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PREFACE. 

This  work  originated  in  a  desire,  on  tlie  part  of  the  Author,  to 
make  his  countrymen  acquainted  with  the  progress  of  Systematical 
Botany  abroad,  during  the  previous  quarter  of  a  century.  When  it 
first  appeared,  the  science  was  so  httle  studied  that  the  very  names 
of  some  of  the  best  writers  on  the  subject  were  unfamiliar  to 

English  ears.  In  our  own  language  there  was  nothing  whatever; 
and  the  Natural  System  of  arranging  plants,  although  occasionally 
mentioned  as  a  something  extremely  interesting,  was  currently 
regarded  as  the  fond  speculation  of  a  few  men  with  more  enthusiasm 

than  sound  judgment;  and  this,  too,  was  the  opinion  expressed  by 
persons  who  stood  at  the  head  of  English  Botany,  in  the  estimation 
of  many  British  Naturalists.  The  Author  had  himself  severely 
experienced  the  want  of  some  guide  to  this  branch  of  Natural 

History,  and  he  felt  anxious  to  relieve  others  from  the  inconve- 
nience which  he  had  encountered;  the  more  especially  after  he  had 

undertaken  the  responsibility  of  filling  the  Botanical  Chair  in  the 
then  London  University.  At  that  time,  too,  there  was  nothing  of 

foreign  origin  which  could  be  advantageously  consulted ;  for  Bart- 

ling's  Ordines  had  not  reached  England,  Perleb's  Lehrbuch  was 
unknown,  and  both  it  and  Agardh's  Classes  were  of  too  slight  a 
texture  to  be  generally  useful  to  any  except  Botanists  themselves. 

The  importance  of  the  Natural  System  in  a  practical  country 
like  Great  Britain  was  too  manifest  to  leave  any  doubt  in  the 
mind  of  the  Author  that  the  good  sense  of  his  countrymen  would 
lead  to  its  universal  reception  when  once  placed  within  their  reach. 

Nor  has  he  been  disappointed.  Fifteen  years  have  sufficed  to  ren- 
der the  once  popular,  but  superficial  and  useless,  system  of  Linnaeus 

a  mere  matter  of  history.    Fuit  Ilhim. 
a  2 
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The  Natural  System  of  Botany  being  founded  on  these  principles, 

that  all  points  of  resemblance  between  the  various  parts,  pro- 
perties, and  qualities  of  plants  shall  be  taken  into  consideration; 

that  thence  an  arrangement  shall  be  deduced  in  which  plants  must 

be  placed  next  each  other  which  have  the  greatest  degree  of  simi- 
larity in  those  respects ;  and  that  consequently  the  quality  of  an  im- 

perfectly known  plant  may  be  judged  of  by  that  of  another  which 
is  well  known,  it  must  be  obvious  that  such  a  method  possesses 

great  superiority  over  artificial  systems,  like  that  of  Linnaeus,  in 
which  there  is  no  combination  of  ideas,  but  which  are  mere  collec- 

tions of  isolated  facts,  having  no  distinct  relation  to  each  other. 

The  advantages  of  the  Natm^al  System,  in  applying  Botany  to  use- 
ful purposes,  are  immense,  especially  to  medical  men,  who  depend 

so  much  upon  the  vegetable  kingdom  for  their  remedial  agents.  A 
knowledge  of  the  properties  of  one  plant  enables  the  practitioner 

to  judge  scientifically  of  the  qualities  of  other  plants  naturally  allied 
to  it ;  and  therefore,  the  physician  acquainted  with  the  Natural 

System  of  Botany,  may  direct  his  inquiries,  when  on  foreign 
stations,  not  empirically,  but  upon  fixed  principles,  into  the  quali- 

ties of  the  medicinal  plants  which  have  been  provided  in  every 
region  for  the  alleviation  of  the  maladies  peculiar  to  it.  He  is 
thus  enabled  to  read  the  hidden  characters  with  which  Nature 

has  labelled  all  the  hosts  of  species  that  spring  from  her  teeming 
bosom.  Every  one  of  these  bears  inscribed  upon  it  the  uses  to 
which  it  may  be  applied,  the  dangers  to  be  apprehended  from  it, 
or  the  virtues  with  which  it  has  been  endowed.  The  language 
in  which  they  are  written  is  not  indeed  human  ;  it  is  in 

the  living  hieroglyphics  of  the  Almighty,  which  the  skill  of  man 
is  permitted  to  interpret.  The  key  to  their  meaning  lies  enveloped 
in  the  folds  of  the  Natural  System,  and  is  to  be  found  in  no  other 

place. 
The  great  obstacle  to  the  adoption  of  the  Natural  System  of 

Botany  in  this  country  was  the  supposed  difficulty  of  mastering  its 
details  ;  but  of  that  difficulty  it  may  be  observed,  in  the  first 
place,  that  it  is  only  such  as  it  is  always  necessary  to  encounter 
in  all  branches  of  human  knowledge;  and  secondly,  that  it  has 
been  much  exaggerated  by  persons  who  have  written  upon  the 
subject  without  understanding  it. 

It  has  been  pretended  that  the  characters  of  the  l^tural  classes 
of  plants  are  not  to  be  ascertained  without  much  laboribus  research ; 

and  that  not  a  step  can  be  taken  until  this  preliminary  difficulty 
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is  overcome.  But  it  is  hardly  necessary  to  say,  tliat  in  natural 
history  many  facts  which  have  been  originally  discovered  by 
minute  and  laborious  research,  are  subsequently  ascertained  to  be 
connected  with  other  facts  of  a  more  obvious  nature ;  and  of  this 

Botany  offers  perhaps  the  most  striking  proof  that  can  be  adduced. 
One  of  the  first  questions  to  be  determined  by  a  student  of  Botany, 
who  wishes  to  inform  himself  of  the  name,  affinities,  and  uses 

of  a  plant,  seems  to  be,  whether  it  contains  spiral  vessels  or  not, 
because  some  of  the  great  divisions  of  the  vegetable  kingdom  are 
characterised  by  the  presence  or  absence  of  those  minute  organs. 
It  is  true  that  careful  observation,  and  multiplied  microscopical 
analyses,  have  taught  Botanists  that  certain  plants  have  spiral 
vessels,  and  others  have  none;  but  it  is  not  true,  that  in  practice  so 
minute  and  difficult  an  inquiry  needs  to  be  instituted,  because  it 
has  also  been  ascertained  that  plants  which  bear  flowers  have  spiral 
vessels,  and  that  such  as  have  no  flowers  are  usually  destitute  of 

spiral  vessels,  properly  so  called ;  so  that  the  inquiry  of  the  student, 
instead  of  being  directed  in  the  first  instance  to  an  obscure  but 

highly  curious  microscopical  fact,  is  at  once  arrested  by  the  two 
most  obvious  peculiarities  of  the  vegetable  kingdom. 

Then,  again,  among  flowering  plants  two  great  divisions  have 

been  formed,  the  names  of  which,  Monocotyledons  and  Dicotyle- 
dons, are  derived  from  the  former  having  usually  but  one  lobe  to 

the  seed,  and  the  latter  two, — a  structure  much  more  difficult  to 
ascertain  than  the  presence  or  absence  of  spiral  vessels.  But  no 

Botanist  would  proceed  to  dissect  the  seeds  of  a  plant  for  the  pur- 
pose of  determining  to  which  of  those  divisions  it  belongs,  except 

in  some  very  special  case.  He  knows  from  experience  that  the 
minute  organisation  of  the  seed  corresponds  with  a  peculiar  structure 
of  the  stem,  leaves,  and  flowers,  the  most  highly  developed,  and  most 
easily  examined  parts  of  vegetation;  a  Botanist,  therefore,  prefers 
to  examine  the  stem,  the  flower,  or  the  leaf  of  a  plant,  in  order 

to  determine  whether  it  is  a  Monocotyledon  or  a  Dicotyledon,  and 
rarely  finds  it  necessary  to  anatomise  the  seed. 

The  presence  or  absence  of  albumen,  the  structure  of  the  embryo, 
the  position  of  the  seeds  or  ovules,  the  nature  of  the  fruit,  the  modi- 

fications of  the  flower,  are  not  to  be  brought  forward  as  other 

difficult  points  pecuhar  to  the  study  of  the  Natural  System, 
because,  whatever  system  is  followed,  the  student  must  make  him- 

self acquainted  with  such  facts,  for  the  purpose  of  determining 

genera.     The  common  Toad-flax  cannot  be  discovered  by  its 
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characters  in  any  book  of  Botany,  without  the  greater  part  of  this 
kind  of  inquiry  being  gone  through. 

In  the  determination  of  genera,  however,  facility  is  entirely  on 

the  side  of  the  Natural  System.  Jussieu  has  well  remarked  "  that 
whatever  trouble  is  experienced  in  remembering,  or  applying  the 
characters  of  Natural  Orders,  is  more  than  compensated  for  by  the 
facility  of  determining  genera,  the  characters  of  which  are  simple 
in  proportion  as  those  of  Orders  are  complicated.  The  reverse 
takes  place  in  arbitrary  arrangements,  where  the  distinctions  of 
classes  and  sections  are  extremely  simple  and  easy  to  remember, 

while  those  of  genera  are  in  proportion  numerous  and  complicated." 
But  really  all  considerations  of  difficulty  ought  to  be  put  aside 

when  it  is  remembered  how  much  more  satisfactory  are  the  results 
to  which  we  are  brought  by  the  study  of  Nature  philosophically, 
than  those  which  can  possibly  be  derived  from  the  most  ingenious 
empirical  mode  of  investigation. 

Such  were  the  motives  which  led  to  the  publication,  in  1830,  of 

the  first  edition  of  the  present  work,  under  the  name  of  an  Intro- 
duction to  the  Natural  System  of  Botany.  No  one  would  have  more 

readily  than  the  Author  transferred  the  labour  to  another  hand,  if 
any  other  had  been  found.  Indeed,  he  confesses  that  it  was  because 
the  most  capable  of  those  whom  he  knew  belonged  to  the  class  of 
men  described  by  Lord  Bacon,  who  object  too  much,  consult  too 

long,  adventure  too  little,  repent  too  soon,  and  seldom  drive  busi- 

7iess  home/'  that  he  undertook  a  task  for  which  no  man^s  abilities 
are  in  reaUty  high  enough.  He  could  not  but  feel  that :  "  To 
think  nothing  done  while  anything  remains  to  be  done  is  a 
good  rule  for  perseverance,  but  to  think  that  nothing  should 
be  done  while  a  main  thing  remains  undone,  would  be  a  most 

idle  and  thriftless  maxim.  If  there  be  a  good  presently  practi- 
cable, it  may  be  done  without  any  desertion  of  another  good 

not  so  immediately  attainable.  And  in  effecting  all  secondary 
amendments,  we  have  the  satisfaction  of  feeling  assured  that 

there  is  a  link  between  all  real  improvements,  and  that  every 
sound  reform  is  a  step  to  others,  though  the  connexion  may  not  be 

broadly  distinguishable." 
The  Introduction  to  the  Natural  System  was  originally  writ- 

ten in  illustration  of  the  popular  system  of  De  CandoUe ;  but 
daily  experience  showed  the  insufficiency  of  that  system,  and  the 

necessity  of  forming  sub-divisions  of  the  primary  groups  of  plants 
higher  than  their  so-called  Natural  Orders  became  so  apparent,  as 
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to  lead  to  serious  attempts  to  carry  out  a  plan  of  Alliances,  in 

imitation  of  a  few  continental  writers.  These  attempts  were  em- 
bodied in  the  second  edition  of  the  present  work,  which  appeared 

in  1836,  under  the  name  of  A  Natural  System  of  Botany.  Not- 
withstanding some  glaring  defects  in  the  method  then  proposed,  and 

a  host  of  errors  of  a  less  manifest  description,  the  views  of  the  Author 
were  favourably  received  by  those  best  able  to  judge  of  their  value. 
On  the  other  hand,  they  have  been  severely  criticised  by  writers  who 
show  a  singular  want  of  knowledge  of  the  true  bearing  of  such  works. 
Those  persons  have  imagined  that  a  natural  classification  of  plants 
is  something  which  is  suddenly  to  start  into  existence,  perfect 
in  all  its  parts,  and  their  criticisms  betray  a  total  ignorance  of  the 
difficulties  by  which  such  a  subject  is  surrounded.  The  Natural 

System  of  Botany  may  be  likened  to  the  plan  of  a  vast  edifice,  at 
the  construction  of  which  many  are  labouring.  Certain  courts 

and  quadrangles  are  easily  set  out ;  a  particular  style  of  architec- 
ture is  agreed  upon,  and  it  may  be  even  settled  irrevocably  in  what 

places  the  state  apartments  and  cellars  are  to  be  stationed.  But  when 
further  details  are  to  be  discussed,  many  unsatisfactory  attempts 

must  be  made  by  the  architects,  and  many  an  awkward  arrange- 
ment of  the  rooms  proposed,  before  a  final  plan  can  be  produced. 

If  perfection  in  such  small  matters  is  impracticable,  if  it  is  impos- 
sible so  to  arrange  all  the  details  of  even  an  edifice  as  to  satisfy  all 

critics,  how  much  more  hopeless  must  be  the  task  of  classifying  the 
infinite  works  of  the  creation !  To  demand  perfection  in  a  work  of 

that  nature  is  little  less  than  impious ;  for  perfection  is  the  attri- 
bute, not  of  man,  but  of  his  Maker. 

The  Author  may  now  be  equally  charged  with  inconsistency  in 

not  adhering  to  his  former  plan  of  classification  after  having  pro- 
mulgated it.  But  he  is  not  conscious  of  having  ever  pretended 

that  it  even  approached  permanency. — See  Natural  System,  p.  xiii. 
In  fact,  there  is  no  such  thing  as  stability  in  these  matters. 
Consistency  is  but  another  name  for  obstinacy.  All  things  are 

undergoing  incessant  change.  Every  science  is  in  a  state  of  pro- 
gression, and  of  all  others  the  sciences  of  observation  most  so. 

Since  1836  the  views  of  the  Author  have,  of  com^se,  been 
altered  in  some  respects,  although  they  have  experienced  but  little 
modification  in  others.  This  is  inevitable  in  such  a  science  as  that 

of  Systematic  Botany,  where  the  discovery  of  a  few  new  facts  or 
half  a  dozen  fresh  genera  may  instantly  change  the  point  of  view 
from  which  a  given  object  is  observed.     The  Author  cannot 
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regard  perseverance  in  error  commendable,  for  the  sake  of  what  is 
idly  called  consistency ;  he  would  rather  see  false  views  corrected 
as  the  proof  of  their  error  arises.  His  object_,  and,  he  thinks  he 
may  say  that  of  every  one  else  who  has  turned  his  attention  to 
this  question  of  late,  has  not  been  to  establish  a  system  of  his  own, 
which  shall  be  immutable,  but  to  contribute  to  the  extent  of  his 

ability  towards  that  end.  He  indeed  must  be  a  very  presumptuous 

person,  having  a  microscopically  small  acquaintance  with  his  sub- 
ject, who  should  even  dream  of  being  able  to  accomplish  such  a 

purpose.  All  that  we  can  do  is  to  throw  our  pebbles  upon  the 

heap,  which  shall  hereafter,  when  they  have  sufficiently  accumu- 
lated, become  the  landmark  of  Systematical  Botany. 

Having  stated  thus  much  by  way  of  preface,  it  only  now  remains 
to  explain  the  plan  of  the  work  in  its  new  form.  Its  object  is 
to  give  a  concise  view  of  the  state  of  Systematical  Botany  at  the 

present  day,  to  show  the  relation  or  supposed  relation  of  one  group 
of  plants  to  another,  to  explain  their  geographical  distribution,  and 
to  point  out  the  various  uses  to  which  the  species  are  applied  in 
different  countries.  The  names  of  all  known  genera,  with  their 

synonyms,  are  given  under  each  Natural  Order,  the  numbers  of 
the  genera  and  species  are  in  every  case  computed  from  what  seems 
to  be  the  best  authority,  and  complete  Indices  of  the  multitudes  of 
names  embodied  in  the  work  are  added,  so  as  to  enable  a  Botanist 

to  know  immediately  under  what  Natural  Order  a  given  genus  is 
stationed,  or  what  the  uses  are  to  which  any  species  has  been 

applied.  Finally,  the  work  is  copiously  illustrated  by  wood  and 
glyphographic  cuts,  and  for  the  convenience  of  Students,  aa 
artificial  analysis  of  the  system  is  placed  at  the  end.  Some  of  these 
points  demand  a  few  words  of  comment. 

In  offering  to  the  public  a  view  of  the  present  state  of  System- 
atical Botany,  the  Author  has  pursued  the  plan  developed  in  the 

succeeding  pages,  of  first  taking  certain  characters  common  to  very 
extensive  assemblages  of  plants,  by  means  of  which  Classes  have 
been  constituted;  and,  secondly,  of  breaking  up  those  Classes  into 
minor  groups  called  Alliances,  whose  common  characters  are  also 
more  extensive  than  those  of  Natural  Orders,  and  under  which  the 
Natural  Orders  are  themselves  assembled.  Very  short  characters 
have  been  proposed,  under  the  name  of  Diagnoses,  for  both  Alliances 

and  Orders;  these  are  intended  to  express  the  prevailing  tendency 
observable  in  each  group,  but  do  not  include  casual  exceptions, 
for  which  the  reader  is  referred  to  the  descriptions  immediately 
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xiii following  the  Diagnosis.  The  Alliances  are  the  most  important 
feature  in  the  arrangement;  and  it  is  to  be  hoped  will  be  found 
much  better  limited  than  they  formerly  were.  The  serious  fault 

committed  in  the  Author^s  former  work,  of  founding  Alliances 
upon  single  Natural  Orders,  has  been  avoided  in  every  case 
except  that  of  Palms,  which  in  reality  seem  to  form  an  Alliance  by 
themselves.  The  name  Alliance  has  been  preserved  in  preference 

to  that  of  class,  family,  circle,  cohort,  &c.,  because  it  is  not  sus- 
ceptible of  two  interpretations,  as  is  the  case  with  all  the  others ; 

it  is  employed  as  an  English  equivalent  for  the  Latin  term  niwuSj 
which  some  have  imagined  was  a  misprint  for  nexus,  but  which 
was  used  in  the  sense  of  Cicero,  and  intended  to  express  a 
tendency  to  assume  some  particular  form  of  structure.  If  any 
one  should  inquire  why  no  synonyms  have  been  quoted  to  these 
Alliances,  concerning  which  so  many  Botanists  have  lately  occupied 

themselves,  the  Author^s  answer  is,  that  they  have  hitherto  been 
much  too  little  agreed  upon,  except  in  a  few  very  special  cases, 
and  that  an  examination  of  their  history  would  involve  an  inquiry 
which  must  extend  back  to  the  Anthemides  of  Csesalpinus,  and 

which  belongs  to  the  history  of  Systematical  Botany  rather  than  to 

its  actual  condition.  The  whole  practice,  indeed,  of  quoting  syno- 
nyms is  carried  by  Botanists  beyond  useful  limits.  It  is  in  many 

cases  a  matter  of  courtesy  rather  than  of  utility;  and  for  this  reason, 
as  no  one  is  bound  to  be  courteous  to  himself,  the  Author  has  very 
generally  refrained  from  making  references  to  his  own  writings, 
except  when  some  real  necessity  for  doing  so  appeared  to  exist. 
He  may  also  state  in  this  place,  that  throughout  the  present  work 
he  has  struck  out  many  of  the  citations  given  in  the  last 
edition,  conceiving  it  useless  again  to  occupy  space  with  the 
names  of  authorities  which  can  be  always  found  by  those  who  are 
desirous  to  search  for  them. 

In  pointing  out  the  affinities  of  plants  the  opinions  of  the  most 
judicious  systematists  have  been  consulted;  among  these  the  names 

of  Arnott,  Auguste  de  St.  Hilaire,  Bennett,  Bentham,  Ad.  Brong- 
niart.  Brown,  Cambessedes,  Decaisne,  the  De  Candolles,  Endlicher, 
the  Hookers,  the  Jussieus,  Martins,  Miers,  and  Richard,  stand  in 

the  first  rank.  In  addition  to  the  short  discussion  upon  this  sub- 
ject which  always  follows  the  paragraph  descriptive  of  a  Natural 

Order  there  is  appended  to  the  list  of  genera  a  plan  of  indicating 
affinity  now  adopted  for  the  first  time.  It  consists  of  printing  the 
name  of  the  Order  under  discussion  in  capital  letters;  placing  right 
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and  left  of  it  in  small  Roman  letters  tlie  names  of  those  Orders 

which  are  supposed  to  be  in  nearest  alliance  to  it ;  and  above  and 
below  it  in  italic  type  the  names  of  such  as  are  only  analogous, 
or  at  least  have  a  more  distant  affinity.  The  idea  of  this  is 

borrowed  from  Mr.  Strickland^s  excellent  paper  on  the  true  method 
of  discovering  the  Natural  System  in  Zoology  and  Botany,  printed 
in  the  Annals  of  Natural  History,  vol.  vi.  p.  184. 

The  uses  to  which  plants  are  applied  has  been  re-examined  with 

great  care,  and  principally  re- written.  This  part  was  originally 
intended  as  a  mere  sketch  of  so  vast  and  important  a  subject,  and 

in  truth  it  is  little  more  even  now.  It  is,  however,  materially  en- 
larged, and  the  Author  hopes  better  arranged.  In  preparing  it  great 

numbers  of  works  have  been  consulted,  and  most  especially  the 
special  treatises  of  Dierbach,  Fee,  Geiger,  Guibourt,  Martins, 
Nees  V.  Esenbeck,  Pereira,  Richard,  and  Royle,  together  with  the 
capital  condensation  published  by  Endlicher  in  his  Enchiridion. 
The  Author  was  also  strongly  advised  by  one  whose  opinion  has 
great  weight  with  him,  to  introduce  among  the  properties  of  plants 
an  account  of  their  proximate  principles  and  ultimate  constituents. 
But  after  a  full  consideration  of  the  subject,  he  has  come  to  the 
conclusion  that  it  is  not  expedient  to  do  so.  In  the  first  place, 

such  matters  belong  to  Chemistry,  and  not  to  Botany ;  secondly, 

it  does  not  appear  possible  to  connect  them  with  any  known  prin- 
ciple of  botanical  classification;  and,  moreover,  the  extremely 

unsteady  condition  of  the  opinions  of  chemists  themselves  upon 
the  result  of  their  own  researches,  and  the  uncertainty  at  present 
connected  with  the  details  of  organic  chemistry,  would  render  the 
introduction  of  the  supposed  results  of  chemists  embarrassing 
rather  than  advantageous.  If  it  is  true,  as  appears  to  be  admitted, 
that  such  principles  as  Caffeine  and  Theine  are  identical,  and  that 
oils  of  Anise  and  Tarragon  are  chemically  undistinguishable,  it  is 
clear  that  these  substances  can  have  no  connexion  with  structure, 

or  Botanical  classification,  if  indeed  they  are  not  altogether  arti- 

ficial products  produced  by  chemical  processes,  like  Dr.  Fownes^s 
furfurol — a  vegeto-alkali  resulting  from  the  distillation  of  bran, 
sulphuric  acid,  and  water. 

In  forming  the  lists  of  genera,  the  Author  is  called  upon  to 
acknowledge  the  great  assistance  that  he  has  derived  from  those 
of  Professor  Endlichei^  which  indeed  he  has  ventured  to  take  as 

the  foundation  of  his  own,  making  however  considerable  additions 

and  material  changes  in  some,  and  entirely  re-writing  others  ; 
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in  which  troublesome  but  necessary  task  he  has  been  most  essen- 
tially assisted  by  the  Rev.  M.  J.  Berkeley,  who  furnished  the  list  of 

Fungals,  and  by  Mr.  Bentham,  to  whom  he  is  indebted  for  those 
of  Leguminous  and  Labiate  plants  and  of  Figworts.  The  reader 
will  perceive  that  according  to  the  custom  of  Botanists  the  names 
of  genera  which  the  Author  adopts,  are  printed  in  Roman  letters, 
and  succeeded  by  others  indented  and  printed  in  italics.  The 
latter  are  either  synonyms,  or  subgenera  which  do  not  at  present 

appear  to  be  of  importance  enough  to  be  regarded  as  true  genera. 
In  computing  the  number  of  species,  attention  has  been  paid 

not  only  to  published  statements,  but  also  to  such  appearances  of 

undescribed  species  as  the  Author's  own  herbarium  indicates, 
assisted  occasionally  by  a  little  guess-work,  where  Natural  Orders 
have  not  been  recently  examined  with  care,  or  where  species  have 
been  notoriously  founded  upon  trifling  and  unimportant  characters. 
He  does  not  however  doubt  that  the  numbers  are  in  all  cases  too 

low.  All  they  pretend  to  is  as  near  an  approach  to  truth  as,  under 

existing  circumstances,  is  possible. 
The  illustrations  are  partly  original,  partly  derived  from  other 

authorities.  It  would  have  been  more  useful  if  a  larger  number 
could  have  been  introduced;  but  costly  embellishments  are  not 
possible  beyond  a  certain  limit.  Should  the  present  work  be 

favourably  received,  others  may  be  inserted  hereafter  in  the  nu- 
merous blanks  that  have  been  left  among  the  pages. 

Finally,  the  artificial  analysis  of  Orders  given  in  former  editions 
has  again  been  improved,  and  is  now  adapted  to  the  volume  in  its 
new  dress.  It  is,  however,  no  longer  placed  at  the  beginning  of 
the  work,  but  will  be  found  immediately  before  the  indices.  It 
has  been  gratifying  to  the  Author  to  know  that  this  table  is 
habitually  consulted  by  some  of  the  most  experienced  Botanists. 

There  is  still  another  point  in  which  the  Author  has  endeavoured 
to  effect  some  improvement,  and  that  is  the  nomenclature.  Since 
the  days  of  Linnaeus,  who  was  the  great  reformer  of  this  part  of 

Natural  History,  a  host  of  strange  names,  inharmonious,  sesquipe- 
dalian, or  barbarous,  have  found  their  way  into  Botany,  and  by  the 

stern  but  almost  indispensable  laws  of  priority  are  retained  there. 
It  is  full  time,  indeed,  that  some  stop  should  be  put  to  this  torrent 
of  savage  sounds,  when  we  find  such  words  as  Calucechinus,  Oresi- 

genesa,  Finaustrina,  Kraschenninikovia,  Gravenhorstia,  Andrzejofs- 
kya,  Mielichoferia,  Monactineirma,  Pleuroschismatypus,  and  hun- 

dreds of  others  like  them,  thrust  into  the  records  of  Botany  without 
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even  an  apology.  If  such  intolerable  words  are  to  be  used,  they 
should  surely  be  reserved  for  plants  as  repulsive  as  themselves, 
and  instead  of  libelling  races  so  fair  as  flowers,  or  noble  as  trees, 

they  ought  to  be  confined  to  Slimes,  Mildews,  Blights,  and  Toad- 
stools. The  Author  has  been  anxious  to  do  something  towards 

alleviating  this  grievous  evil,  which  at  least  need  not  be  permitted 
to  eat  into  the  healthy  form  of  Botany  clothed  in  the  English 
language. 

No  one  who  has  had  experience  in  the  progress  of  Botany,  as  a 
science,  can  doubt  that  it  has  been  more  impeded  in  this  country 
by  the  repulsive  appearance  of  the  names  which  it  employs  than 
by  any  other  cause  whatever ;  and  that,  in  fact,  this  circumstance 
has  proved  an  invincible  obstacle  to  its  becoming  the  serious 

occupation  of  those  who  are  unacquainted  with  the  learned  lan- 
guages, or  who,  being  acquainted  with  them,  are  fastidious  about 

euphony,  and  Greek  or  Latin  purity.  So  strongly  has  the  Author 
become  impressed  with  the  truth  of  this  view,  that  on  several 
occasions  he  has  endeavoured  to  substitute  English  names  for  the 

Latin  or  Greek  compounds  by  which  the  genera  of  plants  are 

distinguished.  Upon  turning  over  the  late  a  olumes  of  the  Bo- 
tanical Register  many  such  instances  will  be  found,  in  imitation 

of  the  well-known  and  usual  English  words,  Houndstongue, 
Loosestrife,  Bugloss,  Soapwort,  Harebell,  &c.  He  cannot,  how- 

ever, boast  of  aiiy  success  in  these  feeble  attempts  at  reforming 
a  great  evdl;  nor,  perhaps,  ought  he  to  have  expected  it.  If 

such  English  names  are  not  universally  adopted,  it  is  to  be  sus- 

pected that  the  circumstance  is  traceable  to  the  indiff'erence  of  the 
public  to  partial  and  inconsiderable  changes,  which  are  unseen  in 
the  ocean  of  Botanical  nomenclature.  That  they  are  important 

must  be  admitted;  that  the  person  most  careless  as  to  the  difficul- 

ties of  articulation  would  prefer  to  speak  of  a  Fringe-Myrtle  rather 
than  of  a  Chamselaucium,  or  of  a  Gritberry  than  of  a  Comaros- 
taphylis,  will  probably  be  allowed  on  all  hands;  and  therefore  the 
Author  does  not  confess  discouragement  at  failure;  but  would 

rather  invite  suggestions  as  to  more  probable  means  of  suc- 
cess. Mere  translation  is  neither  necessary  nor  desirable  in  all 

cases.  Many  Latin  names  have,  from  custom,  been  adopted 
into  the  English  language,  and  no  wisdom  would  be  shown  in 
attempting  to  alter  such  words  as  Dahlia,  Crocus,  Ixia,  or  even 
Orchis.  Others  again  are  so  easily  sounded,  and  so  much  in 
harmony  with  the  English  tongue,  that  nothing  could  be  gained 
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by  interfering  with  them;  such  as  Pensea,  Hugonia,  Parkia^ 
Mimosa,  Arbutus,  &c.  And,  finally,  there  is  a  large  class  of 
scientific  words  which  are  best  Englished  by  an  alteration  of  their 

foreign  terminations;  for  example,  Melanthium  may  be  changed 

to  Melanth;  Desmanthus  to  Desmanth;  Lecythis  to  Lecyth;  My- 
rospermum  to  Myrosperm;  and  such  an  alteration  would  at  once 

possess  the  great  advantage  of  rendering  English  plural  termina- 
tions possible.  Melanthiums,  Desmanthuses,  Lecythises,  &c.,  sound 

offensively  to  classical  ears;  Melanthia,  Desman thi,  Lecythides, 
are,  if  not  pedantic,  at  least  beyond  the  skill  of  uneducated  readers; 

but  Desmanths,  Melanths,  and  Lecyths,  are  formed  by  the  ordinary 
English  plural  termination  without  difficulty. 

It  is,  however,  to  be  feared  that  a  long  time  will  elapse  before  these 
views  are  carried  out  in  such  a  manner  as  to  insure  their  adoption. 
But  in  the  meanwhile  a  commencement  of  the  plan  is  practicable, 

and  the  Author  hopes  it  will  meet  with  support.  The  names  by 
which  the  great  groups  of  plants  are  known  are  few  in  number,  and 
very  often  in  use.  There  is  certainly  no  reason  why  we  should  not  at 
once  English  them;  the  practice,  indeed,  is  abeady  adopted  to  some 

extent  by  the  substitution  of  the  words  Monocotyledons,  Dicotyle- 

dons, Exogens,  Endogens,  Cryptogams,  Phsenogams,  &c.,  for  Mo- 
nocotyledones,  Dicotyledones,  Exogense,  Endogense,  Cryptogamse, 
Phsenogamse,  &c.  It  is  even  carried  further  by  speaking  of  Ro- 

saceous plants  instead  of  Rosacese,  Orchidaceous  or  Orchideous 
plants  instead  of  Orchidacese,  or  Orchidese,  &c.  But  these  amended 

names  are  still  too  long,  and  too  un-English  in  sound  to  be  in 
favour  with  the  world  which  lies  without  the  narrow  circle  of  mere 

systematists;  and  no  valid  reason  seems  to  exist  for  not  immediately 
reforming  that  part  of  the  nomenclature  of  Botany.  The  attempt 

has  been  already  made  in  the  Author^s  School  Botany ,  where  it 
will  be  found  that  by  availing  himself  of  well-known  English 

names,  or  of  the  English  word  "  wort,"  or  by  merely  remodelling 
the  terminations,  a  uniform  English  nomenclature  has  been  secured 
for  all  the  common  European  Natural  Orders  of  plants.  Thus  for 

Nymphseacese,  Ranunculacese,  Tamaricacese,  Zygophyllacese,  Ela- 
tinacese,  are  substituted  Water-Lilies,  Crowfoots,  Tamarisks,  Bean- 
Capers,  and  Water-Peppers;  for  Malvaceae,  Aurantiacese,  Gentian- 
acese,  Primulacese,  Urticacese,  Euphorbiacese,  are  employed  Mallow- 
worts,  Citronworts,  Gentianworts,  Primworts,  Nettleworts,  Spurge- 
worts;  and  the  terms  Orchids,  Hippurids,  Amaryllids,  Irids,  Ty- 
phads,  Arads,  Cucurbits,  are  taken  as  English  equivalents  for  Orchi- 
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dacese,  Haloragacese^  Amaryllidacese,  Iridacese,  Typhacese,  Aracese,, 
and  Cucurbitacese.  The  principles  kept  in  view  in  effecting  those 
changes  have  been  also  observed  throughout  the  present  work,  so 
that  standard  English  names  for  Classes  and  Orders  are  now  no 

longer  wanting.  The  Author  confidently  believes  that  every  intel- 

ligent reader  will  admit  that  such  names  as  Urn-mosses,  Taccads, 
False  Hemps,  Pepperworts,  Bristleworts,  Chenopods,  Hydrocha- 
rads.  Scale-mosses,  Birthworts,  and  Fringe-Myrtles  are  preferable  to 

Bry-a-ce-se,  Tac-ca-ce-se,  Da-tis-ca-ce-se,  El-a-ti-na-ce-se,  Che-no- 
po-di-a-ce-3e,  Des-vaux-i-a-ce-se,  Hy-dro-cha-ri-da-ce-se,  Jun-ger- 
man-ni-a-ce-3e,  A-ris-to-lo-chi-a-ce-ae,  Cha-mse-lau-ci-a-ce-fe,  and 
other  sesquipedalian  expressions. 

University  College,  London. 
October,  1845. 

Note  to  the  Third  Edition. — In  the  present  Edition  the 
reader  will  find  much  new  matter,  and  a  considerable  number  of 

new  woodcuts.  Many  of  the  former  illustrations  have  been 

replaced  by  better  ones.  The  lists  of  genera  have  been  completed 

up  to  the  day  on  which  each  sheet  was  sent  to  press,  as  far  as  the 

materials  at  the  command  of  the  author  permitted,  and  the  whole 

of  such  additions  have  been  indexed.  Few  changes  have  been 

made  in  the  computed  number  of  genera  and  species  under  each 

natural  order,  because,  in  the  present  very  unsatisfactory  state  of 

systematical  Botany,  when  a  writer  of  no  mean  station  con- 
verts one  true  species  into  three  false  genera  and  twenty  false 

species,  it  seems  hopeless  to  arrive  at  a  much  nearer  approach  to 

the  truth  than  was  attained  in  1845.  Many  kind  friends 

have  again  assisted  the  author  in  his  task,  and  his  most 

grateful  general  thanks  are  due  to  them,  in  addition  to  those 

separate  acknowledgments  which  appear  wherever  new  matter 
has  been  contributed. 

July  21,  1853. 

V 
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INTRODUCTION. 

That  part  of  the  material  world  which  bears  the  name  of  the  Vegetable 
Kingdom,  consists,  like  the  Animal,  of  a  vast  multitude  of  species,  whose 
outer  and  inner  forms  alike  offer  a  prodigious  diversity  of  modifications  of 
one  common  simple  plan  of  structure.  Organic  vesicles,  usually  extending 
into  tubes  of  various  kinds,  exclusively  constitute  what  we  call  Vegetation  ; 
but  this  simplicity  of  nature  is  attended  by  very  complex  details  of 
arrangement,  as  is  shown  in  trees,  whose  framework  is  knit  together  by 
countless  myriads  of  such  vesicles  and  tubes,  entangled  with  an  astonishing 
intricacy  of  simple  arrangement. 

Any  living  combination  whatsoever  of  such  vesicles  constitutes  a  plant ; 
but  as  the  combinations  themselves  are  countless,  so  are  the  resulting 
external  forms  ;  for,  although  two  or  three  words  may  suffice  to  express  all 
combinations  whatsoever  in  their  most  general  sense,  as  when  the  name  of 
thallus  is  given  to  the  simplest  expansion  of  vegetable  matter,  while  all  the 
more  complex  forms  are  included  under  the  name  of  axis  and  its  appen- 

dages, yet  ingenuity  is  exhausted  in  the  attempt  to  distinguish  by  appro- 
priate terms  the  manifold  external  forms  assumed  by  that  axis  and  the 

parts  which  it  bears. 
Hence  it  is  that  wherever  the  eye  is  directed  it  encounters  an  infinite 

multitude  of  the  most  dissimilar  forms  of  vegetation.  Some  are  cast  ashore 
by  the  ocean  in  the  form  of  leathery  straps  or  thongs,  or  are  collected  into 
pelagic  meadows  of  vast  extent  ;  others  crawl  over  mines  and  illuminate 
them  with  phosphorescent  gleams.  Rivers  and  tranquil  waters  teem  with 
green  filaments,  mud  throws  up  its  gelatinous  scum,  the  human  lungs, 
ulcers,  and  sordes  of  all  sorts  bring  forth  a  living  brood,  timber  crumbles  to 
dust  beneath  insidious  spawn,  corn  crops  change  to  fetid  soot,  all  matter  in 
decay  is  seen  to  teem  with  mouldy  life  ;  and  those  filaments,  that  scum-bred 
spawn  and  mould,  alike  acknowledge  a  vegetable  origin.  The  bark  of 
ancient  trees  is  carpeted  with  velvet,  their  branches  are  hung  with  a  grey- 

beard tapestry,  and  microscopical  scales  overspread  their  leaves  ;  the  face  of 
rocks  is  stained  with  ancient  colours,  coeval  with  their  own  exposure 
to  air  ;  and  those  too  are  citizens  of  the  great  world  of  plants.  Heaths 
and  moors  wave  with  a  tough  and  wiry  herbage,  meadows  are  clothed  with  an 
emerald  mantle,  amidst  which  spring  fiowers  of  all  hues  and  forms,  bushes 
throw  abroad  their  many-fashioned  foliage,  twiners  scramble  over  and  choke 
them,  above  all  wave  the  arms  of  the  ancient  forest,  and  these  too  acknow- 

ledge the  sovereignty  of  Flora.    Their  individual  forms  too  change  at  every 
b 



xxii INTRODUCTION. 

step.  With  every  altered  condition  and  circumstance  new  plants  start  up. 
The  mountain  side  has  its  own  races  of  vegetable  inhabitants,  and  the 
valleys  have  theirs  ;  the  tribes  of  the  sand,  the  granite,  and  the  limestone 
are  all  different ;  and  the  sun  does  not  shine  upon  two  degrees  on  the  surface 
of  this  globe  the  vegetation  of  which  is  identical :  for  every  latitude  has  a 
Flora  of  its  own.  In  short,  the  forms  of  seas,  lakes,  and  rivers,  islands 
and  peninsulas,  hills,  valleys,  plains,  and  mountains,  are  not  so  infinitely 
diversified  as  that  of  the  vegetation  which  adorns  them.* 

Botanists  have  gathered  together  these  endless  forms,  have  studied  and 
arranged  them,  and  calculated  their  numbers,  which  amount  to  more  than 
92,000  species  :  a  mighty  host  whose  ranks  are  daily  swelled  by  new 
recruits. 

This  vast  assemblage  has  not  been  gathered  together  in  a  few  years  ;  it 
is  coeval  with  man,  and  we  cannot  but  feel  that  the  study  of  the  distinctions 
between  one  plant  and  another  commenced  with  the  first  day  of  the  creation 
of  the  human  race.  The  name  indeed  of  Botany  is  modern  ;  but  its  anti- 

quity dates  from  the  appearance  of  our  first  parents.  We  may  assume  it  as 
a  certain  fact  that  the  Vegetable  Kingdom  was  the  first  to  engage  the  atten- 

tion of  man,  for  it  was  more  accessible,  more  easily  turned  to  useful  purposes, 
and  more  directly  in  contact  with  him  than  the  Animal.  Plants  must  have 
yielded  man  his  earliest  food,  his  first  built  habitation  ;  his  utensils  and  his 
weapons  must  alike  have  been  derived  from  the  same  source.  This  could 
not  fail  to  produce  experience,  and  especially  the  art  of  distinguishing  one  kind 
of  plant  from  another,  if  it  were  only  as  a  means  of  recognising  the  useful  and 
the  worthless  species,  or  of  remembering  those  in  which  such  qualities  were 
most  predominant.  This  would  involve  from  the  very  beginning  the  con- 

trivance of  names  for  plants,  together  with  the  collection  of  individuals  into 

species  ;  and  the  mental  process  by  which  this  was  unconsciously  efi'ected gradually  ripened  into  the  first  rude  classifications  that  we  know  of.  By 
placing  together  individuals  identical  in  form  and  the  uses  they  could  be 
applied  to,  species  were  distinguished  ;  and  by  applying  a  similar  pro- 

cess to  the  species  themselves,  groups  analogous  to  what  we  now  call 
genera  were  obtained.  The  last  step  was  to  constitute  classes,  which  were 
recognised  under  the  well-known  names  of  "grass,  and  herbs  yielding  seed, 
and  fruit  trees  yielding  fruit." 

■■'  It  is  in  the  tropics  tliat  the  prodigious  diversity  of  appearance  among  plants  is  most  strikingly  exem- plified. The  beautiful  forest  scene,  given  as  a  frontispiece  to  this  work,  is  copied  from  a  plate  in  the 
Flora  Brasilicnsis  of  Dr.  Von  Martius,  who  describes  it  thus :  "  The  landscape  is  divided  into  two 
unequal  parts  by  a  tree  (*)  rising  to  the  height  of  70  or  80  feet;  it  is  Eschweilera  angustifolia.  It  is 
overrun  with  ropes  which  cling  around  it,  or  hang  down  in  various  festoons  ;  these  ropes  yield  a  milky 
white  or  yellowish  juice  when  wounded,  and  probably  belong  to  the  Dogbanes  or  Asclepiads  ;  other 
twiners,  decorated  with  fine,  large,  beautifully  green  leaves,  consist  of  species  of  Banisteria,  Smilax, 
Serjania  and  Bignonia,  voluptuously  intertwined  and  entangled.  A  little  above  there  is  a  tuft  of  the 
large  leaves  of  Anthericura  glaucum,  and  from  the  summit  of  all  hangs  down  some  unknown  kind  of 
Bromelwort.  On  the  left  stands  a  slender  Acacia,  whose  bark  is  embraced  by  some  parasitical  climber  ; 
then  comes  the  Couratari  legalis,  a  high  tree,  whose  timber  is  used  in  house-building;  it  forms  a  stem 60  or  70  feet  high  without  a  branch,  and  then  spreads  into  a  hemispherical  head  ;  owing  to  the  slowness 
of  its  growth  it  is  overrun  with  epiphytes.  In  front  of  the  Acacia  is  a  low  tree  with  a  close  head  and  a 
shining  bark ;  that  is  a  Ficus  americana,  and  Banistei-ias  are  shooting  downwards  from  among  its branches.  Before  this  lie  the  bones  of  some  fallen  giant  of  the  forest,  overspread  with  great  tufts  of 
Anthericum  and  Epiphyllum  phyllanthus.  Close  by,  some  Psychotria  expands  its  large  leaves  and  wide 
branches.  A  Heliconia  and  a  Phrynium  start  from  the  mud  and  marshy  foreground  ;  a  great  patch  of 
Anthericum  umbellatum  flourishes  on  the  rotten  trunk,  and  just  in  front  is  a  group  of  Agarics,  such  as 
we  see  in  the  woods  of  I'.urope.  The  tall  tree  on  the  right  of  Eschweilera,  with  a  smooth  bark  and pinnated  leaves,  is  an  Inga ;  next  it  is  a  small  bush  of  Leandra  scabra,  behind  which  is  a  thicket  of 
Palicuria  and  Renealmia  nutans,  backed  by  the  Eriodendron  leiantherum.  The  beautiful  Palm  to  the 
right  of  them  is  Geonoma  Pohliana.  The  foreground  on  the  right  is  occupied  by  Ficus  longifolia,  con- 

spicuous with  its  ample  foliage,  and  loaded  with  epiphytes  of  various  Idnds,  especially  with  Anthericum 
glaucum,  umbellatum,  and  longifolium,  and  Caladium  auritum.  These  and  different  kinds  of  Bilbergia 
have  also  taken  possession  of  the  rotten  trunks  in  the  neighbourhood.  Near  these  is  the  white-barked 
Cecropia  peltata,  with  large  green  leaves  lioary  with  down  on  the  under  side."  The  cable-like  climbers on  the  extreme  right  are  not  named  by  Dr.  Von  Martius. 
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But  as  human  intelligence  advanced,  and  a  knowledge  of  tilings  increased, 
such  rude  distinctions  were  improved,  and  when  no  means  existed  of  appre- 

ciating the  value  of  minute  or  hidden  organs,  the  functions  and  existence 
of  wliich  were  unknown,  objects  were  at  first  collected  into  groups,  charac- 

terised by  common,  external,  and  obvious  signs.  Theoplirastus  had  his 
water-plants  and  parasites,  pot-herbs  and  forest  trees,  and  corn-plants  ; 
Dioscorides  had  aromatics,  and  gum-bearing  plants,  eatable  vegetables  and 
corn-herbs  ;  and  the  successors,  imitators,  and  copiers  of  those  writers, 
retained  the  same  kind  of  arrangement  for  ages.  It  was  not  till  1570  that 
Lobel,  a  Fleming,  improved  the  ancient  modes  of  distinction,  by  taking  into 
account  characters  of  a  more  definite  nature  than  those  which  had  been 
employed  by  his  predecessors  ;  but  he  was  soon  succeeded  by  others,  among 
the  most  distinguished  of  whom  were  Csesalpinus,  an  Italian  who  wrote  in 
1583,  the  celebrated  Tournefort,  and  especially  our  countryman,  John  Ray, 
who  flourished  in  the  end  of  the  seventeenth  century.  The  latter  added 
much  to  the  knowledge  of  his  predecessors,  and  had  so  clear  and  philoso- 

phical a  conception  of  the  true  principles  of  classification,  as  to  have  left 
behind  him  in  liis  Historia  Plantarum  the  real  foundation  of  all  those 

modern  views  which,  having  been  again  brought  forward  at  a  more  favour- 
able time  by  Jussieu,  are  generally  ascribed  exclusively  to  that  most  learned 

Botanist  and  his  successors.  Kay,  however,  laboured  under  the  great  dis- 
advantage of  being  too  far  in  advance  of  his  contemporaries,  who  were 

unable  to  appreciate  the  importance  of  his  views  or  the  justness  of  his 
opinions  ;  and  who  therefore,  instead  of  occupying  themselves  with  the 
improvement  of  his  system,  set  themselves  to  work  to  discover  some  artificial 
method  of  arrangement,  that  should  be  to  Botany  what  the  alphabet  is 
to  language,  a  key  by  which  the  details  of  the  science  may  be  readily 
ascertained.  With  this  in  view,  Rivinus  invented,  in  1690,  a  system 
depending  upon  the  formation  of  the  corolla  ;  Kamel,  in  1693,  upon  the 
fruit  alone  ;  Magnol,  in  1720,  on  the  calyx  and  corolla  ;  and  finally, 
Linnasus,  in  1731,  on  variations  in  the  stamens  and  pistil.  The  method  of 
the  last  author  has  enjoyed  a  degree  of  celebrity  which  has  rarely  fallen  to 
the  lot  of  human  contrivances,  chiefly  on  account  of  its  clearness  and  sim- 

plicity ;  and  in  its  day  it  effected  a  large  amount  of  good. 
It  was  soon,  however,  perceived  by  those  who  studied  the  Vegetable 

Kingdom  profoundly,  that  no  improvement  could  be  made  in  the  knowledge 
of  its  true  nature,  of  the  best  manner  of  arranging  it,  or  even  of  the  pur- 

poses to  which  it  might  be  applied,  unless  the  philosophy  of  the  subject  wa& 
investigated  ;  and  this  became  daily  more  apparent  as  the  materials  col- 

lected by  botanical  travellers  accumulated.  It  was  found  that  the  few 
thousand  ill-examined  plants  w^hich  inhabit  Europe  gave  a  most  imperfect 
idea  of  the  vegetation  of  the  globe;  that  methods  of  classification  which 
were  tolerable  so  long  as  species  were  few,  became  useless,  or  an  incum- 

brance as  the  number  increased,  and  that  no  real  progress  in  Botany,  as  a 
branch  of  science,  could  be  hoped  for  so  long  as  a  few  arbitrary  signs  were 
taken  as  the  basis  of  all  arrangement.  The  older  Botanists  knew  little  of 
vegetable  physiology ;  and  of  the  laws  of  vegetable  structure  they  had  at  the 
most  but  a  glimmering  perception.  Yet  those  subjects  are  the  founda- 

tion of  all  sound  principles  of  classification.  The  recognition  of  that  fact 
immediately  led  to  the  investigation  of  new  branches  of  knowledge,  in 
which  discoveries  were  daily  made,  and  it  has  terminated  in  a  universal 
adoption  of  the  principles  of  Ray,  improved  and  extended  by  the  admirable 
views  of  Jussieu,  as  developed  in  his  Genera  Plantarum  secundum,  Ordines 

b2 
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Naturales  disposita, — a  book  of  wonderfal  sagacity  and  most  profound 
research. 

Since  tlie  appearance  of  that  work  Botany  has  assumed  a  new  position  in 
the  ranks  of  science,  and  the  evidence  from  which  conclusions  are  to  be 
drawn  has  multiphed  beyond  all  that  could  have  been  anticipated.  Twenty 
thousand  species  at  the  utmost  could  have  been  known  to  Jussieu  in  1789 ; 
we  have  seen  that  the  number  actually  on  record  at  the  present  day  amounts 
to  more  than  92,000.  Vegetable  Anatomy,  the  foundation  of  Vegetable 

Physiology,  was  at  the  former  period  in  the  state  in  which  it  had  been  left  by  * 
Grew  and  Malpighi ;  it  has  since  engaged  the  attention  of  the  most  acute  and 
indefatigable  observers,  now  armed  with  optical  instruments  of  surprising 
excellence.  The  resources  of  Chemistry  and  Natural  Philosophy  have  been 
enUsted  in  its  cause  ;  and  the  result  is  the  accumulation  of  a  prodigious 
mass  of  facts,  the  best  mode  of  arranging  which  is  the  great  problem  that 
modern  science  has  to  solve. 

That  no  artificial  mode  of  classifying  the  vast  materials  of  Botany  could 
satisfy  the  human  mind  was  clearly  perceived  and  fully  admitted  by  Linnseus 
himself,  when  he  declared  a  Natural  System  to  be  the  primwn  et  ultimum 
in  hotanicis  desideratum  (Phil.  Bot.  §  77).  That  no  insuperable  obstacle 
to  its  attainment  could  exist  in  the  nature  of  things  became  evident  the 
moment  that  the  work  of  Jussieu  was  before  the  world.  That  Botanist  for 
the  first  time  proposed  distinctive  characters  for  the  groups  of  genera,  which 
he  called  Natural  Orders,  and  those  characters  were  framed  with  such  skill 

tliat  a  large  proportion  of  his  distinctions  is  still  unafi'ected  by  the  progress of  modern  discovery.  The  manner  in  which  he  obtained  the  distinctions  of 

his  Natural  Orders  was  thus  described  by  himself  : — "  C'est  ainsi  que  sont 
formces  les  families  tres  naturelles  et  generalement  avouees.  On  extrait 

de  tous  les  genres  qui  composent  cJiacune  d'elles  les  caracteres  communs  d 
tous,  sans  excepter  ceux  qui  nappartiennent  pas  d  la  fructification,  et  la 
reunion  de  ces  caracteres  communs  constitue  celui  de  la  famille.  Plus  les 
ressemhlances  sont  nomhreuses,  plus  les  families  sont  naturelles,  et  par  suite 
le  caractere  general  est  plus  charge.  En  procedant  ainsi,  on  parvient  plus 
surement  au  hut  principal  de  la  Science,  qui  est,  non  de  nommer  une 

plante,  mais  de  connoitre  sa  nature  et  son  organisation  entiere.^' 
The  Natural  Orders  thus  obtained  were  bound  together  into  a  system  by 

adopting  the  important  distinctions  of  Acotyledons,  Monocotyledons,  and 
Dicotyledons,  and  then  by  subdividing  the  two  latter  into  Classes  mainly 
characterised  by  the  insertion  of  the  stamens  or  the  condition  of  the  corolla  ; 
as  will  be  more  particularly  explained  hereafter. 

It  was  not,  however,  to  be  expected  that  the  views  of  Jussieu  should  be 
just  in  all  respects,  or  that  his  scanty  materials  would  enable  him  to  form 
a  plan  of  classification  sound  and  perfect  in  all  its  parts.  On  the  contrary, 
his  system  abounded  in  errors  and  imperfections,  and,  in  fact,  the  latter 
years  of  his  life  were  occupied  in  striving  to  improve  and  consolidate  it. 
The  same  object  has  been  sought  by  great  numbers  of  those  who  have 
succeeded  him,  and  every  few  years  of  late  have  witnessed  the  production 
of  some  scheme  of  classification  which,  although  founded  essentially  upon 

the  groundwork  of  Jussieu,  difi'ered  nevertheless  in  numerous  details.  In 
another  place,  the  principal  of  these  schemes  will  be  mentioned.  It  will  be 
for  the  present  sufficient  to  say  that,  beginning  with  Brown  in  1810,  and 
ending  with  Adolphe  Brongniart  in  1843,  the  mass  of  suggestions  and 
improvements  which  has  been  collected  renders  comparatively  easy  the  task 

of  applying  Jussieu's  principles  of  classification  to  the  vast  multitudes  of species  now  forming  the  Vegetable  Kingdom.  { 
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The  true  principles  of  classification,  however  much  they  may  have  been 
amplified  and  refined  upon,  were  in  reality  expressed  by  Ray,  when  he 
defined  a  Natural  System  to  be  that  which  neither  brings  together  dissimilar 
species,  nor  separates  those  which  are  nearly  allied.  However  much  the 
words  of  this  definition  may  have  been  varied,  it  still  retains  the  very 
meaning  given  to  it  by  its  author.  A  species,  said  Jussieu,  consists  of 
individuals  very  much  alike  in  all  their  parts,  and  retaining  their  resem- 

blances from  generation  to  generation.  Those  species  are  to  be  associated 
lohich  correspond  in  the  greater  number  of  their  characters  ;  but  one 
constant  is  of  more  importance  than  several  inconstant  characters.  On 
these  tioo  axioms  hangs  the  whole  principle  of  Natural  classification. — 
(Genera  Plantarum  Vvi&i.)  And  then  lie  proceeded  to  show  how  a  group 
of  species  combined  upon  this  principle  forms  a  Genus,  of  Genera  an 
Order,  and  of  Orders  a  Class  ;  the  same  rules  of  combination  being  observed 

throughout,  with  this  diff"erence  only,  that  the  larger  the  group  the  fewer 
the  characters  by  which  it  is  limited  ( Qud  generalior  enim  extat  plantarum, 
ordinatio  qucelibet,  ed  paucioribus  utitur  signis  definientibus). 

But  it  is  far  more  easy  to  lay  down  principles  than  to  put  them  in  execu- 
tion. The  definition  of  Ray  is  perfect,  but  its  application  is  surrounded 

with  difiiculty.  The  very  first  point  to  settle  in  attempting  to  carry  out  his 
views  is  by  what  rule  the  dissimilarity  or  alliance  of  species  is  to  l)e  deter- 

mined. In  fact,  very  difi*erent  ideas  of  likeness  or  unlikeness  are  enter- 
tained by  different  observers.  The  common  people  can  see  no  difference  of 

moment  between  a  Daphne,  and  a  Cherry,  and  a  Rhododendron,  but  call 
them  all  Laurels,  although  a  Botanist  fails  to  perceive  their  resemblance. 
On  the  other  hand,  there  seems  to  the  vulgar  eye  no  connection  between 
the  Hemp  plant  and  the  Mulberry  tree,  and  yet  the  Botanist  brings  them 
into  close  alliance.  Nor  are  these  conflicting  views  confined  to  the  ignorant 

and  the  uneducated  ;  such  diff*erences  of  opinion  may  be  found  among 
Botanists  themselves.  For  instance,  Linneeus  joined  Arum  with  Phyto- 

lacca under  his  Piperitse,  and  Convolvulus  with  Viola  under  his  Campa- 
nacei,  combinations  which  modern  Botanists  entirely  repudiate  ;  and  in 
like  manner  the  association  of  Hugonia  with  Chlenads  by  Endlicher,  of 
Nepenthes  with  Birthworts  by  Brown,  of  Planes  with  Witch  Hazels  by 
Adolphe  Brongniart,  of  Vines  with  Berberries  by  the  Author  of  this  work, 
of  Spurgeworts  with  Heathworts  and  Chenopods  by  Pries,  are  so  many 
modern  instances  of  peculiar  views  from  which  other  Botanists  withhold 
their  assent. 

It  is  therefore  of  the  first  importance  to  settle  with  something  like 
precision  what  it  is  that  constitutes  likeness  among  plants,  or,  as  it  is 
technically  called,  their  affinity. 

The  reason  why  the  vulgar  commit  mistakes  in  judging  of  natural 
affinity  is,  because  they  draw  their  conclusions  from  unimportant  circum- 

stances, the  chief  of  which  are  size,  form,  and  colour.  The  similitude  of 
size  gave  rise  to  the  old  notion  that  all  trees  made  a  class  by  themselves  ; 
which  is  as  if  in  a  classification  of  animals  the  horse,  the  lion,  and  elephant 
were  placed  in  a  different  part  of  the  animal  kingdom  from  the  rat,  the  cat, 
and  the  goat.  Form  is  another  of  the  false  guides  which  lead  to  error  ;  if 
all  round-leaved  or  square-stemmed  plants  are  to  be  associated,  so  ought 
glass  to  be  classed  with  the  diamond  when  it  is  cut  to  the  same  shape. 
Colour  is  less  a  source  of  mistake,  and  yet  it  is  sometimes  unconsciously 
employed  by  the  superficial  observer,  as  when  he  calls  all  yellow-flowered 
Composites  Marigolds,  and  all  white-flowered  vernal  bushes  Thorns.  It 
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must  be  evident  to  tlie  most  careless  thinker  that  such  resemblances  are 
trifling. 

That  which  really  determines  affinity  is  correspondence  in  structure.  It 
may  be  said  that.those  plants  are  most  nearly  related  which  correspond  in 
the  greatest  number  of  points,  and  those  the  most  distantly  in  which  we 
find  the  fewest  points  of  correspondence  ;  and  this  must  be  true  when  we 
remember  that  if  every  point  in  the  structure  of  any  two  plants  is  found  to  be 
alike,  then  those  two  must  be  identical.  But  it  will  be  obvious  that  an 
examination  of  all  plants  through  every  detail  of  their  organisation  is 
impracticable  ;  it  has  never  in  fact  been  accomplished  in  any  one  case. 
Experience  must  have  shown  that  the  organs  of  vegetation  are  of  very 
different  degrees  of  value  in  determining  resemblance  in  structure,  that 
some  are  of  paramount  importance,  others  of  less  consequence,  and  others 
of  comparative  insignificance.  Hence  the  relative  value  of  characters 
forms  a  most  important  part  of  the  study  of  the  Botanist  ;  it  is  in  fact  the 
pivot  upon  which  all  the  operations  of  a  systematist  must  turn. 

The  only  intelligible  principle  by  which  to  estimate  their  respective  value  is 
according  to  their  known  physiological  importance  ;  regarding  those  organs 
of  the  highest  rank  which  are  most  essential  to  the  life  of  the  plant  itself  ; 
placing  next  in  order  those  with  which  the  plant  cannot  dispense  if  its  race 
is  to  be  preserved  ;  assigning  a  still  lower  station  to  such  organs  as  may  be 
absent  without  considerable  disturbance  of  the  ordinary  functions  of  life ; 
and  fixing  at  the  bottom  of  the  scale  those  parts,  or  modifications  of  parts, 
which  may  be  regarded  as  accessory,  or  quite  unconnected  with  obviously 
important  functions. 

The  first  office  which  all  organised  beings  have  to  perform  is  that  of 
feeding  ;  for  it  is  thus  only  that  their  existence  is  maintained.  The  second 
is  that  of  propagating,  by  means  of  which  their  species  is  perpetuated. 
These  being  functions  of  the  highest  importance,  it  is  reasonable  to  con- 

clude that  the  organs  provided  for  their  proper  execution  must  be  of  the 
highest  importance  also,  and  hence  that  they  are  beyond  all  others  valuable 
for  the  purposes  of  classification.  And,  again,  because  the  power  of  feeding- 
must  come  before  that  of  propagating,  it  might  be  conjectured  beforehand 
that  the  organs  destined  for  the  former  operation  would  afibrd  the  first  elements 
of  a  Natural  method.  But  since  the  action  of  feeding  is  very  simple  in  the 
Vegetable  Kingdom,  because  of  the  similar  modes  of  life  observable  among 
plants,  while,  on  the  contrary,  the  act  of  propagation  is  highly  diversified, 
on  account  of  the  very  varied  nature  or  structure  of  the  parts  by  which  it 
is  accomplished  ;  so  might  we  conjecture  that  the  organs  of  nutrition 
would  afibrd  but  few  distinctions  available  for  purposes  of  classification, 
while  those  of  fructification  would  furnish  many.  And  such  is  the  fact,  i 
Hence  it  is  that  the  great  classes  of  plants  are  principally  distinguished  by 
their  organs  of  growth,  and  that  in  the  numerous  minor  groups  such  pecu- 

liarities arc  comparatively  disregarded,  their  chief  distinctions  being  derived  j 
from  their  parts  of  reproduction.  These  principles  are  more  fully  expressed  | 
in  the  following  axioms  : — 

1.  Peculiarities  of  structure  which  are  connected  with  the  manner  in 
which  a  plant  is  developed  are  physiological  ;  those  which  are  connected 
with  the  manner  in  which  parts  are  arranged  are  structural.  Physiological 
characters  are  of  two  kinds,  viz.,  those  which  are  connected  with  the  mode 
of  growth  {the  organs  of  vegetation),  and  those  which  regulate  reproduc- 

tion {the  organs  of  fructif  cation).  Physiological  characters  are  of  greater 
importance  in  regulating  the  natural  classification  of  plants  than  structural, 
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2.  All  modifications  of  either  are  respectively  important,  in  proportion 
to  their  connection  with  the  phenomena  of  life. 

3.  If  we  allow  om-selves  to  be  steadily  guided  by  these  considerations, 
we  shall  find  that  the  internal  or  anatomical  structure  of  the  axis,  and  of 
the  foliage,  is  of  more  importance  than  any  other  character  ;  because 
these  are  the  circumstances  which  essentially  regulate  the  functions  of 
growth,  and  the  very  existence  of  an  individual. 

4.  That  next  in  order  is  the  internal  structure  of  the  seed,  by  which  the 
species  must  be  multiplied.  Thus  the  presence  of  an  embryo,  or  its  absence, 
the  first  indicating  a  true  seed,  the  latter  a  spore,  are  most  essential  cir- 

cumstances to  consider.  And  so  also  the  existence  of  albumen  in  abundance 
round  the  embryo,  or  its  absence,  must  be  regarded  as  a  physiological 
character  of  the  highest  value  :  because,  in  the  former  case,  the  embryo 
demands  a  special  external  provision  for  its  early  nutriment,  as  in  oviparous 
animals  ;  while,  in  the  latter  case,  the  embryo  is  capable  of  developing  by 
means  of  the  powers  resident  in  itself,  and  unassisted,  as  in  viviparous 
animals. 

5.  Next  to  this  must  be  taken  the  structure  of  the  organs  of  fructification, 
by  whose  united  action  the  seed  is  engendered ;  for  without  some  certain, 
uniform,  and  invariable  action  on  their  part,  the  race  of  a  plant  must  become 
extinct.  Thus  we  find  that  the  structure  of  the  anthers,  placentae,  and 
ovules,  are  more  uniform  than  that  of  the  parts  surrounding  them,  while 
their  numbers  are  variable  ;  and  the  condition  of  the  filament,  which  appears 
of  so  little  importance  in  a  physiological  point  of  view,  is  also  inconstant. 
So  also  the  texture  and  surface  and  form  of  the  pericarp,  which  acts  as  a 
mere  covering  to  the  seeds,  is  not  to  be  regarded  in  these  inquiries,  and,  in 
fact,  differs  from  genus  to  genus  ;  as,  for  instance,  between  Pyrus  and 
Stranvaesia,  or  Rubus  and  Spirsea,  in  the  truly  natural  Rosaceous  Order. 

6.  On  the  other  hand,  the  floral  envelopes  seem  to  be  unconnected  with 
functions  of  a  high  order,  and  to  be  designed  rather  for  the  decoration  of 
plants,  or  for  the  purpose  of  giving  variety  to  the  aspect  of  the  vegetable 
world  ;  and,  consequently,  their  number,  form,  and  condition,  presence  or 
absence,  regularity  or  irregularity,  are  of  low  and  doubtful  value,  except 
for  specific  distinction.  There  seems,  indeed,  reason  to  expect  that  every 
Natural  Order  will,  sooner  or  later,  be  found  to  contain  within  itself  all  the 
variations  above  alluded  to.  Even  in  the  cases  of  regularity  and  irregularity 
we  already  know  this  to  be  so  ;  witness  Veronica  and  Scoparia  in  Figworts, 
and  Hyoscyamus  in  Nightshades,  Delphinium  in.  Crowfoots,  and  Pelargo- 

nium in  Cranesbills. 
7.  The  consolidation  of  the  parts  of  fructification  is  a  circumstance  but 

little  attended  to  in  a  general  point  of  view,  except  in  respect  to  the  corolla  ; 
but  as  it  seems  to  indicate  either  the  greatest  change  that  the  parts  can 
undergo,  or,  where  it  occurs  between  important  and  usually  unimportant 
organs,  that  in  such  cases  the  latter  become  essential  to  the  former,  it  pro- 

bably deserves  to  be  regarded  with  great  attention.  Por  instance,  the 
presence  or  absence  of  the  corolla  is  often  a  point  of  little  moment,  and  is, 
we  know,  a  very  fluctuating  circumstance.  This  is  especially  true  of  those 
Natural  Orders  in  which  the  stamens  and  petals  are  separated  ;  as  in  Rose- 
woi-ts,  Rhamnads,  Onagrads,  kc.  On  the  other  hand,  when  the  stamens, 
which  are  indispensable  organs,  adhere  to  the  petals,  the  latter  are  more 
constantly  present,  as  in  Figworts,  Acanthads,  Nightshades,  6ic. 

There  are  also  certain  other  principles  which  experience  tells  us  the 
systematist  must  keep  in  view  ;  and  most  especially  that  of  regarding  of 
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importance  whatever  appears  to  be  constant  in  its  nature  among  nearly 
allied  species.  Nothing  which  is  thus  constant  can  be  considered  unim- 

portant, for  everything  constant  is  dependent  upon  or  connected  with  some 
essential  function.  Therefore  all  constant  characters,  of  whatever  nature, 
require  to  be  taken  into  account  in  classifying  plants  according  to  their 
natural  affinities.  Of  this  nature  are  the  internal  structure  of  stems  and 
leaves,  the  anatomical  condition  of  tissue,  the  organisation  of  the  anther, 
pollen,  and  female  apparatus,  and  the  interior  of  the  seed. 

On  the  other  hand,  whatever  points  of  structure  are  variable  in  the  same 
species,  or  in  species  nearly  allied  to  each  other,  or  in  neighbouring  genera, 
are  unessential  to  the  vital  functions,  and  should  be  set  aside,  or  be 
regarded  as  of  comparative  unimportance.  Hence  the  badness  of  the 
Monopetalous,  Polypetalous,  and  Apetalous  divisions  of  Jussieu,  depending 
upon  the  mere  presence  or  absence,  and  miion  or  disunion,  of  petals.  The 
genus  Fuchsia,  for  example,  has  petals  highly  developed  ;  but  in  F.  excorticata 
they  are  absent,  and  yet  the  plant  differs  no  otherwise  from  the  rest  of  the 
genus  :  the  same  is  true  of  species  of  Rhamnus.  Again,  the  Rue  has  the 
petals  separate ;  and  Correa,  very  nearly  allied  to  it,  has  them  combhied. 

All  classifications  in  which  the  foregoing  principles  are  observed  are 
natural ;  and  that  will  be  the  most  stable  in  which  they  are  employed  with 
the  greatest  skill.  Some  writers,  indeed,  maintain  that  there  cannot  be  more 
than  one  really  natural  system,  any  more  than  one  planetary  system  ;  and  in 
a  certain  sense  this  may  be  true,  inasmuch  as  we  must  suppose  that  one  plan 
only  has  been  observed  in  the  creation  of  living  things,  and  that  a  natural 
system  is  the  expression  of  that  plan.  But,  on  the  other  hand,  it  must 
not  be  forgotten  that  such  a  plan  may  be  represented  in  many  ways  ;  and 
that  although  the  order  of  nature  is  in  itself  settled  and  invariable,  yet  that 
human  descriptions  of  it  will  vary  with  the  mind  of  the  describei*.  A 
universal  history  is  a  collection  of  events  ;  but  it  is  not  necessary  that  all 
universal  histories  should  follow  the  same  order  of  narration.  The  events 
themselves  are  unalterable,  but  the  way  of  combining  them  and  causing 
them  to  illustrate  each  other  is  manifold. 

In  natural  science,  indeed,  the  mode  of  arranging  the  matter  is  suscepti- 
ble of  infinitely  more  variation  than  history  :  because  in  the  latter  subject 

time  is  an  inflexible  leader  who  cannot  be  lost  sight  of.  But  in  natural 
science  there  is  no  beginning  and  no  end.  It  is  impossible,  from  the 
nature  of  things,  that  any  arrangement  should  exist  which  shall  represent 
the  natural  relations  of  plants  in  a  consecutive  series.  It  is  generally 
admitted  by  those  who  have  turned  their  attention  to  a  consideration  of 
the  manner  in  which  organised  beings  are  related  to  each  other,  that  each 

species  is  allied  to  others  in  difi'erent  degrees,  and  that  such  relationship  is 
best  expressed  by  rays  (called  affinities)  proceeding  from  a  common  centre 
(the  species).  In  like  manner,  in  studying  the  mutual  relationship  of  the 
several  parts  of  the  Vegetable  Kingdom,  the  same  form  of  distribution  con- 

stantly forces  itself  upon  the  mind  ;  Genera  and  Orders  being  found  to  be 
apparently  the  centre  of  spheres,  whose  surface  is  only  determined  by  the 
points  where  the  last  traces  of  affinity  disappear.  But  although  the  mind 
may  conceive  such  a  distribution  of  organised  beings,  it  is  impossible  that 
it  should  be  so  presented  to  the  eye,  and  all  attempts  at  effecting  that 
object  must  of  necessity  fail.  If  in  describing  the  surface  of  a  sphere  we 
are  compelled  to  travel  in  various  directions,  continually  returning  back  to 
the  point  from  which  we  started  ;  and  if  in  presenting  it  to  the  eye  at  one 
glance  we  are  compelled  to  project  it  upon  a  plane,  the  eftect  of  which  is  to 
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separate  to  the  greatest  distance  some  objects  which  naturally  touch  each 
other  ;  how  much  more  impossible  must  it  be  to  follow  the  juxtaposition  of 
matter  in  treating  of  the  solid  contents  of  a  sphere  ! 

An  arrangement,  then,  which  shall  be  so  absolutely  correct  an  expression 
of  the  plan  of  nature  as  to  justify  its  being  called  the  Natural  System  is  a 
chimera.*  All  that  the  Naturalist  can  do  is  to  carry  into  effect  the  prin- 

ciples above  explained,  with  a  greater  or  less  amount  of  skill ;  the  result  of 
which  will  be  a  Natural  System. 

When  Linnseus  attempted  to  form  a  Natural  System,  he  merely  threw 
together  such  genera  as  he  knew  into  67  groups,  which  he  called  Fragments, 
and  which  were  equivalent  to  the  Natural  Orders  of  Modern  Botany.  Jus- 
sieu  advanced  a  step  further,  by  forming  15  Classes,  under  which  he  placed 
100  Natural  Orders.  At  a  later  period  the  name  Class  was  reserved  for 
the  three  great  divisions  of  Acotyledons,  Monocotyledons,  and  Dicotyledons  ; 
and  the  Orders  were  collected  into  smaller  groups  called  Sub- classes  ;  and 
thus,  by  degrees,  the  necessity  of  forming  three  grades  of  distinctive  charac- 

ters superior  to  genera  was  recognised.  But  our  countryman.  Dr.  Robert 
Brown,  whose  sagacity  is  not  the  least  remarkable  part  of  his  scientific 
character,  long  ago  pointed  out  the  insufficiency  of  even  this  amount  of  sub- 

division, and  proposed  the  combination  of  Natural  Orders  into  groups 
intermediate  between  Orders  and  Sub-classes.  The  necessity  of  this 
measure  is  now  universally  acknowledged  ;  attempts  have  been  made  for 
some  years,  by  various  Botanists,  to  work  out  the  problem  ;  and  I  think 
it  must  be  conceded  that  a  real  advance  has  thus  been  made,  by  the  efforts 
of  various  independent  observers,  to  the  accomplishment  of  so  very  desirable 
an  object.    To  such  attempts  the  present  work  is  an  addition. 

The  leading  idea  which  has  been  kept  in  view  in  the  compilation  of  it  has 
been  this  maxim  of  Fries :  Singula  sphcera  {sectio)  ideam  quandam  exponit, 
indeque  ejus  character  notione  simplici  optime  exprimitur.  I  cannot  but 
think  that  the  true  characters  of  all  natural  assemblages  are  extremely 
simple  ;  nothing  can  be  more  certain  than  that  their  value  diminishes  in 
proportion  to  their  complexity.  If  two  objects  are  not  to  be  distinguished 
by  a  few  simple  circumstances,  they  can  hardly  be  called  distinguishable  at 
all.  In  the  highest  groups  or  classes  it  is  always  so,  (see  p.  4  ;)  and  there 
is  no  apparent  reason  why  the  same  rule  should  not  obtain  in  groups  of  a 
minor  rank.  Nevertheless,  we  find  that  this  is  too  often  lost  sight  of, 
and  that  long  details  of  structure  are  substituted  for  precise  words  of  dis- 
tinction. 

It  may  be,  and  certainly  is  in  some  measure,  true,  that  insuperable 
difficulties  are,  in  the  present  state  of  our  knowledge,  opposed  to  strict 
definitions  of  Natural  Orders,  and  a  fortiori  of  their  Alliances,  &c.  But 
that  is  no  reason  why  w^e  should  not  endeavour  to  render  their  distinctive 
characters  as  precise  as  the  nature  of  the  subject  will  permit.  Vague  dis- 

tinctions, which  are  at  once  the  bane  and  opprobrium  of  Natural  History,  are 
so  repulsive  to  the  understanding  as  to  deter  the  mass  of  mankind  from 
giving  it  their  attentive  study.  And  it  is  not  too  much  to  assert  that 
this  vagueness  arises  more  frequently  out  of  the  prejudices  or  mistiness  of 

the  Naturalist's  own  mind  than  out  of  things  themselves.  It  w^ll  constantly 
happen  that  two  groups  may  stand,  by  common  consent,  in  the  nearest  con- 

ceivable relation  to  each  other ;  it  is  quite  possible,  by  one  way  of  arranging 

*  Systemaillud  naturae  ipsius  absolutum  (quod  mera  empiria  captant!)  mens  humana  capere  ncr? potest ;  est  quoddam  supra  naturale  cujus  clavem,  manibus  v.  ingenio  humano  non  prensandam,  summub 
tantum  tenet  Naturae  aMctox.— Fries  Corpus  Florarum,  p.  xvii. 
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them,  to  render  their  distinctions  nugatory,  and  by  another,  clear  and  pre- 
cise. Now,  if  the  supposed  groups  are  really  as  closely  allied,  as  for  this 

argument  we  may  assume  thei:<?  to  be,  it  can  be  of  no  possible  importance 
theoretically,  whether  a  given  Genus  or  Order  is  placed  in  the  one  or  the 
other.  The  near  consanguinity  of  the  two  does  away  with  all  importance 
in  such  a  case.  In  Physical  Geography  it  is  of  no  consequence  whether  Lon- 

don is  stationed  in  Middlesex  or  Surrey  ;  and  in  like  manner,  in  Theoretical 
Botany,  the  place  of  a  given  Order  may  be  equally  indifferent.  But  it  may 
be  of  great  consequence  practically,  because  a  definition  of  limits  may  be 
possible  or  not,  according  to  the  arrangement.  For  example,  let  us  take 
the  Solanal  and  Bignonial  AUiances.  These  touch  at  the  Orders  of  Night- 

shades and  Figworts  respectively.  If  Nightshades  are  placed  in  the  Bignonial 
Alliance  because  of  their  intimate  relation  to  Figworts,  no  apparent  means 
remain  of  clearly  defining  what  is  meant  by  the  Bignonial  Alliance.  If,  on 
the  other  hand,  Figworts  are  stationed  in  the  Solanal  Alliance,  then  the 
distinctive  characters  of  that  Alliance  are  also  rendered  obscure  and  diffi- 

cult, or  impossible  of  application.  But  place  Nightshades  in  the  Solanal, 
and  Figworts  in  the  Bignonial  Alliance,  and  the  language  of  Botanists 
affords  as  clear  a  discrimination  as  can  be  wished  for.  And  so  of  other  cases. 

Indeed,  I  am  so  persuaded  of  this,  that  in  my  opinion  all  instances  of  con- 
fused and  vague  characters  are  only  so  many  proofs  of  Botanists  not  having 

clearly  understood  the  plants  that  they  have  endeavoured  to  classify.* 
It  will,  perhaps,  be  alleged  that  the  doctrine  just  inculcated  is  directly 

opposed  to  the  first  principles  of  a  Natural  System :  but  such  is  not  the  case. 
No  absolute  limits,  in  fact,  exist,  by  which  groups  of  plants  can  be  circum- 

scribed. They  pass  into  each  other  by  insensible  gradations,  and  every 
group  has  apparently  some  species  which  assumes  in  part  the  structure  of 
some  other  group.  Two  countries  are  separated  by  a  river  whose  waters 
are  common  to  both  banks  :  in  a  geographical  division  of  territory  the  river 
may  be  assigned  to  either  the  left  bank  or  the  right  bank,  but  such  an 
arrangement  is  arbitrary  ;  and  yet  the  interior  of  the  countries  is  unaffected 
by  it.  So  with  the  groups  of  plants ;  it  cannot  be  of  any  possible  conse- 

quence whether  an  intermediate  or  frontier  plant  be  assigned  to  one  group 
or  another,  and  convenience  alone  should  be  considered  in  such  a  matter. 
This  long  since  led  me  to  offer  the  following  observations,  the  justice  of 
which,  much  more  experience  entirely  confirms  : — *'A11  the  groups  into 
which  plants  are  thrown  are  in  one  sense  artificial,  inasmuch  as  Nature 
recognises  no  such  groups.  Nevertheless,  consisting  in  all  cases  of  species 
very  closely  allied  in  nature,  they  are  in  another  sense  natural.  But 
as  the  Classes,  Sub-classes,  Alliances,  Natural  Orders,  and  Genera  of 
Botanists,  have  no  real  existence  in  nature,  it  follows  that  they  have  no 
fixed  limits,  and  consequently  that  it  is  impossible  to  define  them.  They 
are  to  be  considered  as  nothing  more  than  the  expression  of  particular  ten- 

dencies (nixus),  on  the  part  of  the  plants  they  comprehend,  to  assume  a 
particular  mode  of  development.  Their  characters  are  only  a  declaration  of 

their  prevailing  tendencies." We  must  not,  however,  deceive  ourselves  with  the  expectation  that  by 
this  or  any  other  expedient  definitions  in  Botany  will  become  possible. 
Mathematical  precision  is  unknown  in  such  subjects,  and  exceptions  occur 

♦  No  Botanist  will  regard  this  as  an  offensive  remark.  It  is  the  misfortune,  not  the  fault,  of  men 
of  science,  that  they  cannot  investigate  everything  with  their  own  eyes,  and  that  they  are  compelled,  from 
the  vastness  of  their  subject,  to  take  much  of  all  they  study  upon  trust.  In  Botany  this  is  most  especially 
tlie  case  ;  for  who  has  ever  been  able  to  examine  one-tenth  of  all  the  plants  he  speaks  of,  with  minute 
accuracy '! 



INTRODUCTION. xxxi 

to  all  known  rules.  **  When  Zoology,"  says  Mr.  Milne  Edwards,  "  is  only 
studied  in  systematic  works,  it  is  often  supposed  that  each  class,  each 
family,  and  each  genus,  present  to  us  boundaries  precisely  defined,  and 
that  there  can  be  no  uncertainty  as  to  the  place  to  be  assigned,  in  a  natural 
classification,  to  every  animal  the  organisation  of  which  is  sufficiently 
known.  But  when  we  study  this  science  from  Nature  herself,  we  are  soon 
convinced  of  the  contrary,  and  we  sometimes  see  the  transition  from  one 

plan  of  structure  to  an  entirely  difi'erent  scheme  of  organisation  take  place 
by  degrees  so  completely  shaded  one  into  the  other  that  it  becomes  very 
difficult  to  trace  the  line  of  demarcation  between  the  groups  thus  con- 

nected."— Ann.  Sc.  Nat.  1840,  Sept.  Ray  long  ago  pointed  this  out  in  a 
very  remarkable  passage,  which  cannot  be  too  often  quoted. 

Verum  quod  alias  dixi  illud  hie  repeto  et  inculco,  non  sperandam  a  me 
Metliodum  undequaque  perfectam  et  omnibus  suis  numeris  absolutam,  quae 
et  plantas  in  genera  ita  distribuat  ut  universfe  species  comprehendantur, 
nulla  adhuc  anomala  et  sui  generis  reliqua,  et  unumquodque  genus  notis 
suis  propriis  et  characteristicis  ita  circumscribat,  ut  nullse  inveniantur 
species  incerti,  ut  ita  dicam,  laris,  et  ad  plura  genera  revocabiles.  Nee 
enim  id  patitur  natura  rei.  Nam,  cum  Natura  (ut  dici  solet)  non  faeiat 
saltus,  neque  ab  extreme  ad  extremum  transeat  nisi  per  medium,  inter 
superiores  et  inferiores,  rerum  ordines  nonnullas  mediae  et  ambiguse  condi- 
tionis  producere  solet,  qua)  de  utroque  participent,  et  utrosque  velut  con- 
nectant,  ut  ad  utrum  pertineant  omnino  incertum  sit.  Pr^eterea  eadem 
alma  parens  in  methodi  cujuscunque  angustias  coerceri  repugnat,  sed  ad 
libertatem  et  avTovo^lav  suam  nuUis  legibus  obnoxiam  ostentandam,  in 
unoquoque  rerum  ordine  nonnullas  species  creare  solet,  tanquam  exceptiones 

a  regulis  generalibus,  singulares  et  anomalas," — (Raii,  Hist.  Plant,  vol.  i. 
Prsef.)  Linnaeus  did  but  copy  this  when  he  asserted  that  Nature  makes  no 
leaps  [Natura  non  facit  saltus. — Phil.  Bot.  77.) 

This  doctrine  has,  however,  been  lately  called  in  question  by  no  less 
eminent  a  writer  than  M.  Alphonse  De  CandoUe,  who  requires  that  absolute 

limits  should  be  assigned  to  all  groups  of  whatever  degree.  '*  If,"  he  says, 
"we  cannot  state  in  Avhat  respect  two  families  differ  permanently  and 
unimrsally ,  those  two  families  are  but  one.  Two  pieces  of  land  which 
touch  each  other  form  one  island,  and  not  two  ;  but  two  pieces  of  land 
which  are  separated  by  an  arm  of  the  sea,  form  two  islands,  and  not  one." 
— Annales  des  Sciences,  series  3,  vol.  1.  p.  254.  But  this  is  a  kind  of 
reasoning  wholly  inapplicable  to  Natural  History,  for  the  reasons  so  ad- 

mirably given  by  Ray,  and  is  contrary  to  all  experience.  If  the  groups 
limited  by  M.  Alphonse  De  Candolle  himself  are  examined  by  this  standard 
they  alone  suffice  to  demonstrate  how  visionary  are  such  expectations.  Mr. 
Bentham  has  satisfactorily  answered  the  learned  Botanist  of  Geneva. 

"  We  Botanists,"  he  says,  "  cannot  be  so  mathematically  exact  as  geogra- 
phers, and  where  an  isthmus  is  very  narrow,  we  must  class  the  peninsula 

with  the  island.  How  often  does  it  happen  that  two  large  Orders,  say  of 
five  hundred  to  two  thousand  or  three  thousand  species,  totally  distinct 
from  each  other  in  all  those  species  by  a  series  of  constant  characters,  are 
yet  connected  by  some  small  isolated  genus  of  a  dozen,  half  a  dozen,  nay  a 
single  species,  in  which  these  very  characters  are  so  inconstant,  uncer- 

tain, or  variously  combined  as  to  leave  no  room  for  the  strait  throu<>-h 

which  we  ought  to  navigate  between  the  two  islands." — London  Journal 
of  Botany,  4.  232.  It  would  be  very  convenient  to  find  that  the  views  of 
M.  Alphonse  De  Candolle  were  practicable,  but  in  truth  they  are  quite 
Utopian. 
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While,  however,  the  impracticability  of  absolute  definitions  is  thus 
insisted  upon,  there  can  be  no  doubt  that  much  more  precision  may  be 
introduced  than  is  too  frequently  found  among  them.  Exceptions,  although 
to  some  extent  inevitable,  are  not  uncommonly  apparent,  not  real.  It  will 
frequently  be  found  that  a  particular  species  is  at  variance  with  the  defini- 

tion of  its  Genus,  or  of  a  Genus  with  that  of  its  Order,  or  of  an  Order  with 
that  of  its  Alliance  ;  but,  upon  a  full  examination  of  all  the  structure  of  such 
supposed  exceptions,  it  will  turn  out  that  they  are  misplaced,  and  do  not  in 
fact  belong  to  the  station  which  they  occupy.  Exceptions  of  this  kind  were 
formerly  very  common,  but  they  are  disappearing  under  the  diligent  cri- 

ticism of  modern  observers.  The  genus  Rhynchotheca  may  be  taken  as  an 
example.  The  great  feature  of  the  Cranesbills  is  their  beaked  torus  and 
folded-up  embryo,  and  it  is  by  that  circumstance  that  they  are  essentially 
distinguished  from  their  neighbours.  But  Rhynchotheca  was  described  as 
having  a  beaked  fruit  and  straight  embryo  ;  it  therefore  formed  an  apparent 
exception  to  the  definition  of  Cranesbills.  Investigation  of  the  plant  has 
however  shown  that  its  beak  belongs  to  the  carpels  and  not  to  the  torus  ;  and, 
therefore,  it  is  merely  an  OxaHd,  with  a  tendency  towards  the  structure 
of  a  Cranesbill. 

The  manner  in  which  the  foregoing  principles  have  been  apphed  to  prac- 

tice has  difi'ered  greatly,  and  the  result  has  been  schemes  of  various  degrees 
of  merit,  some  of  which  have  dropped  still-born  from  the  press,  while  others 
continue  to  enjoy  a  well-deserved  reputation.  It  would  be  alike  unjust  to 
their  authors  and  the  public  to  omit  all  mention  of  even  the  most  obscure 
of  these,  each  of  which  has  been  the  result  of  much  thought  and  patient 
study,  and  has  doubtless  contributed  something  to  the  progress  of  system- 

atic science.  But  it  would  be  beyond  the  object  of  the  present  sketch  to 
treat  them  all  at  length,  nor  would  the  student  derive  any  advantage  from 
doing  so.  While,  therefore,  the  following  pages  will  be  occupied  by  some 
account  of  every  plan  for  a  Natural  classification  of  which  I  have  any  know^- 
ledge,*  since  the  year  1789  inclusive,  and  of  those  of  Ray  and  Linnaeus  of 
an  earlier  date,  such  as  are  comparatively  unimportant  will  be  dismissed  in 
a  few  words,  and  those  only  which  have  been  really  employed  in  practice 
will  be  stated  at  length.  In  order  to  render  the  latter  more  useful,  references 
are  given  to  the  pages  in  the  present  work  where  an  account  of  each  Order 
may  be  found  ;  so  that  those  who  are  accustomed  to  the  use  of  other  sys- 

tems may  not  experience  inconvenience  from  the  arrangement  proposed  in 
the  work  now  submitted  to  their  consideration. 

*  I  do  not,  however,  include  the  arrangements  of  the  German  Naturphilosophists  ;  not,  indeed, 
from  any  disrespect  to  those  learned  men,  but  because  I  must  confess  my  inability  to  master  their  ideas, 
or  to  comprehend  how  their  views  are  made  applicable  to  any  intelligible  classification.  The  student  will, 
I  l)elieve,  find  full  infonnation  upon  the  subject  in  Oken's  Lehrhuch  der  Naturphilosophic ,  edition  of 
1843.  See  also  Reichenbach's  Conspectus  Repni  Veijr.tahilis ,  1828,  the  same  author's  Flora  Oerma- tiica  ExcursoHa,  1830-2,  and  Schultz  ratm Itches  System  des  Pflanzcnrcichs,  1832, 
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[Where  references  are  given  after  the  names  of  Orders,  in  this  part  of  the  present  work,  they  refer  to  the 
page  where  such  Orders  are  to  be  found  in  the  succeeding  sheets]. 

1703.  Ray,  John. — {Methodus  Plantarum  emendata  et  aucta). 
Here  we  have  the  o  erm  of  the  present  methods  of  natural  arrangement.  In  fa,ct  the 

first  divisions  of  the  Vegetable  Kingdom,  proposed  by  Ray,  are  identical  with  those  of 
Jussieu.  Like  him,  he  proceeded  from  the  more  imperfect  to  the  most  highly  organised 
forms  ;  the  only  difference  bemg  that  ho  placed  Dicotyledons  before  Monocotyledons. 
The  author's  words  are  "  Florifei'as  dividemus  in  dicotyledones,  quarum  semma  satabinis 
foliis  anomalis,  seminalibus  dictis,  qute  cotyledonum  usum  preestant,  e  terra  exeunt,  vel 
in  binos  saltem  lobos  dividuntur,  quaravis  eos  supra  terram  foliorum  specie  non  efferant  ; 
et  monocotyledones  quie  nec  folia  serainalia  bina  elferunt  nec  lobos  binos  condunt.  Haec 
divisio  ad  arbores  etiam  extendi  potest  :  siquidem  palmse  et  congeneres  hoc  respectu 
eodem  modo  a  reliquis  arboribus  diflferunt  quo  monocotyledones  a  reliquis  herbis." 

His  plan  was  this  : — 
Plants  are  either 

Flowerless,  or 
Flowering  ;  and  these  are 

Dicotyledones,  or 
Monocotyledones. 

Among  the  genera  of  Ray,  which  were  what  we  now  call  Natural  Orders,  were  Fungi, 
Mosses,  Ferns,  Composites,  Cichoracese,  Umbellifers,  Papilionaceous  plants.  Conifers, 
Labiates,  &c.,  under  other  names,  but  with  limits  not  very  different  from  those  now 
assigned  to  them. 

1751.  LiNN^us,  Charles. — {Pliiloso'pMa  Botanica). 
"  Plantse  omnes  utrinque  affinitatem  monstrant,  uti  Territorium  in  mappa  geographica." 

The  following  is  the  Natural  distribution  first  proposed  by  Linnaeus,  under  the  name 
of  Fragments.  Many  of  his  groups  were  taken  from  his  predecessors  ;  others  were 
contrived  by  himself.  At  a  later  period  they  underwent  some  alteration  ;  but  the  list 
now  given  will  sei've  to  show  the  learned  author's  plan.  He  never  assigned  any  cha- racters to  these  Fragments. 

PiPERiT/x:.    Arum,  &c.  Piper,  Phytolacca. 
Palm.e.    Corypha,  &c.,  Cycas. 
SciTAMiNA.    Musa,  Canna,  Amomum,  &c. Orchtde^.    As  now. 
Ensat;t:.   Iris,  &c.,  Xyris,  Eriocaulon,  Aphyl- lanthes. 
Tripetaloidje^.  Butomus,  Alisma,  Sagittaria. 
Denudat^.    Crocus,  &c. 
Spathace^.    Leucoium,  Amaryllis,  &c. 
CoRONARLi;.    Ornithogalura,  Scilla,  &c. 
LiLiACE^.    Lilium,  Tulipa,  &c. 
MuRiCAT.ii.    Bromelia,  &;c. 
CoADUNAT.E.   Anona,  Magnolia,  &c.,  Thea. 
Calamari.^;.    Scirpus,  &c.,  Juncus  ? Gramina.    As  now. 
Conifers.    Abies,  Pinus,  &c. 
Amentace.'E.    Pistacia,  Alnus,  Populus,  .Jug- 

lans,  Qiiercus,  &c. 
Nucamkntace^.    Xanthium,  Iva,  &c. 
Aggreoat.e.    Statice,  Protea,  Hebenstreitia, 

Brunia,  Valeriana,  Boerhaavia,  Circnea  ?  &c. 
DuMos.i;.    Viburnum,  Rondeletia,  Cassine, 

Rhus,  Ilex,  Callicarpa,  Lawsonia,  &c. 
ScABRiD^.    Ficus,  &c. 
CoMFOSiT.E.    As  now,  nearly. 
UMBELLATiE.     AS  UOW. 
MoLTisfLiQUiE.    Modern  Crowfoots. 

24.  BicoRNEs.   Azalea,  Myrsine,  Memecylon,  San - talum,  &c. 
25.  Sepiari^.    Jasminum,  Ligustrum,  Brunfelsia, &c. 
26.  CuLMiNxiK.    Tilia,  Bixa,  Dillenia,  Clusia,  &;c. 
27.  Vaginales.    Polygonum,  Laurus,  &c. 
28.  CoRYDALEs.  Meliauthus,  Epimedium,Fumaria, 

ftlonotropa  ?  &c. 
29.  CoNTORTr.  Kauwolfia,  Vinca,  Asclepias,  &c. 
30.  Hh(eades.    Papaver,  Podophyllum,  &c. 
31.  PuTAMiNEA.    Cappai-is,  &c. 32.  Campanacei.    Convolvulus,   Lobelia,  Viola, &c. 
33.  Lurid;?..    Solanum,  &c.,  Celsia,  Digitalis. 
34.  CoLuniNiFKK^.    Camellia,  Gossypium,  Ment- 

zelia,  &c.,  but  chiefly  Mallowworts. 
35.  Senticos^.    Roseworts  exclusively. 
3().  CoMOS^.    Spiraea,  Filipendula,  Aruncus. 
37.  Pomaces.    Punica,  Pyrus,  &c.,  Ribes. 38.  Drupace^.    As  now. 
39.  Arbustiva.    Philadelphus,  and  Myrtleblooms. 
40.  CALYCANTHEMiE.    OSnothera,  &c.,  Lythrum, 

Glaux,  Rhexia. 
41.  Hesperide^.    Citrus,  Styrax,  Garcinia. 
42.  Caryophyllei.    Cloveworts,  with  Frankenia and  Scleranthus. 
43.  AsPERiFOLi^.    The  modern  Borageworts. 
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44.  STELLATiE.    Galium,  &c.,  Hedyotis,  Spigelia, 
Cornus  ?  Coftea,  &c. 

45.  CuciiRBiTACE^r..    Tassiflora  and  Cucurbits. 
46.  Sl'cculicnt.e.     Cactus,  Mesembryanthemum, 

Sedum,  Oxalis,  Fagonia,  &c.  &c. 
47.  Tricocc.e.    Cambogia,  Euphorbia,  &c.,  Cliffor- tia,  Sterculia,  &c. 
48.  iNu.vDAT.q?.    Hippuris,  Elatine,  Ruppia,  Ty- 

pha,  &c. 49.  Sahmentace^.   Vitis,    Hedera,  Houstonia, 
JUiscus,  Smilax,  Menispermuin,  Aristolochia, 

50.  Teiiiilat.^.    Sapindus,  Malpighia,  Begonia, IJerberis  ?  &c. 
51.  Precise.    Part  of  modern  Primworts. 
62.  lloTACE.E.    Gentiana,  Lyeimachia,  Anagallis, &c. 
53.  IIoLERACK^.— Spinacia,  &c.,  Herniaria,  Calli- 

tricbe,  Petiveria,  &c. 
54.  VEPRECULiE.  Rhamnus,&c.,Lycium, Daphne. &c. 
55.  Papilionaoe^.   As  now. 
56.  Lomentace.^e.    Leguminous    plants,  with 

jointed  pods,  CeesalpiniefB  and  Mimoseae. 

57.  SiLiQuosifi.  Crucifers. 58.  VERTicrLLATA;.  Labiates. 
59.  Personat/e.    Figworts,  Sesamum,  Justicia, 

Bignonia,  Verbena,  &c. 
fiO.  Perforat.e.  Hypericum,  Cistus,  Telephium. 
6L  Statuminat.*;.    Ulmus,  Celtis,  Bosea. 
62.  Candelares.    Rhizophora,  Mimusops,  Nyssa. 
63.  CvMoSiK.    Lonicera,  Loranthus,  Ixora,  Cin- chona? &c. 
64.  FiLicES.    As  now. 
65.  Muscr.    As  now. 
66.  Alg.^;.   Nearly  as  now. 
67.  Fungi.    As  now. 
68.  Vagm.    All  his  doubtful  genera. 

At  a  later  period  Nos.  7,  10,  11,  17,  26,  27,  35, 
38,  39,  60,  61,  62  and  63,  were  canceUed  ;  and  four added,  viz. Gruinales.  Cranesbills. 
CALYCiyi.0R/E.     Osyris,    Trophis,  Hippophae, 

Elaeagnus. 
HederacejE.    Hedera  and  Vitis,  &c. 
MiscELLANEiE.    A  curious  mlxture. 

1 789.  JussiEU,  Antoiiie  Laurent  de. — (Genera  Plantarum  secundum  ordines  naturales 
disposita,  juxta  luethodiom  in  Jiorto  regio  Parisicnsi  exaratum,  anno  mdcclxxiv). 

Adopting  the  views  of  Ray  as  to  primary  divisions,  Jussieu  applied  them  to  the  sys- 
tem of  Tournefort,  which  had  been  in  common  use  in  France  from  the  year  1694,  and 

which  was  by  far  the  best  suited  for  the  state  of  knowledge  of  the  age  in  which  it  was 
promulgated.  To  this  he  added  the  position  of  the  stamens  with  respect  to  the  ovary, 
and  thus  constructed  his  15  classes  in  the  following  manner  : — 

Acotyledones.  . 
Monocotyledones. 

Ci.^ 

Dicotyledones. 

Apetala;. 

Monopetalce. 

PolypetalJE. 

C  Stamina  hypogyna. <  perigyna. 
I  epigyna. C  Stamina  epigyna. 
<  perigyna. I  hypogyna 
(  Corolla  hypogyna. I   perigyna. 

f  Antheris 

J  connatis. 

j  Antheris 
(  distinctis. 

C  Stamina  epigyna. 
<  hypogyna. 
(  perigyna, 

Diclines  irregula 

TI. 
III. 
IV. 
V. 

VL VII. 
vin. IX. 

XI. 

XIL XIII. 
XIV. 
XV. 

Under  each  of  these  classes  he  arranged  his  Natural  OrciGTS  as  follcrvvs,  usually  deriv- 
ing their  name  from  some  genus,  which  he  regarded  as  a  good  illustration  of  their 

geueral  structure. 
Class  I. 

1.  Fungi,  29 
2.  Algae,  8 
3.  Hepaticas,  58 4.  Musci,  6i 
5.  Filices,  74 
6.  Naiades,  143 

Class  II. 
7.  Aroideffi,  127 
8.  Typhaj,  I-2() 5).  CyperoidcT,  117 

10.  Graminea;,  lOS 
Class  III. 

11.  Palmas,  134 
12.  Asparagi,  200 
1.3.  .Tunci,  191 
14.  Lilin,  200 
L").  Bromeliai,  147 
16.  Asphodel! ,  200 
17.  Narcissi,  155 
18.  Irides,  159 

Class  IV. 
19.  Musse,  163 
20.  Cann?e,  165 
21.  Orcbides,  173 
^2.  Hydrocharides,  141 

Class  V. 
23.  Aristolochiae,  792 

Class  VI. 
24.  ElfRagni.  257 
25.  Tlivmelea?.  530 
2f;.  Proteac,  532 
27.  Lauri,  ,535 
28.  Polygonere,  502 
29.  Atriplices,  512 

Class  VII. 
30.  Amaranthi,  510 
31.  Plantagines,  642 
32.  Nyctagines,  506 
33.  Plumbagines,  640 

Class  VIII. 
34.  Lysimachia;,  644 35.  Pediculares,  681 
36.  Acanthi,  678 
37.  .lasraineaj,  650 
38.  Vitices,  663 
39.  Labiatffi,  659 
40.  Scrophularise,  681 41.  Solanere,  618 
42.  Boraginea?,  655 
43.  Convolvuli,  630 
44.  Poleraonia,  6.35 
45.  Bignoniaj,  675 
46.  Gentianeas,  612 
47.  Apocineje,  .599 
48.  Sapotse,  .590 

Class  IX. 
49.  Guaiacanse,  595 
50.  ]{hododendra,  453 
51.  Ericae,  4.53 
52.  Canipanulaceae,  689 

Class  X. 
53.  Cichoraceaj,  702 
54.  Cinarocephala?,  702 
55.  Corymbiferae,  702 

Class  XL 
.56.  Dipsacen9,6.99 
57.  Rubiace.'c,  761 58.  Caprifolia,  766 

Class  XTI. 
59.  Arahse,  780 
60.  Umbenifera3,  773 

Class  XIII. 
61.  Ranunculacere,  425 
62.  Papaveracese,  4,30 63.  Cruciferae.  351 
64.  Carparides,  357 
65.  Sapindi,  382 66.  Acera,  387 
67.  Malpighiae,  388 
68.  IIyi)erica,  405 
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69.  Guttiferjc,  400 
70.  Aurantia,  457 
71.  Meliae,  46:^ 
72.  Vites,  439 
73.  Geiania,  493 
74.  Malvaceae,  3G8 
75.  Magnolioe,  417 
76.  Anonae,  420 
77.  Menisperma,  307 

78.  Berberides,  437 
79.  Tiliaceae, 371 
80.  Cisti,  349 
81.  Rutacecx,  4()9 
82.  Caryophyllea;,  496 

Class  XIV. 
83.  Sempervivaj,  344 
84.  Saxifragie,  567 

85.  Cacti,  746 
86.  Portulacea?,  500 
87.  Ficoideai,  525 
88.  Onagrce,  724 
89.  Myrti,  734 
90.  Melastomae,  731 
91.  Salicariaj,  574 
92.  Rosaceaj,  563 
93.  Leguniinosse,  544 

94.  Terebintaceac,  465 
95.  Khamiii,  581 

Class  XV. 
96.  Eiiplioi-bioa,  274 
97.  Ciicurl)itacea;,  311 98.  Urtica;,  258 
.99.  Amentacecc,  248 

100.  Coniferix;,  226 

IBIO.  Brown,  Robert. — (Prodromus  Florm  Novcb  Hollandice,  cdr.) 
Ill  this  work  the  system  of  Jussieu  is  principally  followed,  but  the  Classes  are  omitted, 

and  the  sequence  of  the  Orders  is  changed.  The  author  states  that  he  regards  most  of 
the  Orders  of  Jussieu  as  being  truly  natural,  but  his  classes,  as  the  latter  candidly 
admits,  often  artificial,  and  apparently  founded  upon  doubtful  principles.  It  was  the 
intention  of  Dr.  Brown  to  publish  a  second  volume  of  his  work,  and  then  to  explain 
his  views  upon  this  and  other  subjects  ;  but  that  intention  has  not  yet  been  carried  into 
execution.  It  is  here  that  we  find  the  importance  of  the  aestivation  of  the  flower 
pointed  out,  and  applied  to  the  characters  of  Natural  Orders.  Those  characters  have 
been  a  model  for  succeeding  writers. 

1813.  De  Candolle,  A.  P. — (Thporie  Mimentaire  de  la  Botanique,  ou  Exposition  des 
Principes  de  la  Classification  Naturelle  et  de  VArt  de  decrire  et  d'ttudier  les  Vegetaux). 
In  this  work  is  to  be  found  the  explanation  of  the  principles  which  guided  its  clear- 

mindeu  author  to  the  construction  of  a  method  of  arrangement  which  has  now  almost 
superseded  all  others,  partly  because  of  its  easiness  and  siniphcity,  and  most  especially 
because  it  is  that  which  has  been  followed  in  the  author's  Prodromus,  or  celebrated 
description  of  species.  He  himself  explains  the  course  he  has  taken,  to  the  following 
effect : — "  I  place  Dicotyledons  first,  because  they  have  the  greatest  numbers  of  distinct 
and  separate  organs.  Then,  as  I  find  families  where  some  of  these  organs  become  con- 

solidated, and  consequently  seem  to  disappear,  I  refer  them  to  a  lower  rank.  This 
principle  gives  me  the  following  series : — 

1.  Dicotyledons;  polypetalous  and  hypogynous. 
2.  ;  and  perigynous. 
3.  ;  monopetalous  and  perigynous. 
4.  ;  and  hypogynous. 
6.  ;  apetalous,  or  with  a  single  perianth. 
6.  Monocotyledons;  phasnoganious. 
7.  ;  cryptogamous. 
8.  Acotyledons  ;  leafy  and  sexual. 
9.  ;  leafless  and  without  any  known  sexes. 

I  have  adopted  this  series  partly  because  I  think  it  that  which  is  least  removed  from  a 
natural  sequence,  and  partly  because  it  is  convenient  and  easy  for  study.  But  let  no 
one  imagine  that  I  attach  the  least  importance  to  it.  The  true  science  of  general 
Natural  History  consists  in  the  study  of  the  symmetry  peculiar  to  each  family,  and  of  the 
relation  which  these  families  bear  to  each  other.  All  the  rest  is  merely  a  scaffolding, 
better  or  worse  suited  to  accomplish  that  end." — p.        first  edition. 

At  this  time  De  Candolle  made  no  attempt  to  combine  the  Natural  Orders  in  Alli- 
ances ;  but  at  a  later  period  (1819),  in  a  second  edition  of  the  Theorie,  he  proposed  a 

few  such  groups,  under  the  name  of  Cohorts,  as  will  be  seen  by  the  following  hst  of  his 
Orders,  taken  from  the  edition  of  1819.  In  that  of  1844,  pubhshed  by  his  son  after  his 
death,  these  Cohorts  are  all  broken  up,  and  considerable  alterations  are  made  in  the 
sequence  of  the  Natural  Orders.  I,  however,  prefer  publishing  his  plan  of  forming  Alli- 

ances, rather  than  his  last  list,  even  although  that  does  give  his  latest  views  of  affinity. 
I.  Vascular  or  Cotyle- 

DONOus  Plants  ;  that 
is  to  say ,  furnished  with 
cellular  tissue  and  ves- 

sels, and  whose  embryo 
is  provided  with  one  or 
more  cotyledons. 

1.  Exogens  or  Dicotyle- dons :  that  is  to  say, 
where  the  vessels  are 
arranged  in  concentric 
layers,  of  which  the 
youngest  are  the  outer- most, and  where  the 
embryo  has  opposite  or 
verticillate  cotyledons. 

A.  Perianth  double  ;  that 
is,  w^here  the  calyx  and corolla  are  distinct. 
Thalamiflor^. 

Petals  distinct,  inserted 
on  the  receptacle. 

Cohort  I.  Carpels  nu- 
merous, or  stamens  op- 

posite the  petals. 
1.  RanunculaceEe,  425 
2.  Dilleniacese,  423 
3.  Magnoliacese,  417 
4.  Anonaceae,  420 
5.  Menispermese,  307 

6.  Berberidese,  437 
7.  Podophylleee,  430 
8.  NymphBeacese,  409 

Cohort  II.  Carpels  soli- tary or  consolidated, 
placentae  parietal. 

9.  Papaveraceae,  4,30 10.  Fmnariaceae,  435 
11.  Cruciferae,  351 
12.  Capparideae,  357 
13.  Flacourtianeae,  327 
14.  Passifloreae,  332 
15.  Violaceae,  338 
16.  Polygaleae,  375 
17.  Resedaceae,  356 

18.  Droseraceae,  433 
19.  Frankeniacese,  340 
20.  Cistineae,  349 

Cohort  III.  Ovary  soli- 
tary, placenta  central. 

21.  Caryophylleae,  496 22.  Linec^,  485 
23.  Malvaceae,  368 
24.  Chlenaceae,  486 
25.  Byttneriaceae,  363 26.  Sterculiaceas,  360 
27.  Tiliaceae,  371 
28.  Elaeocarpeae,  371 
29.  Sapindaceae,  382 
30.  Ilippocastaneae,  382 
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.'U.  Aceracere,  387 
.'52.  Malpighiacese,  .388 3.3.  HippocraticeiE,  584 
'M.  Hypeiicineie,  405 .35.  Guttiferse,  400 
36.  MarcgraviacezB,  403 
.37.  Sarmentaceae,  439 
38.  Geranieie,  493 
39.  Cedreleie,  461 
40.  Meliaceae,  463 
41.  Hesperideae,  4.57 
42.  Camellieae,  3.96 
43.  Olacinese,  443 
44.  Rutacese,  469 

Cohort  IV.  Fruit  gyno- basic. 
45.  Simaroubeie,  476 
46.  Ochnacese,  474 

Calyciflor^. 
Petals  free  or  more  or  less 

united,  always  perigy- nous  or  inserted  on  the 
calyx. 

47.  Frangulacese,  581 
48.  Samydeae,  330 
49.  Zanthoxylese,  472 
50.  Juglandese,  292 
51.  Terebinthacese,  465 
62.  Leguminosse,  544 
53.  Rosaceae,  563 
54.  Salicariae,  574 
55.  Taniariscineae,  341 
56.  Melastomeae,  731 
57.  Myrtinese,  734 
58.  Combretaceae,  717 
59.  Cucurbitaceae,  311 
60.  Loaseae,  744 
61.  Onagrarieae,  724 
62.  Ficoideaj,  625 
6.3.  Paronycliieae,  .510 
64.  Portulaceae,  500 
65.  Nopaleae,  746 
66.  Grossulaceae,  750 
67.  Crassulaceae,  344 

68.  Saxifrageae,  567 
69.  Cunoniaceae,  571 
70.  UmbeUiferae,773 
71.  Araliaceae,  780 
72.  Caprifolieae,  766 
73.  Lorantheae,  789 
74.  Rubiaceae,  761 
75.  Opercular ieae,  761 
76.  Valerianeae,  697 
77.  Dipsaceae,  699 
78.  Calycereae,  701 
79.  Compositae,  702 
80.  Campanulaceae,  689 
81.  Lobehaceae,  692 
82.  Gesnerieae,  671 
83.  Vacciniete,  757 
84.  Ericineae,  453 

COROLLrFLOR«. 
Petals  united  into  an  hy- 
pogynous  corolla,  or  not attached  to  the  calyx. 

85.  Myrsineae,  647 
86.  Sapoteae,  590 
87.  Ternstromieas,  396 
88.  Ebenaceas,  595 
89.  01eine8e,616 
90.  Jasmineae,  650 
91.  Strychneae,  602 
92.  Apocyneae,  599 
93.  Gentianese,  612 
94.  Bignoniaceae ,  675 
95.  Sesamese,  669 
96.  Polemonideae,  635 
97.  Convolvulaceae,  630 
98.  Boraginese,  655 
99.  Solaneae,  618 

100.  Antirrhineae,  681 
101.  Rhinanthaceae,  681 
102.  Labiatae,  659 
103.  Myoporineae,  665 
104.  Pyrenaceae,  663 
105.  Acanthaceae,  678 
106.  Lentibularieae,  686 
107.  Primulaceae,  644 
108.  Globularieae,  666 

B.  MONOCHLAMYDE^. 
Perianth  simple,  or  whose 

calyx  and  corolla  form 
only  one  envelope. 

109.  Plumbagineae,  640 
110.  Plantagineai,  642 
111.  Nyctagineae,  506 
112.  Amaranthaceas,  510 
113.  Chenopodeae,  512 
114.  Begoniaceae,  318 
115.  Polygoneae,  502 
116.  Laurineie,  535 
117.  Myristiceae,  301 
118.  Proteaceae,  532 
119.  Thymeleae,  5.30 120.  Santalaceae,  787 
121.  Elaeagneae,  257 
122.  Aristolochiese,  792 
123.  ?  Euphorbiaceae,  274 124.  Monimiete,  298 
125.  Urticeae,  260 
126.  Piperitae,  515 
127.  Amentaceae,  254 
128.  Coniferae,  226. 

2.  Endogens  or  Mono- 
cotyledons ;  that  is  to 

say,  plants  whose  ves- sels are  arranged  in 
bundles,  the  youngest 
being  in  the  middle  of the  trunk,  and  whose 
embryo  is  furnished 
with  solitary  or  alter- nate cotyledons. 
A.  Phanerogams. 

Fructification  visible,  re- 

gular. 
129.  Cvcadeae,  223 
130.  Hydrocharideae,  141 131.  Alismaceae,  209 
132.  Orchideae,  173 
133.  Drymyrhizeae ,  165 134.  Musaceae,  163 

135.  Irideae,  1,59 
136.  Haemodoraceae,  151 
137.  Amaryllideae,  155 
138.  Hemerocallideae,200 
139.  ?  Dioscoreae,  214 140.  Smilaceae.  215 
141.  Liliaceae.  200 
142.  Colchicaceae,  198 
143.  Junceae,  191 
144.  Commelineae,  188 145.  Palmae,  133 
146.  Pandaneae,  130 
147.  Typhaceae,  126 148.  Aroideae,  127 
149.  Cyperaceae,  117 150.  Gramineae,  106 

B.  Cryptogaius.  Fructi- 
fication hidden,  un- known or  irregular. 

151.  Naiades,  143 
I. 52.  Equisetaceae,  61 
153.  Marsileaceae,  71 
154.  Lycopodineae,  69 155.  Filices,  78 

II.  Celu'lar  or  Acoty- LEDONOus  Plants ; 
that  is  to  say,  composed of  cellular  tissue  only, 
not  furnished  with  ves- sels, and  whose  embryo 
is  without  cotyledons. 

A.  Foliages,  having 
leaf-like  expansions, 
and  known  sexes. 

156.  Musci,  64 
157.  Hepaticae,  58 
B.  Aphyll^,  not  having 
leaf-like  expansions, 
and  no  known  sexes. 

158.  Lichenes,  45 
159.  Hypoxyla,  29 160.  Fungi,  29 161.  Algae,  8 

1825.    Agardh,  Carl  von. — (Classes  Plantarum). 
This  is  a  duodecimo  pamphlet  of  22  pages,  with  a  coloured  map,  and  is  a  recapitulation 

of  the  views  of  classification  promulgated  by  its  author  between  1821  and  1826,  in  his 
Aphorismi  Botanici.  The  object  is  to  group  Natural  Orders  in  Classes,  that  is  to  say, 
in  divisions  subordinate  to  the  pi-imary  ramifications  of  a  system,  and  equivalent  to  my 
Alliances.  "Classes,"  says  Bishop  Agardh,  "  should  be  formed  by  the  same  rules  and 
on  the  same  principles  as  Genera  and  Orders  ;  and  therefore  not  by  the  breaking  up  of 
higher  groups,  but  by  the  gathering  together  of  lower  groups.  Yet,  up  to  this  time,  all 
the  so-called  natural  classes  of  plants  have  been  formed  upon  an  opposite  principle,  with 
the  exception  of  the  arrangement  of  Batsch.  We  must  distinguish,  with  Linnaeus, 
between  the  character  of  a  plant  and  its  affinity.  The  former  is  derived  from  the  latter, 
and  not  vice  versa.  Plants  will  sometimes  agree  in  vei^y  few  characters,  which  never- 

theless are  bound  together  by  the  strongest  possible  affinity.  For  instance,  Ceratonia  is 
very  different  from  Leguminous  plants,  and  Fraxmus  from  Jasmines  ;  yet  they  are 
nearly  allied." 

Agardh's  primary  divisions  are  nine  ;  namely, 1.  Acotyledons. 
2.  Pseudocotyledons. 
3.  Cryptocotyledons. 
4.  Phanerocotyledons  ;  incomplete. 
5.  ;  complete,  hypogynous,  monopetalous. 
6.  ;   ,  polypetalous. 
7.   ;  ,  discigynous,  monopetalous. 
8-  ;  ,  ,  polypetalous. 
9-  ;  ,  perigynous. 

But  he  adds,  that  the  perigynous  and  discigynous  structures  run  together,  and  that  no 
fixed  difference  can  be  found  between  the  monopetalous  and  polypetalous  conditions. 

The  Classes  or  Alliances  which  are  formed  within  these  primary  groups  are  contrived 
without  sufficient  regard  to  the  definitions  which  precede  them,  and  by  which  alone 
they  are  to  be  recognised.    In  fact,  the  principle  of  disregarding  characters  and  trusting 
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merely  to  (presumed)  affinity,  is  carried  to  such  a  length  as  to  diminish  the  value  of  the 
groups  ;  and  hence,  no  doubt,  Agardh's  method  has  never  been  adopted,  notwithstand- 

ing its  merits  in  some  respects. 
He  describes,  in  the  following  words,  what  he  conceives  to  be  the  fundamental  prin- 

ciples of  natural  classification  : — 
"  Forma  normalis  in  omnibus  plantis  non  seque  perspicua,  sed  ssepissime  in  quacum- 

que  sectione  sensim  magis  magisque  prominet  et  explicatur,  ita  ut  in  quibusdam  plantis 
perfectissiraa  appareat,  et  in  aliis  vix  perspicienda. 

Forma  normalis  constantior  cernitur  in  fructificatione,  h.  e.  in  flore  et  fructu,  quam 
in  habitu,  tam  quia  in  vmum  tantum  finem  ilia  expUcatur,  cum  organa  vegetationis 
indirecte  etiam  florem  et  fructum  praeparare  debent,  quam  etiam  quia  partes  vegeta- 

tionis individuum  tantum  servant,  fructus  vero  formam  normalem  perennem  tueri  debet. 
"  Sequitur  tamen  ssepissime  habitus  fructificationem,  ita  ut  plantse  quae  flore  et  fructu 

non  difi'erant,  habitu  etiam  quodam  generali  conveniant.  Non  autem  semper  nec  neces- sario. 
"  Hinc  systema  in  fructificatione  nititur. 
"  Ceterum  observandum,  quod  fructus  jamdudum  plan  tam  quam  vis  non  explicitam 

continet,  et  quod  planta  antequam  flos  et  fructus  eam  coronet,  non  perfecta  est. 
"  In  sectione  vero  ilia,  quam  speciem  vocamus,  non  fructus  solus  characteres  prrebet, 

quia  in  omnibus  notis,  praeter  quod  e  causis  accidentalibus  pendeat,  convenire  debent 
individua  ejusdem  speciei. 

"Affinitas  plantarum  componitur  secundum  nostram  sententiam  tam  e  multitudine 
characterum  quorumcumque  in  quibus  conveniunt,  quam  ex  eorum  prsestantia  et 
prominentia. 

"  Sic  sufficit  vel  levis  nota  in  flore  et  fructu,  si  multis  notis  habitualibus  conveniunt 
plantae  ;  et  quo  pauciores  notae  praestantiorum  partium  communes  sunt,  eo  pluribus 
convenire  debent  in  partibus  minoris  momenti.  Sic  etiam  quo  magis  prominet  character 
quidam,  eo  minus  dilaceranda  sectio,  etiam  si  pluribus  aliis  notis  differunt  plantae  sub  ea 
inclusae." 

1826.    Perleb,  C.  J. — (Lehrbuch  der  Naturgeschiclde  der  Pflanzenreichs.) 
See  this  author's  Claris,  1838.  p.  xlix. 

The  following  is  the  system  of  this  author,  who  does  not  appear  to  have  given  any 
account  of  its  principles.  His  Orders  are  equivalent  to  Alliances.  His  Staminacia 
begins  with  Conifers  and  ends  with  Lemnads,  and  is  the  only  part  concerning  which  I 
find  any  details  : — 

1.  Julitegmia. — Flowering  scales,  placed  on  a  catkin. 
2.  Fructitegmia. — Floral  envelope  one,  epigynous. 
3.  Thalamitegmia. — Floral  envelope  one,  hypogynous. 
4.  Thalamitubia. — Tube  of  a  monopetalous  corolla  hypogynous. 
5.  Fructitubia. — Tube  of  a  monopetalous  corolla  epigynous. 
6.  Fructungulia. — Claws  of  a  polypetalous  corolla  epigynous. 
7.  Calicungulia. — Claws  of  a  polypetalous  corolla  perigynous. 
8.  Thalamunguha. — Claws  of  a  polypetalous  corolla  hypogynous 
9.  Thalamifloria. — Corolla  hypogynous. 

10.  Fructifloria. — Corolla  epigynous. 
11.  Calicifloria. — Corolla  perigynous. 
12.  Fructaulia. — Floral  envelope  one,  epigynous. 
13.  Thalamaulia. — Floral  envelope  one,  hypogynous. 

1827.    DuMORTiER,  B.  C. — {Florula  Belgica.) 

Characters  of  the  Orders. 

C 
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1830.  Bartling,  Fr.  Th. — (Ordines  Naturales  Plantarum,  eorumque  Characteres  et 
Affinitates,  adjectd  generum  enumeratione). 

In  this  work  the  Vegetable  Kingdom  is  divided  into  8  principal  divisions,  and  60  sub- 
divisions or  Alliances,  called  by  the  author  Classes.  The  latter  are  furnished  with 

detailed  characters  drawn  up  in  the  same  manner  as  those  of  the  Orders,  and  to  the 
whole  is  prefixed  an  abridgment  of  the  plan  of  classification.  The  synonyms  of  the 
Alliances  are  slightly  given  ;  but  it  is  remarkable  that  they  do  not  contain  any  allusion 
to  the  anterior  works  of  Perleb  and  Agardh.  As  this  work  is  the  first  in  which  consi- 

derable details  are  introduced  into  the  characters  of  AlUances,  it  seems  worth  stating, 
at  length,  its  nature,  which  is  as  follows  : — 

I  lllfill  iltilf  i  mill 
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Class  I,  Fungi. 

Coniomycetes,  29 
Gasteromycetes,  29 
Pyrenomycetes,  29 
IJymenoniycetes,  29 
Class  II.  LlCHENES. 

Coniothalami,  45 
Hymenothalami,  45 
Pyrenothalami,  45 

Class  III.  Alg.-e. 
Nostochinae,  18 
Confervacese,  14 
Floride^,  23 
Fucaceae,  20 

Class  IV.  Mijsci. 
Hepaticae,  58 
Bryacese,  64 
Class  V.  Rhizocarp^' 
Salviniacsffi,  71 
Marsileaceae,  71 
Isoeteae,  71 

Class  VI.  FiLicES. 
Polyijodiacese,  78 
OsmundacefB,  78 
Ophioglosseae,  77 

Class  VIL  Lycopodi- 

Lycopodiaceae,  69 
Class  VIII.  GoNioPTE- RIDES. 
Characeae,  26 
Equisetacese,  61 
Class  IX.  GLUMACE.E. 
Gramineae,  106 
Cyperacese,  117 
Class  X.  JuNClNiE. 

Restiaeese,  121 
Juncacese,  191 
Xyrideee,  187 
Commelinacese,  188 

Class  XI.  Ensat^e. 
Burmanniaceae,  171 
Hypoxideae,  150 
Haemodoraceae,  151 
Irideae,  159 
Amaiyilideae,  155 
Bromeliaceae,  147 
Class  XII.  LiLIACE/E. 
Asphodeleae,  200 
Colchicaceae,  198 
Smilaceae,  215 
Dioscoieae,  214 
Class  XIII.  ORCHIDEiE. 
Orchideae,  173 
Class  XIV.  SciTAMr- NE.^;. 
Amomeae,  165 
Cannaceae,  168 
Musaceae,  163 
Class  XV.  Palm^. 

Palmae,  133 
Class  XVI.  Aroide.e. 
CaUaceae,  193 

NATURAL  SYSTEMS. 
XXXIX 

Orontiaceae,  193 
Typhaceae,  126 
Class  XVII.  Hklori^. 
Najadeae,  143 Podosteraeae,  482 
Alismaceae,  209 
Butomeae,  208 

Class  XVIII.  Hydro- CHARIDE/E. 
Hydrocharideae,  141 
Class  XIX.  Aristolo- CHIE^. 
Balanophoreae,  89 
Cytineae,  91 Asarineae,  792 
Tacceae,  149 
Class  XX.  PiPERiN^. 
Saurureae,  521 
Piperaceae,  515 Chlorantheae,  519 

Class  XXI.  Hydropel- TIDE^. 
Cabombeae,  412 
Nymphteaceae,  409 Nelumboneae,  414 
Class  XXII.  Conifers. 
Cycadeae,  223 Abietinae,  226 
Cupressinae,  226 
Taxinae,  230 

Class  XXIII.  Amenta- CE^. 
Casuarineae,  249 
Myriceae,  256 
Betulaceae,  251 
Cupuliferae.  290 Ulmaceae,  580 
Class  XXIV.  Urticin.e, 
Monimieae,  298 
Artocarpeae,  269 
Urticeae,  260 

Class  XXV.  Fagopy- RIN^. 
Polygone8e,502 
Nyctagineae,  506 
Class  XXVI.  Protei- 

Laurineae,  535 
Santalaceee,  787 
Elseagneae,  257 
Thymelaeae,  530 
Proteacese,  532 

Class  XXVII.  Salici- 

Salicinae,  254 

Class  XXVIII.  Aggre- 

Plantagineae,  642 
Plumbagineae,  640 
Globularieae,  666 
Dipsaceae,  699 
Valerianeae,  697 

Class  XXIX.  Composi- te. 
Calycereae,  701 
Synanthereae,  702 

Class  XXX.  Campanu- LINiE. 
Goodenovieje,  694 
Stylideae,  696 
Lobeliaceae,  692 
Campanulaceae,  689 
Class  XXXI.  Ericinee. 
Vdccinieae,  757 
Ericeae,  453 
Epacrideae,  448 

Class  XXXII.  Styba- ciN.?:. 
Styraceae,  592 Ebenaceae,  595 
iSapoteae,  590 

Class  XXXIII.  Myr- SINEffi. 
Ardisiaceae,  647 
Primulaceae,  644 

Class  XXXIV.  Labia- TIFLORE. 
Lentibulariae,  686 
Scrophularinae,  681 Orobancheae,  609 Gesnerieae,  671 
Sesameae,  669 
Myoporinae,  665 Selagineae,666 
Verbenaceae,663 
Labiatae,  659 
Acantliaceae,  678 
Bignoniaceae,  675 

Class  XXXV.  TuBi- FLORjE. 
Polemoniaceae,  635 
Hydroleaceae,  638 Convolvulaceae,  630 
Cuscuteae,  633 
Solanaceae,  618 
Hydrophyllese,  638 Borragineae,  655 

Con- 

Class  XXXVI. 
TORT^. 

Gentianeae,  612 
Asclepiadeae,  623 
Apocyneae,  599 
Loganieae,  602 
Class  XXXVII.  RuBXA. CIN^. 

Lygodysodeaceae,  761 Rubiaceae,  761 
Caprifoliaceae,  766 Viburneae,  766 

Class  XXXVIII.  LiGus- TRIN^. 
Jasmineae,  650 
Oleineae,  616 

Class  XXXIX. RANTHE^. 
Lorantheae,  789 

Lo- 
Class  XL.  Umbelli- FLOR^. 
Urabelliferae,  773 
Araliaceae,  780 
llederaceae,  780 
Hamamelideae,  784 

Class  XLI.  CoccuLiNE, 
Berberideae,  437 
Menisperraeae,  307 
2 

Trise- 

Class  XLII. PALE. 

Myristiceae,  301 Anonaceie,  420 

Class  XLIII.  Polycar- PICM. 

Magnoliaceae,  417 Dilleniaceae,  423 
Peeoniaceae,  425 
Ranunculaceae,  425 

Rh(e Class  XLIV. DEJE. 
Tremandreae,  374 
Polygaleae,  375 Resedaceae,  356 
Fumariaceae,  435 
Papaveraceae,  430 Cruciferae,  351 
Capparideae,  357 

Class  XLV.  Peponi- FERE. 

Samydeae,  330 Honialineae,  742 
Passifloreae,  332 Turneraceae,  347 
Loaseae,  744 
Cucurbitaceae,  311 
Grossularieae,  750 
Nopaleae,  746 

Class  XLVI.  CisTiFLo- R^. 

Flacourtianeae,  327 
Marcgravleae,  403 Bixineae,  327 
Cistineai,  349 
Violaiieae,  338 
Droseraceae,  433 
Tamariscineae,  341 

Class  XLVIT.  GuTTi- FER^. 
Sauvagesieae,  343 
Frankeniaceae,  340 
Hypericineae,  405 Garcinieae,  400 

Class  XLVIII.  Caryo- PHYLLINE. 

Chenopodieae,  512 Amaranthaceae,  510 
Phytolaccese,  509 Sclerantheaj,  528 
Paronychiete,  499 Poitulaceae,  500 Alsineae,  496 
Sileneae,  496 

Class  XLIX.  Succu- LENTiE. 
Ficoideae,  525 
Crassulaceae,  344 Saxifragaceae,  567 
Cunoniaceae,  571 

Class  L.  Calyciflor/h. 
Halorageae,  722 
Lytharieae,  574 
Oiiagrariae,  724 Hhizophoreae,  726 
Vochysieae,  379 Combretaceae,  717 

Class    LI.  Calycan- 
THINiK. 

Granatese,  734 
Calycantheae,  540 
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Class  LII.  MYRTINiE. 

Memecyleae,  731 
Melastomacese,  731 
Myrtacese,  734 
Class  LIII.  Lampro- PHYLL^. 
Camelliaceae,  396 
Ternstroemiaceae,  396 
Chlenaceae,  486 

Class  LIV.  CoLUMNi- FER^. 
Tiliaceae,  371 
Sterculiaceoe,  360 
Buttneriaceae,  363 
Hermanniaceae,  363 
Dombeyaceae,  363 
Malvaceae,  368 

NATURAL 

Class  LV.  Gruinales. 
Geraniacese,  493 Linese,  485 
Oxalideae,  488 
Class  LVI.  Ampelide^. 
Sarmentacese,  439 
Leeaceae,  439 
Meliaceae,  463 
Cedreleae,  461 

Class  LVII.  Malpig- HIN^. 
Malpighiaceae,  388 Acerineae,  387 
Coriarieae,  475 
Erythroxyleae,  391 
Sapindacese,  382 
Hippocastaneae,  382 

.  SYSTEMS. 
?  Rhizoboleae,  398 
Tropaeoleae,  366 
Class  LVIII.  Tricocc^. 
Stackhouseae,  589 
Euphorbiaceae,  274 
Empetreae,  285 Bruniaceae,  785 
Rhamneae,  581 
Aquifoliaceae,  597 
Pittosporeae,  441 iCelastrineae,  586 
?  Hippocrateaceae,  584 
?  Staphyleaceae,  381 
Class    LIX.       TeRE  BIN- THIN^. 
Ochnaceae,  474 
Simanibeffi,  476 
Zanthoxyleae,  472 

[Bartling* 
Diosmeae,  469 
Rutaceae,  469 

Zygophylleae,  478 Aurantiaceae,  457 
Aniyridese,  459 
Connaraceae,468 Cassuviese,  465 
?  Juglandeae,  292 
Class  LX.  CAliOPHYT^. 
Pomaceas,  559 
Rosaceae,  563 
Dryadeae,  563 Spiraeaceae,  563 
Amygdalese,  557 
Chrysobalaneae,  542 
Papilionaceae,  544 Swartzieae,  544 
Caesalpineae,  544 Mimoseae,  644 

1830.    LiNDLEY,  John. — (An  Introduction  to  the  Natural  System  of  Botany,  <&c.) 
This  was  a  slight  modification  of  De  Candolle's  plan,  with  the  apetalous  and  polype- 

talous  plants  thrown  together,  and  consequently  with  a  different  sequence  of  the  Natural 
Orders.    No  attempt  was  made  at  forming  the  minor  groups,  now  called  Alliances. 

Class  I.    Vasoulares,  or  Flowering  Plants. 
Sub-class  1.  Excgens  or  Dicotyledons. 

Tribe  1.  Angiospermae. 
§  1.  Polypetalous,  apetalous,  and  achlamydeous  plants. 
§  2.  Monopetalous  plants. 

Tribe  2.  Gymnospermae. 
Sub-class  2,  Endogens  or  Monocotyledons. Tribe  1.  Petaloideae. 

Tribe  2.  Glumaceae. 
Class  II.  Cellulares,  or  flowerless  plants. 

Tribe  1.  Filicoideae  ;  or  Fern-like  plants. 
Tribe  2.  Muscoideae  ;  or  Moss-like  plants. 
Tribe  3.  Aphyllae  ;  or  Leafless  plants. 

1832.  Hess.  J. — (UehersicJit  der  Phanerogamischen  naturlichen  pflanzenfcmilien  mit 
einer  Tcurzen  charakteristik  derselben). 

This  is  essentially  an  imitation  of  the  method  of  De  CandoUe,  with  some  changes  in 
the  sequence  of  Orders.  No  attempt  is  made  at  forming  groups  higher  than  Natural 
Orders,  and  it  cannot  be  said  that  the  work  has  contributed  to  the  progress  of 
Natural  classification.  The  great  object  of  the  author  seems  to  have  been  to  form  a 
good  series. 

1832.  ScHULTZ,  Carl  Heinrich. — {Naturliches  System  des  Pfianzenreichs  nach  seiner inner  en  organization). 
In  some  respects  this  is  like  the  system  of  De  Candolle.  The  author  first  breaks  up 

the  Vegetable  Kingdom  into  Homorgana,  which  have  an  exclusively  cellular  construc- 
tion, and  Heterorgana,  which  are  formed  with  spiral  vessels,  and  laticiferous  vessels  in 

addition.  These  are  evidently  the  Cellular  and  Vascular  plants  of  De  Candolle.  His 
Heterorgana  he  divides  into  Synorgana  and  Dicliorgana,  the  first  having  all  the  forms 
of  tissue  dispersed  through  a  common  cellular  mass,  the  latter  having  them  separated  ui 
the  form  of  bark  and  wood  ;  Synorgana  are  therefore  Endogens,  and  Dichorgana  Exogens. 
The  principal  peculiarity  consists  in  laticiferous  vessels  or  cinenchyma  being  made  a 
mark  of  classification,  a  certain  number  of  flowering  plants  being  thus  combined 
with  flowerless,  under  the  name  of  Homorgana  florifera  ;  viz.,  Charads,  Naiads,  Horn- 
worts,  Podostemads,  Seawi^acks,  Hydrocharids,  Lemnads,  &c.  Another  peculiar  feature 
is  the  formation  among  Synorgana,  or  Endogens,  of  a  Class  called  Synorgana  dichor- 
ganoidea,  which  is  regarded  as  intermediate  in  nature  between  Synorgana  and 
Dichorgana.  This  Class  is  divided  into  2  groups,  of  which  the  first  consists  of  Peppers, 
Saururads,  and  Chloranths,  the  second  of  Nyctagos,  Waterstars,  Hippurids,  Amai^anths, 
Cycads,  Waterlilies,  &c.    The  plan  of  this  classification  is  as  follows  : — 
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•     C  Class 1.  spoiifera 
2.  florifera 
1.  sporifera 

2.  florifera 

Dichorgana  (omnia  florifera) 

xli 
I.  Homorgana  rhizospora. 

II.  Homorgana  phyllospora. 
III.  Homorgana  caulospora. 
IV.  Homorgana  florifera. 
"V.  Synorgana  sporifera. VI.  Synorgana  gymnantha. 

VII.  Synorgana  coronantha. 
VIII.  Synorgana  palmacea. 
IX.  Synorgana  dichorganoidea. 
X.  Dichorgana  lepidantha. 
XI.  Dichorgana  perianthina. 

XII.  Dichorgana  antliodiata. 
XIII.  Dichorgana  siphonantha. 
XIV,  Dichorgana  petalantha  monocarpa. 
XV.  Dichorgana  petalantha  polycarpa. 

1 833.    LiNDLEY,  John . — {Nixus  Plantarum). 
This  was  an  attempt,  in  imitation  of  Agardh  and  BartUng,  to  reduce  the  Natural 

Orders  into  groups  subordinate  to  the  higher  divisions.  Such  groups  were  called 
Nixus  (tendencies).  The  author  threw  aside  the  distinctions  between  perigynous  and 
hypogynous  insertion  as  uncertain  and  leading  to  bad  grouping ;  insisted  upon  the  value 
of  albumen  as  a  primary  character,  and  objected  to  the  general  principle  that  the  sec- 

tions of  plants  are  to  furnish  their  character,  and  not  a  character  the  section.  Finally, 
he  maintained  that  no  sections  are  capable  of  being  positively  defined,  except  such  as 
depend  upon  physiological  peculiarities ;  and  that  all  other  collections  of  species,  by 
whatever  name  they  are  known,  whose  distinguishing  marks  are  dependent  upon 
structure  alone,  merely  exhibit  tendencies  to  resemblance  in  certain  points,  for  which 
tendencies  definitions  are  impracticable. 

Keeping  these  principles  in  view,  the  following  was  the  arrangement : — 

Sexuales  .   .  . 
V.  ESEXUALES. (Vasculare

s  . Evasculares . 

Classes. 
ExOGENvE. 
EXOGEN^. 
ENDOGENiE. 

IV.  Rhizanthe^ 
till. 

Angiosperm^. 
Gymnosperm^. 

Class  I 
Sub -class  I 

Cohort  1.  Albuminos^ 
N.  1.  Ranales. 

Ranunculacese 
§  Sarracenniese 
Papaveraceae 
§  Fumariacese 
Nymphseacese 
§  Podophyllese 
§  Hydropeltideae 

EXOGEN.S:. 
POLYPETAL^. 

embryo  much  smaller  than  the  albumen. 
Nelumboneffl  §  Schizandreae  Escalloniese 
Cephalotese  Dilleniacese  Bruniaceae 

N.  2.  Anonales.  N.  3.  Umhellales. 
Myristicese  Umbelliferae 
Magnohacese  Araliaceae Wintereae 
Anonaceae N.  4.  Grossales. 

Grossulacese 

N.  5.  Piltosporales. Vites 
Pittosporeae 
Olacineae 
?  Dionaea 

Cohort  2.  GyNOBAsic^  ;  carpels  arranged  round  an  elevated  axis. 
N.  1.  Rutales. 

Ochnaceae 
Simarubaceae 
Rutaceas 
§  Diosmeae 

Cohort ; 
N.  1.  Onagrales. 

Onagraceae 
§  Circseaceae 
§  Halorageae Combretacese 
Alangieae 
Rhizophoreae 

N.  1.  Cruciales. 
Cruciferae 
Capparideae 

Zygophylleae Xanthoxyleae 
N.  2.  Geraniales. 

Hydrocereas 

Tropaeoleae Geraniaceas 
Oxalideae 
Balsamineae 

N.  3.  Coriales. 
Coriarieae 

N.  4.  Florkeales. 
Limnantheas 

Epigyn^  ;  ovary  inferior,  generally  with  an  epigynous  disk, 
Salicariae 

N.  2.  Myrtales 
Memecyleae 
Myrtaceae Melastomaceae 
Lecythideas 

Philadelpheae 
N.  3.  Cornales. 

Hamamelideae 
Corneae 
Lorantheae 

N.  4.  Cucurbitales. 
Cucurbitaceae 

Cohort  4.  Parietales  ;  placentae  parietal. 
Fiolales. N.  2 Violaceae 

Samydeae Moringeae 
Droseraceae 
Frankeniaceffi 

N.  3.  Passionales. 
Passifloreae 
Papayaceae Flacourtiaceae 
Malesherbiaceae 
Turneraceas 

Cacteae Homalineae 
N.  5.  Begoniales. 

Begoniaceae 

N.  4.  Bixales. 
Bixaceae 

Cohort  5.  Calycos.?b  ;  calyx  incompletely  whorled  ;  two  of  the  sepals  being  exterior. 
N.  1.  Giittales. 

Guttiferae 
Rhizoboleae 
Marcgraaviaceae 
Hypericineae 

N.  2.  Theales. 
Ternstrbmiaceae 

N.  3.  Acerales. 
Acerinese 
Sapindaceae 

•  Hippocastaneee 
j  Polygaleae 
I  Vochyaceae ■  N.  4.  Cistales. 
Lineae 

Chlaenaceae 
Cistineae 
Reaumurieae 

N.  5.  Berberalcs. 
Berberideae 
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N.  1.  Malvales, 
Sterculiaceae 
Malvaceae 
Elseocarpeae Tiliaceae 
Uipterocarpese 

N.  2.  Meliales. 
Meliaceae 

NATURAL  SYSTEMS. [Lindley's  Nixus 
Cohort  6.  Syncarp^e  ;  carpels  consolidated,  and  none  of  the  characters  of  the  other  Cohorts. 

§  Staphyleacese Malpighiacese 
§  Erythroxylese N.  5.  Silenales. Portulacese 
Silenese 
Alsinese 
Tamariscinese 
Illecebrese 

Cedrelese Humiriacefe 
Aurantiaceae 
Spondiaceae 

N.  3.  Rhamnales. 
Rhamneae 
Chailletiaceae 
Tremandreae 

Nitrariaceoe 
Burseracea3 

N.  4.  Euphorbiales. 
Euphorbiaceae Stackhouseae 
Fouquieraceae Celastrineae 
§  Hippocrateaceae 

Cohort  7.  Apocarp^  ;  carpels  distinct,  or  separable,  or  solitary,  and  none  of  the  preceding  characters. 
N.  1.  Resales . 

Rosaceae 
§  Pomaceae 
§  Sanguisorbeae 
§  Amygdaleae 
Leguminosae 

§  Swartzieae 
§  Csesalpinieae 
Connaraceae 
Chrysobalaneae 
Calycanthese 

N.  2.  Saxales. Baueraceas 
Cunoniaceae Saxifrageae 

N.  3.  Ficoidales. 
Picoidese 

N.  4.  Crassales. 
Crassulaceae 
Galacineae 

N.  5.  Balsamales. 
Amyrideae Anacardiaceas 

Sub-class  II.  INCOMPLETE. 
Cohort  1.  TuBiKER^  ;  calyx  tubular,  often  like  a  corolla,  without  the  characters  of  the  other  Cohorts. 

N.  1.  Santalales. 
Santalaceae 

N.  2.  Daphnales. 
Elaeagneae 

Thymeleae Hernandieae 
Aquilariaceae 

N.  3.  Proteales. 
Proteacese 

N.  4.  Laureates. 
Lauraceae 

Cassytheae 
N.  5.  Penceales. 

Penaeaceae 

Cohort  2.  CuRVEMBRY^  J  embryo  curved  round  albumen,  or  horseshoe-formed,  or  spiral ;  calyx  rarely tubular. 
N.  1.  Chenopodales. Amarantaceae 

Chenopodiaceae 
Phytolacceae 

,  N.  2.  Polygonales. 
Polygoneae N.  3.  Petivales. 
Petiveriaceae 

I       N.  4.  Scleraks. Sclerantheae 
Nyctagineae 

N.  5.  Cocculales. 
Menispermeae 

Cohort  3.  Rectembry^  :  calyx  very  imperfect ;  embryo  straight. 
N.  1.  Amentales. 

Cupuliferae Betulineae 
N.  2.  Urticales. 

Urticeae 

§  Ceratophylleae 
§  Artocarpeaa Stilagineae 
Empetreae 
Myricese 

Juglandeae 
N.  3.  Casuarales. 

Casuarineae 
N.  4.  Ulmales. 

Ulmaceae 

N.  5.  Datiscales Datisceae 
Lacistemeae 

N.  1.  Piperales. 
Chlorantheas 
Saurureae 
Piperaceae 

Cohort  4.  AcHLAMYDE^  ;  both  calyx  and  corolla  deficient. 
N.  2.  Salicinales. 

Salicineae 
Plataneae 
Balsamiferas 

N.  3.  Monimiales. 
Monimieae 
Atherospermeae 

N.  4.  Podosiemales. 
Podostemeae 

N.  5.  Callitrales. 
Callitrichineae 

Cohort  5.  CoLUMNiFER^  ;  stamens  monadelphous. 
N.  1.  Ncpenthales.  I         N.  2.  Aristolochiales. 

Nepentheae  |  Aristolochiae 

Sub-class  III.  MONOPETALE. 
Cohort  1.  PoLYCARPiE  ;  hypogynous  (rarely  epigynous)  with  a  polycarpous  ovary. 

N.  1.  Brexiales. 
Brexiaceae 

N.  2.  Ericales. 
Pyrolaceae Ericeae 
Vaccinieae 

Epacrideae 
N.  3.  Primulales. Primulaceas 

Myrsineae 
Sapoteae 

Ebenaceae 
§  Styraceae Ilicineae 

N.  4.  Nolanales. 
Nolanaceae 

N.  5.  Volmles. 
Cuscuteas 
Convolvulaceae 
Polemoniaceae 
Hydroleaceae 

Cohort  2.    Epigyn^  ;  epigynous,  with  a  2-  or  many-celled  ovary. 
N.  1.  Campanales. 

Lobeliaceae 
Campanulaceae ?  Behisieae 
Columelliaceae 

N.  2.  Goodeniales. 
Stylideae Goodenoviae 
Scaevoleae 

N.  3.  Cinchonales. 
Cinchonaceae 
Lygodysodiaceffi 

N.  4,  Capriales. 
Caprifoliaceas N.  5.  Stellales. 
Stellatae 

Cohort  3.  DicARP^E  ;  hypogynous,  regular-flowered,  with  a  dicarpous  ovary. 
N.  1.  Gentianales. 

Gentianeae 
Spigeliacese 
Apocyneae Asclepiadeae 

N.  2.  Oleales. 
Oleaceae 
Jasmineae 

N.  3.  Loganiales. 
Loganiaceae 

Potaliaceae 
N.  4.  Echiales. 

Boragineae Ehretiaceae 
§  Heliotropiceae 

Cordiaceae 
Hydrophyllese N.  5.  Solanales. 
Solaneae 
Cestrineae 
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Cohort  4.  Personate;  hy pogy nous,  irregular- flowered,  with  a  dicarpous  ovary. 
N.  1.  Labiales. 

Labiatje 
Verbenacese 
Myoporineae 
ye'lagiuese 

Stilbinese 
N.  2.  Bignoniales. 

Rignoniacese Pedalineae 
Cyrtandracese 

N.  3.  Scrophulales. 
Scrophulariacece Orobanchese 
Gesnereae 

N.  4.  Acanthales. 
Acanthacese 

N.  6.  Lentibales. 
Lentibulariaj 

N.  1.  Astcrales. 
Calycerere 
Conipositse 

Cohort  5.  Agoregat^  ;  ovary  1-celled. 
N,  2.  Dipsales. 

Dipsaceae Valerianeae 
N.  3.  Brunonialcs. 

Brunoniaceae 
N.  4.  Plantales. 

Plantaginese 

Globularinese 
N.  5.  Plumbales. 

Plumbagineae 

Class  II.  GYMNOSPERM^. t 
Cycadese Coniferse 
Taxinese 
Equisetacese 

N.  1.  Amomales. 
Scitaminese 
Marantaceae 
Musacese 

Class  III.  ENDOGEN^. 
Cohort  1.  Epigvn^  ;  stamens  distinct,  ovary  inferior. 

N.  2.  Narcissales.  Tacceae 
Hypoxideae  ^ Amarylhdeae  j^j^^^ Haemodoraceae 
Burmanniae 

N.  4.  Bromeliales. 
Bromeliaceae 

N.  5.  Hydrates. 
Ilydrocharideae 

Cohort  2.  Gynandr^  ;  anthers  united,  ovary  inferior. 
Orchideae 
Cypripedieae 
Apostasieae 

Cohort  3.  Hypogyn^  ;  flowers  on  a  plan  of 
N.  1.  Palmaks. 

Palmae 
N.  2.  Liliales. 

Pontedereae 

Melanthacese 
Gilliesieae 
Asphodeleae Liliaceae 

N.  3.  Commelales. 
Commelinaceae 

N.  4.  Alismales. 
Butomeae 

coloured,  ovary  superior. 
Alismaceae 

N.  5.  Juncales. .Tuncese 
Philydreae 

Cohort  4.  Imperfecta  ;  flowers  herbaceous,  or  imperfect,  or  none ;  or  finally  of  two  parts  and  coloured, 
with  a  superior  ovary. 

N.  1.  Pandales. 
Cyclantheae Pandaneae 

I        N.  2.  Arales. Aroidese '  Acoroideae 
I       N.  3.  Ti/phaks. 
i  Typhace  se 

N.  4.  Smilales. 
Dioscoreae 
Smilaceae 
Roxburghiaceae 

N.  5.  Fluviales, 
Fluviales 
Juncagineae Pistiaceae 

Cohort     GujMACEiE  ;  scale-like  bracts  in  place  of  a  perianth. 
Gramineae 
Cyperacese Desvauxieae 
Restiaceae 
§  Eriocauloneae 
XjTideae 

Class  IV.  RHIZANTHEiE. 
Rafflesiaceae 
Cytinese Balanophorese 
Cynomorieae 

Class  V.  ESEXUALES. 
N.  1.  Filicales. 

Polypodiaceae Gleicheniaceae 
§  Parkeriaceae 
Osmundaceae 

Ophioglosseae, 
N.  2.  Lycopodales. 

IjycopodiaceEe IVl  arsileaceae 
Salvinieae 

N.  3.  Muscales. Musci 
Andraeacese 
.Jungermanniaceae 
Hepaticae 

N.  4.  Charales. Characeae 
N.  5.  Ftmpales. Fungi 

Lichenes 
Algae 
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1834. HoRANiNOW,  Paul. — (Primce  linece  Systematis  Natures,  nexut  naturali 
evolutionique  progressivcB  per  nixus  reascendentes  superstructi.) 

Here  the  Vegetable  Kingdom  is  diAdded  into  4  Cii'cles,  viz. — 
Circle  1.  Sporophorse  (or  Acotyledons). 

2.  Pseudospermse  (containing  Gymnosperms  and  Rhizanths). 
3.  Coccophorae  (or  Monocotyledons). 
4.  Spermophorse  (or  Dicotyledons). 

Each  of  these  is  broken  up  into  classes.  Water-lilies,  Sarraceniads,  Peppers  and 
their  allies,  with  Nepenthes,  are  placed  in  the  third  circle  ;  while  Cistusrapes  and 
Taccads  stand  m  the  fourth.  The  classes  are  in  some  instances  extremely  large,  as, 
for  example,  the  Thalamopetalese,  which  contain  68  Orders,  and  are  the  equivalent  of 
the  Thalamifloral  section  of  De  Candolle.  By  this  author,  as  by  some  of  the  German 
Naturalists,  Fungals  and  Algals  are  expelled  from  the  Vegetable  Kingdom,  and  form  a 
part  of  a  kingdom  of  Ph}  tozoa ;  for  Mr.  Horaninow  divides  the  organic  world  into 
Vegetables,  Phytozoa,  Animals,  and  Man. 

1835.  Fries,  Elias. — {Corpus  Florarum  provincialium  Suecice.) 
In  this  work  the  author  has  given  a  general  scheme  of  an'angement  according  to  his 

own  peculiar  views,  and  has  applied  it  to  the  Flora  of  Scania.  He  prefaces  his  plan 
with  an  exposition  of  his  ideas  as  to  the  manner  of  constructing  a  Natural  System,  and, 
among  other  things,  maintains  that  it  is  more  hkely  to  be  perfected  by  a  small  number 
of  good  observations  clearly  expressed  than  by  a  multitude  of  them.  He  regards  ger- 

mination as  the  first  in  rank  of  all  the  phases  of  vegetable  life,  manner  of  growth  second, 
of  flowering  third,  and  of  finiiting  lowest  of  all,  obser\dng  that  the  latter  is  the  last  stage 
of  metamorphosis,  beyond  which  there  is  nothing  but  the  seed,  whose  constitution  has 
nothing  to  do  with  that  of  the  fruit.  The  seed  is  the  beginning  of  germination.  He 
regards  the  fruit  as  of  importance  in  distinguishing  Orders,  and  employs  three  forms 
of  it,  to  which  paramoimt  importance  is  assignable.  These  are  1 ,  simple,  with  a  central 
placenta  ;  2,  apocarpous,  with  the  carpels  disjoined  ;  and  3,  syncarpous,  in  which  the 
carpels  ai'e  all  consolidated.  The  first  he  divides  into  a,  with  one  stigma,  and  h,  with 
two  or  more  stigmas.  The  following  is  the  general  plan  of  liis  system,  in  which  those 
numbers  and  letters  have  the  value  just  assigned  to  them. 

Class  I.  DICOTYLEDONS. 
t  Perianth  genuine,  complete,  with  a  thickened  disk  for  the  insertion  of  the  petals  and  stamens. 

Stamens  inserted. 

a.  epigpnous. 
I.  SEMINIFL0R.5J. 

Synantherea; 
Dipsaceae Valerianeae 
Rubiaceae 
Caprifoliaceae 

A.  on  the  Corolla.   I.  CoROLLiFLORiE. 

b.  amphigynoiis. 
II.  Annuliflor^. 1. 

a.  Campanulaceae 
b.  Gesnerieae Polemoniaceae 

2.  Boragineas Labiatag 
3.  Hydroleaceae 

c.  hypogynous. 
III.  TUBIFLOR-E. 

Solanaceae Personatae 
Gentianeae 
Asclepiadeae Primulaceae 

a.  eptgynons. 
IV.  DiSCIFLORiE 

1.  a  Corneoe 
b.  Celastrineae 

Mfilpighiaceae 
2.  a.  Araliaceae 

b.  Umbelliferae 
3.  Lorantheae 

B.  on  the  Receptacle.  II.  ThalamifloRjE. 
b.  amphigynous. 
V.  BASIFLORiE. 

1.  a. Berberideae b.  Cruciferae 
Papaveraceas a.  Nymphaeaceae 6.  Ranunculaceae 
Balsamineae 

c.  hypogynous. 
VI.  COLUMNIFLOR^. 

a.  Cistineae 
6.  Tiliaceae 

Hypericineas a.  Gruinales 
b.  Malvaces 

Caryophylleae 

a.  epiperigimouf. 
VII.  Fauci FLORJE. 

a.  Caly  can  them? b.  Rhamneae 
Ribesieae 
Succulentae 
Portulacacea? 

C.  on  the  Calyx.   III.  Calyciflor^ 
b.  amphigynous. 

VIII.  TORIFLOR^. 
1.  a. Leguminosae Drupaceas 

Senticosae 
Paronychieae 

c.  hypogynous. 
IX.  Centriflor^. 

Ericinae 
Empetreae 
Aquifohaceae Eiiphorbiaceae 
Polygoneae Chenopodeae 
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1 1  Apetalous.   IV.  Incomplete,  with  the  disk  not  thickened  or  staminiferous. Perianth 
b.  squamaceous,  imbricated,  c.  none  or  doubtful. 

XI.  JULIFLORE.  XII.  NUDIFLORE. 
a.  gamosepalous,  concentrated 

X.  Bracteiflore. 
1.  a. Vepreculae Aristolochiae 

Cucurbitaceffi 
Artocarpese 
Urtice.Te 
Balanophorese 
?  Lycopodiaceae 

t  complete  in  2  rows, 
a  stamens  epigynous. 
XIII.  FRUCTIFLORiE. 
Orchideae 
Irideae 
Narcisseae 
Hydrocharideae Valisneria 

This  series  is  conspicuous  for  its 
fruit,  epigynous,  retrogressive. 

a.  FraxineiE 
b,  Juglandineae Amentaceae 

j2.  Salicineas 
j3.  Myriceae Coniferas 
I  Equisetum 
Class  II.  MONOCOTYLEDONS. 

Perianth 

I       b.  stamens  amphigynous. 
1  XIV.  LrLIIFLOR.E. 

L  a. 6, 
2. 

3. 

Liliaceae 
Melanthaceae 
Alisraaceae 
Juncaceae 

This  series  is  conspicuous  for  its 
flowers,  central,  amphigynous. 

1  a.  Chlorantheae 
6.  Piperaceae 

2.  Saurureae Callitrichineae 
3.  Naiadeae Ceratophylleae 

Chara 

1 1  incomplete  or  0. 
c.  stamens  hypogynous. 
XV.  Sfadiciflore. 

1.  a.  Callaceae 
b.  Orontiaceae 

2.  Potamogetoneae 
3.  Cyperaceae 

ttt  bracteate,  valvate. 
XVI.  Glumiflore. 
Gramineae 

This  series  is  conspicuous  for  its 
vegetation,  progressive,  hypogy- nous. 

Class  III. 

solitary,  simple. 
XVIL  FiLiCES. 

CRYPTOGAMS,  or  NEME^. 
A.  Heteronemee. 
Germinating  threads 

I  b.  several,  ramifying. 
i  XVIIL  Musci. 

B.  HOMONEME^. 
Gonidia 

a.  present.   Colour  herbaceous. 
XIX.  ALGiE. 

This  series  is  conspicuous  for  its 
vegetation,  and  progressive. 

b.  absent.    Colour  metallic. 
XX.  Fungi. 

This  series  is  conspicuous  for  its 
fruit,  and  retrogressive. 

1835.    Martius,  C.  Fr.  Ph.  v. —  (Conspectus  Regni  VegetahiUs  secmidwm  cJiaracteres 
morphologicos  jprcesertim  carpicos  in  classes  ordines  et  familias  digesti,  <tc.) 

The  motto  prefixed  to  this  treatise,  "  Ye  shall  know  them  by  their  fruit,"  explains 
the  principles  upon  which  Dr.  Von  Martius  has  constructed  his  system.  He  assumes 
that  "  because  the  fruit  and  its  seed,  or  the  parts  analogous  to  them,  constitute  the 
crown  and  end  of  the  whole  nature  and  vitality  of  plants,  on  that  very  account  it  must 
be  superior  to  the  other  parts  in  dignity."  Accordingly  its  variations  ai'e  scrutinised 
with  much  care,  and  many  new  terms  are  proposed  for  the  sake  of  expressing  those 
variations  with  great  precision. 

Two  pinmary  divisions  of  the  Vegetable  Kingdom  are  admitted,  viz. — 1.  Primitive 
Vegetation,  consisting  of  all  known  plants  except  Fungals,  which  form  of  themselves  the 
other  division  called  2,  Secondary  Yegetation. 

Primitive  vegetation  is  separated  into  the  following  classes,  viz. :  I.  Ananths,  or 
flowerless  plants  ;  II,  Loxines,  or  Monocotyledons  ;  III.  Tympanochetes,  or  Gymno- 
gens  ;  IV.  Orthoines,  or  Dicotyledons.  Each  of  tlie  more  extensive  classes  is  broken 
up  into  certain  sub-classes  and  series,  under  which  are  stationed  Cohorts  (or  Alliances), 
in  which  the  Natural  Orders  are  finally  marshalled.  As  the  plan,  which  is  very  artifi- 

cial, has  never  been  adopted,  it  will  be  sufficient  to  give  the  Cohorts  of  one  of  the  sub- 
divisions, for  which  purpose  a  portion  of  the  second  Sub-class  of  Orthoines  may  be selected. 

Cohort  1.  Blonocarpce  scabrifolice. —Vrticepe,  Moreae,  Artocarpeas,  Ulmaceae,  Stilagineae,  Hensloviacese. 
Cohort  2.  Haplocarpce  columniferce. — Myristiceae. 
Cohorts.  HaplocarpcB  chromanthce.—Thyme\?eTe,  Elaeagneae,  Anthoboles,  Osyrideae,  Illigerese,  Her- nandieae,  Aquilarineae,  Proteaceae,  Santalaceae,  Nyssaceae. 
Cohort  4.  PolyplocarpcB  chroinanthce. — Penaeaceas. 
Cohorts,  /fap^ocarpte auxaniAce.— Chenopodiacese,  Petiveriaceae,  Nyctagine.e,  &c. 
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1836.    Bromhead,  Sir  E.  French,  Bart. 

This  author's  system  first  appeared  in  the  Edinburgh  Journ.  Apr.  1836,  and  has  since been  more  than  once  revised  to  embrace  the  later  discoveries  of  the  science.  The  last 
published  re\asion  was  in  the  Mag.  Nat.  Hist.  July,  1 840.  The  writer  proposes  to  proceed 
wholly  by  induction.  The  families  are  collected  into  Alliances,  designated  by  a  ter- 

mination in  ales,  from  some  characteristic  or  well-known  family  contained  in  the  assem- 
blage. Each  family  is  placed  in  that  Alhance  in  which  it  may  meet  the  greatest  number 

of  families  of  admitted  affinity  to  it,  the  character  being  subsequently  deduced  from  the 
assemblage  so  constituted,  and  used  as  a  test  of  admissibihty  in  the  more  doubtful  cases. 
— See  Mag.  Nat.  Hist.  April,  1 838.  A  sketch  of  characters  for  the  whole  series  of 
Alliances  as  they  stood  in  1838  appeared  in  the  Edinh.  Phil.  Journ.  April  and  July  of 
that  year.  He  considers  it  an  advantage  that  above  60  of  his  AlUances  are  to  be  found 
indicated  or  adopted  with  more  or  less  accuracy  by  other  Botanists.  He  has  given 
some  of  these  synonyms  in  the  Phil.  Mag.  July,  1837,  and  in  the  Mag.  Nat  Hist.  July, 
1840.  The  author  arranges  with  great  care  the  contents  of  each  AlUance  in  the  order 
of  the  immediate  affinities  and  transitions,  and  then  places  each  Alliance  between  the 
two  Alliances  into  which  it  passes.  He  considers  himself  to  have  thus  established  by 
induction  a  continuous  series  of  Alliances,  commencing  with  Algals  and  ending 
with  Fungals,  in  which  each  family  in  a  continuous  succession  stands  between  the  two 
famiUes  of  nearest  affinity.  The  system  thus  resultmg  presents  the  aspect  of  two 
parallel  races  meeting  in  the  Rhizanths,  and  presenting  in  their  progress,  at  equal  dis- 

tances from  the  commencement,  analogous  Alliances,  such,  for  instance,  as  Rosales  and 
Fabales,  Boraginales  and  Lamiales,  Geraniales  and  Rutales,  &c.  In  the  Alliances,  and 
in  the  grouping  of  the  Alliances,  the  system  accords  with  the  quinary  method ;  but  to 
this  the  author  does  not  bind  himself,  remarking  that  quinary  combinations  very  fre- 

quently occur,  and  that  he  has  extended  them  for  the  sake  of  convenience,  by  leaning 
towards  that  method  in  cases  where  the  limits  of  families  are  ambiguous. 

He  considers  the  theory  of  the  circulation  of  organic  forms  to  be  confirmed  by  his 
method,  but  does  not  look  on  them  as  closed  or  re-entering  circles.  He  would  rather 
compare  them  to  the  approach  of  the  returning  parts  of  a  spiral  or  to  the  similarity  of 
the  opposite  ends  of  a  fusiform  figure. 

The  subjoined  table  of  his  Alliances  shows  their  succession,  but  the  transitions  and 
contents  of  the  Alliances  could  not  be  exhibited  without  giving  his  tables  at  length. 

Race  of  the  Alg^. 
A.  — Nostocales. 
B.  — Fucales,  rhodomelales,  ulvales,  charales,  osmundales. 
C— Ephedrales,  myricales,  ulmales,  piperales,  haloragales,  oenotherales,  myrtales,  rosales,  saxifragales, 

cucurbi tales,  portulacales,  chenopodiales,  polemoniales,  boraginales,  solanales,  gentianales,  apocy- 
nales,  cinchonales,  sambucales,  coraales,  geraniales,  cistales,  brassicales,nymphaeales,  aristolochiaks. 

C.  C— Alismales,  restiales,  agrostidales,  cocoales,  typhales. 
C.  C.  C— Cytinales. 

Race  of  the  Fungi. 
A  — Mucorales. 
B.  — Auriculariales,  lycoperdales,  usneales,  jungermanniales,  lycopodiales. 
C— Cupressales,  betulales,  rhamnales,  euphorbiales,  sesculales,  hypericales,  limoniales,  fabales,  violales, passiflorales,  homaliales,  elaeagnales,  acanthales,  lamiales,  rhinanthales,  ericales,  campanulales, 

asterales,  dipsacales,  myrsinales,  rutales,  malvales,  laurales,  naagnoliales,  menispermales. 
C.  C— Asparagales,  juncales,  orchidales,  zingiberales,  narcissales. 
C.  C.  C— Cytinales. 

1836.    LiNDLEY,  John. — {A  Natural  System  of  Botany,  <Lx.,  second  edition.) 
The  arrangement  here  adopted  was  nearly  the  same  as  that  proposed  in  the  Nixus 

Plantarum  (see  p.  xli.)  An  attempt  was  also  made  to  reform  the  nomenclature  of  the 
Natural  System,  by  making  all  the  names  of  divisions  of  the  same  value  end  in  the  same 
way.  The  Orders  were  distinguished  by  ending  in  ace(B,  the  Sub-orders  in  ece,  the 
Alliances  in  ales,  and  certain  combinations,  called  groups,  in  osce.  It  was  conceived 
that  certain  advantages  and  conveniences  would  attend  the  establishment  of  uniformity 
in  these  matters.  Botanists  do  not,  however,  appear  to  be  as  yet  disposed  to  entertain 
this  opinion,  and  the  terminations  have  not  been  generally  adopted,  in  part,  no  doubt, 
because  of  the  difficulty  of  adaptmg  them  to  Greek  and  Latin  compounds. 

1836-1840.    Endlicher,  Stephen. — (Genera  Plantarum  secundicm  ordines  naturak disposita.) 

Upon  this  system  has  been  published  the  most  important  systematical  work  that  has 
appeared  since  the  Genera  Plantarum  of  Jussieu,  in  1789.  It  commences  with  plants 
of  the  simplest  kind,  and  closes  with  what  the  author  regards  as  most  complicated,  viz., 
leguminous  plants.    It  has  been  executed  with  great  skill,  but  is  too  much  dependent 
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upon  mere  theoretical  considerations,  and  is  difficult  to  use  in  consequence  of  the 
looseness  of  the  characters  assigned  to  what  the  author  names  Classes,  which  are  equi- 

valent to  my  Alliances.    The  following  are  the  details  of  his  system  : — 
No  opposition  of  stem  and  root.    No  spiral  vesselg,    No  sexes.    Spores  lengthen-  \  tTIALLOPHYTA ing  in  all  directions    / 

Born  without  soil :  feeding  by  the  surface  :  fructification  vague       .      .  Protophyta. 
Born  on  languid  or  decaying  organisms  :  feeding  from  within  :  developing)  tt^„„„„„„„^.^. 

all  the  organs  at  once.]  tiYSTEROPHVTA. Opposition  of  stem  and  root.    Spiral  vessels.    Sexes  in  the  more  perfect .      .      .  CORMOPHYTA. 
Stem  growing  at  the  point  only,  using  the  lower  part  only  for  conveying  \  a  crobrya fluids.  J 

Sp. -vessels  0.    Both  sexes  present.    Spores  loose  in  spore-cases     .      .      .  Anophyia. 
Sp. -vessels  .    Male  sex  missing.    Spores  loose  in  one  or  many-celled  spore- \ 

cases./        ̂   ■ Both  sexes  present.    Seeds  embryoless,  of  many  spores  .      .  Hysterophyta. 
Stem  growing  at  the  circumference  Amphibrya. 
Stem  growing  at  both  point  and  circumference  Acramphibrya. 

Ovules  naked,  receiving  impregnation  immediately  by  the  foramen  .      .      .  Gymnosperma. 
Perianth  0,  rudim.  or  simple,  calycine  or  coloured,  free  or  adherent      .       .  Apetala. 
Perianth  double,  outer  calycine  inner  corolline,  monopet.  occasionally  abortive.  Gamopetala. 
Perianth  double,  outer  calycine  inner  corolline,  parts  distinct  or  united  by  \  Bialvnetala the  base  of  the  stamens,  occasionally  abortive.  / 

Region  I.  THALLOPHYTA. 
Section  1.  Protophyta. 

Class  1.  Algce. 
Diatomacese,  12 
Nostochinae,  18 
Confervacese,  14 
Characeae,  26 
Ulvaceae,  18 
Florideae,  23 
Fucaceae,  20 

Class  2.  Lichenes. 
Coniothalami,  45 
Idiothalami,  45 
Gasterothalami,  45 
Hymenothalami,  45 

Section  2.  Hysterophyta. 
Class  3.  Fungi. 

Gymnomycetes,  29 
Hyphomycetes,  29 Gasteromycetes,  29 
Pyrenomycetes,  29 
Hymenomycetes,  29 

Region  II.  CORMOPHYTA. 
Section  3.  Acrobrya. 

Cohort  I.  Anophyta. 
Class  4.  Hepaticce, 

Ricciaceae,  57 
Anthoceroteae,  60 
Targioniacese,  58 
Marchantiaceae,  58 
Jungermanniaceae,  59 

Class  6.  Musci. 
Andraeaceje,  63 
Sphagnaceae,  64 
Bryacese,  64 

Class  12,  Glumacece. 
Gramineae,  106 
Cyperaceae,  117 
Class  13.  Enantidblastce. 
Centrolepideae ,  120 
Restiacese,  121 
Eriocauloneae,  122 
Xyrideae,  187 
Commelynaceae,  188 

Class  14.  HeloMce. 
Alismaceae,  209 
Butomaceae,208 

Class  15.  Coronari<je. 
Juncaceae,  191 
Philydreae,  186 
Melanthaceae,  198 

Cohort  II.  Protophyta. 
Class  6.  Equiseta. 

Equisetaceae,  61 
Class  7.  Filices. 

Polypodiaceae,  78 
Hymenophylleae,  80 Gleicheniaceae,  80 
Schizaeaceae,  80 
Osmundaceae,81 
Marattiaceae,  82 
Ophioglosseas,  77 

Section  4.  Amphibrya 
Pontederaceae,  206 
Liliaceae,  200 

,215 

Class  8.  Hydropteridcs. 
Salviniaceae,  71 
Marsileaceas,  71 

Class  9.  Selagines. 
Isoeteae,  71 
Lycopodiaceae,  69 

Class  10.  Zamice. 
Cycadeaceae,  223 

Class  16.  ArtorhizcE. 
Dioscoreae,  214 
Taccaceae,149 

Class  17.  Ensatce. 
Hydrocharideas,  141 Burmanniaceae,  171 
Irideae,  187 
Hasmodoraceae,  151 
[Hypoxideas,  154 !  Amaryllideae,  155 
;Bromeliaceae,  147 

j    Class  18.  GyyiandrcE. 
Orchideae,  173 
jApostasiaceae,  184 

Class  19.  Scitamimce. 
Zingiberaceae,  165 Cannaceae,  168 
Musaceae,  163 

Class  20.  Fluviales. 
Naiadeas,  143 
Class  21.  Spadiciflorce. 

Aroideae,  127 
Typhaceae,  126 Pandaneae,  130 

Class  22.  Principes. 
Palmse,  133 
Cohort  I.Gymnosperm^ 

Class  23.  Coniferce. 
Cupressinae,  226 Abietinae,  226 

Cohort  III.  Hysterq. PHYTA. 
Class  11.  Rhizanthece. 

Ralanophoreae,  89 
Cytineae,  91 Rafllesiaceae,  93 

Taxineae,  230 
Gnetaceae,  232 

Cohort  11.  Apetala. 
Class  24.  Piperitce. 

Chloranthaceae,  ,519 
Piperaceae,  515 Saurureee,  521 

Class  25.  Aquaticce. 
Ceratophylleae,  263 Callitrichineae,  284 
Podostemeae,  482 

Class  26.  Julijlorce. 
Casuarines,  249 
Myrieeae,  256 Betulaceae,  251 
Cupuliferae,  290 
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Section  5.  j 
Class  35.  NucuUferce. 

Labiatae,  659 
Verbeiiaceae ,  663 
Stilbineae,  607 
Globulariaceae,666 
Selagineie,  666 
Myopovaceaj,  665 Cordiaceis,  628 
Asperifolia;,  655 

:ramphibrya. 
Capparideae,  357 Resedacese,  356 
Datisceae,  316 

Class  44.  Nehmbia. 

Nymph  seacese,  409 Sarraceniese,  429 
Cabombese,  412 
Nelumbonese,  414 

Ulmaceae,  580 
Celtideae,580 
Morese,  266 
Artocarpeae,  269 
Urticaceae,  260 
Cannabineae,  265 
Antidesmese, 
Plataneae,  272 
Balsamifluae,  253 
Salicinese,  254 
Hensloviaceae,  570 
Lacistemeae,  329 

Class  27.  Oleracece. 
Chenopodeae,  512 Amarantacese,  510 
Polygonese,  502 
Nyctagineae,  506 

Class  28.  Thymelece. 
MonimiaceJE,298 
Atherospermeae,  300 
Laurineae,  535 
Gyrocarpeae,  535 Sautalaceae,  787 
Daphnoideae,  530 
Aquilariacese,  579 
Elaeagnese,  257 
Penaeaceae,  577 
Proteaceae,  532 

Class  29.  Serpentarice, 
Aristolochiaceae,  792 
Nepenthaceae,  287 
Cohort  III.  Gamopetal^ 
Class  30.  Plumlagines. 

Plantagineae,  642 
Plumbagineae,  640 

Class  31.  AggregatcB. 
Valerianeae,  697 
Dipsaceae,  699 
Composite,  702 
Calycereae,  701 
Class  32.  Campanulince. 
Brunoniacae,  657 
Goodeniaceae,  694 
Lobeliaceae,  692 
Canipanulaceae,  689 
Stylidieae,  696 

Class  33.  CaprifoUa. 
Rubiaceae,  761 
Lonicereae,  766 

Class  34.  Conlortce. 
Jasmineae,  650 
Oleaceae,  616 
Loganiaceze,  602 
Strychneaj,  602 
Apocyne.v?,  599 
Asclepiadete,  623 
Gentiane.fi,  612 
Spigeliaceae,  602 

Class  38.  Tubiftorce. 
Convolvulaceae,  630 
Polemoniaceifi,  635 
Hydrophylleai,  638 Hydroleaceae,  638 Solanaceas,  618 

Class  37.  Personatce. 
Scrophualarineae,  681 
Acanthace-ae,  678 BigTioniaceee,  675 Gesneraceae,  671 
Cyrtandrese,  671 Pedalineag,  669 
Orobancheie,  609 
Utricularinae,  686 

Class  38.  Petalanthce. 
Primulaceae,  644 
Myrsineae,  647 
Sapotaceae,  590 Ebenaceae,  595 

Class  39.  Bicomes. 
Epacrideas,  448 Ericaceae,  453 
Vaccinieae,  757 

Cohort   IV.  DiALYPE- TALA. 
Class  40.  Discanthce. 

Umbelliferae,  773 
Araliaceae,780 
Ampelideae,  439 Cornacea;,  782 
Loranthaceae,  789 
Hamamelideae,  784 
Bruniaceae,  785 
Class  41.  Corniculatce. 
Crassulaceaa,  344 
Saxifragaceae,  567 
Kibesiacese,750 
Class  42.  Polycarpicce, 

Menisperraaceae,  307 
Myristicaceae,  301 Anonaceae,  420 
fSchizandracese,  305 
Magnoliaceae,  417 Dilleniaceae,  423 
Kanunculaceae,  425 
Berberideae,  316 

Class  43.  Rhaades. 
Papave;-aceas,  430 Cruciferae,  351 

Class  45.  Parietalcs. 
Cistaceae,  349 
Droseraceae,  433 Violaceae,  338 
Sauvagesiaceae,  343 Frankeniaceae,  340 
Turneraceae,  347 
Samydaceas,  330 Bixaceae,  327 
Homaliaceae,  742 
Passifloraceae,  332 
Malesherbiaceae,  335 
Loasaceae,  744 
Papayaceae,  301 

Class  46.  Peponiferce. 
Nandhirobeae,  311 
Cucurbitaceae,  311 
Begoniaceae,  318 

Class  47.  Opuntia. 
Cactaceae,  746 
Class  48.  Caryophyllinea. 
Mesembryaceae,  525. 
Portulacaceae,  500 
Caryophylleae,  496 
Phytolaccaceae,509 

Class  49.  Columniferce. 
Malvaceae,  368 
Sterculiaceae,  360 
Buttneriaceae,  363 Tiliaceae,  371 

Class  50.  Guttiferce. 
Dipterocarpeae,  393 Chlenaceae,  486 
Ternstromiaceae,  396 
Clusiaceae,  400 
Marcgraaviaceae,  403 
Hypericaceae,  405 Elatinaceae,  480 
Reauniuriaceae,  407 
Tamariscineae,  341 

Class  51.  Hesperides, 
Humiriaceae,  447 
Olacaceae,  443 Aurantiaceae,  457 
Meliaceae,  463 
Cedrelaceae,  461 

Class  52.  Acem. 
Acerinae,  387 
Malpighiaceae,  388 
Erythroxyleae,  391 

Sapindaceae,  382 Rhizoboleae,  398 

Class  53.  Polygalince. 
Tremandreae,  374 
Polygaleae,  375 

Class  54.  Frangulacece. 
Pittosporeae,  441 
Staph  yleaceae,  381 Celastrineje,  586 
Hippocrateaceie,  584 Ilicmeae,  579 
Rhamneae,  581 
ChaiUetiaceae,  583 

Class  55.  Tricoccce. 
Empetreae,  285 
Stackhousiaceae,  589 
Euphorbiaceae,  274 

Class  56.  Terebinthince. 
Juglandeae,  292 Anacai'diaceas,  465 
Burseraceae,  459 
Connaraceae,  466 
Ochnaceae,  474 
Simarubaceae,  476 
Xanthoxyles,  472 Diosmeas,  469 Rutacete,  469 

Zygophylleae,  478 
Class  57.  Gruinales. 

Geraniaceae,  493 
Lineae,  485 
Oxalideae,  488 
Balsamineae,  490 
Tropaeoleas,  366 Limnantheae,  366 

Class  58.  Calycijlorce. 
Vochysiaceas,  379 Combretaceae,  717 
Alangieae,  719 
Rhizophoreae,  726 Philadelpheas,  753 
OEnothereae,  724 
Halorageae,  722 
Lythrarieae,  754 

Class  59.  Myrti florcr. 
MelastoraaceaB,  731 
Myrtaceae,  734 

Class  60.  Rosiflorce. 
Pomaceae,  559 
Calycantheae,  540 Rosaceae,  563 
Amygdaleae,  557 
Chrysobalaneae,  542 
Class  61.  Leguminosce. 
Papilionace,  544 Swartzieae.  544 
Mimosese,  544 

1838.    LiNDLEY,  John. — {Article     Exogens'^  in  the  Penny  Cyclopedia.) 
In  this  place  the  author's  views,  as  explained  in  previous  works,  were  considerably 

modified  so  far  as  regards  Exogens.  He  proposed  in  the  first  place  to  abandon  altogether 
the  old  divisions  of  Polypetalous,  Monopetalous,  and  Apetalous  plants,  and  to  reconstruct 
the  whole  fabric  of  Exogenous  classification,  upon  the  following  principles: — 

In  the  fii^st  place,  the  Orders  whose  embryo  is  furnished  with  an  excessive  quantity 
of  albumen  (a  great  physiological  distinction),  were  formed  into  an  Albuminous  group, 

 The  remainder  of  Exogens  then  consists  of  Orders  in  which  some  have  the  sexes 
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in  distinct  flowers,  and  others  hermaphrodite  flowers.  As  we  know  of  no  character 
intimately  connected  with  the  reproduction  of  the  species  which  is  upon  the  whole  so 
important  as  this,  a  Diclinous  group  was  established,  as  had  formerly  been  done  by 
Jussieu.  The  hermaphrodite  Orders  were  then  separated  into  those  with  the  calyx, 
corolla,  and  stamens  confluent  at  the  base  with  each  other  and  with  the  ovary,  that  is, 
haA^ng  an  inferior  ovary,  and  those  in  which  those  parts  are  distinct,  either  altogether 
or  at  least  from  each  other,  the  former  constituting  an  Epigynous  group.  Finally, 
the  remainder  of  the  Orders  were  divided  into  those  with  a  monopetalous  corolla  com- 

bined with  an  ovary  upon  a  binary  plan  (Dicarpous),  and  those  which,  if  monopetalous, 
have  the  ovary  simple  or  complex  (Polycarpous). 

The  following  table  will  put  this  in  a  clearer  point  of  view: — 
Albumen  extremely  abundant ;  embryo  minute   1.'  ALBUMiNOSiE. Albumen  absent,  or  in  small  quantity. Sexes  in  the  same  flower. 

Ovary  inferior   2.  EpiGYNOSiE. 
Ovary  superior. 

Flowers,  if  monopetalous,  not  with  a  dicarpous  ovary   ...  3.  PolycarposjE. 
Flowers  monopetalous,  with  a  dicarpous  ovary   4.  Dicarpos^. 

Sexes  in  different  flowers   5.  Diclinos^. 

Each  of  these  groups  would  form  a  series  by  itself,  the  sequence  of  which  ought  to  be 
natural,  and  to  exhibit  various  lateral  analogies  with  other  groups.  And  thus  the  three 
Monopetalous,  Apetalous,  and  Polypetalous  divisions  were  exchanged  for  five  others 
founded  upon  totally  different  principles.  It  will  be  seen  that  this  scheme  has  been 
partly  adopted  in  the  present  volume. 

1 838.    Perleb,  C.  J. — (jClavis  Classium  ordinum  et  familiarum,  atque  Index  generum 
regni  vegetabilis. 

This  author  admits  nine  Classes,  each  of  which  is  subdivided  into  48  Orders, 
which  are  themselves  the  equivalents  of  Alliances,  and  under  these  are  arranged  330 
Natural  Orders,  which  he  calls  Families.  Professor  Perleb  states  that  most  of  the 
Alliances  employed  in  this  book  were  proposed  by  him  in  his  work  entitled  Leiirhuch  der 
Naturgeschichte  des  Pflanzenreichs,  published  in  1826,  which  I  have  not  seen. 

The  Clavis  deserves  to  be  studied.  The  Alliances  are  often  well  constructed,  but  not 
having  the  genera  arranged  under  them,  they  are  extremely  troublesome  to  use  ;  and 
this  is  no  doubt  the  reason  why  the  work  has  attracted  so  little  notice  among  Botanists. 
Sir  Edward  Bromhead  has  analysed  it  {Mag.  of  Nat.  Hist.,  neio  series,  1840,  p.  329), 
and  speaks  of  it  as  "a  work  of  very  great  value."  Professor  Perleb's  Classes  are  the 
folloAving : — 
Cellulares  or               Tleafless  (usually  with  a  thallus ;  fruit  imperfect      .    .     I.  Protopryta. 
Acotyledons  \leafy;  fruit  perfect,  capsular   II.  Muscos^. 

/Endogensor      Tcryptogamous  III.  FiLiciNiE. 
Monocotyledons  (.phanerogamous  IV.  Tehnari.e. 

'perianth  simple,  often  incomplete,  sometimes  0  V.  Monochlamyde^. 
.     .      VI.  THALAMANTHiE. 

i  o  2 

{Corolla  hypogynous Corolla  perigynous  . ,  VII.  Calycanth^. 

Tpetals  perigynous  VIII.  Calycopetal^. Corolla  pleiopetalous  < 
{ petals  hypogynous  IX .  Thalamopetal.e. 

1839.    LiNDLEY,  John. — {Botanical  Register, p.  77,  Miscellaneous  Matter.) 
On  this  occasion  the  author  du'ected  his  attention  to  an  extension  of  the  primary 

Classes  of  plants,  which  he  proposed  to  raise  to  8,  in  the  following  manner  : — 
State  I.  Sexual  or  Flowering  Plants. 

Division  1.  Exogens. 

Division  2.  Endogens. 

("Class      I.  Exogens. 
(Class     II.  Gymnogens. 
Class    III.  Homogens. 

Class    VI.  Sporogens. 
(Rhizanths.) 

State  II.  Esexual  or  Flowerless  Plants. 

Division  3  Acrocrens  —         f^^^^®  Cormogens. Uivision  rf.  Acro^ens.  \  Class  VIII.  Thallogens. 
To  what  extent  these  views  can  be  sustained  will  be  discovered  in  the  present  volume. 
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1839.    Baskerville,  Thomas. — (Affinities  of  Plants,  with  some  Observations  upon  Pro- 
gressive Development.) 

The  author  of  this  tract  was  a  very  yovmg  man,  with  little  experience;  but  he 
possessed  strong  perceptive  powers,  and  would  doubtless  have  distinguished  himself  had 
life  been  spared  to  him.  But  he  died  almost  as  soon  as  his  little  book  saw  the  hght. 
In  the  main  he  adopted  the  scheme  of  Orders  in  the  Nixus  Plantarum,  p.  xh. ;  but  he 
criticised  that  aiTangement  with  some  skill,  and  avoided  many  of  its  worst  errors.  Bas- 
kerville's  main  piu-pose  was  to  establish  a  theory  of  progressive  development  in  the 
Vegetable  Kingdom,  and  to  show  by  maps  and  other  schemes  all  existing  affinities. 
The  following  observations  deserve  to  be  quoted : — 

"  Before  we  endeavour  to  establish  any  plan  of  affinity,  it  will  be  necessary  to  make  a 
few  observations  upon  a  subject  bearing  closely  upon  that,  namely,  the  respective  rank 
or  dignity  of  plants,  and  the  means  we  possess  of  ascertaining  the  same.  That  this  is  no 
easy  matter  will  appear  when  we  reflect  that  imperfection  is  impossible  in  any  work  of 
supreme  intelligence  :  our  ideas  of  one  plant  having  a  station  above  that  of  another  will  \ 
not  be  drawn  from  any  positive  defect  observable  in  the  lowest,  but  from  excellency  we  ] 
fancy  to  discover  in  the  higher  being.  A  Moss  or  Lichen  is  as  perfectly  fitted  to  the 
conditions  it  is  intended  to  fulfil,  and  its  organs  as  completely  adapted  to  that  purpose 
as  the  stately  Palm,  or  magnificent  forest  tree.  To  imagine  one  plant,  therefore,  more 
noble  than  another,  we  merely  imply  that  we  consider  its  organisation,  either  by  its 
complexity  or  some  other  character,  to  raise  the  plant  possessing  such  qualifications 
above  the  surroundmg  species.  When  our  investigations  are  confined  to  plants  upon, 
or  nearly  upon,  the  same  level,  the  problem  is  so  intricate  that  it  scarcely  admits  of 
solution  ;  but  when  we  take  species  separated  by  a  long  interval,  the  sum  of  additional 
properties  enables  us  to  decide  with  more  certainty  ;  yet  the  amount  of  difference  is  so 
trifling,  and  probably  so  exquisitely  compensated  for,  that  the  balance  is  by  no  means  so 
great  as  might  be  expected.  In  consequence  of  this  it  does  not  appear  that  any  one 
has  as  yet  been  able  to  suggest  what  ought  properly  to  be  considered  as  the  highest 
kind  of  plant ;  and  the  same  difficulty  would  occur  with  regard  to  the  lowest,  were  it 
not  decided  by  the  degree  of  proximity  to  the  animal  kingdom. 

"  It  will  be  seen,  therefore,  that  this  kind  of  study  is  essentially  comparative,  and  oiu* 
proper  attainment  of  it  dependent  upon  the  extent  of  our  acquaintance  with  the  vege- 

table species  and  their  organisation,  and  on  a  proper  interpretation  of  the  importance 
of  the  characters  which  we  construct  from  these,  which,  as  character  scarcely  ever  main- 

tains an  equal  value  in  all  its  relations,  lays  open  another  som^ce  of  difficulty." — p.  39. 

1841.  Trautvetter,  Ernst  Christian. — (Be  Novo  Systemate  Botanico.) 
This  is  a  speculative  disquisition  upon  the  philosophical  way  of  classing  plants.  The 

author  begs  that  he  may  be  understood  to  have  executed  his  task  not  hke  a  Botanist, 
but  like  a  philosopher  (non  botanico  sed  philosophico  munere  perfungi).  He  divides 
the  Vegetable  Kmgdominto  semi-plants  and  true  plants;  the  former  into  Favi  or  Acoty- 
ledons,  and  Trunculi  or  Monocotyledons ;  and  the  latter  into  Herbs  and  Trees.  The 
views  of  the  author  cannot  be  given  better  than  in  his  own  words: — "  Flagrant  naturte 
venatores  nova  semper  et  incognita  visendi  cupiditate.  Nos  vero  antiquitatis  alumni  aliter 
sumus  affecti."  The  treatise  will  be  found  in  the  Bulletin  de  la  Societe  Imp&riale  des 
Naturalistes  de  Moscou,  1841,  p.  509. 

1843.  Brongniart,  Adolphe. — (Enumeration  des  Genres  de  Plantes  cultives  au  Museum 
d'ffistoire  Naturelle  de  Paris,  suivant  VOrdre  etabli  dans  Vtcole  de  Botanique  en 1843). 

The  apetalous  division  of  Jussieu  is  abandoned  on  the  gi'ound  that  the  Orders 
belonging  to  it  are  an  imperfect  state  of  polypetalous  Orders,  (called  after  Endlicher 
dialypetalous).  The  impracticabihty  of  a  lineal  natural  arrangement  is  insisted  upon. 
Rules  are  to  be  formed  upon  a  posteriori  not  a  priori  considerations.  Albumen  is 
regarded  of  high  value,  especially  the  difference  between  farinaceous  albumen,  and  that 
which  is  fleshy,  oily,  and  horny,  which  last  are  taken  to  be  shght  modifications  of  each 
other.  Finally,  the  direction  of  the  embryo  is  regarded  of  more  importance  in  its 
relation  to  the  pericarp  than  to  the  hilum.   The  following  are  the  details  of  the  system  : — 
Division  1.    CRYPTOGAMiE.    No  sexual  organs,  &c. 

Branch  1.    Amphige.v/e.    No  distinct  axis  or  appendages,  &c. 
Branch  2.    Acrogen^.    Distinct  axis  and  appendages,  &c. 

Division  2.    PHANEROGAMS.    Sexual  organs  evident,  &c. 
Branch  3.    Monocotvi.edons.    Embryo  with  one  cotyledon,  &c. Ser.  1.    Albuminosce.  Albumen. 

Ser.  2.    Exalhuminosce.    No  albumen. 
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Branch  4.    Dicotyledons.    Embryo  with  two  cotyledons,  &c. 

Sub-branch  1.   Atigiospermce.    Ovules  in  an  ovary. 
Ser.  1.    Gamopetalce.  Monopetalous. 

§  1.  Perigynce.  Stamens  and  corolla  inserted  on  a  calyx  adhering  to  tlie  ovary, 
§  2.  Hypogynce.  Stamens  and  corolla  inserted  under  the  ovary. 

Ser.  2.   Dialypetalce,    Petals  distinct. 
§  1.  Hypogynce. 
§  2.  Ferigynce. 

Sub-branch  2.   Gymnospermce.   Ovules  naked. 

Class  1.  Algce. 
Zoosporeae,  8 
Aplosporese,  8 
Choristosporea ,  8 

Division  1.  CRYPTOGAMS. 
Branch  1.  AMPHiGENiE. 

Class  2.  Fungi, 
Hyphomycetes,  29 Gasteromycetes,  29 
Hymenomycetes,  29 
Scleromycetes,  29 

Class  3.  Lichenoid*  ce. 
Lichenes,  45 

Branch  2.  Acrogen.e. 
Class  4.  Miiscinece. 

Hepaticae,  58 
Musci,  64 

Class  5.  Filicince. Filices,  78 
Marsileaceae,  71 
Lycopodiaceae,  69 
Equisetaceag,  61 ?  Characeas,  26 

Division  2.  PHANEROGAMS. 
Branch  3.  Monocotyledons. 

Ser.  1.  Albuminos^. 
*,-,*  Perianth  0,  or  sepals 
glumaceous.  Albumen farinaceous. 
Class  6.  Glumacece. 

Gramineae,  106 
Cyperaceae,  117 

Class  7.  JuncinecB. 
Restiaceae,  121 
Eriocauloneae,  122 
Xyrideae,  187 
Commelynaceae,  188 
Juncaceae,  191 

Class  8.  Aroidece. 
Araceag,  127 
Typhacese,  126 

Ser.  1.  Gamopetal^. 
*»*  Perigynous. 

Class  16.  CampanulincB. 
Campanulaceae,  689 
Lobeliaceae,  692 
Goodeniaceae,  694 
?Stvlidieae,  696 
?Calycerese,  701 
Brunoniaceas,  657 
Class  17.  Asteraidece. 

Compositae,  702 
Class  18.  Lonicerince. 

Dipsaceae,  699 Valerianeae,  697 
Caprifoliaceae,  766 

Class  19.  CoffeincB. 
Rubiaceae,761 

Hypogynae. 
t  Anisogynae. *  Isostemoneae. 

Perianth  0,  or  dou- 
ble, sepaloid  or  peta- loid.     Albumen  not 

farinaceous. 
Class  9.  Pandanoidece. 
Cyclantheae,  130 
Freycinetieae,  130 
Pandaneag,  130 
Class  10.  Phocnicoidece. 
Nipaceae,  133 
Phytelephasieae,  133 Palmae,  133 

Class  11.  Lirioidece. 
Melanthacese,  198 
Liliaceae.  200 
GiUiesiaceae,  196 

AmaryUidaceae,  155 
Hypoxidaceae,  154 AsteUea;,  191 
Taccaceje,  149 
Dioscoreae,  214 
Iridaceae,  159 
Burmanniacase,  171 

*)(.*  Perianth  double,  the 
innermost  or  both  peta- 
loid.  Albumen  farina- 
ceous. 

Class  12.  Bromelioidece. 
Haemodoraceae,  151 
Vellosieae,  151 
Bromehaceae,  147 
Pontederiaceae,  206 

Branch  4.  Dicotyledons. 
Sub-branch  1. 

Class  20.  Asclepiadacece. 
Spigeliaceae,  602 
Loganiaceae,  602 
Apocynaceae,  599 Asclepiadaceae,  623 
Gentianaceae,  612 

Class  21.  Convolvulinete. 
Polemoniacese,  635 
Nolaneae,  654 
Convolvulaceae,  630 

Class  22.  Asperifolice. 
Cordiaceae,  628 
Boragineae,  655 
Hydrophyllaceae,  638 
?  Hydroleaceae,  638 

Class  23.  Solaninece. 
Cestrineas,  618 
Solaneae,  618 

Angiospermce. **  Anisostemoneae. 

Class  24.  Personatce. 

Scrophulariae,  681' Utriculariae,  686 Orobancheae,  609  ■  ̂   p 
Gesnerieae,  671 
Cyrtandreae,  671  « 
Bignoniaceae,  675  (  .q  g Pedalineae,  669  f  1  -9 
Acanthaceae,  678  J  S 

Class  25.  SelaginoidecB. 
?  Jasmineae,  650 
Globulariae,  666 
Selaginea;,  666 
Myoporineae,  665 

Class  26.  Verbeninece. 
Verbenaceas ,  663 Labiatae,  659 
StilbineaB,607 
?  Plantagineae,  642 

Class  13.  Scitaminece. 
Musaceae,  163 
Cannacese,  168 
Zingiberaceae,  165 
Ser.  2.  Exalbuminos^ 
Class  14.  Orchioidece. 

Orchidaceffi,  173 
Apostasieae,  184 

Class  15.  Fluviales. 
Hydrocharideae,  141 Butomeae,  208 
Alismaceae,  209 
Naiadeae,  143 
Lemnaceae,  124 

1 1  Isogynae. 
Class  27.  Primulinece. 

Primulaceas,  644 
Myrsinaceae,  647 Theophrasteae,  647 
Sgicereae,  647 
Plumbaginese,  640 

Class  28.  Ericoidece. 
Epacrideae,  448 Ericaceaj,  453 
Pyrolaceae,  450 ?  Monotropea;,  452 ?  Brexiaceae,  573 

Class  29.  Biospyroid(ce. 
Ebenaceae,  .595 
?  Oleaceae,  616 Ilicineae,  597 
Empetreae,  285 
Sapoteae,  590 
?  Styraceae,  592 
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Ser.  2.  DlALYPETAL^. 

§  1.  Hypogynce. 
t  Flowers  complete. 
A.  Calyx  permanent. 

*  Polystemoneae. 

Class  30.  Gutti/ercp. 
Clusiacese,  400 
Marcgraaviacese ,  403 
Hypericinese,  405 
Reaumuriacese,  407 
?  Tamariscines,  341. 
Cistinese,  349 
Bixaceee,  327 
Ternstromiacese  ,396 
Chlenaceae,  486 
Dipterocarpese,  393  . 

Class  31.  Malvoidece. 
Tiliacese,  371 
Malvaceae,  368 
Sterculiaceae,  360 
Buttneriacese,  363 

*  *  Oligostemonese. 
Class  32.  Crotoninece. 

Antidesmese,  259 
Forestierese,  283 
Euphorbiacese,  274 

Class  33.  PolygalinecB. 
?  Tremandrese,  374 
Polygalete,  375 

Class  34.  Geranioidece. 
Balsaminese,  490 
Tropaeolese,  366 
Geraniacese,  493 
?  Limnanthese,  366 
?  Coriariacese,  474 
Linese,  485 
Oxalideae,  488 
Zygophyllese,  478 

Class  35.  Terehinthinece. 
Rutaceae,  469 
Diosmeae,  469 
Ochnacese,  474 
Simarubeae,  476 
Xanthoxyleae,  472 
Anacardieae,  465 
?  Connaraceae,  468 

Class  36.  Hesperidece. 
Burseraceae,  459 
Aurantiaceae,  457 
Cedreleae,  461 
Meliaceae,  463 
Ximeneae,  443 
Nitrariaceae,  388 
?  Humiriaceae,  {bis)  447 
Erythroxyleae,  391 

Class  37.  Msculinece. 
Malpighiaceae,  388 Acerinese,  387 
Hippocastaneae,  382 ?  Rhizoboleae,  398 
Sapindaceae,  382 Vochysieae,  379 
Class  ; Celastroidece. 

Viniferae,  439 
Hippocrateaceae,  584 Celastraceae,  586 
Staphyleaceae,  381 
Pittosporeae,  441 

Class : Violinece. 
?  Sauvagesieae,  343 Violaceae,  338 
Droseraceae,  433 
Frankeniaceae,  340 

B.  Calyx  deciduous. 
*  Albumen  none  or  thin. 
Class  40.  Cruciferinece. 
Resedaceae,  356 
Capparidaceae,  357 Cruciferae,351 

Albumen  thick,  fleshy, or  horny. 
Class  41.  Papaverinece. 
Fumariaceae,  435 

Class  42.  Berberinece; 
Berberideae,  437 
Lardizabaleae,  303 
Menispermaceae,  307 

Class  43.  MagnolinecE. 
Schizandrese,  305 
Myristicaceas,  301 Anonaceas,  420 
Magnoliaceae,  417 
Class  44.  Ranunculinece. 
Dilleniaceae,  423 
Ranunculaceae,  425 
?Sarracennieae,  429 

***  Albumen  double, 
the  outer  farinaceous. 

Class  45.  Nymphmnece. 
Nelumboneae,  414 
Nymphaeaceae,  409 Cabombeae,  412 

1 1  Flowers  incomplete. Never  a  corolla. 
Class  46.  Piperinece. 

Saurure«,  521 
Piperaceae,  515 

Class  47.  Urticinea;. 
Urticeae,  260 

I  Artocarpeae,  269 

Moreae,  266 
Celtideae,  580 
Cannabineae,  265 

Class  48.  Polygonoidece. 
Polygonese,  502 

§  2,Perigynce. 
t  Embryo  curved  round farinaceous  albumen. 

Class  49.  Caryophyllinece. 
Nyctagineae,  506 Phytolacceae,  509 
Chenopodese,  512 Baselleae,  524 
Amaranthaceae,  510 Sileneae,  496 
Alsineae,  496 
Paronychiae,  499 Portulaceae,  500 

Class  50.  Cactoidece. 
Mesembryanthemeae,  525 Cacteae,  746 

1 1  Albumen  fleshy  or horny. 

Class  51.  CrassuUnecE. 
Crassulaceae,  344 Elatineae,  480 
Datisceae,  316 

Class  52.  Saxifraginece. 
Francoaceae,  451 
Philadelpheae,  753 
Saxifragaceae,  567 Ribesiae,  750 

Class  53.  Pussijlorinece. 
Loaseas,  744 
Papayaceae,  321 Turneraceae,  347 
Malesherbiae,  335 
Passifloreae,  332 
Samydeae,  330 
Homalineae,  742 

Class  54.  Hamamelinece. 
Platanese,  272 
Balsamifluas,  253 
Hamamelidese,  784 
Alangieffi,  719 Bruniaceae,  785 

Class  55.  Umbellince. 
UmbeUiferas,  773 
Araliaceae,  780 
Corneae,  782 
?  C  arryaceae,  295 

Class  56.  Santalina. 
1  Ceratophylleae,  263 ?  Chloranthacese,  519 Lcrantheae,  789 
Santalaceae,  787 

I  Olacineee,  443 

Class  57.  AsarinecB. 
Balanophoreas,  89 RafHesiaceae,  93 

Cytineee,  91 Nepentheae,  287 Aristolochiaceae,  792 

ttt  Albumen  0,  or  little. 
Class  58.  Cucurbitinece 
Begoniaceae,  318 Nhandirhobeae,  311 
Cucurbitaceae,  311 
Gronovieae,  744 

Class  59.  CEnotherinece . 
Halorageae,  722 
Qinothereae,  724 
Melastomaceae,  731 
Lythraceae,  674 ?  Rhizophoreae,  726 
Memecyleae,  731 Ccmbretaceae,  717 
?Myrtaceae,  734 

Class  60.  Daphnoidece. 
Gyrocarpeae,  535 Lauraceae ,  535 
HernandiacecC,  535 
Thymelaceae,  530 

Class  61.  Proteiwce. 
Proteaceae,  532 
Elaeagriaceae,  257 

Class  62.  RhamnoidecK. 
Penseaceae,  577 
Rhamneae,  581 
Stackhousieae,  589 

Class  63.  Myrtoidece. 
Myrtaceae,  734 Lecythideae,  739 Granateae,  734 
Calycanthese,  540 
?  Monimieae,  298 

Class  64.  Rosince. Pomaceae,  659 
Neuradeae,  563 
Spiraeaceae,  563 Rosaceae,  563 
Amygdaleae,  557 Chrysobalanaceae,  542 

Class  65.  Leguminosce. Papilionaceae,  ̂  
Caesalpinieae,  >  544 Mimoseae,  J 

?  Moringeae,  536 

Class  66.  Amentacece. 
Juglandeae,  292 ?  Salicineae,  254 
Quercineae,  290 

jBetulineae,  251 iMyriceae,  256 
ICasuarineae,  249 

Sub-branch  2.  Gymnospermce. 
Class  67.  Cmi/erce. 

Gnetaceae,  232 
Taxineae,  230 
C'upressin  ae,  226 

Abietineae,  226 

Class  68.  Cycadoideee. 
Cycadeae,  223 
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The  greiit  faults  of  this  arrangement,  in  bringing  Amentaceous  into  contact  with 
Leguminous  phmts,  in  separating  Chk)ranths  from  Pepperworts,  Myrtieblooms  from 
Hippurids,  and  many  such  instances,  need  not  be  insisted  on.  Such  a  system  cannot 
be  founded  on  sound  principles.  It  has,  however,  merits,  and  is  decidedly  the  most 
forward  step  that  the  Botanists  of  the  Modern  French  School  have  yet  taken.  The 
abandonment  of  the  Apetalse  of  Jussieu  is  more  especially  important. 

1843.  Meisner,  Carl  Friedrich. — (Plantarum  vascularium  genera  secundum  Ordinec 
naturalcs  digesta,  corumque  differenticB  et  affiniiates  tahulis  diagnosticis  expositce.) 

In  the  beginning  of  this  large  and  useful  work  Professor  Meisner  intended  to  follow- 
nearly  the  order  observed  by  De  CandoUe  in  his  Prodromus ;  and  accordingly  he 
commenced  without  any  plan  for  throwing  the  Natural  Orders  into  higher  groups. 
But  as  he  advanced  in  his  labovir  he  found  the  inconvenience  of  neglecting  the  latter, 
and,  as  early  as  p.  13,  he  commenced  with  his  Class  Malpighinse,  His  final  views  are 
given  in  a  Conspectus  diaguosticus,  the  skeleton  of  which  is  the  following  : — 

A.   VASCULAR  PLANTS. 
I  DICOTYLEDONS. 

+  Diploclilamyds. 
*  Diiilypetalous  or  Polypetalous. 

L  Thalamiflorals. 
Class  5,    Parietales.    \  Class  8.  LamprophylUc. 

\  Dipterocarpeee,  393 i  Chlaenaceae,  486 
.  Tei-iistrcemiacece,  396 Guttiferas,  400 
j  Marcgraviaceae ,  403 
Hypeiicineee,  405 ;  Rhizobolese,  398 

Pittosporeae,  441 
Frankeniacese,  340 
Tamariscinese,  341 
Podostemeas,  482 
Droseracere,  433 
Violarieae,  338 
Cistineae,  349 
Bixacese,  327 
Samydese,  330 
Homalinese,  742 

Class  9,  Malpighince. 
IHippocastaneas,  382 

r^,      ̂   7  77  -      I Saplndaceag,  382 Class  6.    Caw%;;i»c?>.Ljlipighiacea;,  388 lAcerinea?,  387 
1  Erythroxyleae,  391 Caryophylleae,  496 Sclerantheae,  528 

Paronychiese,  499 
Portulace8e,500 
Elatineae,  480 

Class  7.  Columniferce. 
Malvaceae,  368 
Buttneriaceae,  363 
Sterculiaceae,  360 
Tiliaceae,  371 

Hippocrateaceae,  584 ?  Coriarieae,  475 

Class  10,  Hespendes, 
Humiriaceae,  447 
Olacineae,  443 
Melioideas,  463 
Aurantiaceae,  457 
Ampelideae,  439 

II.  Calyciflorals. 

Class  1.  Polycarpicce. 
Ranunculaceae,  425 
Dilleniacese,  423 
Magnoliacese,  417 
Anonaceae,  420 
Menispermaceae,  307 
Berberidaceae,  437 

Class  2.  Nymphceoidece. 
Nelumboneas,  414 
Hydropeltidese,  412 
Nymphaeaceae,  409 
Sarraceniaceae,  429 

Class  3.  Rhoeadece. 
Papaveraceae,  430 
Fumariaceae,  435 
Cruciferae,  351 
Capparideae ,  357 
Resedaceae,  356 

Class  4.  Polygalince. 
Tremandreae,  374 
Polygaleae,  375 

Class  14.  Leguminosce. 
Leguminosae  verae,  544 
Moringeae,  366 

Class  15.  Rosiflorce. 
Rosacese,563 
Calycantheae,  540 
Myrtineae,  734 
Class  16  Calycanthemce. 
Melastomoideae,  731 
Lythrarieae,574 

Class  21.  Ruhlncinece . 
Rubiaceae,  761 
Lygodysodeaceae.  761 
Caprifoliacea?,  766 

Class  24,  Ericinece 
Vaccinieae,  757 
Ericaceae,  4.53 
Monotropeae ,  452 
Epacrideae,  448 

Onagraceae,  724 
Combretaceae,  717 
Rhizophoraceae,  726 
Vochysieae,  379 
Class  17.  Comiculatce. 
Saxifragaceae,  567 
Crassulaceae ,  344 Surianeae 
Francoaceae,  451 
Ficoideae,  .525 

I  Class  18.  Pcponiferce. 
I  Papayaceae,  321 Turneraceae,  347 
Malesherbiaceae,  335 
Passifloraceae,  332 
Belvisieae,  728 
Loaseee,  744 
Grossularieae,  750 
Cacteae,  746 
Cucurbitaceae,  311 
Class  19.  Frangulacece. 
Celastrineae,  586 

Class  11.  Gruinales. 
Geraniaceae,  493 
Lineae,  485 
Oxalideaj,  488 
Ledocarpeaa,  488 Vivianaceaj,  365 
Balsamineae,  490 
Tropaeoleae,  366 

Class  12.  Rutacece. 
Zygophyllaceae,  478 Ruteie,  469 
Diosme8e,469 
Zanthoxylaceae,  472 Simarubeae,  476 
Ochnacese,  474 
?  Pittosporeae,  441 
Class  13.   Terebintha,ce(^ . 
Juglandeae,  292 
Amyi-ideae,  459 Cassuvieae,  465 
Spondiaceae,  459 Burseraceae,  459 
Connaraceas,  468 

Rhamneae,  581 
BruDiaceae,  785 
Aquilarineae,  579 Chailletiaceae,  583 

Class  20.  TJmhclliflora-. 
Hamamelideas,  784 
Umbellifer£e,  773 Araliaceae,  780 
Corneae,  782 
AJangieae,  719 Loranthacea;,  789 

Brunoniaceas,  657 
Goodeniacese,  694 Lobeliacea?,  692 
Campanulaceae,  689 
Pongatieas,  689 

Class  27.  Petalanthor. 
Primulacea?,  604 
Myrsineae,  647 

*  *  Monopetaloiis, 
a.  Fruit  inferior. 

Class  22.    Aggregates.    Calycereae,  701 
Valerianeae,  697  r'looo  oo  n 
DipsacesE,  699  ^^^^^  ̂ 3.  Campanuhne<s. Compositae,  702  Stylideae,  696 

b.  Fruit  superior. 
Class  25.  Ligustrina.  Class  26.  Plantagoidcce. 
Columelliaceae,759  Plantagineae,  642 
Bolivariacea;,  612  Plumb^igineEe,  640 
I.Jasmineae,  6.50  SalvadoracoEe'  652 lOleaceae,  616 

d 
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Styracese,  592 
Ebenaceae,  595 
Sapotea;,  590 
Aquifoliaceae,  597 

Class  29.  Contortce. 
?  Roussaeaceae 
Loganiaceae,  602 
?  Gentianaceae,  612 

Apocynaceae,  599 Asclepiadea3,  623 
Class  30.  Tuhiflorce. 

Cuscutea?,  6.33 
Diapensiaceas,  606 ?  Retziacea^,  618 
Polemoniacese,  635 
Hydroleaceiu,  638 
Hydrophyllefe,  638 Convolvulaceae,  630 

Solanacese,  618 
Nolanacese,  654 
Eryclbeae,  595 Cordiaceas,  628 Ehretiaceae ,  653 
Borraginese,  655 
Class  31.  LaUatiflorce. 

Labiatse,  659 
Verbenaceae,  633 
Acanthaceii3,  678 

Pedaliaceae ,  669 
Bignoniaceae,  675 
Cyrtaiidraceae,671 Gesneriaceee,  671 
Scrophularineae,  681 Stilbineae,  607 
Myoporineae,  665 Selaginese,  666 Orobancheae,609 
Utricularieae,  686 
Globularieae,  666 

1 1  Monoclilamyds. 
Class  32.  Oleraccce. 

Petiveriaceae,  509 
Polygonaceae,  502 
Eriogoneae,  502 
Nyctagineae,  506 
Chenopodiaceae,  512 Amarantaceae,  510 
Phytolacceai,509 
Class  33.  Daphnoidece. 
Monimieae,  298 
Atberospermeae,  300 Laurineae,  535 
Gyrocarpese,  535 Grubbiaceae 
Nyssacea; ,  592 Ilelvingiaceae,  296 
SantalaceiB,  787 
Anthoboleae 

(  Phalerieae 
Aquilarineas,  579 
Thymeleae,  530 Hernaiidieas,  530 
Proteacese,  532 
Penaeaceae,  577 
Elaeagneae,  257 
Myristiceae,  301 
Class  34.  Serpentarice. 
Aristolocbiaceae,  792 
Nepentheae,  287 ?  Sarracennieae,  429 

Class  35.  Tricoccce. 
Be^nLaceae,  318 
EuphorbiaceEe,  274 
Stackhousiaceae ,  589 
Empetreae,  285 

Class  36.  JuUflorce. 
Cupuliferae,  290 Gunneraceas,  780 
Cynocrambeae Garryaceae,  295 Datisceae,  31 
Putranjiveae 
Forestiereae 
Scepaceae,  283 
?  Henslowiaceae,  569 
Lacistemeae,  .329 
Balsamifluse,  253 
Platanefe,272 
Antidesmeae,  259 Salicineje,  254 
Batideae,  286 
Celtideae,  580 
rirticaceae,  260 
Moreae,  266 

Artocarpeae,  269 
Trewiaceae,  274 
CannabinesB,  265 Betulacese,  251 
Ulraaceae,  .580 
Myriceae,  256 Casuarineae,  249 

Class  37.  PiperincF. 
Chlorantheae,  519 
Piperaceae,  515 Saurureae,  521 

Class  38.  ConifercB. 
Gnetaceae,  232 
Cupressineae,  226 Abietineae,  226 
Taxineae,  230 
Cycadeae,  223 

II.  MONOCOTYLEDONS. 

Class  39.  Rhizanthece. 
Balanophoreae,  89 
Cytineae,  91 Rafflesiacese,  93 

Class  40.  Spadiciflorce. 
Palmae,  133 
F'andanaceae,  1,30 
Typhaceae,  126 Aroidese,  127 

Class  41.  Helohice. 
Najadeas,  143 Alismaceae,  209 

Butomeae,  208 
Hydrocharideae,  141 
Class  42.  Gynandrce. 

Orchideae,  173 
Apostasieae,  184 
Class  43.  Scitaminec?. 

Zingiberaceas,  165 Cannaceae 
Musaceae,  163 

Class  44.  Ensatce. 
Burmanniaceae,  171 

Irideae,  159 
Hacmodoraceae,  151 
Ilypoxideae,  154 Amaryllideae,  155 Bromeliaceae,  147 

Class  45.  Conorarice. 
Pontederaceae,  206 
Liliaceffi,  200 
Dioscoreaceffi,  214 
Ophiopogoneae,  200 Taccaceffi,  149 
Melanthaceae,  198 
.luncaceae,  191 
Philydrese,  186 

Class  46.  Enantiohlanifp. 
Commelynaceae,  188 
Mayaceas,  189 
Xyrideae,  187 Eriocauleae,  122 
Restiaceoe,  121 Centrolepideae,  120 

Class  47.  Glumaceo'. 
Cyperaceae,  117 Gramineae,  106 

B.  CELLULAR  PLANTS, 
in.  ACOTYLEDONS. 

1843.     HoRANiNOW,  Paul. — {Tetractys   Naturce,  sen  systema  quadnmembre  omnium nattcralium.) 

In  this  work  the  views  of  the  author,  as  expressed  nine  years  before  in  his  Pnmce 
linecb  (p.  xUv.),  are  repeated  with  some  modifications  of  detail.  His  4th  Circle,  or  Sper- 
mophor£E,  are  called  Euspermse,  and  the  number  of  the  Alliances,  called  Orders, 
much  increased.  They  are,  moreover,  distinguished  by  the  termination  astra,  as  Rutas- 
tra,  Araliastra,  &c.  No  distinctive  characters  are  proposed  for  any  of  the  groups,  so 
that  means  are  not  afforded  by  the  learned  author  of  judging  of  the  principles  which 
have  guided  him  in  the  details  of  his  classification. 

1844.  JussiEU,  Adrien  de. — {Cours  Elementaire  d'Histoire  Naturelle :  Botmiique.) 
This  little  work  contains  all  the  Natural  Orders  of  plants  now  admitted,  arranged  on 

the  plan  of  Jussiou,  by  his  son.  It  is  therefore  the  most  recent  exposition  of  the  views 
of  tlie  learned  authors.  In  addition  to  the  names,  an  analysis  of  their  distinctive  charac- 

ters is  introduced  in  the  original,  to  which  a  student  may  be  usefully  referred.  The 
arrangement  is  not  however  extracted,  because  it  is  merely  artificial,  and  contrived  for 
the  purpose  of  finding  a  plant  easily  ;  in  which  respect  it  may  be  compared  to  the  Arti- 

ficial Analysis  affixed  to  the  present  work. 
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1845.    LiNDLEY,  John.— (r/te  Vegetable  Kingdom,  &c.) 
The  following  is  the  system  employed  in  the  present  Work  : — 

CLASSES. 

Asexual,  or  Flowerless  Plants. 
Stems  and  leaves  undistinguishable  I.  THALLOGENS. 
Stems  and  leaves  distinguishable  II.  ACROGENS. 

Sexual,  or  Flowering  Plants. 
Fructification  springing  from  a  tliallus  III.  RHIZOGENS. 
Fructification  springing  from  a  stem. 
Wood  of  stem  youngest  in  the  centre ;  cotyledon  single. 

Leaves  parallel- veined,  permanent ;  wood  of  the  stem  always  confused  .    |V.  ENDOGENS. 
Leaves  net-veined,  deciduous  ;  wood  of  the  stem,  when  perennial, 

arranged  in  a  circle  with  a  central  pith  V.  DICTYOGENS. 
Wood  of  stem  youngest  at  the  circumference,  always  concentric  ;  cotyledons  2  or  more. 

Seeds  quite  nalted  Vl.  GYMNOGENS. 
Seeds  inclosed  in  seed-vessels  VII,  EXOGENS. 

Class  I.  THALLOGENS. 
Alliances  of  Thallogkns 

1.  Algales. — Cellular  Jioverlcss  plants,  nourished  through  their  whole  surface  bp  the  medium  in  which 
thep  vegetate ;  living  in  water  or  very  damp  places;  propagated  by  zoospores,  co- 

loured spores,  or  tetraspores. 
2.  FuNGALEs. — Cellular  fowerless  plants,  nourished  through  their  thallus  (spawn  or  mycelium) living in  air;  propagated  by  spores,  colourless  or  brown,  and  sometimes  inclosed  in 

asci ;  destitute  of  green  gonidia 
3.  LicHENALES. — Ccllular  flovjerless  plants,  nourished  through  their  whole  surface  by  the  medium  in 

which  they  vegetate  ;  living  in  air  ;  propagated  by  spores  usually  inclosed  in  asci ; 
and  always  having  green  gonidia  in  their  thallus. 

Natural  Orders  of  Thallogens. 
Alliance  1.    Algales,  p.  8. 

Crystalline,  angnlar,  fragmentary  bodies,  brit-"| tie,  and  multiplying  by  spontaneous  separa-  >  1.  Diatomacece  or  Brittleworts,  p.  12 tion  ) 

Vesicular,  filamentary  or  membranous  bodies,"] multiplied  by  zoospores  generated  in  the  inte-  >  2.  Confervacece  or  Confervas,  p.  14 rior  at  the  expense  of  their  green  matter  .  J 
Cellular  or  tubular  unsymmetrical  bodies,")  or-  t 

multiplied  by  simple  spores  formed  externally  ]  ̂'  FucacecB  or  Seaweeds,  p.  20 Cellular ortubularunsymmetricalbodies,multi-)  a  j-i       •  ^    ,  , 
plied  by  tetraspores  •    •    •  j  ̂ -  or  Rosetangles,  p.  23 

Tubular  symmetrically  branched  bodies,  multi- ) 
plied  by  spiral  coated  nucules,  filled  with  >  5.  Characece  or  Charads,  p.  26 
starch  j 

Alliance  2.    Fungales,  p.  29. 

Spores  generally  quaternate  on  distinct  sporo-  T  6.  Hymenomycetes,    Agaricacece,    or ") phores.    Hymenium  naked  \  Toadstools.  i 
Spores  generally  quaternate  on  distinct  sporo-  (  7.  Caster omycctes,  Lycoperdacece,  or phores.    Hymenium  inclosed  in  a  peridium.  \  Pufflalls.  i 
Spores  single,  often  septate,  on  more  or  less  (  ̂  rr„„,-^,„„,  tt  ̂ ■ 

distinct  sporophores     Flocci  of  the  fruit        (^omornycetes,    Uredmacea;,  or obsolete  or  mere  peduncles  (  mights.  ^  ̂ 
Spores  naked,  often  septate.    Thallus  floccose  {  ̂ -  or 
Sporidia  contained  (generally  eight  together)  in  riO.  Ascomycetes,     Helvellacece,  or asci  I  Morels. 
Spores  surrounded  by  a  vesicular  veil,  or  spo-  ("11.  Physomycetes,    Mucoracece,  or rangium.    Thallus  floccose  \  Moulds. 

Alliance  3.   Lichenales,  p.  45. 
Nucleus  breaking  up  into  naked  spores  ...    12.  Graphidacece,  or  Letter. Lichens.  ) 

""^^S^^^Si^^  he.eroge.eous.  J  „^  f  ' 
d2 
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Class  II.  ACROGENS. 
Alliances  of  Acrogens;. 

4.  MvscALES.—CeUular  (or  vascular).    Spore-cases  immersed  or  calyptrate  (i.  e.  either  plunged  in  the 
substance  of  the  frond,  or  inclosed  within  a  hood  having  the  same  relation  to  the  spores 
as  an  involucre  to  a  seed-vessel). 5.  Lycopodales. — Vascular.    Spore-cases  axillary  or  radioal,one  or  many-celled.    Spores  of  ttvo  sorts. 

6.  FiLicALES.— FascitJar.    Spore-cases  marginal  or  dorsal,  otie-celled,  usually  surrounded  by  an  elastic 
ring.    Spores  of  but  one  sort. 

Natural  Orders  of  Acrogen.s. 
Alliance  4.    Muscales,  p.  54. 

1.  Hepatic^s. 

^Taters'^'  ̂ alveless,  without  operculuni  or  J       mcdace^^  or  Crystalworts,  p.  57 
Spore-cases  valveless  or  Wrsting  irregularly,  "l  ̂    Marchantiacece,  ov  Liverworts,  p.  58 without  operculum,  but  with  elaters   .    .    .j  ' Spore-cases  opening  by  a  definite  number  ori 

equal  valves,  without  operculum,  but  with  >  17.  Jungermanniacece,  or  Scalemosses, -p.  59 elaters  j 
Spore-cases  peltate,  sphttingon  one  side,  with-  » out  operculum,  and  with  an  elater  to  every  >  18.  Eqiiisetacece,  or  Horsetails,  p.  61 
spore  J 

2.  Musci. 
Spore-cases  opening  by  valves,  with  an  oper-|       Andrceacece,  or  Splitmosses,  p.  6.3 culum,  without  elaters  J 

^StrL'teir^^''"   """^        ̂ P;"^^"^""^;}  20.  Brj/ace^,  or  i/rnmoMe*,  p.  64 
Alliance  5.   Lycopodales,  p.  68. 

^Ciessfmi^lar'''^"^*^'  ̂ '''"'"''^  '  reproductive)  gi.  Lycopodiacea;,  or  Cluimosses,  i>.  69 
Spore  cases  many-celled,  radicle  (or  axiUary) 23.  Marsileace^,  or  Pepperworts,  p.  71 reproductive  bodies  dissimilar  J  '  ^ 

AtLiANCE  6.    Filicales,  p.  74. 

^'^l\^'^^Z^Vh':^S^,!i''S:!':  '°™''}       OpKio^'ossace..  or  A,,ers'  r»,„«.  p.  77 
^'Z:aSl^L^  "  ."""^""I-         ̂   rolyv^^a,,  or  F«-„.,  p.  78 

'T™gS;t''rv4nS^^^^  25.  or  p.  82 

Class  III.  RHIZOGENS 
Alliance  the  same  as  the  Class,  p.  83. 

Ovules  solitary,  pendulous  ;  fruit  one-seeded. 
Ovules  00,  parietal ;  fruit  many-seeded  ;  calyx  "1 3-4-6-parted  ;  anthers  opening  by  slits    .  .] 
Ovules  00,  parietal ;  fruit  many- seeded,  calyx ^ 

5-parted,  anthers  opening  by  pores .  • 

26.  Balanophoracem,  or  Cynomoriums,  p. 
27.  Cylinacea,  or  Cistusrapes,  p.  91 

28.  RafflesiacecB,  or  Bafftesiads,  p.  93. 

Class  IV.  ENDOGENS. 
Illtances  of  Endogens. 
composed  of  bracts  not  C( 

of  imbricated  colourless  or  herbaceous  scales). 

Alltances  of  Endogens. 

♦  Flowers  glumaceous  ;  (that  is  to  say,  composed  of  bracts  not  collected  in  tnie  whorls,  but  consistinc 
7.  Gltjmales. 

Flowers  petaloid,  or  furnished  with  a  true  calyx  or  corolla,  or  with  both,  or  absolutely  naked  ; 
(?  $  (that  is  having  sexes  altogether  in  diflferent  flowers,  without  half-formed  rudiments  of  the absent  sexes  being  present). 

8.  Arales.— J'^oic'e?-5  naked  or  consisting  of  scales,  2  or  3  toaether,  or  numerous,  and  then  sessile  on  a 
simple  naked  spadix  ;  embrrjo  axile  ;  albumen  mealy  orjleshy.  (Some  have  no  al- bumen). 

9.  Palmales.— F/0M,W5  pei-fect  [with  both  calyx  and  corolla),  sessile  on  a  branched  scaly  spadix  ;  em- 
bryo vague,  solid  ;  albumen  horny  or, fleshy.   Some  Palms  are  Q  . 

10.  Uydrales.— Flowers  perfect  or  imperfect,  usually  scattered  ;  embryo  axile,  vnthoul  albumen.  - aquatics.    (Some  are  0  . ) 
*♦*— Flowers  furnished  with  a  true  calyx  and  corolla,  adherent  to  the  ovary  ;  0 . 

11.  Narcissales.— J<7o!'.rr*  symmetrical,-  stamens  2  or     or  more,  all  perfect:  seeds  with  albumen; 
(Some  Bromeliacece  have  a  free  calyx  and  corolla). 

12.  Amomales.— -F/oiiv?-5  un symmetrical ;  stamens  1  to  5,  some  at  least  of  which  are  petaloid  i  seeds with  albumen. 
13.  OnvM\T>\t.R^.—Flotcersnnsymmetrical!  stamens  \  /o  3  :  seeds  without  albumen. 
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*  Flowers  furnished  with  a  ti-ue  calyx  and  corolla,  free  from  the  ovary  ;  0  • 
14.  XvmDALBS.—Flotvers  half  herbaceous,  2-S-petaloideous  ;  albufnen  copious. 
15.  JuNCALES.— /'/ow-'cr*  herbaceous,  dry,  and  permanent,  scarious  if  coloured;  albumen  copious (Some  Callashave  no  albumen). 
16.  IjiLiAhKS.— Flowers  hexapetaloideous,  succulent,  and  withering  ;  albumen  copious 17.  Au&MAhKs.— Flowers  2-i3-petaloideous,  apocarpal ;    albumen  none.    (Some  Alismads  ure  abso- lutely  ?  (?  ). 

Natural  Orders  of  Endogens. 
Alliance  7.    Glumales,  p.  105. 

Ovary  1-celled,  with  2  or  more  distinct  (or"] united)  styles  ;  ovule  ascending  ;  embryo  >  29.  Graminacece,  or  Grasses,  p.  106 lateral,  naked  J 
Ovary  1-celled,  with  2  or  more  (distinct  or)  1  on  /^  , 

united  styles  ;  ovule  erect ;  embryo  basal.    .]       ̂ yperaceee,  or  Sedges,  p.  117 Ovaries  several  (sometimes  united)  with  1  styled 
to  each  ;  ovule  pendulous ;  glumes  only  ;  (  oi    -n  •  -,  . 
styles  1-2;  anthers  1-ceUed  ,  embryo  ter- f  ̂ -^^  or  i?mWeitw<*,  p.  120 minal  ) 

Ovary  1-2-3-ceIled,  .with  2  or  3  styles  always ;  ] 
ovule  pendulous  ;  glumes  only;  styles  2-3;  \  32.  Restiacea:,  or  Ltstiuds,  p.  121 anthers  1-celled  ;  embryo  terminal  ....  J 

Ovary  2-3-celled,  with  1  style  to  each  cell ;  "i 
ovule  pendulous;  a  membranous  3-lobed  I       „  .  , 
cup  within  the  glumes;  anthers  2-celled  ;  r^'  E'tocaulacea,  or  Pipeworts,  ip.  122 embryo  terminal  J 

Alliance  8.    Arales,  p.  123. 
Flowers  2  or  3,  of  which  one  only  is  ?  .  Spa-^ 

dix  0.    Ovary  one-ceUed.    Ovules  erect.)  34.  Fistiacece,  or  Lemnads,  or  Duckweeds,  y.  121 Embryo  slit  J 
Flowers  00,  on  a  naked  spadix.    Calyx  scaly ~j 

to  the  pericarp.    Embryo  slit  ) 
Flowers  00,  naked,  on  a  solitary  spadix  co-") vered  by  a  single  hooded  spathe.   Anthers  >  36.  Aracece,  or  Arads,  p.  127 

sessile.  Seed  loose.  Embryo  slit,  axile  .  .J 
Flowers  00,  naked  or  scaly,  on  a  spadix  co-'j vered  by  many  spathes.    Anthers  stalked.  \  37.  Pandanacece,  or  Screwpines,  p.  130 

Seeds  loose.    Embryo  solid,  minute   .    .    .  j 
Alliance  9.   Palmales,  p.  133.  38,  Pahnaceee,  or  Palms,  p.  133 
Alliance  10.   Hydrales,  p.  140. 

Stamens  epigynous  ;  ovary  adherent  ....    39.  Hydrocharidaceoe,  or  Hydrocharads,  p.  141 
Stam.  hyp. ;  ov.  free ;  pollen  globose   ...   40.  Naiadace<e,  or  Naiads,  p.  143. 

^'gSboYe^''.       ̂ ^'^'^y^^"^^':  "l^"^;'  P^"«^J.40  Us.  Triuridacece,  or  Triurids,  p.  144  a. Stam.  hyp.;  ov.  free  ;  pollen  confervoid  ,    .   4A.  Zosteracece,  or  SeawracTcs,^.  146. 
Allian'ce  11.    Narcissales,  p.  146. 

^Sme^SSly*^'.""''  iuabricated.  j       Bromeliacece ,  or  Bromeliads,  p.  147 

^menleshy  ^^''""}  43.  Taccace<E,  or  Taccads,  p.  1^9 Flowers  hexapetaloideous,  tubular,  scarcely  i 
imbricated    Stamens  3,  opposite  the  petals,  (       Ha^modorace<B,  or  Bloodroots,  p.  151 or  6;   anthers  turned  inwards.     Radicle  j  ' remote  from  the  hilum,  which  is  naked  .  j 

Flowers  hexapetaloideous,  much  imbricated.  ^ 
Stamens  6  ;  anthers  turned  inwards.  _  Radi-  (_      HypoxidacecB ,  or  Hijpoxids,  p.  154 cle  remote  from  the  hilum,  which  is  often  »        .  r        ;  x- strophiolate   .  .) 

Flowers  hexapetaloideous,  much  imbricated.^ 
Stamens  6,  or  more  ;  anthers  turned  inwards.  >  46.  Amariillidacece,  or  Amaryllids,  p.  155 
Radicle  next  the  hilum  j 

Flowers  hexapetaloideous.    Stamens  3,  oppo-)        r  •  7  ^  •, 
site  the  sepals  ;  anthers  turned  outwards.    .  j       Ir>dacece,  or  Irtds,  p.  lod 

Alliance  12.    Amomales,  p.  162. 
Stamens  more  than  1 ;  (anthers  2-celled,  no)  ,  ,„„ 

vitellus)      .    .  .         1  ̂'  -^-'^"*«ce«,  or  Musads,  p.  163 Stamen  but  1;  anther  2-celled:  embryo  in  a)  „.  ^.  ,  , 
vitellus   .   } Z I  ngiberacece,  or  Gmgerwor is,  p  I60 

Stamen  but  1;  anther  1-celled  (halved),  no. vitellus  
Allia.vce  13.    Orchidales,  p.  170. 

Flowers  regular.  Stamens  free,  perigynous.    .    61.  Burmanniaceie,  ov  Btinnanniads,  p.  171 

""rieU?  'r'^"!''':  .  ^.^^'f"'.^  P''':}  52.  Orchidacece,  or  Orchids,  p.  173 
^'S'  53.  Apostasiacec,,  or  Apostasiads,  p.  184 

'  j  50.  Marantacece,  or  Marants,  p.  168 
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Alliance  14.    Xyridales,  p.  185. 
Sepals  0.   Petals  2.   Stamens  3,  of  which  2  are)        r,,     ̂   ur  ,  lo^- 

abortive.    Kmbryo  axile,  in  fleshy  albumen.;  ̂ 4  Phtlydracece ,  or  Waterworls,  p.  18b 
Sepals  .3.    Petals  3.    Stamens  3,  fertQe.  Car-^ pels  opposite  sepals.     Placentae  parietal.!        „  „ 
Embryo  minute,  on  the  outside  of  fleshy  f^-^-  ̂ yndaccce,  ov  Xynds,  ̂   1^1 albumen  ) 

Sepals  3.    Petals  3.    Stamens  6  (or  3).  Car-^ 
pels  opposite  sepals.    Placentae  axile.   Em-Ue.  ComimUjnacece,  or  Spiderivorts,  p.  188 
bryo  trochlear,  half  immersed  m  fleshy  [  *^         '       '  '  ̂ albumen  .J 

Sepals  3.     Petals  3.    Stamens  3  ;   (anthers  i 
l-ceUed).     Carpels  opposite  petals.    Pla-  (       Mmjacece,  or  3Iaijacs,  p.  189 
centae  parietal.     Embryo  mmute,  on  the  [  ^       >  ^     >  t- outside  of  fleshy  albumen  j 

Alliance  15.    Juncales,  p.  190. 
Flowers  scattered.  Embryo  minute,  undivided.    58.  Juncacece,  or  Rushes,  p.  191 
Flowers  spadiceous.     Embryo  axile,  with  a)        Omntinpe^  or  Ornntindt  n  I'C^ 

conspicuous  cleft  on  one  side  ]       ̂'^ontiacecB,  or  Oiontiads,  p.  l.W 
ALLfANCE  16.    Liliales,  p.  195. 

Perianth  surrounded  by  a  calycine  involucre,^ 
the  inner  bracts  of  which  are  coloured  and  >  60.  Gilliesiacea,  or  Gilliesiads,  p.  196 
petaloid  j 

Perianth  naked,  flat  when  withering.  Anthers) 
turned  outwards  ;  styles  distinct ;  albumen  >  61.  Melanthacece,  or  Melanths,  p.  198 
fleshy  j 

Perianth  naked,  flat  when  withering.  Anthers') turned  inwards.  Styles  consolidated.  Albu-  >  62.  Liliacece,  or  Lilyivorts,  p.  200 men  fleshy  j 
Perianth  naked    circinate  when  withering,  j       PontederacecB,  ov  Pontederads, Anthers  turned  m wards.    Albumen  mealy  .  J 

Allianck  17.   Alismales,  p.  207. 

Flowers  scaly.    Placentae  few-seeded,  simple^ 
and  axile,  or  basil.  Embryo  slit  on  one  >  66.  Juncaginacece,  or  Arrow -grasses,  p.  210 side,  with  a  very  large  plumule     .    .    .  .  j 

Class  V.  DICTYOGENS. 
Alliance  the  same  as  the  Class,  p.  211. 

(For  Triui'idacese,  formerly  referred  here,  see  p.  144  a.) 

'''c°o3ii.?d;  se~.der  '".'-  .  ':"^'"!}  o»,  or  ya,ns,  p.  214 
Flowers  c?  ?  .    Carpels  several,  quite  conso-") lidated.    Placentae  axile.   Flowers  hexape-  >  69.  Smilacece,  or  Saisaparillas ,  p.  21.5 taloideous  J 
Flowers  0.    Carpels  several,  quite  consoli-) dated.     Placentae  parietal.     Flowers  3-6-  >  70.  Fhilcsiacece,  or  Philesiads,  p.  217 
petaloideous  j 

Flowers  0.  Carpels  several,  half-consolidated. "»        TrilUacecB  or  Parids  n  218 
Placenta  axile.    Flowers  3-petaloideous.    .]  or  f  arias,  p.  Ji» 

Flowers  ̂ .    Carpels  solitary,  simple,  many- 
seeded,  with  long-stalked  anatropal  seeds  >  72.  Roxburghiacece,  or  Roxburghworts,  p.  5?i9 and  a  basal  placenta  ) 

Class  VI.  GYMNOGENS. 
Alliance  the  same  as  the  Class,  p.  221. 

Stem  simple,  continuous.     Leaves  parallel-") veined,  pinnate.   Scales  of  the  cone  antheri-  >  73.  Cycadeacece,  or  Cycads,  p.  223 ferous  ) 
Stem  repeatedly  branched,  continuous.  Leaves)  ̂  

simple,  acerose.   Females  in  cones    .    .    ,]^^-  Pmacca,  ox  Conifers,  ̂ .221] 
Stem  repeatedly  branched,  continuous.  Leaves") sinii)le,  often  fork-vchied.  Females  solitary,  i 

Jlenibrane  next  the  nucleus  inclosed.  An-  (  ̂5.  Taxacece,  or  Taxads,  p.  236 thers  2- celled,  ope*iing  longitudinally  .    .  .J 
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stem  repeatedly  bianclied,  jointed.  Leaves') simple,  iiet-veiiied.     Membrane  next  the  I  „,  „  „  „    i  ■  ,  l/-  o.,o 
nucleus  tubular,  protruded.  Anthers  1- ^  Gndacece,  ox  Joint  ktrs,^.  162 celled,  opening  by  pores  .... 

Class  VII.  EXOGENS. 
Alliances  of  Exogkns. 

Sub-Class  I.  DICLINOUS  EXOGENS. 
Flowers  $   ?  ,  without  any  customary  tendency  to  ̂  . 

18.  Amentai-es. — Flovoers  in  catkins,  achlamydeous  or  monochlamydeous ;  carpels  superior;  embryo small,  with  little  or  no  albumen. 
19.  Urticales. — Flowers  scattered,  monochlamydeous  ;  carpel  single,  superior ;  embryo  large,  lying  in a  small  quantity  of  albumen, 
20.  EuPHORBLALES. — Flowcrs  scattered,  monodichlamydeous  ;  carpels  consolidated,  superior;  placentce 

axile  ;  embryo  surrounded  by  abundant  albumen.  {Albumen  occasionally  absent) . 
21.  QuERNALES. — Flowcrs  in  catkins,  monochlamydeous  ;  carpels  inferior  ;  embryo  amygdaloid,  without albumen. 
22.  Garryales. — Flowers  monochlamydeous,  sometimes  amentaceous  -  carpels  inferior  ;  embryo  minute, 

in  a  large  quantity  of  albumen. 
23.  MKNi'g,vKRUA-LK&.— Flowers  monodichlamydeous;  carpels  superior,  disunited;  embryo  surrounded  by abundant  albumen. 
24.  CucuRBiTALEs. — Flowcrs  monodichlamydcous  ;  carpels  inferior  ;  placenta;  parietal ;  embryo  without albumen. 
25.  Papayales. — Flowers  dichlamydeous  ;  carpels  superior,  consolidated  ;  placentce  parietal  ;  embryo 

surrounded  by  abundant  albumen. 

Sub-Class  II.  HYPOGYNOUS  EXOGENS. 
Flowers  ̂   ,  or  ̂   ̂   ?  ;  stamens  entirely  free  from  the  calyx  and  corolla. 

2(5.  VioLALES. — Flowers  monodichlamydeous ,  placentce  parietal  orsutural;  embryo  straight,  with  little or  no  albumen. 
27.  CrsTALES. — Flowers  monodichlamydeous;  placentce  parietal  or  sutural ;  embryo  curved  or  spiral, with  little  or  no  albumen. 
28.  Malvales. — Flowers  monodichlamydeous ;  placentce  axile  ;  calyx  valvate  in  aestivation  ;  corolla imbricated  or  twisted  ;  stamens  defMite  or  00  ;  embryo  with  little  or  no  albumen. 
29.  Sapindales. — Flowers  monodichlamydeous,  unsymmetrical ;  placentce  axile;  calyx  and  corolla 

imbricated;  stamens  definite;  embryo  with  little  or  no  albumen.  (Stamens 
rarely  00). 

30.  GuTTfFSRALES. — Flowcrs  monodichlamydeous;  placentce  axile;  calyx  imbricated;  corolla  imbn- cated  or  twisted ;  stamens  00 ;  embryo  with  little  or  no  albumen.  (Stamens 
sometimes  definite  in  number). 

31.  Nymphales. — Flowers  dichlamydeous  ;  placentce  axile  or  sutural ;  stamens  00;  embryo  on  the  out- 
side of  a  very  large  quantity  of  mealy  albumen.    (A  part  have  no  albumen). 

32.  Ranales. — Flowers  monodichlamydeous  ;  placentce  sutural  or  axile;  stamens  00;  embryo  minute, inclosed  in  a  large  quantity  of  fleshy  or  horny  albumen. 
33.  Berberales. — Flowers  monodichlamydeous,  unsymmetncal  in  the  ovary  ;  placentce  sutural,  parietal, 

or  axile  ;  stamens  definite  ;  embryo  inclose^  in  a  large  quantity  of  fleshy  albu- men. 
34.  Ericales. — Floivers  dichlamydeous,  symmetrical  in  the  ovary  ;  placentae  axile  ;  stamens  definite  ; embryo  inclosed  in  a  large  qvmitity  of  fleshy  albumen.  (Stamens  occasionally adherent  to  the  corolla). 
35.  RuTALES. — Flowers  monodichlamydeous,  symmetrical;  plctcentce  axile  ;  calyx  and  corolla  imbricated, 

if  present;  stamens  definite  ;  embryo  with  little  or  no  albumen.  [Occasionally 

^?)- 
36.  G.  RANiALEs. — Floivers  monodichlamydeous,  symmeU'ical ;  placentce  axile;  calyx  imbricated;  co- rolla twisted  ;  stamens  definite  ;  embryo  with  little  or  no  albumen. 
37.  SiLENALEs. — Flowers  monodichlamydeous  ;  placenta  free .  central  ;  embryo  external,  curved  round  a little  mealy  albumen  ;  carpels  more  than  one,  completely  combined  into  a  com. 

pound  fruit.    (Some  slightly  perigynous,  others  ̂   ̂   i« 
38.  Chenopodales. — Flowers  monochlamydeous  ;  placentae  free,  central;  embryo  external,  either  curved 

round  or  applied  to  the  surface  of  a  little  mealy  or  horny  albumen  ;  carpels  soli- 
tary, or,  if  more  than  one,  distinct.    (Some  slightly  perigynous,  others  ̂   ). 

39.  PiPERALES. — Flowers  achlamydeous  ;  embryo  minute,  on  the  outside  of  a  large  quantity  of  mealy albumen.    [Occasionally  ^ 

Sub-Class  III.  PERIGYNOUS  EXOGENS. 
Flowers  Q ,  ox  3  0  ̂  ;  stamens  growing  to  the  side  of  either  the  calyx  or  the  corolla  ;  ovary 

superior,  or  nearly  so. 
40.  VicoiDAhE?,.— Flowers  monodichlamydeous  ;  placentce  central  or  axile  ;  corolla,  if  present,  polypeta- 

lous  ;  embryo  external,  and  curved  round  a  small  quantity  of  mealy  albumen. 
41.  Daphnales. — Flowers  monochlamydeous ;  carpel  solitary  ;  embryo  amygdaloid,  without  albumen. 
42.  Rosales. — 2'lowers  monodichlamydeous;  carpels  more  or  less  distinct:  placentce  sutural;  seeds 

definite  ;  corolla,  if  present,  polypetalous ;  embryo  amygdaloid,  with  little  or no  albumen. 
43.  Saxifragales.  — jRoioers  monodichlamydeous;  carpels  consolidated;  placentae  sutural  or  aodle  ; 

seeds  00 ;  corolla,  if  present,  polypetalous  ;  embryo  taper,  with  a  long  radicle and  a  little  or  no  cdbumen. 
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[LiNDLEY. 44.  Rhamnales  —Flowers  monodichlamydeous  ;  carpels  consolidated  ;  placentce  axile  ;  fruit  capsular, 
berried,  or  drupaceous ;  seeds  definite ;  embryo  amygdaloid,  with  little  or  no albumen. 

45.  Gkntianales. — Flowers  dichlamydeous,  m^onopetalous  ;  placentcB  axile  or  parietal ;  embryo  minute, 
or  with  the  cotyledons  much  smaller  than  the  radicle,  lying  in  a  large  quantity  of albumen. 

46.  SoLANALEs. — Flowcrs  dichlumydeous,  monopetalous,  symmetrical;  placentce  axile ;  fmit  2-3-celled  ; 
embryo  large,  lying  in  a  small  quantity  of  albumen.  ( Occasionally  achlamydeous 
or  polypetalous). 

47.  CoRTUSALES. — Flowers  dichlamydcous ,  monopetalous,  symmetrical;  placenta  free,  central;  embryo 
lying  among  a  large  quantity  of  albumen.  ( Occasionally  monochlamydeous,  or  poly- 
2>etalous). 

48.  EcHiALEs. — Flowers  dichlamydeons,  monopetalous,  symmetrical,  or  unsymmetrical ;  fruit  nucamen- taceous,  consisting  of  several  one-seeded  nuts,  or  of  clusters  of  them  separate  or 
separable  ;  embryo  large,  with  little  or  no  albumen.    ( Very  rarely  hypogynous.  !^ ) 

49.  BiG.voNiALES. — Flowers  dichlamydeons,  monopetalous,  unsymmetrical ;  fruit  capsidar  or  berried, 
with  its  carpels  quite  consolidated;  placentce  axile,  or  parietal,  or  free  central; embryo  with  little  or  no  albumen. 

Sub-Class  IV.  EPIGYNOUS  EXOGENS. 
I'lowers  P  or  (J  P  ?  :  stamens  growing  to  the  side  of  either  the  calyx  or  corolla ;  ovary inferior  or  nearly  so. 

50.  Campanales.-  Flowers  dichlamydeous,  monopetalous  ;  embryo  with  little  or  no  albumen. 
51.  Myrtales. — Floivers  dichlamydeous,  polypetalous ;  placentce  axile ;  embryo  with  little  or  no  albu- men.   (Occasionally  monochlamydeous). 
52.  Cactales. — Flowers  dichlamydeous,  polypetalous ;  placenta:  parietal;  embryo  with  little  or  no albumen. 
53.  Grossales. — Flowers  dichlamydeous,  polypetalous  ;  seeds  numerous,  minute ;  embryo  small,  lying 

in  a  large  quantity  of  albumen. 
54.  CiNCHONALES. — Flowcrs  dicklamydeous,  monopetalous;  embryo  minute,  lying  in  a  large  quantity 

of  albumen. 
65.  Umbellales. — Flowers  dichlamydeous,  polypetalous  ;  seeds  solitary,  large ;  embryo  small,  lying  in 

a  large  quantity  of  albumen. 
.'')6.  AsARALES. — Flowers  monochlamydeous  ;  embryo  small,  lying  in  a  large  quantity  of  albumen. 

Natural  Orders  of  Exogens. 
A  LLiANCE  18.    Amentales,  p.  248. 

Ovary  1-celled    0^a^le  1  or  2,  ascending.  Ra-"i        „        .  c  v      7  o<n 
dicle  superior   _\  ''•  Casuarinaccce,  ov  Beef  woods, -p. Ovary  2-celled.   Ovule  1,  pendulous.   Radicle)  ,  ,      .  on 
superior  .    .  ...  .    .    .]'°'  J^etulacca;,  or  Birchworls,  p.  251 

Ovary  2-celled.    Ovules  00.    Seeds  winged.    .    79.  Altingiaccce,  or  Liquidambars ,  p.  253 
Ovary  1-celled.  Ovules  00.   Seeds  cottony .    .    m.  Salic'acea;,  ov  Willowworts, -p.  2o4. Ovary  1-celled     Ovule  1,  erect.     Radicle")  •  ^  1       .  nr^ 
superior    ]       -M^yricacecB,  or  Galeworts,  p.  256 

Ovary  1-celled.    Ovule  1,  ascending.    Radicle i  ^,  , 
inferior  .  .    .  .  |       ■E'<««'7>«ace«f,  or  Oleasters,  p.  257 

Alliance  19.    Urticales,  p.  258. 
Radicle  superior.     Ovules  twin,  suspended. ^ lunbryo  straight,    albuminous.     Anthers  >  83.  Stilaginacece,  or  Antidesmads,  p.  259 

2-lobed,  with  vertical  fissures  j 
Itadicle  superior.    Ovule  solitary,  erect.  Em-") bryo  straight,  albuminous.    Juice  limpid.  >  84.  Urticacea:,  or  Ncttleworis,  p.  260 Stipules  small,  flat  j 
Radicle    inferior.     Embryo    exalbuminous.)       ^     .    .   „  rr 

Plumule  many -leaved,  large  j  85-  Ceratophyllacem,  ov  Hornworts,  p.  2&.J Radicle  superior     Ovule  solitary,  suspended. 
Embryo  hooked,  e.xalbuminous  .  . 

Radicle  superior.  Ovules  solitary,  suspended. ,  , 
Embryo  hooked,  albuminous  ]  ̂7.  Moracem,  or  Morads,  p.  266 Radicle  superior.     Ovule  solitary,  erect  or^ 
suspended.  Embryo  straight,  exalbuminous.  >  88.  Artocarpacece,  or  Artocarpads,  p.  269 
Juice  milky.    Stipules  large,  convolute  .    .  j 

Radicle  inferior.    Embryo  albuminous.  Plu-^ 
nmle  minute.  Juice  limpid.    Stipules  large,  >  89.  Platanacece,  or  Planes,  p.  272 deciduous  J 

[  j  86.  Cannabinacece,  or  Hempworts,  p.  265 

LLANCE  20.     EUPHORBIALES,  p.  273. 
Ovules  definite,  suspended,  anatropal.    Radi  ")  p,„  o  ,  nn, cle  superior  .   ,  \^^'  Euphorbiaceee,  or  Spurgeworts,  p.  274 Ovules  definite,   suspended,  campylotropal. )  ,  ^o.^ 

Radicle  inferior,  albumen  mealy        .    .    .)  *Gyrosicmonea!,  p.  282 0\-ules  definite,  suspended,  anatropal.    Radi-)ni  c  c  ^ cle  superior.    ̂   amentaceous  ...     .  ,j  Scepacea,  ov  Scepads,  p.  283 Ovules  definite,  suspended,  amphitropal.  Ra-I  o„  ̂   ,  „,  , dicle  superior  .....  j  CalhtrichaceeB,  or  Starworts,  p.  284 Ovules  definite,  ascending,  anatropal     Radi-)  „  ^     ,  . cle  inferior  ]  OS.  Empetracece,  or  Crowberries,  p.  285 
Ovules  solitary,  ascending.    ?  naked,  com-)  *Batidea-  r,  98fi 

bined  into  a  succulent  cone    .....    J         Jiattaea;,  j,.  JUb Ovules  00,  ascending.   Radicle  inferior.  Seeds'* 
scobifonn    ...   (  94.  1  Nrpenthacea;,  ov  Nepenths,  Y>.  2'^'! 
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Ai.lianck;  21.    Quernalks,  p.  289. 
Ovary  2-  or  more  celled.    Ovules  pendulous'!       y.     ;  T,r   ,      .  ^r^f^ 

or  peltate   j       ̂orylaccce,  or  Mastworts,  p.  290 
Ovary  1 -celled.    Ovule  solitary,  erect    .    .    .    96.  Ju(;landacea;,  or  Juglaitds,  p.  292 

Alliance  22.    GAnayALES,  p.  294. 
FlovvefS  amentaceous.    Leaves  opposite,  ex- )       ̂   ^ 
stipulate   j       ̂(^rryacecB,  or  Garryads,  p.  295 

Flowers  fascicled.  Leaves  alternate,  stipulate.   98.  Helwhigiacece,  or  Helwingiads,  p.  296 
Alliance  2:5.    Menispermales,  p.  297. 

Albumen  copious,  solid.    Seeds  pendulous;^    „„         .  . 
embryo  small,  external.  Stamens  perigynous.;        ̂ ^onimiacea ,  or  Monimiads,  p.  298 

Albumen  copious,  solid.    Seeds  erect.    An-  \  100.  Atherospermacece,  or  Plume- Nutmecis thers  opening  by  recurved  valves    .    .    .    ./  p.  300 
Albumen  copious,  ruminated.    Sepals  united)  . 

into  a  valvate  cup  ]  ̂"1-  Myristicacece,  or  Nutmegs,  p.  301 
Albumen  copious,  solid.    Seeds  parietal ;  em- ),      ̂   ̂ . 

bryo  minute  ]        Liardtzabalacea: ,  or  Lardizdbalads,  p.  303 
Albumen  copious,  solid.    Seeds  pendulous ;  ] 
embryo  minute,  internal.    Stamens  hypogy-    103.  Schizandracece ,  or  Kadsurads,  p.  305 

Albumen  sparing,  solid.    Seeds  araphitropal :  "l,  ̂  ,  . 
embryo  large  ,   .  j        ̂ emspermacece,  or  Menispermads,  p.  307 

Alliance  24.    Cucurbitales,  p.  310. 
Fruit  pulpy.   Placentae  strictly  parietal.   Mo-)  „ 
nopetalous  ]        tucurhiiacecB,  ov  Cucurbits,  t^.ZII Fruit  dry.    Placentae  strictly  parietal.    Ape-)         „  ,.  „  . 
talous.   ....    .   .]  1^^-  •^^'«*<^«c<?«,  or  Z>aiwcads,  p.  316 Fruit  dry.    Placentae  projecting  and  meeting)         w      •  ^ 
in  the  axis.    Monodichlamydeous  .    .   .    ,]        Begomacece,  ov  Begoniads,  ̂ . 'SIS 

Alliance  25.    Papayales,  p.  320. 
Corolla  monopetalous  ;  ?  without  scales  .    .    108.  Papayacece,  ov  Papayads,  p.  321 Corolla  polypetalous ;    ?  with  scales  in  the) throat J  109.  Pangiacece,  or  Pangiads,  p.  323 

Alliance  26.    Violales,  p.  326. 
Flowers  scattered,  apetalous  or  polypetalous.  i 

Petals  and  stamens  both  hypogy  nous.  Leaves  >  llOi 
dotless,  or  with  round  dots  only    ...  .J 

Flowers  in  catkins,  apetalous,  scaly,  polyga-) 
mous.    Stamens  unilateral  j  ii. Flowers  scattered,  apetalous,  tubular,  herma-i 
phrodite.    Leaves  marked  with  both  round  [  -i  i  .7 
and  linear  transparent  dots.   (Stamens  peri-  [' gynous)  j 

I'lowers  polypetalous  or  apetalous,  coronetted.  ) 
Petals  perigynous,  imbricated.    Stamens  on  I  -.g 
the  stalk  of  the  ovary.    Styles  simple,  ter-  [ minal.  Seeds  arillate.   Leaves  stipulate  .    .  J 

Flowers  polypetalous,  coronetted.  Petals  peri-  "j gynous,  imbricated.  Stamens  on  the  stalk  I 
of  the  ovary.  Styles  simple,  dorsal.  Seeds  [ without  aril.    Leaves  without  stipules    .    .  J 

Flowers  polypetalous.     Calyx  many-leaved. ) 
Petals  perigynous.    Anthers  1-celled.  Fruit  !,,^ stipitate,   consolidated,    siliquose.     Seeds  ( 
without  albumen.    Stamens  perigynous.  .) 

Flowers  polypetalous.     Calyx  many-leaved.  ^ Petals  hypogynous.     Stamens  all  perfect;  I 
anthers  crested,  and  turned  inwards.    Fruit  |  ^ consolidated.    Seeds  albuminous   .   .    .    .  J 

Flowers  polypetalous.    Calyx  tubular,   fur-)  ̂  rowed.    Petals  hypogynous,  unguiculate.    .  j 
Flowers  polypetalous.  Calyx  many-leaved. ) Petals  hypogynous.  Styles  distinct.  Fruit  | 

consolidated.  Seeds  00,  basal,  comose,  with-  f out  albumen  J 
Flowers  polypetalous.     Calyx  many-leaved. ) Petals  hypogynous.    Stamens  partly  sterile  i 
and  petaloid ;  anthers  opposite  the  petals,  j- 119. naked,  turned  outwards.  Fruit  consohdated.  1 
Seeds  albuminous   •    •  J 

Flowers  polypetalous  or  monopetalous.  Calyx^ 
many-leaved.     Petals  hypogynous.     Fruit  >  120. 
follicular,  apocarpous  I 

Flowers  polypetalous.  Petals  perigynous,  con- ) 
torted.    Styles  forked.   Leaves  exstipulate  .  j 

Flacourtiacece,  or  Bixads,  p.  327 

Lacistemacece,  or  Lacistemads,  p.  329 

Samydaceai,  or  Samyds,  p.  330 

PassiJioracecB,  or  Passionworis,  332 

Malesherbiacece,  or  Croumworts,  p.  335 

Moi-ingacece,  or  Moringads,  p.  336 

Violaccce,  or  Violetivorts,  p.  338 

Frankeniacece,  or  Frankeniads,  p.  340 

Tamaricacece,  or  Tamarisks,  p.  341 

Sauvagcsiacece,  or  Sauvageads,  p.  343 

Crassulacece,  or  Honseleeks,  p.  344 

TurneracccB,  or  Tiirnerads,  p.  347 
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Stameus  not  tetradynanious,  generally  indefi--^ nite.    Flowers  V  or  %/ .   Seeds  with  albu-  >  122.  Cistacece,  or  Rock  Roses,  p.  34!) men.    Fruit  closed  up  J 
Stamens  tetradynamous.  Flowers  .  .  . 
Stamens  not  tetradynamous,  definite.  Flowers not  tetramerous.    Seeds  without  albumen. 

Fruit  usually  open  at  the  point  
Stamens  not  tetradynamous.      Flowers  \/ • 

Seeds  without  albumen.  Fruit  closed  up  . 

123.  Brassicaccce,  or  Cntci/ers,  p.  351 
124.  Rescdacece,  or  Weldworts,  p.  356 

125.  Capparidaceee,  or  Capparids,  p.  357 

126. Allfance  28.    Malvales,  p.  359. 
Stamens  columnar,  all  perfect.    Anthers  2- 

celled,  turned  outwards  , 
Stamens  monadelphous,  in  most  cases  partly)  „ 

sterile.    Anthers  2-celled,  turned  inwards  .j 
Stamens  free.    Disk  none.    Seeds  with  albu-^ 

Petals  permanent.  I  128. 

130. 

men.  Embryo  curved. 
Calyx  ribbed    .    .    .  . Disk  none. Stamens  free.    Disk  none.    Seeds  without  al- 

bumen.   Embryo  amygdaloid  .... 
Stamens  columnar,  all  perfect.    Anthers  1- celled,  turned  inwards  
Stamens  free,  on  the  outside  a  disk.    Seeds)  -j^oj with  albumen.   Embryo  straight   ....  J 
CE  29.    Sapindales,  p.  373. 
Flowers  complete,  partially  symmetrical. 

Calyx  valvate.  Anthers  2-  4-celled,  opening 
by  pores  

I'lowers  complete  (irregular),  unsymmetrical. 
Petals  naked.  Anthers  1-celled,  opening  by 
pores.    Seeds  carunculate  

Flowers  complete,  unsymmetrical,  very  irre- gular. Petals  naked.  Anthers  opening 
longitudinally.  Carpels  3.  Seeds  winged. 
(In  one  case  the  ovary  is  adherent)     .    •  .. 

Flowers  complete,  partially  symmetrical. 
Calyx  imbricated.  Ovules  ascending.  Stig- 

mas simple.    Leaves  opposite,  with  stipules. 
Flowers  complete,  unsymmetrical.  Petals 

usually  with  an  appendage  or  0.  Anthers 
opening  longitudinally.  Carpels  3.  Seeds 
usually  arillate,  wingless  

Flowers  apetalous.    Carpel  solitary  .... 
Flowers  complete,  unsymmetrical.  Petals 

naked  or  0.  Anthers  opening  longitudinally. 
Carpels  2.    Seeds  without  an  aril   .    .   .  . 

Flowers  complete,  partially  symmetrical.  Calyx 
imbricated.  Petals  naked,  stalked.  Ovules 
hanging  by  cords.  Stigmas  simple.  Em- bryo usually  convolute  

Flowers  complete,  partially  symmetrical.  Calyx 
imbricated.  Petals  with  an  appendage. 
Ovules  sessile,  pendulous.  Stigmas  capitate. 
Embryo  straight  

132. 

133. 

134. 

135. 

136. 
137. 

138. 

139. 

140. 

SlerculiacecB,  or  Sterculiads,  p.  360 

Byttneriaccce,  or  Byttmriads,  p.  363 

Vivianiaccce,  or  Vivianads,  p.  365 

TropoEolaccoR,  or  Indian  Cresses,  p.  36(i 
Malvaceae,  or  Mallowworts,  p.  3G8 
TUiacecc,  or  Lindenblooms,  p.  371 

Tremandracece,  or  Foreivorts,  p.  374 

Polygalacece ,  or  Milkivorts,  p.  375 

Vochyacece,  or  Vochyads,  p.  379 

Staphyleacece,  or  Bladder  Nuts,  p.  381 

Sapindacece,  or  Soapworts,  p.  382 

Petiveriacece,  or  Fetiveriads,  p,  386 
Aceracece,  or  Maples,  p.  387 

Malpighiacece,  or  Malpighiads,  p.  388 

Erythroxylacece,  or  Erythroxyls,  p.  391 

142. 

Alliance  30.    Guttiferales,  p.  392. 
Leaves  simple,  alternate,  with  large  convo- 

lute stipules.  Flowers  symmetrical.  Pe- 
tals equilateral.  Calyx  unequal,  permanent, 

winged.  Anthers  beaked.  Fruit  one  celled, 
one-seeded  

Leaves  simple,  alternate,  without  stipules  or 
with  very  small  ones.  Flowers  symmetrical. 
Petals  equilateral.  Anthers  versatile.  Seeds 
few  or  single.    Stigmas  on  a  long  style    .  ., 

Leaves  digitate,  opposite.  Flowers  symmetri-~| cal.  Petals  equilateral.  Stigmas  sessile.  I 
Seeds  solitai-y.  Embryo  with  an  enormous  ( radicle  J 

Leaves  simple,   opposite,   without  stipules.  T 
Flowers  symmetrical.    Petals  equilateral.  1  14- 
Anthers  adnate,  beakless.    Seeds  solitary  f 
or  few.    Stigmas  sessile,  radiating  .    .    .  .J 

Leaves  simple,   alternate,  without  stipules 
Flowers  unsjinmetrical.    Petals  equilateral.  ( 
Anthers  versatile.   Seeds  innumerable,  mi-  [ 
nute.   Sligmas  sessile  J 

Petals  oblique,  glandular.  Seeds  numerous,! 
naked.    Styles  long,  distinct  j 

Petals  oblique,  glandle.ss.  Seeds  few,  shaggy.  "> 
Styles  long,  distinct  j  l"*' 

141.  Dipteracece,  or  Diplerads,  p.  393 

Ternstromiacece,  or  Theads,  p.  396 

Rhizoholacece,  or  Rhizobols,  p.  398 

Clusiacete,  or  GuWfers,  p.  400 

Marcgraviacece,  or  Marcgraviads,  p.  403 

IlypericacecB,  or  Tutsans,  p.  405 
Rcaumuriacea;,  or  Reaiamiriadi;,  p.  407 
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Alliance  31.    Nymphales,  p.  408. 
^-2.^—.  or  Waterimes,  p.  -m 

^Xent'^''*'°'**   Albumen  copious.    Toru.sj  ̂̂ ^^^  Cabombacec^,  orlVatersMelds,  p.  iVl 

''Stdlti-j^iai^^  }  1^0-  or  ira«..&.an..  p.  414 
Alliance  32.    Ranales,  p.  416. 

Carpels  distinct.    Stipules  large,  convolute. \  ,.  , 
Corolla  imbricated.  Albumen  homogeneous.]  ̂ ^l-  or  Magnohads,  p.  417 Carpels  distinct.    Stipules  0.   Corolla  valvate.  \  ,        .  ^ 
Albumen  ruminate  j  ̂̂2.  Anonace<B,  or  p.  420 

Carpels  distinct.   Stipules  0.    Corolla  imbri-^ cated.   Albumen  homogeneous.   Seeds  aril-  >  153.  DiUeniacecc,  or  Dilleniads,  p.  423 late  j 
Carpels  distinct.    Stipules  0.    Corolla  imbri-^ 

cated.  Albumen  homogeneous.  Seeds  with-  \  154.  Ranunculacece,  or  Crowfoots,  p.  425 out  an  aril  J 
Carpels  consolidated.  Calyx  permanent.   Pla-  \  ,      „  ̂          .  „ 

cent;e  axile  j  155.  Sarracenmacece,  or  Sarracemads,  p.  42!j 
Carpels  consolidated.  Calyx  deciduous.    Pla-)         „  „  ^        ̂ „  v 

centse  usually  parietal  j        ̂ cipaveracea,  or  Popp^worts,  p.  m 

Alliance  33.    Berberales,  p.  432. 
Flowers  regular  and  symmetrical.  Placentae^ 

parietal.  Stamens  alternate  with  the  petals,  >  157.  Broseracece,  or  Sundews,  p.  433 or  twice  as  many  ) 
Flowers  irregular  and  unsjrmmetrical.     Pla-\  „ 

centse  parietal.  Stamens  opposite  the  petals]  1^^-  Fimariacecs,  or  Fumeworts,  p.  435 
Flowers  regular,  symmetrical.  Placentae  sutu- ") ral    Stamens  opposite  the  petals.    Anthers  >  159.  Berberidacem,  or  Berherids,  p.  437 with  recurved  valves  ) 
Flowers  regular,  symmetrical.  Placentae  axile.^j Stamens  opposite  the  petals.  Anthers  open-  \  160.  Vitacece,  or  Vincworts,  p.  439 ing  longitudinally  J 
Flowers  regular,  symmetrical.    Placentte  axile] and  parietal.    Stamens  alternate  with  tlie 

petals.     Ovules  ascending  or  \,oxizoviiA\.r        ̂ Mosporacea;,  or  Pittosporads,  ̂ .  \\l Corolla  imbricated  J 
Flowers  regular,  symmetrical.  Placentae  axile/^ 

Stamens  alternate  with  the  petals.    Ovules  )  162.  Olacacece,  or  Olacads,  p.  443 
pendulous.    Corolla  valvate  ) 

Flowers  regular,  symmetrical.  Placentae  axile.  1 

ST  s's^  "oJuS  'pSuL'sno"        -  p- roUa  imbricated  J 

A  LLiANCE  34.    Ericales,  p.  446. 
Flowers  polypetalous.    Stamens  all  perfect,^ 

monadelphous.     Anthers  2-celled,  with  a  >  164.  Humiriacece,  or  Humiriads,  p.  44' long  membranous  connective  j 
Flowers  monopetalous.    Stamens  all  perfect,^ free.     Seeds  with  a  firm  skin.     Anthers  >  165.  Epacridacece,  or  Epacrids,  p.  448 

1-celled,  opening  longitudinally  J 
Flowers  half-monopetalous.    Stamens  all  per-1 

feet,  free.   Seeds  with  a  loose  skin.  Embryo  >  166.  Pyrolacece,  or  Winter-greens,  p.  45C- at  the  base  of  the  albumen  J 
Flowers  polypetalous.     Stamens  half-sterile)  t 

and  scale-like,  free.    Seeds  with  a  firm  skin  j        Francoace<s,  or  Francoads,  p.  451 Flowers  half-monopetalous.    Stamens  all  per- ^ feet,  free.    Seeds  with  a  loose  skin  or  wing.  >  168.  Monotropacece,  or  Fir-rapes,  p.  452 
Emljryo  at  the  apex  of  the  albumen    .    .  .J 

Flowers  monopetalous.    Stamens  all  perfect,^ 
free.    Seeds  with  a  firm  or  loose  skin.   An-  >  169.  Ericacece,  or  Heathworts,  p.  453 
thers  2-celled,  opening  by  pores  j 

Alliance  35.    Rut.\les,  p.  456. 
Fruit   consolidated,  succulent,  indehiscent.") Petals  imbricated.    Stamens  free,  or  nearly  >  170.  Aurantiacece,  or  Citronworts,  p.  457 so.   Leaves  dotted  ) 
Fruit  consolidated,  hard,  dry,  somewhat  val- | vular.  Petals  valvate.  Stamens  free.  Leaves  }  171.  Amyridacece,  or  Ammids,  p.  459 generally  dotted  ) 
Fruit  consolidated,  capsular.    Stamens  deeply") monadelphous  or  free.    Seeds  numerous,  >  172.  Cedrelacecc,  or  Cedrelads,  p.  401 
winged   j 

Fruit  consolidated,  berried,  or  capsular.  Sta-i 
mens  deeply  monadelphous.    Seeds  few,  >  173.  Meliacece,  or  Meliads,  p.  463 
wingless.    Leaves  dotless  J 

Fruit  apocarpous.    Ovule  single,  suspended^  174.  Anacardiacece,  or  Anacarcls,  or  Terc- 
by  a  cord  rising  from  the  base  of  the  carpel  ./     binths,  p.  465 



Ixiv NATURAL  SYSTEMS. 
[LiNDLEV. 

Fruit  finally  apocarpous,  few-seeded,  with  the^ 
pericarp  separating  in  two  layers.    Ovules  '  i-j^^  Rutacece.  or  Rueworts,  p  469 sessile,  pendulous.    Flowers  n  ) 

Fruit  finally  apocarpous,  few-seeded,  with  the-j pericarp  separating  in  two  layers.    Ovules  J  177,  Xanthoxylacece,  or  Xanthoxyls,  p.  472 
sessile,  pendulous.  Flowers  $-Q-'^  . j 

Fruit  finally  apocarpous,  one-seeded,  with  iheS 
pericarp  not  laminating,  and  a  succulent  >  178.  OchnacecB,  ov  Ochnads, -p. conical  torus  J 

Fruit  finally  apocarpous,  one-seeded,  with  the^ 
pericarp  not  laminating,  and  a  dry  incon-  1 
spicuous  torus.    Albumen  wanting.   Leaves  [  ^79.  Simarubacets,  or  Quassiads,  p.  476 alternate,  without  stipules  J 

Fruit  finally  apocarpous,  few-seeded,  with  the] pericarp  not  laminating,  and  a  dry  incon-  „      ,  „  „ 
spicuous  torus.  Albumen  present.  Leaves  f  Zygophyllacea:,  or  Beancapers,  p.  478 opposite,  with  stipules  J 

^el'SetXuT'"'""''"'''"^'"'''''''''  ̂ '°""}        ■E;«««o»«<s,  or  Water-peppers,  p.  480 

''iJEfj.Srfer^i'ieXrf"^''^'-  '^'?";}        '•'"osternace..  or  PoaosUuaas,  p.  482 Alliance  36.    Geraniales,  p.  484. 
Flowers  symmetrical.  Styles  distinct.  Carpels") longer  than  the  torus.    Seeds  with  little  or  >  183.  Linacece,  or  Flaxworts,  p.  485 

no  albumen  j 
Flowers  regular,  unsymmetrical,  with  a  perma- ) 

nent  cup-like  involucre.    Stamens  monadel-  ;  184.  Chloenacece,  or  Chlenads,  p.  486 phous.    Albumen  abundant  J 
Flowers  symmetrical.  Styles  distinct.  Carpels') longer  than  the  torus.    Seeds  with  abundant  >  185.  Oxalidacece,  or  Oxalids,  p.  488 
albumen  j 

Flowers  very  irregular  and  unsymmetrical,") without  an  involucre.    Stamens  distinct.  \  186.  Balsaminacece,  or  Balsams,  p.  490 
Albumen  none  J 

Flowers  usually  symmetrical.    Styles  and  car-')         Geraniacea  or  CranesbUls  d  493 
pels  combined  round  a  long  beaked  torus .   .  /  ^mace^z,  or  c?  anesoius,  p.  tj-i 

Alliance  37.    Silenales,  p.  495. 
Calyx  and  corolla  usually  both  present  and) 

rsp.cuot.'-'o.t.i'  r4Sf„'pl;."lS;"         Ccrmmiace.,  orSilca^s.  p.  496 opposite,  without  stipules  j 
Calyx  and  corolla  usually  both  present  and) 
symmetrical  (4  and  4,  or  5  and  5)  the  latter  (  ̂gs.  Ulecchracece,  or  Knotworts,  p.  499 rudimentary.    Ovules  ampliitropal.    Leaves  ' with  scarious  stipules  J 

Calyx  and  corolla  both  present  and  unsym-") metrical  (2  and  5),  the  latter  usually  con-  I        Portulacece,  ov  Purslanes,  p.  500 spicuous.     Ovules  amphitropal.      Leaves  j alternate,  succulent,  without  stipules  .    .  .J 

""^i'^l^rti^t:^"^^  °™"'!}        ""mnace..     Buck.ke.U,  p.  50. 
Alliance  38.    Chenopodales,  p.  505. 

Sepals  united  into  a   long  (often  coloured)  ̂  
plaited  tube,  which  separates  from  its  base,  1  192^  Nyctaginacece,  or  NycUiqos,  p.  506 the  latter  becoming  hard,  and  forming  a  f  ^  j    k   >  y spurious  pericarp  J 

Sepals  separate,  flat.    Stamens  alternate  with)  ^.717       ^  r,^n 
the  sepals  or  00.    Carpels  several  (or  1)  .    .  j  1^^.  Phytolaccacem,  or  Phytolaccads,  p.  509 Sepals  separate  or  nearly  so,  flat.    Stamens  ^ opposite  the  sepals.    Anthers  often  1-celled.  .  .„   „ 
Ovary  1,  often  several-seeded.     (Flowers  ̂ "^^rantacec^,  or  Amaranths,  p.  oIO scarious,  surrounded  by  imbricated  bracts  1  .  J 

Sepals  separate,  or  nearly  so,  flat.    Stamens  ^ 
opposite  the  sepals   Anthers  2-celled.  Ovary  L^.  ̂ ,  , 
1,  always  one-seeded.   (Flowers  herbaceous,  f  ^^f-  Chenopodtacea,  or  Chenopods,  p.  512 naked)  J 

Alliancr  39.    Piperales,  p.  514. 
Carpel  solitary.    Ovule  erect.   Embryo  lying^ 

in  vitellus.    Leaves  opposite  or  alternate,  >  196.  Piperacea,  ox  Pepper  worts,  p.  515 with  or  without  stipules  J 
Carpel  solitary.    Ovule  suspended.    Embryo  ] naked.   Leaves  opposite,  with  intermediate  /  197,  ChloranOiacecB,  or  Chloranths,  p.  519 stipules  j 
Carpels  several,  distinct.    Ovule  erect.  Em-] 
bryo  lying  in  vitellus.     Leaves  alternate,  \  193.  Saururacea:,  or  Saitrurads,  p.  521 with  stipules  J 
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Alliance  40.    FrcoinAi.r.s,  p.  .'')23. Petals  absent.  Sepals  distinct.  Fruit  in  closed^ 
in  a  membranous  or  succulent  calyx.  Carpel  !>  199.  Basellacece,  ox  Basellads,  p.  524 single,  solitary.    Seed  erect  j 

Petals  numerous,  conspicuous.  Carpels seve- 1  ̂   ,  ^.    .  ,   
ral,  consolidated  j        Mesemhryaceee,  or  Ficoids,  p.  52-5 Petals  absent.    Carpels  several,  consolidated   201.  Tetra(foniace<s,  or  Aizoons,  p.  527 

Petals  absent     Sepals  united  into  a  tube.) 
Carpel  single,  solitary.   Fruit  incloFied  in  >  202.  Scleranthacece,  or  Sderanths,  p.  528 
the  hardened  calyx  tube  j 

A  M.IANCK  41.    Daphnalks,  p.  529. 
Anthers  bursting  lengthwise.    Apetalous  or) 

polypetalous.    Ovule  solitary,  suspended.  >  203.  Thijmelacea;,  or  Daphnads,  p.  5:;o Calyx  imbricated  j 
Anthers  bursting  lengthwise.     Apetalous. >  204.  Proteacca;,  or  Proteads,  p.  5-32 Ovules  erect.    Calyx  valvate  J 
Anthers  bursting  by  recurved  valves.    Leaves)  305.  Lauracea;,  or  Laurels,  p.  535 perfect.    Fruit  naked  i 
Anthers  "bursting  by  recurved  valves.    Leaves  "j mere  colourless  scales.    Fruit  buried  in  a  /  20G.  Cassytliacece,  or  Dodder-lanrels,  p.  538 

succulent  permanent  calyx  ) 
Alliancr  42.    Rosales,  p.  539. 

Flowers  consisting  of  numerous  imbricated  |  207.  CalycanthacecB,  or  Calycanths,  p.  540 scales.    Cotyledons  convolute     .    .    .    .  J 
Flov.ers  polvpetalous  (or  apetalous  ,  nearly ) 

or  quite  regular.    Carpel  solitary.    Style  >  208.  Chrynohalanacea: ,  or  Chrysobalans ,  p.  542 proceeding  from  the  base  of  the  ovary  .    .  j 
Flowers  polypetalous  (or  apetalous',  papi-  j 

lionaceous^or  leguminous.  Carpel  solitary,  U09.  FahacecB,  ov  Leqummous  plants,  p.  .544 with  the  style  proceeding  from  the  apex  01  f 
the  ovary  J 

Flowers  polypetalous,  regular,  drupaceous. ") Carpel  solitary,  with  the  style  proceeding  >  210.  DrupacecE,  or  Almondworts,  p.  557 from  the  apex  of  the  ovary  j 
Flowers  polypetalous  regular     Carpels  ad-  j  .^^^   Pomncea-,  or  Appleioorts,  p.  5.59 hering  to  the  calyx  by  their  back     .   .    .  /  >  »  1 
Flowers  apetalous.    Carpel  solitary,  inclosed") in  a  hardened  calyx-tube  forming  a  false  \  212.  Sanguisorbacccs,  or  Sangtiisorbs,  p.  5()1 
pericarp  j 

Flowers  polypetalous.    Carpels  free  from  the) 
calyx,  and  quite  or  nearly  so  from  each  >  213.  Rosacece,  or  Roseuvrts,  p.  563 
other  j 

Alliance  43.   Saxifragales,  p.  566. 
Styles  distinct.    Leaves  alternate  ....    214.  Saxifragacem,  or  Saxifrages,  p.  567 

^ttfpule?""''*'    ̂ ^""^^^  opposite,  without  j  215.  UifdrangeacecB,  or  Uydrangmds,  p.  5()9 Styles  distinct.    Leaves  opposite,  with  large  1 
iiiterpetiolar  stipules  J 

Styles  consolidated.     Calyx  many-leaved.)     7  Brcxiaccce  or  Brexiads  v  573 
Albumen  0.    Leaves  alternate    .    .    .    _  j  ̂̂7.  lirexiacea;,  or  jsiexiaas,  j).  0,.^ Styles  consoUdated.    Calyx  tubular,  perma-"i nent,  with  the  petals  in  the  margin.    Albu-  >  218.  Lythraceee,     Loosestrifes,  p.  574 
men  0.    Leaves  opposite  j 

Alliance  44.    Rhamnales,  p.  577. 
Flowers  apetalous.    Ovary  composed  of  4) 

carpels.    Calyx  tiibular,  with  definite  di-  >  219.  Penceacecp,  or  Sarcocollads,  p.  577 visions.    Cotyledons  consolidated   .    .    .  j 
Flowers  apetalous     Ovary  composed  of  2^ 

carpels.     Calyx  tubular   with  a  definite!  goQ.  Aquilariacec,  ov  Aqmlariads,  p.  r^7i) number  of  divisions.   Cotyledons  amygda- j         ̂   '  ' 

'  j  216.  Cunoniacece,  or  Cunoniads,  p  571 

loid 
Flowers  apetalous.    Ovary  composed  of  2) 

carpels.    Calyx  imperfect,  and  irregularly!  221.  Vlmacece,  or  FAinvnrts,  p.  580 
divided  at  the  edge.    Cotyledons  thin  and  1' leafy  j 

Flowers  polypetalous.    Calyx  valvate.    Sta- ") 
mens  alternate  with  petals.    Seeds  pendu-  )  223.  Chailletiacca ,  or  Chailletiads ,  p.  583 lous  ) 

Flowers  polypetalous.     Calyx   imbricated.)  ^  „.  ^  , 
Stamens  (3)  monadelphous  ]  224.  Ilippncrateacea,  or  Htppocrafeads,  p.  584 

Flowers  polypetalous.     Calyx  imbricated.)  ^,  „  .  „ 
Stamens  (^)  distinct  /  225.  Celastracece,  or  Spindle  trees,  p.  586 

Flowers  monopetalous.^   Stamens  episepa-j  326.  Stackhousiace^,  ov  Stackliousiads,  'o^^ Flowers  monopetalous.    Stamens  epipeta-) lous.    Ovules  ascending.    Radicle  short.  >  227.  Sapotaceee,  or  Sapotads,  p  590 
Cotyledons  amygdaloid  J 
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Flowers  raonopetalous.    Stamens  epipeta-) lous.    Ovules,  in  part  at  least,  suspended.  >  228.  Styracacea,  or  Storaxivorts,  p.  592 
Radicle  long.    Cotyledons  leafy  .    .  .) 

Almance  45.    Gentianales,  p.  594. 
Stipules  0.  Stigmas  simple,  sessile,  radiating   229.  Ebenacece,  or  Ebenads,  p.  595 
Stipules  0.    Stigmas  simple,  at  the  end  of  a"] manifest  style.     Placentae  axile.    Seeds  ;  230.  AquifoUacecB,  or  Hollyworts,  p .  597 

definite,  pendulous.    Corolla  imbricated  .  j 
Stipules  0.    Stigmas  collected  into  a  massive^ head,  expanded  at  the  biise  in  the  form  of  (  ooi    a  ^,  „„  r>^„j,^v,„„  „  Kna 

a  ring  or  membrane,  and  contracted  in  the^  ̂ Sl-  Aj>ocynace<B,  or  Dogbanes,  p.  599 middle.    (Albumen  sometimes  0)     .    .  j 
Leaves  opposite,  with  intervening  stipules  .    232.  Loganiacece ,  or  Loganiads,  p.  602 
Stipules  0.   Stigmas  simple,  at  the  end  of  a^ manifest  style.     Placentae  axile.    Seeds  >  233.  Diapensiaccm,  or  Diapensiads,  p.  606 

indefinite,  peltate.    Stamens  interpetalousj 
Stipules  0.    Stigmas  simple,  at  the  end  of  a'l manifest  style.     Placentae  axile.    Seeds!         i^,-j-p,„„„         vtn-hi/io  ̂   «a7 

definite,  erect.    Corolla  valvate.    Flowers  [  ^-^l  ̂ M^ac^^'  or  Shlbids,  p.  607 unsymmetrical  j 
Stipules  0.    Stigmas  simple,  at  the  end  of  a") manifest  style.    Placentae  parietal.    Flow-  >  235.  Orobanchacece ,  or  Broomrapes,  p.  609 ers  didynamous  j 
Stipules  0.    Stigmas  simple,  at  the  end  of  af) 
manifest  style.    Placentae  parietal.    Flow-  >  2.36.  Gentianacece,  or  Gentianworts,  p.  612 ers  regular  j 

Alliance  46.    Solanales,  p.  615. 
Stamens  free,  2  or  4    237.  Oleacece,  or  Oliveworts,  p.  616 

^ISet?         ̂ "  .  ^"^^"^y^]  238.  Solmiace^B,  or  Nightshades,  p.  618 
^"S™^' ^'_^°;}  239.  Asclepiadacea^,  or  Asclepiads,  p.  623 Stamens  free,  5.    Placentae  axile.    Cotyle-)  ̂ tn  n..^.A-„„„^       o„i,^„<.„„  „  cna 

dons  leafy,  folded  longitudinally  .    .    .    .]        Cordtace,^,  or  Sebestens,  p.  628 Stamens  free,  5.    Placenta  basal.    Cotyle-)  nti   n       j    i  n-  ̂      j  cw. 
dons  leafy,  doubled  up   Convolvulacece,  or  Bindweeds,  p.  630 Stamens  free,  5.    Placentae  basal.    Embryo)  o<o  ^  s 

filiform,  spiral  ^  j  242.  Cascutacece,  or  Dodders,  p.  633 Stamens  free,  5.    Placentae  axile.    Cotyle- 1  oio   d  7        •  ni.7         ^  /?ot 
dons  straight,  plano-convex    .    .    .    .    ,}        Polemomace^,  ov  Phloxivorts,  p.  63b 

A  LLIANCE  47.     COBTUSALES,  p.  637. 
Stamens  alternate  with  the  petals.    Styles  2.)  n.,    rr  j     i.  ,.  rr  ̂      ,  , 

Inflorescence  circinate  .    .    .    .    .    .    ,]^^^-  Hydrophyllacem,  ov  Hydrophyls,i^.m Stamens  opposite  the  petals.  Fruit  membra-  \ 
nous,  one-seeded.   Styles  5.   Stem  her-  \  245.  Plunibagimcea,  or  Leadworts,  p.  640 baceous  ) 

Stamens  alternate  with  the  petals.    Style  1.  "I  o<<;    dj  ,*  n  i.      j  /.^n 
Inflorescence  straight    .   .    .   .   .    .    ,  j        -Pl^^ntaginace^,  ov  Ribworts,  p.  Gi2 Stamens  opposite  the  petals.    Fruit  capsular, )  r,„,-„,,  d  •        ,  n,, 

many-seeded.    Style  1.    Stem  herbaceous]  ̂ '•^»»^^«c<^«.  or  Prtnworts,  p.  644 Stamens  opposite  the  petals.    Fruit  indehis-1  „,„  ,^     .  ^  • 
cent,  drupaceous.    Style  1.   Stem  woody  j  Myrstnacea^,  or  Ardistads,  p.  647 

Alliance  48.    Echiales,  p.  649. 
♦Regular-flowered  Orders,  passing  from  Solanales. 

Flowers  regular.  ̂  ,  unsymmetrical.    Sta" )  249.  Jasminacece,  or  Jasminworts,  p.  650 mens  2.   Fruit  2-lobed.    Stigma  naked  ' 
Flowers  regular,  symmetrical.    Stamens  4.')         „  ,    ,  „  .     ,  ̂ 

Fruit  simple.    Stigma  naked   .    .    .    .    ]  2j0.  Salvadoracea,  or  Salvadorads,  p.  652 
Flowers  regular,  symmetrical.    Stamens  5."] Stigma  naked.    Nuts  4,  confluent.   Inflo-  >  251.  Ehretiacece,  or  Ehretiads,  p.  653 rescence  circinate  J 
Flowers  regular,  symmetrical.    Stamens  6."J Nuts  5  or         Stigma  naked.   Inflores-   252.  NolanacecB,  or  Nolanads,  p.  654 

cence  straight  •) 
Flowers  regular,  symmetrical.    Stamens  5.~) 

Nuts  4  or    •    Stigma  naked.    Inflores-  >  253.  Boraginacem,  or  Borageivorts,  p.  655 cence  circinate  ) 

'''SSa7„te"SSs  hyTogrnSi  )  or  p.  C,.7 **  Irregular-flowered  Orders,  passing  into  Bignonials. 
Flowers  irregular,  unsymmetrical.    Nuts  4.)         t     ■  r  i  -  ,  ^-rn 

Ovule  erect  I'^uia  •±.  i  255^  LamiacecB,  or  Labiates-,  p.  659 Flowers  irregular,  unsymmetrical.     Nuts)         tt  r.  tz  j  rao 
confluent.    0^'ules  erect  j  256.  VerbenacecB,  or  Verbenes,  p.  663 

Flowers  irregular,   unsymmetrical.  Nuts") confluent.    Ovules  pendulous.    Anthers  )  257.  Myoporaceee,  or  Myoparads,  p  665 2-celled  j 
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Flowers  irregular,    unsymmetrical.  Nuts") confluent.    Ovules  pendulous.    Anthers  1-  >  258.  Sdaqinacece,  or  Sclaqids,  p.  (;fi(i celled  j 
At  r.TANCK  49.     BiGNONALES,  p.  668. 

Placentae  parietal.    Fruit  bony  or  capsular.)         „  ,  ,.  „  ,  ..  , 
Embryo  amygdaloid.    Radicle  short  .       .)  ̂oO.  Pedakaccts ,  or  Pedahads,  p.  669 Placentae  parietal.    Fruit  capsular  or  baccate.  S 
Embryo  with  minute  cotyledons.    Kadicle  }  260.  Gesneraceee,  or  Gesnerworts,  p.  671 long  J 

Placentae  parietal.    Fruit  succulent,   hardO         ^        ..  „        ,.  , 
shelled.  Embryo  amygdaloid.  Radicle  short.]  261-  Crescenhace<^,  or  Crescenttads ,  p.  673 

Placentje  a.\ile.  Seeds  winged,  sessile,  without)  n„„   „.       .  ^.       .  , 
albumen.    Cotyledons  large,  leafy  .    .    .    .(        Iim<»^iacc(B,  or  Bignomads,  p.  (.7d Placentae  axile.    Seeds  vvingless,  attached  to^ 
hard  placental  processes,  without  albumen.  \  263.  Acanthacece ,  or  Acanthads,  p.  678 Cotyledons  large,  fleshy  ) 

Placentae  axile.    Seeds  albuminous.    Cotyle-  . 
dons  scarcely  larger  than,  or  not  so  large  as,  >  264.  Scrophulariacem ,  or  Linariads,  p.  681 the  radicle  ) 

Placenta  free,  central.  Seeds  minute,  without") albumen     Cotyledons  much  smaller  than   265.  LentibulariacecB ,  or  Butterworts,  p.  686 
the  radicle  ) 

50.    Campanales,  p.  688. 
Ovary  2-  or  more-celled.    Anthers  free,  or 

half  united.   Stigma  naked.  Corolla  valvate. 
regular  

Ovary  2-  or  more-celled.     Anthers  syngene- sious.  Stigma  surrounded  by  hairs.  Corolla  >  267. 
valvate,  irregular  j 

Ovary  2-  or  more-celled.  Anthers  syngenesious  i 
or  free.    Stigma  indusiate.   Corolla  indu-  >  268. 
plicate  J 

Ovary  2-  or  more-celled.  Stamens  and  style)  ggQ united  into  a  column.  Corolla  imbricated  .  J 
Ovary  1-celled.  Corolla  imbi-icated.    Anthers  i free.  Ovule  pendulous.  Albumen  none  •  .  i 
Ovary  1-celIed.    Corolla  imbricated.    Anthers ) 

free.   Ovule  pendulous.  Seeds  albuminous.]  ' 
Ovary  l-ceUfid.  Corolla  valvate.  Anthers  syn-) genesious.   Ovule  pendulous.   Seeds  albu-  >  272. 
minous   j 

Ovary  1-celled.  Corolla  valvate.  Anthers  syn- 1  273, genesious.   Ovule  erect.   Albumen  none    .  j 

CampanulacecB,  or  Bellworts,  p.  689 

Ldbeliacea:,  or  Lobeliads,  p.  692 

GoodeniacecB,  or  Goodeniads,  p.  694 

Stylidiacece,  or  Styleworts,  p.  696 
Valerianacece,  or  Valerianworts,  p.  697 

DipsacacecB,  or  Tcazelworts,  p.  699 

CalyceracecB,  or  Calycers,  p.  701 

AsteracccE,  or  Composites,  p.  702 

Alliance  51    Myrtales,  p.  716. 

Ovary  1-celled.     Ovules  pendulous.  Leaves"] dotless.    Seeds  without  albumen.    Cotyle-  /  274. dons  convolute  ) 
Ovary  1-celled.    Ovules  pendulous.    Leaves)  r,-,. 

dotless.  Seeds  albuminous.  Cotyledons  flat,  j  " Ovary  1-celled.  Ovules  ascending.  Leaves! 
dotted.    Embryo  fused  into  a  solid  mass    .  j 

Ovary  with  more  than  one  cell.  Flowers  poly-  ~i petalous  orapetalous.  Calyx  open,  minute.  ) 
Stamens  definite.  Ovules  pendulous.  Co-  j tyledons  minute.  (Occasionally  one-celled)  .J 

Ovary  with  more  than  one  cell.  Flowers  poly-  ) 
petalous  or  apetalous.    Calyx  valvate.    Sta-  j 
mens  definite.  Ovules  horizontal  or  ascend-  j-  278. 
ing.    Cotyledons  flat,  much  larger  than  the  j radicle  J 

Ovary  with  more  than  one  cell.  Flowers  poly- 
petalous.  Calyx  valvate.  Stamens  indefinite.  , 
Cotyledons  flat,  much  shorter  than  the  radi-  ( 
cle,  which  germinates  before  the  fruit  falls  . 

Ovary  with  more  than  one  cell.  Flowers  mono- 
petalous,  coronetted.    Calyx  valvate.  Sta- 

mens indefinite,  monadelphous.  Cotyledons  ' 
amygdaloid  

Ovary  with  more  than  one  cell.  Flowers  poly-  "| petalous.    Calyx  imbricated.  Stamens  defi-  I  ̂  - 
nite.     Anthers  rostrate.     Leaves  usually  j  ~° dotless  J 

Ovary  with  more  than  one  cell.  Flowers  poly-~) petalous  or  apetalous  (or  valvate).    Calyxl  t,r,n 
imbricated.    Stamens  00.    Anthers  oblong.  | Leaves  usually  dotted  J 

Ovary  with  more  than  one  cell    Flowers  poly-  "j petalous.     Calyx  valvate   or  imbricated.  I  „„„ 
Stamens  00,  in  part  collected  into  a  fleshy  j hood.    Anthers  oblong.   Leaves  dotless .  .J 

Comhrdocece,  or  Myrohalans,  p.  717 

Alangiacea,  or  Alangiads,  p.  719 
Chamcelauciacece,  or  Frmge  Myrtles,  p.  721 

HaloragacecB ,  or  Hipptirids,  p.  722 

Onagracece,  or  Onagrads,  p.  724 

Rhizophoraccao ,  or  Mangroves,  p.  726 

Belvisiaccce,  or  Napoleonworts ,  p.  728 

Mclastomaceai,  or  Melastotnads,  p.  7.'?1 

Myrtacece,  or  Myrtlcblooms ,  p.  734 

Lecythidacece,  or  Lecyths,  p.  739 
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Alliance  52.    Cactales,  p.  741. 
Sepals  and  petals  distinct.    Stamens  opposite) 

the  petals.   Styles  separate.  Ovules  p^ndu-  /  284.  HomaliacecB,  or  Homaliads.  p.  742 lous  ) 
Sepals  and  petals  distinct.  Stamens  scattered.  ̂  

Styles  confluent.    Ovules  pendulous.   Seeds  >  285.  LoasacecB,  or  Loasads,  p.  744 albuminous  j 
Sepals  and  petals  numerous,  undistinguish-S 

able.    Stamens  scattered.    Styles  confluent,  j-  286.  Cactacece,  or  Indian  Figs,  p.  740 Ovules  horizontal.   Seeds  without  albumen.) 
Alliance  63.    Grossales,  p.  749. 

Fruit  pulpy.    Placentie  parietal   287.  Grossulariacece,  or  Curranhvorts,  p.  750 
Fruit  capsular.    Placenta}  axile.    Style  and\         p<.^^/7^,.,v,^^^       ito^^//^,..-   jo  tr--, 

stamens  detinite.    Calyx  imbricated  .    .    .  j        Escallomace^,  or  Escallomads,  p.  752 Fruit  capsular.    Placentae  axile.   Styles  dis-)  nor,   r,,     ̂   ?  ̂   ^    ■  r..^ 
united.   Stamens  00.    Calyx  valvate  .    .    .  j  289-  Phtladelphacece ,  or  Syringas,  p.  743 Fruit  pulpy  or  fibrous.  Placenta  axile.  Style)  or.f.   7>      •    /    •  -c      ■    4    ■  i     »^ , 
1.    Stamens  00.  Calyx  imbricated     .       ,j  ̂̂ 0.  J3arrmgtomace<^,  or  Barringtomads,i>.7oi 

Alliance  54.    Cinchonales,  p.  756. 
Stamens  epigynous  ;  anthers  opening  bv  pores.   291.  Vacciniaceai,  or  Cranberries,  p.  757 

'rSSul^r'm'^^^^^^^^^  292.  Colunelliace..  or  CtumHUaC..  p.  759 Stamens  epipetalous,  bursting  longitudinally  ;  | 
anthers  straight.    Leaves  with  interpetiolar  >  293.  Cinchonacece,  or  Cinchonads,  p.  761 stipules  ) 

Stamens  epipetalous,  bursting  longitudinally 
anthers  straight.  Fruit  consolidated.  Leaves  >  294.  Capi-i/oliacea,  or  Capri/oils,  p.  766 without  stipules  J 

Stamens  epipetalous,  bursting  longitudinally 
anthers  straight.   Fruit  didymous.   Leaves  \  295.  Galiaceee,  or  Stellates,  p.  768 
verticillate,  without  stipules  j 

Alliance  55.    TJmeellales,  p.  772. 
Fruit  didymous,  with  a  double  epigynous  disk.    296.  Apiaccce,  or  Umbellifers ,  p.  773 
Fruit  not  didymous,without  a  double  epigynous  ̂  

disk,  3- or  more-celled.  Pentaraerous  flowers.  | 
Corolla  valvate.    Leaves  alternate,  without  j- 297.  AraliaceoB,  ox  Ivyivorts,  ̂ .T^^i) stipules.    Anthers  turned  inwards,  opening 
lengthwise  J 

Fruit  not  didymous,  without  a  double  epigy-"] nous  disk,  2- or  more  celled.    Tetramerous   „„„  n  _ /-r^„„„7„  .  woo 

flowers.   Corolla  valvate.    Leaves  opposite,  (  298-  Cornace<B,  or  Cornels,  v- 79,2 without  stipules  J 
Fruit  not  didymous,  without  a  double  epig3'-"j nous  disk,  2-celled.     Corolla  imbricated.  I         „  ^„  iir.-i„j,  tj  i 

Leaves  alternate,  with  stipules.    Anthers  f  299-  HamamehdacecB,  or  Witch-Uazels,  p.  784 with  deciduous  valves  J 
Fruit  not  didymous,  without  a  double  epigy- "| nous  disk,  3-  (or  1-)  celled.    Corolla  imbri-  \ 

cated.    Leaves  alternate,  without  stipules,  j- 300.  Bruniacece,  or  Bruniads,  p.  7S5 Anthers  turned  outwards,  opening  length-  I wise  J 
Allianck  56.    Asarales,  p.  786. 

^Seufl^"^.'  J^'!"^"'  ̂   '°^.*''!}  301-  Santalaccce,  or  Sandalworts,  p.  787 
^nucleur"^'^:   .^'I'^".'  '^.^^°"!'  T"^  ̂̂ ^^^^]  302.  Loranthace<,,  or  Loranlhs,  p.  789 Ovary  3-6-celled.    Ovules  00    303.  Aristolochiacea ,  or  Birthwnris,  p.  792 
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VEGETABLE  KINGDOM. 

TirrHEN  the  Animal  Kingdom  is  studied  as  a  vast  whole,  and  not  merely 

'*  in  the  highly-developed  classes  of  Mammals,  Birds,  and  Reptiles,  the naturalist  perceives  forms  with  which  he  is  most  famihar  gradually  changing, 
organs  which  are  indispensable  to  the  highest  orders  of  Animals  disappearing, 
the  limbs  ceasing  to  be  formed,  all  the  internal  structure  of  the  body  simpli- 

fied, and,  at  last,  nothing  left  but  pulpy  and  seemingly  shapeless  masses, 
such  as  inhabit  shells.  Let  his  power  of  vision  be  enlarged,  and  the 
microscope  discovers  to  his  amazement,  that  the  Animal  Kingdom  has  not 
ceased  with  the  soft-bodied  creatures  at  which  his  inquiry  had  stopped,  but 
that  a  new  and  vast  field  of  observation  opens  before  him,  teeming  with 
myriads  of  forms,  which  are,  as  it  were,  the  beginning  of  another  kingdom 
of  nature.  Nevertheless,  he  soon  finds  that  the  smallness  of  the  size  of 
these  creatures  is  no  hindrance  to  their  possessing  the  peculiar  attributes  of 
animal  life.  Though  bones,  and  muscles,  and  external  hmbs,  with  veins, 
arteries,  and  nerves,  may  have  disappeared,  or  become  too  fine  for  human 
vision,  yet  there  is  still  left  the  animal  motion,  and  the  power  of  hunting  for 
prey,  of  feeding  by  a  mouth  and  by  the  destruction  of  other  species,  which 
is  one  of  the  great  marks  of  animal  structure.  He  sees  that  cells, 
although  so  small  that  the  acutest  vision  and  the  most  powerful  instruments 
are  alone  sufficient  to  detect  them,  are  the  recipients  of  a  stomach,  of  eyes, 
of  a  mouth.  He  perceives  in  such  bodies  all  those  elements  of  activity,  by 
which  the  Animal  Kingdom  is  in  general  so  well  distinguished  from  the 
passive  Region  of  plants. 

And  hence  it  is  that  those  who  deal  in  generals  only,  without  descending 
to  particidars,  pronounce  with  a  voice  of  authority  that  the  Animal  and 
Vegetable  Kingdoms  are  sundered  by  decisive  characteristics.  The  zoologist 
declares  that  the  power  of  spontan-eous  motion,  and  the  feeding  by  a  stomach, 
are  qualities  confined  to  the  Animal  Kingdom.  But  numerous  plants  move 
with  all  the  appearance  of  spontaneity  ;  the  spores  of  those  Confervse  which 
are  sometimes  called  Zoosporous,  swim  in  water  with  great  activity  ;  the 
filaments  of  Zygnemata  combine  with  the  energy  of  animal  life  ;  and  as  for  a 
stomach,  it  is  impossible  to  say,  that  the  whole  interior  of  a  living  indepen- 

dent cell  is  not  a  stomach.  Chemists  once  referred  to  the  presence  of  nitrogen 
as  a  certain  characteristic  of  animals  ;  but  plants  abound  in  nitrogen.  With 
more  reason  they  now  appeal  to  the  existence  of  starch  in  plants,  an  organic 
compound  unknown  among  the  animal  creation.    And  this  is  perhaps  the. 

B 
/ 
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best  mark  of  distinction  that  has  hitherto  been  found  ;  for  it  is  universally 
present  in  plants,  and  has  enabled  Mr.  Payen  to  confirm  by  chemical 
evidence  the  vegetable  nature  of  certain  productions  till  lately  regarded  as 
Zoophytes,  and  therefore  as  belonging  to  the  Animal  Kingdom.  [Ann. 
Sc.  Nat.  2.  ser.  xx.  65.) 

But  it  has  been  long  ago  asserted  by  Bory  de  St.  Vincent,  and  others, 
that  there  exist  in  nature  organised  bodies  which  are  animal  at  one  period  of 
their  lives,  and  vegetable  at  another  !  This,  if  true,  would  for  ever  put  an 
end  to  the  possibility  of  distinguishing  the  two  kingdoms  when  they  shall 
each  have  arrived  at  their  lowest  forms.  Its  truth  has,  however,  been  denied. 
On  the  contrary,  Kiitzing,  in  his  recent  magnificent  work  on  Algae,  insists 
that  it  happens  in  his  Ulothrix  zonata,  (Fig.  1.)  He  asserts  that  in  the  cells 
of  that  plant  there  are  found  minute  animalcules,  with  a  red  eye-point,  and  a 

transparent  mouth-place  ;  that  they  are  not 

in  fact,  distinguishable  from  Ehrenberg's 
Microglena  monadina  ;  these  bodies,  how- 

ever, are  animals  only  for  a  time.  At  last 
they  grow  into  vegetable  threads,  the  low- 

est joint  of  which  still  exhibits  the  red 
eye-point.  This  phenomenon,  which  Kiit- 

zing assures  us  he  has  ascertained  beyond 
all  possibility  of  doubt,  puts  an  end  to  the 
question  of,  whether  animals  and  plants  can 
be  distinguished  at  the  limits  of  their  two 
kingdoms,  and  sufiiciently  accounts  for  the 
conflicting  opinions  that  naturalists  entertain 
as  to  the  natm'e  of  many  of  the  simpler  forms 
of  organisation. 

Such  being  the  case,  it  is  not  worth  attempting  to  decide,  whether  the 
lowest  forms  of  structure,  to  be  presently  mentioned,  belong  to  the  one 
Kingdom  or  the  other.  It  will  be  sufiicient  that  they  have  been  regarded 

as  plants  by  many  eminent  natm-alists. 
It  is  in  this  microscopical  cellular  state  of  existence  that  the  Animal 

Kingdom  ends,  and  the  Vegetable  commences.  It  is  from  this  point  that 
the  naturalist  who  would  learn  how  to  classify  the  Kingdom  of  Plants  must 
take  his  departure.  He  perceives  that  those  species  which  consist  of  cells, 
either  independent  of  each  other  [Rroiococcus,  Uredo),  or  united  into  simple 
threads  {Conferva,  Monilia),  are  succeeded  by  others  in  which  the  threads 
coViQcimio  [Hydrodictyon),  or  plates  (C/7m),  or  the  cells  into  masses 
{Laminaria,  Agaricus) ;  peculiar  organs  make  their  appearance,  and  at 
last,  as  the  comphcation  of  structm-e  increases,  a  leaf  and  stem  unfold  as 
distinctly  limited  organic  parts. 

Those  simpler  plants  which  exist  without  the  distinction  of  leaf  and  stem, 
are  also  destitute  of  flowers  ;  they  are  equally  without  the  breathing-pores 
so  abundantly  formed  in  the  skin  of  more  complex  species,  and  they  multiply 
by  the  spontaneous  formation  in  their  interior,  or  upon  their  surface,  of  repro- 

ductive spheroids  called  spores.  Among  the  many  names  that  Botanists 
have  given  such  plants,  that  of  Thallogens  is  here  preferred.  A  thallus  is 
a  fusion  of  root,  stem  and  leaves,  into  one  general  mass  ;  and  that  is  much 
the  nature  of  these  elements  of  Vegetable  structure. 

Fig.  I.  Ulothrix  zonata,  after  Kiitzing.— i .  A  portion  of  the  plant  discharging  its  vegeto-animal- cules  ;  2.  the  latter  much  enlarged,  and  in  various  states  of  progress  into  a  thread ;  3.  a  young  thread, or  plant,  three  or  four  days  old,  much  less  magnified. 

Fig.  I. 
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Beyond  Thallogens  are  found  multitudes  of  species,  which  like  the  former 
are  not  furnished  by  nature  with  flowers,  but  which  otherwise  approach 
closely  to  the  higher  forms  of  structure,  occasionally  acquiring  the  stature  of 
lofty  trees.  They  have  breathing-pores  in  their  skin  ;  their  leaves  and 
stem  are  distinctly  separated  ;  in  some  of  them,  those  spiral  threads  which 
form  so  striking  a  portion  of  the  internal  anatomy  of  a  more  perfect  species, 
exist  in  considerable  abundance  ;  and  finally,  they  multiply  by  reproductive 
spheroids,  or  spores,  either  formed  without  the  agency  of  sexes,  or,  if  the 
contrary  shall  be  proved,  at  all  events  not  possessing  bodies  constructed  like 
stamens  on  the  one  hand  and  embryos  on  the  other.  Their  stem,  however, 
does  not  increase  in  diameter  ;  it  only  grows  at  the  end,  and  hence  it  has 
given  to  such  plants  the  name  of  Acrogens.* 

The  changes  which  thus  occur  in  the  races  of  Thallogens  and  Acrogens, 
represent  the  progress  of  development  in  the  remainder  of  the  Vegetable 
Kingdom.  A  sphere,  called  a  pollen  grain,  protrudes  a  tube  into  a  soft  pulpy 
receptacle  in  the  interior  of  an  ovule  ;  there  the  new  plant  takes  its  birth,  at 
first  in  the  form  of  a  cell,  which  by  degrees  forms  a  thread  (the  suspensor), 
then  generates  a  cellular  mass  (the  young  embryo),  and  eventually  becomes  a 
mass  of  cells  arranged  in  the  form  of  stem  and  leaves  (the  perfect  embryo, 
with  its  cotyledons,  radicle,  and  plumula).  But  this  is  not  the  end  of  growth  ; 
it  is  rather  the  beginning.  A  loftier  destiny  awaits  such  plants  ;  flowers  are 

to  be  formed,  seeds  to  be  fertihsed,  and  this  is  to  be  efi"ected  by  a  complex apparatus  unknown  in  Acrogens  or  Thallogens. 
Foremost  among  the  more  perfect  races  comes  a  most  anomalous  collec- 

tion of  species,  called  Rhizogens,  or  Rhizanths.  These  plants,  leafless 
and  parasitical,  have  the  loose  cellular  organisation  of  Fungi  ;  a  spiral  struc- 

ture is  usually  to  be  found  among  their  tissue  only  in  traces.  Some  of  them 
spring  visibly  from  a  shapeless  cellular  mass  which  stands  in  place  of  stem 
and  root,  and  seems  to  be  altogether  analogous  to  the  thallus  of  Fungi ;  and 
it  is  probable,  that  they  all  partake  in  this  singular  mode  of  growth.  Their 
flowers  are  like  those  of  more  perfect  plants  ;  their  sexual  apparatus  is  com- 

plete ;  but  their  embryo,  which  is  not  furnished  with  any  visible  radicle  or 
cotyledons,  appears  to  be  a  spherical  or  oblong  homogeneous  mass.  Rhizogens 
seem,  in  fact,  of  an  intermediate  nature  between  Fungal  Thallogens  and 
Endogens. 

The  remainder  of  the  Vegetable  Kingdom  consists  of  plants  having  flowers, 
and  propagated  by  seeds  ;  that  is  to  say,  by  bodies  procreated  by  the  mutual 
action  of  two  manifest  and  undoubted  sexes.  Such  plants  are  therefore 
called  Phsenogamous  or  Sexual. 

Sexual  plants  are  themselves  divisible  into  two  unequal  masses.  Of 
these  masses  one  consists  of  species  whose  germination  is  endorhizal,  whose 
embryo  has  but  one  cotyledon,  whose  leaves  have  parallel  veins,  and  whose 
trunk  is  formed  of  bundles  of  spiral  and  dotted  vessels  guarded  by  woody 
tubes  ;  which  bundles  are  arranged  in  a  confused  manner,  and  are  reproduced 
in  the  centre  of  the  trunk.    These  are  Endogens. 

The  other  mass  is  composed  of  innumerable  races  having  an  exorhizal 
germination,  an  embryo  with  two  or  more  cotyledons,  leaves  having  a  net- 

work of  veins,  and  a  trunk  consisting  of  woody  bundles  composed  of  dotted 
and  woody  tubes,  or  of  woody  tubes  alone,  arranged  around  a  central  pith, 
and  either  in  concentric  rings,  or  in  a  homogeneous  mass,  but  always  having 
medullary  plates,  forming  rays  from  the  centre  to  the  circumference,  and 

*  Thallogens  and  Acrogens  together  constitute  the  Acotv^edones  of  Jussieu,  the  ExEMBRvoyAT* or  Arhiz^  of  Richard,  the  Agam^e,  Cryptogams,  or  J5thecgam«  of  oihere,  the  N  kmex  of  fries. b2 
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reproduced  in  the  circumference  of  the  trunk,  whence  their  name  of 
EXOGENS. 

Among  Exogens  there  are,  however,  two  totally  different  modes  in  which 
ithe  influence  of  the  pollen  is  communicated  to  the  seed.  The  larger  part 
of  this  great  class  consists  of  plants  provided  with  the  apparatus  called  style 
and  stigma,  through  which  pollen-tuhes  are  introduced  into  the  ovary 
during  the  act  of  fertilisation.  But  others  are  so  constructed  that  the 
pollen  falls  immediately  upon  the  ovules,  without  the  introduction  of  any 
mtermediate  apparatus  ;  a  peculiarity  analogous  to  what  occurs  among 
reptiles  in  the  Animal  Kingdom  :  and,  as  was  to  have  been  anticipated,  the 
plants  in  which  this  singular  habit  occurs  prove,  upon  being  collected 
together,  to  form  a  group  having  no  direct  affinity  with  those  among  which 
they  had  been  previously  associated.  Hence  Exogens  have  been  broken  up 
into  1 .  Exogens  proper,  or  those  having  an  ovary,  style,  and  stigma  ;  and 
2.  Gymnogens,  which  have  neither. 

Among  Endogens  no  difference  has  been  remarked  in  the  mode  of  propa- 
gation, but  a  material  peculiarity  has  been  noticed  in  the  manner  of  growth. 

In  the  great  mass  of  the  class  the  stem  and  root  are  formed  in  a  similar 
way,  or  there  is  no  considerable  difference  between  them,  and  the  leaves 
have  no  articulation  with  the  stem  ;  but  in  a  part  of  them  the  root  ic. 
exactly  like  that  of  an  Exogen  without  concentric  circles,  and  the  leaves 
fall  off  the  stem  by  a  clean  fracture,  just  as  in  that  class.  Such  funda- 

mental distinctions  have  given  rise  to  the  separation  by  me  of  Endogens 
into  1.  Endogens  proper,  and  2.  Dictyogens. 

This  gives  us  for  the  whole  Vegetable  Kingdom  the  following 

CLASSES. 

Asexual t  or  Flowerless  Plants, 

Stems  and  leaves  undistinguishable  .       .       .1.  THALLOGENS. 
Stems  and  leaves  distinguishable         .        .    .    II.  ACROGENS. 

Sexual,  or  Flowering  Plants. 

Fructification  springing  from  a  thallus       .        .   III.  RHIZOGENS. 
Fructification  springing  from  a  stem. 

Wood  of  stem  arranged  in  a  confused  manner,  youngest  in  the  centre  : 
cotyledon  single. 

Leaves  parallel-veined,  permanent  ;  Root  much 
like  the  stem  internally  .  .       IV.  ENDOGENS. 

Leaves  net-veined,  deciduous  ;  Root  with  the 
wood  in  a  solid  concentric  circle    .        .  V.  DICTYOGENS. 

Wood  of  stem  arranged  in  a  concentric  or  uniform  manner,  youngest  at 
the  circumference  ;  cotyledons  2  or  more. 

Seeds  quite  naked       ....   VI.  GYMNOGENS. 
Seeds  enclosed  in  seed-vessels       .        .VII.  EXOGENS. 
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Class  I.  THALLOGENS. 

Aiiatdrae,  Link,  in  Berl.  Mag.  III.  Cellulares,  DO.  FL  Fr.  1.68.  (1815).  Acotyledoneie,  Affardh. 
Aph.  T2.  Homonemeae,  Fries  Syst.  1825.  Aphyllae,  Ed.  prim.  Ciyptophyta,  Link.  Handb.  163. 
Thallophyta,  Endl.  Gen.  p.  1.    Amphigenae,  Ad.  Brong.  Enumeration,  p.  xi.  (1843). 

The  whole  of  the  plants  stationed  in  this  class  are  remarkable  for  the 
extreme  simplicity  of  their  structure.  They  have  no  wood,  properly  so 
called,  although  in  the  case  of  some  sea-weeds  and  Fungi  they  must  acquire 
considerable  age.  Those  spirally-coated  tubes  which  the  old  anatomists 
called  tracheae,  because  of  their  respiratory  office,  are  unknown  among 
them,  unless  occasionally  in  the  form  of  local  cells  connected  with  the 
reproductive  organs  only ;  and  consequently  upon  the  surface  of  even  the 
most  perfect  of  them  there  is  no  sign  of  the  organic  apertures  in  the  skin 
called  stomates  or  breathing-pores.  They  are  mere  masses  of  cells.  On 
their  surface  nothing  is  discoverable  which  can  be  regarded  as  analogous  to 
leaves ;  for  even  in  such  sea-weeds  as  H^^pnea,  which  resemble  mosses  in 
appearance,  and  in  some  of  the  Lichens  which  seem  leafy,  the  exact 
symmetry  which,  without  exception,  characterises  true  foliage  is  wanting. 
In  Chara  alone,  which  is  wholly  leafless,  do  we  find  a  symmetrical  arrange- 

ment even  of  the  divisions  of  the  axis.  Their  mode  of  reproduction  is  not 
by  pollen  and  ovules,  or  by  sexual  apparatus,  as  it  is  usual  to  call  those 
parts,  of  which  there  is  no  sign,  but  by  a  special  disintegration  and  solidi- 

fication of  some  part  of  their  tissue,  spontaneously  effected  in  various  ways 
according  to  their  kinds.  It  is  true  that  such  names  as  Antheridia  and 
Pistillidia  are  met  with  in  the  writings  of  Cryptogamic  Botanists,  from  which 
it  might  be  inferred  that  something  analogous  at  least  to  sexes  was  observable 
among  such  plants ;  but  these  are  theoretical  expressions,  and  unconnected 
with  any  proof  of  the  parts  to  which  they  are  applied  performing  the  office 
of  anthers  and  pistils.  If  it  should  be  assumed,  as  it  has  been  by  some, 
that  they  do  represent  sexual  organs,  it  is  to  be  remembered  that  it  is  a 
mere  assumption  unsupported  by  sufficient  evidence.  Even  in  Charas, 
111  whose  globule  some  writers  have  seen  a  true  anther,  so  little  reason  is 
there  to  suppose  that  it  deserves  such  a  name,  that,  on  the  contrary,  an 
observer,  worthy  of  credit,  assures  us  that  he  has  seen  it  grow.  So  entirely, 
in  the  simplest  forms  of  Thallogens,  is  all  trace  of  sexfes  missing,  that  in 
some  of  them  their  reproductive  matter  has  been  regarded  by  certain  writers 
as  altogether  of  an  ambiguous  nature.  In  their  opinion,  it  is  even  uncer- 

tain whether  this  matter  will  reproduce  its  like,  and  whether  it  is  not  a 
mere  representation  of  the  vital  principle  of  vegetation,  capable  of  being 
called  into  action  either  as  a  Fungus,  an  Alga,  or  a  Lichen,  according  to 
the  particular  conditions  of  heat,  light,  moisture,  and  medium,  in  which  it 
is  placed  ;  producing  Fungi  upon  dead  or  putrid  organic  beings  ;  Lichens 
upon  living  vegetables,  earth,  or  stones  ;  and  Algae  where  water  is  the 
medium  in  which  it  is  developed.  Kiitzing,  {Ann.  des  Sc.  7i.  s.  ml.  ii.  p.  225), 
endeavours  to  maintain  the  following  propositions  connected  with  this  sub- 

ject :  "1st,  the  formation  of  organic  matter  can  only  take  place  by  means 
of  the  previously  dissolved  elements  of  other  organic  principles  ;  2nd,  simple 
globules,  such  as  Cryptococcus,  Palmella,  and  Protococcus,  can  give  birth 
to  different  formations  according  to  the  influence  of  light,  air,  and  tempera- 
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ture  ;  3rd,  we  must  regard  all  the  forms  of  lower  Algse  as  vegetations  of  a 
very  simple  structm*e,  and  distinguish  them  from  each  other,  notwithstand- 

ing that  in  certain  circumstances  they  may  raise  themselves  to  vegetations 
of  a  higher  form  ;  for  in  other  circumstances  they  can  exist  and  multiply 
independently  ;  4th,  the  same  superior  formation  may  be  produced  by 

primitive  formations  of  altogether  different  kinds." It  is  not  easy  to  settle  the  limits  of  the  alliances  of  Thallogens.  Linnaeus 
and  Jussieu  had  but  two  divisions,  viz.,  Algse  (including  Lichens)  and 
Fungi  ;  and  they  have  been  followed  by  some  modern  botanists,  particularly 
Fries  and  Wahlenberg.  Others  have  been  satisfied  with  separating  the 
Lichens  from  Algae,  which,  indeed,  was  virtually  done  by  most  of  those 
who  acknowledged  but  two  divisions  ;  and  with  admitting  three  equally 
distinct  groups.  Some,  on  the  contrary,  have  sought  to  multiply  the  orders, 
as  De  CandoUe  and  others,  by  introducing  a  tribe  called  Hypoxyla ; 
Greville  by  adopting  the  latter,  Gastromyci,  Byssoidese,  and  Epiphytse,  and 
proposing  a  new  group  under  the  name  of  Chsetophoroidese  ;  and  finally, 
Adolphe  Brongniart,  who  carries  the  number  of  groups  in  this  division  of 
Acotyledones  as  far  as  12,  viz.  Lichens,  Hypoxyla,  Fungi,  Lycoperdacese, 
Mueedinese,  Uredinese,  Fucacese,  Ulvacese,  Ceramiacese,  Confervae,  Chao- 
dineae,  and  Arthrodieae  ;  part  of  which  have  originated  with  himself,  and 
others  with  Bory  de  St.  Vincent.  It  is  clear,  however,  that  these  groups 
are  of  very  unequal  degrees  of  importance,  and  that  after  all  they  must  be 
reduced  under  the  three  great  forms  whose  existence  is  universally 
recognised. 

In  what  way  those  forms  can  be  best  defined  is  a  very  difficult  question. 
It  has  been  said  that  Algae  are  aquatics,  while  Lichens  and  Fungi  are 
terrestrial ;  but  Fungi  will  develop  in  water,  when  they  assmne  the  form  of 
Algae.  Lichens  have  been  characterised  by  their  shields,  or  reproductive 
disks  containing  spores  lying  in  the  fusiform  spore-cases  called  asci ;  but  a 
whole  division  of  Lichens  consists  ofgenera  without  such  asci.  Then  as  to 
Fungi,  they  have  been  characterised  by  the  want  of  a  thallus,  which  is 
essential  to  Lichens  ;  but  the  mycelium  or  spawn  of  Fungi  is  really  a 
thallus  ;  and  it  is  impossible  to  distinguish  by  that  character  the  genus 
Verrucaria  of  Lichens  from  Sphaeria  of  Fungi.  According  to  two  of  the 
most  skilful  of  our  modern  systematists,  the  following  are  the  distinctions  of 
the  three  great  groups  : — 
Agardh  (1821). 

1.  ALG-aE.  Aquatic  plants,  filamentous,  lamelliform,  or  leafy,  intensely  and  brightly  coloured, 
including  spores,  which  are  either  contained  in  pericarps  or  scattered  over  the  surface. 

2.  Fungi.  Fugacious,  pulverulent,  flocculent,  crustaceous  or  fleshy  plants,  arising  out  of  the 
destruction  of  organic  matter  (or  capable  of  doing  so),  whitish,  or  coloured,  not  gi-een, with  their  spores  immersed. 

3.  Lichens.  Perennial  plants,  crustaceous,  laminated  or  filifoim,  not  of  a  leaf-green,  including 
spores  plunged  in  a  thallus  as  well  as  in  shields. 

Adolphe  Brongniart  (1843). 
1.  Alg^.  Frond  cellular,  living  in  fresh  or  salt  water  (rarely  in  very  moist  air),  fixed  by  suckers or  little  roots. 
2.  Fungi.  Thallus  filamentous  (or  Mycelium),  developed  on  land  or  in  dead  or  living  organi- 

bodies,  producing  reproductive  organs  externally. 
3.  Lichens.  Frond  of  various  forms,  living  in  air,  fixed  by  cellular  fibrils,  without  a  thallus 

developed  in  subjacent  bodies.  Fructification,  occupying  limited  spaces  on  the  surface 
of  the  frond,  formed  of  thecae  mixed  with  paraphyses. 

Neither  of  these  definitions  is  however  satisfactory  ;  they  hold  indeed  io 
many  cases  ;  but  many  Fungi  have  not  a  filamentous  thallus  ;  again  some 
Lichens  (especially  if  Collema  be  included)  have  a  filamentous  thallus,  and 
some  species  are  aU  but  aquatic,  e.  g.  Verrucaria  submersa.  In  Algals  again, 
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in  the  terrestrial  Vaucherise,  the  terrestrial  Sphscrozyga,  &c.,  the  fruit  is 
developed  in  free  air  ;  so  also  in  Botrydium,  Trentepohlia,  and  some  others. 

Mr.  Berkeley  finds  that  "  the  main  distinction  between  Fungi  and  Algals 
(including  Lichens)  consists  in  the  fact  that  Fungi  are  universally  nourished 
by  the  matrix  by  means  of  their  mycelium,  while  Lichens  and  Algals  are 
nourished  at  the  expense  of  the  medium  in  which  they  vegetate.  In  a  few 
cortical  species  of  Lichens,  indeed,  there  is  a  very  intimate  connection 
between  the  bark  and  stroma,  but  then  in  these  cases  there  are  the  green 
gonidia  which  do  not  exist  in  Fungi.  It  is  true  that  moulds  will  vegetate  in 
fluids  ;  but  as  soon  as  they  assume  their  normal  form,  there  is  a  distinction 

between  the  immerged  and  free  portion." 
Following  these  views,  I  venture  to  propose  the  following  as  the  cha- 

racteristic marks  of  the 

Alliances  of  Thallogens. 

Algales. — Cellular  flowerless  plants,  nourished  through  their  whole  surface 
hy  the  medium  in  which  they  vegetate  ;  living  in  water  or  very 
damp  places ;  propagated  hy  zoospores,  coloured  spores,  or 
tetraspores. 

Fungales. — Cellular  flowerless  plants,  nourished  through  their  thallus  [spawn 
or  mycelium)  ;  living  in  air ;  propagated  hy  spores  colourless 
or  hrown,  and  sometimes  inclosed  in  asci  ;  destitute  of  green 

gonidia. 
Lichenales. — Cellular  flowerless  plants,  nourished  through  their  whole  sur- 

face hy  the  medium  in  which  they  vegetate ;  living  in  air ; 
propagated  by  spores  usually  inclosed  in  asci,  and  always 
having  greeyi  gonidia  in  their  thallus. 
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Alliance  I.    ALGALES. — The  Algal  Alliance. 

AlgsB,  Juss.  Gen.  5.  (1788)  ;  DC.  Fl.  Fr.  2.  2.  (1815)  ;  Agardh  Synops.  Alg.  (1817)  ;  Species  Alg.  (1821- 
1828)  ;  Syst.  Alg.  (1824)  ;  Greville  Alg.  Brit.  (1830)  ;  Hooker,  Brit.  Fl.  vol.  2.  pt.  1.  (1833)  ;  Agardh 
JG  Algce  Maris  Mediterranei ;  Decaisne  in  Ann.  Sc.  Nat.  2  ser.  vols.  17  <$■  18,  passim;  Kutzing, 
Phycologia  Generalis.  Endlicher,  Gen.  Suppl.  3.— Phycei,  Acharius  (1807  ? ) .— Thalassiophj  ta, 
Lamouroux  Ann.  Mtis.  20.  (1812)  ;  Gaillon  in  Diet,  des  Sc.  53.  350.  (1828).— Hydrophyta,  Lyngb. 
Tentam  (1819).— Arthrodieae,  Bory  in  Diet.  Class.  1.591.  (1822).— Hydronematese,  Nees  in  Nov. 
Act.  Nat.  Cur.'u.  509.  (1823)  ;  Ann.  des  Sc.  13.  439.  (1828).— Chaodinese,  Confervae  and  Ceramia- riese,  Bory  in  Diet.  Class.  3.  and  4.  (1823).— Cha;tophoroideffi,  Greville  Fl.  Edin.  321,  (1824).— 
Hydrophycae,  Fries  Syst.  Orb.  Fe^?.  320.  (1825).— Nemazoaires,  Gaillon  in  Ann.  Sc.  Ser.  2.  1.44. 
(1834)  ;  Fliyc'^es,  Mont.  Diet.  Univ.  d'Hist.  N.  sub.  Algis  (1843). 

Diagnosis. — Cellular  Jlowerless plants,  nowrished  through  tJieir  whole  surface  by  the  medium 
in  which  they  'vegetate  ;  living  in  water  or  very  damp  places  ;  propagated  by  zoospores, 
coloured  spores,  or  tetraspores. 

It  is  here  that  the  transition  from  animals  to  plants,  whatever  its  true  nature  may  be, 
occurs  ;  for  it  is  incontestable,  as  the  varying  statements  of  original  observers  testify, 
that  no  man  can  certainly  say  whether  many  of  the  organic  bodies  placed  here  belong 
to  the  one  kingdom  of  nature  or  the  other.  Whatever  errors  of  observation  may  have 
occurred,  those  very  errors,  to  say  nothing  of  the  true  ones,  show  the  extreme  diffi- 

culty, not  to  say  impossibility,  of  pointing  out  the  exact  frontier  of  either  kingdom.  If 
those  ambiguous  marine  productions,  which  Pallas  considered  to  be  plants,  but  which 
Lamarck  and  much  later  writers  have  mostly  placed  among  Zoophytes,  have  been 
shown  by  Kutzing  and  Decaisne  to  be  merely  sea-vegetables  coated  with  calcareous 
matter,  we  have  in  that  fact  another  testimony  to  the  near  approach  of  the  two  realms 
being  through  the  Algal  aUiance.  Indeed,  if  any  faith  is  to  be  placed  in  the  observations 
of  Kutzing  and  Hornschuch,  the  one  is  capable  of  giving  birth  to  the  other.  The 
former  of  these  writers  mentions  {Ann.  Sc.  Nat.  2.  ser.  5.  376)  a  very  extraordinary  fact, 
if  it  be  one.  He  cut  to  pieces  the  marine  animal  called  Medusa  aurita,  washed  the 
pieces  carefully  in  distilled  water,  put  them  into  a  bottle  of  distilled  water,  corked  it 
close,  and  placed  it  in  a  window  facing  the  east.  The  bits  of  Medusa  soon  decomposed, 
and  emitted  a  very  offensive  odour,  during  which  time  no  trace  of  Infusoria  was  dis- 

coverable. After  a  few  days  the  putrid  smell  disappeared,  and  myriads  of  Monads 
came  forth.  Shortly  after  the  surface  of  the  liquid  swarmed  with  extremely  small 
green  points,  which  eventually  covered  the  whole  surface  ;  similar  points  attached 
themselves  to  the  sides  of  the  bottle  ;  seen  under  a  microscope  they  appeared  to  be 
foi-med  of  numberless  Monads,  united  by  a  shniy  mass  ;  and  at  last,  after  some  weeks, 
the  Conferva  fugacissima  of  Lyngbye  developed  itself  in  perfection. 

Reissek,  of  Vienna,  goes  still  further.  He  professes  to  have  observed  the  green 
colouring  matter  of  ordinary  flowering  plants  metamoi-phosed  into  confervae  ;  such 
forms  were  even  witnessed  by  him  proceeding  from  the  pollen  cells  of  plants  (Bot.  Zeit. 
1844.  July  19).  Kutzing  also  believes  that  the  lower  forms  of  Algals  are  capable  of 
being  changed  into  more  highly  organised  species,  or  even  into  species  belonging  to 
different  families  of  the  higher  cellular  plants.  With  regard  to  these  astounding  state- 

ments I  cannot  do  better  than  avail  myself  of  the  excellent  remarks  of  the  Rev.  M.  J. 
Berkeley,  than  whom  no  one  has  a  more  intimate  knowledge  of  the  subject  in  question. 
In  Taylor's  Annals  of  Natural  History,  vol.  xiv.  p.  434,  he  observes,  "that  such  obser- vations cannot  be  considered  conclusive,  apart  from  all  prejudice  either  way,  till  a 
certain  number  of  bodies  ascertained  to  be  precisely  of  the  same  nature  be  isolated,  and 
the  changes  of  these  observed  with  every  possible  precaution  to  avoid  error.  At  present 
it  seems  that  there  is  not  by  any  means  sufficient  proof  that  the  objects  in  question 
really  arise  from  germs  of  the  same  nature.  The  second  remark  we  would  make  is, 
that  there  appears  too  often  in  treatises  of  this  description  to  be  great  indistinctness  as 
to  the  notion  of  what  a  species  really  is.  We  know  that  in  the  course  of  development 
higher  bodies  go  through  a  vast  variety  of  phases  which  resemble  very  closely  true 
substantial  species  which  have  arrived  at  their  full  development  ;  but  we  are  not  there- 

fore to  suppose,  that  in  passing  through  their  phases  the  production  has  really  consisted 
of  such  a  number  of  real  species.  In  the  sense  of  Agardh  this  may  be  true  enough  ; 
for  when  he  pronounces  the  vessels  and  cells  of  phsenogamous  plants  to  be  Algte,  his 
meaning  appears  to  be,  however  strongly  he  expresses  himself,  merely  that  they  are 
representatives  of  Algse,  and  resemble  them  in  structure. 

«  We  would  remark,  also,  that  the  real  difficulty  of  the  case  does  not  depend  on  the 
question  as  to  the  difference  of  animal  and  vegetable  life.  These  evidently  in  certain 
parts  of  the  creation  are  so  intimately  combined,  that  it  is  quite  impossible  to  say  where 
the  one  ceases  and  the  other  begins  ;  and  there  is  really  no  reason  why  we  should  be 
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incredulous  as  to  the  possibility  of  the  same  object  being  at  one  time  endowed  more 
especially  with  animal,  and  at  another  with  vegetable  life.  Late  observations  on  the 
reproductive  bodies  of  some  Algae  show  that  their  motion  is  produced  by  vibratile  cilia, 
exactly  in  the  same  way  as  in  certain  animals.  But  it  is  exceedingly  difficult  to 
imagine  the  transformation  of  one  real  species  into  another.  The  same  species  may 
assume  a  vast  variety  of  forms  according  to  varying  circumstances,  and  it  is  highly 
instructive  to  observe  these  changes  ;  but  that  the  same  spore  should  under  different 
circumstances  be  capable  of  producing  beings  of  an  almost  entirely  different  nature, 
each  capable  of  reproducing  its  species,  is  a  matter  which  ought  not  to  be  admitted 
generally  without  the  strictest  pi'oof." For  what  wise  purpose  the  Creator  has  filled  the  sea  and  the  rivers  with  countless 
myriads  of  such  plants,  so  that  the  Flora  of  the  deep  waters  is  as  extensive  as  that  of 
dry  land,  we  can  only  conjecture  ;  the  uses  to  which  they  are  applied  by  man  are, 
doubtless,  of  but  secondary  consideration  ;  and  yet  they  are  of  no  little  importance  in 
the  manufactures  and  domestic  economy  of  the  human  race.  One  of  the  most  curious 
facts  connected  with  them  is  their  property  of  growing  occasionally  upon  living 
animals,  which  they  destroy  ;  this  is  the  case  with  Achlya  prolifera,  to  be  hereafter 
noticed. 

Their  history  and  classification  have  occupied  the  attention  of  some  of  the  most 
acute  botanists  of  the  present  day.  Bishop  Agardh  and  his  son,  Greville,  Harvey, 
Decaisne,  and  Kiitzing,  deserve  to  be  especially  named  as  most  excellent  and  skilful 
investigators  of  a  very  obscure  and  difficult  subject.  It  is  those  only  who  have  made 
the  subject  their  peculiar  study  who  can  determine  which  of  the  classifications  proposed 
by  these  authors  has  the  strongest  claim  on  attention.  I,  at  least,  am  unable  to  decide  ; 
and  therefore  I  have  preferred  to  employ  the  arrangement  made  use  of  by  Endlicher 
in  his  last  Supplement,  as  that  which  is  most  likely  to  be  permanently  employed  for 
some  years  to  come.  Those  who  wish  to  acquaint  themselves  with  the  views  of  the 
great  Algologists  of  the  day  should  consult  the  younger  Agardh's  Algce  Maris  Mediter- 
yanei,  d^c.  (1842)  ;  Greville's  Algce  Britannicce  (1830)  ;  Harvey's  Manual  of  British 
Algce  (1841)  ;  Decaisne's  papers  in  the  Annales  des  Sciences  Naturelles,  2  Series, 
vol.  xvii.  (1842)  ;  Kutzing's  Phycologia  generalis,  ocler  Anatomic,  Physiologic  und  Sys- tcmhundc  der  Tangc  (1843),  a  most  elaborate  work,  illustrated  with  eighty  exquisite 
plates  ;  the  Kiesclchaligcn  Bacillaricn  odcr  Diatomcen  by  the  same  author,  with  three 
plates,  1844,  which  we  regret  to  say  we  know  only  by  name  ;  the  younger  Agardh's 
Adversaria  in  Systemata  Algarum  hodiernay  1844,  and  various  papers  of  Dr.  Montague. 

Natural  Orders  of  Algals. 

Crystalline,  angular,  fragmentary  bodies,  brittle,  and  multiplying  ̂ vX^  Diatom  4.ce^ spontaneous  separation  J 
Vesictdar, fHamentary  or  membranous  bodies,  multiplied  by  zoospores!,  ̂   Confervvcfe 
generated  in  the  interior  at  the  expcruse  of  their  green  matter  ...  J  ^    ./  . 

Cellular  or  tubular  unsymmetrical  -bodies^  multiplied  by  simple  spores  \  ̂  Yvcaceje formed  externally  J 
Cellular  or  tubular  unsymmetrical  bodies,  multiplied  by  tetraspores    .    4  CERAMiACE/i':. 
Tubular  symmetrically  branched  bodies,  multiplied  by  spiral  coated  It  p 

nucules,  filled  with  starch  J 
For  the  information  of  those  who  may  wish  to  know  something  of  the  system  of 

Kiitzing,  which  I  do  not  adopt,  the  following  list  is  exti"acted  from  his  great  work,  to 
which  the  reader  is  referred  for  an  explanation  of  the  peculiar  views  of  its  author. 

*  I.  CLASS.— ISOCARPE^. 
Tribus  1. — G?mnospermece.  1  trum,  Gomphosphasria,  Desmidium,  Djdy- moprium. 

Order  I.— EREMOSPERME^.  I  VI.  Palmelleje.  — Protococcus,  Microhaloa,  Bo- tryocystis,  Microcystis,  Botrydina,  Polvcoc- 
cus,    Palmella,     Inoderma,  Coccochloris, 
Gloeocapsa,  Tetraspora,  Palmogloea. 

VII.  Hydrococce^.— Actinococcus.  Entophysa- 
lis,    Hydrococcus,  Ilydrurus,  Helmintho- 

Siibordo  I. — MycophycecE. 
I.  CryptococcEjE. — Cryptococcus,  Ulvina,  Sphse- rotilus, 
II.  Leptomite.e. — Hygrocrocis,  Sirocrocis,  Lep- 

toraitus,  Mycotiiamiiion,  Chamaenema,  Ne- matococcus,  Chionyphe. 
nr.  Saprolegnie-e. — Saprolegnia,  Mycocoelium . 
IV.  Ph^oneme^. — Stereonema,  Phaeonenia. 

Subordo  II. — Chamcephycece. 
V.  Desmidie.??.- Closterium,  Microtheca,  Peiita- 

Subordo  TLl.—Tiloblastece. 
A.  GLffiOSIPHEi*.. 

a.)  Asemospei-mea;. 
sterias,  Euastrum,  Xanthidium,  Stauras-  VIII.  Oscillarieje.— Spirulina,  Oscil]aria  '  c  i- 
trum,  Cnicigenia,  Meiismopcedia,  Sceno-  I  nocephalus,    Pliormidium,  Ilvdrocoleum, desmus.  Tessarthra,  Micrasttrias,  Sphteras-  :  Chthonoblastus. 
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IX.  Leptotriche.'e.  —  Leptothrix,  Asterothrix, 
Symphyothrix,  Synploca,  Dictyothrix,  En- tothrix,  Inactis. 

b.  )  Mesosperraeaj. X.  LiMNOCHLiDE^. — Limnochlide. 
XI.  NosTocE^.— Nostoc,  Hormosiphon,  Anabae- 

na,  Sphserozyga,  Cylindrospermum,  Sper- mosira,  Nodularia. 
XII.  ScYTONEMEiE.  —  Drllosiphon,  Scytonema, 

Synchaeta,  Symphyosiphon,  Sirosiphon. 
c.  )  Paraspermeae. XIII.  Lyngbye^.  —  Siphoderma,  Amphithrix, 

Leibleinia,  Lyngbya,  Blennothrix. 
XIV.  Calotriche^.  —  Tolypothrix,  Calothrix, 

Hypheothrix,  Schizothrix,  Schizodictyon, 
Dictyonema. 

d.  )  Hypospermeae. 
XV.  Mastichotriche.e.  —  Merizomyria,  Mas- 

tichothrix,  Mastichonema,  Schizosiphon, 
Geocyclus. 

XVI.  RivuLARiE^.— Physactis,  Heteractis,  Cha- laractis,  Ainactis,  Limnactis,  Rivularia, 
Dasyactis,  Euactis. 

B.  Dermatosfphe^. 
a.)  Endospermeae. 

XVII.  HoRMiDiE.^:. — Hormidium,  Goniotrichium, 
Allogonium,Gloeotila,  Schizogonium,  Schizo- meris,  Bangia. 

XVIII.  Ulotrichejs.  —  Ulothrix,  Stygeoclo- 
nium. 

XIX.  CoNFERVE^. — Dedogonium,  Psichohormi- 
um,  Conferva,  Spongopsis,  Rhizoclonium, 
Sphasroplea,  Cladophora,  Crenacantha, 
^gagropila,  Spongomorpha,  Periplegma- tium,  Pilinia,  Fischeria. 

XX.  Zygneme^.  Mougeotia,  Sirogonium,  Stau- 
rospermum,  Spirogyra,  Zygnema,  Zygo- nium. 

XXI.  Hydrodictye^.  Hydrodictyon. 
6.)  Ectospermeae. XXII.  PROTONEMEiE.    GongTosira,  Protonema. 

XXIII.  Chantransie^.  Chroolepus,  Chantran- 
sia,  Chlorotylium. 

XXIV.  Draparnaldie^.  Draparnaldia. 
XXV.  EcTocARPEiE.  Ectocarpus. 
XXVI.  SpHACELARiEyE.  Sphacelarfa,  Halopteris, 

Stypocaulon,  Ballia,  Chaetopteris,  Clado- stephus. 
Subordo  IV. — Bermatoblastece. 

XXVII.  Ulvace^.— Phyllactidium,  Protoderma, Prasiola,  Ulva. 
XXVIII.  Phycoseride^.  —  Phycoseris,  Diplo- stromium,  Phycolapathum. 
XXIX.  Enteromorphe^. — Enteromorpha,  Chlo- 

rosiphon,  Stictyosiphon,  Dictyosiphon.  I 

Subordo  Y .—Coeloblastcce. 
XXX.  Vaucherie^.  —  Botrydium,  Vaucheria Bryopsis,  Valonia. XXXI.  Caulerpe^. — Caulerpa. 
XXXII.  Codies.— Codium,  Khipozonium,  Hali- meda,  Corallocephalus,  Khipocephalus. XXXIII.  Anadyowene^.— Anadyomene. 
XXXIV.  PoLYPHYSE^.  —  Acetabularia'  Poly- 

physa. XXXV.  Dasyclade^.— Cymopolia,  Dasycladus, Ascothamnion. 
XXXVI.  Chares.— Nitella,  Charopsis,  Chara. 

Ordo  II.— CRYPTOSPERME^. 
XXXVII.  Lemanie^.  —  Thermocoelium,  Lema- nia,  Halysium. XXXVIII.  Ch^tophore^.— Chaetophora,  Chae- toderma,  Thorea. 
XXXIX.  Batrachosperme^.  Batrachosper- mum. 
XL.  Liagore^. — Liagora. 
XLI.  Mesoglceack^.  —  Cladosiphon,  Myriactis, Phycophila,  Corynophlsea,  Corynephora, Mesogloea,  Chordaria. 

Ordo  III.— PYCNOSPERME^. 
XLII.  Chorde^.— Chorda,  Spermatochnus,  Ha- lorhiza. 
XLIII.  Encceliea:.  —  Encoelium,  Halodictyon, Striaria. 
XLIV.  DicTYOTE^.  —  Dichophyllium,  Cutleria, 

StcEchospermum,  Spatoglossum,  Haloglos- 
sum,  Halyseris,  Stypopodium,  Phycopteris, Zonaria,  Phyllitis. 

XLV.  Sporochne^.  —  Sporochnus,  Carpomitra, Desmarestia,  Arthrocladia. 
XL VI.  LAMINARIE.E.  —  PhlcEorhiza,  Laminaria, 

Hafgygia,  Phycocastanum,  Alaria,  Costeria, 
Agarum,  Thalassiophyllum,  Lessonia,  Ma- 
crocystis,  Nereocystis. 

Trihus  II. — Angiospermece. 
XLVII.  FucE.^;.— Splachnidium,  Durvillsea,  Hor- mosira,  Ecklonia,  Himanthalia,  Fucus, 

Carpoglossum,  Physocaulon,  Scytothalia, 
Phylospora,  Sirococcus. 

XLVIII.  Cystosire.^:.— Treptacantha,  Halerica, 
Phyllacantha,  Cystosira,  Hormophysa,  Ha- 
lidrys,  Pycnophycus. 

XLIX.  Sargasse.^:.  —  Pterocaulon,  Sargassum, 
Turbinaria,  Carpophyllum,  Phycobotrys. 

L.  Halochlo^. — Blossevillea,  Spongocarpus,  Ha- 
lochloa,  Myagropsis,  Carpacanthus,  Siro- 
physalis,  Coccophora,  Scaberia,  Carpodes- mia. 

II.  CLASS.— HETEROCARPE^. 

Trihus  III. — Paracarpece. 
Ordo  I.— TRICHOBLASTEiE. 

LI.  Callithamnie^.— Callithamnion,  Griffithsia, 
Halurus,  Phlebothamnion,  Wrangelia,  Spy- ridia,  Ptilota. 

LII.    Ceraimie^.  —  Hormoceras,  Gongroceras, 
Echinoceras,    A  canthoceras,  Ceramium, Centroceras,  Microcladia. 

Ordo  II.-EPIBLASTE^. 
LIII.  PortPHYRE^E.  — Porphyra,  Hildenbrandtia, Peyssonelia. 
LIV.  Spongite^.  —  Hapalidium,  Pneophyllura, Melobesia,  Spongites. 
LV.  Coralline^.— Amphiroa,  Corallina,  Jania. 

Ordo  III.— PERIBLASTE^. 
LVI.  Gymnophl.^:ace,93.— GymnophlfEa,  Hslniin- thora,  Naccaria. 
I.VII.  Chjetangie.?;.  — Chaetangium,  Thamnoclo- nium,  Sarcophycus. 
LVIII.  IIalymenieje. — Myelominm,  Halyuienia, Dumontia,  Halarachnion,  Catenella. 

LIX.  Caulacanthe^.— Caulacanthus,  Acantho- bolus. 
LX.  GiGARTiNE.E.  —  Irfdaea,  Chondrodictyon, 

Grateloupia,  Mastocarpus,  Chondros,  Chon- 
dracanthus,  Euhymenia,  Constantinea,  Cal- 
lophyllis,  Sarcophyllis,  Solieria,  Furcellaria, 
Gigartina. LXI.  RHYNCHOCoccEiE. — Rhynchococcus,  Calli- 
blepharis. LXII.  Cystoclonie^.  —  Cystoclonium,  Hypiio- 

phycus. 
LXIII.  Gemdie;e.  —  Acrocarpus,  Echinocaulon, Gelidium,  Ctenodus. 
LXIV.  Sph,9;rococce^. — Bowiesia,  Sphaerococ- 

cus,  Trematocarpus. 
LX V.  Tylocarpe^.— Tylocarpus,  Oncotylus,  Pa- 

chycarpus,  Phyllotylus,  Coccotylus,  Phyl- 
lophora,  Acanthotylus. 

Trihus  IV. —  ChoristocarpecB. 
Ordo  IV.— AXONOBLASTE^. 

LXVI.  Dasye.*;.— Dasya,  Eupogonium,  Tricho- tliamnion 
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LXVII.  PoLYSiTHONiE^.  —  Polysiphonia,  Heli- 
cothamnion,  Ilalopithys,  Digenea,  Bryo- 
thaninion,  rhyscophora,  Alsidium. 

LXVllI.  Chondrik^.  — Lophura,  Carpocaulon, 
Chondria,  Acanthophora. 

Ordo  v.— CCELOBLASTE^, 
LXIX.  Chondrosiphe.e.— Bonnemaisonia,  Chon- drothamnion,  Chondrosiphon,  Halosaccion. 
LXX.  Champiejk.— Champia,  Lomentaria,  Gas- troclonium. 

Ordo  VI.— PLATYNOBLASTE^. 
LXXI.  Delesserik^.  — ^glophyllum,  Schizo- 

glossum,  Inochorion,  Cryptopleura,  Phyco- 
drys,  Hypoglossuni,  Delesseria. L X XII .  BoTRYOCA RPE^.— Neuroglossum ,Botryo- 
carpa. LXXIII.  AMANSiEiE. — Polyzonia,  Amansia. 

LXXIV.  RvTiPHLiEACEiE, — Rytiphlaja,  Dictyo- menia. 
LXXV.  Carpoblepharide^.  —  Carpoblephaiis, 

Odonthalia. 
LXXVI.  Plocame^. — Plocamium,  Thamnocar- 

pus,  Thamnophora. LXX VII.  Claudie^.— Claudea. 

Agardh,  Genera  et  Species  Algarum,  1851.   Harvey,  Manual  of  British  Marine  Algce,  1849.  Thuret 
Becherches  sur  les  Zoospores  des  Algues  et  les  Antheridies  des  Cryptogames,  1851. 

Algals  have  a  double  respiration  like  higher  plants.  By  day  they  absorb  carbonic 
acid  and  emit  oxygen  ;  by  night  it  is  the  reverse,  that  is  to  say,  they  absorb  oxygen 
and  give  oflf  carbonic  acid.  The  quantity  of  oxygen  which  they  extricate  during  the 
day  is  very  considerable.  M.  Aime,  who  has  made  numerous  experiments  on  this 
subject,  has  succeeded  in  collecting  a  litre  by  agitating  marine  plants  spread  over 
two  square  yards  of  surface.  The  same  observer  asserts  that  the  colour  of  the 
thallus  does  not  interfere  with  this  phenomenon,  a  red  or  brown  thallus  disengaging 
as  much  oxygen  as  if  it  were  green. — Payer,  Bot.  Cryptogam.,  17. 

M.  Gustavo  Thuret  has  added  greatly  to  our  knowledge  of  the  reproductive 
bodies  of  this  alliance.  The  views  of  himself  and  M.  Decaisne  are  referred  to  in  another 
page,  but  it  seems  desirable  to  state  in  greater  detail  the  substance  of  his  admirable 
observations  upon  the  zoospores,  or  active  particles  of  the  Algal  alliance,  of  which 
mention  is  made  at  p.  14,  and  which  were  once  supposed  to  be  present  only  in 
Confervas,  but  have  now  been  ascertained  to  be  common  to  the  whole  alliance.  The 
substance  of  M.  Thuret's  discoveries  is  as  follows  : — 

The  name  of  Zoospores  is  given  to  the  reproductive  bodies  of  certain  Algals,  which 
at  a  particular  moment  escape  from  the  interior  of  a  plant  and  disperse  in  the  sur- 

rounding liquid,  where  they  move  with  activity,  aided  by  vibratile  cilise.  In  that 
state  they  much  resemble  infusorial  animalcules,  but  they  differ  in  having  the  pro- 

perty of  germinating,  that  is,  of  developing  into  a  tissue  like  that  of  the  parent  plant. 
The  reproduction  of  Algals  by  zoospores  is  a  much  more  common  phenomenon  than 
has  been  supposed.  Instead  of  being  confined  to  the  lower  forms  of  the  alliance,  it 
occurs  in  the  most  completely  organised  forms,  such  as  Laminarias,  which  are  hardly 
more  remarkable  for  their  gigantic  size  than  for  the  complexity  of  their  structure. 

Formation. — The  zoospores  seem  to  be  always  produced  by  a  kind  of  coagulation  of 
the  matter  contained  in  the  cells,  which  collects  into  masses  that  are  shapeless 
at  first,  but  which  gradually  assume  the  form  peculiar  to  these  productions.  Occa- 

sionally monsters  are  found  among  them.  In  Enteromorpha  clathrata  they  unite  in 
pairs  by  their  rostrum ;  in  Bryopsis  plumosa  they  grow  together  in  masses ;  the 
facility  with  which  such  union  takes  place  seenis  to  show  that  they  are  not  provided 
with  a  true  skin  ;  as  is  otherwise  proved  by  the  readiness  with  which  they  dissolve  in 
ammonia — this  is,  however,  true  of  them  only  while  very  young  :  as  soon  as  germi- 

nation commences  they  have  gained  a  very  perceptible  skin. 
Emission. — This  always  takes  place  with  some  force  ;  it  cannot  arise  merely  from 

their  pressing  upon  each  other  in  too  confined  a  place,  because  the  same  forcible 
rupture  occurs  when  there  is  no  close  packing.  The  real  cause  seems  to  be  the  force 
with  which  a  colourless  mucilaginous  fluid  secreted  in  the  spore-case  gradually 
distends  it,  probably  by  endosmotic  action.  The  presence  of  this  fluid  is  incontest- 

able ;  M.  Thuret  has  often  seen  it  draw  the  zoospores  along  with  it  when  emitted  ; 
it  even  forms  occasionally  at  the  orifice  of  the  spore-case  a  drop,  in  which  the 
zoospores  are  detained  for  a  moment  before  escaping  into  the  water. 

Influence  of  Light  and  Heat. — Usually  the  zoospores  move  in  the  direction  from 
which  light  comes ;  but  sometimes  it  is  the  contrary,  and  they  seem  to  shun  the 
light.  In  other  cases  some  will  go  one  way,  some  another,  it  seeming  as  if  those 
having  most  vitality  sought  the  light,  and  those  with  less  avoided  it.  In  a  few, 
Vaucheria  for  instance,  they  have  no  predilection,  nor  is  any  phenomenon  of  the  kind 
found  in  mucilaginous  species,  such  as  Laminaiia  saccharina,  &c.  Light  exercises  a 
manifest  influence  over  the  emission  of  zoospores  ;  bright  light  favours  their  emission. 
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clouds  or  darkness  the  reverse.  It  usually  takes  place  at  the  earliest  hours  of  the 
morning;  in  Vaucheria  about  8  a.m.,  in  Cutleria  at  daybreak.  Enteromorpha 
clathrata  is  the  only  kind  that  has  been  seen  to  emit  them  in  the  afternoon.  A  high 
temperature  is  unfavourable,  moderate  warmth  promotes  the  phenomenon ;  this  is 
shown  by  the  rapidity  with  which  Algals  brought  into  a  warm  room  emit  their 
zoospores. 

Duration  of  the  Motion. — The  movement  of  zoospores  generally  lasts  only  a  few  hours, 
and  seldom  continues  beyond  the  day  on  which  they  are  emitted  ;  sometimes,  how- 

ever, as  in  Ulothrix  zonata,  several  remain  active  even  on  the  third  day.  Motion  is 
suddenly  arrested  by  alcohol,  ammonia,  acids,  iodine,  &c. ;  the  latter  colours  them 
brown,  which  renders  it  more  easy  to  perceive  their  cilise. 

Their  Relation  to  Infusoria. — M.  Thuret  wholly  denies  their  identity  with  or  muta- 
bility into  animalcules.  He  points  out  their  resemblance  to  the  common  Diselmis 

vii'idis,  (or  Chlamydomonas  pulvisculus)  which  renders  ponds  green ;  and  he  believes 
that  when  the  Diselmis  has  become  attached  to  the  edge  of  a  vessel,  and  is  motionless, 
assuming  a  spheroidal  figure,  that  it  has  been  confounded  with  germinating  zoospores. 
He  regards  it  as  probable  that  observers  have  confounded  all  manner  of  microscopical 
globules,  however  diflferent  from  each  other  in  their  nature ;  and  that  infusoria, 
zoospores,  the  spores  of  mosses,  the  green  gonidia  of  lichens,  &c.,  all  regarded  as  the 
same  thing,  have  given  rise  to  the  notion  that  one  kind  of  Alga  could  not  only  produce 
a  diflferent  species,  but  even  a  moss,  a  liverwort,  or  a  lichen.  The  reader  is  requested 
to  consult  M.  Thuret's  important  memoir  in  the  Annales  des  Sciences  Naturelles,  ser.  3, 
vol.  xiv.,  or  his  Recherches  sur  les  Zoospores  des  Algues  et  les  Antheridies  des  Crypto- 
games,  (Paris,  1851,)  and  the  admirable  plates  which  accompany  the  treatise. 

This  author  proposes  to  divide  algals  into  two  primary  groups,  of  which  one  is 
propagated  by  zoospores,  and  the  other  not.  The  zoosporous  part  he  arranges  thus : — 

Zoospores  Decaisne  (exclusive  of  Nostochinese,  Rivulariese,  Oscillatoriese,  Pal- 
melleae,  Lemanese) — Aplosporece  Decaisne  (exclusive  of  Batrachospermese,  Fucaceee, 
and  some  Dictyotese). 

§  1.  Chlorosporese.    Colour,' usually  green. 
Bryopsidese ;  Confervese  ;  Draparnaldiea3 ;  Ulvacese ;  (Edogoniece ;  Vaucheriese  ; 

Saprolegnieae ;  Derbesiege ;  Spongodieas. 

§  2,  Pheosporege.    Colour,  hrown'or  olive. 
Ectocarpeae  ;  Myrionemese  ;  Chordarieae  ;  Sporochneae  ;  Puuctariese  ;  Dictyo- 

siphoneae ;  Scy  tosiphoneaB ;  Laminarieae  ;  Cutlerieae. 

That  these  zoospores  are  the  means  by  which  Algals  are  propagated  seems  to  be 
proved  by  the  following  experiment  made  by  Stackhouse,  and  recorded  in  his  Nereis Britannica  : 

"  Having  procured  a  number  of  wide-mouthed  jars,  together  with  a  siphon  to  draw 
oflf  the  water  without  shaking  or  disturbing  it,  on  Sept.  7,  1796,  I  placed  my  plants 
(F.  serratus,  canaliculatus,  and  tuberculatus,)  carefully  in  the  jar,  with  their  bases 
downwards,  as  in  their  natural  state ;  on  the  following  morning  I  decanted  off  the 
sea  water,  and,  letting  it  subside  in  the  basin,  I  found  a  few  particles  at  the  bottom, 
which,  on  being  viewed  with  the  microscope,  appeared  to  be  little  fragments  detached 
from  the  surface  by  friction  in  carriage.  I  then  poured  a  fresh  quantity  of  sea  water 
on  the  plants,  and  placed  them  in  a  window  facing  south  :  on  the  following  morning 
the  jai-  containing  the  plants  of  F.  canaliculatus  discharged  into  the  basin  a  few 
yellowish  grains,  which,  on  examining  them,  I  found  to  be  the  actual  seeds  of  the 
plant ;  they  were  rather  oval  than  pear-shaped,  but  the  most  curious  circumstance 
attending  the  observation  was,  that  each  individual  seed  was  not  in  contact  with  the 
water,  but  enveloped  with  a  bright  mucilaginous  substance.  It  was  easy  to  guess  the 
wise  economy  of  nature  in  this  disposition,  which,  as  hinted  above,  serves  a  double 
purpose ;  each  equally  necessary  towards  continuing  the  species.  On  the  following 
morning  a  gi-eater  quantity  of  seeds  were  discharged  by  this  plant,  and  at  this  time  a 
few  seeds  were  procured  from  F.  serratus ;  but  this  latter  plant  discharged  such  a 
quantity  of  mucous  fluid  that  the  sea  water  in  which  the  plant  was  immersed  was  of 
the  consistence  of  syrup,  and  consequently,  the  seeds  being  kept  suspended,  it  was 
difficult  to  separate  them.  The  seeds  of  F.  canaliculatus,  howevei-,  were  numerous, 
and  visible  to  the  naked  eye,  and  after  letting  the  water  rest  for  a  few  minutes  it  was 
no  difficult  matter,  by  gently  inclining  the  basin,  to  pour  off  the  water  and  let  the 
seeds  remain.    In  performing  this  operation  I  was  witness  to  an  explosion  or  bursting 
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of  one  of  these  seeds  or  pericarps,  which  agitated  the  water  considerably  under  the 
mici'oscope,  and  brought  to  my  recollection  the  circumstance  mentioned  by  Major 
Velley  during  his  investigation  of  F.  vesiculosus.  I  at  last  obtained  a  discharge  of 
seeds  likewise  from  F.  bifurcatus  (tuberculatus)  ;  these  perfectly  resembling  the 
others.  Having  established  this  point,  viz.,  that  marine  plants  scatter  their  seeds  in 
their  native  element  without  violence  when  ripe,  and  without  awaiting  the  decay  of 
the  frond,  I  next  procured  some  sea  pebbles  and  small  fragments  of  rock,  taken  from 
the  beach,  and  having  drained  off  the  greater  part  of  the  water  in  the  jar,  I  poured 
the  remainder  on  them,  and  left  them  dry  for  some  time  that  the  seeds  might  affix 
themselves.  I  then  fastened  strings  to  the  pebbles,  and  alternately  sunk  them  in 
sea  water  in  a  wide-mouthed  jar  and  left  them  exposed  to  the  air,  in  order  to  imitate 
as  nearly  as  possible  their  peculiar  situation  between  high  and  low-water  mark,  and 
when  the  weather  was  rainy  I  took  care  to  expose  them  to  it.  In  less  than  a  week  a 
thin  membrane  was  discoverable  on  the  surface  of  the  pebble  where  the  seeds  had 
lodged,  with  a  naked  eye ;  this  gradually  extended  itself,  and  turned  to  a  darkish 
olive  colour.  It  continued  increasing  in  size,  till  at  last  there  appeared  numerous 
papillae  or  buds  coming  up  from  the  membrane ;  these  buds,  when  viewed  with  a 
glass,  were  rather  hollow  in  the  centre,  from  which  a  shoot  pushed  forth ;  in  some 
instances  they  seemed  on  a  short,  thick  footstalk,  and  in  this  latter  case  resembled  in 
some  measure  the  pezizse- formed  seedling  of  F.  loreus,  and  the  others  without  stems 
were  like  the  stemless  Pezizse.  These  plants  continued  to  put  forth  the  central  shoots 
for  some  time,  but  their  growth  was  not  rapid  after  the  first  efforts  ;  most  probably 
owing  to  their  confined  situation ;  and  as  I  was  six  or  eight  miles  from  the  sea,  and 
had  not  the  opportunity  of  placing  the  pebbles  in  some  of  those  pools  which  are  left 
by  the  sea  at  low  water,  I  discontinued  the  experiment." 

ADDITIONAL  GENERA. 
Limnodictyon,  Ktzing.  in  Palmellese.  j        Inomeria,  Ktzing.  in  Rivularieae. 
Erebonema,  Rom.  in  Leptomiteae.  |        Chnaumatophora,  Ktzing.  in  Leptotricheae. 
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[Algals. 

Order  I.  DIATOMACE^.  Brittleworts. 

Diatomacese,  Agardh,  Syst.  xii.  (1824)  ;  Kutzing,  in  Linncea,  8.  529  ;  Part  of  Chaodiueis  and  Fra- 
gillaiise,  Bory  in  Diet.  Class.  3.  and  4.  (1823);  Endlich.  Gen.  I.;  Ralfs.  in  Ann.  Nat.  Hist. 11  et  seq. 

Diagnosis. — Crystalline,  angular ,  fragmentary  bodies,  hrittle,  and  multiplying  by 
spontaneous  separation. 

Crystalline  fragmentary  bodies,  generally  bomided  by  right  lines,  rarely  included  in 
curved  lines,  flat,  stiff,  brittle,  usually  nestling  in  slime,  uniting  into  various  forms,  and 
then  separating  again. 

Those  who  have  ever  examined  the  surface  of  stones  constantly  moistened  by  water, 
the  glass  of  hothouses,  the  face  of  rocks  inthesea,or  of  walls  where  the  sun  never  shines, 
or  the  hard  paths  in  damp  parts  of  gardens  after  rain,  cannot  fail  to  have  remarked  a 
green  mucous  slime  with  which  such  places  are  covered.  This  shme  consists  of  Algals 
in  their  simplest  state  of  organisation  ;  they  have  been  called  Chaodinese  by  Bory  de 
St.  Vincent,  whose  account  of  them  is  to  the  following  effect :  "  The  slime  resembles  a 
layer  of  albumen  spread  with  a  brush ;  it  exfoliates  in  drying,  and  finally  becomes 
visible  by  the  manner  in  which  it  colours  green  or  deep  brown.  One  might  call  it  a 
provisional  creation  waiting  to  be  organised,  and  then  assuming  different  forms,  accord- 

ing to  the  nature  of  the  corpuscles  which  penetrate  it  or  develop  among  it.  It  may 
further  be  said  to  be  the  origin  of  two  very  distinct  existences,  the  one  certainly  animal, 
the  other  purely  vegetable.  This  matter  lying  among  amorphous  mucus  consists,  in 
its  simplest  state,  of  soUtary,  spherical  corpuscles  ;  these  corpuscles  are  afterwards 
grouped,  agglomerated,  or  chained  together,  so  producing  more  complex  states  of 
organisation.  Sometimes  the  mucus,  which  acts  as  the  basis  or  matrix  of  the  corpuscles, 
when  it  is  found  in  water,  which  is  the  most  favom'able  medium  for  its  development, 
lengthens,  thickens,  and  finally  forms  masses  of  some  inches  extent,  which  float  and 
fix  themselves  to  aquatic  plants.  These  masses  are  at  first  like  the  spawn  of  fish,  but 
they  soon  change  colour,  and  become  green,  in  consequence  of  the  formation  of  interior 
vegetable  corpuscles.  Often,  however,  they  assume  a  milky  or  ferruginous  appearance  ; 

and  if  in  this  state  they  are  examined 
under  a  microscope,  they  will  be  found 
completely  filled  with  the  animalcules 
called  Navicularise,Lunulin8e,  and  Sty- 
larise,  assembled  in  such  dense  crowds 
as  to  be  incapable  of  swimming.  In 
this  state  the  animalcules  are  inert. 
Are  they  developed  here,  or  have  they 

found  their  way  to  such  a  nidus,  and  have  they 
hindered  the  development  of  the  green  corpuscles  ? 
Is  the  mucus  in  which  they  he  the  same  to  them 
as  the  albuminous  substance  in  which  the  eggs  of 
many  aquatic  animals  are  deposited  I    At  present 
we  have  no  means  of  answering  these  questions." These  form,  no  doubt,  the  extreme  limits  of  the 
Vegetable  and  Animal  Kingdom.    Their  regular 
form,  and  the  power  of  separating  into  distinct 
particles,  which  the  most  of  them  have,  are  almost 
as  much  the  attributes  of  the  mineral,  as  of  the 
vegetable,  or  even  animal  kingdom.    Agardh  in- 

cludes them  among  plants.    Kiitzing  asserts  that 
their  life  is  as  much  animal  as  vegetable  ;  and  that, 

at  all  events,  Achnanthes,  Gomphonema,  Exilaria,  Fragila- 
ria,  Meloseira,  Schizonema,  Micromega,  and  Berkleya,  are 
at  least  plants,  if  Frustulia,  Cymbella,  Navicula,  Surirella, 
&c.,  are  animalcules.    He  has  also  recently  ascertained,  that 
the  frustules  of  Micromega  are  metamorphosed  into  green 
globular  spores.    Dr.  Dickie  of  Aberdeen  has  observed  some- 

thmg  of  the  same  kind.    Mr.  Ralfs,  who  has  paid  great  attention  to  the  history  of  these 
Fig.  II.—  1-  Biddulphia  ;  2.  Grammonema  ;  3.  Eunotia  ;  4.  Achnanthes  ;  6.  Amphitetras  ;  6.  Gloionema, 

fi  production  once  referred  to  this  order,  but  determined  by  Mr.  Berkeley  to  be  the  eggs  of  an  insect. 

Fig.  II. 
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doubtful  creatures,  observes,  that  one  division  of  them,  the  Cymbellea3,  rapidly  become 
putrid,  have  a  siliceous  covering,  and  consequently  their  form  is  not  altered  in  drying,  and 
they  are  not  destroyed  by  fire.  When  in  perfection  they  are  generally  brownish,  and  not 
unfreqixntly  become  greenish  when  dry  ;  they  are  usually  of  either  a  quadrilateral  or 
prismatic  foi'm,  and  often  marked  with  streaks  and  dots.  The  Desmidieae,  on  the 
contrary,  putrify  very  slowly,  have  not  a  siliceous  coat,  and  therefore  alter  their  shape 
in  drying.  When  in  perfection  they  are  generally  of  an  herbaceous  green  colour,  and 
most  frequently  have  the  fragments  divided  into  two  portions  resembling  each  other  in 
form,  but  sometimes  differing  much  as  to  size.  "  This  division  is  marked  in  Desmidium 
mucosum  merely  by  a  shallow  groove  passing  round  the  joint,  and  in  Desm.  Swartzii 
by  notches  in  the  angles,  by  which  it  is  rendered  still  more  apparent  ;  whilst  in 
Euastrum  the  two  portions  are  connected  only  by  a  central  •  chord."  (J^m.  N.  H.  11. 
448.)  In  another  place  (76.  13.  377)  this  accurate  observer  recognizes  the  universal 
presence  of  starch  among  the  Desmidieae,  which,  not  being  an  animal  product,  seems  to 
settle  the  question  of  the  vegetable  nature  of  at  least  that  portion  of  Brittleworts. 

Natives  of  still  waters,  and  oozy  places  in  the  northern  parts  of  the  world. 
The  uses  of  these  plants  to  man  are  unknown. 

GENERA. 
Suborder  I.  C  ymbelle^e. 
—  Individuals  quite 
free,  angular,  sili- ceous. 

Frustulia,  Ag. 
Cyclotella,  Ktz. 
Haplotella,  Ktz. 
Cymhella,  Ktz. 
Navicula,  Bory. 

Styllaria,  Ag. 
Rhabdhm,  Wallr. 

Meridion,  Ag. 
Licmophora,  Ag. 

Exilariii,  Grev. 
Psyematellii,  Kiitz. 

Biddulphia,  Gray. 
Gomphonema,  Ag. 
Cymbophora,  Ktz. 
Paltonophora,  Ktz. 
Sphenophora,  Ktz. 

Eunotia,  Ehr, 

Cocconema,  Ehr. 
Achnanthes,  Bory. 
Striatella,  Ag. 
Amphitetras,  Ehr. Isthmia,  Ag. 
Diatoma,  DC. 

Bacillaria,  Ehr. 
Tabellaria,  Ralfs. 
Tessella,  Ehr. 
Fragilaria,  Lyngb. 
Nematoplata,  Bory. 
Temachium,  Wallr. 

Grammonema.  Ag. 
Tetracyclus,  Ralfs. 
Lysigonium,  Lk. Melosira,  Ag. 

GailloneUa,  Bory. 
Vesiculifera,  Hass. 

Oncobyrsa,  Ag. 
Suborder  II.  Hydroli- 

N£^. — Individuals  en- 

closed in  tubes,  an- 

gular. Encyonema,  Ktz. 
Dickiea,  Berk. 
Hydrolinum,  Link. Schizonema,  Ag. 
Momma,  Grev. 
Girodella,  Gaill. 
Spermogonia,  Bonnem. Homceocladia,  Ag. 

Gloiodictyon,  Ag. 
Hydrurus,  Ag. 

Cluzella,  Bory. 
Corradorus,  Gray. 

Micromega,  Ag. 
Caleothrix,  Desv. 

Suborder  III.  Desmi- 
DiE^. — Individuals  cy- lindrical. 

Pentasterias,  Ehr, 

Xanthidium. 
Euastrum,  Ehr. Cosmarium,  Menegh, 

Eutomia,  Harv. Heterocarpella,  Turp. 
Odontella,  Ehr. 
Closterium,  Nitzsch. Tetmemorus,  Ralfs. Micrasterias,  Ag. 
Staurastrum,  Meyen. 
Pediastrum,  Meyen. 
Sphserastrum,  Meyen. Helierella,  Bory. 

Potareus,  Rafin. 
C'rucigenia,  Morren. 
Selenaca,  Nitsch. 
Heliactis,  Ktz. 
Scenedesmus,  Meyen. 
Tessarthra,  Turp. 
Echinella,  Ach. Desmidium,  Aq. 

Numbers.  Gen.  45.  Sp.  457. 

Position. 
Acrita. 
Diatoms  CE^.- ■  Confervacese-Palmelleee. 

Ralfs  British  Desmidiece  (1848). 

Mr.  Thwaites  has  thus  described  the  mode  of  conjugation  in  Brittleworts : — 
In  Eunotia  turgida,  not  veiy  uncommon  in  ditches,  the  process  of  conjugation  consists 

as  in  the  Desmidieae,  in  the  union  of  the  endochrome  of  two  approximated  fronds, 
this  mixed  endochrome  developing  around  itself  a  proper  membrane,  and  thus 
becoming  converted  into  the  sporangium.  In  a  very  early  stage  of  the  process  the 
conjugated  frustules  of  the  Eunotia  have  their  concave  surfaces  in  nearly  close 
apposition,  and  from  each  of  these  surfaces  two  protuberances  arise  which  meet  two 
similar  ones  in  the  opposite  frustule :  these  protuberances  indicate  the  future  channels 
of  communication  by  which  the  endochrome  of  the  two  frustules  becomes  united,  as 
well  as  the  spot  where  is  subsequently  developed  the  double  sporangium,  or  rather 
the  two  sporangia.  The  mixed  endochrome  occurs  at  first  as  two  irregular  masses 
between  the  connected  frustules,  but  these  masses  shortly  become  covered  each  with 
a  smooth  cylindrical  membrane.  Around  the  whole  structure  a  considerable  quantity 
of  mucus  is  developed,  by  which  the  empty  frustules  are  held  attached  to  the 
sporangia.  In  Gomphonema  and  Cocconema  each  conjugated  pair  of  frustules  gives 
origin  to  two  sporangia,  and  around  each  pair  of  frustules  is  developed  a  quantity  of 
firm  mucus  or  gelatine,  which  gradually  disappears  as  the  sporangia  become  mature. 

ADDITIONAL  GENERA. 
Cymbelle^. 

Aulacocystis,  ITassaU, 
Gyrosigma,  Id. 
Nitzschia,  Id. 
Sphinctocystis,  Id. 
Sphserophora,  Id. 

Desmidie^. 
Holocystis,  Hassall. 
Trigonocystis,  Id. 
Goniocystis,  Id. 
Hyalotheca,  Ralfs. 
Didymoprium,  id. 

Desmidie^,  continued. 
Aptogonum,  Ralfs. 
Sphserozosma,  Id. 
Arthrodesmos,  Id. 
Didymocladon,  Id. 

Desmidie^,  continued. Penium,  Ralfs. 
Docidium,  Id. 
Spirotsenia,  Id. 
Ankistrodesmus,  Id. 



14 CONFERVACE^. 

Order  II.  CONFERVACEiE.— Confervas. 

Confervaceae,  Etidl.  gen.  Suppl.  III.,  p.  10.    Zoospermeae,  J.  Agh.  Alg.  Med.  1.  Sj-n3porf><£ and  Zoospermeae,  Decaisne  in  Ann.  Sc.  N.  2  ser.  18.  305. 
Diagnosis. —  Vesicular,  filamentary  or  membranous  bodies,  multiplied  by  Mvspures 

generated  in  the  interior,  at  the  expense  of  their  green  matter. 
Water  plants,  not  commonly  of  a  green  colour,  but  occasionally  olive,  violet,  and  red  ; 

inhabiting  the  ocean  in  some  instances,  but  more  commonly  found  in  fresh  water  ;  some 
of  them  even  belonging  to  both  kinds  of  fluids;  some  found  in 
mud,  others  floating  freely,  most  attached,  in  some  way,  on  rocks 
or  as  parasites.  Cells  solitary  or  many,  globose,  elliptical, 
cylindrical,  or  tubular  ;  sometimes  variously  branched  ;  some- 

times formed  in  slimy  matter  in  which  they  are  scattered,  or 
irregularly  heaped,  or  placed  one  above  the  other  in  a  regular 
series  forming  an  articulated  frond  ;  some  disposed  in  several 
rows  and  forming  a  thin  layer,  or  some  combined  in  the  form 
of  a  net.  Their  mode  of  growth  by  a  subdivision  of  the  cells, 
of  ramification  by  a  lateral  extension  of  such  cells,  a  dividing 
partition  being  eventually  formed.  The  propagation  by  sporidia 
(internal  cells,  or  a  gelatinous  substance  which  organizes  itself 
into  cells,)  found  in  each  cell,  singly,  or  m  a  definite,  or  indefi- 

nite number,  formed  from  the  colouring  matter  of  one  or  more 
cells,  or  sometimes  by  the  copulation  of  distinct  individuals,  and 
discharged  by  the  opening  or  absorption  of  the  mother  cell. — Endl. 

If  doubts  exist  as  to  the  Vegetable  nature  of  the  last  order, 
or  of  some  part  of  it,  no  question  arises  as  to  what  that  of 
Confervas  is.  Its  genera  are  now  admitted  on  all  hands  to 
be  plants,  since  M.  Decaisne's  important  discovery  of  the  vege- table nature  of  several  things  which  had  been  previously 
regarded  as  Zoophytes.  Nevertheless,  it  is  curious  to  see  how 
much,  at  one  period  at  least  of  their  existence,  they  have  of  an 
animal  nature,  if  the  power  of  moving  from  place  to  place  is  to 
be  taken  as  an  indication  of  such  a  quality.  It  seems  incon- 

testable, notwithstanding  the  denial  of  Mohl  and  others,  that 
many  of  the  Conferva  tribe,  especially  of  the  genera  Conferva, 
Ulva,  and  their  near  allies,  produce  in  their  tubular  threads 
reproductive  bodies,  or  spores,  which  after  a  time  acquire  a 
power  of  rapid,  and  quasi-voluntary  motion  while  in  the  inside 
of  their  mother  ;  that  by  degrees,  and  in  consequence  of  their 
constantly  tapping  against  the  soft  side  of  the  cell  that  holds 
them,  they  escape  into  the  water  ;  that  when  there  they  swim 

about  actively,  just  like  animalcules  ;  and  at  last  retreating  to  a  shady  place,  attach 
themselves  to  a  stone  or  some  other  body,  lose  their  locomotive  qiiahty,  and  thence- 

forward germinate  and  grow  like  plants. — (/.  Ag.  Ann.  Sc.  Nat.  2  ser.  vol.  6.)*     It  is 

*  "  The  filaments  of  Conferva  serea,"  says  the  younger  Agardh,  "are,  as  is  well  known,  articulated  or divided  at  equal  distances  into  little  compartments  (joints),  which  have  no  communication  among  them- 
selves other  than  what  results  from  the  permeability  of  the  dissepiments.  The  green  matter  contained 

in  these  joints  appears  at  first  altogether  homogeneous,  as  if  it  were  fluid  ;  but  in  a  more  advanced  state 
it  becomes  more  and  more  granular.  The  granules  are,  at  their  formation,  found  adhering  to  the  inner 
surface  of  the  membrane,  but  they  soon  detach  themselves,  and  the  irregular  figure  which  they  present  at 
first  passes  to  that  of  a  sphere.  These  granules  congregate  by  degrees  in  the  middle  of  the  joint,  into  a 
mass,  at  first  elliptical,  but  which  at  length  becomes  perfectly  spherical.  All  these  changes  are  conform- 

able to  phenomena  known  in  vegetable  life  ;  those  which  are  to  follow  have  more  analogy  with  the  pheno- 
mena of  animal  life.  At  this  stage  an  important  metamorphosis  exhibits  itself,  by  amotion  of  swarming 

jun  mouvement  de  fourmillement)  in  the  green  matter.  The  granules  of  which  it  is  composed  detach 
themselves  from  the  mass,  one  after  another,  and  having  thus  become  free,  they  move  about  in  the  vacant 
space  of  the  joint  with  an  extreme  rapidity.  At  the  same  time,  the  exterior  membrane  of  the  joint  is 
observed  to  swell  in  one  point,  till  it  there  forms  a  little  mammilla,  which  is  to  become  the  point  from  which 
the  moving  granules  finally  issue.  By  the  extension  of  the  membrane  for  the  formation  of  the  mammilla, 
the  tender  fibres  of  which  it  is  composed  separating,  cause  an  opening  at  the  end  of  the  mammilla,  and  it 

Fig.  III.— 1.  Protococcus  viridis  ;  2.  the  same  beginning  to  develop  ;  3.  the  same  more  advanced  ;  4  Ac. b.  Schizogonium  iniirale ;  6.  A  fragment  of  Ulva  fPrasiolai  furfuracea  (Kiitzing). 

5 

Fig.  III. 
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even  assorted  by  M,  Thuret,  that  in  Conferva  glomerata  and  rivnlaris,  the  spores  have 
special  organs  of  motion,  of  tlie  nature  of  cilijic  or  tentacula,  and  that  it  is  by  their  rapid 
action  that  the  spores  swim  so  freely  in  fluid. — {lUd.  xix.  267.)  Motions  of  another 
kind  have  been  noticed  in  the  Oscillatorias  ;  and  in  the  species  called  Zygnemas,  they 
are  so  extraordinary  as  to  approach  nearly  to  the  act  of  copulation  in  animals.  In  the 
language  of  M.  Deeaisne,  "  the  spores  of  these  plants  result  from  the  coupling  of  two 

tubes,  of  which  one  transmits  to  the  other,  by 
a  peculiar  mechanism,  the  substance  which  it 
contained,  in  order  to  form  one  or  two  spores 
distmct  and  separated  by  a  partition,  which  is 
organised  after  the  copulation."  In  this 
coming  together,  the  two  tubes  project  one 
nipple  from  each  of  two  opposite  cells,  which 
by  degrees  touch,  after  which,  the  points  of 
the  nipples  are  absorbed,  a  passage  established 
between  the  cells,  the  colouring  matter  of  one 
pours  into  the  other,  till  one  of  the  cells  is 
wholly  emptied. 
Meyen  states,  that  the  red  and  green 

Snowplants,  which  have  been  described  as  Confervoe,  and  assigned  to  the  genus 
Protococcus,  are  nothing  more  than  the  animalcules  called  Enchelis  sanguinea,  and 
Pulvisculus.  But  this  does  not  affect  the  genus  Protococcus,  which  contams  produc- 

tions respecting  whose  vegetable  nature  no  doubt  is  entertained. 
Hydrodictyon  utriculatum  has  the  appearance  of  a  green  net.  According  to  M. 

Areschoug,  the  cells  of  this  plant,  when  nearly  ripe,  contain  a  number  of  active  spheri- 
cal granules,  which  in  the  process  of  reproduction  become  elliptical,  and  are  attached 

by  their  extremities,  when  an  articulation  is  soon  produced,  so  as  to  form  pentagons 
or  hexagons.  Each  granule  becomes  a  cell  of  the  new  Hydrodictyon.  (he  Hydr. 
utric.  dissertatio.) 

Fis.  IV. 

is  by  this  passage  that  the  granules  escape.  At  first  they  issue  in  a  body,  but  soon  those  which  remain, 
swimming  in  a  much  larger  space,  have  much  more  difficulty  in  escaping,  and  it  is  only  after  innumerable 
knockings  (titubations)  against  the  walls  of  their  prison,  that  thej'  succeed  in  finding  an  exit.  From  the 
first  instant  of  the  motion  one  observes  that  the  granules  or  sporules  are  furnished  with  a  little  beak,  a 
kind  of  anterior  process,  always  distinguishable  from  the  body  of  the  seed  by  its  paler  colour.  It  is  on 
the  vibrations  of  this  beak  that  the  motion ,  as  I  conceive,  depends  ;  at  least,  I  have  never  been  able  to  dis- 

cover any  ciJias.  However,  I  will  not  venture  to  deny  the  existence  of  these,  for  with  a  very  high  power  of 
a  compound  microscope  one  sees  the  granules  surrounded  with  a  hyaline  border,  as  we  find  among  the 
ciliated  Infusoria  on  applying  a  glass  of  insufficient  power.  The  sporules,  during  their  motion,  always 
present  this  beak  in  front  of  their  body,  as  if  it  served  to  show  them  the  way  ;  but  when  they  cease  to 
move,  by  bending  it  back  along  the  side  of  their  body,  they  resume  the  spherical  form,  s«  that  before 
and  after  the  motion  one  sees  no  trace  of  this  beak.  The  motion  of  the  sporules  before  their  exit  from 
the  joint  consists  principally  in  quick  dartings  along  the  walls  of  the  articulation,  knocking  themselves 
against  them  by  innumerable  shocks  ;  and  in  some  cases  we  are  almost  forced  to  believe  that  it  is  by  this 
motion  of  the  sporules  that  the  mammilla  is  formed.  Escaped  from  their  prison  they  continue  their  motion 
for  one  or  two  hours,  and  retiring  always  towards  the  darker  edge  of  the  vessel  sometimes  they  prolong 
their  wandering coui-sss,  sometimes  they  remain  in  the  same  place,  causing  their  beak  to  vibrate  in  rapid circles.  Finally,  they  collect  in  dense  masses,  containing  innumerable  grains,  and  attach  themselves  to 
some  extraneous  body  at  the  bottom  or  on  the  surface  of  the  water,  where  they  hasten  to  develop  fila- 

ments like  those  of  the  mother  plant.  The  spherical  sporules  elongate  at  first  into  egg-shaped  bags, attached  to  the  strange  body  by  the  narrowest  end.  Theii  development  only  consists  in  a  continual 
expansion,  without  emitting  any  root.  The  green  internal  matter  divides  in  the  middle  by  a  partition, 
which  appears  at  first  sight  as  a  hyaline  mucilage,  but  which  gradually  changes  into  a  complete  diaphragm. 
It  is  thus,  by  successive  divisions  of  the  joint  first  formed,  that  the  young  plant  increases.  The  position 
of  the  mammilla  in  each  joint  is  uncertain,  at  least  I  have  seen  it  very  different  in  neighbouring  joints.  The 
exit  of  the  sporules  does  not  take  place  at  the  same  time  in  the  diff'erent  joints.  One  often  sees  those  of one  of  the  articulations  already  escaped,  while  in  the  neighbouring  one  they  are  not  yet  completely  formed. 
Commonly  the  uppermost  joints  empty  themselves  first,  so  that  it  is  not  rare  to  see  all  the  upper  part 
of  a  filament  entirely  transparent,  whilst  the  lower  part  continues  still  to  develop.  In  this  manner 
the  formation  and  dissemination  of  the  seeds  continue  during  the  whole  summer,  and  thus  a  single  fila- 

ment suffices  for  the  formation  of  an  infinite  quantity  of  sporules.  If  one  remembers  that  each  joint 
contains  perhaps  many  hundred  of  spores,  it  is  not  astonishing  that  the  water  becomes  perfectly  covered 
with  them  ;  so  that  we  might  readily  take  for  a  Protococcus,  or  other  simple  Alga,  what  are  only  the 
spores  of  a  Conferva.  I  suspect  that  from  such  a  mistake  have  arisen  the  theories  of  metamorphosis 
proposed  by  many  modern  algologists." 

Fig.  IV.— Spirogyra  quinina  (Kiitzing). 
C 



CONFERVACE^. 
[Algals. 

Confervas  are  more  frequently  found  in  the  temperate  parts  of  tlie  world  than 
within  the  tropics,  occupying  both  salt  and  fresh  water,  but  more  especially  the  latter, 
and  several  species  are  common  to  both.  One  of  them,  the  Tiresias  ericetorum, 
grows  on  the  ground,  but  in  places  that  are  very  damp,  and  often  inimdated  ; 
others  among  the  oscillating  species  cover  the  humid  surface  of  rocks  or  earth, 
and  the  interstices  in  the  pavement  of  cities ;  some  even  grow  in  hot  spi-ings  of  a  very 
hio-h  temperature.    Ulva  thermahs  lives  in  the  hot  springs  of  Gastein,  in  a  temperature 

of  about  117°  Fahr,  Dr.  Lan- 
kester  speaks  of  Oscillatorias 
iound  in  the  sulphuretted  hy- 

drogen water  of  Harrowgate 
(Ann.  N.  H.  vii.  107);  and 
Calothrix  nivea  is  said  to  have 
occurred  there  also.  They 
often  give  a  peculiar  colour 
to  large  bodies  of  water.  The 
Red  Sea  has  derived  its  namo 
from  the  abundance  of  Tricho- 
desmium  erythraeum  Avhich 
floats  in  it,  and  concerning 
which  MM.  Evernor  Dupont 
and  Montagne  have  given  a 
cm'ious  account.*  Dunal  states 
that  the  crimson  colour  of  the 
salt-water  tanks  on  the  coast 
of  the  Mediterranean  is  owing 
to  the  presence  of  Protococcus 
sahnus  and  Haematococcus  sah- 

nus, two  of  the  most  simple  of 
this  order.  Hsematococcus  Nol- 
tii  stains  crimson  the  marshes 
of  Sleswick. 

Dr.  Di'ummond  ascei'taincd  that  the  Irish  lake  of  Glaslougli,  which  is  remarkable 
for  its  peculiar  greenness,  owes  its  colour  to  the  presence  of  his  Oscillatoria  eeruges- 
cens.  {Ann.  N.  H.\.  1.)  The  green  of  the  Grand-canal  docks  near  Dubhn  has  been 
found  to  arise  from  the  presence  of  a  Sphaei'ozyga  (Trichormus  ̂  and  in  like  manner 
Mr.  Thompson  found  that  the  water  of  Ballydrain  lake  is  coloured  green  by 
Sphaerozyga  ( Anabaina)  spiralis,  and  that  in  the  same 
place  broad  verdigris  patches  proceed  from  collections 
of  Aphanizomenon  incurvum.  {Ann.  N.  Hist.  v.  83.) 
It  has  also  occurred  that  acres  of  inmidated  meadow 
land  have  been  clothed  to  the  depth  of  an  inch  with 
a  thick  entangled  layer  of  Conferva  crispa,  which      ̂ ^^^              ̂   JbQ then  forms  a  texture  not  unlike  that  of  some  woollen 
fabric,  whence  it  has  gained  the  name  of  water- 
flannel.    Confervae  sometimes  attack  diseased  animal  _   
tissue.    M^.  Goodsir  has  described  such  an  instance 

in  the  case  of  a  gold-fish.    {Ann.  Nat.  Hist.  ix.  336.)  ^^S-  VI. 
It  has  been  ascertained  that  this  is  of  very  common  occuiTence,  and  that  the  plant 
which  makes  the  attack  is  the  Achlya  prolifera.    This  production  has  been  carefully 

*  "  On  the  8th  July  1843,  I  entered  the  Red  Sea  by  the  straits  of  Babelmandel,  on  board  the  Atalanta steamer.  On  the  15th  the  burning  sun  of  Arabia  suddenly  awolve  me  with  its  brilliancy  unannounced  by 
tlie  dawn.  I  was  leaning  mechanically  out  of  the  poop  windows,  to  catch  a  little  of  the  fresh  air  of  niglit 
before  the  sun  had  devoured  it,  when,  imagine  my  surprise  to  find  the  sea  stained  red  as  far  as  the  eye 
could  reach  behind  the  vessel.  If  I  was  to  attempt  to  describe  this  phenomenon,  I  would  say  that  the 
surface  of  the  ocean  was  entirely  covered  with  a  close  thin  layer  of  fine  matter,  the  colour  of  brickdust, 
but  slightly  orange.  Mahogany  sawdust  would  produce  such  an  appearance. — When  put  into  a  white  glass bottle,  it  became  in  the  course  of  a  day  deep  violet,  while  the  water  itself  had  become  a  beautiful  rose 
colour.  This  appearance  extended  from  Cosseir,  off  which  we  were  at  daybreak  on  the  15th  May,  to  Tor,  a 
little  Arabian  village,  which  we  made  about  noon  the  next  day,  when  it  disappeared,  and  the  sea  became 
blue  as  before.  During  this  time  we  must  have  passed  through  about  256  miles  of  the  red  plant."  Complex 
rendiis,  xix.  171. — Similar  appearances  have  been  mentioned  by  Mr.  Darwin  ;  and  Mr.  Hinds,  when  at anchor  off  Libertad  in  the  Pacific,  and  at  the  Abrolhos,  perceived  large  quantities  of  another  species  of 
Trichodesmium,  which  e.vhaled  a  most  disagreeable  smell.  To  this  cause,  or  one  of  the  same  kind,  is  pro- 

bably referable  the  phenomenon  mentioned  in  the  Colombo  Herald  of  May  14,  1844  :  "  The  sea  to  the southward  of  Colombo,  and,  more  lately,  opposite  the  fort  itself,  has  presented  a  very  uncommon  appear- 
Fig.  v.— 1.  Hydrodictyon  utriculatum  ;  2.  portion  of  full-grown  plant  ;  3.  portion  of  a  joint  in  which 

tlie  granules  have  commenced  to  dispose  themselves  in  pentagons,  the  rudiments  of  the  new  plant. 
F\e,.  VI.— Spliserozyga  spiralis. 
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examined  by  Dr.  Ungcr.  Wlien  arrived  at  its  full  growth,  it  consists  of  transparent 
threads  of  extreme  fineness,  packed  together  as  closely  as  the  pile  of  velvet  ;  they 
greatly  resemble,  in  genei'al  appearance,  certain  kinds  of  mouldiness.  These  threads 
are  terminated  by  an  extremity  about  ^^^'^^^     diameter,  consisting  of  a  long 
single  cell,  within  which  is  coUected  some  green  mucilage  intermixed  with  granules. 
Dr.  Unger  assures  us  that  at  this 
time  no  starch  is  present,  but  the 
whole  of  the  green  matter  is  of  the 
nature  of  gum,  as  is  proved  by  the 
action  of  iodine  upon  it.  The  con- tents of  the  cell  are  seen  to  be  in 
constant  motion,  directmg  them- 

selves in  lines  such  as  are  repre- 
sented at  Fig.  5.  While  tliis  is 

going  on,  the  end  of  the  cell  con- 
tinues to  grow,  and  at  the  same 

time  the  contents  collect  at  the 
extremity,  and  distend  it  into  a 
small  head  in  form  resembling  a 
club,  immediately  after  which  a 
chamber  is  formed,  and  then  the 
first  stage  of  fructification  is  ac- 

complished. The  next  change  is 
observed  to  take  place  in  the  gra- 

nular matter  of  the  clubhead,  which 
itself  enlarges,  while  the  contents 
gain  opaqueness,  and  by  degrees 
azTange  themselves  in  five  or  six- 
sided  meshes,  wliich  are  m  reahty 
the  sides  of  angular  bodies,  thai 
are  rapidly  forming  at  the  expense 
of  the  mucilage  above  mentioned,  ^'S* 
which  has  disappeared.  It  is  not  the  least  surprising  part  of  this  history,  that  all  the 
changes  above  mentioned  take  place  in  the  course  of  an  hour  or  an  hour  and  a  half,  so  that 
a  patient  observer  may  actually  witness  the  creation  of  this  singular  plant.  At  this  time 
all  the  vital  energy  seems  directed  towards  changing  the  angular  bodies  in  the  inside  of 
the  clubhead  into  propagating  germs  or  spores.  Meanwhile  the  clubhead  grows,  and 
gives  them  a  little  room,  and  they  in  their  turn  alter  their  form  and  become  oval. 
Then  it  is  that  is  witnessed  the  surprising  phenomenon  of  spontaneous  motion  in  the 
spores,  which,  notwithstanding  the  narrow  space  in  which  they  are  born,  act  with  such 
vigour  that  at  last  they  force  a  way  through  the  end  of  the  clubhead.  At  first  one 
spore  gets  out  into  the  water,  then  another,  and  another,  till  at  last  the  clubhead  is 
emptied.  All  this  takes  place  with  such  rapidity  that  a  minute  or  two  suffice  for  the 
complete  evacuation  of  the  clubhead  or  spore-chamber.  The  spores,  when  they  find 
their  way  into  the  water,  are  generally  egg-shaped,  and  swim  with  their  small  end  fore- 

most ;  but  they  are  often  deformed,  in  consequence  of  the  narrowness  of  the  hole 
through  which  they  have  had  to  pass.  It  even  happens  that  they  stick  fast  in  the  hole, 
and  perish  there.    They  are  extremely  small,  their  breadth  not  exceeding  the  1896th 
ance  for  some  days  past.  Instead  of  its  usual  brightness,  the  surface  has  been  to  a  considerable  extent 
covered  with  what  appears  to  the  naked  eye  a  sort  of  nasty  froth  or  scum,  emitting  a  foetid  smell.  In  the 
mornings,  when  it  has  been  usually  calm,  this  scum  has  presented  itself  in  broad  belts  and  fields,  and  by 
the  afternoon,  after  being  exposed  to  the  sea-breeze,  it  is  broken  down  into  streaks,  lying  in  the  direction of  the  wind,  which,  if  it  blows  pretty  fresh,  disperses  it  altogether.  We  have  examined  some  of  this 
unusual  substance  in  a  tumbler  of  salt  water,  aud  were  not  a  little  surprised  to  find,  that  while  it  floated 
on  the  surface,  in  the  form  of  a  scum,  some  parts  of  a  yellowish-green,  and  some  of  a  purplish-brown colour,  it  tinged  the  whole  water  of  a  beautiful  violet.  We  afterwards  found  that  the  whole  water  in 
the  bucket,  in  which  it  was  brought  from  the  sea,  had  acquired  the  same  colour ;  and,  indeed,  it 
appeared  to  us  the  other  day,  when  it  was  very  abundant,  as  if  the  sea  itself  had  been  stained  of  this 
beautiful  tint.  We  found,  on  minute  inspection,  that  it  consisted  of  an  infinite  multitude  of  small 
spindle-shaped  bodies,  each  of  which,  in  its  turn,  was  a  bundle  of  small  threads  jointed  but  unbranched) 
and  seemingly  very  brittle.  We  have  no  doubt  but  it  is  a  vegetable  production  in  the  sea,  something 
similar  to  the  gi-een  substance  which  covers  stagnant  pools  of  fresh  water.  The  most  remarkable  and 
unpleasant  feature  is  its  foetid  odour.  When  we  read  in  books  of  voyages,  of  ships  sailing  for  so  many 
hours  through  seas  of  a  blood-colour,  and  similar  wonders,  we  are  apt  to  suppose  the  author  is  taking  the 
liberty  of  a  traveller  ;  but  witnessing  such  a  phenomenon  as  this,  is  calculated  to  prepare  us  for  giving 
them  more  credit." 

Fig.  VII.  Achlya  prolifera. — l.The  club-shaped  spore-charaber  ;  2.  the  same  emptied  of  its  spores  ; 
3,  4.  as  pore-chamber  much  less  magnified,  containing  two  germinating  spores,  and  a  dead  one  ;  6.  a piece  of  the  thread  at  an  early  period,  with  the  lines  of  motion. 

G  2 
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part  of  an  inch.  Their  small  end  is  the  most  transparent,  and  it  is  curious  to  see  how 
constantly  this  is  pushed  forwards  in  the  rapid  evolutions  made  in  the  water  by  these 
livin"-  particles.  This  sort  of  quasi  animal  life  does  not  last  long — a  few  seconds,  some 
minu'tes,  or  at  the  most  half-an-hour.  They  often  die  :  Unger  assures  us  that  he  has seen  them  in  the  agonies  of  death,  and  strugylmrj  convulsively  (!),  with  all  the  appear- ance  of  animal  life. 

Porphyra  laciniata  and  vidgaris  are  stewed,  and  brought  to  our  tables  as  a 
luxury,  under  the  name  of  Laver ;  and  even  the  Ulva  latissima,  or  green  Laver,  is  not 
slighted  in  the  absence  of  the  Porphyrte.  Ulva  compressa,  a  commo)i  species  on  our 
shores,  is  regarded,  according  to  Gaudichaud,  as  an  esculent  by  the  Sandwich  Islanders. 
Common  Nostoc,  commonly  called  star-jelly,  a  trembling  gelatinous  plant,  that  springs 
up  suddenly  after  rain,  is  by  superstitious  persons  supposed  to  possess  virtue  as  a 
vulnerary,  and  in  pains  of  the  joints  ;  oyster  green  or  Ulva  lactuca  (the  ̂ pvov  Qakda-aiou 
of  Dioscorides)  is  sometimes  employed  in  scrofula ;  the  ancients  used  it  in  inflamma- 

tions and  gouty  affections ;  its  taste  is  so  bitter  and  salt  that  it  is  usually  given  with 
lemon  juice. 

The'Confervals  found  in  many  thermal  springs,  mostly  species  of  Sphoerozyga,  are 
used  empirically  as  external  applications  to  goitre,  enlai'ged  glands,  &c.  Henry  has examined  the  Confervals  in  the  springs  of  Vichy,  Neris,  and  Vaux,  and  found  small 
quantities  of  an  alkalme  iodide  m  each.    {Chem.  Gaz.  1844,  p.  447.) 

GENERA. 
Suborder  I.  —  Palmcl- Uce.  Cells  somewhat 

globose  or  elliptical, 
free,  and  more  or  less 
distinct,  or  collected 
by  means  of  a  slimy 
layer  into  a  frond. 
Tribe  1.  Protococcidse. 

— The  slimy  subslralum obsolete. 
Protococciis,  Ag. 

Spha:n'lln,  Somm. Coccophi/sium,  Link. Globulina,  Turp. 
Protosph  feria,  Turp. 

Hspmatococcus,  Ap. 
GloiococcHS,  Shutt. 

Chlorococcum,  Grcv. 
Gli>bulina,  Turp. 
Protosphrcna,  Turp. 

Pleurococcus,  Menegh. 
Ilormospora,  Brcb. 
Stereococcus,  Kiitz. 

Tribe  2.  Coccochloridfe. 
—  The  slimy  substratum evident. 
Pahnella,  Lyngb. 

Priestlcya,  Meyen. Chaos,  Bory. 
Phytx)conis,  Bory. 
Coccodra,  Pal. 
Merrettia,  Gray. 
Sarcoderma,  Ehr. 

Ccccochloris,  Spr. 
Microcystis,  Kiitz. Bichatia,  Turp. 
Anacystis,  Memgh. 
Oncobyr:5a,  Ag. 

[fi/drococciis,  Kiitz. 
Micraloa,  Diass. 

IIydrothrombium,Ktz. 
Botrydina,  Brebiss. 
SuhorderU. —?!'ostochcce. Cells  somewhat  globose 

or  elliptical,  coalescing 
into  a  simple  or  bran 
ched  thread;  united  in 
to  several  rows  bymeans 
of  a  slimy  substratum of  various  forms. 

Js'ostoc,  Vauch. Littliia,  Mich. 
Uiidina,  Fries. 
Ilydrococcus,  Link. 

Thrombinm,  Wallr. 
Monormia,  Berkel. Sphaerozyga,  Ag. 
Anabaina,  Bory. 
Trichormus,  Allm. 

Anhaltia,  Schwabe. 
Suborder  III.  —  Oscilla- torece.  Cells  tubular, 

naked  or  furnished  with 
a  slimy  or  gelatinous 
layer,  continuous,  but 
seeming  to  be  jointed 
in  consequence  of  in- 

terruptions of  the  co- louring matter. 
Tribe  1.  Rivularidae. — Tubes  jvoceeding  singly, 

or  in  pairs,  from  a  trans- 
parent globule ;  collected into  a  f  rond  by  means  of 

a  gelatinous  layer. 
Gloiotrichia,  /.  Ag. 
Rivularia,  Roth. 

Lynckia,  Lyngb. 
G'aillardotella,  Bory. 
Stylobasis,  Schw. 
Sfypnion,  Raf. Zonotrichia,  J.  Ag. 

Diplotrichia,  J.  Ag. 
Tribe  2.  Oscillatorids 
Tubes  cylindrical,  free, 

or  woven  into  a  frond, 
falsely  jointed  in  conse 
quence  of  the  ringed  or streaked  appearance  of 
the  colouring  matter. 
Oscillatoria,  Bosc. 

Oscillaria,  Bosc. 
Trichophora,  Bonnem 
Spirogyra,  Nees. Spirulina,  Turp. 
Loten,  Adams. 

Trichodesmium,  Ehrenb. 
Microcoleus,  Desmaz. 
Vaginaria,  Bory. 
Merizomyria,  Poll. Calothrix,  Ag. 
Hemp'lia',  Meycn. Vlothrix,  Kiitz. 
IHllwynella,  Bory. 

Lyngbya,  Ag. 
Cyclosperma,  Bonnem Humida,  Gray. 

Scytonema,  Ag. 

Percursaria,  Bonnem. Sphaeroplea,  Ag. 
Cadmus,  Bory. 
Sphcerogona,  Link. Sph(zroplethia,  Duby. 

Beggiatoa,  Trev. 
Suborder  IV.  —  Confer- 

vecn. — Cellules  resem- 
bling joints,  arranged 

in  a  net,  or  more  fre- 
quently in  simi^le  or 

branched  threads,  se- 
parate, or  combined  by 

common  slime. 
Tribe  1.  Hydrodicti- das. — Cells  tubular,  com- 

bined by  their  pointed 
extremities  into  a  net-like frond. 
Hydrodictyon,  Roth. Microdictyon,  Decaisne. 
Dictylema,  Raf. 

Talerodictyon,  Endl. 
Tribe  2.  Zygnemidas. — Cells  tubtdar,  united  by 

their  truncated  extremi- 
ties into  jointed  threads, 

whicharc  atfirst  distinct, 
and  then,  by  the  aid  of 
transverse  tnbelets  tohich 
discharge  the  colouring 
matter, b7-ovght  into  copu 
lation. Mougeotia,  Ag. 

Serpentinaria,  Gray. 
Conjugata,  Lk. Zygnema,  Ag, 
Agardhia,  Gray. 
Globulina,  Lit. 
Slellulina,  Lk. 
Luce7-naria,  Roussel. 
Biadema,  Pal. 
Tyndaridea,  Bory. Leda,  Bory. 

Spirogyra,  Lk. Choaspis,  Gray. 
Salmacis,  Bory. 
Tribe  Confervidre.— Cells  tubular,  united  by 

their  truncated  extremi- 
ties into  free,  simple,  or branched  threads. 

Myxonema,  Fries. 
Myxotrix,  Frie=. Nematrix,  Fries. 

Conferva,  Fries. 
Polysperma,  Vauch. Cliloroniton,  Gaill. 

Ilormiscia,  Fries. 
Nodularia,  Mertens. 
Aphanizomenon,iVfor?YJ?. Tiresias,  Bory. 

Qidogonium,  Lk. Draparnaldia,  Bory. 
Charospcrmum,  Lk. Leptomitus,  Ag. 
Saprolcgmia,  Nees. 
Pythiwn,  Nees. Sphcerotilus,  Kg. 

Achlya,  Nees. Hydroncma,  Carus. Hygrocrocis,  Ag. 
Tribe  4.  Chsetophori- 

dse. — Cells  tubular,  ad- 
hering by  truncated  extre- mities in  jointed  branched 

threads  coalescing  into 
a  gelatinous  frond, 
Chastophora,  Schrank. 

Myriodactylon,  Desv. 
ITydrocoryne,  Schwab. Coleochoete,  Breb. 

Suborder  V. — Siphoneo'. Frond  either  monosi- 
phonous,  that  is,  con- sisting of  a  single  cell, 
usually    branched  in 
various  ways,  with  the branches  continuous  or 
jointed,     distinct  or variously  united ;  or 
pleiosiphonous,  con- sisting of  many  tubular 
cells,  placed  in  contact, 
branched,  and  various- 

ly united  or  held  to- 
gether  by  means  of intercellular  matter.— Marine  plants  usually 

covered  with  calcareous 
incrustations. 
Tribe  1.  Caulerpidae. — Frond  monosiphonous, 

continuous,  variously/ 
branched,  and  filed  with the  reticulated  fibres  of  the 
continuous  branch. 
Caulerpa,  Lamx. Charivinia,  Bory. 
Tricladia,  Dec. 
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Tribe  2.  Acetabula- 
ndas.— Frond  monosipho- 
noiis,  jointed,  with  ra- diatiiuj  or  ̂ HabMiform 
Oranches  at  the  end ;  the 
branches  continuous^  se- 

parate, or  combined. 
rolyp)iisa,  Lamx. Acetabularia.  Lamx. 
Acetabulum,  Tourn. 
Callopilophorum, Don. 
Olivia,  Uert. 

Khipidosiphon,  Mont. 

CONFERVACE^. 

Tribe  3.  Ilalyinodi.lre. 
— Frond  puli/.sij)h(iii()itx, 
made  up  of  tubes  which 
are  continuous  or  joint- 

ed, and  branchedmore  or 
less  densely. 
Udotea,  Lamx. 

Flabellaria,  Link. 
lihipozonium,  Kutz. Avrainvillsea,  Dec. 

ILalymeda,  Lamx. Penicillus.  Lamx. 
Nesea,  Lamx. 

I    Coralliodendron,  Ktz I  lOspera,  Dec. 
Aiiadyomene,  Lamx. 

j?  Dictyosphaeria,  Dec. Tetiaspora,  Dec. 
I'exisperma,  Raf. 

Bangia,  Lynpb. 
i!>l>erma(ionia,Bonnem. Prasiola,  Menegh. Stigonema,  Ag. 
Girardia,  Gray. 

Zigiioa,  Trevis. Pcrcursaria,  Bory. 
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Enteromorpha,  J.  Ag. Ulva,  Ag. 
Enteromorpha,  Lk. 
Ilea,  Fries. Jlydrosolen,  Mart. 
Tubularia,  Rouss. 
Fistularia,  CJrev. 
Ulvastrum,  D.  C. Halithridax,  Targ. 
Ramularia.  Rouss. 
Phylloma,  W 
Trepposa,  Lk. 

Porpliyra,  Ag. 

Numbers.  Gen.  66.  Sp.  368.  (Endl.) 

Position. — Diatomaceje.    CoNFERVACEiE. — Fucaceee. 

GhloYO^^ermetQ,  Harvey  British  Marine  Al[/(E,p.  2. 
A  tendency  to  a  quaternary  division  has  been  remarked  by  Mr.  Thwaites  in 

Mesocarpus  sealaris,  Tyndaridea  insignis,  and  Staurocarpus  gracilis ;  the  separation 
into  4  parts  does  not  take  placo  till  the  fruit  is  nearly  mature.  {Ann.  Nat.  Bis. 
XVII.  263.)  A  fissiparous  mode  of  formation  of  the  spores  in  Vesiculifera  coneate- 
nata  has  been  described  by  the  same  acute  observer  at  p,  334  of  the  work  just  quoted. 

The  discovery  of  the  spermatozoids  of  Lichens,  by  M.  Itzigsohn,  ■which  has  led  to 
such  interesting  results  in  the  hands  of  M.  Tvilasne,  naturally  induced  the  author  to 
extend  his  researches  in  other  directions.  In  a  letter  addressed  to  M.  Tulasne,  in 
1852,  and  which  is  published  in  the  Annates  des  Sciences  Naturelles,  he  announces 
the  discovery  of  spermatozoids  in  Spirogyra  arcta  and  Conferva  glomerata  ;  and  in 
the  Botanische  Zeitung,  for  the  25th  of  March,  and  1st  of  April,  of  the  present  year, 
he  has  given  a  fuller  report  of  his  discovery,  accompanied  by  numerous  figures. 
When  conjugation  is  commencing  in  the  Spirogyra,  but  apparently  not  in  the  conjix- 
gating  threads  themselves,  he  finds  the  spiral  band  of  endochrome  gradually  resolved, 
more  or  less  completely,  into  a  number  of  distinct  globose  sacs  (called  by  the  author 
spermatosphjeria),  within  whose  cavity  numerous  globules  are  formed,  whether 
furnished  with  a  distinct  cellular  wall  or  not  is  uncertain,  each  of  which  gives  rise 
to  a  spiral  body  endowed  with  active  motion,  resembling  strongly  the  spermatozoids 
of  mosses.  These  bodies  if  kept  in  water  increase  greatly  in  size,  a  circumstance 
which  requires  further  observation.  He  detected  the  same  organisms  in  Cladophora 
glomerata,  and  indicates  bodies  apparently  identical  with  the  above-mentioned 
mother-cells  in  CEdogonium,  Mougeotia,  and  Bulboch^te,  though  in  these  genera  he 
has  not  hitherto  ascertained  the  existence  of  the  spermatozoids.  In  Vaucheria  he 
has  also  observed  mother-cells,  but  the  spermatozoids  appear  to  assume  a  different 
form.  The  parent  cells  are  themselves  endowed  with  motion.  No  vibrating  cilia 
have  at  present  been  found  upon  the  spermatozoids.  They  have  not,  however,  been 
examined  under  the  most  favourable  circumstances  for  the  discovery  of  such 
delicate  oi'gans. 

Palmdlea. 
Trypotliallus,  Hook.  Harv. 
Ouracocciis,  Hassall. 
Sorospora,  Hassall. Kivularidfe. 
Lithonema,  Hassall. Oscillatoridce. 
Arthronema,  Hassall. 

ADDITIONAL  GENERA. 

Zygnemidoi. Mesocarpus,  Hassall. 
Sphserocarpus,  Hassall. Thwaitesia,  Montague. 

Confervidce. 
Cladophora,  Kutzing. 

Microspora,  Hassall. 

Aplouema,  Hassall. Chloropteris,  Montafin.f. 
Compsopogon,  Montagne. 

Siphonece. Cladothela,  Hook.fil. 

Halymedido'. Mastodia,  Hook.  t£-  Harv. 
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Order  III.  FUCACE^.— Seaweeds. 

Phyceae,  Endl.  Gen.  Supp.  iii.  p.  19.  (1843).— Aplosporea;,  Decaisne  in  Ami.  Sc.  Nat.  2ser.  17,  305. 
Diagnosis. — Cellular  or  tubular  unsymmetrical  bodies,  multiplied  by  simple  spores  formed externally. 

Plants  sometimes  inhabiting  fresh  water,  but  more  frequently  salt  water ;  the  foiTner 
approaching  closely  to  Confervas.  Frond  eitlier  mono- 
si  phonous,  consisting  of  a  single  cell,  which  is  sometimes 
uninterruptedly  branched,  or  more  commonly  polysiphon- 
ous,  composed  of  several  cells,  various  in  form,  placed  one 
above  the  other,  or  interwoven,  barked  or  barkless,  jointed 
or  continuous,  thread-shaped,  or  of  various  figures,  and  not 
uncommonly  divided  into  a  soi't  of  trunk  and  leaflike  blade. 
Mode  of  growth  by  division  of  the  cells ;  of  branching  by 
lateral  increase  or  a  vague  proliferousness.  Mode  of  propa- 

gation by  spores,  contained  in  superficial  cells,  Avhich  are 
often  bladdery  (and  called  Vesicles),  growing  singly  out  of 
thin  colouring  matter,  consisting  of  a  single  nucleus  clothed 
by  its  proper  cellular  membrane  (or  epispore),  and  dis- 

charged by  the  opening  of  a  transparent  mother  cell  (or 
perispore).  Vesicles  (or  original  mother  cells)  scattered 
through  the  whole  frond,  or  seated  in  particular  parts  of  it, 
(often  the  points  of  the  branches),  sometimes  on  a  pecu- 

liar receptacle,  naked,  or  supported  by  small  branches. — 
(Endlichcr.) 

The  reproductive  bodies  of  these  plants  distinguish  them 
from  others  of  the  alliance.  In  the  words  of  Decaisne 
"  they  are  simple,  and  result  neither  from  a  modification  of 
green  matter,  nor  from  its  concentration  in  a  pi'e-existing 
cell ;  their  structure  is  quite  peculiar.  In  the  beginning  they 
are  little  warts,  invested  by  a  very  thin  membrane,  placed 
close  over  an  inner  sac  filled  with  green  granules."  (The  black 

or  brown  colour  assigned  to  them  by  Mr.  Harvey  is  a  mistake  ai'ising  out  of  imperfect 
observation.)  "  All  the  spores  are  external,  that  is  to  say,  inserted  on  the  surface  of  a 
vesicle  upon  which  they  are  generated.  They  are  never  found  in  the  interior  of  the 
frond  as  in  Confervas ;  and  if  in  Seaweeds  they  can  be  compared,  in  consequence  of 
their  being  contained  in  a  common  chamber  or  conceptacle,  to  the  spores  of  certain 
Rosetangles,  it  can  only  be  to  the  corpuscles  enclosed  in  the  organs  named  Ceramidia 
by  the  younger  Agardh,  which  however  never  have  the  double  integument  of  Seaweeds. 
In  most  of  the  latter  the  spores  appear  at  the  base  of  certain  flocks  or  filaments,  which 
are  simple  or  jointed,  thread-shaped  or  dilated,  or  more  or  less  fiUed  with  green  matter  ; 
these  flocks  are  wanting  however  in  the  greater  part  of  the  Dictyotidae,  and  their  use  is 
wholly  unknown.  There  is  no  reason  to  suppose  them  male  organs."  Decaisne,  indeed, 
in  one  place,  treats  as  an  absurdity  Donati's  calculation  that  a  single  individual  of 
a  Cystoseira  (Acinaria)  bears  545,000  male  flowers  and  1,728,000  females. 

The  younger  Agardh,  however,  has  within  a  few  months  expressed  his  deliberate 
opinion  that  in  the  Rosetangles  (his  Florideae)  organs  analogous  to  sexes  are  present. 
"  I  am  very  much  inclined,"  he  says, "  to  adopt  the  opinion  that  the  two  sorts  of  fructi- 

fication observable  among  them  are  the  first  attempts  at  the  agency  which  in  higher 
plants  perform  the  office  of  se^^es,  without  however  having  their  qualities  established,  and 
each  capable  of  producing  a  new  plant  without  the  aid  of  the  other."  See  his  pamphlet 
called  In  systemata  Algarum  hodierna  Adversaria  (p.  8,)  in  which  the  reader  will  find 
abundant  ciiticism  of  the  views  of  Kiitzing  and  others  concerning  the  Algal  alliance. 

M.  Decaisne  seems  also  to  have  altered  his  opinion  upon  this  subject,  for  (Comptes 
Rendus,  Nov.  11,  1844,)  he  and  M.  Thuret  now  describe  what  they  suppose  to  be 
sexual  organs  in  Fucus  serratus,  and  other  species,  to  which  they  even  apply  the  Linnean 
names  Monoecious  and  Dioecious.  They  describe  the  conceptacles  of  the  males  as  being 
filled  with  articulated  filaments  bearing  numerous  antheridia  in  the  form  of  vesicles  con- 

taining red  granules.  "  These  antheridia  are  expelled  by  the  orifice  of  the  conceptacles  ; 
if  we  examine  tliem  with  a  microscope,  we  see  issue  from  one  of  their  extremities  trans- 

parent somewhat  pear-shaped  bodies,  each  enclosing  a  red  granule.  Every  one  of  such 
bodies  is  furnished  with  very  thin  cilise,  by  means  of  which  it  moves  with  very  great 

Fig.  VIII. 

Fi^.  vni. — 1.  Bntrachospermum  moniliforme 
ing  Ti  cluster  of  spores.  > Decaisne.) 2.  p4)rtion  of  a  branch  ;■  3.  summit  of  a  branch,  bear- 
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Fig.  IX. 

activity."  Such  bodies  arc  rcgai'Jed  as  analogous  to  the  spiral  threads  of  mosses  and 
other  cryptoganiic  plants.  Indeed,  accorduig  to  M.  Thuret,  such  threads  are  also  fur- 

nished with  ciliary  locomotive  organs.  But  what  proof  is  there  that  these  curious 
bodies  are  pollen  ? 

One  of  the  most  remarkable  plants  of  the  order  is  the  Hydrogastrum,  which  Endli- 
cher  describes  as  a  perfect  plant,  with  root,  stem,  bud,  and  fruit,  in  imitation  of  the 

most  highly  developed  races,  hut  all  produced  by 
the  branching  of  one  sinc/le  cell. 

Professor  Morren  thinks  that  he  has  ascertained 
that  the  animalcule  called  Rotifer  vulgaris,  is 
actually  generated  in  the  cells  of  Vaucheria  cla- 
vata.  It  lives  in  certain  protuberances  formed  on 
the  stem  of  that  plant,  travels  quite  at  its  ease 
within  them,  traverses  the  partitions,  displaces 
the  colouring  matter.    (Ann.  Nat.  Hist.  vi.  346.) 

Like  all  this  alliance  the  Seaweeds  have  no 
particular  geographical  limits,  but  occur  wherever 
the  ocean  or  rivers  spread  themselves  over  the 
land.  They  are, however,  remarkable  for  the  enor- 

mous space  which  single  species  of  them  occasion- 
ally occupy  ;  some  of  them  forming  subaqueous 

forests  in  the  ocean,  emulating  in  their  gigantic 
dimensions  the  boundless  element  that  enfolds 
them.  Scytosiphon  filum,  a  species  common  in 
the  North  Sea,  is  frequently  found  of  the  length 
of  30  or  40  feet ;  in  Scalpa  Bay,  in  Orkney, 
according  to  Mr.  Neill,this  species  forms  meadows, 
through  which  a  pinnace  with  difficulty  forces  its 

way.  Lessonia  fuscescens  is  described  by  Bory  de  St.  Vincent  as  25  or  30  feet  in 
length,  with  a  trunk  often  as  thick  as  a  man's  thigh.  But  all  these,  and  indeed  every 
other  vegetable  production,  is  exceeded  in  size  by  the  prodigious  fronds  of  Macrocys- 
tis  pyrifera.  "  This  appears  to  be  the  sea-weed  reported  by  navigators  to  be  from  500 
to  1500  feet  in  length:  the  leaves  are  long  and  narrow,  and  at  the  base  of  each  is 
placed  a  vesicle  filled  with  air,  without  which  it  would  be  impossible  for  the  plant  to 
support  its  enormous  length  in  the  water  ;  the  stem  not  being  thicker  than  the  finger, 
and  the  upper  branches  as  slender  as  common  packthread."  This  plant,  and  Durvillaea 
utilis,  was  seen  by  Dr.  Joseph  Hooker  in  lat.  61°  S.  in  large  vegetating  patches,  where- 
ever  the  water  was  free  of  icebergs  ;  and  Scytothalia  Jacquinotii  as  low  as  63°  S. 

Some  of  the  species  are  eatable,  owing  doubtless  to  the  large  quantity  of  gelatinous 
matter  that  they  secrete.  The  young  stalks  of  Laminaria  digitata  and  saccharina  are 
eaten  under  the  name  of  "  tangle."  In  Asia,  Sargassum  acanthocarpum  and  pyriforme, 
with  Laminaria  bracteata,  and  in  the  Sandwich  Islands,  Sargassum  cuneifolium,  are  also 
used  for  food.  When  stripped  of  the  thin  part,  the  beautiful  Alaria  escuienta  forms  a 
part  of  the  simple  fare  of  the  poorer  classes  of  Ireland,  Scotland,  Iceland,  Deimiarlc, 
and  the  Faroe  Islands.  The  large  Laminaria  potatorum  of  Australia  furnishes  the 
aborigines  with  a  proportion  of  their  '  instruments,  vessels,  and  food.'  On  the  authority 
of  Bory  de  St.  Vincent,  the  Durvillaea  utilis  and  other  Laminaridce  constitute  an  equally 
important  resource  to  the  poor  on  the  west  coast  of  South  America.  In  some  of  the 
Scottish  islands,  horses,  cattle,  and  sheep,  feed  chiefly  upon  Fucus  vesiculosus  during 
the  winter  months  ;  and  in  Gothland  it  is  commonly  given  to  pigs.  Fucus  serratus 
also,  and  Scytosiphon  filum,  constitute  a  part  of  the  fodder  upon  which  cattle  are  sup- 

ported in  Norway.  In  the  manufacture  of  kelp,  for  the  use  of  the  glass-maker  and 
soap-boiler.  Seaweeds  take  their  place  among  the  more  useful  vegetables.  The  species 
most  valued  for  this  purpose  are,  Fucus  vesiculosus,  nodosus,  and  serratus,  Laminaria 
digitata  and  bulbosa,  Himanthalia  lorea,  and  Scytosiphon  filum.  It  is  principally, 
indeed,  because  of  the  quantity  of  soda  which  they  contain  that  they  are  found  so  useful 
as  manm'es.  In  medicine  they  have  been  occasionally  employed,  as,  for  instance,  Fucus 
vesiculosus  in  Europe  against  scrofula,  Sargassum  vulgare  in  Portviguese  India  against 
calculus,  and  Sarg.  bacciferum  with  some  Laminarias  in  South  America  against  tumours 
and  strangury.  But  whatever  medical  value  they  possess  seems  to  be  owing  to  the 
presence  of  Iodine,  which  may  be  obtained  either  from  the  plants  themselves,  or  from 
kelp.  French  kelp,  according  to  Sir  Humphry  Davy,  yields  more  Iodine  than 
British  ;  and,  from  irome  experiments  made  at  the  Cape  of  Good  Hope,  Ecklonia  buc- 
cinalis  is  found  to  contain  more  than  any  European  sea-weed.    Iodine  is  known  to  be  a 

Fig.  IX.    Hydrogastrum,  {Endlich.  srundz,-p.  54,  f.  47.) 
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powerful  remedy  in  cases  of  goitre.  The  burnt  spouge  formei'ly  administered  in  similar 
cases,  probably  owed  its  efficacy  to  the  Iodine  it  contained  ;  and  it  is  also  a  very  curious 
fact,  that  the  stems  of  a  sea-weed  are  sold  in  the  shops,  and  chewed  by  the  inhabitants 
in  South  America,  wherever  goitre  is  prevalent,  for  the  same  purpose.  This  remedy  is 
termed  by  them  Palo  Goto  (literally,  goitre-stick),  and  consists  of  fragments  of  the  Sar- 
"•assum  baceiferum  and  Laminarias  above  alluded  to.  Iodine  is  principally  obtained  in 
Europe  from  the  ashes  of  the  Fuci  vesiculosus,  nodosus,  ceranoides,  and  serratus. 

Suborder  I. — Vaucherice. 
Frond  mono  — or  pleio- 
siphonous,  without 
bark.The  utricles  form- 

ing a  lateral  branchlet, 
proceeding  either  from the  upper  joint  of  the branch,  or  occasionally 
from  the  lowest. 
Tribe   1.  Hydrogas- tridae. — Frond  produced 

from  a  single  vesicle  or 
tube,  rarely  f  rom  several that  are  continuous  and 
loosely  interwoven. 
Hydrogastrum,  Desv. Botrydium.  Wallr. 

Rhizococcum,  Desmaz. Vaucheria,  D.  C 
Ectosperma,  Vauch. 

Bryopsis,  Lamx. Valonia,  Ginnan. 
Physydrurn,  llaf.  ? Codium,  Stack. 
Lamarkia,  Olivi. 
Agardhia,  Cabrera. 
Spongodium,  Lamx. 
Tribe  2.  Dasycladidse. 

— Frond  monosiphonous, 
continuous,  or  jointed, 
with  verticillate  branch- 

es, which  are  fastigiate, 
jointed,  and  have  the  last 
joint  transformed  into  a vesicle. 
Chamaedoris,  Mont. 
Dasycladus,  Agh. 

Myrsidium,  Raf. 
Neomeris,  Lamx. 
Cymopolia,  Lamx. 

Tribe  .3.  Ectocarpidse. 
— Threads  jointed,  con- 

sisting of  a  single  row  of 
cells,  variously  branched 
Vesicles  derived  from  one 
joint,  either  at  the  end  of 
the  branches,  or  of  the laterals. 
Leiblinia,  Endl. 

Desmarestella,  Bory. 
Chantransia,  Fries. 

Audrieneila,  Bory. 
Genicularia,  Rons. 

Ectocarpus,  Lyngb. 
Lyngbya,  Gaillon. Macrocarpus,  Bonnem 
Opospermum,  Raf.  ? 
Calospermuin,  Raf.  ? 
Pylaiella,  Bory. 
Lyngbyella,  Bory. Bulbochaete,  Agh. 
Tribe  4.  Batrachosper- 

midae.  —  Frond  polysi- 
phonous,  composed  of  a 
pnvmry  thread  sur- 

rounded by  parallel  ac- 
cesior~j    ones.  Vesicles 

terminal  or  lateral,  cluS' tered. 

Batrachospei-mum,  Roth. Charospermum,  Lk. 
Draparnaldia,  Bory. 
Monilina,  Bory. 
Thorinia,  Bory. 
Lemanina,  Bory. 
Gelatinaria,  Roussel. 
Torularia,  Bonnem. 

Liagora,  Lamx. 
Actinotrichia,  Decaisne. 
Galaxaura,  Lamx. 

Dichotomaria,  Lamk. 
Alysium,  Agh. 
Microthoe,  Dec. 

Thorea,  Bory. 
Polycoma,  Palis. 

Myriocladia,  J.  Agh. 
JEgira,  Fries  ? 
Tribe  5.  Chordaridae. — Frond  polysiphonous, 

with  flocks  proceeding  in 
all  directions  from  the 
medullary  substance,  free 
in  the  circumference. 
Cruoria,  Fries. 
Myrionema,  Grev. Elachista,  Aresch. Mesogloia,  Agh. 
Chordaria,  Agh. 
Leathina,  Gray. 

Corynephora,  Agh. Clavaletta,  Bory. 
Liebmannia,  J.  Agh. 
Suborder  II.  —  Halyse- 

rece.  Frond  polysiiAo- nous,  barked,  jointed, 
or  continuous.  Vesi- cles scattered  over  the 
surface  of  the  frond, 
or  collected  into  heaps. 
Tribe  1.  Sphacelaridse. 

— Frond  jointed  ;  vesicles 
lateral,  solitary. 
Sphacelaria,  Lyngb, Delisella,  Bory. 

Lyngbyella,  Bory. Myriotrichia,  Harvey. Cladostephus,  Agh. 
Tribe  2.  Dictyotidse.— 

Frond  continuous,  mem- 
branous. Vesicles  sup- 

ported by  flocks,  collected 
in  heaps, or  scattered  over 
the  upper  surface  of  the 
frond. Italy seris,  Targ. 

Neurocarpon,  Web. 
Dictyopteris,  Lamx. 
Polypodioides,  Stack. Dictyosiphon,  Grev. 

Dictyota,  Lamx. 
Zonaria,  J.  Agh. 

Stifffia,  Nai-do. Zanardinia,  Nardo. 
Numbers.  Gen.  81 

GENERA. 
Padina,  Adans. 

Trattinickia,  Web. 
Padinella,  Aresch. 
Cutleria,  Grev. 
Arthrocladia,  Duby. 

Elaionema,  Berk. 
Scj-tosiphon,  Agh. 

Chorda,  Stack. 
Filum,  Stack. Chordaria,  Lk. 

Soranthera,  Postels. 
Punctaria,  Grev. 
Asperococcus,  Lamx. Enccelium,  Agh. 

Hydroclathrus,  Bory. Striaria,  Grev. 
Carmichaelia,  Grev. 

Stilophora,  J.  Agh. 
?  Hildenbrandia,  Nardo. 

Ralfsia,  Berk. 
Tribe  3.  Laminaridse. 

— Frond  continuous,  co- 
riaceous, sometimes  bear- ing  bladders.  Vesicles 

scattered,  or  collected  in 
heaps, supported  by flocks, 
growing  on  both  sides  of the  frond. 
Lessonia,  Bory. 
Macrocystis,  Agh. 
Nereocystis,  Postels. Ecklonia,  Ilormm. 
Laminaria,  Lamx. 

Gigantea,  Stack. Saccharina,  Stack. 
Muscefolia,  Stack. 
Polyschidia,  Stack. Palmaria,  Lk. 
Laminastrum,  Duby. Fasciata,  Gray. 

Capea,  Montagn. Haligeria,  Dec, 
Alaria,  Grev. 

Orgya,  Stackh. Thalassiophyllum,  Post, 
Agarum,  Grev. Myriotrema,  Lapyl. 
Costaria,  Grev, 

Tribe  4.  Sporochnidce. 
— Frond  continuous,  be- 

tween cartilaginous  and 
membranous,  flocks  form- 

ed astride  a  capitate  re- 
ceptacle, bearing  tfie  vesi- cles. 

Sporochnus,  Agh. 
Desmarestia,  Lamx. Desmia,  Lyngb. 

nichlora,  Grev, Trinitaria,  Bory. 
Hippurina,  Stack, 
Hyalinxi,  Stack. Flagellaria,  Stack, 

Suborder  III.  —  Fucece. Frond  polysiphonous, 
often  bladdery.  Vesi- cles seated  in  hollow 
conceptacles  formed  of 

.  Sp.  432.  (Endl.) 

a  folding  in  of  the frond,  pierced  by  a 
pore,  and  surrounded 
by  flocks  ;  concepta- cles scattered  or  col- 

lected upon  a  recep- tacle 
Tribe  1 .  Lernanidae. — Frond  hollow,  wholly 

converted  into  a  recepta- cle, Lemanea,  Bory. 
Nodularia,  Link. 
Gongycladon,  Link. Trichogonea,  Palis. 
Vertebraria,  Rouss, 
Tribe  2,  Fucids.— Conceptacles  not  collected 

upon  a  receptMcle. Fucus,  L, 
Cervina,  Gray. 
Halidrys,  Stack. 
Bifurcaria,  Stack, 

Ozothalia,  Dec.  and  Th, 
Pelvetia,  Dec.  and  Th. 
Carpodesmia,  Grev. 
Myriodesma,  Dec. Himanthalia,  Lyngb. 

Lorea,  Stack. 
Xiphophora,  Montagn 
Splachnidium,  Grev^ Durvillaea,  Bory. 
Hormosira,  Endl. 

Moniliformla,  Lamx, 
Monilia,  A.  Rich. 

Castraltia,  A.  Rich. 
Scaberia,  Grev. 
Tribe  3.  Cystoseiridae. 

— Conceptacles  or  recep- 
tacles distinct  from  thA 

frond. Coccophora,  Grevi Halidrys,  Lyngb. 
Siliquaria,  Gray. 

Blossevillea,  Dec. 
Cystophora,  .1.  Agh. Cystoseira,  Agh. Acinaria,  Targ. 
Machaia,  Gray. 
Catcnciria,  Raf, 
Ascophylla,  Stack. Ericaria,  Stack. 
Monilifera,  Stack. 

Sargassum,  Rumph. Baccularia,  Gray. 
Halochloa,  Kiitz, 
Myagropsis,  Kiitz. Sporujocarpns ,  Kiitz. Turbinaria,  Bory. 

Carpacanthus,  Kutz. Phyllospora,  Agh. 

Carpophyllum,"  Grev. Marginalia,  A.  Rich. 
Scytothalia,  Grev. Stackhousia.  Lamx. 
Seirococcus,  Grev. 
Polyphacum,  Agh 
Osmundaria,  Lam.y 

Position.— Confervaccce.    Fccaceve.— Ceramiaceije. 
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Melanospermeso,  Harvey,  British  Marine  Algoi,  p.  8. 

M.  Tliui-et  thus  describes  the  autheridia,  or  supposed  male  organs  of  these  plants  : 
"  Tlie  fructification  of  Fucacea)  is  contained  in  little  spherical  cavities,  situated 

beneath  the  epidei'in,  and  called  conceptacles.  Completely  closed  at  fii'st,  the 
conceptacles  open  eventually  at  the  surface  of  the  frond  by  a  little  pore  or  mouth 
(ostiolum)  through  which  the  reproductive  bodies  escape.  Their  exit  is  assisted  by 
the  hairs  which  line  the  conceptacles,  and  which  all  converge  towards  their  mouth. 
These  hairs  are  jointed  and  branched;  it  is  they  which  support  the  antherids,  and  it 
is  at  their  base  that  the  spores  are  fixed.  In  certain  species  spores  and  antherids  are 
found  in  the  same  conceptacle ;  in  others,  on  the  contrary,  these  two  organs  are 
produced  in  different  conceptacles,  and  on  diflFerent  individuals.  Usiially  immedi- 

ately below  the  mouth  is  found  a  row  of  thicker  hairs,  which  close  the  entrance, 
and  sometimes  extend  beyond  it,  in  the  form  of  a  small  spot. 

"  The  antherids  consist  of  little  oval  transparent  sacs,  inserted  in  great  numbers 
on  the  hairs  of  the  conceptacle.    When  they  are  young,  we  find  in  them  nothing 

Fig.  IX,  A, 

more  thaii  a  granular  colourless  matter ;  afterwards  this  matter  condenses  into  little 
bodies  which  form  a  greyish  mass,  sprinkled  with  orange  points ;  these  are  the 
antherozoids,  which  are  so  packed  that  neither  form  nor  stmcture  can  be  recognised. 
The  antherids  of  Fucus,  Ozothallia,  Pelvetia,  and  Himanthalia,  have  a  double 
envelope;  that  is  to  say,  the  transparent  sac  in  which  the  antherozoids  are  imme- 

diately contained,  is  itself  enclosed  in  another  sac  of  the  same  size  and  degree  of 
transparency.  The  latter  remains  fixed  to  the  hair  on  which  it  is  produced ;  the 
other  is  expelled  through  the  summit  of  the  first,  and  falls  into  the  conceptacle, 

Fig.  IX,  A,— Piece  of  the  frond  of  Fucus  platycai-pus  furnished  with  receptacles,  natural  size; 2.  section  of  a  conceptacle  much  magnified;  3,  jointed  branching  hairs  detached  from  the  sides 
of  the  conceptacle  and  bearing  antherids ;  4.  an  antherid  full ;  5.  an  antherid  with  only  one 
antherozoid  left  in  it ;  6.  Antherozoids — after  Thuret. 
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whence  it  glides  as  far  as  the  mouth.  The  antherozoids  which  completely  fill  it,  with 
the  exception  now  and  then  of  the  two  extremities,  soon  begin  to  be  violently- 
agitated  ;  and  then  the  sac  opens  at  either  one  or  both  ends,  gives  them  a  passage, 
and  they  disperse  in  the  water.  In  Halidrys,  Pycnophycus,  and  Cystoseira,  the 
second  envelope  of  the  antherid  is  absent ;  the  outer  sac  only  is  found  attached  to 
the  jointed  hairs,  and  the  antherozoids  are  expelled  directly  from  it  in  a  mass ;  for 
some  time  they  remain  clustered  in  a  bunch,  struggling  and  turning  upon  one  another 
before  dispersing  in  the  liquid. 

*'  The  antherozoids  are  very  minute  hyaline  bodies,  their  length  not  exceeding  the 
200th  of  a  millimetre.  Each  contains  a  granule  of  a  greyish  colour  in  Pelvetia, 
orange  red  in  all  the  other  genera  :  it  seems  sometimes  to  project  from  the  surface  ; 
but  this  is  probably  a  mere  optical  delusion.  The  locomotive  organs  consist  of  two 
very  fine  threads  of  unequal  length.  The  form  of  these  bodies  and  the  arrangement 
of  the  threads  is  not  exactly  the  same  in  all  Fucacea).  Thus  in  Fucus,  Ozothallia, 
and  Pelvetia,  the  antherozoids  are  in  the  form  of  a  little  bottle,  whose  neck,  which  is 
always  foremost,  bears  the  shorter  thread,  while  the  longer  proceeds  from  the  red 
granule,  and  is  dragged  after  it  while  the  body  is  in  motion.  Halidrys,  Pycnophycus, 
and  Cystoseira  present  an  opposite  arrangement :  the  body  of  the  antherozoid  appears 
ovate  or  spherical  in  one  direction,  compi'essed  and  sometimes  rather  convex  in 
another;  the  two  threads  are  inserted  on  the  red  granule,  and  during  locomotion,  the 
body  turns  upon  itself,  carrying  before  it  the  longer  thread  which  it  moves  rapidly, 
while  the  shorter  is  motionless.  The  antherozoids  of  Himanthalia  have  the  same 
structure  as  those  of  the  three  last  genera,  although  the  antherids  have  a  double 
covering  as  in  the  three  first.  Finally,  it  must  be  observed  that  the  form  of  these 
bodies  is  not  very  neatly  defined  ;  they  are  often  combined  in  small  irregular  masses ; 
sometimes  no  orange  point  is  to  be  found ;  sometimes  there  are  two.  The  move- 

ments are  in  general  very  active,  and  last  for  many  hours ;  when  they  begin  to  slacken, 
the  undulations  of  the  threads  become  plainly  visible.  They  cease  in  fresh  water,  as 
well  as  under  the  action  of  iodine,  acids,  &c.  If  brought  into  contact  with  ammonia 
the  antherozoids  dissolve,  the  orange  granule  alone  remaining. 

"  The  antherids  continue  to  follow  each  other  for  a  long  time,  the  same  conceptacle 
containing  at  the  same  time  young,  completely  formed,  and  empty  ones.  Halidrys 
siliquosa  seems  to  me  to  be  the  only  exception.  It  is  to  be  observed  that  empty 
sacs  are  to  be  found  in  conceptacles,  the  mouth  of  which  is  still  closed.  In  Fucacea? 
when  the  spores  and  antherids  are  produced  on  different  plants,  those  which  bear  the 
latter  are  known  by  the  yellowish  colour  they  communicate  to  the  receptacle  or  part 
of  the  frond  where  the  conceptacles  are  collected.  If  fronds  in  this  state  are  long 
exposed  to  contact  with  air,  small  orange-coloured  protuberances  are  seen  to  form  at 
the  orifice  of  each  mouth ;  these  protuberances  are  viscid  and  entirely  composed  of 
antherids.  The  same  effect  is  produced  by  spores,  which  accumulate  at  the  entrance 
of  the  conceptacles  in  little  olive-coloured  heaps.  This  phenomenon  is  very  remarkable 
when  one  examines  the  rocks  of  the  coast  at  low  water  in  winter ;  especially  if  the 
weather  is  calm  and  moist :  it  gives  Fucus  vesiculosus  and  serratus,  the  two  commonest 
species,  a  most  singular  appearance.  If  the  fronds  of  a  Fucus  covered  with  orange- 
coloured  protuberances  are  washed  in  sea  water,  the  water  becomes  loaded  with  such  a 
quantity  of  antherozoids,  that  it  acquires  a  very  bright  orange  coloui',  and  every  drop 
contains  hundreds  or  thoiisands  of  these  bodies.  If  the  vessel  is  then  placed  near  a 
window  the  water  soon  becomes  clear,  and  the  antherozoids  collect  on  the  lightest 
side,  or  sometimes  on  the  darkest." 

M.  Tliuret  further  observes,  that  although  in  some  respects  the  antherozoids  would 
appear  to  have  some  fecundating  property,  yet  their  resemblance  to  the  zoospores  of 
Pheosporous  Alga;  is  such  as  to  raise  a  doubt  concerning  their  real  nature.  For 
further  details  tlie  reader  is  referred  to  M.  Thuret's  memoir  in  the  Annates  des Sciences  Naturelles. 

ADDITIONAL  GENERA. 
IIydrooastrid;e. 

J^erbcsia,  Solier. 
Cladotlu'.le,  JIurv 
Struvia,  Somhr. 

CuoRUARIUyE. 
Kalfsia,  Berk. 

Elachistea,  Fries. 
Scytothamnus,  Ilook. 

f.  et  Ilnrv. Epineum,  Harv. Cyhndrocarpus, 
Grovan, 

DiCTVOTIDjE. 
Pinnaria,  Endl. 
Stereocladon,  Hook. 
f.  et  Ilarv. Adenocysti«,  Ilook.  f. Taonia,  J.  Afi. 

Litosiphon,  Uarv. 

FUCIDJE. 
Pelvetia,  Thuret  &  Dec. 
Platytlialia,  Soiider. 

Cystoseikij)^. Contarinia,  Endl. 
Pliacelocarpus,  Endl, 
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ORDER  IV.  CERAMIACEiE.— RosETANGLEs. 
FLORUJEiE.  J,  Ac/ardh,  Alg.  Med.  54,  (1842)  ;  Endl.  Gen.  Supp.  iii.  33. — Choristospouk/k,  Dccaisne  in Ann.  JVat.  Hist.  2  scr.  17,  30(i.  (1842). 

Diagnosis. — Cellular  or  tubular  unsymmetrical  bodies,  rtiultiplied  by  tetraspores. 
Seaweeds  of  a  rose  or  purplish  colour,  seldom  olive  or  violet.  Their  cells  long  and 

tubular,  or  round  and  short,  or  polygonal  ;  sometimes  arranged  in  a  single  row  ;  some- 
times disposed  in  several  parallel  rows,  and 

of  equal  length,  forming  an  articulated  frond  ; 
sometimes  in  several  rows,  and  of  unequal 
length,  when  they  constitute  a  cellular  fi-ond. 
The  propagation  by  means  of  spores  (called 
also  Sphaerospores  and  Tetraspores),  formed 
in  fours  (or  threes),  within  a  transparent  peri- 
spoi-e,  or  mother  cell,  and  collected  in  bodies 
of  many  different  forms  and  structure.* 

The  subdivision  of  the  reproductive  bodies 
or  teti'aspores  into  four,  or  occasionally  three 
particles,  is  the  great  feature  of  this  natural 
order,  and  at  once  disting\iishes  it  from  the 
rest  of  the  alliance.  M.  Decaisne  lays  great 
stress  upon  this  point,  first  used  by  himself 
for  systematical  purposes,  and  he  attaches 
quite  a  secondary  value  to  the  various  modes 
in  wliich  such  spores  are  gi-ouped.  To  rank 
those  modes  more  highly  c'etait  sacrificr  evi- 
demment  une  foule  dcs  coTisidh'aiions  de  la 

'plus  haute  valeur  a  un  caractere  qui  n'a  d'autre  importance  que  d'etre  plus  visible,  et  par 
suite  plus  facile  a  saisir  que  le  premier.  It  is,  however,  a  very  striking  peculiarity  of 
the  Rosetangles,  that  they  should  have  so  much  greater  a  variety  of  fructification 
than  their  allies,  and  this,  in  connection  with  the  quaternary  structure  of  their  spores, 
seems  to  indicate  their  being  the  highest  form  of  the  Algal  alliance. 

Although  the  subdivision  of  the  spores  2 by  four  is  of  uniform  occurrence  among 
these  plants,  yet  it  takes  place  in  different 
ways,  and  is  subject  to  certain  modifica- 

tions, concerning  which  the  language  of  M. 
Decaisne  is  instructive.  "  I  have  shewn," 
he  says, "  in  another  place,  that  the  sphaero- 
spores,  or  quaternary  reproductive  bodies, 
which  M.  Kiitzing  has  perhaps  better 
called  Tetraspores,  off'er  three  modifica- tions. They  are  either  little  spheres, 
which  divide  into  four  wedge-shaped  par- 

ticles with  a  round  base  (Delesseria,  Ce- 
ramium,  &c.)  ;  or  oblong  bodies,  which 
are  cut  aci-oss  into  four  distinct  spores 
(Hypnea,  Catenella,  &c.)  ;  or,  finally,  ob- 

long bodies,  which  divide  vertically  and 
trausvei'sely,  so  as  to  form  segments  of 
cylinders,  rounded  at  one  extremity,  and 
truncate  at  the  other,  as  in  Peysoimelia. 
The  mode  of  formation,  and  the  essential 
organisation  of  these  spores,  is  the  same 
in  each  type,  whether  the  tetraspores  pro- 

ject beyond  the  tissue,  or  are  oi'ganised  in 
the  interior  of  tlie  frond.  When  young, 
the  tetraspores  show  no  exterior  mem- 

brane, but  appear  as  a  reddish  spherule, 
the  development  of  which  may  be  followed 

Fig.  XI. 

*  For  the  explanation  of  the  terms  invented  to  express  these  forms,  see  Decaisne  in  Ann,  des  Sc.  Nat.. 
2  ser.  17,  348.  

Fig.  X. — 1.  Chondria  obtusa  ;  2  Griffithsia  sphserica  ;  3.  Gr.  coralHna. 
Fig.  XI. — MagrJtied  branch  of  CoraUiiia  officinalis  ;  2.  a  section  of  its  spore  case  (ceramidiuni)  with 

the  tetraspores  in  situ  ;  3.  a  teiraspore  ;  4.  Cvmopolia  barbata  ;  5.  a  cross  section  of  the  stem  of  Dasy 
clndus  clavaeformis,  showing  its  rings  of  growth. 
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in  the  different  species  of  Griffitlisia,  We  see  them  enlarge  for  a  certain  space  of 
time,  and  present  the  appearance  of  a  rose-coloured  globule  ;  but  at  a  more  ad- 

vanced period  the  external  envelope  dilates,  becomes  transparent,  and  the  central 
body,  considerably  increased  in  size,  tends  to  separate  into  four  parts  or  distinct  spores, 
each  invested  with  a  special  envelope,  and  of  the  most  brilliant  carmine  colour.  This 
structure  brings  to  mind,  with  some  slight  differences,  that  of  pollen  grains."  And 
then  M.  Decaisne  goes  on  to  explain  how,  by  a  stoppage  of  growth,  or  by  interior  mul- 

tiplication, the  quaternary  character  of  these  bodies  may  be  affected. 
According  to  Endlicher,  the  maximum  of  this  order  is  found  in  the  ocean  between 

35**  and  48"  N.  lat.  They  are  entirely  marine.  Towards  the  pole  and  the  equator  they 
diminish  in  numbers,  and  are  comparatively  rare  in  the  southern  hemisphere.  Rhodo- 
dermis  Drummondi  covers  the  rocks  of  caves  with  patches  of  a  dark  blood  or  brick- 
red  colour. 

It  is  among  the  genera  of  this  order  that  occur  the  seaweeds  whose  gelatinous  quali- 
ties render  them  valuable  as  food.  Many  species  are  so  used  among  Indian  nations. 

Of  them  Plocaria  tenax,  and  Candida,  are  the  principal  ;  and  the  material  out  of  which 
the  swallows  construct  the  esculent  nests  which  are  so  highly  valued  by  the  Chinese,  is 
supposed  to  be  a  sort  of  Gelidium.  The  British  Plocaria  compressa,  and  Chondrus  cris- 
pus  (or  Carrageen  moss), have  been  found  to  possess  similar  qualities;  and  another  species 
of  the  order,  on  the  south-west  coast  of  New  Holland,  furnishes  a  jelly  of  great  excel- 

lence. Rhodomenia  palmata,  the  dulse  of  the  Scots,  dillesk  of  the  Irish,  and  saccharine 
Fucus  of  the  Icelanders,  is  consumed  in  considerable  quantities  throughout  the  mari- 

time countries  of  the  north  of  Europe,  and  in  the  Grecian  Archipelago  ;  Iridsea  edulis 
is  still  occasionally  used,  both  in  Scotland  and  the  south-west  of  England.  Laurencia 
pinnatifida,  distinguished  for  its  pungency,  and  hence  called  Pepperdulse,  is  eaten  in 
Scotland  ;  and  even  now,  though  rarely,  the  old  cry,  "  Buy  dulse  and  tangle,"  may  be heard  in  the  streets  of  Edinburgh. 

But  it  is  not  to  mankind  alone  that  such  marine  Algals  have  furnished  luxuries,  or 
resources  in  times  of  scarcity.  Several  species  are  greedily  sought  after  by  cattle, 
especially  in  the  north  of  Europe.  Rhodomenia  palmata  is  so  great  a  favourite  with 
sheep  and  goats,  that  Bishop  Gunner  named  it  Fucus  ovinus.  One  species  is  invaluable 
as  a  glue  and  varnish  to  the  Chinese.  This  is  the  Plocaria  tenax,  the  Fucus  tenax  of 
Turner's  Historia  Fucorum.  Though  a  small  plant,  the  quantity  ammally  imported  at 
Canton  from  the  provinces  of  Fokien  and  Tchekiang  is  stated  by  Mr.  Turner  to  be 
about  '27,000  lbs.  It  is  sold  at  Canton  for  Qd.  or  8fZ.  per  pound,  and  is  used  for  the  pur- 

poses to  which  we  apply  glue  and  gum-arabic.  The  Chinese  employ  it  chiefly  in  the 
manufacture  of  lanterns,  to  strengthen  or  varnish  the  paper,  and  sometimes  to  thicken 
or  give  a  gloss  to  silks  or  gauze.  It  seems  probable  that  this  is  the  principal  ingredient 
in  the  celebrated  gummy  matter  called  Chin-chon,  or  Hai-tsai,  in  China  and  Japan. 
Windows  made  merely  of  slips  of  Bamboo,  crossed  diagonally,  have  frequently  their 
lozenge-shaped  interstices  wholly  filled  with  the  transparent  gluten  of  the  Hai-tsai. 
On  the  southern  and  western  coasts  of  Ireland,  our  own  Chondrus  crispus  is  converted 
into  size,  for  the  use  of  house-painters. 

In  medicine  we  are  not  altogether  unindebted  to  Rosetangles.  The  Plocaria  Hel- 
minthochorton,  or  Corsican  Moss,  as  it  is  frequently  called,  is  a  native  of  the  Medi- 

terranean, and  had  once  a  considerable  reputation  as  a  vermifuge.  To  Hypnea  mus- 
ciformis  similar  qualities  are  ascribed  in  the  Greek  Archipelago.  Several  species 
furnish  Iodine,  which  gives  them  an  odour  of  violets.  Rytiphloea  tinctoria  yields  a  red 
dyeing  matter,  the  Fucus  of  the  ancients.  The  Plocaria  Candida,  or  Fucus  amylaceus, 
has  been  found  to  consist  of  pectine,  gum,  and  starch,  with  a  pretty  considerable  quan- 

tity of  inorganic  matter,  especially  sulphate  of  lime.  {Ch.  Gaz.  1843,  638.)  The  Tsan- 
tjan  or  Kanten  (called  Fucus  cartilaginosus),  used  in  China  as  a  substitute  for  the 
edible  birds'-nests,  seems  to  have  a  similar  composition. 

GENERA. 
Suborder  I.  —  Ceranifc^. 

Frond  tubular,  jointed. 
FavellaE  containing  a 
loose  mas3  of  semi- 
transparent  granules 
in  a  gelatinous  enve- 

lope. Tetraspores  ex- ternal. 
Callithamnion,  Lyngb. 
Hallia,  Harvey. 
Griffithsia,  Agh. 

Pltnnaria,  Lk. 
Polychroma,  Bonnem. 

■NVrangelia,  Agh, 

Spyridia,  Harv. Bindera,  J.  Agh. 
Cerainiura,  Adams, 

Boryna,  Gratel. 
Bictydenna,  Bonnem. Ptilota,  Agh. 
Plumaria,  Stackh. 

Microcladia,  Grev. 
?  Haplolegma,  Mont. 
Suborder  ll.—Crypionc- nicrr.  Frond  cellular. 

Favellidia  containing  a 
firm  mass  of  compact 
gi-anules  within  a  gela- 

tinous envelope.  Tetra- 
spores globose  or  ob- long, formed  out  of 

cells  of  the  circum- ference. 

a)  Gloiocladidse. Crouiinia,  J.  Agh. 
Dudresnaya,  Boniiem. 
Naccaria,  Endl. Chcetospora.  Agh. 

Capillaria,  Staclvh. Gloiocladia,  J.  Agh. 
Gloiopeltis,  J,  Agh, 
Nemalion,  Targ. 

Ilclminthora,  Fries. 
b)  Nemastomida;. Catenella,  G)rv, 

Endocladia,  J.  Agh. Iridaea  Bory. 
Nemastoma,  J.  Agh. 
Bilsca,  Stackh. 
c)  Spongiocarpida?. Furcellaria,  Lamx. 
Fastigiana,  Stackh. Poly  ides,  Agh. 
Spongiocarpus,  Grev. Rhododei-mis,  Hare. Thuretia,  Dec. 



Algals.] CERAMlACEiE. 

25 

I'eysonnellia,  Dec. 
Squamaria,  Zanaid. 
Pln^fiosperinnm,  Tiirg. 

riivllophora,  Grcv. 
J'roli/cra,  Stackh. Mcmbrani folia.  Stack. 

Stenogramma,  JIarv. 
Chondrus,  Grcv. 

Puli/morpha,  Stackh. 
Gyninogongrus,  Mart. 

Jhii/eldia,  Fries. 
Dasypiilaea,  Mont. 

d)  Gasterocarpidse. 
Dumontia,  Lamx. 
llalymenia,  Aijh. 
Kallynienia,  A(jh. 

Conxtantinm,  Postels. 
Ginannia,  Mont. 

Coccocarpidae. 
Cryptonemia.  J.  Agh. 
Gelidium,  Lamx. 
Suhria,  J.  Agh. 
Grateloupia,  Agh. 

Phoracis,  Raf. 
Gi:,'artina,  Lamx. Mammillaria,  Stack. 
Chrysymenia,  J.  Agh. 
f)  Ctenodontidse,  Mont. 
C'tenodus,  Kiltz. Nothogenia,  Mont. 
Suborder  III. — Lomenta- 

rece.  Frond  cellular. 
Ceramidia  having  pear- 
shaped  granules  at  the 
base  of  a  cup-shaped 
envelope,  wliich  finally 
bursts  by  a  pore. 
Tetraspores  scattered within  the  branches. 

Lomentaria,  Lyngh. 
Chylocladia,  Grev. 
Gaatridium,  Grev. 

Kali/orviia,  Stackh. 
St'doidca,  Stackh. 

Champia,  Agh. 
Mertensia,  l?oth. 

Laurencia,  Lamx. 
Cornea,  Stackh. 
Osmiindia,  Stackh. 

Asparagopsis,  Mont. Lictoria,  J.  Agh. 
Bonnemaisonia,  Agh, 

Capillaria,  Stackh, 
CaloHadia,  Grev. 
Bouiesia,  Grev. 

Thysanocladia,  Endl. 
Jh'l/sea,  Lamx. 
Mammea,  J.  Agh. 
Lenormandia,  Mont. 

Suborder  IV. — Rhodome- 
kce.  Frond  jointed. 
Ceramidia  as  before. 
Tetraspores  enclosed  in transformed  branches 
or  Stichidia. 

Dasya,  Agh. 
Stkhocarims,  Agh. 
Rhodonema,  Martius. 
Asperocaulon,  Grev. 
Grateloupia,  Bonnem. Ellisius,  Gray. 
Gaillona,  Bonnem. 
Baillouviana,  Gris. 

Polysiphonia,  Grev. JIutchinsia,  Agh. 
Grammita,  Bonnem. 
Corradoria,  Mart. 
Vertebrata,  Gray. 
Dicarpella,  Bory. 
Brongniartella,  Bory. 
Gratiloupella,  Bory, 

Ilet^rosiphonia,  Mont. 
Alsi  lium,  Agh. 
Amphibia,  Stackh. 
Bostrychia,  Mont. 

Iklicothamnium,Kiity., 
Digenea,  Agh. 
Rhodomela,  Agh. 

FiLicai-ia,  Staclih. 
Acanthophora,  Lumx- 
Pollexfexia,  Ilarv. 
IJictyomenia.  Grev. 

Volubilaria,  Lamx. 
S/nrhynienia,  Dec. 
Carpuphiillii,)),  Suhr. 

Botryoc;np;i,  Grev. Odonthalia,  Lyngh. 
Fimbriaria,  Stackh. 

Rytiphloea,  Agh. 
Polyzonia,  Sithi-. Leveillea,  Dec. 
Amansia,  Lamx. 
Heterocladia,  Dec. *Coralline3e. 
Corallina,  Tourn. 

Titanephyllim ,  Nard  o . 
Jania,  Lamx. 
Haliptilon,  Dec. 
Amphiroa.  Lamx. Arthrocardia,  Dec. 
Eurytion,  Dec. 
Cheilosporum,  Dec. 
Melobesia,  Lamx. 
Agardhia,  Mengh. 
Lithophyllum,  Philip. 
Spongites,  Kutz. Niillipora,  Lam. **Anomalophylle8e. 

Dictyurus,  Bory. 
Calidictyon,  Grev. 

Hemitrema,  R.  Br. 
Martensia,  Her. 

Claudea,  Lamx. Lamourouxia,  Agh. 
Oneillia,  Agh. 

?  Thaumasia,  Agfi. 

Suborder  V.  —  Spha>ro- cocccce.  Frond  cellular. 

!  Coccidia  enclosing 
closely-packed  oblong 
granules  arising  from 
the  base,  within  a  sphe- rical cellular  envelope 
which  finally  bursts : 
1'etraspores  in  indefi- nite heaps,  scattered 
over  the  frond. 

Ilypnea,  Lamx. Plocaria,  Ne.es. 
Gracilaria,  Grev. 
Helmintochortos,  Lk. 

Rhodomenia,  Grev. 
Palmaria,  Stackh. 
Bijidia,  Stackh. Ciliaria,  Stackh. Heringia,  J.  Agh. 

Sphserococcus,  Grev. 
Coronopifolia,  Stackh. 

Suborder  \"I.  —  Dclesse- rite.  Frond  cellular. 
Coccidise  as  before. 
Tetraspores  in  definite 
heaps,  or  collected  in 
Sporophylls. 

Plocamium,  Grev. 
Nereidea,  Slackh. Thamnophora,  Agh. 

Aglaophyllum,  Mont. Nitophyllum,  Grev. 
Papyracea,  Stackh. Dawsonia,  Bory. 
W ormskioldia,  Spreng. 

Hymenena,  Grev. Delesseria,  Lamx. 
Hydrolapatha,  Stackh. 3Iembranoptera, 

Solieria,  J.  Agh. 
Acropeltis,  Mont. 
?  Hydropuntia,  Mont. 

Numbers.  Gen.  88.  Sp.  682.  (Endl.) 

Position. — Fucacese.    CERAMiACEiE. — Characese. 

Rhodospermese,  Harvey  British  Marine  Algte,  p.  3. 

Ceramea;. 
Hanowia,  Sonder. 
Ptilocladia,  Id. 
Dasyphila,  Jd. 

Cryptonemere. 
Mychodea,  Hook.fil. 
Rhabdonia,  Id. Lomentarecv. 
Cladhy-menia,  Harv. Atractophora,  Crouan. 
Gelinaria,  Sonder. 
Apoplilsea,  Harvey. 

ADDITIONAL  GENERA. 
Rhodomelece. 

Jeannerettea,  Hook.  ft. 
Bostrychia,  Mont 
Stictosiphonia,  Harv. Lenormandia,  Sonder. 
Grammitella,  Crouan. 
Kutzingia,  Id. 
Trigenaja,  Id. 

Spharococcece. Sarcomeria,  Sonder. 
Dicranema,  Id. 
Acanthococcua,  Hook.  fit. 
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ORDER  V.  CHARACEiE.— Charas. 
Charace^,  Rich  in  Hiimb.  et  Bonpl.  N.  G.  PI.  1,  45.  (1815)  ;  A.  Brong.  in  Diet.  Class.  3.  474.  (1823)  ; 

Grev.  Fl.  Edin.  xvii.  (1824)  ;  Endlich.  Gen.  iv. ;  Schnitzl.  ic— Chares,  Kutzing,  Phycologia, 
p.  313. Diagnosis. — Ticbular  symmetrically  branched  bodies,  multiplied  by  spiral-coated  nucules, 

filled  with  starch. 
Water  plants  composed  of  an  axis,  consisting  of  parallel  tubes,  which  are  either 

transparent  or  encrusted  with  carbonate  of  lime,  and  of  regular  whorls  of  symmetrical 
tubvdar  branches.  Organs  of  reproduction,  lateral,  round,  succulent,  brick-red  globules, 
and  axillary  nucules.  The  globules,  consisting  of  triangular  valves,  enclosing  cen- 

tripetal tubes  and  slender  annular  threads  ;  the  nucules  having  two  coats,  of  which  the 
external  is  transparent  and  usually  surmounted  by  five  teeth  ;  the  internal  firm, 
spirally-ribbed,  filled  with  starch  granules  of  various  sizes. 

The  genera  of  which  this  little  order  is  composed  are  among  the  most  obscure  of  the 
vegetable  kingdom,  in  regard  to  the  nature  of  their  reproductive  organs  ;  and  accord- 

ingly we  find  them,  under  the  common  name  of  Chara,  placed 
by  Linnaeus  among  Cryptogamous  plants  near  Lichens  ;  then 
referred  by  the  same  author  to  Phsenogamous  plants,  in  Monoe- 
cia  Monandria  ;  retained  by  Jussieu  and  De  CandoUe  among 
Naiads,  by  Brown  at  the  end  of  Hydrocharacese,  and  by 
Leman  in  Halorageae  ;  referred  to  Confervas  by  Von  Martius, 
Agardh,  and  Wallroth  ;  and  finally  admitted  as  a  distinct  order, 
upon  the  proposition  of  Richard,  by  Kunth,  De  CandoUe, 
Adolphe  Brongniart,,  Greville,  Hooker,  and  others.   Such  being 

the  uncertainty  about  the  place  of  these  plants,  it 
will  be  useful  to  give  a  rather  detailed  account  of 
their  structure,  in  which  I  avail  myself  chiefly  of 
Ad.  Brongniart's  remarks  in  the  place  above  re- 

ferred to,  and  of  Agardh's  observations  in  the  Ann. 
des  Sciences,  4.  ̂ 1. 

Charas  are  aquatic  plants,  found  in  stagnant 
fresh  or  salt  water  ;  always  submersed,  giving  out 
a  fetid  odour,  and  having  a  duU  greenish  colour. 
Their  stems  are  regularly  branched,  brittle,  and 
surrounded  here  and  there  by  whorls  of  smaller 
branches.  In  Nitella  the  stem  consists  of  a  single 
transparent  tube  with  transverse  partitions ;  Agardh 
i-emarks  that  it  is  so  like  the  tubes  of  some  Algals, 
as  to  offer  a  sti'ong  proof  of  the  affinity  of  the  orders. 
In  Chara,  properly  so  called,  there  is,  in  addition  to 
this  tube,  many  other  external  ones,  much  smaller, 
which  only  cease  to  cover  the  central  tube  towards 
the  extremities.  In  the  axils  of  the  uppermost 
whorls  of  these  branchlets  the  organs  of  reproduc- 

tion take  their  origin  ;  they  are  of  two  kinds,  one 
called  the  nucule,  the  other  the  globule  ;  the  former 
has  been  supposed  to  be  tlie  pistU,  the  latter  the 

4  anther. 
The  nucule  is  described  by  Greville  as  being 

"  sessile,  oval,  solitary,  spirally  striated,  having  a 
membranous  covering,  and  the  summit  indistinctly 
cleft  into  five  segments  ;  the  interior  is  filled  with 
minute  sporules.  Fl.  Edin.  xvii.  This  is  the  ge- 

neral opinion  entertained  of  its  stinicture.  But 
Brongniart  describes  it  thus  : — Capsule  unilocular, 
monospermous  ;  pei'icarp  composed  of  two  enve- lopes :  the  outer  membranous,  transparent,  very 
tliin,  terminated  at  the  upper  end  by  five  spreading 

Fig.  Xll. — 1.  Chara  vulgaris  ;  2.  a  portion  of  a  branch  with  a  nucule  and  globule  ;  3.  the  globule  more 
aiagiiified  ;  4.  the  si>iral  tubes  of  the  latter  ;  5.  a  nucule  cut  open  ;  6.  a  nucule  in  germination. 
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tcetli ;  the  inner  hard,  dry,  opaque,  formed  of  five  nai'row  valves,  twisted  spirally." 
Diet.  Class.  1.  c.  He  founds  his  opinion  of  the  nucule  containing  but  one  germinating 
body  upon  the  experiments  of  Vaucher,  of  Geneva,  who  ascertained  that  if  ripe  nucules 
of  Chara,  which  have  fallen  naturally  in  the  autumn,  ai*e  kept  through  tlie  wmter  in 
water,  they  will  germinate  about  the  end  of  April  ;  at  that  time  a  little  body  protrudes 
from  the  upper  end  between  the  five  valves,  and  gradually  gives  birth  to  one  whorl  of 
branches,  which  produce  a  second.  Below  these  whorls  the  stem  swells,  ajid  little 
tufts  of  roots  are  emitted.  The  nucule  adheres  for  a  long  time  to  the  base  of  the  stem, 
even  when  the  latter  has  itself  begun  to  fructify.  Hence  it  is  reasonable  to  conclude 
that  the  nucule  is  really  one-seeded.  Brongniart  remarks,  that  it  is  true,  when  a  fresh 
nucule  of  Chara  is  cut  across,  an  infinite  number  of  little  white  grains  are  squeezed  out ; 
but  if  these  were  I'eally  all  reproductive  particles,  how  would  tliey  ever  find  their  way out  of  the  nucule,  which  is  mdehiscent  %  he  considers  them  rather  of  the  nature  of 
albumen.  And  he  is  the  more  confirmed  in  his  opinion,  because  in  Pilularia,  the 
thecse  of  which  also  contain  many  similar  grains,  but  one  plant  is  produced  by  each 
theca.  These  grains  have  been*  ascertained  by  the  observations  of  Kutzing  to  be  really 
starch,  iodine  colouring  them  violet  ;  yet  Endlicher  describes  them  as  spirally-striated 
spores.  Finally,  Amici  has  described  {Ann.  des  Sc.  2.)  the  nucule  in  another  way.  He 
admits  it  to  be  one-seeded,  but  he  considers  the  points  of  the  five  valves  to  be  stigmata, 
and  the  valves  themselves  to  be  at  once  pericarp  and  style.  These  observations  seem 
to  show  that  the  five  valves  of  the  nucule,  as  they  are  called,  are  a  whorl  of  leaves, 
straight  at  first,  and  twisted  afterwards  ;  and  that  the  nucule  itself  is  analogous  to  the 
bud  of  flowering  plants. 

The  globule  is  described  by  Greville  as  "  a  minute  round  body,  of  a  reddish  colour, 
composed  externally  of  a  number  of  triangular  (always  V)  scales,  which  separate  and 
produce  its  dehiscence.  The  interior  is  filled  with  a  mass  of  elastic  transversely 
undulated  filaments  The  scales  ai'e  composed  of  radiating  hollow  tubes,  partly  filled 
with  minute  coloured  spherical  granules,  which  freely  escape  from  the  tubes  when 
injured."  Vaucher  describes  them  as  "  tubercles  formed  externally  of  a  reticulated 
transparent  membrane,  containing,  in  the  midst  of  a  mucilaginous  fluid,  certain  white 
articulated  transparent  filaments,  and  some  other  cylindrical  bodies,  closed  at  one  end, 
and  appearing  to  open  at  the  other.  These  latter  are  filled  with  the  red  matter  to 
which  the  tubercles  owe  their  colour,  and  which  disappears  readily  and  long  before  the 
maturity  of  the  nucule."  The  account  of  the  globule  by  Agardli  is  at  variance  with 
both  these.  "  Their  surface,"  he  remarks,  "  is  hyaline,  or  colourless  ;  under  this  mem- 

brane is  observed  a  red  and  reticulated  or  cellular  globe,  which  has  not,  however, 
always  such  an  appearance  ;  often,  instead  of  this  reticulated  aspect,  the  globe  is 
colourless,  but  marked  by  rosettes  or  stars,  the  rays  of  which  are  red  or  lanceolate. 
In  the  figures  given  by  authors,  one  finds  sometimes  one  of  these  forms,  sometimes  the 
other.  I  have  myself  found  them  both  on  the  same  species  ;  and  I  am  disposed  to 
believe  that  the  last  state  is  the  true  kernel  of  the  globule,  concealed  under  the  reti- 

culated scale.  (When  the  globule  is  very  ripe,  one  may  often  succeed,  by  means  of  a 
slight  degree  of  pressure,  in  separating  it  into  several  valves,  as  is  very  well  shown  in 
Wallroth's  figures,  tab.  2.  f.  3.  and  tab.  5.  These  valves  are  rayed,  and  no  doubt 
answer  to  the  stars,  of  which  mention  has  been  made.)  The  kernel  contains  some  very 
singular  filaments ;  they  are  simple  (I  once  thought  I  saw  them  forked),  curved  and 
interlaced,  transparent  and  colourless,  with  transverse  striae,  parallel  and  closely 
packed,  as  in  an  Oscillatoria  or  Nostoc  ;  but  what  is  very  remarkable,  they  are  attached, 
several  together,  to  a  particular  organ  formed  like  a  bell,  which  is  itself  also  colourless, 
but  filled  with  a  red  pigment.  This  bell,  to  the  base  of  which  on  the  outside  they  are 
fixed,  differs  a  little  in  fonn  in  diff'erent  species.  It  is  slender  and  long  in  Chai'a vulgaris,  thicker  in  C.  firma,  shorter  in  C.  delicatula,  and  shorter  still  in  C.  collabens. 
I  have  not  succeeded  in  determining  the  exact  position  of  these  bells  in  the  kernel.  I 
have  often  thought  they  were  the  same  thing  as  the  rays  of  the  rosettes  or  stars  upon 
the  globule  above  mentioned  ;  whence  it  would  follow  that  they  are  placed  near  the 
surface,  while  the  filaments  have  a  dii'ection  towards  the  centre.  The  bells  are  not 
numerous ;  they  often  separate  from  the  filaments,  and  readily  part  with  their  pigment, 
which  renders  it  difficult  to  observe  them,  and  has  caused  them  to  be  overlooked." 
That  these  globules,  whatever  their  nature  may  be,  have  no  resemblance  in  structure 
to  anthers,  is  clear  from  these  descriptions,  whichever  may  be  eventually  admitted. 
Nevertheless  Fritsche,  the  patient  investigator  of  pollen,  regards  them  as  anthers  ! 
Wallroth  says  he  has  sown  them,  and  that  they  have  germinated ;  but  this  observation 
requires  to  be  verified. 

In  the  amiular  or  chambered  threads  of  Chara  are  found  in  abundance  little  spiral 
bodies  ha\nng  an  active  motion  when  discharged  into  water,  and  resembling  entirely  the 
so-called  animalcules  in  mosses,  &c.  M.  Thuret,  who  finds  tentacula  in  the  spores  of 
Confervas,  ascribes  a  similar  moving  apparatus  to  these  bodies,  adding  that  they  are  turned 
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brown  by  iodine  and  not  dissolved  by  ammonia  as  animalcules  are.  (Ann.  Sc.  N.  2  ser. 
14,  65.)    They  are  probably  analogous  to  the  elastic  spires  of  Equisetum. 
There  are  two  other  points  deserving  of  attention  in  Charas ;  1st,  the  calcareous 

incrustation  of  some  species ;  and  2dly,  the  visible  and  rapid  motion  of  the  sap  in  the 
articulation  of  the  stem. 

Of  the  genera,  Nitella  is  transparent  and  free  from  all  foreign  matter ;  but  Chara 
contains,  on  the  outside  of  its  central  tube,  a  thick  layer  of  calcareous  matter,  which 
renders  it  opaque.  This  inci-ustation  appears,  from  the  observations  of  Greville  (FL 
Edin.  281),  not  to  be  a  deposit  upon  the  outside,  and  of  an  adventitious  nature,  but  a 
result  of  some  peculiar  economy  in  the  plant  itself ;  and  according  to  Brewster,  it  is 
analogous  to  the  siliceous  deposit  in  Equisetum,  exhibiting  similar  phenomena. 

Whatever  is  known  of  the  motions  of  the  fluids  of  vegetables  has  been  necessarily  a 
matter  of  inference,  rather  than  the  result  of  direct  observation ;  for  who  could  ever 

actually  see  the  sap  of  plants  move  in  the  vessels  destuied 
to  its  conveyance  ?  It  is  true  that  it  was  known  to  botanists 
that  a  certain  Abbe  Corti,  of  Lucca,  had,  in  1774,  pubhshed 
some  remarkable  observations  u.pon  the  circulation  of  fluid 
in  some  aquatic  plants,  and  that  the  accm-acy  of  this  state- 

ment had  been  confirmed  by  Trevii'anus  so  long  ago  as 
1817  ;  but  the  fact  does  not  seem  to  have  attracted  general 
attention  until  the  publication,  by  Amici,  the  celebrated 
pi'ofessor  at  Modena,  of  a  memoir  in  the  18th  volume  of 
the  Transactions  of  the  Italia7i  Society,  which  was  succeeded 
by  another  in  the  19th.  From  all  these  observers  it  appears, 
that  if  the  stems  of  any  transparent  species  of  Chara,  or 
of  any  opaque  one,  the  incrustation  of  which  is  removed, 
are  examined  with  a  good  microscope,  a  distinct  cm-rent 
will  be  seen  to  take  place  in  every  tube  of  which  the  plant 
is  composed,  setting  from  the  base  to  the  apex  of  the  tubes, 
and  returning  at  the  rate,  in  Chara  vulgaris,  of  about  two 
hues  per  minute  (v.  Ann.  des  Sc.  2.  51.  line  9)  ;  and  accord- 

ing to  Treviranus  this  play  is  at  any  time  destroyed  by  the 
application  of  a  few  drops  of  spirit,  by  pressure,  or  by  any 
laceration  of  the  tube.  Such  is  the  nature  of  the  singular 
phenomena  that  are  to  be  seen  in  Charas.  Those  who 
are  anxious  to  become  acquainted  with  the  details  of 
Amici's  observations  will  find  his  first  paper  translated  in 
the  Annales  de  Chimie,  13.  384,  and  his  second  in  the 
Aom.  des  Sc.  2.  41  ;  that  of  Treviranus  is  to  be  foimd  in 
the  latter  work,  10.  22.  The  observations  made  upon 

Chara  circulation  by  the  foregoing  authors  have  been  much  extended  by  the  careful 
in<|uiines  of  Solly,  Slack,  and  Varley,  whose  remarks  are  to  be  found  in  the  Trans- 

actions of  the  Society  of  Arts,  vol.  49,  p.  177,  and  vol.  50,  p.  171  ;  and  by  Donne', Dutrochet,  and  others,  in  the  Ann.  Sc.  Nat.  2  ser.  vol.  9,  pp.  5,  65,  80,  and  10,  p.  346. 
As  however  they  relate  to  physiological  and  not  to  systematical  questions  I  forbear  to 
dwell  upon  them  in  this  place. 

The  creation  of  plants  of  this  order  would  appear  to  have  been  of  a  very  recent  date, 
compared  with  that  of  Ferns  and  Palms,  or  even  Algals,  if  we  are  to  judge  by  theu' 
fossil  remains,  called  Gyrogonites,  which  are  foimd  for  the  first  time  m  the  lower  fresh- 

water formation,  along  with  numerous  Dicotyledonous  plants  resembling  those  of  our 
own  oera.  In  the  recent  Flora  of  the  world  they  make  their  appeal  ance  everywhere 
in  stagnant  waters,  in  Europe,  Asia,  and  Africa,  in  North  and  South  America,  in  New 
Holland,  and  in  either  India.    They  are  most  common  in  temperate  countries. 
We  can  scarcely  claim  any  knowledge  of  their  uses.  Their  stems,  often  encrusted 

with  lime  in  the  state  of  carbonate  according  to  some,  and  of  the  phosphate  according 
to  others,  are  probably  useful  as  a  manure.  The  fetid  effluvium  arising  from  them  is 
regarded  as  very  unhealthy,  and  one  of  the  sources  of  the  malaria  of  the  Campagna  of liome. 

GENERA. 
Chara,  L.  Nitella,  A^.  Charopsis,  Kiitz. 

Numbers.  Gen.  3.  Sp.  35. 
Fluvialcs. 

Position. — Ceramiacese.  Charace^. 
Equisetaceoi. 

Fig.  XII.  *—  A  magnilied  view  of  Nitella,  with  the  motion  of  its  sap  shown  by  arrows. 
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Mulder  in  Ann.  Nat.  Hist.  17,  254,  and  390.   Hooker's  Journal  of  Botany,  N.S.  1,  193,  and  293.    Varley  in Trans.  Microsc.  Sac.  Land.  2,  93.    Thuret,  Recherches  sur  les  Zoospores  des  Algues,  p.  66  (1851). 

The  following  is  M.  Thuret's  account  of  the  structure  of  these  plants  {Reciter dies, 
p.  66).  The  antherids  of  Chara  fragilis,  foetida,  and  hispida,  are  identical  in 
structure.  They  appear  in  the  foi^m  of  orange-i-ed  globules  immediately  below  the 
spore-cases.  These  globules  consist  of  eight  valves,  or  slightly  concave  triangular  cells, 
crenelled  at  the  edge,  the  crenels  dovetailing  together  so  as  to  form  a  sphere  when 
united.  Each  crenel  corresponds  with  a  partition  which  is  directed  towards  the 
centre  of  the  valve,  but  which  stops  at  about  a  third  of  its  breadth.  That  part  of  the 
lining  of  the  valves  which  is  turned  towards  the  centi-e  of  the  antherid  is  clothed 
with  a  laj'er  of  red  granules ;  the  rest  of  the  cell  contains  nothing  more  than  a 
colourless  liquid,  and  it  is  the  thickness  of  this  transparent  pai't  which  causes  the 
antherid  to  appear  as  if  surrounded  by  a  whitish  ring. 

Upon  the  centre  of  each  valve  an  oblong  vesicle  is  fixed  perpendicularly,  filled 
with  orange  granules  arranged  in  lines,  and  presenting  an  instance  of  remarkable 
circulation  (See  Ann.  des  Sc.  Nat.  2.  ser.  1. 14,  p.  65,  1840).  The  eight  vesicles  emanating 

Fig.  XII.** 
from  the  eight  valves  converge  in  the  centre  of  the  antherid,  where  their  extremities 
are  united  by  means  of  a  little  cellular  mass.  A  ninth  vesicle,  of  the  same  nature  as 
the  others,  but  larger,  and  shaped  like  a  bottle,  fixes  the  antherid  to  the  plant.  Its 
broad  base  is  planted  in  a  branch  of  the  Chara,  while,  by  its  opposite  extremity,  it 
penetrates  the  four  lower  valves,  hollowed  out  for  the  purpose,  until  it  reaches  the 
cellular  mass  which  forms  the  centre  of  the  antherid.  From  this  point  proceeds  a 
great  number  of  wavy  transparent  tubes,  internally  divided  by  partitions,  in  each 

Fig.  XII.**— 1.  Antherid  and  spore-case  of  Chara  fragilis  not  much  magnified;  2.  the  same  at  a 
later  period,  after  the  dehiscence  of  the  antherid ;  3.  three  of  the  valves  which  cover  the  antherid 
represented  at  the  moment  of  dehiscence ;  4.  an  empty  tube,  in  which  a  few  antherozoids  are  left ; 
5.  Antherozoids— after  Thuret. 

D 
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joint  of  wliicli  is  born  a  thread-like  antherozoid,  rolled  up  several  times  upon  itself. 
When  these  tubes  are  young  their  joints  contain  only  a  small  granular  mass — a  sort 
of  nucleus — of  an  oval  form  and  greyish  colour ;  at  the  base  of  the  tubes  the  nuclei 
are  less  regular  in  form  ;  they  have  also  a  higher  refractive  power,  and  their  edges  are 
better  defined.  At  a  later  period  the  nuclei  disappear,  and  on  each  side  of  the  joint 
a  brilliant  point  arises,  encircled  with  black,  the  first  indication  of  the  appearance  of 
an  antherozoid,  and  produced  by  the  circumvolution  of  their  thread-like  body.  By 
degrees  these  brilliant  points  become  more  numerous  ;  the  outline  of  the  antherozoids 
becomes  more  distinct,  and  the  numerous  transverse  lines  which  they  form  on  the 
walls  of  the  tube  render  it  impossible  to  distinguish  the  partitions.  The  formation 
of  antherozoids  appears  to  begin  always  at  the  upper  end  of  the  tubes.  By  degrees 
the  antherid  dehisces ;  the  valves  turn  back  on  the  branch  of  the  Chara,  dragging 
with  them  the  oblong  vesicle  fixed  to  their  centre ;  to  the  extremity  of  the  vesicle 
adheres  a  portion  of  the  cellular  mass,  on  which  are  seated  the  tvibes  filled  with 
antherozoids  :  strange  is  the  appearance  then  observed  with  the  microscope.  The 
antherozoids  are  seen  twisting  and  turning  all  ways  in  the  cavities  which  enclose 
them.  Eventually  they  escape  by  a  sudden  movement  resembling  the  action  of  a 
spring.  When  free  the  antherozoid  resembles  a  thread  twisted  like  a  corkscrew,  with 
three  or  four  turns,  exactly  like  fragments  of  spiral  vessels.  The  field  of  the  micro- 

scope is  quickly  covered  by  these  little  thread-like  bodies,  swimming  with  a  singular 
tremulous  motion.  They  turn  upon  their  axis,  always  preserving  the  screw  form, 
for  their  spire  seems  to  have  some  stiflFness,  and  their  motions  are  caused  by  the 
continual  agitation  of  two  very  long  cilia?,  of  excessive  fineness,  which  spring  from  a 
little  behind  the  anterior  extremity  of  the  spire  on  which  they  seem  to  fold  themselves. 
The  posterior  extremity,  that  is  to  say,  the  one  which  is  dragged  along  by  the 
progression  of  the  antherozoid,  is  rather  granular,  thicker,  and  less  neatly  defined 
than  the  rest  of  the  body.  When  the  activity  of  the  cilise  diminishes,  it  is  easy  to  see 
the  motion  originate  at  their  base  and  extend  by  waves  in  the  direction  of  their 
length.  Iodine,  alcohol,  ammonia  and  acids  stop  their  movements.  The  ciliae  resist 
the  action  of  ammonia  longer  than  the  rest  of  the  antherozoid. 

M.  Thuret  considers  the  antherozoids  of  Charas  to  be  unquestionably  of  the  same 
nature  as  those  of  mosses,  and  he  believes  that  their  function  is  that  of  impregnation, 
especially  since  the  spore-cases  appear  to  be  constructed  for  that  purpose ;  for  the 
latter  are  sui-mounted  by  five  cells,  which  form  a  kind  of  stigmatic  coronet,  and  when 
the  spore-case  is  young  the  cells  surround  a  small  canal  which,  at  a  later  period,  disap- 

pears, as  soon  as  the  reproductive  body  has  arrived  at  a  certain  stage  of  growth. 
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Alliance  II.    FUJVGALBS.—Tiie  Fungal  Alliance.* 
Fungi,  Jhss.  Gen.  3.  (1789)  ;  DC.  Fl.  Fr.  2.  65.  (1815)  ;  Nees  das  System  der  Pilze  und  Schivdmme, 

118.17);  Fries  Syst.  Mycolog.  (1821);  Syst.  Orb.  Veg.  (1825);  Elench.  Fung.  (1828);  Adolphe 
JBroiign.  in  Diet.  Class.  5.  155.  (1824)  ;  Grev.  Scott.  Crypt.  Fl.  6.  (1828)  ;  Hooker  British  Flora, 
457.  (1830)  ;  Berk,  in  Id.  vol.  2.pt.2.  (1835);  Montague  in  Hist,  de  Cuba  Bot.  p.  239.  (1838-1842), 
translated,  with  Notes,  in  Ann.  of  Nat.  Hist.  vol.  9.  p.  1.  by  Berk.  (1842)  ;  Corda  Anleitung,  (1842). 
— Epiphytse,  Link;  Grev.  Fl.  Edin.  xxv.  (1824).— Gasteromyci,  Grev.  Fl.  Edin.  xxiv.  (1824).— 
Myciites,  Spreng.  Sy.<it.  4,  376.  ( 1827).— Uredineae,  Mucedineae,  a?zd  Lycoperdaceae, -^cJ.  jBrc)m/«. 
in  Diet.  Class.  I.  c.  (1824i.— Byssaceae,  (in  part)  Fr.  Syst.  Orb.  Veg.  (1825). 

Diagnosis. — Cellular  flowerless  plants,  nourished  through  their  thallus  (spawn  or  myceli- 
um) ;  living  in  air  ;  propagated  by  spores  colourless  or  brown,  and  sometimes  inclosed 

in  asci  ;  destitute  of  green  gonidia. 
.    1  2 

3 

4  5  6  7  8 
Fig.  XIII. 

Plants  consisting  of  a  congeries  of  cellules  or  filaments,  or  both  variously  combined, 
increasing  in  size  in  the  more  perfect  species  by  addition  to  their  inside,  their  outside 
undergomg  no  change  after  its  first  formation,  chiefly  growing  upon  decayed  organic 
substances,  or  soil  arising  from  their  decomposition,  frequently  ephemeral,  and  variously 
coloured,  never  accompanied  as  in  Lichens  by  reproductive  germs  of  a  vegetable  green 
called  gonidia  ;  nourished  by  juices  derived  from  the  matrix.  Fructification  either 
.spores  attached  externally,  and  often  in  definite  numbers,  to  the  cellular  tissue,  and 
frequently  on  peculiar  cells  caUed  sporophores  or  basidia,  which  are  in  many  cases 
surmounted  by  fine  processes  which  immediately  support  the  spores,  and  called  spicules 
or  sterigmata  ;  or  inclosed  in  membranous  sacs  or  asci,  and  then  termed  sporidia.. 
Vessels  of  the  latex  have  been  observed  in  Agaricus  foetens,  by  Corda.  Spiral  filaments, 
like  the  elaters  of  Jungermannia,  exist  in  Trichia  and  Batarrea.  They  were  first 
detected  by  the  younger  Hedwig,  and  described  afterwards  by  Kunze  and  Corda.  Mr. 
Berkeley  detected  them  in  the  latter  genus,  and  has  very  recently  observed  them,  but 
very  sparingly  in  Podaxon.    The  spores  of  fungi  germinate  either  by  a  simple  elonga- 

*  It  is  impossible  to  look  at  the  huge  mass  of  genera  collected  by  Botanists  under  the  name  of  Fungi, without  perceiving  that  they  in  truth  consist  of  groups  equivalent  to  those  called  Natural  Orders  in  the 
Algal  Alliance,  as  well  as  in  other  parts  of  this  arrangement.  And  if  I  had  such  an  acquaintance  with 
the  subject  as  would  justify  my  doing  so,  I  should  have  presumed  to  break  up  the  members  of  this 
Alliance  into  similar  orders.  It  would,  however,  be  presumptuous  in  me,  with  whom  Fungi  have  never 
been  a  special  study,  to  disturb  the  arrangements  of  those  learned  men  who  have  made  this  investigation the  business  of  their  lives. 

The  following  admirable  account  of  the  Alliance  has  been  most  kindly  prepared  by  the  Rev.  M.  J. 
Berkeley,  whose  knowledge  of  the  species  is  unequalled  in  this  or  any  other  country.  This  gentleman 
permits  me  to  state,  that  in  his  opinion  the  divisions  here  called  orders  may  be  regarded  as  Natural 
Orders,  in  the  sense  in  which  that  term  is  applied  to  Algals. 

Fig.  XIII. — 1.  Arcyi'iaflava  ;  2.  Geastrum  multifidum  ;  3.  Mucor  caninus  ;  4.  Hymenium  of  an  Agaric  ; 5.  Agaricus  cepsestipes  ;  6.  Vermicularia  trichella  ;  7.  Vertical  section  of  Hypoxylon  punctatum  ;  8. 
Angioridium  sinuosum.    From  Greville's  Cryptogamic  Flora,  with  the  exception  of  No.  4. 
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tion  of  the  episporium,  or  by  the  protusion  of  the  mner  membrane  which  exists  in  most 
cases,  and  is  easily  separated  from  the  outer  in  the  asci  of  many  species  of  Sphseria. 
Fungals  absorb  oxygen  and  exhale  carbonic  acid.    They  abound  in  nitrogen. 

Fungals  are  distinguished  from  Lichens  by  their  more  fugitive  nature,  their  more  suc- 
culent texture,  their  want  of  a  thallus  or  expansion  independent  of  the  part  that  bears 

the  reproductive  matter,  but  more  especially,  as  Fries  has  pointed  out  in  his  Lichcnoyra- 
phia  Europcm,  in  their  never  containing  germs  distinct  from  the  fructifymg  bodies  of  a 
vegetable  green  so  constant  in  Lichens.  Many  species  indeed  of  Sphaeria  accord  very 
closely  in  their  mode  of  fructification,  producing  like  the  Lichens  distinct  nuclei  in  tlie 
centre  of  their  substance,  which  at  length  burst  through  the  cortical  layer,  though  the 
fructifying  disc  is  not  exposed.  In  the  Phacidiacei,  however,  the  cups  sometimes  ap- 

proach very  nearly  to  the  shield  of  Lichens  ;  so  nearly,  indeed,  that  they  are  occasionally 
mistaken  for  one  another. 

From  Algals  there  is,  as  regards  structure,  scarcely  any  palpable  difference  ;  but  the 
most  obvious  distinction  between  Fungals  and  the  two  great  divisions  just  mentioned  con- 

sists in  their  mode  of  growth.  Lichens  and  Algals  do  not  derive  nutriment  from  the 
substance  on  which  they  grow,  but  from  the  medium  in  which  they  are  generated.  Both 
are  produced  occasionally  on  the  hardest  subtances,  from  which  it  is  impossible  that 

they  should  derive  much  nutriment.* 
Fungals,  on  the  contrary,  live  by  imbib- 

ing juices  impregnated  with  the  pe- 
cuUar  principles  of  their  matrix. 
It  is  true  that  many  species  of 
moulds  will  vegetate  in  liquids  with- 

out any  peculiar  point  of  attachment, 
but  these  in  general  are  in  a  very  ano- 

malous conditi(ni,  and  are  in  conse- 
quence often  refeiTed  to  Algals  ;  but  as 

soon  as  they  begin  to  revert  to  their 
true  characters,  there  is  a  distinction 
between  the  free  and  submerged  por- 

tion, the  former  being  supported  by  the 
juices  imbibed  by  the  latter.  A  few 
species  indeed  of  Fungals  may  almost  be 
called  aquatic,  such  asCantharellusloba- 
tus,  Agaricus  epichysium,  Peziza  clavus, 
Vibrissea  truncorum,  Leotia  uliginosa  ; 
but  in  most  of  such  cases  it  will  be  ob- 

served, that  it  is  not  the  habit  of  the 
whole  genus  but  merely  exceptional  ; 
and  in  all  there  is  an  attachment  to  a 
mati'ix,  from  which  it  is  highly  pro- 

bable that  a  portion  at  least  of  their 
nutriment  is  derived,  especially  in  an 

early  stage  of  growth.  In  fact,  these  eases  having  been  stated  by  way  of  anticipating 
objections,  it  is  rather  the  medium  in  which  Fungals  and  Algals  are  developed  that 
distinguishes  them,  than  any  peculiarity  in  their  own  organisation.  While  there  is 
so  near  an  approximation  of  these  families  to  each  other,  particularly  in  the  simplest 
forms,  it  is  important  to  remark  that,  "  with  a  single  exception,"  pei'haps,  no  spontane- 

ous motion  has  been  observed  in  Fungals,  which,  therefore,  cannot  be  considered  so  closely 
allied  to  the  Animal  Kingdom  as  Algals,  notwithstanding  the  presence  of  nitrogen  in  them, 
and  the  near  resemblance  of  the  substance  by  chemists  called  Fungine,  to  animal 
matter.  Molecular  motion,  indeed,  takes  place  in  the  particles  which  give  consistence  to 
tne  milk  of  the  lactescent  Agarics,  but  this  is  very  different  from  that  which  has  been 
so  repeatedly  observed  in  Algals,  and  which  is  produced  in  many  instances  by  minute 
cilia  which  invest  the  reproductive  bodies  exactly  as  in  the  Animal  Kingdom.  Spon- 

taneous motion  has,  however,  been  observed  in  Achlya  prolifera,  which  is  possibly  a 
species  of  Mucor  developed  in  water  ;  Linn.  1843,  p.  129. 

Fungals  are  almost  universally  found  growing  upon  decayed  animal  or  vegetable 
substances,  and  scarcely  ever,  except  in  the  lower  groups,  upon  living  bodies  of  either 

Pig.  XII. 

*  It  is,  however,  to  be  remembered,  that  observation  has  shown  that  Lichens  corrode  the  hard  bodies 
on  which  they  grow,  from  which  it  is,  perhaps,  to  be  infen-ed,  that  they  do  to  a  certain  extent  really  feed 
upon  them. 

Fig.  XII.— Mucor  mucedo,  very  highly  magnified,  exhibiting  1,  the  spawn  or  mycelium. 
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Kingdom  ;  in  which  respect  they  differ  from  Lichens,  which  very  commonly  grow  upon 

if 

the  living  bark  of  trees.  The  more  sim- 
ply organised  species  are  not  confined  to 

dead  or  putrid  substances,  as  is  shown 
by  their  attacking  various  plants  when 
in  a  state  of  perfect  life  and  vigour  ;  for 
it  has  been  incontestably  proved  by  the 
discoveries  of  L6veill6  and  Corda,  that  the 
extensive  tribe  of  Epiphyllous  Fungi  really 
belong  to  this  division,  and  are  not  mere 
anamorphoses  of  the  cellular  tissue,  as  is 
the  case  with  some  productions  usually 
referred  to  Fungi,  as  Erineum,  Taphrina, 
&c.*  Many  observations,  also,  have  been 
made  of  late  years  on  the  development  of 
Fungi  on  living  animal  tissues.    Of  this 

*  It  is  not  merely  alterations  of  the  epidermis  of  plants  which  assume  the  appearance  of  Fungi  ;  galls also,  or  tubercles  caused  by  the  attacks  of  insects,  bear  occasionally  a  wonderful  resemblance  to  such 
bodies  ;  so  much  so  indeed,  that 
they  have  been  referred  to  them 
even  by  good  botanists, on  a  hasty 
and  superiicial  inspection.  P'or here,  as  in  other  branches  of  the 
creation,  we  observe  somewhat  of 
that  wonderful  analogy  by  which, 
in  e.ach  distinct  class  or  even  divi- 

sion of  natural  productions,  the 
same,  or  extremely  similar  forms 
are  repeated,  though  accom- 

panied by  an  organisation  totally 
different ;  and  it  is  this  amongst other  circumstances  \^  hich  makes 
it  so  ahwjlutely  necessary  to  ex- amine into  the  intimate  structure 
of  the  works  of  the  creation,  be- 

fore venturing  to  pronounce  upon 
their  proper  place  in  the  system. 
Several  of  these  galls  have  been 
figured  by  Mr  (Jurtis  in  his  in- 

teresting entomological  articles  in 
the  "  Gardeners'  Chronicle  ;  " such,  for  example,  as  Oak- 
spangles,  produced  by  Diplolepis 
lenticularis;  Oak-currants,  by  Cy- 
nips  Quercus  pedunculi.  Woolly- 
oak  galls,  which  owe  tiieir  origin 
to  the  puncture  of  Cynips  Quer- 

cus ramuli ;  Elm -galls,  brought 
on  by  the  attaclcs  of  the  Aphis  ; 
in  the  case  of  galls,  however,  it  is 
but  a  superficial  examination 
which  can  possibly  deceive,  for 

Fig.  XIII.— Erineum  .Tiiglandis.  Fig.  XIV.— Erineum  botryocephalum  [Corda). 
Fig.  XV.— Oak  Spangles. -3.  Upper  side  ;  4.  under  side ;  2.  silk  button  galls  ;  6.  a  section  of  one  with 

a  larva  in  the  interior.   See  Cm-tis  in  Gardeners'  Chronicle,  184.3,  p.  52. 

Fig.  XV. 
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nature  are  the  Gu6pes  veg6tantes  of  the  West  Indies  ;  the  Muscardine,  which  is  so 
destructive  to  silkwonns,  and  on  which  so  many  excellent  Memoirs  have  been  written  ; 
the  mould,  which  so  often  causes  the  death  of  the  common  house-fly  in  autumn  ;  and 
above  all,  the  curious  instances  which  have  been  recorded  of  the  development  of  moulds 
in  the  mucous  membrane  of  the  viscera  of  vertebrate  animals,  and  in  certain  cutaneous 
disorders  m  man. 

Mouldmess,  for  instance,  has  been  found  by  M.Deslongchamps  on  the  internal  surface 
of  the  air-cells  of  an  Eider-duck  while  alive  ;  and  Mr,  Owen  observed  a  similar  growth 
in  the  lungs  of  a  Flamingo, — Ann.  Nat.  Hist,  viii,  230.  Col,  Montagu  had  previously 
remarked  it  in  the  same  situation  in  the  Scarp-duck. — lb.  ix.  131.  Gruby  observed  the 
e^eii  where  the  httle  grub  which  produced  them  has  vanished,  the  total  absence  of  all  parts  of  fructi- 

fication will  at  once  decide  the  point.  If,  for  instance,  the  cup-shaped  gall,  which  is  so  common  on 
Oak  leaves,  be  the  object  in  question,  any  one  who  has  once  examined  the  hymenium  of  a  Peziza,  and observed  the  fructifying  cells  arranged  vertically  lilve  the 

pile  of  velvet,  with  their  row  of  eight  mostly  elliptic 
sporidia,  cannot  for  a  moment  be  deceived.  It  does, 
however,  sometimes  happen  that  galls  are  extremely 
like  Fungi ;  a  remarkable  instance  of  which  has  been 
figured  in  the  Transactions  of  the  Linnean  Society.  It 
was  sent  by  Mr.  Macleay,  from  Cuba,  on  the  leaf  of  some 
plant  of  the  Natural  Order  Ochnacea;.  In  this  case 
there  is  not  merely  an  extraordinary  development  of  the 
external  cellular  tissue,  but  the  gall  is  formed  within  the 
substance  of  the  leaf,  and  after  a  time  burets  through 
the  skin,  and  presents  a  little  ovate  body  with  a  crenate 
border,  and  within  this  an  operculum  which  is  perforated, 
or  at  least  apparently  perforated  in  the  centre,  so  as  to 
present  a  very  close  resemblance  to  some  strange  para- 

Fig.  XVI. Fig.  XVII. 
site.  And,  as  if  to  malte  the  resemblance  to  some  Fungus  more  close,  the  gall  appears  to  make  an  abor- 

tive attempt  to  penetrate  the  opposite  surface  of  the  leaf,  almost  exactly  in  the  way  which  is  observable 
in  the  cin  ious  production  which  is  sometimes  so  injurious  to  Pear-trees.  P.ut  even  in  this  case, 
where  there  is  no  trace  of  the  inclosed  gi'ub  or  pupa,  the  texture  of  the  walls  of  the  gall  is  so  different from  that  of  Fungals  that  it  can  scarcely  deceive,  on  any  moderately  accurate  examination. 

There  is  yet  another  production,  referred  to  Fungals  by  Bernhardi,  and  after  him  by  Fries  and  others, 
which,  however,  is  probably  to  be  regarded  neither  as  a  disease  nor  parasite.  These  are  the  tuberous 
bodies  so  common  on  the  roots  of  leguminous  plants.  Their  exact  nature  and  use  at  present  is  not 
kno^vn  ;  but  a  Memoir  on  them  has  been  prepared  some  time  by  M.  Desmazieres.  They  appear  a  veicy 
few  days  after  the  germination  of  the  seeds,  and  are  accompanied  by  a  little  bed  of  vessels,  in  which  they 
are  nestled.  At  an  early  stage  of  growth,  the  contents  of  their  cells  become  blue,  when  treated  by  iodine, 
which  is  not  the  case  when  their  pulpy  contents  liave  acquired  a  salmon-coloured  hue,  when  in  some 
cases  the  granules  are  simple  and  oblong,  in  others  forked.  There  can  be  little  doubt  that  they  are 
of  some  importance  to  the  plant,  tliough  they  are  not,  like  common  tubers,  destined  for  the  reproduction 
of  the  species,  as  they  ]y.\m  through  the  phases  of  vegetation  in  a  short  time,  and  soon  become  rup- 

tured and  discltarge  their  contents.  No  insect  has  ever  been  observed  in  them,  nor  indeed  does  it  at 
all  appear  that  they  are  of  the  nature  of  galls  It  is  possible  that  in  very  dry  situations,  and  in  time 
of  drought,  tlie  nutriment  collected  in  them  is  serviceable  to  the  plant ;  but  this  is  very  doubtful. 

^■'i^-        I-  ~         ̂ "       leaf  of  an  Ochnaceous  plant. I'lg.  X  v'li.— Woolly  Oak-gall,  produced  by  Cynips  Quercus  rainuli.—[C'nrlis.) 
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crusts  of  Tinea  favosa  and  Poi'rigo  lupinosa  to  be  accompanied  by  moulds,  Comptcs 
Rend.  Aug.  1841  ;  and  these  observations  liave  been  extended  by  Dr.  Beiniett,  Traois. 
Roy.  Soc.  Ed.,  vol.  xv.,  Part  2,  p.  277,  who  has  also  observed  a  mould  growing  on  the 
lining  membi'ane  or  cheesy  matter  of  tubercular  cavities  in  the  lungs  of  man  ;  as 
also  the  development  of  a  mould  on  the  skin  of  livuig  gold-fish.  Much  information 
will  be  found  on  the  subject  in  the  place  above  quoted. 

In  their  simplest  form  Fungi  are  little  articulated  filaments,  composed  of  simple 
cellules  placed  end  to  end  ;  such  is  the  mouldiness  that  is  found  upon  various  sub- 

stances, the  mildew  of  the  Rose-bush,  and,  in  short,  all  the  tribes  of 
Mucor  and  Mucedo  ;  in  some  of  these  the  joints  disarticulate,  and 
appear  to  be  capable  of  reproduction  ;  in  others,  spores  collect  in 
the  terminal  joints,  and  are  finally  dispersed  by  the  rupture  of  the 
cellule  that  contained  them.  In  a  higher  state  of  composition, 
Fungi  ai-e  masses  of  cellular  tissue  of  a  determinate  figure,  the 
whole  centre  of  which  consists  of  spores  attached,  often  foui*  to- 

gether, to  the  cellular  tissue,  whicii  at  length  dries  up,  leaving  a 
dust-like  mass  intermixed  moi'e  or  less  with  flocci,  as  in  the  puff- 
balls,  or  sporidia  contained  in  membranous  tubes  or  asci,  like  the 
thecffi  of  Lichens,  as  in  the  Sphserias.  In  their  most  complete  state 
they  consist  of  two  surfaces,  one  of  which  is  even  and  imperforate, 

like  the  cortical  layer  m  Lichens  ;  the  other  separated  into  plates  or  cells,  and  called 
the  hymenium,  to  whose  component  cells,  which  form  a  stratum  resembling  the  pile  of 
velvet,  the  spores  are  attached  by  means  of  little  processes,  and  generally  in  fours, 
though  occasionally  the  number  is  either  less  or  greater.  Many  of  these  cells  remain 
barren  ;  but  after  a  time  there 
is  a  succession  of  fertile  cells 
constantly  making  its  appear- ance above  the  surface  of  the 
hymenium  ;  and,  what  is  more 
remarkable,  the  spicules  or 
sterigmata,  which  support  and 
give  rise  to  the  spores,  have 
been  observed  by  Corda  to  pro- 

duce a  succession  of  fruit,  a 
new  spore  being  produced  where 
the  old  one  had  fallen.  This, 
he  infoi'ms  us,  is  very  easy  of 
observation  in  Agaricus  plu- teus.  Besides  the  barren  and 
fertile  cells,  other  bodies  are 
observed  which  have  been  sup- 

posed by  authors  to  perform 
the  office  of  anthers.  These 
have  long  been  known  in  the 
dunghill  Agarics,  but  they  appear  to  be  pretty  generally  distributed.  The  true  stinic- 
ture  of  the  more  perfect  Fungi  has  only  been  recognised  within  a  few  years,  though 
Miiller,  half  a  century  since,  gave  a  correct  figure  of  it  in  Agaricus  comatus,  and  there 
are  indications  of  it  scattered  through  many  works.  Iie'veille''s  Memoir  in  Annales  des Sciences  Naturelles,  that  of  Berkeley  in  the  Annals  of  Nat.  History,  of  Phoebus  in  Nova 
Acta  Cjfcs.  Loop.,  and  those  of  Berkeley  and  Tulasne  in  the  Ann.  of  Nat.  Hist,  and 
Ann.  des  Sc.  Nat.  on  the  fructification  of  Lycoperdons,  as  also  that  of  the  Messrs. 
Tulasne  on  Hypogseous  Fungi,  may  be  consulted  on  this  subject. 

Upon  this  kind  of  diff'erence  of  structure,  Fungi  have  not  only  been  divided  into 
distmctly  marked  tribes,  but  it  has  been  proposed  to  separate  certain  Orders  from  them 
under  the  name  of  Byssacete,  Gasteromyci,  and  Hypoxyla  :  the  first  comprehending 
the  filamentous  Fungi  found  in  cellars,  and  similar  plants  ;  the  second  I-ycoperdons 
and  the  like  ;  and  the  third  species  which  approach  Lichens  ui  the  formation  of  a  dis- 

tinct nucleus  for  the  sporules,  such  as  Sphajria.  But  Fries  considers  the  first  as  a 
distinct  group,  and  the  two  last  as  Fungi. 

Some  writers  have  questioned  the  propriety  of  considering  Fungi  as  plants,  and 

XXII. 

Fig.  XXI.— Botrytis  curia. 
Fig.  XXII. — 1.  Spore-stalk  of  Agaricus  elixus,  with  its  four  long  sterigmata  and  small  spores  ;  2. 

spore-stalks  of  Ag.  semiovatus,  v;ith  spores  in  various  states  of  development ;  3.  asci  and  sporidia  of 
Hehella  elastica  :  4.  sporidium  of  Tuber  maunatum  ( Piedinontese  Truffle), /j-om  a  sketch  hy  Dr.  Mon- tagm  ;  5.  sporidium  of  Peziza  aurantia,  with  its  two  nuclei  ;  6.  single  sporidium  of  Helvella  elastica, 
with  a  large  globose  nucleus. 
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have  proposed  to  establish  them  as  an  independent  Kingdom,  equally  distinct  from 
animals  and  vegetables  ;  others  have  entertained  doubts  of  their  being  more  than 
mere  fortuitous  developments  of  vegetable  matter,  called  into  action  by  special  con- 

ditions of  light,  heat,  earth,  and 
air  —  doubts  which  have  been 
caused  by  some  remarkable  cir- cumstances connected  with  their 
development,  the  most  material 
of  which  are  the  following  :  they 
grow  with  a  degree  oi  rapidity  un- 

known in  other  plants,  acquiring 
the  volume  of  many  inches  in  the 
space  of  a  night,  and  are  frequently 
meteoric,  that  is,  Spring  up  after 
storms,  or  only  in  particular  states 
of  the  atmosphere.  It  is  possible 
to  increase  particular  species  with 
certainty,  by  an  ascertained  mix- 

ture of  organic  and  inorganic  mat- 
ter exposed  to  well-known  atmo- 

spheric conditions,  as  is  proved  by 
the  process  adopted  by  gardeners 
for  obtaining  Agaricus  campestris, 
a  process  so  certain,  that  no  one 
ever  saw  any  other  kind  of  Agaricus 
produced  in  Mushroom-beds,  ex- 

cept a  few  of  the  dunghill  tribe, 
where  raw  dung  has  been  placed 
near  the  surface  of  the  bed ;  this 
could  not  happen  if  the  Mushroom 
sprang  from  seeds  or  sporules  float- 

ing in  the  air,  as  in  that  case  many 
species  would  necessarily  be  mixed 
together  ;  Fungi  are  often  pro- duced constantly  upon  the  same 
kind  of  matter,  and  upon  nothing 
else,  such  as  the  species  that  are 
parasitic  upon  leaves  :  all  which  is 
considered  strong  evidence  of  the 
production  of  Fungi  being  acci- 

dental, and  not  analogous  to  that 
of  perfect  plants.  Fries,  however, 
whose  opinions  must  have  great 

weight  in  all  questions  relating  to  Fungi,  argues  against  these  notions  in  the  following  man- 
ner :  "  The  sporules  are  so  infinite  (in  a  single  individual  of  Reticularia  maxima  I  have 

reckoned  above  10,000,000),  so  subtile  (they  are  scarcely  visible  to  the  naked  eye,  and  often 
resemble  thin  smoke),  so  light  (raised,  perhaps,  by  evaporation  into  the  atmosphere),  and 
are  dispersed  in  so  many  ways  (by  the  attraction  of  the  sun,  by  insects,  wind,  elasticity, 
adhesion,  &c.),  that  it  is  difficult  to  conceive  a  place  from  which  they  can  be  excluded." 
I  give  his  words  as  nearly  as  possible,  because  they  may  be  considered  the  sum  of  all  that 
has  to  be  urged  against  the  doctrine  of  equivocal  generation  in  Fungi  ;  but  without  ad- 

mitting, by  any  means,  so  much  force  in  his  statement  as  is  required  to  set  the  question 
at  rest.  In  short,  it  is  no  answer  to  such  arguments  as  those  just  adverted  to.  It  seems 
to  me  that  a  preliminary  examination  is  necessary  into  the  existence  of  an  exact  analogy 
between  all  the  plants  called  Fungi  ;  a  question  which  must  be  settled  before  any 
further  inquiry  can  be  properly  entered  upon.  That  a  number  of  the  fungus-hke 
bodies  found  upon  leaves  are  mere  diseases  of  the  cuticle,  or  of  the  subjacent  tissue,  is 
by  no  means  an  uncommon  opinion  ;  that  many  more  are  irregular  and  accidental 
expansions  of  vegetable  tissue  in  the  absence  of  light,  is  not  improbable  ;  and  it  is 
already  certain  that  no  inconsiderable  number  of  the  Fungi  of  botanists  are  actually 
either,  as  various  Rhizomorphas,  the  defonned  roots  of  flowering  plants  growing  in 
cellars,  clefts  of  rocks,  and  wails  ;  or  mere  stains  upon  the  surface  of  leaves,  as  Venu- 
laria  grammica  ;  or  the  rudiments  of  other  Fungi,  as  many  of  Persoon's  Fibrillarias. 
Those  who  are  anxious  to  inquire  mto  these  and  other  points,  are  referred  to  Fries' 

Fig.  XXTTT.— Aseroe  pentactlna. 
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wovlis  generall}',  to  the  various  writings  of  Nees  von  Esonbeck,  and  to  the  Scottish 
Cryptoganiic  Flora  of  Greville.  In  the  ensuing  list  of  genera,  I  have  chiefly  availed 
myself  of  the  writings  of  Fries.  The  disposition,  however,  of  the  genera  has  been  modi- 

fied in  conformity  Avith  recent  discoveries  as  to  the  real  structure  of  tlie  more  highly 
organised  species,  and  the  numerous  discoveries  of  Corda,  where  their  aflinities  were 
at  all  clear,  have  been  recorded.  That  it  must  be  a  matter  of  extreme  difticulty  to 
form  any  precise  opinion  concerning  Fungi,  v/itliout  long  experience,  will  be  apparent 
i'rom  the  observations  of  Fries  upon  the  gcMuis  Thelephora.  (Blenchus,  p.  158.) lie  asserts  that  out  of  mere  degenerations  or  imperfect  states  of  Th.  sulphurea,  the 
following  genera,  all  of  which  he  has  identified  by  means  of  unquestionable  evidence, 
have  been  constructed  ;  viz.,  Athelia  of  Persoon,  Ozonium  of  Persoon,  Himantia 
of  Persoon,  Sporotrichum  of  Kunze,  Alytosporium  of  Link,  Xylostroma,  Racodium 
of  Persoon,  Ceratoneraa  of  Persoon,  and  some  others.  Th.  Fr.  Nees  von  Esenbeck 
also  assm*es  us  that  the  same  fungoid  matter  which  produces  Sclerotium  mycetospora 
in  the  winter,  develops  Agaricus  volvaceus  in  the  summer.  It  would  thus  seem 
that  the  opinions  of  those  who  have  asserted  that  the  species  or  genus  of  a  Fungus 
depends  not  upon  the  seed  from  which  it  springs,  but  upon  the  matrix  by  which 
it  is  nourislied,  are  at  least  specious  ;  especially  if  we  take  the  above  fact  in 
connection  with  the  experiments  of  Dutrochet,  who  obtained  different  genei^a  of 
Mouldiness  at  will,  by  employing  different  infusions.  He  says  that  certain  acid  fluids 
constantly  yield  Monilias,  and  that  certain  alkaline  mixtures  eciually  produce  Botrytis. 
Ann.  des  Sc.  2  ser.  I. '60.  For  a  description  of  the  gradual  development  of  an  Agaric, 
see  this  ingenious  observer's  Memoir  in  the  Nouv.  Ann.  du  Mus.  vol.  iii.  p.  7G.  For  the 
views  of  Unger  upon  spurious  Fungi,  which  he  considers  nothing  but  morbid  condi- 

tions (eruptions)  of  vegetable  matter,  see  the  Ann.  des  Sc.  vol.  ii.  n.  s.  209  ;  and 
Berkeley's  remarks  thereupon,  in  HooJc,  Brit.  Fl.  vol.  ii.  pt.  2,  p.  361. 

Since,  however,  the  remarks  of  Unger  were  pubhshed,  L^veille  and  Corda,  almost  at 
the  same  time,  and  quite  independently  of  each  other,  made  their  discovery  of  the 
Mycelium  of  Uredines  and  Puccinioe,  and  Corda  has 
succeeded  in  making  many  germinate.  Unger's  spe- 

culations, therefore,  must  be  considered  as  much  in- 
validated,  at  least  so  far  as  their  being  mere  transfor- 

mations of  the  cellular  tissue,  as  is  the  case  in  Erineum. 
Whether  animal  and  vegetable  bodies  are  ever  pro- 

duced without  pre-existent  germs,  belongs  to  quite 
another  question.  And,  as  regards  the  genera  Ozo- 
nium,  Himantia,  &c.,  they  are  now  regarded  by  all 
good  mycologists  as  mere  barren  states,  or  anamor- 

phoses of  other  species  ;  and  the  same  is  probably  true 
of  many  of  the  more  anomalous  Fungi  ;  and  the  obser- 

vations of  Le'veille,  in  the  Annales  des  Sciences  Natu- 
relles,  go  very  far  to  prove  that  the  whole  genus  Scle- 

rotium belongs  to  the  same  category.  Some  of  them, 
as  Acrospermum  cornutum,  and  Sclerotium  myceto- 

spora, ai'e  undoubtedly  mere  forms,  and  have  no  right 
whatever  to  be  considered  as  species  ;  others  arise 
from  the  condensation  of  the  filamentous  tufts  of 
moulds  ;  others,  as  S.  lotorum,  are  Httle  excrescences 
upon  the  roots,  and  the  celebrated  Ergot  is  produced 
by  the  action  of  a  minute  parasite.  There  is  indeed  a 
difficulty  about  such  species  as  Sclerotium  scutellatum  ; 
but  there  is  little  doubt  that,  in  the  mam,  Leveille's 
observations,  even  though  from  the  nature  of  the  sub- 

ject the  proof  is  not  rigorous,  are  founded  in  fact. 
Some  supposed  species  of  Uredo  are  merely  the  young 
of  Puccinia,  Aregma,  &c.  ;  but  there  are  also  true 
species  of  the  genus.  See  Henslow,  Journ.  of  Roy.  Sac. 
Ag.  1841,  vol.  ii.  p.  2. 

Kiitzing,  in  his  Prize  Essay  on  the  Transformation  Fig.  XXIV. 
of  Plants,  asserts  that  from  one  and  the  same  organic 
material,  even  when  it  has  acquired  form  and  colour,  diff'erent  vegetables  may  be 
developed,  which,  according  to  the  cu'cumstance  of  the  surrounding  medium,  aro 
Algals,  Fungi,  Lichens,  or  Mosses  ;  and  that  even  the  spores  of  these,  when  pro- 

Fig.  XXIV.— Puccinia  graminis  (common  Mildew),  with  its  spawn  or  mycelium  penetrating  the  cell of  the  plant  on  which  it  grows. 
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duced,  are  capable  of  genei'ating  plants  belonging  to  different  Orders.  This  has  been 
long  a  favourite  theory  in  Germany,  but  it  has  not  been  so  fully  developed  before. 
Natuurktmdige  Verhandeliiigen  van  de  Holl.  Maatsch.  der  Wetensch.  te  Haarlem.  Tiveede 
Verz.  1 .  Deel. 

The  subject,  as  regards  the  possible  development  of  Algals,  &c.,  from  Infusoria, 
has  been  rehandled  by  the  same  author  in  a  Memoir  just  pulolished  at  Nordhausen. 
Those  who  are  not  convuiced  by  his  reasonings,  will  at  least  be  ready  to  acknow- 

ledge the  great  research  and  patience  with  which  they  have  been  followed  out. 
His  observations  are  entitled  to  the  greater  attention,  because  he  is  well  acquainted 
with  the  various  forms  assumed  by  cellular  plants,  though  his  great  work  on  Algals 
scarcely  shows  him  to  have  accurate  notions  as  to  the  limits  of  genera  and  species. 

The  Fungi  by  which  most  extra-tropical  countries  are  mhabited  are  so  numerous, 
that  no  one  can  safely  form  even  a  conjecture  as  to  the  number  that  actually  exists. 
If  they  are  ever  fortuitous  productions,  the  number  must  be  indeterminable  ;  if  many 
are  mere  diseases,  and  the  remainder  fixed  species,  then  the  knowledge  of  their 
nature  must  be  reduced  to  a  more  settled  state  before  any  judgment  upon  their 
number  can  be  formed.  Fries  discovered  no  fewer  than  2000  species  within  the 
compass  of  a  square  furlong  in  Sweden  ;  of  Agaricus  alone  above  1000  species  are 
described ;  and  of  the  lower  tribes  the  number  must  be  infinite.  Sprengel,  however, 
does  not  enumerate  in  his  Systema  Vegetabilium  more  than  between  2700  and  2800  ; 
but  when  we  consider  that  his  genus  Agaricus  does  not  go  beyond  number  64G^ 
although  1000  at  least  are  described,  it  is  not  improbable  that  the  rest  of  his  enumera- 

tion is  equally  defective,  and  that  the  number  of  described  Fungi  perhaps  amomits  to 
between  4000  and  5000.  Of  tropical  species  we  know  but  httle  ;  theh-  fugitive  natm-e,  the 
difficulty  of  preserving  them,  and  perhaps  the  incuriousness  of  travellers,  as  well  as 
their  scarcity  in  the  damp  parts  of  equinoctial  countries,  have  been  the  causes  of 
the  proportion  in  such  climates  between  Fungi  and  other  plants  being  unknown. 
Mr.  Berkeley  has  taken  occasion,  from  the  pubhcation  of  a  list  of  Java  Fungi  by 
Jmighuhn,  to  institute  a  comparison  between  those  of  Java  and  the  Philippine  collec- 

tion made  by  Mr.  Cuming.  Neither  hst  can,  indeed,  be  considered  as  complete,  but  in 
both  cases  the  proportion  of  Fungi  remaining  to  be  described  is  probably  much  the 
same.  Parts  of  the  Phihppines  are  situated  in  a  degree  of  latitude  in  the  northern 
hemisphere  exactly  corresponding  with  that  of  Java  in  the  southern.  The  number  of 
species  described  by  Junghuhn  is  113,  that  collected  by  Cuming  about  40.  Of  these 
only  of  the  species  are  common  to  the  two  localities,  and  out  of  these  four  are  spe- 

cies of  Polyporus  common  to  all  tropical  countries.  Of  Junghuhn's  Fungi  3z=J^  are 
Coniomycetes,  9=-^  are  Hyphomycetes,  7i=-rg  Gasteromycetes,  18=^  Pyrenomycetes, 
10=^*  Discomycetes,  and  66,  or  above  ̂ ,  Hymenomycetes.  In  Mr.  Cuming's  collec- 

tion there  are  no  species  of  the  first,  second,  and  fifth  Families  ;  of  the  remaining 
Families  1=^V)  belongs  to  Gasteromycetes,  5=^  are  Pyrenomycetes,  and  33,  or  more 
than  |,  are  Hymenomycetes.  It  will  be  observed  that  the  proportion  of  Pyreno- 

mycetes is  the  same,  and  there  is  even  a  greater  proportion  of  Hymenomycetes  in  the 
Philippines.  Of  the  Hymenomycetes  in  Java,  40  are  Polypori ;  in  the  Philippines,  1 9, 
taking  the  genus  in  its  widest  sense.  There  is  now  an  opportmiity  of  contrasting  with 
these  the  Fungi  of  Cuba,  which  have  been  so  well  worked  out  by  Dr.  Montague. 
The  species  of  that  island,  as  far  as  at  present  recorded,  are  115,  of  which  4:=-^  are 
Coniomycetes,  lOzzi-jij-  Hyphomycetes,  9=-j3-  Gasteromycetes,  25=^  Pyrenomycetes, 
8=-!^  Discomycetes,  and  59=-^  Hymenomycetes.  The  proportion  of  Pyrenomyceies 
is  nearly  the  same  as  in  Java  and  the  Philippines,  and  the  predominance  of  Hymeno- 

mycetes is  equally  striking.  Of  this  number  28,  or  ̂ ,  are  European  species  ;  whereas 
among  the  Philippine  Fungi  there  are  but  2,  while  in  Java  there  are  42.  Of  these  the 
greater  part  are  very  common  species.  With  the  exception  of  European  species,  5 
only  are  common  to  Cuba  and  Java,  and  4  to  Cuba  and  the  Philippines  ;  and  these, 
with  one  exception,  species  universally  distributed.  The  species  which  forms  an  excep- 

tion is  Micropcltis  applanata,  which,  as  it  is  a  minute  Epiphyllous  plant,  may  possibly 
have  been  overlooked  in  other  countries.  The  number  of  Fungi  pecidiar  to  Cuba  is  very 
large.  Cuba,  then,  has  but  little  in  common  with  Java  and  the  Philippines,  when  the 
cosmopolites  and  European  species  are  excepted.  Several  species,  however,  are  identical 
with  those  of  North  and  South  America,  extending  in  one  instance  even  as  far  as  Juan 
Fernandez  ;  and  there  are  one  or  two  isolated  species  which  call  to  mind  Mauritius, 
Ceylon,  and  Australia.  The  genus  Polypoiais,  as  usual,  predominates,  counting  31  spe- 

cies, of  which  8  are  Em'opean  ;  or,  if  Favolus  and  Hexagonia  be  included,  the  number 

*  Tt  will  be  observed  that  in  the  list  of  genera  given  below,  the  Discomycetes  and  Pyrenomycetes  are 
comprised  in  one  group  under  the  name  of  Ascomycetes.  The  Discomycetes  correspond  with  the  three first  Suborders. 
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amounts  to  35.  When  the  clhnates  are  at  all  analogous,  and  the  range  of  tlie  tliermo- 
mcter  at  certain  seasons  similar,  it  is  astonishing  how  great  a  resemblance,  and  even 
identity,  there  is  between  the  Fungi  of  very  distant  portions  of  the  globe.  North  America 
produces  far  the  greater  part  of  the  European  species,  with  a  certain  portion  peculiar  to 
itself.  Hundreds  of  the  same  species  of  Sphceria  and  Agaricus  occur  in  that  country 
which  are  found  with  us.  The  curious  genus  Mitromyces,  which  seemed  peculiar  to  that 
country,  has  Ijeen  found  in  Java,  Van  Diemen's  Land,  and  New  Holland.  And  it  would, 
perhaps,  be  difficult  to  pomt  out  any  specific  grou})  peculiarly  characteristic  of  the  country. 
But  the  same  resemblance  exists,  to  a  great  extent,  also  in  the  southern  hemisphere. 
In  the  island  of  Juan  Fernandez,  which  was  so  carefully  investigated  by  Bertero, 
scarce  a  third  of  the  species  differ  from  European  Fungi.  The  same  is  the  case  in 
the  Flora  of  New  Zealand  and  Australia,  from  whence  I  possess  a  large  quantity  of 
species  ;  and  though  there  are  many  new  forms,  and  some  belonging  to  genera  not 
hitherto  found  in  Europe,  a  large  proportion  of  the  species  are  identical.  In  the 
genus  Agaricus  the  species  in  countries  of  every  variety  of  climate  are  often  identical. 
The  African  Mycology  is  remarkable  for  the  varied  forms  it  produces  amongst  the 
puff-balls  and  allied  genera,  especially  in  that  tribe  which  is  called  Podaxinese.  They 
commence  at  the  south  of  Europe,  in  the  environs  of  Marseilles  ;  abound  at  the  Cape 
of  Good  Hope,  and  form  a  very  remarkable  feature  still  in  the  Fungi  of  Swan  River. 
Two  species  of  the  Afincan  genus  Secotium  occur  at  the  Swan  River  ;  and  possibly  a 
third,  and  a  very  beautiful  species,  occurs  in  New  Zealand.  A  species  of  Podaxon 
was  found  by  Dr.  Hooker  at  Porto  Praya,  identical  with  the  East  Indian  species.  A 
single  imperfectly  known  species  occurs  in  the  warmer  parts  of  North  America.  The 
genus  Clathrus,  which  is  perhaps  the  most  beautiful  amongst  Fungi,  though  unknown  in 
the  more  northern  latitudes,  has  a  most  extensive  geographical  range.  A  line,  running 
obliquely  from  the  Isle  of  Wight  thi'ough  Germany,  defines  its  northern  limits  :  two 
species,  one  of  the  allied  genus  Ileodictyon,  occur  at  the  Swan  River  ;  and  a  magnifi- 

cent species  of  that  genus  occurs  in  New  Zealand,  and  is  eaten  by  the  natives. 
On  the  whole,  then,  it  will  be  seen  that  the  geographical  hmits  of  Fungi  are  by  no 
means  so  definite  as  those  of  Phsenogamous  plants.  Some  species  are  found  in  every 
part  of  the  globe  ;  and  several  tropica,!  forms  are  either  universally  dispersed,  or  occur 
m  spots  separated  from  each  other  by  many  thousands  of  miles.  In  the  genus  Poly- 

posis every  country  seems  to  have  species  peculiar  to  itself  ;  and  from  the  number  of 
new  forms  which  daily  occur,  the  genus  seems  to  be  almost  co-extensive  with  Agaricus. 
It  is  in  this  genus,  probably,  if  in  any,  that  the  species  will  be  found  to  follow  the  most 
nearly  a  geographical  arrangement. 

A  large  volume  might  be  written  upon  the  qualities  and  uses  of  Fmigi.  They  may 
be  said  to  be  important,  either  as  food  or  as  poison,  or  as  parasites  destructive  to  the 
plants  upon  which  they  grow.  As  food,  the  most  valuable  are  the  Agaricus  campes- 
tris,  or  common  Mushroom,  the  various  species  of  Helvella  or  Morel,  and  Tuber  or 
Truffle ;  but  a  considerable  number  of  other  kinds  are  used  for  food  in  various  parts  of 
the  world,  of  which  a  useful  account  will  be  found  in  De  Candolle's  excellent  Ussai  sur 
les  Proprittes  Mtdicales  des  Plantes,  in  Persoon's  work,  Sur  les  Champignons  comestibles, 
in  a  paper  by  Greville  ui  the  4th  volume  of  the  Transactions  of  the  Wernerian  Society, 
and  ui  ILoque^s,  Hist,  des  Champ,  comestibles  et  venenenx,  ed.  2,  1841.  A  long  list  might 
he  given  of  works  on  the  subject,  some  of  them  Uke  those  of  Vittadini,  Phoebus,  and 
Krombholz,  very  admirably  got  up. 

About  half  a  dozen  species  only  are  eaten  in  London,  and  in  Paris  none  are  per- 
mitted to  appear  in  the  markets  except  the  common  Truffle,  Morel,  and  Mushroom,  the 

latter  being  cultivated  to  a  very  considerable  extent  in  the  ancient  quarries  which  run 
under  parts  of  the  city. 

It  is  necessary  to  exercise  the  utmost  care  in  employing  Fungi  the  nature  of  which 
is  not  perfectly  well  ascertained,  in  consequence  of  the  resemblance  of  poisonous  and 
wholesome  species,  and  the  dreadful  effects  that  have  followed  their  incautious  use. 
But  the  greatest  caution  and  knowledge  will  not  always  avail,  for  it  appears  that  some 
species  which  are  in  general  perfectly  wholesome,  sometimes  produce  very  disastrous 
consequences.  A  family  at  Cambridge  a  few  years  since  suffered  from  eating  mush- 

rooms ;  a  part  of  what  were  gathered  were  submitted  to  the  writer  of  the  present 
remarks,  and  proved  to  be  Ag.  personatus,  a  species  sold  sometimes  in  the  London 
markets,  and  ascertained  by  Mrs.  Hussey,  who  has  paid  great  attention  to  the  subject,  to 
be  most  excellent  for  food.  The  case  perhaps  is  similar  to  that  of  the  prejudicial  effects 
sometimes  experienced  by  persons  after  eating  mussels,  and  may  be  considered  as  a 
mere  exception. 

It  is  true  that  many  kinds  are  named  by  Pallas  as  being  commonly  used  by  the 
Russians,  which  are  plentiful  in  countries  where  they  are  not  employed  for  food  ;  but. 
in  tlie  first  place,  it  is  not  perhaps  quite  certain  that  poisonous  and  wholesome  species 
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are  not  confounded  undei'  the  same  name ;  in  the  next  place,  climate  may  make  a 
difterence  ;  and  lastly,  much  depends  upon  the  mode  in  which  they  are  cooked.  Upon 
this  subject  Delile  observes,  that  it  was  ascertained  by  Paulet,  in  1776,  that  salt  and 
vinegar  removed  every  deleterious  principle  from  that  most  poisonous  plant  the  Agari- 
cus  bulbosus ;  that  it  is  the  universal  practice  in  Russia  to  salt  the  Fungi,  and  that  this 
may  be  the  cause  of  their  harmlessness,  just  as  the  pickling  and  subsequent  washing  of 
the  poisonous  Agaric  of  the  Olive  renders  it  eatable  in  the  Cevemies  ;  but  that,  never- 

theless, it  is  much  wiser  to  run  no  risk  with  unknown  Fungi,  even  taking  such  precau- 
tions— a  remark  to  which  he  was  led  by  the  lamentable  death  of  a  French  officer  and 

his  wife,  in  consequence  of  breakfasting  off  some  poisonous  Agarics,  which  were  never- 
theless eaten  by  other  persons  in  the  same  house  with  impunity.  It  was  probable  that 

in  that  case  a  difference  in  the  cooking  was  the  cause  of  the  difference  in  the  effect  of 
the  Fungi  ;  but  it  was  a  sufficient  gi'ound  for  distrusting  all  Fungi  except  the  cultivated 
ones.  So  strongly  did  the  late  Professor  L.  C.  Richard  feel  the  prudence  of  this,  that 
although  no  one  was  better  acquainted  with  the  distinctions  of  Fungi,  he  would  never 
eat  any  except  such  as  had  been  raised  in  gardens  in  mushroom  beds.  One  of  the 
most  poisonous  of  our  Fungi  is  the  Amanita  muscaria,  so  called  fi'om  its  power  of 
killing  flies  when  steeped  in  milk.  Even  this  is  eaten  in  Kamchatka,  vi'ith  no  other  than 
intoxicating  effects,  according  to  the  following  account  by  Langsdorf,  as  translated  by 
Greville,  from  whom  I  borrow  it  :  — 

"  Tin's  variety  of  Amanita  muscaria  is  used  by  the  inhabitants  of  the  north-eastera parts  of  Asia  in  the  same  manner  as  wine,  brandy,  arrack,  opium,  &c.  is  by  other 
nations.  Such  Fungi  are  found  most  plentifully  about  Wischna,  Kamchatka,  and 
Wilkowa  Derecona,  and  are  very  abundant  in  some  seasons,  and  scarce  in  others. 
They  are  collected  in  the  hottest  months,  and  hung  up  by  a  string  in  the  air  to  dry ; 
some  dry  of  themselves  on  the  ground,  and  are  said  to  be  far  more  narcotic  than  those 
artificially  preserved.  Small  deep-coloured  specimens,  thickly  covered  with  warts,  are 
also  said  to  be  more  powerful  than  those  of  a  larger  size  and  paler  colour.  The  usual 
mode  of  taking  the  Fungus  is,  to  roll  it  up  like  a  bolus,  and  swallow  it  without  chewing, 
which,  the  Kamchatkadales  say,  would  disorder  the  stomach.  It  is  sometimes  eaten 
fresh  in  soups  and  sauces,  and  then  loses  much  of  its  intoxicating  property ;  when 
steeped  in  the  juice  of  the  berries  of  Vaccinium  uliginosum,  its  effects  are  those  of 
strong  wine.  One  large,  or  two  small  Fungi,  are  a  common  doze  to  produce  a  pleasant 
intoxication  for  a  whole  day,  particularly  if  water  be  drank  after  it,  which  augments  the 
narcotic  principle.  The  desired  effect  comes  on  from  one  to  two  hours  after  taking 
the  Fungus.  Giddiness  and  drunkenness  result  in  the  same  maimer  as  from  wine  or 
spirits ;  cheerful  emotions  of  the  mind  are  first  produced  ;  the  countenance  becomes 
flushed ;  involuntary  woi'ds  and  actions  follow,  and  sometimes  at  last  an  entire  loss  of 
consciousness.  It  renders  some  remarkably  active,  and  proves  highly  stimulant  to 
muscular  exertion :  by  too  large  a  dose,  violent  spasmodic  effects  are  produced.  So 
very  exciting  to  the  nervous  system  in  many  individuals  is  this  Fungus,  that  the  effects 
ai-e  often  very  ludicrous.  If  a  person  vmder  its  influence  wishes  to  step  over  a  straw  or 
small  stick,  he  takes  a  stride  or  a  jump  sufficient  to  clear  the  trunk  of  a  tree  ;  a  talka- 

tive person  cannot  keep  silence  or  secrets  ;  and  one  fond  of  music  is  perpetually  smgmg. 
The  most  singular  effect  of  the  Amanita  is  the  influence  it  possesses  over  the  urine. 
It  is  said  that,  from  time  immemorial,  the  inhabitants  have  known  that  the  Fungus 
imparts  an  intoxicating  quality  to  that  secretion,  which  continues  for  a  considerable 
time  after  taking  it.  For  instance,  a  man  moderately  intoxicated  to-day  will,  by  the 
next  morning,  have  slept  himself  sober,  but  (as  is  the  custom)  by  taking  a  teacup  of  his 
urine  he  will  be  more  powerfully  intoxicated  than  he  was  the  preceding  day.  It  is, 
therefore,  not  uncommon  for  confirmed  dninkards  to  preserve  their  urine  as  a  precious 
liquor  against  a  scarcity  of  the  Fungiis.  The  intoxicating  property  of  the  urine  is 
capable  of  being  propagated  ;  for  every  one  who  partakes  of  it  has  his  urine  similarly 
affected.  Thus,  with  a  very  few  Amanitse-,  a  party  of  drunkards  may  keep  up  their 
debauch  for  a  week.  Dr.  Langsdorf  mentions,  that  by  means  of  the  second  person 
taking  the  ui'ine  of  the  first,  the  third  of  the  second,  and  so  on,  the  intoxication  may  be 
propagated  through  five  individuals." 

It  is  universally  known  that  the  common  Agaric  is  cultivated  with  as  much  certainty 
by  good  gardeners  as  any  other  vegetable.  The  excellent  Boletus  edulis  has  been 
partially  cultivated  in  the  south  of  France  by  inclosing  a  portion  of  a  wood,  and  water- 

ing the  ground  with  water  in  Avhich  the  tubes  had  been  steeped.  Borch  raised  Tuber 
Borchii  from  the  sporidia  about  the  year  1780,  and  the  growth  of  the  common  Truffle  has 
been  attempted  with  more  or  less  success.  Mr.  Dmmmond  has  sent  over  the  spawn  of 
a  large  variety  of  Agaricus  campestris  from  the  Swan  River,  which  he  says  is  as  far 
superior,  to  the  common  mushroom  as  the  improved  peas  to  the  old  varieties,  and  it  has 
been  submitted  to  Mr.  J.  Henderson,  but  it  is  feared  that  it  is  too  old  to  run. 
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Polypoi'us  fomentarius  lias  been  artificially  produced  ill  Germany,  but  merely  by 
placing  wood  in  a  favourable  situation,  and  keeping-  it  well  moistened.  Five  or  six 
crops  were  obtained  in  the  year.    {Rom.  and  Ustcr.  Mag.  iv.  p.  182.) 

A  curious  species  which  grows  on  the  living  branches  of  the  South  American  beeches, 
and  which  has  been  described  by  Mr.  Berkeley  in  the  Transactions  of  the  Linnean 
Society,  under  the  name  of  Cyttaria  Darwinii,  forms  a  principal  part  of  the  food  of  the 
natives  of  Tierra  del  Fuego  during  many  months  of  the  year. 

Fungi  are  much  used  in  Australia  by  the  natives,  especially  of  the  genus  Boletus. 
The  large  trufHe  Mylitta  australis.  Berk.,  which  attains  a  weight  of  more  than  two 
pounds,  is  known  under  the  name  of  native  bread.  The  marsupial  animals  are  particu- 

larly fond  of  Fungi,  and  some  species  they  hunt  for  so  gi-eedily,  devouring  them  befoi'e 
they  burst  through  the  earth,  that  it  is  very  difficult  to  obtain  a  well-grown  specimen. 

Mr.  Backhouse  also  informs  us  that  Fungi  are  much  used  by  the  natives.  Two  to 
which  he  particularly  alludes  are  probably  Polyporus  portentosus,  Berk.,  a  species  which 
could  only  be  eaten  in  the  absence  of  all  other  food,  and  a  species  of  Cyttaria  hitherto 
unrecorded  by  botanists. 

One  or  two  species  are  used  in  medicine.  Sphj3eria  sinensis.  Berk.,  described  in  Hook, 
Lond.  Journ,  of  Bot.,  is  a  celebrated  remedy 
amongst  the  Chinese,  and  is  much  praised  in 
Du  Halde's  book,  but  probably  without  reason. 

Many  Fungi  were  admitted  into  the  old  Phar- 
macopoeias, as  Exidia  auricula  Judce,  Polyporus 

ofticmalis,  Tremella  mesenterica,  but  at  present 
they  are  little  if  at  all  used. 

Lysurus  mokusin  is  considered  by  the  Chinese 
as  an  excellent  remedy  in  gangrenous  ulcers.  It 
is  also  eaten,  but  is  often  poisonous.  The  jelly-like 
volva  of  the  nearly  allied  genus  Ileodictyon  is  eaten 
in  New  Zealand. 

Ergot  of  rye  is  well  known  for  its  specific 
action  on  the  uterus,  and  is  in  consequence  one  of 
the  most  valualjle  remedies  of  the  modern  Phar- 

macopoeia.. It  is,  however,  said  to  be  uncertain. 
It  is  unhappily  no  less  notorious  for  the  dread- 

ful effects  it  produces  on  the  human  frame 
when  it  exists  in  considerable  quantities  in 
bread-corn,  causing  the  most  terrible  ulcers  and 
gangrenes,  which  at  length  destroy  the  limbs. 
Similar  effects  have  been  experienced  from  the  use 
of  mouldy  pi'ovisions.  Interesting  details  on  the 
subject  will  be  found  in  Burnett's  Outlines,  and  in 
Professor  Henslow's  Report  on  the  Diseases  of 
Wheat,  in  the  Journal  of  the  Royal  Society  of 
Agriculture,  1841,  vol.  ii.  part  1.  Copious  details 
will  also  be  foiuid  in  Phoebus's  Deutschlands  Cryp- 
togamische  Gewachse.  On  the  real  nature  of 
Ergot  Smith  and  Q,uekett's  Memoir,  Linn.  Tr. 
xviii.  p.  452,  3,  and  xix.  p.  1 37,  should  be  consulted, 
Coi'da  has  lately  confimned  the  observations  of 

Messrs.  Smith  and  Quekett ;  and  more  x-ecently  a  Memoir  on  the  subject  has  been 
published  by  Fee. 

Of  parasitical  Fungi,  the  most  important  are  those  which  are  called  dry  rot,  such  as 
Polyporus  destructor,  Merulius  lacrymans  and  vastator,  &c.,  which  are  the  pest 
of  wooden  constructions :  next  to  these  come  the  bhght  in  corn,  occasioned  by 
Puccinia  graminis  ;  the  smut  and  ergot,  if  they  are  really  anything  more  than  the  dis- 
eased  and  disorganised  tissue  of  the  plants  affected  ;  the  rust,  which  is  owing  to  the 
ravages  of  Uredos  and  Puccinise  ;  and  finally,  in  this  class  is  to  be  mcluded  what  we 
call  mildew,  minute  simple  articulated  Mucors,  and  Mucedos.  The  effects  of  different 
moulds  on  bread,  preserves,  &c.,  are  but  too  well  known.  In  some  cases,  however, 
as  m  cheese,  provisions  are  thought  to  be  improved  by  them.  The  decay  of  fruit, 
according  to  the  observations  of  ̂ Ir.  Hassall,  appears  to  be  in  great  measure  pro- 

duced by  them.  The  genus  Rhizomorpha  (which  it  may  be  observed  is  a  spm-ious 
genus,  consisting  of  imperfectly  developed  Sphseriae,  Polypori,  &c.)  vegetates  in 
dark  mines  far  from  the  light  of  day,  and  is  remarkable  for  its  phosphorescent  proper- 

Fig.  XXIV.* 

Fig.  XXIV.*— Sphaeria  sinensis, np  for  sale. The  right  hand  figure  represents  the  manner  in  which  it  is  made 
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ties.    In  the  coal  mines  neai'  Dresden  the  species  are  described  as  giving  those 

places  the  air  of  an  en- chanted castle ;  the  roof, 
walls,  and  pillars,  are  en- 

tirely covered  with  them, 
their  beautiful  light  almost 
dazzling  the  eye.  The  light 
is  found  to  increase  with 
the  temperature  of  the 
mines.    Ed.  P.  J.  xiv. 

Several  species  of  genuine 
Fungi  have  been  observed 
to  be  phosphorescent  in 
variovis  parts  of  the  world. 
Agaricus  Gardneri,  Berk., 
which  grows  on  a  sort  of 
Palm  called  Fintada  in 
Brazil  is  highly  luminous. 
Such  also  is  the  case  with 
Agaricus  olearius  in  the 
South  of  Europe,  as  ob- 

served by  Delile.  {Arch, 
de  la  Bof.  vol.  ii.  p.  519.) 
Mr.  Drummond  has  found 
two  or  more  luminous  spe- 

cies at  the  Swan  River, 
(Hook.  Land.  Journ.  of 
^oi.ii.p.263  ;)  and  Rum- 
phius  observed  the  same 
phenomenon  in  Amboyna. 

It  is  a  most  remarJc- 
able  circumstance,  and  one 
which  deserves  particular 
inquiry,  that  the  growth 
of  the  minute  Fungi,  which 
constitute  what  is  called 
mouldmess,  is  effectually 
prevented  by  any  kind  of 
perfume.  It  is  known  that books  will  not  become 
mouldy  in  the  neighbour- hood of  Russia  leather, 
nor  any  substance,  if  placed within  the  influence  of  some 
essential  oil.  Polyporus 
fomentarius,  or  an  allied 
species,  is  used  in  India  as 
a  styptic,  as  well  as  for 
Amadou.  It  is  also  em- 

ployed by  the  Laplanders and  others  as  Moxa. 
(Ainslie,  i.  5.)  The  Boleti, 
when  wounded,  heal  much 
in  the  same  manner  as  the 
flesh  of  animals.  {Edin. 

(I 

Fig.  XXV 
Philosoph.  Journ.  xiv.  369.) 

A  very  curious  phenomenon  takes  place  in  several  species  of  the  genus  Boletus,  and 
analogous  appearances  present  themselves  in  other  genera.  The  flesh,  when  broken, 
changes  very  rapidly  from  yellow  or  white  to  deep  blue,  and  if  the  juice  be  squeezed 
out,  though  at  first  colourless,  it  quickly  becomes  blue.  Professor  Robinson  of  Armagh 
has  ascertained  that  this  is  not  a  chemical  action,  but  believes  it  to  arise  from  some 
change  in  the  molecular  arrangement.  Tannin,  though  prejudicial  to  most  vegetables, 
is  not  so  always  to  Fungi.  A  species  of  Rhizomorpha  is  often  developed  in  tan-pits. 
The  greatest  proper  heat  met  with  by  Dutrochet  in  the  Vegetable  Kingdom,  with  the 

Fig.  XXV.— Sphaeria  Robertsii,  growing  from  the  caterpillar  of  a  New  Zealand  moth  called  Ilepialua virescens. 



Thailogens.] FUNGALES. 41 

exception  of  that  of  the  spadix  of  Arum,  was  in  Boletus  feneus.  {Ann.  clcs  Sc.  Nat.  Feb. 
1840.)  Fungine,  which  was  considered  as  a  simple  body,  has  been  shown  by  Payen  to 
consist  of  cellulose  and  a  fatty  matter.  l*ayen  communicated  to  Dr.  Montagne,  as  the  result 
of  his  analysis,  the  following  list  of  substances  which  enter  generally  into  the  composition 
of  Fungi :  1 .  Water.  2.  Cellulose,  constituting  all  the  solid  part  of  the  membranes  of 
the  tissue.  3.  Three  nitrogenized  substances  ;  one  insoluble  in  water  ;  a  second  soluble, 
coagulable  by  heat ;  a  third  soluble  in  alcohol.  4.  Fatty  matter  analogous  to  wax.  5. 
Fatty  substances,  one  fluid  at  an  ordinary  temperature,  the  other  solid,  crystallisable  at 
the  same  temperature.  6.  Sugar.  7.  Matter  capable  of  being  turned  brown  by  thie 
action  of  free  air.  8.  An  aromatic  substance.  9.  Traces  of  sulphur.  10.  Traces  of 
salts  of  silex  and  potash.  (Ann.  of  Nat.  Hist.  vol.  ix.  p.  294.)  Some  species,  as  Agari- 

cus cantharellus,  Clavaria  coralloides,  and  Agaricus  piperatus,  contaui  a  sweet  sugary 
matter,  which,  according  to  Liebig,  is  Mannite. — {Awnalen,  Feb.  1844.)  M.  Bonjean, 
is  of  opmion  that  the  poisonous  qualities  of  Ergot  ai'e  owing  to  an  oily  acrid  principle. 
(Journ.  cle  Ch.  Med.)  Unlike  other  plants.  Fungi,  instead  of  purifying  the  air  by  rob- 
bijig  it  of  its  carbonic  acid  and  restoring  the  oxygen,  vitiate  it  by  exhalmg  carbonic  acid 
and  absoi'bing  oxygen.  This  has  been  proved  experimentally  by  Dr.  Marcet  of 
Geneva,  and  will  probably  explain  the  cause  of  Fungi  being  so  universally^  destitute 
of  green  colourmg  matter,  which  we  know  results  from  the  decomposition  of  carbonic 
acid.  Certain  Fmigi  in  an  imperfect  state  are  said  by  Caignard-Latour,  Schwann,  and 
others,  to  be  connected  with  the  process  of  fermentation.  The  curious  cu'cumstance  that 
in  certain  bakehouses  all  the  bread  becomes  ropy,  and  though  sometimes  prevented  from 
assuming  this  condition  by  repeated  washing  of  the  walls  and  floor  with  chloride  of 
lime,  the  evil  is  occasionally  so  obstinate  as  to  prove  the  ruin  of  the  establishment,  is 
probably  dependent  on  the  same  cause.  Dutrochet  beheves  that  he  has  witnessed  the 
growth  of  a  Penicillium  from  the  globules  of  milk.  (Caignard-Latour,  L'lnstit.  Feb. 
1837  ;  Meyen  Jahresb.  1838  ;  Dutrochet  Ann.  des  Sc.  Nat.  N.  S.  Zool.  vol.  viii.) 

*v*  Although  the  Fungal  Alliance  is  not  here  formally  broken  up  into  Natitral  Orders,  yet  the 
following  may  be  regarded  as  their  names  and  peculiar  characters  : — 

Spores  generally  quatcrnate  on  distinct  Sporophores,  Hynienium  naked  .  |  ̂'  '^agaricaceI^*'^' 
Spores  generally  quaternate  on  distinct  Sporophores,  Hymenium  inclosed  (  7.  Gasteromycetes,  or in  a  Peridium   \  Lycoperdace^e. 
Spores  single,  often  septate,  on  more  or  less  distinct  Sporophores,  Flocciof  $  8.  Coniomy-cetes,  or the/ruit  obsolete  or  mere  peduncles   (  Uredinace^. 

Spores  naked,  often  septate.    Thallus  floccose   |  ̂'  "^^otryta^j^'. „     .,.       .  .    ■,  •  I.J  J    JT.    V  •        •  flO.  AscoMYCETEs,  or 
Spondm  contained  (generally  eight  together)  %n  asci       ...  I  HELVELLAcsk. 

.  , ,  .    ,        .,       „  .        mr.  77     ̂   (11.  Physomycetes,  or 
Spores  surrounded  hy  a  vesicular  veil,  or  Sporangium.  Thallus foccose  .  <  MucoRACEiE. 

GENERA. 

CoHORS  I.—Sporiferi. 
Ordo  I  — Hyimenomycetes. 

Suborder  I.  Agaricini, Fr. 
Agaricus,  L. 
*  Amanita,  Fr, 
*Lepiota,  Fr. 
*Armillaria,  Fr. 
♦Tricholoma,  Fr* 
*Clytocybe,  Fr. 
*()mphalia,  Fr. 
*Collybia,  Fr. 
♦Mycena,  Fr. 
♦Pleurotus,  Fr. 
*VoIvaria.  Fr. 
♦Pluteus,  JPr. 
♦Entoloma,  Fr. 
♦Clitopilus,  Fr. 
♦Eccilia,  Fr. 
*Leptonia,  Fr. 
*Nolanea,  Fr. ♦Pholiota.  Fr. 
*Hebeloma,  Fr. 
.♦Flammula,  Fr. 
♦Naucoria,  Fr, 
*Galera,  Fr. 
♦Crepidotus,  Fr. 
*Psalliota,  Fr. 
*Hypholoma,  Fr. 

*Psilocybe,  Fr. 
*Psathyra,  Fr. 
♦Panaeolus,  Fr. 
*P5athyrell-a,  Fr. 
iCoprinus,  P. 
Bolbitius,  Fr. 
Cortinarius,  Fr. 
*Phlegmacium,  Fr. 
*Myxacium,  Fr. *Inoloma,  Fr. 
*Dermocybe,  Fr. 
*Telamonia,  Fr. 
*Hygrocybe,  Fr. Paxillus,  Fr. 
Gomphidius,  -Fr. 
Stylobates,  Fr. 
Ilygrophorus,  Fr. Lactarius,  P. 
Russula,  P. 
C  antharellus,  A  da  ns. 
Phlebophora,  Lev. 
Heliomyces,  Levcill. 
Pterophyllus,  Levcill. 
Nyctalis,  Fr. Marasmius,  Fr. 
Lentinus,  Fr. 
\  Panus,  Fr. 

Xerotus,  Fr. 
Trogia,  Fr. 
Schizophyllum,  Fr. Lenzites,  Fr. 
Hymenogramme,  Mont. Berk. 
Junghuhnia,  Corda. 

Suborder  II.  Pohjporei, 
Fr. 

Boletus,  Dill. 
Ceriomyces,  Batt. 
Hypodrys,  Pers. Suillns,  Mich. 

Polyporus,  Mich. Trametes,  Fr. 
D3edalea,  Pers. 
Cyclomyces.  Klotzch. 
IJexagonia,  Fr. Favolus,  P.  B. 
Favolus,  Fr. 
Glseoporus,  Mont. 
Laschia,  Fr. 
Merulius,  Hall. 
Epichysium,  Tode, 
|Porothelium,  Fr. 

Suborder  III.  Hydnei, Fr. 
Fistulina,  Bull. 
Hydnum,  L. Manina,  Scop. 
Hericium,  Fr. 
Sistotrema,  Fr. 
Irpex,  Fr. Radulum,  Fr. 
Phlebia,  Fr. 
Grandinia,  Fr. Odontia,  Fr. 
Kneiffia,  Fr. 
Suborder  IV.  Auricu- 

larini,  Fr. 
Craterellus,  Fr. 
Thelephora,  Ehr. Cladoderris,  P. 
Stereum,  Lk. 

Ilypolyssus,  Bc7-k. Auricularia,  Fr. 
Cora,  Fr. 
Dictyonema,  P. Midotis,  Fr. 
Corticiura,  Fr, 

Guepiuia,  J"')-. 
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Cyphella,  Fr. 
Jlypochnus,  Ehh. 
Suborder  V. 

Sparassis,  Fr. 
Clavati, 

riavaria,  L. C'alocera,  Fr. 
Crinula,  Fr. 
Typhula,  Fr. Pistillaria,  Fr 

Suborder.  VI. Ihd. 
Tremella,  Bill. 
Corvne,  Nees. 

Tri'inch  I  Exidia,  Fr. 
I  Nseniatelia,  Fr. 
Dacryniyces,  Fr. 

I  Leniiilis,  Fr. 
I  IJyuienula.  Fr. 

Ordo  II. — Gasteromycetks. 

Fig.  XXVI. 

Suborder  I.  Podaxinci, 
Mont. 

Montagnea,  Fr. 
Gyrophragmium,  Mont. Polyjilocium.  Berk. Secotium,  Kze. 
Podaxon,  Bcsv. 
Cauloglossum,  Fr. 
Cycloderma,  A7. 
Suborder  If.  Hi/pogcei, 

Berk. Gautieria,  Vitt. 
Splanchnomyces,  Corda. 
Hymenangium,  Kl. 
Octaviana,  Tui. Melanogaster,  Cord. 
Hyperhiza,  Bosc. 
Hydnangium,  Wallr. 
Hysterangium,  Vitt. 
Suborder  III.  Phalloidei 

Fr. Phallus,  L. 
Aseroe,  Labill. 
Calathiscus,  31  out. 
Lysurus,  Fr. Simblum,  Kl. 
Clathrus,  Mich. *Laternea,  Turp. 
*Coleus,  Cav.  Sf  Scch. *Clethria,  Brown. 
Ileodictyon,  I'ul. 
Suborder  IV.  Tricho- 

gastres. 
Batarrea,  P. 
Tulostoma,  P. 
Lycoperdon,  Tourn. YScolecotrichum,  Berk. 

jPhellorinia,  Berk. Broomeia,  Berk. 
Geaster,  P. 
Plecostoma,  Dc.??'. 
Myriostoma,  De.w. 
Piploderma.  Lk. Bovista,  Dill. 

Ordo  III.-  CoNioMYCETES,  Fr. 
Suborder  I.  Sphcerone- wei,  Corda. 
Microthyrium,  Desm. 
C;oniothyrium,  Corda. Sacidiurn,  Nees. 
Leptostrorna,  Fr. Phoraa,  Fr. 
Leptotliyrium,  Kze. 
Actinothyrium,  Kze. 
Apiosporium,  Kze. Microihecium,  Corda. 
C'ryptosporium,  Kze. Spha?ronema,  J'V. 
Aposphasria,  Berk. 

S.  acuta,  Iloffm. 
Acrospermum,  Todc. 
Diplodia,  Fr. 
Hendersonia,  Berk. 
Lichenopsis,  Schwein. 
Pyrenot.richum,  Mont. Verinicularia,  Tode. 
Phlyctidium,  Not. 
Septoria,  Fr. 
Dilophosporium,  De.nn. 
Neottiosporia.  Desm. 
Pestalozzia,  Not. 

Angiopoma,  Lev. Prosthemium,  Kze. 
Asteroma,  D.  C. 
Couturia,  Castg. 
Bryocladium,  Kze. 
Suborder  II.  Melanco- 

niei,  Corda. 
Melanconium,  Lk. 
Stegonosporium,  Corda. Stilbospora.  P. 
Seimatosporium,  Corda. 
Asterosporium,  Kze. 
Cytispora,  Fr. Ceuthospora,  Grev. 
Nemaspora,  P. 
Coryneum.  Kze. 
Selenosporium,  Corda. Bactridium,  Kze. 
Botryospora,  Schwein. 
Myriocephalum,  Not. 
Hyperomyxa,  Corda. 
Suborder  III.  Phragmo trichacH. 
Endotrichum,  Corda. 

Schizoxylon.  Fr. 
Schizothecium,  Corda. Pilidium,  Kze. 
Excipula,  Fr. 
Seiridiuin,  Nees. 
Phragmotrichum,  Kze. Endotrichum,  Corda. 
Schizoxylon,  P. 

Suborder  IV.  Torulacei. 
Cord. Torula,  P. 

Conoplea,  P. 
Cerator^pora,  Schtvein. 
Clasterispora,  Schwein. 
Speira,  Corda. 
Dictyosporium,  Corda. 
Gyrocerus,  Corda. Helicomyces,  Corda. 
Bispora,  Corda. 
Septonema,  Corda. Triramatostroma,  Corda. 
Alternaria,  Corda. 
Uicoccum,  Corda. 
Sporidesmium,  Lk. 

■  Ilippoperdon,  Mont. 
Mycenastrum,  Di-sv. 
j  Scleroderma,  P. !  Polysaccum,  Desp. 
Polyaiigium,  Lk. Ciliciocarpus,  Corda. 
Arachnion,  Schwein. 
Polygaster,  Fr. Mitremyces,  Nees. 
Cenococcum,  Fr. 
Pilacre,  Fr. 
Subord.,V.  Myxogastres. 
Lycogala,  Mich. Keticularia,  Bnll. 
TF.thalium,  Lk. 
Ptychogaster,  Corda. 
Spumaria,  P. Biderma,  P. 
Polyschismium,  Corda. Uidymium,  P. 
Tripotrichia,  Cord((. Trichamphora,  JioigJi. 
Physarum,  P. 
Angioridium,  Grev. Trichoscytale,  Corda. 
Craterium,  Trent. 
Stegobolus,  Mont. 
Stegasma,  Corda. Diachea,  Fr. 
Stemonitis,  Gled. 
Dictydium,  Schrad. C'ribraria,  Schrad. 
Arcvria,  Hill. 

Trichia,'  Hall. Pericha^na,  Fr. 
Licea,  Schrad. Cirrholus,  Mart. 
Suborder  VT.  Nidula- riacci. 
Nidularia,  P. 
Cyathus,  Hall. Crucilnilum, 
Sphserobolus,  Tode. Thelebolus.  Tode. 
Atractobolus,  Tode. 

Coniothecium,  Corda. 
Hymenopodium,  Corda. Echinobotrys,  Corda. 
SpilocEea,  Fr. 
Suborder  V.  Pucciniai. 
Xenodochus,  Schlccht. 
Aregma,  Fr. Triphragmium,  Lk. Puccinia,  P. 
Gymnosporang'.um,  Lk. Podisoma,  Lk. 

Suborder  VI.  CiTomacei, 
Corda. 

Uredo,  P. 
Pileolaria,  Castg. 
Ustilago,  Lk. 
Sporisorium,  Ehl), Testiculavia,  Kl. 
Tuburcinia,  Fr. 
Cronartium,  Fr. 
Roestelia,  R('b. Graphiola,  Poit. .■Ecidium,  Gmel. 

Fig  XXVI.— 1.  Pojyplocium  inquinan.s,  divided  vertically,  natural  size  ;  2.  flocci  and  spores ?>  and  4,  the  same  more  highly  m^s^^Md.— Berkeley. 
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Ordo  I  v.— Hyphomycktes. 
Suborder  I.  Isariacei 

Corda. 
Isaria,  Hill. 
Podosporiura,  Schwein. 
Ceratocladium,  Corda. 
Anthina,  Fr. 
Pterula,  Fr. 
Scorias,  Fr. 
Dacrina,  F'r. Ceratium,  A.  ̂ .  S. 
ByssocauloD,  Mont. 
Suborder  II.  Stilbacei. 

Graphium,  Corda. 
Stilbum,  Tode. 
Corallodendron,  Jungh. 
Ceratopodium,  Corda. 
Hyalopus,  Corda. 
Do4'atomyces,  Corda. Periconia,  Tode. 
Phycomyces,  Kze, 
Tubercularia,  Tode. 
Periola,  Fr. 
Ciliciopodium,  Corda. 
Chcetostroma,  Corda. 
Volutella,  Tode. 
Blennoria,  Moug. 
Fusarium,  LK. 
lUosporium,  Mart. 
Epicoccum,  Lk. 
Sphaerospora,  Schwein. 

Suborder  I.  Elvellacei, 
Ft. 

Morchella,  Dill. 
Helvelia,  L. 
Verpa,  Sw. 
Geoglossum,  P. 
Mitrula,  Fr. 
Spathulea,  Fr. 
Leotia,  Hill. 
Rhizina,  Fr. 
Peziza,  Dill. 
Desmazierella,  Lib. 
Solenia,  P. 
Ascobolus,  Pers. 
Agyrium,  Fr. 
Stictis,  P. 
Cryptodiscus,  Corda. 
Melittiosporium,  Corda. 
Cryptomyces,  Grev. 
Propolis,  Corda. 
Bulgaria,  Fr. 
Cyttaria,  Berk, 
Vibrissea,  Fr. 
Sarea,  Fr. 
Ditiola,  Fr. 

Suborder  IV.  Muce- dines,  Fr. 
Aspergillus,  Mich. 
Botrytis,  Mich. 
Chsetopsis,  Grev. 
Streptothrix,  Corda. 
Campsotrichum,  Ehb. Menispora,  P. 
Sporophleum,  Necs. Polyactis,  Lk. 
Cladobotryum,  Nees. 
Gonatobotrys,  Corda. 
Botryosporium,  Corda. Clonostachys,  Corda. 
Sceptromyces,  Corda. Verticillium,  Nees. 
Pteronospora,  Corda. 
Actinocladium,  Ehb. 
Gliocladium,  Corda. 
Acmosporium,  Corda. 
Corethropis,  Corda. 
Cephalotheciura,  Corda. 
Haplotrichum,  Lk. 
Cephalosporum,  Corda. 
Brachycladium,  Corda, 
Arthrobotrys,  Corda. 
Penicillium,  Lk. 
Coremium,  Corda. 
Rhodocephalus,  Corda. 
Briarea,  Corda. 
Stysanus,  Corda. 

CoHORs  11.— Sporidii/eri. 
Ordo  V. — AscoMYCETES,  Berk. 

Suborder  III.  Demati* Fr. 
Stachybotrys,  Corda. 
Cephalotrichuin,  Fr. 
Rhopalomyces,  Corda. 
Sporocybe,  Fr. OEdemium,  Fr. 
Myxotrichura,  Kze. 
Gonatotrichum,  Nees. 
Ilelininthosporium,  Lk 
Exosporium,  Lk. Blastotrichum,  Corda. 
Leptotrichum,  Corda. 
Mystrosporium,  Corda 
Stenipbylium,  Walir 
Septosporium,  Corda. 
Trichaegum,  Corda. 
Amphitrichum,  Corda. 
Triposporium,  Corda. 
Helicoma,  Corda. 
Helicosporium,  Corda. 
Cladotrichum,  Corda. 
Deiuatium,  P. 
Polythrincium,  Kze. 
Cladosporium,  Lk. 
Helicotrichum,  Nees. 
Macrosporium,  Fr. 
Ai-thrinium,  Kze. 
Goniosporium,  Lk. 
Sporophleum,  Nees. 
Camptoum,  Lk. 

Suborder  II.  Tuberacei, 
Fr. Tuber,  Mich. 

Choiromyces,  Vitt. 
Pachyphteus,  Tul. Choir,  Melanoxanthus, Tul. 

Hydnobolites,  Tul. Balsamia,  Vitt. 
Picoa,  Vitt. 
Genea,  Vitt. 
Sphaerosoma,  Klotzsch. 
Endogone,  Lk. 
Elaphomyces,  Nees, 
Mylitta,  Fr, 
Suborder  III.  Phacidi- 

acei,  Fr. 
Stegia,  Fr, 
Patellar ia,  Fr, 
Tympanis,  Tod. Dermea,  Fr. 
Cenangium,  Fr. 
Cordierites,  Mont. 
*Sclerodermis,  Fr, 

*Triblidium,  Fr. ♦Clithris,  Fr. 
*Heterosphaeria,  Grev. 
Glonium,  Muhl. 
Lophium,-  Fr. Actidium,  Fr. 
Cliostomum,  Fr. 
Rhytisma,  Fr. Phacidium,  Fr. 
Hysterium,  Fr, 
Sporomega,  Fr. Ailographum,  Lib, 
Hyster  ographium ,  Corda . Labrella,  Fr. 

Suborder  IV.  Sphceria- 
cei,  Fr. 

Hypocrea,  Fr. Acrosphaeria,  Corda. Thamnomyces,  Ehb. 
Hypoxylon,  Bull. Sphseria,  L. 
Stigmea,  Fr. 
Saccothecium,  Mont. 

Fig.  XXVII. 

Ordo  VI. — Phvsomycetes,  Berk. 
Suborder  I.  Antennariei, 

Corda. 
Antennaria,  Lk, 
Pleuropyxis,  Corda, 
Pisorayxa,  Corda. 
Suborder  II.  Mucorini, 

Fr.* 

Phycomyces,  Ag. 
Ascophora,  Tode. Pilobolus,  Tode. 
Pycnopodium,  Corda. Chordostylum,  Tode. 
Hydrophora,  Tode. Mucor,  Mich. 
Chionyphe,  Thien. 
Sporodinia,  Lk. 

Monilia,  Hill. 
Dactylium,  Nees. 
Dendryphium,  Corda. Rhinotrichum,  Corda 
Sporodum,  Corda. Gonatorhodius,  Corda 
Spoi-otrichum,  Lk. Acremonium,  Lk. Oidium,  Lk, 
Lanosa,  Fr. 
Fusidium,  Lk. 
Suborder  V.  Sepedonki, 

Fr. Asterophora,  Ditm. 
Sepedonium,  Lk. 
Zygodesmus ,  Corda. Monotospora,  Corda. 
Amphiblistrura,  Corda. CoUariura,  Lk. 
Fusisporium,  Lk. 
Epochnium,  Lk. Scolicotrichum,  Lk. 
Mysothecimn,  Ditm. Psilonia,  Fr. 
Gyrothrix,  Corda., Tricholeconium,  Corda, 
Aleurisma,  Lk. 
Dendrina,  Fr, 

Splanchnonema,  Corda, 
Melanospora,  Corda. 
Haplosporium,  Mont. Pemphidium,  Mont. 
Micropeltis,  Mont. 
Discosia,  Lib. 
Cheilaria,  Lib. 
Dothidea,  Fr. 
Corynelia,  Fr. 
Suborder  V.  Perispori. 

acei,  Fr. Lasiobotrys,  Kze. 
Erysiphe,  Hediv.  Fil, Perisporium,  Fr. Chastomium,  Kze. 
Meliola,  Fr. 
Suborder  VI.  Onygenei, Berk. 
Spadonia,  Fr. 
Onygena,  P. 

Calyssosporium,  Corda, 
Hemiscyphe,  Corda. Crateromyces,  Corda. 
Rhizopus,  Ehb. 
Acrostalagmus,  Corda, 
Thelactis,  Mart. 
Helicostylum,  Corda. 
Endodromia,  Berk. 
Diamphora,  Mart. 
Didymocrater,  Mart. 
Syzigites,  Ehb. Melidium,  Eschw. 
Eurotium,  Lk. 
Myriococcum,  Fr, 
Caulogaster,  Corda. 
iEgerita,  P, 
Dichosporium,  Nees. 

*  The  mode  of  fructitication  is  exactly  intermediate  between  that  of  Agaricus  and  Spli8eria.  The 
reproductive  bodies  appear  to  spring  from  some  definite  point,  and  the  same  point  produces  a  succes- 

Fig.  XXVII.  Pisomyxa  racodioides,  Corda.— \.  Natural  size;  2,  the  fungus  greatly  magnified; 
3,  a  spore-case  bursting  and  discharging  its  spores— a/Ker  Corda. 
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Genera  not  sujicientlp 

knowi-, Papularia,  Fr. 
Phyllsedium,  J*"?*. Hypodermium,  Lk. Schizoderma,  Kze. 
Protomyces,  Vnger 
Gymnosporium,  Corda. 
Leucosporium,  Corda. 
Chromosporium,  Corda, 
Conisporium,  Lk. 
Coccularia,  Corda. 
Entomyclium,  Wallr. 
Myxosporiuia,  Corda. Fusoma,  Corda. 
Apotemnoum,  Corda. Ramularia,  Vnger. 
Athelia,  P. 
Acrothamnium,  IJees. 
Alytosporium,  Lk. 
Capillaria,  P. Circinotrichum,  Nees. 
Plecotricum,  Corda. 
Miainomyces,  Corda. 
Chrysosporium,  Corda. Chromelosporium,  Corda 
Myxonema,  Corda. Melanotrichum,  Corda. 
Memnonium,  Corda. 
Merosporium,  Corda. 

Coccotrichum,  Corda. 
Didymaria,  Corda. Scolicotrichum,  Kze. 
Myxocladium,  Corda. Soredosporium,  Corda. 
Azozma,  Corda. 
Mydonotrichum,  Corda. 
Macroon,  Corda. 
CoccGsporium,  Corda. 
Diplosporium,  Lk. 
Mydonosporium,  Corda. Gliotrichum,  Eschw. 
Balanium,  Wallr. 
Gongylocladium,  Wallr. 
Ospriosporium,  Corda. Trichostroma,  Corda. 
Medusula,  Corda. 
Spondylocladium,  3Iart. 
Acrophyton,  Eschw. Clisosporium,  Fr. 
Tipularia,  Chev. 
Asterothecium,  Wallr. 
Amphisporium,  Z&. 
Hyphelia,  Fr. Trichoderma,  P. 
Ostracoderma,  Fr. 
Ostracococcum,  Wallr. 
Myrosporium,  Corda. 
Cylichnium,  Wallr. 
Goupilia,  Herat. 

Diploderma,  Lk. Anixia,  Fr. 
Ceratophora,  Humb. 
Ilyduocaryon,  Wallr. 
Ascospora,  Fr. Hercospora,  Fr, 
Coccobolus,  Fr. 
Ostropa,  Fr, 
HypospUa,  Fr. Gibbera,  Fr. Valsa,  Fr. 
Podostromium,  Kze. 
Collacystis,  Kze. 
Pyrenium,  Tode. Acinula,  Fr. 
Sclerococcum,  Fr. 
Sarea,  Fr. 
Phymatostroma,  Corda. Melanostroma,  Corda. 
Gliostroma,  Corda. 
Dermosporium,  Lk. 
Chroostroma,  Cordn. 
Grocysporium,  Corda. 
Myxacium,  Wallr. 
Myxomphalon,  Wallr. Himeola,  Fr. 
Amphicorda,  Fr. 
Epichysium,  Tode. 
Gyrolophium,  Kze. 
Sporendonema,  Desm. 

Caelosporium,  Lk. 
Dryopliihim,  Schwein. Malacharia,  Fee. 

Spurious  Genera, Rbizomorpha,  Ach. 
Byssus,  L. Mycoderma,  P. 
Mycomater,  Fr. 
Tophora,  Fr, Herpotrichum,  Fr. Fibrillaria,  P. Himantia,  P. 
Capillaria. Ozonium,  Lk. 
Chaetosporium,  Corda Erineum,  P. 
Septotrichum,  Corda. 
Pbysoderma,  Wallr, 
Cephaleuros,  Kze. 
Sphinctrina,  Fr. Sclerotium,  P. 
Rhizoctonia,  Fr. 
Sperrncedia,  Fr. 
Pachyma,  Fr. 
Nosophlaea,  Fr, Peribotryou,  Fr. 
Ectostroma,  Fr. 
Institale,  F7: 

&LC.  &c.  &c. 

Numbers.— Gen.  598.  Sp.  4000  ?  M.  J.  B. 

tion  of  spores.  At  least  this  is  the  case,  according  to  Corda,  in  some  genera.  Should  this  scruclmre  fje 
found  to  prevail  generally,  it  would  become  a  question  whether  they  should  not  be  associated  with  the 
sporiferous  fungi,  the  vesicle  being  regarded  simply  as  a  veil.  I  am  myself  inclined  to  this  view,  but  at 
present  think  it  savours  too  much  of  theory  to  venture  to  propose  it. 

Fig.  XXVIII.  Acrostalagmus  cinnabarinus.— 1.  A  patch,  the  natural  size  ;  2.  plants  very  highly 
magnified  ;  3  a  portion  of  the  fructification  still  more  magnified  ;  4,  5.  spores  contained  in  gelatinous 
heads  ;  6.  a  point  of  a  branch  with  two  spores  remaining  upon  it. 

I  am  indebted  to  my  valuable  friend,  the  Rev.  M.  J.  Berkeley,  for  the  following  1 
additional  remarks : —                                                      .  ' 

Attention  has  of  late  been  frequently  called  to  parasitic  fungi,  because  of  their  real  j 
or  supposed  connection  with  the  diseases  which  have  proved  so  disastrous  to  potatoes  i 
and  grapes.    It  is  at  least  clear  that  these  diseases  are  constantly  attended  by  specific  j 
fungi,  which  are  highly  destructive,  but  it  is  very  probable  that  the  exciting  cause  has  1 
been  the  introduction  of  foreign  manures  into  general  use,  which  have  injured  the 
constitution  of  the  subjects,  and  rendered  them  liable  to  any  external  attack.    As  in  | 
the  history  of  all  diseases,  and  especially  as  regards  infection  and  contagion,  a  1 
thousand  anomalies  occur  on  every  side,  but  the  notion  above  stated  is  the  only  one 
which  meets  the  generality  of  undoubted  facts,  and  which  does  not  clash  with  what 
is  clearly  ascertained  respecting  the  agency  of  fungi  in  these  cases,  for  like  Puccinia 
graminis,  both  Botrytis  infestans  and  Oidium  Tuckeri  are  developed  amongst  living,  ' 
though  possibly  unhealthy  tissues  which  are  either  immediately  destroyed  or  | 
materially  affected  by  their  presence.    No  cure  has  been  discovered  for  the  potato  j 
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murrain,  but  the  use  of  a  solution  of  sulphur  and  lime  is  constantly  effectual  in 
the  grape  mildew,  and  is  equally  applicable  to  all  diseases  which  proceed  from  a 
similar  parasite,  as  peach  and  rose  mildew,  hop  mildew,  &c. — Hort.  Trans.^  Qmd. 
Chron.  passim,  &c. 

Mr.  Graham  attributes  the  rapid  destruction  caused  by  fungi  amongst  living 
tissues,  not  to  the  mere  exhaustion  consequent  on  their  nutrition,  but  to  the  agency 
of  dead  mycelium  acting  as  a  putrefactive  ferment. — Journ.  of  Roy.  Agric.  Soc. 

The  effects  of  fungi  on  animal  structures  have  lately  been  more  perfectly  studied, 
and  a  host  of  facts  are  now  on  record,  which  shew  that  many  diseases,  especially 
those  which  are  cutaneous,  are  attended  with  the  growth  of  fungi.  The  case  of  Mus- 
cardine  has  long  been  known,  but  that  of  Porrigo  lupinosa  and  others  are  no  less 
certain.  Full  information  on  this  point  will  be  found  in  Robin's  Vegetaux  qui  crois- sent  sur  V Homme  ct  les  Animmix,  A  great  deal  has  been  written  respecting  the 
supposed  occurrence  of  fungi  in  the  evacuations  of  patients  suffering  from  cholera. 
Much  arose  from  incorrect  observations,  and  there  is  no  reason  to  believe  that  there 
is  any  foundation  for  the  notion  that  the  disease  and  the  vegetable  were  at  all 
connected.  It  is,  however,  singular  that  very  complicated  bodies  did  constantly 
accompany  the  disease  in  the  West  of  England,  and  that  no  one  has  yet  been  able  to 
refer  them  to  their  proper  origin.  They  were  once  supposed  to  be  identical  with 
Bunt,  but  their  size  and  structui-e  are  quite  at  variance  with  this  notion. — See  Lond. 
Med.  Gaz.  Sep.  28,  1849,  "Budd  on  Malignant  Cholera."  "Griffith  and  Berkeley  on 
Cholera  Bodies,"  in  Lond,  Med.  Gaz.  1849.    Report  of  Coll.  Phys.  on  Cholera  Bodies. 

It  has  been  long  known  that  poisonous  fungi  are  more  dangerous  in  proportion  to 
their  age,  and  it  has  been  supposed  that  this  circumstance  was  due  to  the  increased 
number  of  spores.  A  case  has  just  been  reported  to  us  in  which  serious  though 
temporary  inconvenience  was  experienced  from  tasting  a  small  quantity  of  the 
spores  of  Lactarius  necator. 

New  light  has  been  thrown  by  Monsieur  Tulasne  on  the  nature  of  ergot.  It  appears, 
not  only  from  his  researches,  but  from  other  facts  which  were  observed  about  the 
same  time,  that  ergot  is  really  a  myceloid  state  of  certain  fungi  allied  to  the  well- 
known  Insect  Fungus  of  New  Zealand. — TuL  in  Comptes  Rendus,  1851.  It  is  curious, 
that  notwithstanding  the  strong  specific  action  which  ergot  exercises  on  the  uterus, 
and  the  frightful  disease  which  it  causes,  when  existing  in  any  considerable  quantity, 
in  bread-corn,  that  it  is  devoured  raw  with  impunity  by  children  in  some  parts  of  the 
continent,  who  know  it  under  the  name  of  St,  John's  Bread.  If  what  is  stated  above 
respecting  the  true  nature  of  ergot  be  correct,  the  Oidium  abortifaciens  must  be  a 
second  form  of  fruit,  in  accordance  with  many  facts  observed  lately  in  fungi.  Fries 
long  ago  announced  the  fact,  that  several  genera  supposed  to  be  distinct  are  in  fact 
merely  different  forms  of  fructification,  as  Cytispora  of  Sphceria,  Dacrymyces  Urticm 
of  Peziza  Fusarioides,  &c.  These  views  were,  however,  considered  problematical  till 
the  matter  was  taken  up  by  Tulasne,  who  has  collected  many  facts  connected  with  the 
subject,  while  Messrs.  Berkeley  and  Broome  have  in  more  than  one  instance  detected 
two  supposed  genera  growing  from  a  common  stroma.  Sphceria  inquinans,  for  instance, 
was  discovered  bearing  asci  internally,  and  naked  spores  (Stilbospora)  on  the  outside 
of  the  same  perithecium.  In  Tympanis  also,  in  the  same  cup,  perfect  asci  were  found 
by  the  side  of  naked  didymous  spores.  The  mycelium  of  Sphceria  Desmazierii  was 
observed  to  have  distinct  spores  towards  the  tips  of  the  filaments,  constituting  it  a 
true  mould.  It  is  very  probable  that  the  genera  of  fungi  will  be  greatly  reduced  by 
the  continuance  of  such  observations,  and  that  double  fructification  will  be  found  as 
general  amongst  fungi  as  it  has  been  found  to  be  the  case  by  Tulasne  amongst  lichens. 
— See  Tul.  in  Comptes  Rendus,  1851.    BerJc.  and  Br.,  in  Hook.  Lond.  Journ.,  1851. 

Fungi  have  the  power  of  penetrating  very  deeply  into  compact  cellular  and  vascular 
structures  by  means  of  their  mycelium.  In  hard  wood  which  has  been  long  exposed, 
mycelium  is  found  not  only  running  between  and  over  the  various  tissues,  but  within 
their  cavity.  It  has  been  stated  that  strong  scents,  such  as  that  of  Russia  leather, 
are  unfavourable  to  the  growth  of  fungi.  It  is,  however,  certain  that  in  damp  rooms 
books  bound  in  strong-scented  leather  are  as  subject  to  be  attacked  as  others. 

Since  the  publication  of  the  first  edition  of  this  work,  the  Messrs.  Tulasne  have 
extended  their  observations  to  various  genera  of  fungi,  but  nowhere  with  greater 
success  than  amongst  those  which  grow  beneath  the  surface  of  the  earth.  The  growth 
of  the  asci  and  sporophores  from  the  cellular  tissue,  and  the  various  forms  which  it 
assumes,  are  figured  with  such  precision  as  to  leave  nothing  for  future  observation. 
All  attempts  at  artificial  cultivation  at  a  distance  from  the  trufile  layers  have  uniformly 
failed,  and  their  elaborate  work,  which  enters  into  every  detail  of  history  as  well  as 
structure,  gives  no  prospect  of  success. — Champignons  Hypogees,  1851. 

The  present  warm  summer  has  produced  in  France  a  repetition  of  the  curious 
E  2 
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phenomenon  of  the  appearance  of  blood-coloured  spots  on  various  articles  of  food. 
Dr.  Montague,  when  at  Rouen  in  July,  had  many  opportunities  of  examining  food  of 
various  kinds,  both  animal  and  vegetable,  which  was  so  spotted  in  a  few  hours.  He 
found  the  red  substance  to  be  precisely  the  same  with  that  reported  on  by  Ehrenberg 
at  Berlin,  and  he  was  able  to  propagate  it  at  pleasure  on  rice  paste.  He  refers  the 
production  to  the  genus  Palmella,  but  the  whole  history  is  against  its  being  an  Alga. 
It  is  more  probable  that  it  is  a  fungus  of  the  lowest  order,  similar  to  the  white 
opaline  specks  which  so  often  occur  on  meat  and  other  substances  in  an  incipient  state 
of  decay. — Montagne  in  Comptes  Rendus,  1852. 

Dr.  Hassall  announced  in  the  Lancet,  two  years  since,  the  discovery  of  the  full 
development  of  the  yeast  fungus ;  but  as  his  fungus  merely  appeared  on  a  solution  of 
malt,  it  was  as  uncertain  as  before  what  was  the  true  nature  of  the  yeast  plant.  Mr. 
Berkeley  and  Mr.  G.  H.  Hoffman  succeeded  in  tracing  its  development  from  the 
globules  of  yeast  to  a  perfect  state,  exactly  according  with  the  plant  of  Dr.  Hassall, 
but  their  observations  have  not  yet  been  published.  By  similar  observations  of  thin 
slices  of  a  sclerotium  inclosed  in  a  microscopic  cell,  they  were  enabled  to  trace  the 
development  of  its  cellular  tissue  into  a  mucor,  thus  confirming  the  notion  that 
Sclerotia  are  really  nothing  more  than  a  compact  mycelium. — Hort.  Trans.,  1848. 

Few  subjects  are  more  obscure  than  that  of  the  production  of  parasitic  fungi.  It 
is  almost  certain  that  the  reproductive  bodies  circulate  with  the  sap  into  the  most 
intimate  cavities,  and  in  a  form  so  minute  as  not  to  be  recognised  by  the  most 
searching  microscope.  A  curious  case  is  noticed  by  Mr.  Berkeley  in  the  Gardener's Chronicle  for  Sep.  20,  1851,  of  a  new  fungus  produced  on  Nocera  onions  from  seed, 
received  from  the  Horticultural  Society.  This  fact  by  itself  is  of  little  importance, 
had  not  the  same  thing  occurred  in  a  different  part  of  the  country  with  seed  received 
from  the  same  quarter.  The  Rev.  M.  A.  Curtis  has  lately  sent  the  same  thing  on  a 
very  white  skinned  onion  from  Pennsylvania.  Something  similar  was  observed  with 
plants  of  Pyracantha  raised  from  Russian  seeds  in  the  garden  of  the  Horticultural 
Society  at  Chiswick. 

Perfect  moulds  belonging  to  more  than  one  genus,  and  amongst  them  Penicillium, 
have  been  found  inclosed  in  amber. — BerTc.  in  Ann.  of  Nat.  Hist.,  Dec.  1848. 

Paxillus. 

*Hiatula,  Fr.  next  Lepiota. 

SSce^^."''-  jne.tPsa,.lota. Rhymovis,  P. 
Ruthea,  Opatowski. 

Arrhenia,  Fr.  next  Nyctalis. 

*StuleL"%f  ■  !  subgenera  of  Marasmius. *Eupolyporus,  Fr. 
*Fomes,  Fr.  >  subgenera  of  Polyponis. *Polysticta,  Fr.  J 
Theleporus,  Fr.  next  Merulius. 
Arrhytidia,  Berk,  near  Merulius. 
Richnophora,  P.  =  Phlebia. 
Mucronia,  Fr.  next  Odontia. 
Lachnocladium,  Z^v. )       ,  i,„^„ 

Eriodadus,  L^v.       j  "^^^^  Thelephora. Cymatoderma,  Jungh.  next  Cladoderris. 
♦Malacliodermum,  Fr.  subgenus  of  Stereura. 

^iSe^SSef  Sv.    I  "e^t  Stereum. Perona,  Fr.  =  Hypolyssus. 
*Eucora,  Fr.  )     ̂   «^ 
*Cilicia,  Fr.  \  subgenera  of  Cora. Midotis,  according   to    Fries  ascigerous,  to be  removed  to  Dermea. 
*Coniophora,  Pers.  subgenus  of  Corticium. Acurtis,  Fr.  next  Sparassis. 
Cnazonaria,  Corda  =  Typhula. 
Septocolla,  Bonorden  =  Tremella. 
Dendrodochium,  Bon.  near  Tremella. 
Collyria,  Fr.  )  ,   .  ^ 
Hirneola,  Fr.  \  ^^^""^^  ̂ xidia. Femsjonia,  Fr.  next  Exidia. 
Phyllopta,  Fr.  next  Nsematelia. 
Cylindrocolla,  Bon.  =  Dacrymyces. 
Hormomyces,  Bon.  near  Dacrymyces. 
Epidochium,  Fr.  ^ 
Catinula,  Lev.  Vnext  Hymenula. 
Sarcopodium,  Ehh.  ) 
Jihizopogon,  Tul.  dec.  =  Splanchnomyces,  Cda. 

next  Phallus. 

before  Bovista. 

Satyrinus,  Bosc. Mutinus,  Fries. 
Corynitis,  Berk. 
Aserophallns,  Mont. 
Dictyophallus,  Perrottet. 
Dictyophora,  Desvaux, 
Hymenophallus,  Nees. 
Staurophallus,  Mont. 
Dendromyces,  Liboschutz  =  Batarrea. 
ScMzostoma,  Ehb.  =  Tulostoma. 
Scoleciocarpus,  Berk.  =  Arachnion. 
Langermannia,  Rostk.  =  Lycoperdon. 
Favillea,  Fr.  next  Phellorinia. 
Xylopodium,  3Iont.  near  Phellorinia. 

Trichaster,  Czernai,  next  Geaster. Lanopila,  Fr. Calvatia,  Fr. 
Sackea,  Rostk.  =  Bovista. Pompholyx,  Cda.        )  _  Opip-ndprma 

Phlyctospora,  Cda.    \  "  Scleroderma. 
Sclerangium,  Lev.  near  Scleroderma, 
Sterrebeckia,  Lk.  before  Polygaster. 

Husseia,  Berk,  next  Mitremyces. 
Xyloidium,  Czern.  before  Reticularia. 
Diptherium,  Ehr.  =  Reticularia. Lindbladia,  Fr.  next  ̂ thalium. 
Leocarpus,  Lk. Badhamia,  Berk. 
Claustria,  Fr. 
Carcerina,  Fr. 
Comatricha,  Prenss.  =  Physarum. Trichamphora,  Jungh.    )       .  Craterium 

Tilmadoche,  i^V.  ^  next  Cratenum. Stegobolus,  3Iont.  should  be  placed  amongst 
Lichenales,  near  Pannelia. Stylonites,  Fr. 

Enerthenema,  Bov>man. 
Nassula,  Fr.  next  Cribraria. 
Hyporhamna,  Cda.  =  Trichia. Lachnobolus,  Fr.  next  Trichia. 

next  Diderma. 

next  Stemonitis. 
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-next  Licea. 

next  Sphseronema. 

=  Acrospermum. 

}  near  Septoria. 

Phelonitis,  Chev. 
Lignyota,  Fr. 
Halterophora,  End.  } 
Dacryobolus,  Fr.  next  Thelebolus. 
Zythia,  Fr. 
Clisosporinm,  Fr. 
Pleococcum,  Desm. Mont. 
Scleroglossum,  P. 
Xyloglossum,  P. 
Sphffiropsis,  Lev.  next  Diplodia. 
Fodosporium,  Bon.  =  Sphajropsis. 
Plilyctaena,  Desm.  "\ Ascospora,  Lev.  I 
Aschersonia,  3Iont.         [-near  Spliseropsis. Piggotia,  Berk.  &  Br. 
Cystotricha,  Berk.  &  Br.  ) 
Discosia,  Lib.  =  Plilyctidium. 
Parraularia,  Lev.  next  Phlyctidium. 
Aschochyta,  Libert. 
Cheilaria,  Libert. 
Phyllosticta,  P. 
Robergea,  Desm. 
Eriospora,  Berk.  &  Br. 
Cesatia,  Rabenhorst.  I 
Stigraella,  Lev. 
Myxormia,  Berk.  &  Br.  \ 
Myropyxis,  Cesati,  near  Myxormia. 
Crocicreas,  Fr.  "> Clinterium,  Fr.        ̂ -before  Dilophosporium. 
Dothiora,  Fr.  ) 
Eobillardia,  Cast.  =  Pestalozzia. 

"iS^^i^.  }beforePesta.oz.ia. Ypsilonia,  Lev.  next  Asteroma. 
Papularia,  Fr.  next  Melanconium. 
Rhahdosporium,  Chev.  =  Stilbospora. 
Bostryr.hia,  Fr.  =  Cytispora. 
Psecadia,  Fr.  next  Cytispora. 
Melasmia,  Lev.  "j 
^SoSif  nearCytispo^. Mastomyces,  Mont.  ) 
Discella,  Berk.  &  Br.  next  Nemaspora. 
Piptostomum,  Lev.  \ 
Weinmannodora,  Fr. 
Lamyella,  i^r.  [-next  Discella. Rabenhorstia,  Fr.  1 
Kretschmaria,  Fr.  ) 
Cylindrosporium,  Grev.  near  Nemaspora. 

S*;t»;  M^r-    }=  Cylindrosporiun,. 
r^ZTu^:  Selenosporium. 
Placentaria,  Huersvjald,  near  Coryneum. 
Damnosporiura,  Cda.  =  Bactridiiim. 
Cheirospora,  Fr.  =  Mynocephalum. 
Sporonema,  Desm.  near  Pilidium. 
Gongromeriza,  Preuss.  near  Seiridium. 
Tasniola,  Bonorden,  near  Torula. 
Sporoschisma,  Berk.  &  Br.  )  at. 
Polydesmus,  Mont.  }^^^^  Septonema. Tetraploa,  Berk.  &  Br.  near  Sporidesmium. 
Solenodonta,  Cast,  next  Puccinia. 
Acalyptospora,  Desm.  near  Puccinia. 
Uromyces,  Lev.  before  Uredo. 
Epitea,  Fr.  }      ̂   tt  j 
Lecythea,J.^T.         j  next  Uredo. Podocystis,  Lev.  1 
Coleosporiura,  Lev.   Uiext  Epitea. 
Cystopus,  Lev.  ) 
Ravenelia,  Berk.  &  Curt,  near  Pileolaria. 
Periccelium,  Bonorden  —  Ustilago  pro  parte. 
Microbotryon,  Lev.  \ 

?hSfS,.,,..  -xtUsmago. Tilletia,  Tul.  J 

^STdfa^""
"- Parasiticola,  Mart.  =  Tuburcinia. 

Peridermium,  Lk.  before  Cronartium. 
Protomyces,  tfng.  next  ̂ Ecidiura. 
Schinzia,  Nag.  next  Protomyces. 
Tilachlidium,  Preuss.  near  Isaria. 
Antrorayces,  Freserdus.  \  „„„„  .„ 
Stilbodendrum,  Boa.       ]  "'^^^  Stilbuni. 

next  Splijerosporium. 

>  next  Myriophysa. 

Atractium,  Ijk.  next  Stilbura. 
Microcera,  Desm.  next  Atractium. 
./Edocephalum,  Preuss.  Periconla. 
Pdctilia,  Fr.  next  Tubercularia. 

Streets;;,''"-  Tubevculana. Rhopalidium,  Fr.  next  Blennoria. 

pKS;  «  }  before  mosporium. Xylochajras,  Fr.  before  Epicoccum. 
Coccospora,   Wallr.    before  Sphserosporium, Schwein. 
Achitonium,  Kze. 
Myriophysa,  Fr. Schizoderma,  Kze. 
Strumella,  Fr. 
Phyllcedia,  Fr. 
Nodulisporium,  Preuss.  =  Stachyobotrys. 
Calcarisporium,  Preuss.  near  Stachyobotrys. 
Cordana,  Preuss.  near  Rhopalomyces. 
Actinospira,  Cda.  =  Myxotrichum. 
Ophiotrichum,  Kze.  next  Myxotrichum. 
Bolacotricha,  Berk.  &  Br.  near  Myxotrichum. 
Placentaria,  Rabenhorst  =  Periola. 
Epiclinium,  Fr.  next  Exosporium. 
Cometella,  Schwein,  before  Stemphylium. 
Passalora,  Fr.  before  Helicosporium, 
Fusicladium,  Bonorden.   )     ̂ .  ,  .  

Didymotrichum,  Bon.       \  =  Cladosporium. Zygosporium,  Mojit.  near  Cladosporium. 
Helicocoryne,  Cda.  near  Podosporium. 
Drepanispora,  Berk.  &  Curt. 
Prismaria,  Preuss.  =  Camptoum. 
Stigmatella,  Berk,  near  Aspergillus. Trichosporum,  Fr.  ^ Ramularia,  Ung. 
Peronospora,  Cda. 
Bremia,  Regel. 
Monosporium,  Bon. 
Synsporium,  Preuss. 
Cephalocladia,  Cda. 
Haplaria,  Lk. Acladium,  Lk. 
Chloridium,  Lk. 
Polyactis,  Lk. 
Spicularia,  P. 
Botryocladium,  Preuss. 
Scutisporium,  Preuss. 
Mucrosporium,  Preuss. 
Cylindrotrichum,  Bon. 
Cylindrocephalum,  Bon. 
Phymatotrichum,  Bon.  =  Botryosporium,  Cda. 
Cucumisporium,  Preuss.  near  Gonatobotrys. 
Sporotheca,  Cda.  next  Botryosporium. 
Botryocha^te,  Cda.  near  Botryosporium. Verticillicladium,  Preuss.  (  -it„^:„-it  

Acrocylindrium,  Bon.       I  =  Verticillium. Cylindrophora,  Bon.  next  Verticillium. 
Cylindrodendrum,  Bon.  near  Verticillium. 
Gomphinaria,  Preuss.  =  Haplotrichum. 
Papulaspora,  Preuss.  near  Haplotrichum. 

}ne.tPenicmia». Hormodendrum,  Bonorden,  near  Penicillium. 
Stemmaria,  Preuss.  =  Coremium. 
Coprotrichum,  Bonorden,  near  Monilia. 
Diplocladium,  Bon.  =  Dactylium. 
Ulocladium,  Preuss.  '] Acrothecium,  Preuss.      |         t\   i.  i- 

Didymaria,  Cda.  \  "^^^  dactylium. Anodotrichum,  Preuss.  J 
Hormiactys,  Preuss.  =  Dendryphium. 
Nematogonum,  Desm.  =  Rhmotrichum. 
Sphinctrosporium,  Kze.  next  Rhinotrichum. 
Sphferomyces,  Mont,  before  Oidium. 
Aly.sidium,  Kze.  next  Oidium. 
Acrosporium,  Bonorden,  near  Odimm. 
Cylindrium,  Bonorden,  next  Fusidium. 
Aster otri chum,  Bonorden  —  Asterophora. Blastotrichum,  Preuss.    )         o     j  • 

Artotrogus,  Mont.         j  "^^^  Sepedomum. FusicoUa,  Bon  =  Fusisporium. 
Thysanopyxis,  Cesati.      )         m  •  „ 

Rotaea  flava,  Cesati.        \  Myrothecium. Physospora,  Fr.  before  Psilonia. 
Glenospora,  Berk.  &  Desm.  near  Psilonia. 

next  Botrytis. 

I  =  Haplaria. 

I  =  Polyactis. 
j  near  Polyactis 
I  =  Menispora. 
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=  Morcliella. 

next  Stictis. 

Eromitra,  L^v. 
Mitropkora,  Lev. 
Gyromitra,  Fr.  next  Morchella. 

*Biverpa,  Fr.  subgenus  of  Helvella. 
Cidaris,  Fr.  ') Cudonia,  Fr.  V-next  Rhizina, Discina,  Fr.  ) 
Otidea,  P.  subgenus  Pezizse. 
Helotium,  Fr. 
Chlorosplenium,  Fr. 
Dubenia,  Fr.  ^next  Peziza. 
Pyronema,  3Iart. 
Psilopezia,  Bei-k. Orbilia,  Fr.  before  Solenia. 
Angelina,  Fr.  before  Ascobolus. 
Riedera,  Fr.  1 
Calloria,  Fr.  V-before  Agyrium. Niptera,  Fr.  ) 
Lichenopsis,  Schwein.  next  Stictis,  not  Hen- dersonia. 
Nsevia,  Fr. 
Seriella,  Fr. 
Xylograph  a,  Fr.  next  Propolis. 
Ombrophila,  Fr.  before  Bulgaria. 
Microstoma,  Bernstein,  near  Bulgaria.  =  Pez. 

protracta,  Fr.  Nov.  Act.  Ups.  1851. 
Enslinia,  Fr.  next  Cyttaria. 
Schmitzomia,  Fr,  next  Ditiola. 
Hydnotrya,  Berk.  &  Br.  before  Hydnobolites. 
AscMon,  Wallr.  =  Tuber. 
*Oogaster,  Cda.  subgenus  of  Tuber. 
Hydnocystis,  Tul.  next  Picoa. 
Stephensia,  Tul.  near  Genea. 
Paurocotylis,  Berk,  near  Stephensia, 
Genabea,  Tul.  next  Sphserosoma. 
Ceratogaster,  Cda.  =  Elaphomyces. 
Bloxamia,  Berk.  &  Broome,  near  Stegia. 
Lachnella,  Fr.  before  Patellaria. 
Papella,  Chev.  =  Patellaria. 
Laquearia,  Fr.  1 
Hymenobolus,  Mont.    Vnext  Patellaria. 
Trochila,  Fr.  j 
Umula,  Fr.  before  Cenangium. 
Colpoma,  Wallr.  next  Cenangium. 
Gloniopsis,  Not.  before  Glonium. 
Ostropa,  Fr.  \ 
Rhaphidospora,  Fr.  I 
Gibbera,  i^r.  Inext  Actidium. 
Dichsena,  Fr.  I 
Phlceoscoria,  Wallr.  ) 
Neurecium,  Kze.      }  ,     „„  -dt,  x-„  

Ephelis,  Fr.  |^«^'^'^«  Rhytisma. Melanosurus,  Not.  =  Rhytisma. 
Lophoderma,  Fr.  next  Rhytisma. 
Coccomyces,  Not.  next  Phacidium. 
*Hypoderma,  D.C.  subgenus  Hysterii. Lophodermium,  Not.  next  Hysterium. 
Schizothyrium,  Desm.  near  Hysterium. 
Hormospora,  Not.  next  Hypocrea. 
Cordyceps,  Fr.  \ 
Kerdrosporium,  Wallr.  I 
Xylaria,  Schrank.  >•  before  Thamnomyces. L^veillea,  Fr. 
Phylacia.  Lev.  j 

-next  Hypoxylon. 

next  Sphseria. 

Camillea,  Fr.  ") Baclllaria,  Mont.       >-next  Thamnomyces Poronia,  Fr.  ) 
Diatrype,  Fr.  \ Valsa,  Fr. 
Torsellia,  Fr. 
Endothia,  Fr. 
Melogramma,  Fr.  ) 
Nectria,  Fr.  before  Sphseria. Isothea,  Fr. 
Hypospila,  Fr. Stigmatia,  Fr. Ceratostoma,  Fr. 
Scopinella,  Lev. Massaria,  Not. 
Hercospora,  Fr. 
Venturia,  Not. 
Rosellinia,  Not. 
Bertia,  Not. 
Oomyces,  Berk.  &  Br.  near  Sphseria. Halonia,  Fr. 
Pyrenophora,  Fr. 
Circinaria,  Bon.  —  Sphaerise  circinnatse. 
Pustularia,  Bon.  =  S.  pustulatae. 
Synsphceria,  Bon.  =  S.  versatiles. 
Pyrenodochium,  Bon.  =  S.  lignosse. 
Pyrenodermium,  Bon.  =  S.  connatse. 
Ascostroma,  Bon.  =  S.  glebosge. 
Pulvinaria,  Eon.  =  S.  pulvinatae,  &c. 
Coleroa,  Eahen.  near  Dothidea. 
Microthyriura,  Desm.  next  Micropeltis,  not  Co- niothyrium. 
Alphitomo7-pha,  Wallr.  =  Erysiphe. Podosphaera,  Kze. 
Sphserotheca,  Lev. 
Phyllactmia,  Lev. Uncinula,  Lev. 
Microsphseria,  Lev. 
Calocladia,  Lev. 
Asterina,  Lev. 
Lembosia,  Lev. 

next  Erysiphe. 

I  next  Perisporium. Scorias,  Fr.  has  asci,  and  is  therefore  not  related to  Isaria. 
Capnodium,  Mont,  next  Scorias. 
Dendropogon  —  Antennaria. 

Pleurocystis,  Bon.  subgenus  Ascophora?. 
Eurotium,  which  has  asci,  must  be  removed  near 
Onygena. Collacystis,  Kze. 

Ascomyces,  Mont.  &  Desm.  near  Mucor. 
Note. — The  views  of  the  affinities  of  Mucorini 

mentioned  in  the  note  have  lately  been  singu- 
larly confirmed  by  a  structure  which  lhas  been 

detected  by  Tulasne  in  the  genus  Hymenangium. M.  1.  B. 
Scopularia,  Preuss.  =  Gliotrichum,  an  Alga. 
Hystricapsa,  Preuss.  =  Trichoderma. 
Crocisporium,  Cda.  =  Dermosporium. Trichostroma,  Preuss. 
Plenodomus,  Preuss. 
Chsenocarpus,  Reb. 
Chsetotrichum,  Rob. 
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Alliance  III.    LICHENALES. — The  Lichenal  Alliance. 

Algae,  §  3.  Lichenes,  Juss.  Gen.  6.  (1789K— Lichenes,  HofTm.  Enumerat.  Licheman,  (1784)  ;  Acha- 
rius  Prodr.  Lichen.  (1798)  ;  Id.  Mcthodus,  (1803)  ;  Id.  Lichenogr.  Univers.  (1810)  ;  DC.  Fl.  Fr. 
2.  321.  a815)  ;  Fries  in  Act.  Holm.  (1821);  Aqardh  Aph.  89.  (1821);  Eschweiler  Syst.  Lich. 
(1824)  ;  Wallroth  Naturgesch.  der  Flechtcn.  (1824)  ;  Grev.  Flora  Edin.  xix.  fl824) ;  Meyer  uber 
die  Entwickelung,  ^c.  der  Flecht.  (1825) ;  Fee  Mcth.  Lich.  (1825) ;  Fries  Syst.  Orb.  Veg.  224. 
(18251 ;  Martins  in  Bot.  Zeitung,  193.  (1826) ;  F(}e  in  Diet.  Class.  9.  360.  (1826) ;  Fries  Lichenogr. 
Europcea.  (1831) ;  Eschw.  in  Mart.  Fl.  Bras.  1.  51.  (1833) ;  Hooker  Brit.  FL  vol.  ii.  pt.  1.  129. 
{1833i  ;  Endlich.  Gen.,  p.  11;  Link  Ausgew.  Anatom.  Botan.  abbild.  fasc.  3.  —  Graphideae, Chevalier  Hist,  des  Graphiddes.  (1824,  &c.) 

Diagnosis. — Cellular  flowerless  plants,  nourished  through  their  lohole  surface  ly  the 
medium  in  which  they  vegetate ;  living  in  air ;  propagated  by  spores  usually 
inclosed  in  asci,  and  always  having  green  gonidia  in  their  thallus. 
12  3  4 

Fig.  XXIX. 
Perennial  plants,  often  spreading  over  the  surface  of  the  earth,  or  rocks,  or  trees,  in 

dry  places,  in  the  form  of  a  lobed  and  fohaceous,  or  hard  and  crustaceous,  or  leprous 
substance,  called  a  thallus.  This  thaUus  is  formed  of  a  cortical  and  medullary  layer, 
of  which  the  former  is  simply  cellular,  the  latter  both  cellular  and  filamentous  ;  in  the 

crustaceous  species  the  cortical  and 
medullary  layer  differ  chiefly  in  tex- 

ture, and  in  the  former  being  co- 
loured, the  latter  colourless ;  but  in  the 

fruticulose  or  foliaceous  species,  the 
medulla  is  distinctly  floccose,  in 
the  latter  occupying  the  lower  half  of 
the  thallus,  in  the  former  enclosed  all 
round  by  the  cortical  layer.  Repro- 

ductive matter  of  two  kinds ;  1,  spores 
naked,  or  lying  in  membranous  amy- 

laceous tubes  (thecse)  immersed  in 
nuclei  of  tlie  medullary  substance, 
which  burst  through  the  cortical 
layer,  and  colour  and  harden  by  ex- 

posure to  the  air  in  the  form  of  little 
discs  called  shields  ;  2,  the  separated 

These,  called  gonidia,  or  gongyU,  are 

Fig.  XXX. 

cellules  of  the  medullary  layer  of  the  thallus. 

Fig.  XXIX.— 1.  Shields  of  Variolaria  amara  ;  2,  a  portion  of  the  thaUus  of  the  same  plant ;  o.  a piece  of  the  thallus  of  Sticta  pulmonacea,  with  lacunae  and  soredia  ;  4.  thallus  of  the  same,  bearing 
shields  ;  5.  shield  of  Opegrapha  scripta  ;  6.  thallus  of  the  same  ;  7.  shields,  young  and  old,  of  Lecanora 
perella ;  8.  shields  of  Bseomyces  rufus ;  9.  part  of  thallus  of  Peltidea  canina ;  10,  section  of  a  shield 
of  Sticta  pulmonacea  ;  11.  Podetia  of  Cenomyce  coccinea;  12.  section  of  a  shield  of  Bseomyces  rutiis  ; 
13.  shields  of  Endocarpon  miniatum  ;  14.  thallus  of  the  same.    Chiefly  from  Greville's  Flora  Edinensis. Fig.  XXX.— Section  of  a  shield  of  Parmelia  parietina.  Link. 



46 LICHENALES. [Thallogens. 

universally  of  a  green  colour,  and  either  He  singly  or  in  clusters  beneath  the  cortical 
layer  of  the  thallus,  or  break  out  in  clus- 

ters called  soredia,  or  in  cups  called 

cyphelia. Nothing  can  be  more  varied  than  the 
appearance  of  Lichens.  If  the  grey,  and 
yellow,  and  brown  stains  upon  old  walls, 
ancient  churches,  and  other  bviil  dings  are 
carefully  examined,  those  appearances  will 
always  be  found  to  arise  from  minute 
Lichens  having  taken  possession  of  the 
surface  of  the  stones,  to  which  they  adhere, 
drawing  their  food  from  the  atmosphere  ; 
small  shields  are  scattered  over  their  sur- 

face, sometimes  round,but  not  unfrequently 
like  dark  clefts  or  lines,  giving  the  Lichen 
the  appearance  of  being  covered  with 

1  broken  letters.   Others  are  found  on  trees 
Fig.  XXXI.  and  pales,  forming  broad  patches  of  various 

colours,  some  being  of  the  richest  golden 
yellow  ;  others  spread  upon  the  ground  in  plantations  and  heaths — these  have  usually  a 
much  larger  growth  ;  some  again  hang  from  the  branches  of  venerable  trees,  which  they 
clothe  with  a  shaggy  beard  of  grey  ;  and,  finally,  a  few  start  up  upon  the  heath,  grey  and 
deformed,  but  eventually  fashioning  themselves  into  tiny  goblets,  the  border  of  which  is 
studded  with  crimson  shields.  According  to  Fries,  Lichens  "  are  types  of  Algals  bom  in 
the  air,  interrupted  in  their  development  by  the  deficiency  of  water,  and  stimulated  into 
forming  a  nucleus  by  light.  No  Lichen  is  ever  submersed  (Verrucaria  submersa  i§  an 
exception)  ;  there  is  none  of  which  the  vegetation  is  not  interrupted  by  the  variable 
hygrometi'ical  state  of  the  atmosphere  ;  and,  finally,  none  that  ever  develop  in  mines, 
caverns,  or  places  deprived  of  Ught.  On  this  account,  their  shields  are  more  rare  in  the 
fissures  of  moimtains,  or  in  shady  groves,  than  in  places  fuUy  exposed  to  light.  In  wet 
places,  also,  their  shields  are  not  produced  ;  for  so  long  as  they  are  under  the  influence 
of  water  they  are  hardly  distinguishable  from  Hydrophycse  (forms  of  Algals)  ;  as,  for 
instance,  Collema,  &c.  But  these  plants,  when  exposed  to  the  sun,  do  perfect  their 
shields,  as  is  found  by  Nostoc  lichenoides,  foHaceum,  &c.,  which,  when  dry,  are  ascer- 

tained to  be  Collema  limosum,  flaccidum,  &c.,  surcharged  with  water."  By  being 
acquainted  with  this  rule,  the  same  author  says,  he  has  succeeded  in  discovering  many 
Swedish  Lichens  with  shields,  which  have  for  many  years  been  constantly  found  sterile ; 
as  Parmelia  conoplea,  lanuginosa,  gelida,  &c. ;  and  he  even  asserts  that  he  has  suc- 

ceeded artificially  in  inducing  sterile  Lichens  to  become  fruitful,  as  Usnea  jubata,  and 
others. — Plant.  Hom.  224.  Lichens  consist,  according  to  Eschweiler,  of  a  medullary 
and  a  cortical  layer  of  tissue,  of  which  the  former  is  imperfectly  cellular  or  filamentous, 
and  bursts  through  the  latter  in  the  form  of  shields  (apothecia),  which  contain  a  nucleus, 
consisting  of  a  flocculent  gelatinous  substance,  among  which  lie  the  cases  of  sporules. 
These  cases  (thecse)  are  transparent  membranous  tubes,  either  simple  or  composed 
of  several  placed  end  to  end,  which  either  Ue  free  in  the  nucleus,  or  are  themselves 
contained  in  other  membranous  cases  (asci).  In  the  beginning  Lichens  are  stated 
to  be  in  all  cases  developed  in  humidity,  and  to  be,  in  fact,  at  that  time,  mere 
Phycese  or  Conferva ;  but  as  soon  as  the  humidity  diminishes,  the  under  part  dies, 
and  an  inert  leprous  crust  is  formed,  which  ultimately  becomes  the  basis  of  the 
plant.  Hence  Lichens  consist  of  two  distinct  sorts  of  tissue, — living  cellules  forming 
the  vegetating  part,  and  dead  cellules  the  cohesion  of  which  is  lost ;  when  separate, 
the  former  is  Palmella  botryoides,  and  the  latter  Lepraria.  Of  these  two  sorts  of  mat- 

ter, the  leprous  is  incapable  of  perpetuating  the  Lichen,  while  every  part  of  the  living 
stratum  has  been  ascertained  to  become  reproductive  matter.  See  Fries,  as  above 
quoted,  and  Meyer  Veher  die  Entwickelung,  Ac,  der  Flecliten.  The  investigations  of  the 
latter  are  exceedingly  interesting.  By  sowing  Lichens,  he  arrived  at  some  curious  con- 

clusions, the  chief  of  which  are,  that,  like  other  imperfect  plants,  they  may  owe  their 
origin  either  to  an  elementary,  or  a  reproductive,  generating  power  —  the  latter 
capable  of  development  like  the  plant  by  which  they  are  borne  :  that  decomposed 
vegetable,  and  some  inorganic,  matter,  are  equally  capable  of  assuming  organisation 
under  the  influence  of  water  and  light ;  and  that  the  pulverulent  matter  of  Lichens  is 

Fig.  XXXT.— Section  of  the  shield  of  Parmelia  tiliacea  ;  the  green  gonidia  are  the  hlack  dots  beneath 
the  slun  ;  2.  a  portion  of  the  same  more  magnified,  showing  the  spore-cases  and  paraphyses  ;  3.  a iiiorsel  of  the  shield  of  Cladonia  coccifera  ;  4.  spores  of  Parmelia  parietina. 
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that  which  is  subject  to  this  kind  of  indefinite  propagation,  while  the  spores  lying  in 
the  shields  are  the  only  part  that  will  really  multiply  the  species.  He  further  says,  that 
he  has  ascertained,  by  means  of  experiments  from  seed,  that  supposed  species  and  even 
some  genera  of  Acharius,  are  all  forms  of  the  same  ;  as,  for  instance,  Lecanora  cerina, 
Lecidea  luteo-alba,  and  others,  of  the  common  Parmelia  parietina. 

The  distinction  between  Lichens  and  Fungals  has  already  been  fully  explained 
by  Mr.  Berkeley  (p.  30),  It  is,  therefore,  only  necessary,  in  this  place,  to  give  a  few 
details  concei-ning  the  geographical  distribution  and  uses  of  the  order,  or  cluster 
of  orders,  which  Botanists  combine  under  the  name  of  Lichens. 

Pulverulent  Lichens  are  the  first  plants  that  clothe  the  bare  rocks  of  newly-formed 
'slands  in  the  midst  of  the  ocean,  foliaceous  Lichens  follow  these,  and  then  Mosses  and 
Liverworts.  (D'Urville,  Ann.  Sc.  6.  54.)  They  are  found  upon  trees,  rocks,  stones, 
bricks,  pales,  and  similar  places  ;  and  the  same  species  seem  to  be  found  in  many 
different  parts  of  the  world  :  thus,  the  Lichens  of  North  America  differ  little  from  those 
of  Europe.  They  are  not  met  with  on  decaying  matter,  where  they  give  way  to  fungi  ; 
but  they  often  occupy  the  surface  of  living  plants,  especially  their  bark.  In  the  tropics 
they  lay  hold  of  evergreen  leaves.  Their  chosen  climate  is  one  that  is  temperate  and 
moist  ;  aspects  to  the  north  or  west  are  also  their  favourite  resort,  for  they  shun  the 
rays  of  the  noon-day  sun.  No  place  seems  to  be  a  more  constant  haunt  than  the  sur- 

face of  sand-stone  rocks,  and  buildmgs,  in  cool  and  moist  countries.  They  are  met 
with,  in  one  place  or  other,  from  the  equator  to  the  pole,  and  from  the  sea-shore  to  the 
hmits  of  eternal  snow.  The  finest  species  are  found  near  the  equator  ;  the  most 
imperfect,  such  as  the  crustaceous  genera,  which  can  hardly  be  distinguished  from  the 
rocks  they  grow  upon,  are  chiefly  observed  on  mountam-tops,  and  near  the  pole.  The 
Idiothalami  are  most  abundant  in  tropical  America. 

Lichens  have  been  remarked  by  De  Candolle  to  possess  two  distinct  classes  of  cha- 
racters, the  one  rendering  them  fit  for  being  employed  as  dyes  after  maceration  in 

urine,  the  other  making  them  nutritive  and  medicinally  useful  to  man.  Braconnot  has 
ascertained  that  oxalate  of  lime  exists  in  great  abimdance  in  Lichens,  particularly  in 
those  which  are  granular  and  crustaceous.  The  common  Variolaria,  which  is  found 
upon  almost  every  old  beech-tree,  contains  rather  more  than  twenty-nine  per  cent. 
(Ed.  P.  J.  13. 194.)  Lichens  that  grow  on  the  summit  of  fir-trees  have  been  found 
by  John,  of  Berlin,  to  contain  an  uncommon  proportion  of  oxide  of  iron,  a  curious 
illustration  of  the  peculiar  powers  which  various  plants  possess  of  sepai'ating  the 
inorganic  matters  presented  to  them  in  their  food.  (Ibid.  2.  394.)  Of  those  used  in 
dyeing,  the  principal  crustaceous  kinds  are,  Lecanora  perella,  the  Orseille  de  terre, 
or  Perelle  d'Auvergne  of  the  French,  Lecanora  tartarea  (or  Cudbear),  hsematomma 
and  atra,  Variolaria  lactea,  Urceolaria  scruposa  and  cinerea,  Isidhim  Westringii, 
Lepraria  chlorina  ;  of  the  foliaceous  species,  Parmelia  saxatilis,  omphalodes,  encausta, 
eonspersa,  and  parietina,  Sticta  pulmonacea,  Solorina  crocea,  and  Gyrophora  deusta 
and  pustulata  ;  but  the  most  important  are  Roccella  tinctoria  and  fuciformis,  the  dye 
of  which  makes  litmus,  and  is  largely  used  by  manufacturers  under  the  name  of 
Orchall,  or  Archill,  or  Orseille  des  Canaries  ;  there  are  other  species  capable  of 
being  employed  in  a  similar  manner,  as  Usnea  plicata,  Evernia  prunastri,  Alectoria 
jubata,  Ramalina  scopulorum,  and  several  Cenomyces.  Dr.  Robert  Thomson  finds  the 
common  yellow  pale  Lichen  (Parmelia  parietina)  to  contain  a  peculiar  colouring  matter, 
called  Parietin,  of  a  bright  yellow.  This  is  heightened  by  a  drop  of  nitric,  muriatic,  or 
sulphuric  acid  ;  while  minute  quantities  of  ammonia,  or  other  alkalies,  change  it  to  a 
rich  red  inclining  to  purple. 

Agardh  considers  Lichens  moi-e  nearly  allied  to  Fungals  than  to  Algals:  he  remarks,  that 
if  Sphaerias  or  Pezizas  had  a  thallus,  they  would  be  Lichens,  and  that  the  same  part  is 
all  that  determines  such  genera  as  Calycium,  Verrucaria,  or  Opegrapha  to  be  Lichens, 
and  not  Fxmgi.  He  adds,  that  all  the  transitions  from  Algals  to  the  state  of  Lichens, 
which  have  been  detected  by  modern  inquirers,  are  mere  degenerations  into  the  form 
of  the  Lichen  tribe,  and  by  no  means  into  Lichens  themselves. 

According  to  Fries,  Lichens  have  the  vegetation  of  Algals,  and  the  fruit  of  Fungals. 
(Systema,  52.) 

Fries  refers  Byssacese  to  Lichens  with  the  following  short  character  : — "  Aerial, 
perennial,  constantly  growing,  with  a  filamentous  texture  ;  consisting  of  solid  fibres 
(either  few  or  several  glued  together  with  a  common  bark),  unchanged  and  permanent. 
Fructification  homogeneous,  growing  externally,  and  naked."  Syst.  Orb.  Veg.29l.  Some 
of  these  plants  appear  to  be  meteoric  productions  ;  on  one  occasion  they  are  said  to  have 
suddenly  overrun  all  the  leaves  of  pmes  on  the  side  next  the  wind  in  the  neighbourhood 
of  Dresden  ;  on  another,  on  the  29th  of  Aug.  1830,  to  have  m  an  instant  spread  over 
the  sails  and  masts  of  a  ship  at  Stockholm  ;  and  Fries  is  disposed  to  consider  the  cobweb- 
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like  matter,  that  overruns  the  grass  in  the  mornings  of  spring  and  autumn,  of  this  nature, 
and  not  of  an  animal  origin See  S.  0.  Veg.  318.^ 

The  nutritive  properties  of  Lichens  proba- 
bly depend  upon  the  presence  of  an  amyla- 

ceous substance  analogous  to  gelatine,  which, 
according  to  Berzelius,  occurs  in  the  form  of 
pure  starch  or  amylaceous  fibre,  to  the 
amomit  of  80.8  per  cent,  in  Cetrariaislandica, 
This  plant,  which  is  the  Iceland  Moss  of  the 
shops,  is  slightly  bitter  as  well  as  mucila- 

ginous, and  is  frequently  used  as  a  tonic, 
demulcent,  and  nutrient ;  Cetraria  nivahs, 
Sticta  pulmonaria,  and  Alectoria  usneoides, 

r  ^^^^^^^^^1^'^  ^^^^^      answer  the  same  purpose.    Tripe  de 
\y^^^^^^^^f^'^^M^^*^h&-         Roche,  on  which  the  Canadian  hunters  are "  "  often  forced  to  subsist,  is  the  name  of  various species  of  Gyrophora  ;  several  kinds  of  Leca- 

nora  inhabit  even  the  deserts  of  Asia  in 
large  quantities,  and  are  eaten  by  the  nomade 
tribes  of  those  regions.  The  Rein-Deer  Moss, 

which  forms  the  winter  food  of  that  animal,  is  Cenomyce  rangiferina.  Parmeha 
parietina,  Borrera  furfuracea,  Everuia  primastri,  Cenomyce  pyxidata  and  coccifera,  are 
reputed  astringents  and  fe- 

brifuges, and  Peltidea  aph- 
thosa  an  anthelmintic.  Alec- 

toria Arabum  (Oschnah)  is 
said  to  be  sedative  and  sopo- 

rific. Peltidea  canina  was 
once  regarded  as  a  specific 
in  hydrophobia.  Sticta  pul- monacea  is  used  in  Siberia 
for  giving  a  bitter  to  beer, 
and  in  this  country  is  em- 

ployed, under  the  name  of 
Lungs  of  the  Oak,  as  a  nou- 

rishing diet  for  weak  persons. 
Evernia  vulpina,  called  Ulf- 
mossa  by  the  Swedes,  is 
beheved  by  that  people  to 
be  poisonous  to  wolves  ;  but 
this  reqviires  confirmation. 
See  De  Cand.  JEssai  Med. 
318,  and  Agardh,  Apli.  94. 

According  %o  the  chemists. 
Lichens  contain  several  pe- 

culiar principles  ;  such  as 
Cetrarme,  Picrolichenine, 
Stictine,  and  Variohne,  which 
are  bitter  ;  and  the  colour- 

ing mattei's  called  Orcine, 
Erythrine,  Parmeloehro- 
mine  (also  called  Vulpuline 
and  Vulpinic  acid),  Strych- 
noclu'omine,  Strychnery- 
thrine,  Lecanorine,  &c. :  and 
finally,  from  Usnea  florida. 

XXXIII. 

*  Nothing,  however,  can  be  more  heterogeneous  than  the  mass  of  genera  collected  by  Fries  under the  unfortunate  name  of  Byssack^.  Many  of  them  are  spurious  genera,  others  true  Fungals,  a  few 
anomalous  Lichens,  and  a  small  portion  not  easily  arranged  under  Fungals,  Algals,  or  Lichens.  An 
excellent  notice  will  be  found  by  Dr.  Montague  in  the  History  of  Cuba,  and  the  latest  information  on 
the  subject  in  the  article  Byssacees  in  the  new  Diet.  d'Hist.  Nat.  By  excluding  such  genera  as  Cilicia and  Ccenogium,  wliich  the  example  of  Parmelia  gossypina  will  justify  us  in  uniting  with  Lichens,  we 
have  remaining  a  very  natural,  though  small  gi'oup,  which  may  be  distinguished  under  the  name  f  f ColIemaoe£E;  and  Dr.  Montague,  who  has  lately  had  some  correspondence  on  the  subject  with 

Fig.  XXXir.— Cetraria  islandica  :  a  a.  its  shields  ;  b.  a  shield  magnified  and  divided  vertically. 
Fig.  XXXIIl  — Sticta  pulmonaria,  or  Lungs  of  the  Oak. 
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hii-ta  and  plicata,  Parmelia  fraxiiieaand  fariiiacea,  and  various  others,  M.  Knop  has 
obtained  a  substance  called  Usnine  or  Usnic  acid.  This  author  finds  the  sulphur-coloured 
and  yello\vish-gi'een  lichens  are  especially  rich  in  usnine,  for  instance,  Lecidea  geo- 
graphica  and  Pamielia  sarmentosa.  Usnine  acts  a  conspicuous  part  by  its  various 
metamorphoses  and  combinations  in  the  alterations  of  colour  of  many  lichens.  In  all 
lichens  however  it  is  accompanied  by  yellow  or  green  resins,  which  in  common  with  it 
partake  of  the  property  of  becoming  red  by  ammonia  and  exposure  to  the  air ;  this  red 
coloui'ing  however  is  destroyed  by  sulphuretted  hydrogen.  Usnine  occurs  in  the  thallus 
as  well  as  in  the  fruit-discs.  The  shields  of  the  Cladonise  contain  near  the  fruit-bearing 
vesicles  quill-shaped  cylindrical  cells,  which  are  coloured  pale  red  at  the  base,  but 
darker  towards  the  apex  by  a  colouring  substance,  which  dissolves  in  ammonia  and 
potash  witli  a  wine-red,  in  sulphuric  acid  with  a  carmme-red  colour ;  the  sulphatic  solu- 

tion is  precipitated  by  water ;  the  alkaline  solution  is  not  decolorized  by  sulphuretted 
hydrogen.  The  nearly  scarlet-red  finiit-discs  of  the  Cladonise  become  brown  and 
blackish-brown  with  age.  In  fact,  the  fruit-discs  of  the  lichens  containing  usnine  are 
precisely  similar  in  colour  to  the  thallus,  or  brown,  reddish-brown  and  carmine-red. 
The  sulphur-yellow  lichens  contain  most  usnic  acid,  and  indeed  in  a  free  state  ;  the  other 
colours  are  probably  produced  by  the  action  of  the  alkalies  and  earths  of  the  vegetable 
salts  in  the  lichens,  the  ammonia  of  the  rain-water  assisting  the  chemical  action  of  the 
usnic  acid,  which  is  otherwise  insoluble  in  water.  In  this  manner  the  green,  red  and 
brown  colours  may  originate.  The  silver- white  Cenomyce  rangiferina  probably  contains 
the  usnic  acid  in  the  state  of  an  earthy  salt.  Lecidea  geographica  is  sometimes 
sulphui'-yellow,  sometimes  yellowish-green.  If  some  pure  yellow  specimens  be  sus- 

pended in  a  glass  over  a  solution  of  carbonate  of  ammonia,  they  become  covered  with 
carmine-red  globules,  after  frequent  washing  entirely  lose  the  usnic  acid,  and  finally 
become  grayish-white  Hke  dead  lichens.  The  Parmelise  and  Usnese  continue  of  a 
brilhant  green  colour  in  shady  and  moist  places,  but  when  exposed  to  the  heat  of  the 
smi  they  become  brownish-black  ;  if  treated  as  above  with  ammonia  and  dried,  they 
likewise  present  similar  colom-s.  The  fruit-discs  of  the  Cladonise  also  turn  brown  under 
similar  treatment.  The  cause  of  all  these  changes  is  the  usnic  acid,  which  itself  is  of  a 
yellow  coloiu",  but  becomes  oxidized  m  combination  with  bases  by  exposure  to  the  air, 
forming  various  coloured  compounds.  Chem.  Gaz.  1844.  182. 

Fig.  XXXlll* 
In  this,  as  in  the  Fungal  alUance,  I  have  forborne  formally  to  break  up  Lichens  into several  Natural  orders,  and  have  preferred  to  leave  the  task  to  others  more  skilled  than 

myself  m  this  branch  of  Botany  ;  but  it  is  not  to  be  doubted,  that  hereafter  the  pro- 
r*  ""^^'r^^     n"'  reduction.   The  Collemace^  have  strictly  the  thallus  ot  an  Alga,  a7d the  fruit  of  a  Lichen.    The  following  genera  are  comprised  in  the  group :— 

Collema,  Ach  I  Synalyssis,  Fr  i  Omphalidium,   Mey.  et  \  Lichina,  Ao. Leptogium,  Fr.  Myxopuntia,   Mont,  et      Flotw  Myrian^uiX  Mont,  and 1       -Dif.  I  Pauha,  Fee.  |  Berk. 
It  is  better  for  the  present,  in  a  matter  confessedly  so  difficult,  to  throw  out  the  ahove'in  the  form  of a  hint,  rather  than  to  propose  a  distinct  natural  order.  But  every  thing  seems  to  indkate  tS  necSutv of  placing  them  apart  under  some  kind  of  denomination.  ^  maicate  ine  necessity 
Fig.  XXXIII*.— Parmelia  tiliacea. 
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priety  of  carrying  out  the  principles  of  ordinal  division  recognised  elsewhere,  will  be 
introduced  among  Lichens.  In  the  meanwhile  the  evidence  that  has  been  collected 
seems  to  point  to  such  a  mode  of  grouping  as  is  indicated  in  the  following  proposed 

NATURAL  OKDERS  OF  LICHENALS. 
Nucleus  breaking  up  into  naked 
Nucleus  hearing  asci ;  thallus  homogeneous,  gelatinous  or  cartilaginous 
Nucleus  hearing  asci ;  thallus  heterogeneous,  pulverulent  or  cellular  . 

12  Graphidace^. 
13.  collemace-e. 
14.  Parmeliace^. 

GENERA.* 
I.  — Coniothalamece .  j 

Shields  open  ;  the  nu- 
cleus breaking  up  into 

naked  spores. 
*  Pulveraridas. 

Arthronia,  Ach. 
Incillaria,  Fr. 
Arthronaria,  Fr. 
Pulveraria,  Ach. 

Lepraria,  A  char. 
Fulina,  Adans. 
Phytoconis,  Bory. 
Leptuberia,  Italin. 

**  Calycidas. 
Coniocarpon,  DC. 

Conioloma,  Flork. 
Trachilia,  Fr. 
Calycium,  Fers. 

Cgphflium,  Ach. Acolium,  Fee. 
Coniocybe,  Ach. 

Sclerophora,  Chev. 
Fulgia,  Chev. 

II.  — Idiothalamece. 
Shields  closed  at  first, 
afterwards  open  ;  the 
nucleus  gelatinous, 
made  up  of  naked 
spores. 

*  Graphidae. 
Coniangium,  Fr. 
Ustalia,  Fr. 

Pyrochroa,  Eschw. 
Platygramma,  Meyer. 

Sclerophyton,  Eschw. 
Lecanactis,  Eschw. 

Lecanotis,  Rehb. 
Opegrapha,  Pers. 

Hysterina,  Ach. 
Oxystoma,  Eschw. 
Scaphis,  Eschw. 
Leucogramma,  Meyer. 
Graphis,  Eschw. 
Fissurina,  Fee. 

Graph  is,  Fr. 
Leiorreuma,  Eschw. 
Platygramma,  Meyer. 

**  Glyphidae. 
Medusula,  Eschew. 

Sarcographa,  Fee. Asterisca,  Meyer. 
Chiodecton,  Ach. 
Glyphis,  Ach. ***  Limboridae. 
Urceolaria,  Ach. 

Poly  stroma,  Clement. 
Thelotrema.  Ach. 
Hymenoria,  Ach. Anthrocarpum,  Meyer. 
?  Pyrenula,  Fee. ?  Ascidium,  Fee. 

Limboria,  Ach. 
Gyrostomum,  Fr. Cliostomum,  Fr. 

****  Pyxinidae. 
Umbilicaria,  Hoffm. 

Lasallia,  Merat. 
Gyrophora,  A  char. 
Gyromium,  Wahlenb. 
Capnia,  Vent. 

Pyxine,  Fr. 
III. — GasterothalamecE. 

Shields  always  closed, 
or  opened  by  the  irre- gular separation  of the  thallodial  covering, 
Nucleus  enclosed,  con- 

taining asci,  deliquesc- ing or  shrivelling  up. 
*  Verrucaridffi. 

Diorygma,  Eschw. 
Pyrenothea,  Fr. 

Lpprantha,  Dufour. Thrombium,  Wallr. 
Gelatinaria,  Flork. 

Pyrenasti  um,  Eschw. Parmentaria,  Fee. 
Verrucavia,  Pers. 

**  TrypethelidEe. 
Sphaeromphale,  Eeichh. 

Segestria,  Fr. 
Segestrella,  Fr. 

Mycoporum,  Meyer. Porothelium,  Eschw. 
Porodothium,  Fr. 

Astrothelium,  Eschw. 
Tripethelium,  Spr. 

Bathelium,  Achar. 

Ophthalmidium,  Eschw. Ocellularia,  Meyer. ***  Fndocarpidse. 
Pertusaria,  DC. 

Porina,  Ach. 
Porophora,  Meyer. 

Sagedia,  Ach. Stigmatidium,  Meyer. 
Enterographa,  Fee. 

Endocarpon,  Hedw. Dermatocarpon ,  Eschw. 
Sphaerophoridse. 

Siphula,  Fr. 
Dufourea,  Ach. 

Sphaerophoron,  Pers. CoralloideSy  Hoffm. 

IV. — Hymenothalamece. 
Shields  open  ;  nucleus 
forming  a  disk,  per- manent   and  bearing asci, 

*  Ephebidse. 
Micarea,  Fr. 
Kphebe,  Fr. Coenogonium,  Ehrenh. *•  Lecideidaj. 

Lecidea,  Ach. Catillaria,  Achar. 
Echinoplaea,  F^e. 
Myriotrema,  F^e. 
Bhizocarpon,  Ramond. Patellaria,  Pers. Biatora,  Fr. 
Lepidoma,  Ach. 
Psora,  Hoffm. Circinaria,  Fee. 
Pulveraria,  Willd. 
Verrucaria,  Hoffm. 
Sphaerothallia,  Nees. Baeomyces,  Pers, 

Sphyridium,  Flat. Cladonia,  Hoffm. 
Cenomyce,  Achar. 
Capitularia,  Flork. 
Scyphophorus,  DC. Helopodium,  DC. 
Cladonia,  Ach. 
Schasmaria,  Ach. 
Ceraunia,  Ach. 
Pyxidium,  Schreb. 

Pyxidaria,  Bory. 
Pycnothelia,  Achar. 

Stereocaulon,  Schreb. Thamnium,  Vent. 
Parmeliadae. 

Gyalecta,  Ach. Dirina,  Fr. Cilicia. 
Caenogium. 
Parmelia,  Fr. 
Lecanora,  Achar, 
Squamaria,  DC. Urceolaria,  Fr. 
Phlyctis,  Wallr. Patellaria,  Fr. 
Psora,  Fr. 
Placodium,  Fr. Zeora,  Fr. 
Amphiloma,  Fr. 
Panaria,  Delis. 
Lobaria,  Hoffm. 
Physcia,  Fr. 
Hagenia,  Eschw. Imbricaria,  Fr, 
Platisma,  Hoffm. 

Sticta,  Schreb. Pulmonaria,  Hoffm. 
Beticularia,  Baumg. 
Crocodia,  Link. 
?  Plectocarpon,  Ffee. 

Peltigera,  Willd. Peltidea,  Ach. 
Antilyssus,  Hall. Erioderma,  Fee. 
Solorina,  Ach. 
Sommerfeltia,  Flork. 
Nephroma,  Achar. 

****  Usneidae. 

Cetraria,  Ach. 
Physcia,  DC. Cornicularia,  Hoffm. 
Coelocaulon,  Link. 

Roccella,  DC. Ramalina,  Achar. 
Platyphyllum,  Vent. 

Evernia,  Ach. Borrera,  Ach. 
Bryopogon,  Lk. ? Neuropogon,  Nees. 

TJsnea,  Hoffm, 
Beichenhachia,  Spr. 

Numbers.  Gen.  58.  Sp.  2400.  {Fee.) 

Position. — Marchantiacese. — Lichenales. — Fungales. 

*  Arranged  principally  according  to  Endlicher. 
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Addendum :— 
Tulasne,  Memoire  pour  servir  a  VHistoire  OrganograpMque  et  Physiologique  des  Licltens,  1852.  Bayrhofer 

iiber  Lichenen  und  deren  iefruchtung,  1851.   Holle  zur  entwicklungsges.  von  Borrera  ciliaris,  1849. 

M.  Tulasne,  in  the  beautiful  memoir  above  quoted,  has  demonstrated  the  presence 
universally  in  lichens  of  concoptacles,  or,  as  he  names  them,  spermogones,  in  which 
occur  minute  bodies  analogous  to  the  antherozoids  of  Charas,  Sea-weeds,  and  other 
Thallogens,  but  motionless,  and  therefore  distinguished  under  the  name  of  spermatia. 
The  following  is  a  brief  abstract  of  the  discoveries  of  this  admirable  observer : — 

The  conceptacles  of  lichens  are  those  minute  dark  specks,  or  dots,  which  are 
familiar  to  the  students  of  such  plants,  and  which  Hedwig  long  ago  supposed  to  be 
male  organs.  In  Parmelia  tiliacea  they  are  particularly  easy  to  observe  in  the  form 
of  black  points  scattered,  or  more  frequently  collected  in  groups,  on  the  lobes  of  the 
thallus;  their  section  presents  a  dark  greyish  veiy  hygrometrical  tissue.  Their 
cavity  is  simple,  opening  by  an  imperceptible  pore  on  the  surface  of  the  thallus. 
They  are  lined  by  an  infinite  multitude  of  little  articulated  branches  which  converge 
towards  the  summit  of  the  organ,  and  produce,  each  at  its  extremity,  solitary 
spermatia.  The  latter  are  straight,  and  some  which  were  measured  while  still 
adhering  to  the  cell  that  bore  them  were  found  to  be  from  xgng^^^  *o  looo*^^  of  ̂  
millimetre  in  length ;  it  is  probable,  however,  that  these  eventually  separated  into  two, 
for  when  free  these  spermatia  are  scarcely  more  than  from  ̂ ooo^^  tdBs^^  ̂   milli- 

metre long.  When  the  spermogone  is  full  grown,  and  filled  with  spermatia,  its  sides 
are  so  hard  that  it  may  be  picked  out  of  the  thallus  with  the  point  of  a  needle. 
This  organ  has  nothing  to  do  with  producing  shields,  as  M.  Bayrhofer  has  supposed. 

The  last  named  observer  gives  the  following  account  of  what  he  supposes  to  be 
the  fructification  of  Lichens.  He  describes  them  as  either  hermaphroditic,  monoecious, 
or  dioecious.  In  the  two  former  cases  there  is  a  prothallus  and  thallus,  in  the  latter 
an  hypothallus.  The  prothallus  is  the  first  stage  of  development  arising  from  the 
germination  of  perfect  or  imperfect  spores.  Upon  this  is  seated  either  a  male  or 
female  stratum.  In  dicecious  Lichens,  such  as  Cliostomum,  Pyrenothea,  Spiloma,  &c., 
antherids,  with  imperfect  spores  (androspores)  are  produced,  or  barren  structures 
resembling  apothecia.  When,  however,  both  sexes  are  united  in  the  prothallus,  a 
thallus  arises,  which  consists  of  two  principal  strata :  the  male,  which  is  composed  of 
the  radical  stratiim  and  the  filamentous  one  above  it,  the  tips  of  whose  threads 
produce  the  male  gonidia ;  and  the  female  composed  of  the  gonimic,  which  gives  off 
the  female  gonidia,  and  the  cortical.  All  these  are  present  only  in  the  most  perfect 
Lichens.  The  gonimic  stratum  is  never  absent ;  any  of  the  others  may  occasionally 
be  deficient.  In  the  hermaphrodite  Lichens,  the  male  gonidia  are  much  larger  than 
the  female,  and  greenish  yellow ;  whereas  in  the  monoecious  species,  they  are  of  the 

0 

Fig.  XXXIII.** 

Fig.  XXXIII.**— Perpendicular  section  of  the  Spermogone  of  Urceolaria  actinostroma  discharging 
its  spermatia ;  2.  the  cells  which  generate  the  spermatia  in  Borrera  ciliaris— a/ier  Tulasne, 
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same  size  and  colour.  Threads  from  the  two  strata,  proceeding  in  opposite  directions, 
penetrate  each  other.  The  apothecia  consist  of  two  principal  parts,  the  one  seated 
above  the  other ;  the  lower  wall  gives  off  threads  which  our  author  calls  prosphyses, 
the  tips  of  vs^hich  bear  cylindrical  cells,  endowed  with  spontaneous  motion,  sometimes 
growing  singly,  sometimes  forming  short  chains,  which  are  either  terminal  or  lateral. 
The  upper  surface,  or  hymenium,  produces  the  female  prosphyses  directed  downwards, 
while  an  intermediate  stratum,  seated  just  above  the  point  of  production  of  the 
androspores,  consists  of  a  quantity  of  female  gonidia,  from  whence  proceed  the  asci 
and  paraphyses.  In  the  dioecious  species  the  male  apothecia  are  distinct,  and  the 
individuals  which  produce  them  are  described  under  the  names  of  Pyrenothea, 
Cliostomum,  &c. 

After  the  far  more  careful  and  extended  observations  of  Tulasne,  there  can  be  little 
doubt  that  the  principal  part  of  these  speculations  is  founded  in  error. 

The  spermogones,  M.  Tulasne  states,  vary  somewhat  in  structure,  but  they  are  all 
formed  essentially  upon  the  plan  above  described.  They  are  mostly  plunged  in  the 
substance  of  the  Lichen,  but  are  occasionally  superficial  like  the  shields  of  gymno- 
carpous  Lichens,  as  in  Cetrarias,  Cladonias,  &c.  In  form  they  are  generally  globular, 
elliptical,  or  irregularly  oblong ;  sometimes  with  a  sinuous  outline.  The  shell, 
usually  hard  and  crustaceous,  varies  much  in  thickness ;  it  is  often  black,  or  dark 
coloured,  especially  towards  the  summit  of  the  spermogone ;  in  other  cases  it  is  so 
pale  as  to  be  lost  among  the  surrounding  tissue.  Its  cavity  may  be  simple,  undivided, 
or  multiple  and  divided  in  different  ways  into  a  variable  number  either  of  separate 
pockets  or  of  narrow  sinuosities,  all  communicating  with  a  common  aperture.  The 
tissue  which  fills  the  spermogones  is  very  greedy  of  water. 

The  spermatia  are  in  all  cases  terminal  or  acrogenous  with  respect  to  the  part  which 
bears  them.  They  are  usually  linear  bodies  of  excessive  tenuity,  very  short  or 
somewhat  long,  straight  or  curved,  destitute  of  appendages,  motionless,  and  united 
to  a  mucilage  the  presence  of  which  is  concealed  by  its  extreme  transparency. 
Iodine  colours  them  brown ;  liquid  ammonia  appears  not  to  exercise  any  influence 
over  them.  They  would  be  truly  analogous  to  the  antherozoids  of  Callithamnium 
and  other  Sea-weeds,  if  they  were  not  born  naked  instead  of  developing  in  a  spiral 
cell.    M.  Tulasne  sees  no  objection  to  their  performing  the  same  function. 
Remarks  to  the  same  effect  have  been  made  by  M.  Bornet  upon  the  common 

Ephebe  pubescens,  referred  by  one  author  to  Algals,  and  by  another  to  Lichens. 
He  finds  spermogones  in  this  plant,  abundantly,  in  little  spheroidal  swellings  of  the 
branches  of  the  thallus ;  and  in  fusiform  swellings  of  the  same  nature  immersed 
apothecia;  the  latter  being  confined  to  one  individual,  and  the  spermogones  to 
another,  this  author,  adopting  the  hypothesis  of  sexuality  among  Lichens,  regards 
Ephebe  pubescens  as  being  dioecious.    Ann.  sc.,  ser.  3,  xviii.  155. 

With  regard  to  the  shields,  or  apothecia,  the  substance  of  M.  Tulasne's  observations may  be  stated  succinctly  as  follows.  The  hymenial  tissue  which  invests  the  disk  of 
the  open  shield  of  Parmelia  and  similar  Lichens  rests  on  a  layer  of  very  fine  cells, 
whose  structure  is  usually  less  regular  than  that  of  the  epidermal  layer.  This  layer 
proceeds  from  the  filamentous  matter  of  the  medulla,  or  rests  immediately  upon  it. 

 The  disk  of  the  shield  consists  entirely  of  paraphyses  and  thecse  mixed  together, 
placed  vertically  on  the  tissue  from  which  they  rise,  as  in  the  hymenium  of  the- 
caphorous  Fungi.     These  two  parts  hold  together  with  such  tenacity,  that  they  can 
hardly  be  dissociated  without  the  aid  of  chemical  re-agents.  In  Parmelia  parietina 
tincture  of  iodine,  employed  by  itself,  colours  deep  blue  the  amorphous  sub-hymenial 
tissue,  the  membrane  of  the  thecae,  and  the  paraphyses,  with  the  exception  of  the 
terminal  cells  of  the  latter,  which  preserve  their  natural  yellow  colour,  almost  without 
alteration.  The  addition  of  sulphuric  acid  after  iodine  has  no  effect  upon  the  yellow 
part.    These  seem  to  be  general  facts,  to  which  however  there  are  some  exceptions. 

 The  paraphyses  are  certainly  jointed,  not  simple  as  Meisner  supposes.    They  are 
not  abortive  thecae,  but  bodies  formed  of  lines  of  cells,  of  which  the  upper  are  short 
and  coloured.  In  order  to  see  this  fact  distinctly,  it  is  indispensable  that  the  com- 

pact elements  of  the  shield  should  be  disaggregated  by  some  acid.  The  thick-sided 
condition  of  the  thecae  is  part  of  their  proper  nature,  and  is  not  caused  by  the  secretion 
of  intercellular  matter,  as  has  been  said.  Acids  also  show  that  the  thecae  are  really 
bodies  attached  to  a  parent  cell  by  a  point  at  the  base,  but  are  otherwise  free,  however 
much  they  may  be  glued  to  the  adjoining  parts.     Without  the  assistance  of  acids, 
this  is  not  to  be  seen.  The  theory  of  Schleiden  that  the  thecae  and  paraphyses  are 
the  terminations  of  the  branches  of  a  filamentous  underlying  structure  is  inadmissible. 

 The  spores  contained  in  the  spore-cases  or  thecae  of  Lichens  are  much  like  those 
of  Fungi,  except  that  the  former  are  very  seldom  spiny  or  warted.  It  is  in  fact  only 
in  Solorina  saccata  and  Thelotrema  exanthematicum  that  M.  Tulasne  has  seen  such 
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a  structure ;  in  the  former,  the  surface  of  the  spores  is  granular ;  in  the  latter,  it  is 
bristly,  with  extremely  fine  transparent  distant  points.  The  contents  of  the  spores 
usually  consist  of  mucous  granular  matter  which  iodine  stains  deeply  yellow-brown. 
Their  shell  is  thin  and  unaffected  by  iodine,  even  after  having  been  treated  with 
sulphuric  acid,  which  distends  it  without  dissolving  it,  unless  the  acid  is  very  concen- 

trated. The  largest  spores  seen  by  M.  Tulasne  among  European  Lichens  occur  in 
Pertusaria  communis,  where  they  are      to  ̂{Jj-,  of  a  millimetre  long,  by  the  '032  or 
of  a  millimetre  broad ;  only  two  or  three  of  these  are  usually  produced  in  each  theca. 
Such  is  the  size  of  these  spores,  that  when  scattered  on  a  slip  of  glass,  dry,  they  are 
visible  to  the  naked  eye,  and  may  even  be  counted.    See  his  memoir  above  quoted, 
and  the  Annales  des  Sciences,  ser.  3.  vol.  xvii.,  1852. 

To  the  species  of  Lichens  possessing  nutritive  qualities  have  to  be  added  the  Leca- 
noras  esculenta  and  affinis,  which  sometimes  appear  suddenly  in  immense  quantities 
in  Persia,  Armenia,  and  Tartary,  where  they  are  eagerly  devoured  by  the  natives,  who 

fancy  that  they  must  fall  from  heaven,  not  knowing  how  else  to  account  for  the 
prodigious  numbers  of  these  plants,  of  the  origin  of  which  they  are  ignorant. 
Parrot  says  that  in  some  districts  in  Persia  they  cover  the  ground  to  the  depth  of 
five  or  six  inches.  Eversmann,  who  had  an  opportunity  of  studying  the  species  on 
the  rivers  Emba  and  Jaik,  and  also  near  Lake  Aral,  was  convinced  that,  even  in  the 
earliest  stage  of  growth,  the  plants  have  not  the  slightest  attachment  even  to  a  grain 
of  sand,  but  that  their  thallus  is  developed  freely,  as  was  at  first  declared  by  Pallas. 
A  species  or  variety  has  lately  been  found  in  large  quantities  in  Algiers,  and 
Treviranus  informs  us  that  specimens  supposed  to  have  descended  from  the  clouds  at 
Mount  Ararat  exist  in  the  Museum  of  Natural  History  in  the  Armenian  Convent  of 
S.  Lazzaro,  in  an  island  of  that  name  near  Venice.  The  curious  production  in 
question  is  eaten  both  by  men  and  animals  in  the  several  countries  extending  from 
Algiers  to  Tartary,  where  it  is  produced.  The  sheep,  however,  which  feed  upon  it 
in  Algiers  do  not  thrive,  in  consequence,  it  is  supposed,  of  the  large  amount  of 
oxalate  of  lime  which  it  contains,  amounting,  according  to  Gobel's  analysis,  to  nearly 
66  per  cent.  The  individual  plants  weigh  from  a  few  grains  to  two  scruples  or 
upwards,  even  when  dry,  and  when  swollen  with  moisture  nearly  twice  as  much. 

Fig.  XXXIII.*** 

Fig.  XXXIII.**»— A.  Lecanora  esculenta  ;  B.  Lecanora  afiftnis. 
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Palas  mentions  another  Lichen  which  is  eaten  by  the  Kirghiz  Tartars,  under  the 
name  of  Earth-bread.  This,  however,  has  a  very  different  habit,  covering  the  surface 
of  the  steppes  with  a  whitish  grey  crust  and  breaking  into  many  fragments  when  the 
soil  is  dry.  It  appears  to  be  eaten  only  in  cases  of  extreme  necessity,  and  is 
constantly  accompanied  by  the  common  Nostoc. — Berkeley  in  Gardeners^  Chronicle, 
1849,  p.  611. 

Tulasne  has  made  the  curious  observation  that  some  of  the  species  of  this  order 
are  true  parasites  upon  other  Lichens. 

ADDITIONAL  GENERA,  &c. 
Byssophytum,  Montague, 

near  Spiloma. 
Thysanothecium,  Mont. 
&  Berk,  near  Stereo- caulon. 

Ascidium,  F^e,  near  The- lotroma, 
Acroscyphus,  Leveille, 

near  Sphserophoron. 

Myriangium,  Berkeley, near  Collema. 
Pasithoe,   Decaisne  = Paulia. 

Parasites. 
Abrothallus,DeiVotoris. 
Scutula,  Tulasne. 
Celidium,  Tulasne, 
Phacopsis.  Tulasne. 

Fig.  XXXIII.**** 

Fig.  XXXIII.****— A  greatly  magnified  view  of  a  perpendicular  section  of  Parmelia  aipolia,  shewing 
the  thecal  in  the  shield,  a h,  the  hypothecium  and  some  gonidia  beneath  it;  c,  the  medullary  region; 
and  d,  the  gonimic  layer— a/ier  Tulasne. 
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Class  IL  ACROGENS. 

PsKUDOcoTYLEDOME^,  Agavdli,  Aph.  72.  (1821 K — Heteronemea,  Fries,  Spst.  Orb.  Veg.  1.  30.  (1825). 
AcROBRYA,  Mohl.  in  Mart.  PL  Crypt,  p.  bQ  ;  Endlich.  Gen.  p.  42,  (in  Part.) — AcROOKNiE, Ad.  Brongn.  Enum.  p.  xiii.  (1843). 

With  this  class  a  great  advance  in  structure  is  accomplished.  The  sim- 
plicity which  is  so  remarkable  in  Thallogens  is  exchanged  for  a  complicated 

apparatus  of  many  kinds.  All  the  species  have  stomates  or  breathing-pores 
on  their  surface  :  in  the  great  majority  there  is  a  distinct  stem  and  leaves, 
the  latter  of  which  are  always  arranged  with  perfect  symmetry  ;  and  in 
those  species  which  approach  Thallogens,  (as  the  Crystalworts,  which  stand 
close  upon  Lichens)  the  thallus  has  all  the  texture  of  leaves,  although  a 
separate  stem  is  refused  to  them.  There  is,  however,  no  trace  of  flowers, 
properly  so  called  ;  and  yet  in  the  involucre  of  many  Liverworts,  and  in 
the  spore-cases  of  Mosses,  an  arrangement  of  leaves  occurs,  which  appears 
to  be  the  forerunner  of  the  flowers  of  more  perfect  plants.  Sexes,  how- 

ever, are  wholly  missing  ;  that  is  to  say,  nothing  can  be  found  which 
resembles  the  anthers  and  pistil  of  flowering  plants,  except  in  some  vague 
external  circumstance  :  we  want  satisfactory  evidence  that  any  order  of 
Acrogens  possesses  organs  which  require  to  be  fertilised  the  one  by  the 

other  in  order  to  efi'ect  the  generation  of  seeds.  Hence  those  reproductive 
bodies  of  Acrogens  which  are  analogous  to  seeds  are  called  spores.  Mr. 
Griffith  takes,  however,  a  very  different  view  of  this  question,  and  assigns 
true  sexes  to  Acrogens. 

He  thinks  it  probable  that  we  have  at  least  three  modifications  of  the 
phenomenon  of  fecundation  "  among  the  higher  acotyledonous  plants.  In 
one  the  male  influence  is  applied  to  the  apex  of  a  pistillum,  in  the  second 
to  a  nucleus  without  the  intervention  of  a  pistillary  apparatus.  In  the 
third  the  male  influence  is  exerted  on  a  frond  itself,  and  is  followed  by  the 
development  of  the  young  capsule  from  a  point  in  the  substance  of  the  frond 
corresponding  to  and  sometimes  distant  from  the  place  to  which  the  male 
influence  has  been  applied.  This  is  founded  on  observations  made  on 
Anthoceros  in  1836,  from  which  it  would  appear  that  the  place  of  exsertion 
of  the  future  capsules  is  pointed  out  by  a  slight  protuberance,  over  the  apex 
of  which  a  flake  of  matter  like  the  so  called  male  matter  of  Musci  and 
Salvinia  is  spread,  sending  down  to  some  distance  within  the  frond  a 
tube-like  process,  which  causes  the  dislocation  of  the  cells  of  the  tissue  with 
which  it  comes  into  contact.  The  future  capsule  is  stated  in  his  notes  not 
to  be  appreciably  pre-existent,  and  its  situation  is  only  pointed  out  by  a 
bulbiform  condensation  of  the  tissue  of  the  frond.  The  young  capsule 
dui'ing  its  development  ascends  along  the  same  line,  and  pushes  before  it  a 
corresponding  cylindrical  body  of  the  tissue  of  the  frond,  the  calyptra  of 

authors."  But,  it  seems  to  me,  that  this  very  complexity  of  action  is  more 
like  variations  in  self-propagation,  than  phenomena  of  fecundation,  which, 
among  the  plants  in  which  that  action  certainly  takes  place,  is  subject  to 
no  such  modifications. 

A  large  number  of  Acrogens  have  no  true  spiral  vessels,  which  are  con- 
fined to  the  more  highly  developed  forms,  such  as  Ferns,  Clubmosses,  and 

Horsetails ;  but  there  is  a  very  general  tendency  to  the  production  of  spiral F 
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threads  in  tlioir  cells.  This  has  been  long  known  to  exist  in  the  bodies 
called  elaters  among  Liverworts,  and  traces  of  it  have  been  recognised  in  the 
leaves  of  certain  mosses,  such  as  Sphagnum. 

"  So  far  as  I  am  aware,"  says  Schleiden,  "  the  occurrence  of  a  spiral 
formation  has  been  observed  in  the  reproductive  organs  of  Hepaticae  only  in 
the  elaters  or  fruit-valves.  But  it  is  not  less  strikingly  developed  in  the 
organs  of  vegetation  in  Marchantiaceae.  The  parenchyma  of  the  leaf  of 
Marchantia  polymorpha  and  Fegatella  conica  consists  almost  entirely  of 
cells  whose  partitions  appear  distinctly  porous,  or  (especially  in  M.  poly- 

morpha) beautifully  thickened  with  net-work.  This  thickening  of  the 
partitions  of  the  cell  takes  place  to  so  great  a  degree  in  the  older  parts 
and  in  the  proximity  of  the  midrib,  that  by  transverse  sections  the  pore- 
channels  may  be  plainly  recognised.  Amongst  mosses,  the  true  Dicrana, 
for  example  D.  Schraderi,  spurium,  &c.,  are  distinguished  by  the  cells  of 
the  leaf  having  very  thick  sides,  and  their  partitions  evidently  pierced  by 
very  wide,  or  funnel-shaped  pore-channels,  just  as  happens  in  the  epidermis 
of  many  phanerogamous  plants  ;  and  still  more  conspicuously  do  these  spiral 
and  porous  formations  display  themselves  in  Sphagnese,  and  in  the  nearly 

related  group  of  Leucophanese  established  by  Hampe." — [Ann.  Nat. 
Hist.  V.  73.)  The  same  tendency  is  still  more  remarkably  apparent  in  a 
curious  formation  of  loose  short  spiral  threads  generated  in  the  cells  of  the 
bodies  called  Antheridia,  and  elsewhere ;  which,  because  of  an  apparently 
spontaneous  motion  when  they  are  floating  in  water,  have  been  thought  to 
be  animalcules  of  the  genera  Spirillum  or  Vibrio. 

In  general,  Acrogens  are  plants  of  very  small  stature.  But  in  Ferns  they 
occasionally  acquire  the  size  of  trees ;  always  however  growing  with  a  simple 
stem  in  such  cases,  unless  when  their  growth  is  interrupted  by  accident. 
If  they  branch  naturally,  they  do  so  in  a  forking  manner.  Their  stem, 
instead  of  increasing  by  the  deposition  of  matter  originating  in  the  leaves, 
appears  to  be  a  mere  extension  of  one  common  vegetating  point,  which 
becomes  cylindrical  and  long,  when  it  is  capable  of  being  acted  upon  by  the 
influence  of  light.  It  may  be  regarded  indeed  as  a  mere  combination  of  the 
bases  of  leaves,  gradually  evolved  one  from  the  bosom  of  the  other. 

The  orders  of  Acrogens  seem  to  resolve  themselves  into  three  Alliances, 
of  which  the  lowest  in  organization  in  some  respects  is  the  highest  in 
others.  This  which  is  named  the  Muscal,  inasmuch  as  it  includes  the  true 
Mosses,  has  no  spiral  vessels,  no  veins  to  its  leaves,  and  its  species  are  of 
diminutive  size  ;  but  it  has  reproductive  organs  of  two  very  distinct  kinds,  and 
its  spore-cases  are  usually  elaborately  provided  with  elaters  at  least,  and  often 
with  a  complicated  arrangement  of  rudimentary  leaves.  The  two  others 
have  a  far  larger  stature,  are  abundantly  furnished  with  scalariform  or  true 
spiral  vessels  in  their  stem,  but  their  reproductive  organs  are  of  the  most 
simple  kind,  and  never  assume  different  forms  in  the  same  individual. 
The  one  called  the  Lycopodal  Alliance  has  scaly  leaves  and  pulverulent 
spores,  always  of  two  sorts,  contained  in  cases  which  usually  open  by 
definite  valves  ;  the  other,  called  the  FiUcal  Alliance,  has  thin  expanded 
veiny  leaves  and  granular  spores  of  only  one  kind  enclosed  in  cases  which 
burst  irregularly. 

The  affinities  of  Acrogens  are  well  ascertained.  Riccia  and  its  neigh- 
bours are  closely  allied  to  Lichens.  Horsetails  may  be  looked  upon  as  an 

approach  towards  the  structure  of  Ephedra  among  Gnetacese,  or  of  Casuarina 
in  Gale  worts.  The  Clubmosses  evidently  approach  Coniferous  Gymnogens 
in  their  small  scale-like  imbricated  leaves  and  coniferous  fructification. 
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Ferns  themselves  have  in  their  foliage  the  peculiar  veining  of  certain  genera 
l)C'longing  to  the  order  of  Yews  in  Gymnogens  ;  they  also  approach  Cycadaceous 
(Jymnogens  in  their  simple  cylindrical  stems  and  gyrate  foliage,  which 
bears  the  fructification  on  the  margin.  Nor  are  the  Urn  Mosses  (Bryacca?) 
without  their  resemblance  to  the  order  of  Yews  when  we  compare  some  of  the 
larger  species  with  the  little  Dacrydia  of  New  Zealand,  which  are  only  a 
few  inches  high. 

Alliances  of  Acrogens. 

MuscALES. — Cellular  {or  vascular).  Spore-cases  immersed  or  calyptrate 
(i.  e.  either  plunged  in  the  substance  of  the  frond,  or  enclosed 
within  a  hood  having  the  same  relation  to  the  spores  as  an 
involucre  to  a  seed-vessel.) 

Lycopodales. —  Vascular.  Spore-cases  axillary  or  radical,  one  or  many 
ceiled.    Spores  of  two  sorts. 

Filicales  —  Vascular.  Spore-cases  marginal  or  dorsal,  one-celled,  usually 
surrounded  by  an  elastic  ring.    Spores  of  but  one  sort. 

The  foregoing  statement  respecting  the  reproductive  organs  of  Acrogens  represents 
what  appeared  to  be,  in  1845,  the  amount  of  positive  knowledge  that  botanists  had 
acquired  upon  that  subject.  Since  then,  numerous  microscopical  observers  have 
occupied  themselves  with  a  search  for  what  are  supposed  to  be  the  equivalents  of 
sexes  in  the  higher  orders  of  plants,  and  Mr,  Henfrey  has  ably  condensed  their 
views  in  a  Report  to  the  British  Association  for  the  Advancement  of  Science,  read  at 
their  meeting  in  1851.  The  general  result  is  that  organs  analogous  to  the  sperma- 

togones of  Lichens,  and  the  conceptacles  of  Algals,  have  been  found  everywhere ;  and 
the  genera]  fact  that  Acrogens,  in  addition  to  their  spores,  are  furnished  with 
moving  spiral  filaments  or  antherozoids  is  placed  beyond  a  doubt.  It  must  also  be 
admitted  that  there  is  some  circumstantial  evidence  to  show  that  the  antherozoids  are 
intended  to  replace  the  pollen  grains  of  flowering  plants  :  but  at  present  there  is  no 
direct  proof  of  the  fact.  Since  Mr.  Henfrey 's  report,  above  alluded  to,  is  that  of  a good  and  conscientious  observer,  who  has  himself  studied  the  subject,  the  additional 
observations  introduced  into  this  edition  are  borrowed  largely  from  the  report  above 
alluded  to. 

He  observes  that,  in  regard  to  the  existence  of  two  sexes,  and  the  necessity  of  a 
process  of  fertilisation,  we  have  several  kinds  of  evidence. 

"  1.  The  inferences  to  be  deduced  from  the  universality  of  the  existence  of  two 
kinds  of  organs  in  connexion  with  the  reproductive  process.  We  have  seen  that 
these  exist  in  all  the  families  at  some  period  or  other  of  the  life  of  the  representative 
of  the  species.  In  the  Mosses  and  the  Hepatica?  they  occur  in  the  fully  developed 
plant.  In  the  Ferns  and  the  Equisetacea),  they  occur  upon  cellular  structures  of 
frondose  character,  developed  from  all  the  spores,  which  froudose  bodies  or  pro- 
embryos  have  an  existence  of  some  permanence,  especially  in  the  Equisetacese.  In 
the  Lycopodiacefe,  the  Isoetacese,  and  Rhizocarpeae,  the  pistillidia  occur  upon  very 
transitory  cellular  structures  produced  from  one  kind  of  spore,  the  larger;  while 
the  smaller  spores  at  once  develope  in  their  interior  cellules,  containing  moving  spiral 
filaments  such  as  occur  in  the  anthex'idia  of  the  other  families. 

"  2.  The  inferences  to  be  deduced  from  the  observations  on  the  development  of 
those  plants  in  which  the  two  kinds  of  organs,  occurring  in  distinct  places,  can  be 
separated.  Strong  evidence  has  been  brought  forward  that  the  dioecious  Mosses,  as 
they  are  called,  do  not  produce  sporangia  when  the  pistillidia  are  kept  apart  from  the 
antheridia  by  natural  accident.  The  majority  of  observers  state  that  the  large  spores 
of  the  Rhizocarpefe  do  not  germinate  if  the  small  spores  are  all  removed  from  con- 

tact with  them ;  a  few  covmter-statements,  however,  do  exist.  Again,  the  majority  of 
authors,  and  all  the  recent  ones,  state  that  only  the  large  spores  of  the  Lycopodiacese 
and  Isoetacese  produce  new  plants ;  while  some  older  writers  believed  that  they  had 
seen  the  small  spores  do  so. 
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"  3.  The  direct  observation  of  a  process  of  fertilisation,  of  which  we  have  only 
testimony  from  two  authors,  Suminski  and  Mercklin,  in  reference  to  the  Ferns  alone ; 
since  the  assertions  of  Schleiden  in  regard  to  the  Rhizocarpeae  have  been  demon- 

strated by  Nageli,  Hofmeister,  and  Mettenius,  to  have  been  based  on  veiy  impei'fect observation . 
"  The  circumstantial  evidence  furnished  under  the  first  head  seems  to  me  very- 

strong — so  much  so  that  I  am  inclined  to  adopt  the  idea  of  sexuality  on  this  ground, 
as  the  legitimate  provisional  hypothesis  arising  out  of  our  present  knowledge,  espe- 

cially when  supported  so  strongly  as  it  is  by  the  negative  evidence  indicated  under 
the  second  head. 

"  The  positive  evidence  of  the  third  head  is  certainly  very  insufl&cient  as  yet,  con- 
sidering the  extreme  delicacy  of  the  investigation.  Suminski's  other  observations  on the  details  have  been  contested  in  many  particulars ;  and  Mercklin,  the  only  other 

observer  who  asserts  that  he  has  seen  the  spiral  filaments  within  the  so-called  ovules, 
describes  the  conditions  difierently,  and  states  that  he  has  only  been  able  to  observe 
them  positively  there  three  times.  At  the  same  time  the  difficulty  of  the  investiga- 

tion should  make  us  hesitate  in  attaching  too  much  weight  to  the  failure  of  the  other 
observers  in  tracing  a  process  of  fertilisation;  moreover,  it  is  quite  possible  that 
actual  entry  of  the  spiral  filaments  into  the  canal  of  the  ovules  or  pistillidia  is  not 
always,  if  ever,  necessary. 

"  The  facts  before  us,  then,  appear  to  me  strong  enough  to  warrant  the  adoption  of 
the  views  propounded  by  the  latest  authors  on  this  subject,  and  the  acceptance  of  the 
hypothesis  of  sexuality  in  the  vascular  Cryptogams  as  the  most  satisfactory  explana- 

tion of  the  phenomena  as  yet  observed.  The  question  lies  now  much  in  the  same 
condition  as  that  of  the  sexuality  of  flowering  plants  before  the  actual  contact  of  the 
pollen-tubes  with  the  ovules  had  been  satisfactorily  demonstrated. 

"  Further  arguments  may  be  adduced  from  grounds  lying  out  of  the  preceding 
statements,  viz.,  1.  The  late  discovery  of  two  forms  of  organs  in  the  Algse,  Lichens, 
and  Fungi,  which,  although  imperfect  at  present,  lead  to  the  expectation  that  the 
analogues  of  the  antheridia  and  pistillidia  of  the  Mosses,  so  long  known,  will  be  found 
in  all  Cryptogamous  plants.  2,  The  analogies  between  the  processes  of  animal  and 
vegetable  reproduction  which  appear  to  be  offered  by  these  new  views  of  the  nature 
of  the  phenomena  in  the  vascular  Cryptogams.  To  this  last  argument  I  shall  merely 
allude,  as  it  may  be  considered  to  lie  beyond  the  special  province  of  the  vegetable 
physiologist ;  yet  when  we  recollect  the  imperceptible  character  of  the  gradations  of 
the  lower  forms  of  the  two  kingdoms,  there  seems  far  sounder  ground  than  is  allowed 
by  Schleiden  for  arguing  from  apparent  analogies  between  the  phenomena  occurring  in 
the  two  great  kingdoms  of  nature. 

"Under  the  second  point  of  view  mentioned  above,  the  facts  of  structure  may 
soon  be  disposed  of,  so  far  as  the  analogies  of  form  are  concerned ;  the  antheridia  of 
the  Mosses,  Hepaticae,  Ferns,  and  Equisetacege,  agree  with  the  small  spores  of  Isoetes, 
Selaginella,  Pilularia,  and  Salvinia,  in  producing  the  cellules  in  which  are  developed 
the  moving  spiral  filaments  which  constitute  the  essential  character  of  the  organs  of 
the  one  kind ;  while  the  pistillidia  of  the  Mosses  and  Hepaticse  agree  vsdth  the  so-called 
*  ovules '  of  the  Ferns,  Equisetacese,  Lycopodiacese,  Isoetaceee,  and  Rhizocarpese,  in 
general  structure,  and  in  the  presence  of  the  central  large  cell  from  which  the  new 
form  of  structure  originates. 

*'  The  gi-eat  differences  depend  on  the  position  in  time  and  space  of  the  organs,  in  the 
different  classes,  and  the  nature  of  the  immediate  product  of  the  so-called  '  embryo- 
sac,'  the  large  central  cell  of  the  pistillidia  and  '  ovules.' 

"  In  the  Mosses  and  Hepaticse  the  pistillidia  occur  upon  the  plant  when  the  vegetative 
structure  is  perfect, — and  the  immediate  product  of  the  great  cell  is  a  sporangium. 
If  a  process  of  fertilisation  take  place  here,  we  may  regard  the  antheridia  and  pistil- 

lidia as  analogues  of  the  anthers  and  pistils  of  flowering  plants,  the  sporangia  of  their 
fruits ;  or,  with  Hofmeister,  we  may  regard  the  phenomenon  as  an  instance  of  an 
*  alternation  of  generations,'  where  the  pistillidium  would  be  looked  upon  as  an  ovule, 
producing  (in  the  sporangium)  a  new  individual  of  totally  different  character  from 
that  developed  from  the  spore  (the  leafy  Moss  plant  in  the  usual  acceptation  of  the term). 

"  In  the  Ferns  and  Equisetacese,  we  find  the  spores  producing  a  frondose  stinicture 
of  definite  form,  upon  which  are  developed  antheridia  and  pistillidia,  or  *  ovules,'  Here 
then  we  seem  to  have  one  generation  complete,  and  the  new  development  from  the 
pistillidium  or  '  ovule '  appears  in  a  totally  new  form,  producing  stem  and  leaves which  have^  a  distinct  individual  form  and  existence,  and  produce  the  spores  after  a 
long  period  upon  temporary  parts  of  the  structure,  on  the  leaves ;  and  by  no  means 
cease  to  exist  when  those  are  matured.    Here  we  seem  to  have  a  real  '  alternation 
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of  generations/  and  Hofmeister  compares  the  whole  permanent  plant  of  the  Fern  or 
Equisetum  to  the  sporangium  of  the  Mosses  and  Hepaticse.  In  all  the  other  families, 
the  Lycopodiaceae,  Isoetaceae,  the  Rhizocarpeje,  the  pro-embryo  is  a  very  transitory 
production,  and  is  developed  from  a  difiFerent  spore  from  the  spiral  filaments.  This 
pro-embryo  is  clearly  analogous  to  that  of  the  Ferns  and  Equisetaceso ;  and  if  the 
existence  of  sexes  be  a  fact,  we  have  here  a  dioecious  condition  as  contrasted  with  a 
monoecious  condition  in  the  two  last-named  families.  Hofmeister  here  again  assumes 
that  the  pro-embryo  developed  from  the  large  spore  is  an  intermediate  generation 
between  the  two  perfect  forms  of  the  plant. 

"  It  is  rather  difficult  to  decide  upon  the  real  analogies  of  these  structures  vsdth  those 
of  the  flowering  plants.  The  resemblance  of  structure  is  so  close  between  the  pistil- 
lidia  of  the  Mosses  and  Hepaticse,  and  the  'ovules'  of  the  other  vascular  Cryptogams, 
that  they  must  be  regarded  as  analogues,  and  then  the  former  could  not  well  be  con- 

ceived to  be  analogous  to  the  pistils  of  flowering  plants,  but  rather  to  ovules :  if  this 
be  the  case,  the  sporangium  must  be  considered  the  analogue  of  the  perfect  plant  in 
the  Fern,  &c.,  and  the  leafy  stem  as  the  analogue  of  the  pro-embryo  of  the  Ferns,  &c. 
The  pistillidium  of  the  Mosses  can,  indeed,  hardly  be  regarded  as  analogous  to  the 
fi'uit  of  a  flowering-plant,  as  in  that  case  the  spores  would  be  ovules  produced  long 
after  fertilisation ;  and,  on  the  other  hand,  if  we  consider  the  pistillidia  of  the  Moss 
as  an  ovule,  which  it  might  be,  analogous  to  that  of  the  Coniferte, — in  which  a  large 
number  of  embryonal  vesicles  or  rudiments  of  embryos  are  produced  after  fertilisa- 

tion on  the  branched  extremities  of  the  suspensors, — then  we  seem  to  lose  the 
analogy  between  the  product  of  the  pistillidium  of  the  Moss  and  that  of  the  ovule  of 
the  Fern,  unless  we  would  regard  the  entire  plant  of  a  perfect  Fern  as  analogous  to 
the  ovule  of  a  Conifer. 

*'  Perhaps  the  time  has  hardly  come  for  us  to  arrive  at  any  conclusion  on  these 
points.  The  phenomena  in  the  Ferns  and  Equisetacese,  as  well  as  in  the  Rhizocarpeae, 
Lycopodiacese,  and  Isoetaceae  less  strikingly,  seem  to  present  a  series  of  conditions 
analogous  to  those  which  have  been  described  under  the  name  of  '  alternation  of 
generations '  in  the  animal  kingdom ;  and  seeing  the  resemblance  which  the  pistillidia of  the  Mosses  have  to  the  ovules  of  the  other  families,  we  can  hardly  help  extending 
the  same  views  to  them  :  in  which  case  we  should  have  the  remarkable  phenomenon 
of  a  compound  organism,  in  which  a  new  individual  forming  a  second  generation, 
developed  after  a  process  of  fertilisation,  remains  attached  organically  to  the  parent, 
from  which  it  differs  totally  in  all  anatomical  and  physiological  characters.  It  is 
almost  needless  to  advert  to  the  essential  difference  between  such  a  case  and  that  of 
the  occurrence  of  flower-buds  and  leaf-buds  on  one  stem  in  the  Phanerogamia,  as 
parts  of  a  single  plant,  yet  possessing  a  certain  amount  of  independent  individuality. 
These  are  produced  from  each  other  by  simple  extension,  a  kind  of  germination  ; 
while  the  Moss  capsule,  if  the  sexual  theory  be  correct,  is  the  result  of  a  true 
j  reproductive  process." 
1  In  a  postscript  to  the  above  report,  Mr.  Henfrey  makes  some  further  observations  : 
1  he  particularly  alludes  to  a  work  by  Dr.  W.  Hofmeister  upon  the  higher  Cryptogams, 
which  contains  an  elaborate  series  of  researches  upon  this  svibject.  He  there  confirms 
sail  his  previous  statements,  and  all  the  essential  particulars  given  by  Suminski, 
Nageli,  Mettenius,  &c.,  excepting  the  facts  of  the  impregnation  by  means  of  the  spiral 
filaments  or  spermatozoids,  which  however  he  considers  it  warrantable  to  assume. — 
*'  The  comparison  of  the  course  of  development  of  the  Mosses  and  Liverworts  on  the 
one  hand,  with  the  Ferns,  Equisetaceae,  Rhizocarpeae,  and  Lycopodiaceae  on  the  other, 
reveals  the  most  complete  agreement  between  the  development  of  the  fruit  of  the 
former  and  the  development  of  the  embryo  of  the  others.  The  archegonium  of  the 
Mosses,  the  organ  within  which  the  rudiment  of  its  fruit  is  formed,  resembles  perfectly 
in  structure  the  archegonium  of  the  Filicoids  (in  the  widest  sense),  that  paii;  of  the 
prothallium  in  the  interior  of  which  the  embryo  of  the  frondescent  plant  originates. 
In  the  two  great  groups  of  the  higher  Cryptogams,  one  large  central  cell,  originating 
free  in  the  archegonium,  gives  origin  by  repeated  subdivision  to  the  fruit  in  the 
Mosses,  and  to  the  leafy  plant  in  the  Filicoids.  In  neither  of  them  does  the  sub- 

division of  this  cell  go  on ;  in  both  does  the  archegonium  become  abortive,  if  spermatic 
filaments  do  not  reach  it  at  the  epoch  when  it  bui'sts  open  at  the  apex. 

"  Mosses  and  Filicoids  thus  afford  one  of  the  most  striking  examples  of  a  regular 
alternation  of  two  generations  widely  different  in  their  organisation.  The  first  of 
jthese,^  produced  by  the  germinating  spore,  developes  antheridia  and  archegonia, 
sometimes  few,  sometimes  many.  In  the  central  cell  of  the  archegonium,  in 
consequence  of  a  fertilisation  through  the  spermatozoids  emitted  from  the  antheridia, 
[becomes  developed  the  second  generation,  destined  to  produce  spores,  which  are 
always  formed  in  a  number  much  greater  than  that  of  the  rudimentary  fruits  of  the 
first  generation. 
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"  In  the  Mosses  the  vegetative  life  is  exclusively  committed  to  the  first,  the  pro- 
duction of  fruit  to  the  second  geueration.  Only  the  leafy  stem  possesses  roots  ;  the 

spore-producing  generation  draws  its  sustenance  from  the  foregoing.  The  fruit  is 
usually  of  shorter  duration  than  the  leaf-bearing  plant.  In  the  Filicoids  the  opposite 
condition  obtains.  It  is  true  the  prothallia  send  out  capillary  rootlets ;  those  of  the 
Polypodiacese  and  Equisetacese  under  all  circumstances,  those  of  the  Rhizocarpese  and 
Selaginellse  frequently.  But  the  prothallium  has  a  much  briefer  existence  than  the 
frondescent  plant,  which  in  most  cases  must  vegetate  for  several  years  before  it  comes 
to  bear  fruit.  Yet  the  contrast  is  not  so  strong  as  it  appears  to  be  at  first  sight.  The 
seemingly  unlimited  duration  of  the  leaf-bearing  Moss-plant  depends  upon  constant 
renovation.  Phenomena  essentially  similar  occur  in  proliferous  prothallia  of  the  Poly- 
podiacese  and  Equisetacese.  The  structure  of  the  lowest  {Anthoceros,  Pellia)  is  less 
complex,  and  the  duration  of  the  fruit-bearing  shoots  is  little  longer  than  that  of  the 
fruit  itself.  On  the  other  hand,  the  ramification  of  the  prothallium  of  the  Equise- 
tacese  is  exceedingly  complicated;  its  duration  is  even  equal  to  that  of  a  single 
shoot. 

"  It  is  a  circumstance  worthy  of  notice,  that  in  the  second  generation  of  Mosses,  as 
of  the  Filicoids,  destined  to  produce  spoi-es,  more  complex  thickenings  of  the  cell- 
walls  regularly  occur  (teeth  of  the  peristome  of  Mosses,  wall  of  capsule  and  elaters  of 
Liverworts,  vessels  of  Filicoids,  &c.),  while  in  the  first  generation,  springing  from  the 
spores,  such  structures  are  found  only  rarely  and  as  exceptions. 

"  The  manner  in  which  the  second  generation  arises  from  the  first,  varies  much 
more  in  the  Filicoids  than  in  the  Mosses.  The  Polypodiacese  and  Equisetacese  are 
hermaphrodite ;  the  Rhizocarpese  and  Selaginellse  monoBcious.  All  the  Filicoids 
agree  in  the  fact  that  the  first  axis  of  their  embryo  possesses  but  a  very  limited 
longitudinal  development ;  that  it  is  an  axis  of  the  second  rank  which  breaks  through 
the  prothallium  and  becomes  the  main  axis ;  further,  in  the  end  of  the  axis  of  the 
first  rank  never  becoming  elongated  in  the  direction  opposite  to  the  summit.  All 
Filicoids  are  devoid  of  a  tap-root,  and  possess  only  adventitious  roots. 

"  In  more  than  one  respect  does  the  course  of  development  of  the  embryo  of  the 
Conifers  stand  intermediately  between  those  of  the  higher  Cryptogams  and  the 
Phanerogams.    Like  the  primary  parent-cell  of  the  spores  of  the  Rhizocarpese  and  , 
Selaginellae,  the  embryo-sac  is  an  axile  cell  of  the  shoot,  which  in  the  former  is  \ 
converted  into  a  sporangium,  in  the  latter  into  an  ovule.    In  the  Conifers  the  embryo-  \ 
sac  also  very  early  becomes  detached  from  the  cellular  tissue  surrounding  it. 
The  filling-up  of  the  embryo-sac  with  the  albumen  may  be  compared  with  the  oi-igin  ; 
of  the  prothallium  in  the  Rhizocarpese  and  Selaginellse.    The  structure  of  the 
*  corpuscula'  bears  the  most  striking  resemblance  to  that  of  the  archegonia  of  Salvinia, still  more  to  that  of  the  Selaginellse.    If  we  leave  out  of  view  the  different  nature  of 
the  impregnation,  in  the  Rhizocarpese  and  Selaginellse  by  free-swimming  spermatic 
filaments,  in  the  Coniferse  by  a  pollen-tube  (which  perhaps  developes  spermatic 
filaments  in  its  interior),  the  metamorphosis  of  the  embryonal  vesicle  into  the 
primary  parent-cell  of  the  new  plant  in  the  Conifers  and  Filicoids  is  solely 
distinguished,  by  the  latter  possessing  only  a  single  embiyonal  vesicle  which  com- 

pletely fills  the  cavity  of  the  central  cell  of  the  archegonium,  while  the  former  { 
exhibits  veiy  numerous  embryonal  vesicles  swimming  in  it,  of  which  only  one  pressed 
into  the  lower  end  of  the  '  corpusculum'  becomes  impregnated.    The  embryo-sac  of the  Conifers  may  be  regarded  as  a  spore  which  remains  enclosed  in  its  sporangium ;  \ 
the  prothallium  which  it  forms  never  comes  to  light.    The  fertilising  matter  must  j 
make  a  way  for  itself  through  the  tissue  of  the  sporangium,  to  reach  the  archegonia  of  i 
this  prothallium." 

I  confess  that  I  am  by  no  means  satisfied  with  some  of  these  opinions.  The 
adoption  of  Steenstrup's  theory  of  alternate  generations  seems  to  arise  too  much  from  : 
a  priori  considerations,  and  the  statements  regarding  the  impregnating  action  of  the  | 
spiral  filaments  in  Ferns  appears  to  be  wholly  hypothetical.  i 

Let  us  take  for  illustration  Hofmeister's  account  of  the  developnient  of  the  organs  j 
of  Lypocods  {Annates  desScienceSy  ser.  3,  xviu.  183.)    It  is  only  in  Selaginella  helvetica, 
says  this  author,  that  he  has  been  able  to  make  out  what  happens  in  the  micro-  j 
spores  (powdeiy  matter)  after  they  are  sown.    In  the  beginning  of  March  he  sowed  | 
them  in  earth  and  sand  kept  constantly  moist.    Five  months  afterwards,  he  found  | 
in  each  microspore,  almost  without  exception,  a  great  quantity  of  small  spherical 
vesicles,  whose  diameter  was  scarcely  equal  to       of  a  line,  and  which  did  not  quite 
fill  the  cavity  in  which  they  wei-e  lodged.    When  these  microspores  were  carefully  | 
pressed,  the  vesicles  were  easily  squeezed  out,  and  there  appeared  in  some  of  them  | 
a  very  fine  spiral  thread,  or  spermatozoid,  which,  when  liberated,  stirred  with  a  I 
gentle  motion.    This  is  no  doubt  a  remarkable  fact ;  but  it  stops  short  of  the  proof 
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demanded,  that  the  spiral  threads  are  for  the  purpose  of  impregnation ;  a  function 
which  seems  the  more  doubtful  when  another  statement  by  Hofmeister  is  connected 
with  their  appearance.  This  ingenious  observer  expressly  declares,  that  the  spiral 
threads  were  generated  about  s^x  weeks  hefore  he  could  discover  on  the  prothallium  of 
the  macrospores  (granular  matter)  sowed  at  the  same  time,  the  first  rudiment  of  an 
archegone.  But  if  the  spiral  threads  were  to  impregnate  the  archegone,  why,  it  must 
be  asked,  are  they  not  formed  so  as  to  be  ready  to  act  at  the  moment  when  the 
archegone  is  prepared  to  receive  them,  as  occurs  between  pollen  and  stigma.  If  this 
can  be  explained,  it  would  next  be  necessary  to  enquire — first,  what  the  spiral  threads 
were  doing  during  the  six  weeks  that  they  laid  on  the  damp  sand  before  the  archegone 
was  ready  ;  and  secondly,  by  what  means  these  bodies  "  qui  s'agitaient  d'un  mouve- 
meut  assez  lent"  contrive  to  reach  the  archegones. 

It  must  not  however  be  omitted,  that  Hofmeister  expressly  declares  that  "  si,  dans 
mes  essais  de  culture,  je  recouvrais  d'une  cloche  de  verre  les  macrospores  et  les  mi- 

crospores semees  ensemble,  I'experience  n'aboutissait  ^  rien  de  satisfaisant.  Les  memes  spores  donnaient,  au  contraire,  promptement  des  embryons,  quand  je 
plagais  pres  d'elles,  sous  la  cloche,  des  individus  vivants  et  bien  fructifies  de  I'especo 
de  Selaginella  k  laquelle  ces  spores  appartenaient."  By  which  we  presume  it  is  intended to  say,  that  although  the  spiral  filaments  are  behindhand  when  sown  artificially,  yet 
they  keep  time  when  left  upon  the  plant.  But  where  there  is  a  positive  observation 
on  the  one  hand,  and  only  a  conjecture  on  the  other,  the  foraier  would  seem  to  be 
the  more  important  of  the  two. 



54 MUSCALES. [ACROGENS. 

Alliance  IV. — MUSCALES.— Tn-E.  Muscal  Alliance. 
Cem-ulares  foliace^,  DC.  Theor.  Elem.  249.  (1819). — Pseudocotyledone^,  Class  I.  Agardh,  Aph. 

103.  (1822),— Hetekonemea,  Fries  Syst.  Orb.  Fe^r.  33,  (1825)  in  pari.— Acotyledones,  Class  2. 
Ad.  Brongniart  in  Diet.  Class.  5.  159.  (1824).— Cryptogamice,  2d  Circle,  T.  F.  L.  Nees  v.  Esen- 
beck  and  Ebermaier  Handb.  der  Med.  Bot.  1.  18.  (1830).— Hepatic^  and  Musci,  Endlicher  Gen. 42.  and  46. 

Diagnosis. — Cellular  or  vascular  Acrogens,  with  the  spore-cases  either  plunged  in  the 
substance  of  the  frond,  or  enclosed  in  a  cap-like  hood. 

Next  after  the  Algal  series  follows  that  which  derives  its  name  from  Mosses,  pre- 
senting at  one  point  a  structure  nearly  as  simple  as  that  of  Lichens,  and  at  another  a 

complexity  of  organization  unknown  elsewhere  among  Acrogens.  The  Crystalworts 
(Ricciaceee),  by  which  the  series  begins,  are  mere  lobes  of  gi'een  or  purple  parenchyma 
floating  in  water  or  spreading  over  mud,  and  multiplied  by  reproductive  particles 
(spores)  generated  in  hollow  flask-Uke  cases.  Then  follow  masses  of  species  gathered 
together  under  the  names  of  Liverworts  (Marchantiacese)  and  Scalemosses  ( Jungerman- 
niacese),  whose  stems  and  leaves  are,  m  the  majority  of  instances  distinctly  separate, 
and  among  whose  spores  are  formed  elastic  threads  with  a  powerful  hygrometric  quaUty 
and  of  unknown  use.  Finally  the  ranks  are  closed  by  Splitmosses  (Andrseacese),  and 
Urn-Mosses  (Bryacese),  which  have  in  all  cases  a  distinct  axis  of  growth,  symmetrical 
leaves,  and  a  complicated  reproductive  apparatus  formed  by  the  adhesion  of  leaves  in 
rings  or  whorls :  in  emulation,  as  it  were,  of  flowers,  in  the  more  completely  organized 
classes  of  Endogens  and  Exogens. 

In  the  opinion  of  a  large  number  of  modern  observers  there  are  two  sexes  in  all 
these  plants,  the  one  bearing  the  name  of  Antheridia  (or  false  anthers),  and  the  other  of PistiUidia  (or  false  pistils).  That 

2  .such  organs  exist  is  certain  ;  the 
question  is  whether  or  not  they 
are  to  be  looked  upon  as  con- 

nected with  sexual  qualities. 
Those  who  regard  them  in  that 
light  have  naturally  taken  the 
imbedded  oblong  antheridia  of 
Marchantia,  and  the  stalked  re- 

ticulated ones  of  Jimgermannia, 
for  anthers  ;  but  Hooker,  in  his 
beautiful  Monograph  of  the  latter 
genus,  and  also  in  his  British 
Flora,  (p.  459,)  is  unsatisfied  as 
to  their  nature.  Greville,  in  the 
Flora  Edinensis,  is  in  a  similar 
state  of  uncertainty  ;  and  Agardh 
admits  nothing  more  in  them 
than  a  resemblance  to  male 
organs,  adopting  the  opinion  that 
they  are  a  particular  form  of 
gemmules.  Mu-bel  considers  the 
cups  or  baskets  of  Marchantia  to 
be  filled  with  little  buds,  and  the 
peltate  receptacles  to  be  male 
flowers,  while  the  stalked  recep- 

tacies  are  masses  of  pistils.  (See  his  admirable  Memoir,  tt.  vi.  et  vii.)  On  the  other 
hand  Greville  and  Arnott,  m  the  fom-th  volume  of  the  Transactions  of  the  Wernerian Society,  speak  thus  positively  against  the  sexuahty  of  the  organs  in  question  :— 

"  What  the  organs  really  are,  m  the  plants  under  review,  which  the  accurate  Hedwig so  weU  figured  and  described  under  the  name  of  stamens,  we  leave  to  others  to  decide ; but  we  cannot  help  entering  our  protest  against  those  bodies  called  Stamina  and  Pistilla in  more  per- advocate  for 

-  -     ,  .  I'CtiJication  of  Mosses,  it  has  nevertheless  appeared  to  me  an 
msm-mountable  objection,  that  the  supposed  anther  can  agam  produce  buds  and  strike roots  ;  which  is  certainly  the  case  with  regard  to  the  disks  of  Polytrichum  commune, 

-1.  
" 

Fig.  XXXIV. 

vui  we  cannot  neip  entering  our  protest  against  those  bodies  called  Staminj 
(the  young  thecse)  being  regarded  in  a  simUar  light  with  the  same  organs 
lect  plants     'Though,'  says  Sprengel,  « I  have  formerly  been  a  zealous Hedwig  s  TJieory  of  the  Fructification  of  Mosses,  it  has  nevertheless  anneari 

Fig  XXXIV.--1  Young  spore-cases  and  paraphjses  of  Mnium  cuspidatum. 
fwiraphyses  of  Polytrichum  corainuno.-'Z,Mi/;.  '^^oy-y^ai.u.iu.. 

2.  Antheridia  and 
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Bartramia  fontana,  Bryum  palustre,  undulatum,  cuspidatwm,  punctatuni,  and  with  tliose 
of  Tortula  ruralis.  In  Bryum  argenteiim  we  see  the  buds  containing  the  supposed 
anthers  constantly  drop  off',  strike  root,  and  produce  new  plants ;  this  I  have  observed myself  times  out  of  number.  Still  more  in  point  is  the  experiment  first  made  by  David 
Mees,  of  sowing  the  stellulse  of  Polytriehum  commune,  containing  merely  club-shaped 
bodies,  when  he  found  that  plants  came  up,  which  in  their  turn  produced  fruit.  Another 
excellent  naturalist.  Dr.  Roth,  has  made  similar  observations  with  regard  to  Hypnum 
squarrosum  and  Bryum  argenteum.  It  is  more  probable,  therefore,  that  these  supposed 
anthers  are  mere  gemmae,  produced  by  the  superabundance  of  the  juices,  and  hence 
surrounded  by  succulent  filaments.' "  Fries  also,  m  his  Plantce  homonemece,  xxxi., 
expresses  himself  thus,  "  Musci  sunt  esexuales  et  in  dicta  organa  masculina  meras  esse 
gemmas  vix  dubium  videatur." 

Nevertheless,  in  the  face  of  this  evidence,  Adolphe  Brongniart  retains  a  belief  in  the 
sexuality  of  Mosses,  and  in  the  male  functions  of  the  axillary  bodies  ;  and  he  says,  with 
justice,  that  it  appears  from  Brown's  mode  of  describing  Mosses,  that  he  entertains  a 
similar  opuiion.  Dr.  Taylor  also  thmks  that  the  Liverworts  show  the  presence  of  two 
sexes  in  the  most  evident  manner.  (Linn.  Trans,  xvii.  375.)  That  the  flask-  like  bodies 
called  pistillidia  are  female  organs  he  considers  proved  by  the  gei'mination  of  the  dark 
brown  particles  (spores)  that  are  contained  within  them.  He  admits  that  no  direct 
evidence  exists  to  show  that  the  antheridia  are  male  organs  ;  but  he  says  that  they  dis- 

charge a  viscid  whitish  liquor,  which  is  rapidly  dissolved  in  the  air,  uniformly  pre- 
cede the  pistilhdia,  and  have  fulfilled  their  office  before  the  seeds  (spores)  are  ripe. 

Dr.  Montagne  follows  on  the  same  side  (Ann.  Sc.  Nat.  2  Ser.  ix.  100),  with  the  sweep- 
ing assertion  that  "no  body  now-a-days  (1838)  doubts  that  Mosses  and  Liverworts  have 

two  sexes."  Mr.  Valentine,  in  two  elaborate  papers  (Linn.  Trans,  xvii.  465,  and  xviii. 
499),  denies  the  sexuality  of  some  plants  at  least  of  the  Muscal  Alliance  ;  justly  observ- 

ing, however,  that  the  experiments  mentioned  by  Sprengel  and  Mees  are  unsatis- 
factory, there  being  no  proof  in  them  that  it  was  the  antheridia  which  grew  ;  it  might 

have  been  the  whole  mass  of  the  stellate  disks  in  which  the  antheridia  occur.  Mr. 
Valentine  relies  upon  the  very  important  fact,  first  remarked  by  himself,  that  the 
pistillidum,  in  which  the  spores  are  produced,  is  not  in  existence  at  the  time  when  the 
antheridia  are  in  action.  Like  Mohl  and  Agardh,  he  maintains  that  the  spores,  although 
equivalent  to  seeds,  are  almost  identical  with  pollen  grains.  "  The  only  difference," 
he  adds,  "  that  I  can  find  between  pollen  and  sporules  is,  that  the  coat  of  the  latter  is  of 
a  more  rigid  and  opaque  texture.  From  this  difference  it  is  that  the  sporules  rarely 
bm'sfc  in  a  sudden  manner  upon  the  application  of  water ;  but  when  they  do,  the  moving 
particles  are  discharged  loose  in  the  water,  precisely  in  the  same  manner  as  are  those 
of  pollen." 

Upon  this  point  however  Mr.  Griffith  observes,  that  "  it  is  to  be  borne  in  mind,  that 
whereas  pollen  is  the  result  of  a  simple  separation  constituting  a  primary  and  inde- 

pendent process ;  in  Musci,  Hepaticse,  Salvinidae,  the  spores,  otherwise  so  similar  to 
pollen,  are  the  result  of  a  secondary  process,  dependent  on  a  primary  one  which  appears 
to  be  remarkably  analogous  to  phanerogamic  fecundation." 

Finally,  linger  in  his  accomit  of  the  anatomy  of  Biccia  (Linncea,  xiii.  1 3),  states  that 
antheridia  and  pistilhdia  are  alike  at  first,  that  the  contents  of  the  first  are  lost,  of  the 
second  retained,  and  that  the  first  perishes  while  the  second  is  pei-manent, — whence  it  is 
reasonable  to  presume  that  the  emission  from  the  antheridia  is  a  necessary  condition 
for  the  formation  of  spores.    He  therefore  regards  them  as  male  and  female. 

It  seems  clear  from  all  these  statements,  that  the  question  of  sexes  in  the  Muscal 
Alliance  is  undecided.  There  is  no  doubt  that  two  very  different  sorts  of  organs  exist 
among  its  species ;  but  it  does  not  appear  to  me  that  we  have  sufficient  evidence  at 
present  to  show  that  the  antheridia  are  male  organs.  So  far  as  they  are  concerned  wo 
have  conjecture  and  nothing  more.  All  that  is  proved  is:  1.  That  the  spores  are  bodies 
which  reproduce  the  plant,  and  are,  therefore,  analogous  to  seeds ;  and  2.  That  the 
structure  of  the  antheridia  and  pistilhdia  is  wholly  at  variance  with  that  of  anthers  and 
pistils  properly  so  called. 

Mr.  Griffith,  nevertheless,  in  an  elaborate  Memoir  on  Azollaand  Salvinia,  published  in 
the  Calcutta  Journal  of  Natural  History,  adopts  in  the  fullest  extent  the  opinion  that 
Acrogens  have  sexes,  as  will  appear  hereafter.  It  is,  however,  to  be  remarked  that  the 
question  is  not,  whether  there  may  not  be  in  such  plants  as  these  some  trace  of  a  male 
and  female  principle,  or  certain  organs  in  which  it  is  probable  that  such  a  pi-inciple 
resides ;  but  whether  there  is  any  such  stracture  as  that  which  we  know  to  be  sexual  in 
all  the  classes  of  plants  higher  than  Acrogens.  And  I  must  confess,  after  reading  Mr. 
Griffith's  very  learned  and  ingenious  observations,  that  my  opinion  remains  unshaken 
as  to  the  existence  of  most  essential  differences  between  Acrogens  and  other  plants  in 
all  that  regards  the  oi'gans  of  reproduction. 
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A  remarkable  point  of  structure  in  Liverworts  is  the  spiral  filament,  or  elater,  as  it  is 
called,  lying  among  the  sporules  within  the  spore-ease.  This  consists  of  a  smgle  fibre, 
or  of  two,  twisted  spirally  in  different  directions,  so  as  to  cross  each  other,  and  contained 
within  a  very  delicate,  transparent,  perishable  tube.  They  have  a  strong  elastic  force, 
and  have  been  supposed  to  be  destined  to  aid  in  the  dispersion  of  the  sporules, — a  most 
inadequate  end  for  so  curious  and  imusual  an  apparatus.  It  is  more  probable  that  they 
are  destined  to  fulfil,  in  the  economy  of  these  plants,  some  fmiction  of  which  we  have 
no  knowledge. 

One  of  the  most  extraordinary  points  in  the  history  of  the  Muscal  Alliance,  is  the  fact 
that  in  the  cells  of  the  antheridia  are  generated  bodies  having  what  seems  to  be 
spontaneous  motion,  and  apparently  of  the  same  nature  as  the  spermatic  animalcules  of 
animals.  This  unexpected  fact  has  been  fully  and  correctly  described  by  Meyen, 
(Ann.  Sc.  Nat.  N.  S.  x.  319),  who  has  found  the  same  creatm-es  (?)  in  the  correspond- 

ing organs  of  Chara  and  Mar- ehantia.  Unger  has  also  pub- 
lished an  elaborate  Memoir 

upon  this  singular  subject. 
(Ann.  Sc.  N.  S.  xi.  257  and  274.) 
He  describes  the  spii'al  threads 
of  Sphagnum  thus  : — "  These animalcules  consist  of  a  thick 
and  swollen  body  having  a 
slender  threadlike  appendage. 
The  length  varies  between  the Fig.  XXXV.  OM-25  and  0.0020  or  to 

of  a  line  Vienna  measure.  The  length  of  the  appendage  is  about  4^-  longer  than  the 
body,  so  that  the  total  length  of  the  animal  may  be  stated  to  be  the  0.01  of  a  line." 
It  is  to  be  observed  by  those  who  may  search  for  such  bodies  that  they  can  only  be 
found  just  when  the  antheridium  is  completely  formed,  and  that  a  magnifying  power  of 
at  least  600  diameters  is  required  for  their  detection.  Unger  regards  them  as  analogous 
to  the  genus  of  animalcules  called  Spirillum.  It  is  so  improbable  that  animals  should  be 
generated  in  the  cells  of  plants,  unless  accidentally,  that  we  cannot  but  entertain  grave 
doubts  whether,  notwithstanding  then'  locomotive  powers,  these  bodies  are  really  any 
thing  more  than  a  form  of  vegetable  matter  ;  and  it  is  worth  considering  if  they  may 
not  after  all  be  a  diminutive  representation  of  the  clavate  processes  surroimding  the 
spore  of  Equisetum,  and  perhaps  of  the  elaters  found  in  the  spore-cases  of  Liverworts. 
This  is  certain,  that  the  spores  and  elaters  of  Equisetum,  when  at  rest,  have  very  much 
the  appearance  of  the  Spirilla  in  the  antheridium  of  an  Urn  Moss  or  a  Chara ;  and  since 
it  has  been  proved  that  the  spiral  filaments  of  Equisetum  arise  from  the  spUtting  of  a 
cell  in  which  a  spore  is  genei'ated,  there  seems  no  reason  why  a  similar  action  should 
not  take  place  in  cells  that  are  destitute  of  spores.  As  to  the  motion,  how  are  we  to  tell 
that  it  is  not  a  hygrometrical  action  ?  There  is  as  active  a  motion  m  the  elaters  of 
Equisetum  as  in  the  spu'illa  of  Mosses,  only  it  arises  in  the  former  from  drying  and  in 
the  latter  from  floating  in  water.  Nageli  has  lately  found  the  spu-al  threads  of  Liverworts in  the  leaves  of  Ferns. 

Equisetum  may  be  regarded  as  a  link  between  this  alliance  and  Chara  on  the  one 
hand,  while  its  high  degree  of  composition  brings  it  into  the  neighbom'hood  of  Ferns and  Clubmosses. 

By  some  Botanists  the  orders  of  the  Muscal  Alliance  are  separated  into  two  great 
groups,  Hepatic£e  and  Musci ;  of  which  the  former  are  vvithout  an  operculum  and  have 
for  the  most  part  elaters,  while  the  latter  have  an  operculum  and  always  want  elaters. 
But  such  distinctions  seem  to  be  of  hardly  sufficient  importance  to  be  employed  for 
higher  purposes  than  the  distinction  of  Natural  orders. 

Natural  Orders  of  Muscals. 
1.  Hepatic^. 

Spore-cases  valvele^s,  vnihoui  operculum  or  elaters  .      .    15.  Ricciaceje, 
Spore-cases  vakeless  or  hwrsting  irregularly,  without  MAi^rwAKTiArp*- 

operculum,  but  with  elaters   /  ̂^'Aarchantiace^. Spore-cases  opening  ly  a  definite  number  of  equal  valves,  \  ,  -  Ttt.t^^,,,,  x,.,t  .  r,^  ̂  
^  without  operculum,  but  with  elaters  1 1  /  •  J  ungermanniace^ 

'  1 1 8.  Equisetace^. 
Spore-cases  peltate,  splitting  on  one  side,  without  oper- 

culum, and  with  an  elater  to  every  spore 
2  Musci. 

Spore-cases  opening  by  valves,  ivith  an  operculum,  with- 
out elaters  .}l9.  Andr^ace^. 

Spore-cases  valveless,  with  an  operculum,  tbithout  elaters  .    20.  Bryace^. 
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Order  XV.  RICCIACE^.— Crystalworts. 
RicciE^,  Nees  Leberm. ;  Bischoff  in  Nov.  Act.  xvii.  2.  964  ; 

Endl.  Gen.  xvii. 
Lindenb,  ibid,  xviii.  412. — RicciACEiE, 

Fig.  XXXVI. 

Diagnosis. — Spore-cases  valvelessy  without  operculum  or  elaters. 
Terrestrial  herbs,  of  diminutive  size,  inhabiting  mud  or  water,  swimming  or  floating, 

usually  annual,  their  leaves  and  stems  blended  into  a  frond  of  a  cellular  structure, 
creeping,  green  or  purple  under- neath, with  a  distinct  epidermis, 
and  a  cavity  of  air-passages  be- 

neath it  m  some  species.  Antheri- 
Uia  immei-sed  in  the  fi-ond,  with 
their  mouth  projecting  in  the  form 
of  a  papilla,  or  a  slender  cone. 
Pistillidia  in  the  frond  of  the  same 
or  a  different  individual,  immersed 
or  superficial,  sessile  or  stalked  ; 
the  common  involucre  either  miss- 

ing or  scaly  ;  the  involucels  none, 
or  in  the  form  of  Uttle  bladders  perforated  at  the  point.  Spore- 
cases  membranoiis,  united  to  a  calyptra,  or  distinct  from  it,  globose, 
bursting  irregularly  when  ripe.    Sporos  triangular,  pyramidal,  and 
half  round,  without  elaters. — Fndl. 

These  little  plants  form  a  plain  transition  from  Thailogens  to  Acrogens.    They  have 
that  combination  of  leaves  and  stem  into  what  is  called  a  frond,  which  is  characteristic 

of  Lichens,  and  then*  spoi'es  may  be  not  unaptly 
compared  to  the  tetraspores  of  the  Rose-tangle 
order.  But,  on  the  other  hand,  their  spores  are  col- 

lected in  large  numbers  within  organs  resembling 
the  pistils  of  phsenogamous  plants  ;  they  have  a  dis- 

tinct axis  of  growth,  and  an  epidennis  is  distinctly 
formed  with  stomates  for  breathing  with.  (See 
Lindenberg,  1.  c.)  While,  however,  for  the  latter 
reasons,  they  are  to  be  regarded  as  more  elevated 
in  the  scale  of  organization  than  Lichens,  or  similar 
plants,  they  are  inferior  to  Liverworts  and  Scale - 
mosses,  because  of  the  absence  of  those  spiral 
springs  called  elaters,  by  which,  in  the  latter  orders, 

the  spores  are  dispersed  ;  and  to  Split-mosses  and  Urn-mosses, 
because  they  want  the  complicated  apparatus  which  is  added  to 
the  spore-cases  of  those  orders,  under  the  form  of  either  an  oper- 

culum, or  peristome.  According  to  Endlicher,  the  Crystalworts 
pass  through  Corsinia  into  the  tribe  of  Liverworts,  and  by  Sphsero- 
carpus  into  that  of  Scalemosses.  There  is  a  detailed  account,  by 

Unger,  of  the  anatomy  of  Riccia  glauca,  in  the  lAnncea,  vol.  xiii.  p.  i.  The  genus 
Durisea  is  regarded  by  Messrs.  Bory  and  Montagne  as  forming  the  nearest  transition  to 
Liverworts  ;  they  describe  it  as  fructifying  under  water,  which  is  very  seldom  the  case 
with  the  other  Crystalworts.    Ann.  Sc.  N.  3  ser.  i.  225. 

Of  the  species  hitherto  known,  two-thu-ds  have  been  observed  in  Europe,  and  the 
remainder  in  various  parts  of  the  world.    Several  species  in  North  America,  the  Cape 
of  Good  Hope,  and  Brazil,  appear  to  be  very  similar  to  those  of  Europe. — £ndL 

The  uses  of  Crystalworts  are  unknown. 

Fig.  XXXVII. 

GENERA. 
Du-risea,  B.  ̂   Mont. 
Riccia,  Mich. 
Lichenoides,  Bisch. 
Ricciella,  A.  Braun. 

Hemiseumata,  Bisch. 
Ricciocarpus ,  Cord. 
Salviyiiella,  Hiibn. 
Hemtia,  Raf. 

Sphserocarijas,  Mich. 
Oxymitra.  Bisch. 

Riippinia,  Corda. Corsinia,  Raddi. 

Gilntheria,  Trevir. 
Bi'issocarpns,  Bisch. 
Tesselinia,  Dum.  part. 

Numbers.  Gen.  8.  Sp.  29. 
Lichenaceos. 

Position.  Bryacese. — Ricciace^. — Marchantiaceee. 
CcramiacecB. 

Fig.  XXXVI. — ].  Riccia  natans,  a  lobe  magnified;  2.  a  portion  of  it,  showing  the  spore-cases  cut open  ;  3.  spores. 
Fig.  XXXVII.— Riccia  glauca.  1.  A  young  spore-case  ;  2.  an  antheridium  ;  3.  spores  as  they  lie 

in  the  mother  cell.  {Uiigcr.' 
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Order  XVI.  M ARCH ANTIACE^.— Liverworts. 
Hepaticae,  Juss.  Gen.  7.  (1789)  ;  DC.  Fl.  Pr.  2.  415.  (1815)  ;  Jgnrdh  Aph.  104.  (1822)  ;  Nees  ah 

Eseiib.  in  Martins,  Fl.  Bras.  1  295.  (1833)  ;  Hooker's  British  Flora,  vol.  ii.  p.  97.  (1833) ;  Bischoff de  Hepaticis  in  Act.  Acad.  Nat.  Cur.  xvii.  pars  2.  {183ti) ;  A7in.  des  Sc.  2.  ser.  4.  309.  (183(5). — Marchantiaceae  and  Targioniaceae,  Ed.  pr.  F.ndl.  Gen.  xx.  —  Marchantieae  and  Targioniese, 
Nees  Lebermoosc,  iS4.— Marchantieas,  Taylor  in  Linn.  Trans,  17.  377. 

D I  AGNOSis.  Spore-cases  valueless,  or  bursting  irregularly,  without  operculum,  hut  with  elaters. 
Plants  growing  on  the  earth  or  ti'ces  in  damp  places,  composed  entirely  of  cellular 

tissue,  emitting  roots  from  theu'  under-side,  and  consisting  of  an  axis  or  stem  which ^  is  leafless,  but  bordered  by  membranous  expansions,  which 
sometimes  unite  at  their  margins,  so  as  to  form  a  broad  lobed 
frond,  having  a  distinct  epidermis  pierced  by  stomates.  An- 
thei'idia  either  immersed  in  the  frond,  or  placed  on  disk-like 
sessile  or  stalked  peltate  receptacles.  Pistillidia  lurking  within 
involucres,  either  placed  below  the  edge  of  the  frond,  or  on  the 
edge  or  under-side  of  stalked  heads.  Spore-cases  stalked,  open- 

ing by  irregular  fissm'es,  or  by  separate  teeth.  Spores  globose, with  elaters. 
With  these  plants  organization  advances  another  step.  To  the 

spores  of  the  Crystalworts  are  added  spiral  threads  or  elaters 
for  then'  dispersion  ;  and  various  lacerated  membranes  sur- 

rounding the  spore-cases  seem  to  be  imitating  the  calyx  and 
corolla  of  perfect  plants.  There  is  still,  however,  a  want  of 

true  leaves,  w'hich  are  fused,  with  the  stem,  into  a 
_  frond.   The  principal  part  of  the  order  has  the  spore- 

cases  raised  on  a  long  stalk,  and  clustered  into  a  head  ; 
but  this  character  is  missing  in  Tai-gioneee,  which 
Endlicher  regards  as  a  distinct  order.  In  these 
plants,  as  in  Mosses  and  Charas,  each  cell  of  what 
are  called  the  antheridia  contains  a  body  resembling 
an  animalcule  of  the  genus  Vibrio,  which  moves  about 
rapidly  in  water,  as  soon  as  it  is  liberated  from  its 
birth-place.  Germination  takes  place  by  an  universal 
increase  and  enlargement  of  the  spore,  which  becomes 
lobed,  as  it  were,  by  the  swelling  of  the  cellules,  and 
is  afterwards  nourished  by  the  emission  of  a  radicular 

fibre.  The  original  development  of  Ferns  and  Liverworts  is  much  the  same.  Fl.  Bras. 
i.  299. 

The  Liverworts  differ  from  Crystalworts  in  having  elaters  and  involucrate  spore-cases, 
and  from  Scalemosses  or  Jvmgermanniacese,  in  the  want  of  power  to  separate  their  spore- cases  into  distinct  valves. 

Natives  of  damp  shady  places  in  all  climates  ;  two  were  foimd  in  Melville  Island. 
The  only  atmospheric  condition  to  which  they  cannot  submit  is  excessive  di'yness. 

Little  is  known  of  their  uses.  De  Candolle  thinks  it  probable  that  the  larger  kinds 
will  be  found  to  resemble  foHaceous  Lichens  in  their  quahties.  A  few  are  slightly 
fragrant,  with  a  subacrid  taste.  They  have  been  employed  in  liver  complaints,  but  their 
use  seems  a  mere  superstition.  It  is,  however,  alleged  that  Mai-chantia  hemisphserica 
has  really  proved  advantageous  in  dropsical  affections. 

Fig.  XXXVIII. 

Suborder  I.  Marchan- 
TE^. --Spore-cases  capi- t;iie.  Involucels  mem- 
biiinous,  regularly  slit. 

Grimaldia,  Radd. 
Pleurochiton,  Radd. 
Syndonisce,  Radd. 
Maiinia,  Cord. 

Duvalia,  Nees. 
Petalophyllum,  Nees. 
Fimbriana,  Nees. 

Hypenantron,  Cord. 

Dictyochiton,  Cord. 
Fegatella,  Radd. 

Conocephalus,  A'aill. Cynocephalum,  Wigg. 
Lunularia.  Michel. 

Sedffwickia,  Bowd. Plagiochasma,  Lehm. 
Otiona,  Cord. 
Sedgmckia,  Bisch. Aitonia,  Forst. 
Ruppinia,  L.  f. Antrocephalus,  Lehm. 

I  llebouillia,  Radd. 

Asterdla,  Palis. 
Rhakiocarpcn,  Cord. 
Achiton,  Cord. 
?  Mesoregma,  Cord. 

Sauteria,  Nees. 
Hampca,  Nees. Dumortiera,  Nees. 
Hyrophila,  Mack. 
Hygrophyla,  Tayl. 9  Spathysm,  Nees. Marchantia,  March. 
Astroma7-chantia,'Nees Ch/amidium,  Cord. 

Preissia,  Nees. 
Chomiocarpon,  Cord. 

Suborder  II. TARGiONEiB. 
-  Spore-cases  submar- 
giual,  solitary.  Involu- cels wanting. 

Targionia,  Michel. Cyathodium,  Lehm. 
?  Carpobo'.us,  Sclxwein. 
Atbalamia,  Falconer. 

Numbers.  Gen.  15.  Sp.  20  ? 

EquisetacccE. 
Position.  Ricciacese. — Marchantiace^. — Jimgermanniaceai. LichenacecB. 

Fig.  XXXVin.— 1.  Marchantia  commutata 
the  disk  which  bears  the  spore-cases  ;  4.  elater ; 

natural  size  ;  2.  a  head  of  spore-cases ;  3.  n  section  of 5.  granular  spore. 
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Order  XVII.  JUNGERMANNIACE  Jl.— Scalemosses. 

Ilepaticarum,  §  §  Jungermanniaceae  et  Lejeuniacese,  Dumort.  Comment.  Botan.  112.  (18221.— Junger- manniiicese  et  Anthocerinese,  Id.  Si/llog.  Jum/erm.  (!.  (1831).— Ilepaticarum  §  of  most  other 
A nt'no7-s.- J ungnrmaimiaceds,  Nixiis  Fl.'2-i.  (IHSS).—Nees  v.  Esenb.  Naturgeschichte  der  Europa- iixhen  Lebermoose,  vol.  i.  (1833).— .Erad^.  Gen.  xxi. 

Diagnosis. — Sjiore- opening  by  a  definite  number  of  equal  valves,  without  operculum, 
bat  with  claters. 

Creeping  moss-like  plants,  either  with  imbricated  very  cellular  leaves  surrounding  a 
central  axis,  or  with  the  leaves  and  axis  all  fused  into  one  common  leafy  expansion. 

Antheridia.  scattered,  free,  or  immersed.  Pistillidia 
solitary,  with  both  involucre  andinvolucel.  Spore- 

cases  without  an  oper- 
Fig.  XLI. 

Spores  mixed  with 

Fig.  XL, 

culum,  4-parted,  or  4- 
valved,  with  or  with- out a  central  columella, 
elaters. 

Here  the  approach  to  a  higher  organization 
becomes  more  manifest.  Instead  of  a  frond  con- 

sisting of  a  stem  and  the  leaves  not  distinguish- 
able from  it,  we  have,  in  the  majority  of  cases, 

well-defined  separate  symmetrical  leaves  ;  and  in 
the  section  Anthocerotese  there  is  a  central  colu- 

mella, which  is  evidently  a  transition  to  the  struc- 
ture of  the  Urnmosses.  These  Scalemosses 

differ  from  the  Liverworts  in  the  regularly  valvate  condition 
of  the  spore-cases,  and  in  their  long-stalked  simple  fruits. 
In  Blasia  and  others,  the  habit  is  that  of  the  Liverworts. 

Shady  woods  in  hot  climates  appear  to  be  most  prolific  in 
these  plants,  which,  however,  seem  capable  of  growing  wher- 

ever the  climate  will  produce  Lichens.  The  tropics  are  very 
rich  in  them. 

Their  uses  are  vmknown. 
GENERA. 

R6meria,  Radd. 
Metzgeria,  Cord, 
Sarcomitriiim,,  Cord. 

Haplolaenidae. Blasia,  Michel. 
Symphyogyna,  Nees Mont. 
Pellia,  Radd. 

Scopu/ina,  Dumort. 
Diplomitridae. HoUia,  Endl. 

Blytia,  Endl. 

Suborder  I.  Jungerman- 
NE  A.— Spore-cases  1  or 4  valved  without  a  co- lumella. 

Metzgeridae. 
Metzgeria,  Radd, 
Echinomitrium,  Cord. 
Echinogyna,  Dumort. 
Fasciola,  Dumort. 

Aneuridas. 
Trichostylium,  Cord. 
Aneuia,,'  Dumort. 

Fig.  XXXIX.— 1.  Spore- case  of  Jungermannia  hyalina  ripe  and  bursting;  2.  the  same  very  young and  covered  with  its  calyptra  ;  3.  Elater  and  spore  ;  4.  Antheridium.  ' Fig.  XL. — Junt'ermannia  bidentata. 
Fig.  XLI.— 1.  Monoclea  crispata,  a  little  magnified;  2.  Spore-case  and  columella;  3.  Elater  and spore. 

Diplolaena,  Dumort. 
Dilaena,  Dumort. 
Cordaea,  Nees. 
Diplomitrium,  Cord. 

Codonidse. 
Fossombronia,  Radd. 

Codotiia,  Dumort. 
Jubulidae. 

Lejeunia,  Lib. 
Phragmicoma,  Dumort. 
Frullania,  Nees. 

Jubula,  Dumort. 

Bryopteris,  Nees. Schulthesia,  Radd. 
Physananthus,  Lcebg. 
Ptychanthus,  Nees. 

?  Frullanioides,  Radd. 
Madothecj)^  Dumort. Bellincinia,  Radd. 

Antoiria,  Radd. 
Porella.  Dicks. 

Radula,  Dumort. 
Radulotypus,  Dumort, 
Candollea,  Radd.  part. 



60 J  UNGERMANNI  ACEiE. 
[ACROGENS. 

Ptilidae. 
Ptilidium,  Nees, 

Blepharozia,  Dumort. 
Trichocolea,  Nees. 

Thricholea,  Dumort. 
Thricolca,  Dumort. 

Mastigophoridae. Sendtnera,  Endl. 
Mastigophora,  Nees. 

Schisma,  Dumort. 
Trichomanidae. 

Physiotium,  Nees. 
Herpetium,  Nees. 

Mastigophora,  Nees. 
Pleuroschistna,  Dum. 

Lepidozia,  Dumort. 

Mastigobryum,  Neeii. 1  'leu  roschismatypus , Dum. 
Calypogeia,  Radd.  part. Cincinnulus,  Dumort. 

Geocalycidfe. 
Gongylanthus,  Nees. 
Geocalyx,  Nees. 
Saccogyna,  Dumort. 

Syckorea,  Cord. 
Jungermannidae. 

Gymnoscyphus,  Cord. Cheiloscyphus,  Cord. 
Marsupella,  Dum. part. 

Harpanthus,  Nees. 
Gymnanthe,  Taylor. 

Lophocolea,  Nees. 
Jungermannia,  Dill. 

Aplozia,  Dumort. Lophozia,  Dumort. 
Ccphalozia,  Dumort. Anthelia,  Dumort. 
Blepharostoma,  Dum. 
Odontoschisma,  Dum. 

Plagiochila,  Nees  et  Mont. Radulce  sect.,  Dumort. 
Scapania,  Dumort. Candollea,  Radd. 
?  Notarisia,  Coll. 

Gymnomitridae. Alicularia,  Cord. 
Mesophylla,  Dumort. 

Aci'obolbos,  Nees. 

Sarcoscyphus,  Cord. 
Marsupia,  Dumort. Marsupella,  Dumort. 

Gymnomitrium,  Nees. Acolea,  Dumort. 
Haplomitrium,  Nees. 

Mniopsis,  Dumort. 
Suborder  II,  Anthocer- 

OTEX. — Nees.  Spore- cases  pod-shaped,  split 
on  one  side,  or  2-valved, with  a  columella. 

Anthoceros,  Mich. Anthocerites,  Corda. 
Monoclea,  Hook. 
Cladobryum,  Nees. 

NuMBEiis.  Gen.  42.  Sp.  650 

Position.  Mai-ehantiaceae. — Jdngermanniace^. — Andi-dcacese. 

The  genera  present  a  wonderful  variety  in  the  reproductive  organs,  but  in  almost 
all  the  existence  of  pistillids  and  antherids  has  been  demonstrated,  and  in  most 
cases  the  development  of  the  spore-cases  from  the  so-called  pistillids  has  been  traced. 
In  those  in  which  the  plants  most  resemble  Mosses  (Bryacese)  in  vegetation,  as  in 
Jungermannise,  the  pistillids  are  very  like  those  of  Mosses ;  this  is  also  the  case  in 
Marchantia ;  but  in  Pellia,  Anthoceros,  and  other  genera,  the  rudiment  of  the  spore- 
case  bears  a  striking  resemblance  to  the  so-called  ovules  of  Ferns,  Ehizocarps,  &c., 
occurring  upon  the  expanded  fronds  the  same  way  as  those  bodies  do  upon  the  pro- 
embryos  of  the  said  families.  In  all  cases  the  physiological  stages  are  analogous  to 
those  of  Mosses  ;  since  the  pistillids  produced  upon  the  fronds  or  leaf -bearing  stems 
developed  directly  from  the  spores,  go  on  to  produce  a  spore-case  alone,  in  which 
the  new  spores  are  developed,  without  the  intervention  of  the  stage  of  existence  pre- 

sented by  the  pro-embryo  of  Ferns  and  Horsetails  (Equisetaceae),  where  the  pistillids 
and  antherids  occur  upon  a  temporary  frond,  and  the  former  give  origin  to  the 
regular  stem  and  leaves  of  the  plant. — Ulenfrey. 

ADDITIONAL  GENERA. 
Steetzia,  Lehm.  =  Blyttia,  Endl.  Zoopsis,  Hooker  fit. 
Pleuranthe,  Taylor,  near  Jungermannia. 
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Order  XVIII.  EQUISKTACEiE— Horsetails. 

Equisetaceae,  DC.  Fl.  Fr.  2.  580.  ('1805);  Agardh  Aph.  119.  (1822);  Kaulfuss  Enum.  Filicum,  I. (1824);  Adolphe  Brongniart  Hut.  Veg.  Foss.  99.  (1^2^.)— Eiidl.  Gen.  xxv.  Link Jilic.  sp.  p.  9. 
Diagnosis. — Spore- cases  peltate,  splitting  on  one  side,  without  operculum,  and  with  an elater  to  every  spore. 
Leafless  branched  plants  with  a  striated  fistular  stem,  in  the  cuticle  of  which  silex  is 

secreted  ;  the  articulations  separable  and  surrounded  by  a  merabi-anous  toothed  sheatli. 
Stem  fistular,  with  many  longitudinal  cavities  in  its  circum- 

ference ;  chiefly  consisting  of  cellular  substance,  but  coated 
externally  with  a  layer  of  hard  woody  tubes,  from  which  plates 
of  a  similar  nature  project  towards  the  centre,  partially  divid- 

ing the  longitudinal  cavities  from  each  other.  Stomates  ar- 
ranged longitudinally  on  the  cuticle.  Spiral  vessels  very  small 

but  abundant.  Spore-cases  opening  inwards  by  a  longitudinal 
slit,  attached  to  the  lower  face  of  peltate  scales,  which  are  col- 

lected into  terminal  cones.  Spores,  oval  grains,  wrapped  round 
with  a  pair  of  highly  elastic  clavate  elaters. 

The  remarlcable  plants  known  by  the  vulgar  name  of  Horse- 
tails, seem  to  have  no  very  decided  affinity  to  any  existing 

order.    With  Ferns  their  relation  is  not  obvious.    In  the  ar- 
rangement of  then"  reproductive  organs  they  have  a  strikmg 

resemblance  to  Zamia,  and  in  their  general  aspect  to  Ephedra  or 
Casuarina.    Theh*  germmation  is  that  of  Cellular  plants,  and 
approaches  nearly  to  Urnmosses.    The  structui"e  of  their  stem 
is  well  described  by  Ad.  Brongniart  in  his  History   of  Fossil 
Vegetables,  as  are,  indeed,  other  parts  of  their  organisation  :  see 
Tables  11  and  12  of  that  work.    This  ingenious  writer  enter- 

tains the  opinion  that  the  green  body,  which  is  known  to  be  the 
spore,  is  a  naked  ovule,  and  the  fom-  swollen  filaments  that  sur- 

round it  four  grains  of  pollen  -united  in  pairs  to  the  base  of  the 
ovnle.   In  the  last  edition  of  this  work  I  adopted  M.  Brongniart's 
view,  and  accordingly  placed  Equisetum  with  Coniferae,  an  error 
so  very  obvious,  as  to  have  called  forth  rebukes,  which  were 
richly  deserved.    The  development  of  the  swollen  filaments  has 
been  carefully  observed  by  Mohl,  Henderson,  and  others,  who 
have  demonstrated  that  they  are  really  produced  by  the  spiral 
sphtting  of  the  cell  in  which  the  spore  is  formed  ;  in  fact,  they  appear  quite  analogous, 
as  Mr.  Griffith  has  stated,  to  the  elaters  of  Marchantia  and  its  allies,  to  which  the  order 
bears,  perhaps,  a  nearer  relation  than  to  any  other  plant.  To  regard  Horsetails  as  a  high form  of  the  Muscal  alhance  seems  to  me  more 
expedient  than  to  station  them  with  Ferns  and 
Clubmosses,  to  which  they  seem  to  have  no 
immediate  affinity.    The  resemblance  between 
the  peltate  scales  of  Equisetum  and  the  heads 
of  spore-cases  in  Marchantia,  is  too  obvious  not 
to  strike  the  most  unpractised  observer.  Link 
calls  these  scales  Sporidochia. 

The  germination  of  the  spores  has  been  ex- 
plamed,  both  by  Agardh  and  Bischoff".  The former  (Aphor.  120)  describes  it  thus:  from 
three  to  fom^fceen  days  after  they  are  sown,  they  send  down  a  fiUforra,  hyaline,  some- 

what clavate,  simple  root,  and  protrude  a  confervoid,  cylindrical,  obtuse,  articulated, 
tonilose  thread,  either  two-lobed  (in  E.  pratense)  at  the  apex,  or  simple  (in  E.  palustre). 
Some  days  afier,  several  branches  grow  out  and  are  agglutmated  together,  forming  a 
body  resembling  a  bundle  of  confervoid  threads,  each  of  which  pushes  out  its  own  root. 
The  account  of  Bischoff  (Nov.  Act.  Acad.  N.  Cur.  14.  t.  44.)  is  not  materially  different : 
he  finds  the  confervoid  threads,  or  numerous  processes  of  cellular  development,  go  on 

l  ig.  XLII. 

Fig.  XLIII. 

Fig.  XLII. — Equisetum  arvense.  1.  A  peltate  disk  seen  from  the  side. 
Fig.  XLIII.— Equisetum  ;  its  spores  wrapped  round  by  elaters. 
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growing  and  combining,  until  a  considerable  cellular  mass  is  formed  ;  then  this  mode 
of  development  ceases,  and  a  young  bud  is  created,  which  springs  up  in  the  form  of  the 
stem  of  the  Equisetum,  at  once  completely  organised,  with  its  air-cells,  its  central 
caWty,  and  its  sheaths,  the  first  of  which  is  formed  before  the  elongation  of  the  stem 
out  of  the  original  cellular  matter. 

Horsetails  are  foimd  in  ditches  and  rivers  in  most  parts  of  the  world,  within  and 
without  the  tropics. 

None  are  of  importance  in  a  medical  point  of  view ;  they  are  said  to  be  slightly 
astringent  and  stimulating,  and  have  even  been  recommended  as  dim'etics  and 
emmenagogues  ;  they  are,  however,  not  now  employed.  In  economical  purposes  they 
are  found  to  be  useful  for  polishing  furniture  and  household  utensils — a  property 
which  is  due  to  the  presence  of  a  great  quantity  of  silex  in  their  cuticle.  According  to 
the  observations  of  John  of  Berhn,  they  contaia  full  thirteen  per  cent,  of  siliceous 
earth.  The  ashes  have  been  found  by  chemists  to  contain  half  their  weight  of  siUca. 
The  quantity  of  silex  contained  in  the  cuticle  of  Equisetum  hyemale  is  so  great,  that 
Sivright  succeeded  in  removing  the  vegetable  matter  and  retaining  the  form.  On  sub- 

jecting a  portion  of  the  cuticle  of  Equisetum  hyemale  to  the  analysis  of  polarised  light 
under  a  high  magnifying  power,  Brewster  detected  a  beautiful  arrangement  of  the 
siliceous  particles,  which  ai-e  distributed  m  two  lines  parallel  to  the  axis  of  the  stem, 
and  extending  over  the  whole  surface.  The  greater  number  of  the  particles  form 
simple  straight  lines,  but  the  rest  are  grouped  into  oval  forms,  connected  together  like 
the  jewels  of  a  necklace,  by  a  chain  of  particles  forming  a  sort  of  cm^vilinear  quadrano'le 
these  rows  of  oval  combinations  being  arranged  in  pairs.  Many  of  those  particles 
which  form  the  straight  lines  do  not  exceed  the  500th  of  an  inch  in  diameter.  Brew- 

ster also  observed  the  remarkable  fact,  that  each  particle  has  a  regular  axis  of  double 
refraction.  In  the  straw  and  chaff  of  Wheat,  Barley,  Oats,  and  Rye,  he  noticed 
analogous  phenomena  ;  but  the  particles  were  arranged  in  a  different  mamier,  and 
displayed  figures  of  singular  beauty.  From  these  data  it  is  concluded  that  the  crystal- 

line portions  of  silex  and  other  earths,  which  are  found  in  vegetable  tissues,  are  not 
foreign  substances  of  accidental  occurrence,  but  are  integral  parts  of  the  plant  itself, 
and  probably  perform  some  important  function  in  the  process  of  vegetable  life.  A  very 
Ia.rge  quantity  of  starch  is  found  during  winter  in  the  rhizomes  ;  in  whose  cells,  during 
the  month  of  October,  the  particles  may  be  seen  in  active  motion,  passing  up  one  side, 
and  reti'eating  by  the  other,  much  in  the  same  way  as  in  Chara.  This  I  have  often 
noticed  in  Equisetum  fluviatUe. 

GENUS. 
Equisetum.  L. 

Numbers.  Gen.  1.  Sp.  10 
Cliaracea. 

Position.  Marchantiacese. — Equisetace^.  GneiacecB. 

The  first  discovery  of  the  analogy  between  the  development  of  the  spore  in  germi- 
nation in  the  Ferns  and  Equisetacese,  is  due  to  M.  G.  Thuret,  who  saw  the  spores  of 

the  latter  produce  a  cellular  pro-embryo  somewhat  like  that 
of  the  Ferns,  and  in  this  were  developed  antheridis  of 
analogous  structure,  emitting  cellules  containing  many  spiral 
filaments.  This  announcement  was  confirmed  by  M.  Milde, 
whose  observations  extended  over  some  months,  during  which 
time  no  "  ovule  "  was  produced,  but  he  saw  what  appeared to  be  the  rudiment  of  one.  Dr.  Mettenius  states  that  he  has 
met  with  decaying  ''ovules"  precisely  like  those  of  the  Ferns, 
upon  the  pro-embryo  of  one  Equisetum ;  and  thus  the  evidence 
is  completed,  so  far  as  the  occurrence  of  the  two  kinds  of 
organs  is  concerned. — Henfrey. 

M.  Thuret,  in  his  last  work  {Recherches,  &c.),  describes  the 
antherids  as  growing  at  the  end  of  the  lobes  of  the  prothal- 
lium.    They  are  larger  than  in  Ferns.    The  terminal  cells  of 

the  lobes  separate  to  allow  the  antherozoids  to  escape,  and  remain  on  the  lobes  like 
minute  coronets.    The  antherozoids  themselves  resemble  those  of  Ferns. 

Fig.  XLIV.— Antherid  of  Equisetum,  magnified ;  with  three  antherozoids,  still  more  magnified, 
seen  at  the  side— a/ter  Thuret. 
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Order  XIX.  ANDR^ACE^.— Splitmosses. 
Andra?aceae,  Nixus  PI.  24.  (1833)  ;  Endl.  Gen.  xxii. 

Diagnosis. — Spore-cases  openiiig  by  valves,  with  an  operculum,  without  elaters. 
Branching  moss-like  reddish  or  brown  plants,  with  imbricated  ribbed  or  ribless  leaves. 

Spore-case  with  a  calyptra,  seated 
on  a  fleshy  apophysis,  splitting  longi- 

tudinally into  four  equal  valves  whose 
summits  are  always  bound  together 
by  the  persistent  operculum.  Peri- 

stome 0.  Spores  surrounding  a  cen- tral columella. 
Linnaeus  considered  the  only  genus 

of  which  this  order  consists,  the  same 
as  Jungermannia ;  more  recent  ob- 

servers have  withdrawn  it  to  asso- 
ciate with  Urnmosses.  It  hardly, 

however,  belongs  more  to  the  one 
than  the  other  ;  if  it  agrees  with 
Urnmosses  in  having  an  operculum, 
it  disagrees  in  having  a  valvular 
spore-case  ;  and  if  it  accords  with 
the  Scalemosses  in  the  latter  circum- 

stance, it  differs  from  them  in  the 
former,  and  in  the  want  of  elaters. 

Natives  of  cold  and  temperate 
regions,  especially  on  rocks  in  bleak 
places,  as  high  as  the  limits  of  eter- 

nal snow,  where  they  form  a  close mat. 
Their  uses  are  unknown. 

GENERA. 
Andraea,  Ehr.  Acroschisma,  Hook,  f  I. 
Petrophila,  Brid. 

Numbers.  Gen.  2.  Sp.  13. 

Position  . — Jungerraanniacese . — 
Andr^ace^e. — Bryaceae. 

Fig.  XLIV. 

■Pig.  XLIV.— 1.  Andraen  nivalis,  natural  size  :  2.  the  same  much  magnified  ;  3.  spore-case  with  the  torn ■jaivi)t!  a  :  4.  spore-case  after  the  discharge  of  the  spores  ;  5.  columella  with  a  few  spores  adhering  ;  6. 
Audrsea  rupestria  much  magnified  ;  7.  its  antheridia  and  thread-like  paraphyses.— i^oo/cer 
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Order  XX.  BRYACE^E.— Urnmosses. 

Musci  Juss  Gen.  10.  (1789)  ;  Hedwh  Descr.  et  Adnmb.  (1787-1797)  ;  Bridel  MuscoJog.  recentiornm 
(1797-1803)  •  Iledw.  Species  Musc'or.  Frondos.  (1801)  ;  PalisotProdrovw  dcs  5  et  6  Fam.  de  rmtheo- 
aam  (1805)';  Bridel  Snppl.  (1806-1819)  ;  Weber  Tabul.  Muse.  Frondos.  (1813)  ;  1)C.  Fl.  Fr.  2.  438. (181.5)-  T  F.  L.  Necs  de  Muscor.  Propap.  (18i8)  ;  Hooker  and  Taylor,  Mnsc.  Brtt.  (1818); 
Hooker  Musci  Exotici  aSl^-\m)  ;  Agardh  Aphor.  105.  (1822);  Greville  and  Arnott  in  Wern. 
Tram  4  109  &-c  (1822)  ;  Nees  v.  Esenbeck,  Hornschuch,  andSlurm,  Bryolog.  Germ.  (1823)  ;  Grev. 
Ft  Edin.TiWi.  (1824);  Ad.  Brongn.  in  Diet.  Class.  11.  248.  (1827);  Hooker.  Brit.  Fl.  1.  459. 
(1830).-Bryace£e,  Ed.  pr.  (1836)  i^Endl.  Gen.  xxiv.  -  Sphagnacea?,  Endl.  Gen.  xxiii. 

Diagnosis. — Spore-cases  valveless,  with  an  operculum,  without  elatcrs. 

Erect  or  creeping,  ten-estrial  or  aquatic,  cellular  plants,  having  a  distinct  axis  of 
growth,  destitute  of  a  vascular  system,  and  covered  with  minute  imbricated,  entire,  or 
serrated  leaves.  Reproductive  organs  of  two  kinds,  viz.  1 .  A  ntheridia,  \yhich  are  axillary, cylindrical   or  fusiform 
12  3  stalked  sacs,  containing 

a  multitude  of  spherical 
or  oval  particles  emitted 
upon  the  application  of water,  and  coiled  up 
bodies  which  move  in 
water  with  activity;  2 
Pistillidia,  or  flask-like bodies  inclosed  within  a 
convolute  bract,  which  is 
eventually  carried  up  up- 

on the  point  of  the  spore- 
case.  Spore-cases,  or 
ripened  pistillidia,  hollow 
urnlike  vessels,  seated  up- 

on a  seta  or  stalk,  covered 
by  a  membranous  calyp- 
tra,  closed  by  a  lid  or  oper- 

culum, beneath  which  are 
one  or  more  rows  of  cel- 

lular rigid  processes,  call- 
ed collectively  the  peri- 

stome, and  separately 
teeth,  which  are  always 
some  multiple  of  four, 

and  combined  in  various  degrees  ;  the  centre  of  the  theca  is  occupied  by  an  axis  or  colu- 
mella, and  the  space  between  it  and  the  sides  of  the  theca  is  filled  with  sporules.  Spo- 

rules  in  germination  protruding  confervoid  filaments,  which  afterwards  ramify,  and 
form  an  axis  of  growth  at  the  point  of  the  ramifications. 

These  little  plants,  which  form  one  of  the  most  interesting  departments  of  Crypto- 
gamic  Botany,  are  distinctly  separated  from  all  the  previous  tribes  by  the  peculiar 
structure  of  their  reproductive  organs,  in  which  they  resemble  no  others,  except  the 
Scalemosses,  whose  approach,  however,  is  more  apparent  than  real.  In  their  organs 
of  vegetation  they  are  strikingly  similar  to  many  Clubmosses,  to  which,  perhaps,  an 
approach  is  made  by  Sphagnum,  whose  spore-case  has  no  peristome,  on  which  account, 
indeed,  that  genus  is  regarded  as  a  distinct  Natural  Order  by  Endlicher. 

For  a  long  time  Urnmosses  were  considered  to  be  destitute  of  stomates  ;  but  first 
Treviranus,  and  afterwards  Valentine,  distinctly  proved  those  organs  to  be  present ;  (Linn. 
Trans.  18,  239).  In  addition  to  such  apertures,  some  of  the  cells  of  certain  species  of 
Sphagnum  are  pierced  with  large  round  openings  ;  and  Roeper  has  observed,  that  such 
perforated  cells  are  the  habitation  of  the  animalcule  called  Rotifer  vulgaris.  (Flora, 
1838,  p.  17.)  Mohl  has  observed  similar  openings  in  the  cells  of  Leucobryum  vulgare, 
(Dicranum  glaucum,)  and  Octoblepharum  albidura  ;  he  thinks  they  are  formed  subse- 

quently to  the  construction  of  the  cells.    Ann.  Sc.  N.  s.  xiii.  108.    Schleiden  confirms 

Fig.  XLV.— 1.  Peristome  of  Tortula  ruralis  ;  2.  Theca  of  Ceratodon  purpureas  ;  3.  Supposed  repre- 
sentatives of  sexual  organs  in  Meesia  longiseta  ;  4.  Bryum  roseum  ;  5.  Peristome  of  Octoblepharum albidum  ;  6.  Apophysis  and  theca  of  Splachnum  luteum. 
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this,  and  adds  to  the  Ust  of  porous  Urnmosses,  Octoblepharum  cyhndricum,  Didymo- 
don  sphagnoides,  and  Leucobryum  minus,  albidum,  and  longifolium. 

Mr.  Griffith  {Calc.  Journ.  v.)  strenuously  advocates  the  sexuality  of  the  Antheridia 
and  Pistillidia,  regarding  the  former  as  a  true  male  apparatus,  and  the  latter  as  a  pistil 
containing  an  ovule.  I  do  not  know  that  he  has  anywhere  adduced  proof  of  the  validity 
of  this  opinion  ;  and  it  is  difficult  to  comprehend  upon  what  evidence  that  theory 
depends  ;  it  may,  however,  be  presumed,  that  he  considers  the  spores  to  be  analogous  to 
embryos,  foraied  in  vast  numbers.  This  admirable  observer  thinks,  that  evidence  in 
favour  of  fecundation  in  some  way  in  Mosses  and  Liverworts,  is  afforded  by  the 
breaking  up  of  the  tissue,  termmatmg  and  closing  what  he  calls  the  style,  that  is  to  say, 
the  point  of  the  pistillidium,  subsequently  to  the  application  of  a  particular  matter, 
whereby  the  style  becomes  a  canal,  opening  externally  by  a  browning  observable  in 
the  orifice  of  this  canal,  extending  downwai'ds  until  it  reaches  the  cavity  of  the  (his) 
ovary,  and  by  a  corresponding  enlargement  of  a  cell  (his  ovule)  existing  in  that 
cavity,  Mr.  Valentine,  however,  does  not  regard  these  appearances  as  connected  with fecundation. 

An  unmitiated  person,  reading  the  definition  of  a  genus  of  Urnmosses,  might  sup- 
pose that  to  be  the  tribe  in  which  an  approach  to  the  animal  creation  most  nearly 

takes  place.  Unacquainted  with  the  exact  meaning  of  the  Latin  words  employed  by 
Bryologists,  he  might  understand  by  the  peristomium  a  jaw,  by  the  calyptra  a  nightcap, 
and  by  the  struma  a  kind  of  goitre  ;  and  when  he  saw  that  teeth  belonged  to  this  jaw, 
he  would  naturally  conclude  that  it  was  really  a  vegeto-animal  of  which  he  was  reading. 
Struck  with  the  evident  absm'dity  of  giving  such  names  to  parts  of  plants,  without  at  the 
same  time  explainmg  their  real  nature,  I  formerly  ventured  to  call  the  attention  of 
naturalists  to  the  subject  by  the  following  paragraph  in 'the  Outlines  of  the  First  Prin- ciples of  Botany. 

"  The  calyptra  may  be  understood  to  be  a  convolute  leaf ;  the  operculum  another  ; 
the  peristomium  one  or  more  whorls  of  minute  flat  leaves  ;  and  the  theca  itself  to  be  the 
excavated  distended  apex  of  the  stalk,  the  cellular  substance  of  which  separates  in  the 
form  of  sporules." 

The  reasoning  upon  which  I  conceived  this  hypothesis  to  be  sustained,  was  the 
following : — Every  one  agrees  in  describing  the  calyptra  as  a  membrane  arising  from 
between  the  leaves  and  the  base  of  the  young  spore-case,  and  as  enveloping  the  latter, 
but  having  no  organic  connexion  with  it :  when  the  stalk  of  the  spore-case  lengthens,  no 
corresponding  extension  of  the  parts  of  the  calyptra  takes  place  ;  so  that  it  must  be 
either  ruptured  at  its  apex  (as  in  Jungermannia),  or  at  the  base  ;  and  in  the  latter  case 
it  would  necessarily  be  carried  up  upon  the  tip  of  the  spore-case,  which  it  originally 
enveloped.  Now,  what  can  be  more  reasonable  than  that  such  an  organ,  situated  as 
thus  described,  should  be  one  of  the  last  convolute  leaves  of  the  axis  which  the  spore- 
case  terminates,  bearing  the  same  relation  to  the  latter  as  the  convolute  bractea  to  the 
flower  of  Magnolia,  or,  to  speak  more  precisely  still,  as  the  calyptriform  bractese  to  the 
flower  of  Pileanthus  ?  If  the  calyptra  be  anatomically  exammed,  especially  in  such 
genera  as  Tortula  and  Dicranum,  no  difference  in  its  tissue  and  that  of  the  leaves  will 
be  observable  ;  and  that  very  common  tendency  to  dehisce  on  one  side  only  as  the 
diameter  of  the  theca  increases,  which  characterises  the  dimidiate  calyptra,  may  be 
understood  to  be  a  separation  at  the  line  where  the  margins  of  the  supposed  leaf  united  ; 
in  the  mitriform  calyptra  this  separation  at  a  given  line  does  not  take  place,  and  the 
consequence  is  an  irregular  laceration  of  its  base.  The  analogy  of  the  calyptra  being  of 
this  nature,  the  next  inference  would  naturally  be,  that  the  part  it  contains  corresponds 
with  a  flower-bud.  Upon  this  supposition,  the  external  series  of  parts  belonging  to  this 
supposed  bud  would  be  the  operculum  ;  the  adhesion  of  this  organ  to  the  spore-case, 
which  would  answer  to  the  apex  of  the  axis,  or  to  the  tube  of  the  calyx  of  flowering 
plants,  would  be  analogous  to  what  occurs  in  Eucalyptus,  or  perhaps  more  exactly  to 
that  of  Eschscholtzia.  As  to  the  number  of  the  parts,  in  a  state  of  cohesion,  of  which 
it  is  made  up,  it  will  be  observed  that  in  the  paragraph  above  quoted,  it  is  stated  to  be 
one  only.  My  reason  for  adopting  this  conclusion  was  the  absence  of  any  trace  of 
division  upon  its  surface  or  in  the  substance  of  its  tissue,  and  also  the  apparent  identity 
of  nature  between  it  and  the  calyptra  when  both  are  young,  in  the  Tortula  and  Dicra- 

num genera  already  cited.  With  regard  to  the  peristomium  : — The  teeth,  as  they  are 
called,  occupy  one  or  more  whorls  ;  they  are  evidently  not  mere  lacerations  of  a  mem- 

brane, because  they  are  in  a  constant  and  regular  number  in  each  genus,  and  that 
number  is  universally  some  multiple  of  4,  as  the  floral  leaves  of  flowering  plants  are 
ordinarily  of  3,  4,  or  5  ;  they  have  the  power  of  contracting  an  adhesion  witli  each  other 
i)y  their  contiguous  margins,  as  the  floral  leaves  of  flowering  plants  ;  they  alter  their 
position  from  being  inflexed  with  their  points  to  the  axis,  to  being  recurved  with  their 
points  turned  outwards, — exactly  as  happens  in  flowering  plants  ;  the  teeth  of  the  inner 
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peristomi'ura  often  alternate  with  those  of  the  outer,  thus  conformuig  to  the  law  of 
alternation  prevalent  in  the  floral  leaves  of  floweruig  plants ;  and,  finally,  if  we  compare 
the  various  states  of  the  leaves  of  Buxbaumia  aphylla  with  the  teeth  of  other  Urn- 
mosses,  it  is  impossible  not  to  be  struck  with  the  great  similarity  in  the  anatomical 
structure  of  the  two.  These  considerations  led  me  to  the  conclusion,  that  the  calyptra, 
operculum,  and  teeth  of  Urnmosses,  are  all  modified  leaves  ;  and  hence  that  the  spore- 
case  is  to  be  considered  more  analogous  to  a  flower  than  to  a  seed-vessel.  With  regard 
to  the  membrane,  or  epiphragma,  which  occasionally  closes  up  the  orifice  of  the  spore- 
case,  it  may  be  considered  as  formed  by  the  absolute  cohesion  of  the  leaves  of  the  peri- 

stome, just  as  the  operculum  of  the  genus  Eudesmia  is  formed  by  the  cohesion  of  petals  ; 
and  this  is  confirmed,  first,  by  Calymperes,  in  which  the  membrane  ultimately  separates 
into  teeth,  and  by  the  fact  that  the  horizontal  membrane  exists  most  perfectly  in  such 
genera  as  Polytrichum  and  Lyellia,  in  which  there  is  no  distinct  peristome.  As  to  the 
internal  structure  of  this  curious  apparatus  we  may  regard  the  spore-case  as  the  hollow 
apex  of  the  axis,  the  sporules  as  a  partial  dissolution  of  its  cellular  tissue,  and  the 
columella  as  the  unconverted  centre.  That  the  end  of  the  axis  or  growing  point  of  plants 
frequently  becomes  much  more  thickened  than  the  spore-case  of  Urnmosses,  requu^es 
no  illustration  for  those  who  are  acquamted  with  Eschscholtzia,  Rosa,  or  Calycanthus. 
That  tissue  is  frequently  disintegrated  for  particular  purposes,  is  proved  by  the  produc- 

tion of  pollen  out  of  the  cellular  tissue  of  an  anther,  and  by  the  general  law  of  propaga- 
tion that  seems  to  prevail  in  all  the  lower  alliances  of  plants  ;  the  same  phenomenon 

may  be  therefore  expected  in  Urnmosses.  That  the  columella  should  be  left  in  this 
dissolution  of  the  tissue  might  be  expected,  from  its  being  a  continuation  of  the  seta  or 
axis  of  development,  the  tissue  of  which  is  more  compact,  and  of  course  less  liable  to 
separation,  than  the  looser  tissue  that  surrounds  it ;  this  is  analogous  to  the  separation 
of  the  pollen  from  the  connective  of  most  plants,  or  from  parts  only  of  the  anther  of  all 
those  genera  which,  hke  Viscum,  ̂ giceras,  or  Rafflesia,  have  what  are  called  cellular 
anthers. 

Mr.  E.  Quekett  has  lately  proved  the  general  accuracy  of  these  views  by  the  discovery 
of  a  monstrous  moss,  in  which  common  leaves  take  the  place  of  the  spore-case,  its  peristome, 
and  other  apparatus.  As  this  is  a  very  curious  subject,  I  extract  at  length  his  observa- 

tions, with  a  few  vmimportant  omissions  : — "  Soon  after  Mr.  Ward  made  known  his  plan 
of  growing  plants  in  closely -glazed  cases  I  had  constructed  a  small  case,  in  which  were 
placed  various  Mosses,  both  in  fruit,  and  having  the  tendency  to  form  fruit.  Among 
the  number  was  a  mass  of  Tortula  fallax,  showing,  at  the  time,  the  early  condition  of 
the  seta,  capped  with  a  calyptra.  After  watching  the  progress  of  the  plants,  it  was  dis- 

covered that  the  Tortula,  which,  when  placed  in  it,  showed  every  tendency  to  produce 
fruit,  now  presented,  instead  of  fi"uit  advancing  to  maturity,  a  miniature  forest  of 
elevated  stems,  leafy  above  and  below,  but  in  the  intermediate  portion,  destitute  of 
leaves ;  in  fact,  all  appearance  of  capsules  approaching  maturity  was  dissipated.  On 
placing  some  of  the  plants  under  the  microscope,  it  was  evident  that  the  specimens  were 
furnished  with  the  usual  leaves  at  the  base  of  the  plant, — the  seta  existed,  and  presented 
the  usual  brown  colour,  quite  destitute  of  leaves,  but  in  the  place  of  the  capsule,  there 
was  a  continued  elongation  of  the  seta,  of  a  green  colour,  bearing  several  green  leaves, 
varying  in  number  in  diff"erent  specimens,  being  generally  from  about  twelve  to  twenty. It  appears  that  the  capsule  had  scarcely  commenced  to  be  formed,  when  the  elements 
of  the  modified  leaves,  (which  I  conceive  would  have  otherwise  formed  the  capsule  and 
peristome),  having  received  an  increased  degree  of  heat,  combined  with  more  moisture 
than  is  natural  to  these  plants,  occasioned  by  the  structure  of  the  case,  and  by  its  posi- 

tion, instead  of  being  converted  into  the  ordinary  capsule  and  peristome,  the  matters 
which  entered  the  plants  were  not  appropriated  to  the  development  of  organs  of  repro- 

duction, but  underwent  a  change  into  a  state  fitting  them  apparently  for  the  purposes 
of  nutrition." 

Mr.  Quekett  objects,  however,  to  that  part  of  the  theory  which  assumes  the  spore-ease 
to  be  the  hollowed  apex  of  the  axis  ;  he  considers  the  theca  and  operculum  to  be  the 
representatives  of  a  consolidated  calyx  ;  the  corolla  to  be  the  linmg  membrane,  whose 
fringed  edge  constitutes  a  peristome,  which  is  either  smgle  or  double,  and  appears  to  be 
the  representative  of  the  reproductive  apparatus ;  and  the  columella  to  be  the  recep- 

tacle, torus  or  axis  on  which  these  several  organs  are  arranged. 
Fine  illustrations  of  the  Anatomy  of  Urnmosses  will  be  found  in  Link's  Ausgev). Anat.  Bot.  Abhild.  Fasc.  4. 
Urnmosses  are  found  in  all  parts  of  the  world  where  the  atmosphere  is  humid  :  but 

they  are  far  more  common  in  temperate  climates  than  in  the  tropics.  They  are  among 
the  first  vegetables  that  clothe  the  soU  with  verdm'e  in  newly-formed  countries,  and 
they  are  the  last  that  disappear  when  the  atmosphere  ceases  to  be  capable  of  noin-ish- 
uig  vegetation.    The  first  green  crust  upon  the  cinders  of  Ascension  consisted  of  minute 
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Mosses ;  they  form  more  than  a  quarter  of  the  whole  Flora  of  Melville  Island  ;  and  the 
black  and  lifeless  soil  of  New  South  Shetland  is  covered  with  specks  of  Mosses  struggling 
for  existence.  How  they  find  their  way  to  such  places,  and  under  what  laws  they  are 
created,  are  mysteries  that  human  ingenuity  has  not  yet  succeeded  in  unveiling.  The 
Sphagna  occupy  vast  tracts  of  morass  with  their  spongy  stems  and  leaves. 

The  slight  astriugency  and  diuretic  qualities  of  Polytrichum  and  others  caused  them 
to  be  formerly  employed  in  medicine,  but  they  are  now  disused.  In  the  economy  of 
man  they  perform  but  an  insignificant  part ;  but  in  the  economy  of  nature,  how  vast  an 
end  !  Sphagnum  forms  part  of  the  food  of  the  reindeer  ;  and  in  the  polar  regions  the 
inhabitants  dry  it  and  make  it  into  a  sort  of  bread  "  miserse  vitse  deUcias."  Endl. 
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Mr.  Henfrey  thus  states  the  case  as  regards  the  fructification  of  these  plants  : — 
The  antherids  occur  in  the  axils  of  the  leaves  or  collected  into  a  head,  enclosed 
by  numerous  variously-modified  leaves,  at  the  summit  of  the  stem.  They  are  pro- 

duced either  on  the  same  heads  as  the  pistillids,  or  in  distinct  heads  on  the  same 
individuals,  such  mosses  being  called  monoecious ;  or  the  heads  are  found  only  on 
distinct  individuals,  such  mosses  being  termed  dioecious.  The  structure  of  the 
antherid  is  exceedingly  simple :  it  consists  of  an  elongate,  cylindrical,  or  club-shaped 
sac,  the  walls  of  which  are  composed  of  a  single  layer  of  cells,  united  to  form  a 
delicate  membrane.  Within  this  sac  are  developed  vast  numbers  of  minute  cellules, 
completely  filling  it,  and,  the  sac  bursting  at  its  apex  at  a  certain  period,  these 
vesicles  are  extruded.  When  the  nearly  perfect  sacs  are  placed  in  water,  the  vesicles 
within  appear  to  absorb  water,  and  swell  so  as  to  burst  the  sac  of  the  antherid,  and 
often  adhering  together,  they  collectively  appear  to  form  masses  larger  than  the 
cavity  from  which  they  have  emerged.  Through  the  transparent  walls  may  be  seen 
a  delicate  filament  with  a  thickened  extremity,  coiled  up  in  the  interior  of  each  vesicle. 
Often  before  the  extrusion,  but  always  shortly  after,  a  movement  of  this  filament  is 
to  be  observed  when  the  object  is  viewed  in  water  under  the  microscope.  The 
filament  is  seen  to  be  wheeling  round  and  round  rapidly  within  the  cellule,  the 
motion  being  rendered  very  evident  by  the  distinctness  of  the  thickened  extremity 
of  the  filament,  which  appears  to  be  coursing  round  the  walls  of  the  cellule  in 
a  circle. 

The  pistillids  of  Mosses  are  the  rudiments  of  the  fruit  or  capsules.  When  young, 
they  appear  as  flask-shaped  bodies  with  long  necks,  composed  of  a  simple  cellular 
membrane.  The  long  neck  presents  an  open  canal  like  a  style,  leading  to  the  enlarged 
cavity  below,  at  the  base  of  which,  according  to  Valentine,  is  found  a  single  cell 
proj  ecting  free  into  the  open  space.  This  single  cell  is  the  germ  of  the  future  capsule ; 
at  a  certain  period  it  becomes  divided  into  two  by  a  horizontal  partition,  the  upper 
one  of  these  two  again  divides,  and  so  on  until  the  single  cell  is  developed  into  a 
cellular  filament — the  young  seta ;  the  upper  cells  are  subsequently  developed  into 
the  urn  and  its  appendages,  and  as  this  rises,  it  carries  away  with  it,  as  the  calyptra, 
the  original  membrane  of  the  pistillid,  which  separates  by  a  circumscissile  fissure  from 
the  lower  part,  the  future  vaginula.  These  observations  of  Valentine  are  not  exactly 
borne  out  by  those  of  Schimper  in  some  of  the  details.  According  to  this  author, 
the  lower  part  of  the  pistillid  (the  germen  of  Brown)  begins  to  swell  at  a  certain 
time,  when  a  capsule  is  to  be  produced,  becoming  filled  with  a  quantity  of  what  he 
terms  "  green  gi-anulations."  As  soon  as  the  thickness  has  become  about  that  of  the 
future  seta,  the  cell-development  in  the  horizontal  direction  ceases,  and  its  activity 
is  directed  chiefly  to  the  upper  part,  which  begins  to  elongate  rapidly  in  the  direction 
of  the  main  axis.  This  elongation  causes  a  sudden  tearing  ofi"  at  the  base,  or  a  little 
above  it,  of  the  cell-membrane  enveloping  the  young  fruit,  and  the  upper  part  is 
carried  onwards  as  the  calyptra ;  the  lower  part,  when  any  is  left,  remains  as  a  little 
tubular  process  surrounding  the  seta.  While  the  yovmg  fruit  is  being  raised  up  by 
the  growth  of  the  seta,  the  portion  of  the  receptacle  upon  which  the  pistillid  is  borne, 
becomes  developed  into  a  kind  of  collar,  and  at  length  into  a  sheath  (the  vaginula) 
surrounding  the  base  of  the  seta  which  is  articulated  into  it  there. 

Hofmeister  describes  the  details  much  in  the  same  way  as  Valentine.  He  states 
that  there  exists  at  the  point  where  the  "  style  "  and  "  germen  "  of  the  pistillid  join, 
a  cell,  developed  before  the  canal  of  the  style  has  become  opened.  In  those  pistillids 
which  produce  capsules  this  cell  begins  at  a  certain  period  to  exhibit  very  active 
increase  ;  it  becomes  rapidly  divided  and  subdivided  by  alternately  directed  oblique 
partitions  into  a  somewhat  spindle-shaped  body  formed  of  a  row  of  large  cells.  Mean- 

while the  cells  at  the  base  of  the  germen  are  also  rapidly  multiplied,  and  the  lower 
pai^t  of  the  pistillid  is  greatly  increased  in  size.  The  spindle-shaped  body  continues 
to  increase  in  length  by  the  subdivision  of  its  uppermost  cell  by  oblique  transverse 
walls,  and  the  opposition  which  is  offered  by  the  upper  concave  surface  of  the  cavity 
of  the  germen,  causes  the  lov/er  conical  extremity  of  the  spindle-shaped  body  to 
penetrate  into  the  mass  of  cellular  tissue  at  the  base  of  the  germen,  a  process  which 
resembles  the  penetration  of  the  embryo  into  the  endosperm  in  the  embryo-sac  of 
certain  flowering  plants.  The  base  of  the  spindle-shaped  body,  which  is  in  fact  the 
rudiment  of  the  fruit,  at  length  reaches  the  base  of  the  pistillid,  and  penetrates  even 
some  distance  into  the  tissue  of  the  stem  upon  which  this  is  seated.  The  growth  of 
the  upper  part  going  on  unceasingly,  the  walls  of  the  germen  are  torn  by  a  circular 
fissm-e  and  the  upper  half  is  carried  upwards,  bearing  the  calyptra,  the  lower  part 
forming  the  vaginule.  The  upper  cell  of  the  spindle-shaped  body  then  becomes 
developed  into  the  capsule,  and  the  calyptra  often  becoming  organically  connected 
with  this,  as  the  base  of  the  seta  does  with  the  end  of  the  stem;  it,  in  such  cases, 
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undergoes  further  development  during  the  time  it  is  being  carried  upwards  by  the 
growing  fruit. 

The  view  now  entertained  by  Schiraper,  Hofmeister,  and  others,  of  the  reproduction 
of  the  Mosses,  is,  that  the  antherids  are  truly  male  organs,  and  that  they  exert,  by 
means  of  the  spiral  filaments,  a  fertilising  influence  upon  the  pistillid ;  it  being 
assumed  that  those  bodies,  or  the  fluid  they  are  bathed  in,  penetrate  down  the  canal 
of  the  style  or  neck-like  portion  of  the  pistillid  to  reach  the  minute  cell — the  supposed 
embryonal  cell — situated  in  the  globular  portion  or  germen  of  the  pistillid,  and  thus 
render  it  capable  of  being  developed  into  a  perfect  fruit. 
No  such  process  of  fertilisation  has  actually  been  observed  in  Mosses ;  all  the 

evidence  is  at  present  circumstantial, — but  this  is  very  strong.  In  the  first  place,  it  is 
stated  as  an  undoubted  fact  by  Schimper  and  Bruch,  that  in  the  dioecious  Mosses, 
those  on  which  the  antherids  and  pistillids  occur  in  separate  plants,  fruit  is  never 
produced  on  the  so-called  male  plants,  and  never  on  the  so-called  female,  unless  the 
males  occur  in  the  vicinity ;  several  examples  are  cited  in  the  woi'k  of  Schimper  above 
referred  to.  When  the  sexes  occur  alone,  the  increase  of  the  plant  is  wholly  dependant 
on  the  propagation  by  gemmae  or  innovations.  Mr.  Henfrey,  in  conclusion,  expresses 
his  opinion  that,  by  the  discovery  of  antherids  and  pistillids  in  other  higher  Cryptogams, 
the  ai'guments  from  analogy  greatly  strengthen  the  hypothesis  of  the  sexuality  of 
Mosses ;  but  he  admits  that  further  observation  is  required,  for  the  direct  proof  of  the 
occurrence  here  of  a  process  of  fertilisation, — an  opinion  in  which  I  wholly  concur. 
To  my  mind,  the  arguments  respecting  the  antherozoids  of  Mosses  amount  in  the 
present,  as  in  other  cases,  to  nothing  more  than  this — that  if  antherozoids  are  not 
for  the  purpose  of  fertilisation,  it  is  impossible  to  say  for  what  they  are  intended. 

Lantzius-Beninga  has  published  in  the  Nov.  act.  Acad.  Nat.  Cur.,  Vol.  xx,  an 
elaborate  examination  of  the  nature  of  the  spore-case  of  this  order,  especially  with 
reference  to  the  peristome.  The  scientific  botanist  who  makes  Urnmosses  a  special 
study,  will  find  an  examination  of  that  memoir  indispensable. 

ADDITIONAL  GENERA. 
Sprucea,  Hooh.f.  near  Holomitrium. Cymbana,  Taylor,  near  Fissidens. 

Bartramidula,  Bruch,  near  Barti'amia. Philonotula,      do.  do. 
Hedwigidium,  do.  near  Hedwigia. 
Campylostelium,  do.  near  Dicranum. 
Garckea,  Muller,  near  Phascum. 

Rigodium,  Kunze,  near  Hypnum. 
Cryptocarpon,  Dozy. 
Eriodon,  Mont,  near  Leskea. 
Leptochlsena,  do.  near  Bryum. 
Aschistodon,  do.  near  Trichostomum. 
Diplostichum,  do.  near  Fissidens. 

Brachymitrion,  Taylor,  near  Encalypta. 
Aulacopilum,  Wilson,  near  Splachnum. 
Aerobryum,  Dozy,  near  Cryphaea. 
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Alliance  V. — LYCOPODALES. — The  Lycopodal  Alliance. 

Diagnosis. —  Vascular  AcrogenSf  with  axillary  or  radical  one — or  many-celled  spore-cases, 
and  spores  of  two  sorts. 

The  formation  of  leaves,  which  in  the  Muscal  Alliance  had  become  complete,  is  in  this 
group  carried  still  further  ;  for  the  leaves  are  now  capable  of  generating  spore-cases  in 
their  axils.  That  tendency  to  form  spiral  vessels  which  in  Muscales  is  confined  to  the 
cellular  tissue,  with  the  single  exception  of  the  Horsetails,  is  now  a  characteristic  of 
this  Alliance,  the  axis  containing  in  all  cases  spiral  tubes  in  abundance.  The  larger  of 
the  Clubmosses  seem  to  imitate  Coniferous  Gymnogens  in  their  manner  of  growth,  and 
in  their  tendency  to  collect  their  spore-cases  in  cones.  The  Pepperworts  evidently 
exhibit  an  approach  to  that  system  of  converting  leaves  into  seed-vessels  which  is  so 
generally  characteristic  of  flowering  plants.  Here  too  it  would  seem  that  we  have  a 
great  approach  to  the  manner  in  which  sexual  organs  are  formed  in  the  more  perfect 
classes. 

Spore-cases  1-B-celledf  axillary ;  reproductive  bodies  similar  .  .  21.  Lycopodiace^. 
Spore-cases  moMy-cdled,  radical  (or  axiUary);  reproductive  bodies  1  oo  lyr  rctt  eace^e 

natural  orders  of  lycopodals. 

dissimilar 
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Order  XXL— LYCOPODIACEiE.— Clubmosses. 

Lycopodineaj,  Swartz  Synopsis  Filicum  (1806);  R.  Brown  Prodr.  164.  (1810);  Agardh  Aph.  ll2. 
(1822)  ;  Greville  Flor.  Edin.  xii.  (1824)  ;  Martitis  Ic.  pi.  crypt.  37.  (18341.— Lycopodiaceas,  DC. 
Fl  Fr.  2.  257.  (1815) ;  Ad.  Brmign.  in  Diet.  Class.  9.  561.  (1826)  ;  Link.  Filic.  Sp.  155;  Endl. 
Gen.  xxxvi. 

DiAGmsis.—LycopodcdAcrogens,  with  l-3-celled  axillary  spore-cases,  and  the  reproductive 
bodies  all  of  the  same  nature. 

Usually  moss-like  plants,  with  creeping  stems  and  imbricated  leaves,  the  axis  consist- 
ing of  one  solid  cord  of  annular  vessels,  or  of  a  reticulated  column  of  such  vessels  inter- 

sected by  cellular  tissue  ;  or  stemless  plants,  with  erect  subulate  leaves,  and  a  soUd 
corm.    Spore-cases  1-3-celled,  axillary,  sessile,  either  bursting  by  distinct  valves,  or 

indehiscent,  and  containing  either  minute 
powdery  matter,  or  sporules,  marked  at  the 
apex  with  three  minute  radiating  elevated 
ridges  upon  their  proper  integument,  or  irre- 

gularly tuberculated. 
Intermediate  as  it  were  between  Ferns  and 

Coniferse  on  the  one  hand,  and  Ferns  and 
Mosses  on  the  other  ;  related  to  the  first  of 
those  tribes  in  the  want  of  sexual  apparatus, 
and  in  the  abundance  of  annular  ducts  con- 

tained in  their  axis ;  to  the  second  in  the 
aspect  of  the  stems  of  some  of  the  larger  kinds  ; 
and  to  the  last  in  their  whole  appearance, 
Lycopodiacese  are  distinctly  characterised  by 
theu'  organs  of  reproduction.  These  are  gene- 

rally considered  to  be  of  two  kmds,  both  of 
wliioh  are  axillary  and  sessile,  and  have  from 
1  to  3  regularly  dehiscing  valves,  the  one  con- 

taining a  powdery  substance,  the  other  bodies 
much  larger  in  size,  which  have  been  seen  to 
germinate.  In  conformity  with  the  theory 
that  all  plants  have  sexes,  the  advocates  of 
that  doctrine  have  found  anthers  in  the  former, 
and  pistils  in  the  latter  ;  but,  as  in  other  similar 

cases,  this  opinion  is  entirely  conjectural,  and  founded  upon  no  direct  evidence  :  all  that 
we  really  know  is,  that  the  larger, bodies  do  germinate,  and,  if  we  are  to  credit  Wilde- 
now,  the  powdery  particles  grow  also.  He  says  he  has  seen  them.  I  think  it  is  hardly 
to  be  doubted  that  the  latter  are  the  abortive  state  of  the  former.  Link,  however,  takes 
quite  a  different  view  of  the  matter,  and 
regards  the  larger  bodies  as  Antheridia, 
while  the  smaller  he  calls  spores.  (Ausgew. 
Anat.  Bot.  Abbild.fasc.  4.  t.  4.)  Accord- 

ing to  SaHsbury,  in  the  Limiean  Tran- 
sactions, vol.  12.  tab.  19,  Lycopodium 

denticulatum  emits  two  cotyledons  upon 
germinating  ;  but,  supposing  this  observa- 

tion, which  requires  confirmation,  to  be 
exact,,it  is  much  more  probable  that  the 
two  Httle  scales  so  emitted  are  primordial 
leaves  than  analogous  to  cotyledons.  The 
genus  Phylloglossum  is  remarkable  for  hav- 

ing the  foliage,  and  mode  of  growth  of 
Isoetes  combmed  with  the  fructification  of  a  Lycopodium,  and  offers  a  strong  argument 

Fig.  XLVI.  — 1.  Bernhardia  dichotoma;  2.  its  spore-case  ;  3.  the  same,  cut  across;  4.  Lycopodium 
annotinum  ;  5.  its  spore-case,  with  the  scale  to  which  it  is  axillary. 

Fig.  XL VII.— 1.  Spore-case  of  Lycopodium  denticulatum  opened;  2.  antheridium;  3.  spoie.— Link. 

Fig.  XLVI. 

Fig.  XLVII. 
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Fig.  XLVIII. 

to  those  who  would  place  the  former  genus  in  this  natural  order.  It  is  said  to  have 
quite  the  appearance  of  Plantago  pusilla. 

According  to  Ad.  Brongniart,  the  stem  of  a  Lyco- 
podium  is  almost  identical,  anatomically,  with  the  root of  Ferns. 

In  geographical  distribution  these  follow  the  same 
laws  as  Ferns,  being  most  abundant  in  hot  humid 
situations  in  the  tropics,  and  especially  in  small  islands. 
As  they  approach  the  north  they  become  scarcer  ;  but 
even  in  the  climate  of  northern  Europe,  in  Lapland 
itself,  whole  tracts  are  covered  with  Lycopodium 
alpinum  and  Selaginoides. 

The  powder  contained  in  the  spore-cases  of  Lyco- 
podium clavatum  and  Selago  is  liighly  inflammable  ; 

shaken  out  and  collected  it  is  employed  under  the 
name  of  Lycopode,  or  vegetable  brimstone,  on  the  Con- 

tinent, m  the  manufacture  of  fireworks, and  in  pharmacy 
to  roll  up  pills,  which  when  coated  with  it  may  be  put  into  water  without  being 
moistened.  The  plant  of  Lycopodium  clavatum  has  long  been  used  as  an  emetic,  and  that 
of  L.  Selago  as  a  cathartic  ;  but  it  is  said  that  if  the  dose  is  not  small  it  is  followed  by 
faintness  and  convulsions  ;  it  is  regarded  as  a  powerful  irritant,  and  has  been  externally 
employed  for  keeping  blisters  open,  and  as  a  counter-irritant  in  cases  of  inflamed  eyes. 
The  most  remarkable  plant  of  the  order,  however,  is  the  Yatum  condenado  (Yatum 
Great  Devil,  and  condenado  accursed,)  which  appears  to  be  the  Lycopodium  rubrum  of 
Chamisso.  Sir  W.  Hooker,  who  calls  it  L.  catharticum,  states  that  it  acts  most 
vehemently  as  a  purgative,  and  has  been  administered  successfully  in  Spanish  America 
in  cases  of  elephantiasis.  According  to  Vastring,  Clubmosses  are  likely  to  become  of 
importance  in  dyeing  ;  he  asserts,  that  woollen  cloths  boiled  witli  Lycopodiums,  especially 
with  L.  clavatum,  acquire  the  property  of  becoming  blue  when  passed  through  a  bath 
of  Bi-azil  wood.  Lycopodium  Phlegmaria  is  reputed  an  aphrodisiac.  So  also  the  rock- 
lily,  a  name  sometimes  given  to  Selaginella  convoluta,  Spring,  also  called  Lycopodium 
squamatum,  a  plant  remarkable  for  its  hygrometrical  properties,  rolling  up  into  a  ball 
when  dry  and  unrolhng  again  when  damped,  is  asserted  by  Martins,  who  found  it 
abundantly  in  the  provinces  of  Bahia  and  Fernambuco,  to  act  upon  the  mucous  mem- 

brane, especially  of  the  uropoetic  system.  "  Potentiam  virilem  amissam  ejus  decocto 
reduci  posse  perhibent,  quo  jure  nescio."  He,  however,  advises  a  full  trial  to  be  made of  these  and  the  East  Indian  species. GENERA. 
Tmesipteris,  Bernh, 
Psilotum,  Swartz. 
Bemhardia,  Willd. 
Hoffmannia,  Willd. 

Tristeca,  Palis. 
Lycopodium,  Linn. Sela(io,  Hook,  et  Gren. 

Huperzia,  Bernh. 

Lepidotis,  Palis. Chamaeclinis,  Mart. Selaginella,  Spring. 
Stachr/gpnandrum,Fs. 

Diplostachyum,  Palis. 
Gymnogynum,  Palis. Phylloglossum,  Kunze. 

Numbers.  Gen.  1.  Sp.  200.  (Hooker.) 

ConifercB. 
Position. — Ophioglossaceas. — LYCopoDiACEiE.- — Marsileacese. 

Fig.  XLVIII.— Lycopodium  apodum — after  Payer. 

Spring  Monographie  de  lafamille  des  Lycopodiacees,  ̂ to.  Brussels,  1842^9.  Karl  Muller  in  Botan.  Zeitung, 
July  31,  1846. 

The  following  ample  account  of  modern  attempts  to  explain  the  nature  of  the 
reproductive  organs  of  liycopods  is  condensed  from  Mr.  Henfrey's  valuable  report,  to which  I  am  already  so  much  indebted : — 

The  fructification  of  this  family  consists,  as  is  well  known,  of  spikes  clothed  with 
fruit-leaves,  bearing  on  their  inner  faces  sporangia  containing  spores.  These  spores are  of  two  kinds.  One  sort  occur  in  large  numbers  in  their  sporangium,  and  are  very 
small ;  the  others  are  much  larger,  and  only  four  are  met  with  in  a  sporangium. 
Spring,  who  has  devoted  great  attention  to  the  general  characters  of  the  Lycopods, 
has  given  especial  names  to  the  two  kinds  of  spore-cases  ;  those  with  the  four  large 
spores  he  calls  oophorids,  those  with  the  small  spores  antherids  ;  but  he  did  not  mean 
to  attribute  a  sexual  antithesis,  merely  a  morphological  one,  as  he  expressly  states. 
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The  general  impression  with  regard  to  the  import  of  the  two  kinds  of  spores  has 
long  been,  that  the  large  spores  alone  are  capable  of  producing  new  plants  ;  and  five 
years  ago,  Dr.  C.  Muller  published  a  memoir,  of  which  the  following  are  the  essential 
results  : — 

The  large  spores  are  more  or  less  globular  bodies,  usually  flattened  on  the  surfaces 
in  which  they  are  in  contact  with  the  oophorid ;  thus,  while  the  outer  side  has  a 
spherical  surface,  the  inner  side  has  three  or  four  triangular  surfaces,  as  in  L.  selagi- 
noides  and  L.  denticulatum.  They  possess  two  coats,  the  outer  very  thick,  and 
composed  of  numerous  cells,  the  cavities  of  which  are  almost  completely  filled  up  by 
deposits  of  secondary  layers.  This  outer  coat  exhibits  various  forms  of  raised  markings 
on  its  outer  surface,  and  in  some  cases  these  seem  to  form  a  distinct  layer — a  kind  of 
cuticle,  capable  of  being  separated  from  the  subjacent  cells.  The  inner  coat  of  the 
spore  is  usually  perfectly  structureless,  and  not  very  firmly  attached  to  the  outer 
coat.  In  L.  gracillimum  Dr.  Muller  observed  below  the  outer  coat  a  structure 
composed  of  a  layer  of  rather  large  parenchymatous  cells,  which  could  be  easily 
isolated ;  and  as  there  was  no  structureless  membrane  within  this,  he  regarded  the 
layer  as  the  proper  inner  coat.  This  observation  is  important  in  relation  to  the 
discrepancies  between  Muller's  statements  and  those  of  Mettenius,  to  be  spoken  of 
presently.    The  cavity  of  the  spore  is  filled  with  granular  mucilage. 
When  the  spore  is  placed  in  favoiirable  circumstances  for  germination  it  begins  to 

swell  up,  and  if  the  contents  be  examined  with  the  microscope,  a  few  minute  cells 
will  soon  be  found  to  have  become  developed  in  the  mucilage.  This  cell-formation 
commences  at  a  determinate  spot  upon  the  inner  coat  of  the  spore,  the  cells  being  so 
firmly  applied  that  they  appear  blended  with  this  inner  membrane.  The  cell-formation 
goes  on  till  an  obtuse  conical  process  is  developed,  which  breaks  through  the  outer 
tough  coat  of  the  spore,  and  this  process  is  recognized  as  the  germinal  body  or  Iceim 
Jcorper,  corresponding  to  the  pro-embryo  of  the  other  Cryptogams.  From  this,  which 
at  this  period  does  not  by  any  means  fill  the  cavity  of  the  spore  with  its  lower  portion, 
an  ovate  process  is  produced,  at  first  obliquely  directed  upwards,  the  bud  of  the 
future  stem,  and  a  conical  process  taking  the  opposite  direction  representing  the 
radicle.  On  the  ascending  process  a  distinction  can  soon  be  observed  between  the 
terminal  bud,  a  little  oval  body,  and  a  short  thread-like  stem  on  which  it  is  supported ; 
as  the  bud  opens,  the  leaves  appear  in  pairs. 

With  respect  to  the  import  of  the  spores,  Muller  says  :  "  Up  to  the  present  time  it 
remains  doubtful  what  purpose  is  served  by  the  antherid  spore.  Some  persons 
maintain  one  opinion,  others  another.  One  author  declares  he  has  seen  it  germinate, 
another  that  he  has  never  been  able  to  do  so,  Kaulfuss  relates  that  Fox  sowed  Lyc. 
Selago,  and  Lindsay  L.  cernuum  with  success,  and  that  L.  clavatum  sprung  up 
abundantly  with  Willdenow.  With  himself  it  did  not  succeed ;  but  the  garden- 
inspector.  Otto  of  Berlin,  raised  L.  pygmseum  sevei'al  years  in  succession  from  seed. 
The  last  case,  however,  is  readily  explicable,  since  L.  pygmaeum  possesses  oophorids." Goppert  states  that  he  has  seen  the  development  of  young  plants  from  antherid  spores 
in  L.  denticulatum.  Muller,  however,  doubts  whether  the  observation  was  exact,  since 
Goppert  never  mentions  seeing  a  young  plant  actually  adherent  to  an  antherid  spore, 
and  the  young  plant  he  figures  closely  resembles  a  Fissidens.  In  his  own  attempts  to 
raise  plants  from  antherid  spores,  Muller  in  every  case  failed.  He  does  not  deny, 
however,  that  they  may  be  capable  of  germination,  especialUy  as  some  Lycopodiacese 
appear  to  be  devoid  of  oophorids. 

In  1849  appeared  M.  Hofmeister's  notice  on  the  fructification  and  germination  of 
the  higher  Cryptogamia,  in  which  he  indicated  the  existence  on  the  pro-embryo  of 
Selaginella,  of  a  number  of  peculiar  organs,  composed  of  four  papilliform  tcells, 
enclosing  a  large  globular  cell  in  the  centre.  In  one  of  these  large  spherical  cells  the 
young  plant  is  produced. 

In  1850,  Mettenius  published  an  essay  on  the  Propagation  of  the  Vascular 
Cryptogams,  and  in  this  is  to  be  found  a  full  description  of  the  organs  mentioned  by 
Hofmeister,  but  overlooked  by  C.  MUller.  According  to  this  author,  the  large  spores 

'  of  Selaginella  involvens  possess  two  coats,  each  composed  of  two  layers  ;  and  in  an 
eai'ly  stage  of  the  germination,  the  inner  layer  of  the  outer  coat,  together  \,ith  the 
inner  coat,  form  the  walls  of  a  globular  body  which  does  not  wholly  fill  the  cavity 
enclosed  by  the  outermost  membrane.  This  globular  body  is  firmly  attached  to  the 
outer  membrane  immediately  under  the  point  of  junction  of  the  three  ridges 
sepai'ating  the  flattened  siu-faces  of  the  inner  side  of  the  spore.  The  globule  enlarges 

,  until  its  walls  come  to  be  applied  closely  to  the  outer  layer,  completely  filling  up  the 
large  cavity.  Then  between  the  two  layers  of  the  inner  coat,  at  a  point  immediately 
beneath  the  point  of  junction  of  the  three  external  ridges,  a  process  of  cell-formation 
commences,  producing  a  flattened  plate  of  tissue  interposed  between  the  two  layers ; 
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this  structure  is  the  pro-embryo.  The  cells  are  at  first  in  a  single  layer,  but  the 
central  ones  soon  become  divided  by  horizontal  septa,  so  as  to  produce  a  double 
layer,  and  finally,  four  or  more  tiers  of  cells  one  above  another.  The  outline  of  the 
pro-embryo,  seen  from  above,  is  cellular,  spreading  over  the  upper  part  of  the  spore. 
On  its  surface  appear  the  so-called  ovules.  The  first  is  produced  at  the  apex  of  the 
pro-embryo  ;  the  rest,  to  the  number  of  twenty  or  thirty,  arranged  upon  its  surface  in 
three  lines  corresponding  to  the  slits  by  which  the  outer  coat  of  the  spore  bursts. 
These  ovules,  closely  resembling  those  of  Salvinia,  Pilularia,  the  Ferns,  &c.,  consist  of 
a  globular  cell,  surmounted  by  four  cells,  which  rise  up  into  four  papillae,  and  leave  a 
canal,  or  inter-cellular  passage  between  them,  leading  down  to  the  globular  cell  or 
embryo-sac.  The  four  cells  are  usually  developed  into  four  or  five  cells,  one  above 
the  other,  by  the  production  of  horizontal  septa ;  sometimes  they  are  developed 
unequally,  and  to  a  considerable  extent,  so  as  to  form  papillae,  presenting  an  orifice 
between  them  at  some  point  on  the  outer  surface,  indicating  the  canal  leading  down 
to  the  embryo-sac. 

During  the  development  of  the  ovules,  a  delicate  parenchyma  is  produced  in  the 
great  cavity  of  the  spore,  finally  entirely  filling  up  this  spore.  Before  it  has  com- 

pletely filled  it,  the  embryo  makes  its  appearance  in  the  embryo-sac  of  one  of the  ovules. 
The  first  change  in  this  sac  is  the  appearance  of  a  nucleus ;  from  this  cells  are 

developed  representing  the  suspensor  of  the  embryo.  The  cells  of  the  suspensor 
multiply  and  form  the  process  which  penetrates  down  into  the  parenchyma  of  the 
cavity  of  the  spore ;  at  the  lower  end  may  be  detected  the  embryo,  a  minutely 
cellular  body.  Dr.  Mettenius  never  saw  the  embryo  produced  in  the  embryo-sac 
before  the  suspensor  had  broken  through  the  bottom  of  it  to  penetrate  the  parenchyma 
of  the  spore-cell ;  it  was  always  within  this  parenchyma,  and  attached  to  the  end  of 
the  suspensor.  In  this  point  he  is  decidedly  opposed  to  Hofmeister,  who  states  that 
the  embryo  originates  in  the  embryo-sac,  whence  a  young  embryo  attached  to  its 
suspensor  may  easily  be  extracted  from  the  spore. 
The  part  of  the  embryo  opposite  to  the  point  of  attachment  of  the  suspensor 

corresponds  to  the  first  axis  of  the  Khizocarpese,  which  never  breaks  out  from  the 
spore-cell  in  Selaginella ;  it  pushes  back  the  loose  parenchyma  of  the  spore-cell  as  it 
becomes  developed,  and  when  completely  formed,  is  surrounded  by  a  thin  coat 
composed  of  several  layers  of  the  parenchymatous  cells  much  compressed,  enclosed 
in  the  still  existing  inner  coat  of  the  spore.  On  one  side  of  the  point  of  attachment 
of  the  suspensor  the  embryo  grows  out  towards  the  point  where  the  spore-cell  has 
been  ruptured,  thus  apparently  in  a  direction  completely  opposite  to  the  end  of  the 
axis.  As  it  enlarges,  it  produces  in  this  situation  the  leafy  stem  growing  upwards, 
and  the  adventitious  root  turning  downwards.  The  pro-embryo  is  at  first  distended 
like  a  sac,  and  finally  broken  through  on  the  one  side  by  the  first  leaf,  on  the  other 
by  the  adventitious  root ;  upon  it  may  be  observed  the  numerous  abortive  ovules, 
with  their  embryo-sacs  filled  with  yellow  contents ;  part  of  its  cells  grow  out  into 
radical  hairs.  Dr.  Mettenius  several  times  saw  two  young  plants  produced  from  one 
spore ;  the  ends  of  their  axes  lay  close  together,  and  separated  inside  the  cavity  of 
the  spore.  No  account  is  here  given  of  the  characters  exhibited  by  the  small  spores, 
or  of  anything  like  a  process  of  fertilization  ;  yet  there  is  indicated  in  the  foregoiug 
description  of  the  so-called  ovules,  a  clear  analogy  between  these  bodies  and  the 
so-called  ovules  of  the  Ferns  and  Ehizocarpese.  These  points  will  be  referred  to  again 
at  the  close  of  the  report.  Hofmeister  further  states  that  spiral  filaments  are  produced 
from  the  small  spores  of  Selaginella,  but  he  does  not  say  that  he  has  seen  them,  or 
give  any  authority.    So  far  Henfrey. 

Mr.  Thuret  reports  {Hecherches  sur  les  Zoospores  des  Algues,  <kc.  p.  81)  that  he  has 
often  tried  to  make  the  spores  of  L.  clavatum  and  inundatum  grow,  but  could  never 
succeed,  any  more  than  with  those  of  Adder's-tongues  (Ophioglossacese),  which  are 
very  analogous  to  those  of  Lycopods.  "Must  we  then  conclude,"  he  says,  ''with 
M.  Spring,  that  these  genera  consist  exclusively  of  males  ?  I  would  prefer  to  suppose 
that  the  true  fructification  of  these  plants  still  remains  to  be  discovered." (See  also  page  53  d.) 
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Order  XXII.    MARSILEACE^. — Pepperworts,  or  Rhizocarps. 
Rhizocarpss,  Batsch.  Tab.  Aff.  (1802)  ;  Agardh  Aph.  111.  (1822),-Rhizospermse,  Rolh.  DC.  Fl.  Fr.  3. 

677.  (1815).- Hydropterides,  Willd.  Sp.  PL  5.  634.  (1810).  — Marsileaceae,  R.Brown  Prodr.  166, (1810)  ;  Grev.  Fl.  Edinens.  xii.  (1824) ;  Ad.  Brongn.  in  Diet.  Class.  10.  196.  (1826)  ;  DC.  and  Duby, 
642.  (1828)  ;  Martius,  Ic.  PI.  Crypt.  121.  (1834)  ;  Endl.gen.  xxxiv.— Salvinieae,  Juss.  in  Mirb.  EUm. 
853.  (1815).— Salviniaceae,  Bartl.  Ord.  Nat.  15.  (1830)  ;  Martius,  Ic.  Plant.  Crypt.  123.  (1834;  ;  Ed. 
Pr.  Endlich  gen.  xxxiii.— Isoeteae,  Rieh.  Bartl.  Ord.  16.  Endlich.  gen.  xxxv.— Salvininae  and  Azol- 
linae,  Griffith  in  Calcutta  Journ.,  vol.  v. 

Diagnosis. — Lycopodal  Acrogens,  with  many-celled  radical  spore-cases,  and  the  reproduc- 
tive bodies  of  two  different  hinds. 

Stemless  plants,  creeping,  or  floating  ;  leaves  usually  stalked,  sometimes  sessile  and 
scaly,  occasionally  destitute  of  lamina,  and  rolled  up  in  vernation.  Reproductive  organs 
enclosed  in  involucres,  and  of  two  kinds  ;  the  one,  clustered  and  stalked,  or  crowded  con- 

fusedly without  stalks,  and  distinct  from  the  second,  or  mixed  with  it,  or  in  contact 
with  it ;  the  other,  simple  oval  bodies,  sometimes  having  a  terminal  nipple,  from  which 
germination  uniformly  proceeds.  [Stem  and  leafstalks  filled  with  longitudinal  cells.  A 
central  simple  fascicle  of  vessels  composed  of  scalariform  ducts  and  prosenchyma, 
enclosing  in  the  middle  a  quantity  of  elongated  cells  containing  starch.  Leaves  with 
nerves,  veins  and  stomates. — Martius.'] The  Order  to  which  Pilularia  and  Marsilea  belong  ^ 
consists  of  floating  or  creeping  plants,  often  having  the 
circinate  vernation  of  Ferns,  with  tlieir  reproductive  organs 
in  close  cases,  called  involucres,  springing  either  from  the 
root,  or  from  the  petioles  of  the  leaves.  These  involucres 
contain  oval  bodies  of  two  kinds,  one  of  which  has  been 
called  anther,  and  the  other  capsule.  Figures  of  Marsilea 
vestita  and  polycarpa  have  been  pubUshed  by  Hooker  and 
Greville,  at  t.  159  and  160  oi  ihevc  no\Ae  Icones  Filicum. 
From  these,  and  the  more  detailed  observations  of  Esprit 
Fabre,  it  is  clear  that  the  involucre  of  that  genus  consists 
of  an  involute  leaf  analogous  to  the  carpellary  leaf  of 
flowering  plants. 

Esprit  Fabre  has  also  shown,  {Ann.  Sc.  Nat.  2ser.  7. 221, 
9.  115  and  381,  and  12.  255,)  that  on  the  side  of  a  mucila- 

ginous cord,  which  I  regard  with  Braun  as  a  midrib,  pro- 
ceeding from  the  involucre  when  it  opens,  there  arise 

oblong  plates  bearing  two  sorts  of  bodies  packed  closely, 
soinetimes  mtermixed,  but  sometimes  separated,  so  that 
each  occupies  a  different  side  of  the  plates  (which  are  leaf- 

lets). He  regards  these  two  sorts  of  bodies  as  anthers 
and  ovules,  and  says,  that  their  mutual  position  is  such, 
that  the  side  which  bears  the  ovules  is  above  that  which 
bears  the  anthers.  The  "  ovules  "  are  from  10  to  15  on 
each  side,  whitish,  semitransparent,  ovoid,  obtuse  at  one 
end,  and  terminated  at  the  other  by  a  nipple.  The  "  an- 

thers "  are  little  flattened  parallelopi- 
pedons,  rounded  at  each  end.  "  They 
consist  of  a  membranous  sac,  vei-y 
thin  and  transparent,  in  which  you  see 
numerous  pollen  grains.  The  latter  are 
spherical  or  elliptical,  often  pointed 
on  one  side.  When  you  crush  them 
beneath  the  microscope,  spermatic 
granules  of  extreme  smallness  are 
seen  to  come  out."  Germination  of 
this  species  takes  place,  according 
to  the  same  observer,  from  the 
nipple  at  the  point.  He  thinks,  that 
the  two  sorts  of  bodies  are  certamly 
anthers  and  ovules,  because,  if  they  are 
left  apart  in  water  they  putrefy,  while,  on  the  other  hand,  if  mixed 

together  in  water,  he  has  seen  the  sides  of  the  «  anthers  "  buret,  and  the  "  grains  of 
^  Pig.  XLIX.— 1.  Growing  plant  of  Marsilea pubescens  ;  2.  an  involucre  opened  by  2  valves,  from  which nses  a  leaf  whose  lateral  leaflets  are  loaded  with  spores  ;  3.  an  involucre  which  has  opened  and  from which  the  sporiferous  leaf  is  disengaging  itself ;  at  A  is  seen  the  side  which  Fabre  regards  as  anthers 

Fig.  XLIX. 
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pollen  "  collect  about  the  nipple  at  the  surface  of  the  water,  after  which  the  "  ovules  " fall  to  the  bottom,  where,  at  the  end  of  seven  or  eight  days  germination  commences. 
These  observations,  however,  require  to  be  repeated:  for  Braun  {Flora,  1839,  p.  297,) 
and  Griffith  each  regards  both  sorts  of  bodies  as  sporules.  Fabre's  experiment  calls  to mind  those  of  Professor  Savi  of  Pisa,  upon  Salvinia, 

another  plant  of  this  Order.  He  put  into  different  ves- 
sels, 1st,  the  seeds  alone  ;  2d,  the  male  globules  alone  ; 

and  3d,  both  mixed.  In  the  first  two  vessels  nothing  ap- 
peared ;  in  the  3d,  the  seeds  rose  to  the  surface  of  the 

water  and  fully  developed.  But  Duverney  has  since 
published  a  dissertation  upon  this  plant,  in  which  he 
states  that,  having  repeated  the  experiments  of  Savi,  he 
has  not  obtained  the  same  results,  and  that  the  seeds, 
when  separated  from  the  supposed  male  organs,  developed 
perfectly. 

The  structure  of  Pi- 
lularia  is  analogous. 
From  the  very  correct 
and  careful  observa- 

tions   of  Valentine, 

I  /  III  it  has  apparently  been —  //  ll  W      4      mil      proved,  that  the  so- 
called  anthers  of  that 

plant  are,  as  I  for- 
merly suggested,  no- thing but  abortive  spores. 

Folio  ving  Jussieu,  Salvinia  and  AzoUa  were  sepa- 
rated in  the  last  edition  of  this  work  as  a  distinct 

Natural  Order,  a  view  that  Endlicher  has  since  taken. 
But  upon  a  full  consideration  of  the  structure  of  these 
plants,  or  of  what  is  known  of  it,  it  does  not  appear 
to  justify  the  separation.  Like  Pilularia  and  Marsilea, 
they  have  two  distinct  kinds  of  reproductive  bodies 
enclosed  in  involucres,  and  that  seems  to  be  the  main 
feature  by  which  Pepperworts  are  known  as  an  Order 
from  Lycopodiaceae.  For  the  same  reason  it  appears 
better  to  combine  with  them  Isoetes,  instead  of  re- 

garding that  too  as  the  type  of  still  another  Order. 
Mr.  Griffith  does  not  include  Isoetes  among  these 
plants  ̂   but  I  cannot  assent  to  the  propriety  of  erect- 

ing every  genus  in  this  curious  Order  into  a  Suborder. 
The  genera  Salvinia  and  AzoUa  have  been  the  sub- 

ject of  some  elaborate  observations  by  Mr.  Griffith, 
{Calcutta  Journal,  vol.  v.),  who  elevates  each  into  a 
Suborder,  and  throws  an  entirely  new  light  upon 
their  structure.  He  regards  them  as  having  true 
sexes,  the  male  being  certain  necklace-shaped  threads 
found  at  an  early  stage,  in  contact  with  what  he  de- 

nominates an  orthotropous  ovulum.  But  strange  to 
say,  this  so  called  ovulum,  instead  of  giving  birth  to 
an  embryo,  becomes  the  parent  of  reproductive  bodies 
of  two  totally  different  kinds,  having  not  even  the  smallest  resemblance  the  one  to  the 
other,  although  the  matrix  out  of  which  they  are  evolved  is  identical  at  an  early  period 
of  the  organisation.  I  regret  that  Mr.  Griffith's  most  curious  memoir  only  reached  me as  this  sheet  was  going  to  press,  so  that  it  was  impossible  to  have  cuts  prepared  to illustrate  his  observations,  for  which  the  reader  is  referred  to  the  work  above  quoted. All  I  can  do  is  to  give  in  a  note  the  substance  of  his  descriptions  of  Salvinia  and 
AzoUa.*  ^ 

*  Salvinia  trrticiUa(a-M!i]e  organs?  articulated  hairs  on  the  stalks  of  the  ovula  ;  each  joint  con- taming  a  nucleus  and  a  brownish  fluid;  Oyula nearly  sessile,  concealed  by  the  roots,  and  Sy  cov^^^^^^ 

thfp^rWo^rn  "pbn?''''°'  '°  germination;  advancing  from  1.  the  spore,  up  to  4. 
n,J^fHpdV7^^Snn*«/S^""^^'^'  2- sporc-case,  natural  size,  bursting;  3.  the  same  younger  and magmhed  ;  4.  a  section  of  the  spore-case,  showing  the  large  and  small  spores,  (after  Valentine). 
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Delile  has  published  an  account  of  the  germination  of  Isoetes  setacea,  from  which  it 
appears  that  its  sporules  sprout  upwards  and  downwards,  forming  an  intermediate  solid 
body,  which  ultimately  becomes  the  stem,  or  corm  ;  but  it  is  not  stated  whether  the  points 
from  which  the  ascending  and  descending  axes  take  their  rise  are  uniform.  In  Pilularia 
Mr.  Valentine  finds,  that  germination  takes  place  invariably  from  a  fixed  point.  Delile 
points  out  the  great  aftinity  that  exists  between  Isoetes  and  Lycopodium,  particularly 
in  the  relative  position  of  the  two  kinds  of  reproductive  matter.  In  Lycopodium,  he  says 
the  pulverulent  spore-cases  occupy  the  upper  ends  of  the  shoots,  and  the  granular  spore- 
cases  the  lower  parts  :  while,  in  Isoetes,  the  former  are  found  in  the  centre,  and  the 
latter  at  the  circumference.  If  this  comparison  is  good,  it  will  aff'ord  some  evidence  of the  identity  of  nature  of  these  bodies,  and  that  the  pulverulent  ones  are  at  least  not 
anthers,  as  has  been  supposed  ;  for  in  Isoetes  the  pulverulent  inner  bodies  have  the 
same  organization,  even  to  the  presence  of  what  has  been  called  their  stigma,  as  the 
outer  granular  ones  ;  so  that,  if  Isoetes  has  sexes,  it  will  offer  the  singular  fact  of  its 
anther  having  a  stigma.  The  anatomy  of  Isoetes  is  described  by  Mohl  in  the  Linncea^ 
xiv.  181. 

The  Pepperworts  evidently  approach  the  Clubmosses  through  Isoetes,  which  is  some- 
times referred  to  the  one  Order,  sometimes  to  the  other.  Their  genus  Azolla  appears 

to  bring  them  into  contact  with  Jungermanniacea?.  According  to  Mr.  Griffith,  Marsilea 
evidently  appears  to  connect  Sahdnia  with  Ferns  ;  "  its  important  differences  from  Sal- 
vinia  consist  in  the  capsules,  which  correspond  to  the  secondary  capsules  of  that  family, 
being  developed  within  the  substance  of  a  modified  leaf,  in  their  occurring  mixed  with 
each  other,  and  in  the  spores  of  the  pedicellate  capsules  not  becoming  imbedded  in 
apparently  cellular  masses." 

All  are  inhabitants  of  ditches  or  iimndated  places.  They  do  not  appear  to  be  affected 
by  climate  so  much  as  by  situation,  wherefore  they  haA'e  been  detected  in  various  parts 
of  Europe,  Asia,  Africa,  and  America  ;  chiefly  however  in  temperate  latitudes. 

Uses  unknown. 

Pilularia,  Linn. 
Marsilea,  Linn. 
Lemna,  Juss. 
Zahizianskia,  Neck. 

GENERA. 
Azolla,  Lam. 

Carpanthus,  Raf. 
Rhizosperma,  Meyen. 

Salvinia,  Michel. 

Isoetes,  Linn. Calamaria,  Dill. 

Numbers.  Gex.  5.  Sp.  24. 

Filices. 
Position. — Lycopodiacese. — Marsileace^e, — Jungermanniaceae. 

with  hairs  ;  tegument  open  at  the  top  ;  mature  reproductive  organs  solitary,  or  in  racemes  of  3-5,  about the  size  of  a  pea,  covered  with  brown  rigid  hairs.  The  upper  ones  of  each  raceme,  (or  lowest  as  regards 
general  situation,)  contain  innumerable  sphserical  bodies,  of  a  brownish  colour  and  reticulated  cellular 
surface,  terminating  capillary  simple  filaments.  These  again  contain  a  solid  whitish  opaque  body.  The 
other,  which  occupies  the  lowest  part  of  the  raceme,  and  which  is  the  first  and  often  the  only  one  deve- 

loped, is  more  oblong,  containing  6-18  larger,  oblong-ovate  bodies,  on  short  stout  compound  stalks  : colour  brown,  surface  also  reticulated.  Each  contains  a  large,  embossed,  opaque,  ovate,  free  body,  of  a 
chalky  aspect :  it  is  three-lobed  at  the  apex,  and  contains  below  this  a  cavity  lined  by  a  yellowish  mem- 

brane, filled  with  granular  and  viscid  matter  and  oily  globules. 
Azolla  pinnaia.—The  growing  points  present  a  number  of  minute  confervoid  filaments,  the  assumed 

male  organs,  which  at  certain  periods  may  be  seen  passing  into  the  foramen,  the  ovula  becoming  resolved 
into  their  component  cells  within  the  cavity  of  that  body  ;  organs  of  reproduction  in  pairs,  attached  to 
the  stem  and  branches,  one  above  the  other,  concealed  in  a  membranous  involucrum  ;  ovula  atropous, 
oblong-ovate,  with  a  conspicuous  foramen  and  nucleus,  around  the  base  of  which  are  cellular  protu- 

berances ;  capsules  of  each  pair  either  difform— in  which  case  the  lowest  one  is  oblong-ovate,  the  upper 
globose— or  both  of  either  kind,  generally  perhaps  the  globose,  presenting  at  the  apex  the  brown  remains 
of  the  foramen,  and  still  enclosed  in  the  involucrum  ;  upper  half  generally  tinged  with  red  ;  the  oblong- 
ovate  capsule  opens  by  circumcision  ;  with  the  apex  separate  the  contents,  which  consist  of  a  large  yellow 
sac  contained  in  a  fine  membrane,  the  remains  of  the  nucleus  (or  the  secondary  capsule.)  The  sac  is 
filled  with  oleaginous  granular  fluid,  and  surmounted  by  a  mass  of  fibrous  tissue,  by  which  it  adheres 
slightly  to  the  calyptra  ;  on  the  surface  of  the  fibrous  tissue  are  9  cellular  lobes  (the  three  upper  the 
largest),  which  when  pulled  away,  separate  with  some  of  the  fibrous  tissue,  and  so  appear  provided  with 
radicles.  The  globose  capsule  has  a  rugose  surface  from  the  pressure  of  the  secondary  capsules  within  ; 
these  are  many  in  number,  spherical,  attached  by  long  capilliform  pe<licels  to  a  central  much  branched 
receptacle  ;  each  contains  two  or  three  cellular  masses,  presenting  on  their  contiguous  faces  two  or  three 
radiciform  prolongations.   In  their  substance  may  be  seen  imbedded  numerous  yellow  grains,  the  spores. 
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Very  full  details  respecting  the  structure  of  this  order  are  given  by  Mr.  Henfrey, 
whose  report  is  here  quoted  almost  literally  : — 

The  spores  of  the  Isoetes  lacustris  are  of  two  kinds,  analogous  to  those  of  the 
Lycopods ;  both  kinds  being  produced  in  spore-cases  imbedded  in  the  bases  of  the 
leaves,  but  the  large  spores  are  found  in  great  numbers,  not  merely  four  in  a 
sporangium  as  in  the  Lycopods.  The  development  of  the  spores  was  little  known 
until  the  publication  of  an  essay  on  the  subject  in  1848,  by  Dr.  C.  Miiller,  forming  a 
sequel  to  his  researches  on  the  Lycopods. 

Muller  compares  the  complete  large  spore,  as  discharged  from  the  sporangium,  to 
the  ovule  of  flowering  plants  ;  and  he  describes  it  as  a  globular  sac  enclosed  by  three 
coats,  which  he  names  the  primine,  secundine,  and  the  nucleus.  The  outermost  coat, 
or  primine,  is  stated  to  be  composed  of  a  thick  cellular  membrane  exhibiting  a  raised 
network  of  lines,  which  give  it  the  aspect  of  a  cellular  structure,  but  are  in  reality 
analogous  to  the  markings  on  pollen-grains.  The  outer  surface  exhibits  the  lines 
indicating  the  tetrahedral  arrangement  of  the  spores  in  the  parent  cell,  as  in 
Selaginella,  and  it  is  at  the  point  of  intersection  of  these  that  the  membrane  gives 
way  in  germination.  The  next  coat,  or  secundine,  is  another  simple  membrane  lining 
the  first.  The  nucleus  is  a  coat  composed  of  delicate  parenchymatous  cells,  but 
among  these  are  found  groups  of  peculiar  character.  These  are  described  as  consisting 
of  a  large  cell  divided  by  two  septa  crossing  each  other  at  right  angles,  projecting 
from  the  general  surface,  being  either  oval  in  the  general  outline,  or  having  four 
indentations  opposite  the  cross  septa,  so  as  to  give  the  appearance  of  the  structure 
being  composed  of  four  spherical  cells.  The  cells  surrounding  them  are  of  irregular 
form,  different  from  the  generally  six-sided  cells  of  the  rest  of  the  nucleus.  Many  of 
these  groups  occur  on  the  nucleus,  always  at  the  surface  of  the  coat  where  the  primine 
and  secundine  afterwards  give  way,  scattered  without  apparent  order  over  it,  but  one 
always  near  the  point  of  the  opening.  To  these  structures  Dr.  Miiller  did  not 
attribute  any  important  function,  explaining  them  merely  as  produced  by  peculiar 
thickenings  of  the  tissue  to  protect  the  pro-embryo  during  germination.  The 
contents  of  the  nucleus  were  stated  to  resemble  those  of  the  cavity  of  the  spores  of 
Selaginella. 

In  these  contents,  which  become  dense  and  mucilaginous,  a  free  cell  is  developed 
near  the  upper  part  of  the  cavity;  this  is  the  rudiment  of  the  embryo,  and  by  cell- 
multiplication  it  becomes  a  cellular  mass,  which  soon  begins  to  exhibit  growth  in  two 
directions,  producing  the  first  leaf  and  the  first  rootlet,  projecting  from  a  lateral 
cellular  mass,  which  the  author  calls  the  reservoir  of  nutriment."  The  embryo  then 
breaks  through  the  coats,  the  first  leaf  above,  and  the  first  root  below,  the  coats 
remaining  attached  ov^r  the  central  mass  of  the  embryo.  The  subsequent  changes 
need  not  be  mentioned  here,  further  than  to  state  that  the  leaves  succeed  each  other 
alternately,  and  are  not  opposite,  as  in  the  Lycopodiacese ;  moreover,  no  internodes 
are  developed  between  them,  so  that  the  stem  is  represented  by  a  flat  rhizome,  like 
the  base  of  the  bulk  of  many  Monocotyledons. 

In  the  paper  by  Dr.  Mettenius,  already  alluded  to,  we  find  some  very  important 
modifications  of,  and  additions  to,  this  history  of  development  of  the  spores  of  Isoetes, 
bringing  them  into  more  immediate  relation  with  the  other  vascular  Cryptogams. 

This  author  describes  the  spore-cell  as  a  thick  structure,  composed  of  several 
layers ;  in  some  cases  he  counted  four.  It  completely  invests  the  pro-embryo,  which 
is  a  globular  cellular  body  filling  the  spore-cell.  Among  the  cells  of  the  outermost 
layer  of  the  pro-embryo  (which  layer  forms  the  nucleus  of  Dr.  Miiller),  on  the 
upper  part,  are  produced  the  ovules,  fewer  in  number  than  in  Selaginella,  arranged  in 
three  rows  converging  upon  the  summit  of  the  spore,  these  rows  corresponding  to 
the  slits  between  the  lobes  of  the  outer  coat  of  the  spore.  The  four  superficial  cells 
of  the  ovules  (which  are  evidently  the  peculiar  groups  mentioned  by  Muller,  and 
previously  noticed  by  Valentine)  grow  much  in  the  same  way  as  in  the  Rhizocarpege 
and  in  Selaginella,  into  short  papillae.  The  embryo  is  developed  in  the  substance  of 
the  pro-embryo,  displacing  and  destroying  its  cells,  and  a  globular  portion  (cor- 

responding to  the  "reservoir  of  nutrition"  of  Miiller)  remains  within  the  spore  after 
the  first  leaf  and  rootlet  have  made  their  way  out.  This  body  is  the  analogue  of  that 
portion  of  the  embryo  of  Selaginella  which  penetrates  into  the  cavity  of  the  spore, 
and  to  the  end  of  the  first  axis  in  the  Rhizocarpese. 

The  most  important  point,  however,  of  Dr.  Mettenius's  researches  relates  to  the 
phenomenon  exhibited  by  the  small  spores.  In  the  water  in  which  the  spores  were 
sown,  he  observed  moving  spiral  filaments  resembling  those  of  the  Ferns.  He  was 
not  able  to  trace  all  the  stages  of  development  of  these  spiral  filaments  from  the 
small  spores,  but  he  obtained  nearly  all  the  evidence  relating  to  their  origin  which 
Nageli  has  done  in  reference  to  the  similar  organs  in  the  Pilularia.    In  the  small 



Lycopodales.] MARSILEACE^. 

spores  minute  vesicles  are  produced  of  varying  size  and  number,  seen  through  the 
outer  coat.  The  inner  coat  or  spore-cell  breaks  through  the  outer  coat  either  in  the 
middle  or  at  both  ends  at  the  projecting  ridges,  by  which  they  are  originally  in 
contact  with  the  other  spore -cells.  Its  contents  are  expelled,  as  is  proved  by  finding 
numerous  empty  membranes.  The  expelled  vesicles  are  met  with  in  considerable 
number  in  the  water,  and  contain  one  large  or  several  small  granules,  and  in  them 
the  spiral  filaments  ai'e  apparently  produced ;  but  the  actual  course  of  development 
was  not  observed.  In  one  case  a  spiral  filament  was  seen  half-way  out  of  the  spore- 
cell  in  active  rotation,  finally  emerging  completely,  so  that  the  moving  spiral  filaments 
are  probably  developed  in  the  vesicles,  while  these  are  still  contained  within  the 

spore-cell.  N"o  actual  connexion  of  these  moving  spiral  filaments  or  spermatozoa  with the  so-called  ovules  has  yet  been  traced. 
In  18-13  Schleiden  announced  that  he  had  observed  a  process  of  impregnation  in 

Pilularia,  in  which  the  small  spores  acted  the  part  of  pollen-grains,  producing  tubes 
which  entered  into  a  cavity  on  the  surface  of  the  large  spore  or  "  ovule,"  and,  in accordance  with  his  views  of  impregnation  in  general,  became  the  embryo. 

"  After  the  ripe  spores  have  lain  a  longer  or  shorter  time  in  water,  a  process  of 
cell-formation  commences  at  that  point  of  the  spore  within  the  proper,  internal 
spore-cell,  whence  results  the  formation  of  a  cellular  body  occupying  only  a  small 
portion  of  the  internal  cavity  of  the  spore.  The  cells  multiply  rapidly,  and  break 
through  the  exine,  appearing  externally  as  the  green  cellular  papilla  called  the 
'  Reim-wulst '  by  Bischofi",  the  '  papilla  of  the  nucleus '  by  Schleiden.  I  see  no  ground 
why  this  should  be  named  otherwise  than  as  the  pro-embryo.  In  Pilularia  it  is  very 
soon  seen, — where  the  pro-embryo  consists  of  only  about  thirty  cells,  completely 
enveloped  by  the  exine,  and  where  the  only  external  evidence  of  its  existence  is  a 
little  protuberance, — that  the  pro-embryo  consists  of  a  large  central  cell  surrounded 
by  a  simple  layer  of  smaller  ones.  The  smaller  cells  covering  the  apex  of  this  large 
cell,  four  in  number,  elongate  into  a  papilla  before  the  pro-embryo  bursts  tlirough  the 
exine,  which  splits  regularly  into  twelve  to  sixteen  teeth ;  subsequently  tbey  become 
divided  by  horizontal  walls,  and  then  appear  as  the  organ  which  Schleiden,  and  after 
him  Mettenius,  supposed  to  be  pollen-tubes  produced  from  some  of  the  small  spores. 
These  papilliform  cells  most  certainly  originate  from  the  pro-embryo,  a  fact  which 
takes  away  all  material  ground  from  Schleiden's  theory. 

"  The  four  papilliform  cells  separate  from  each  other,  and  leave  a  passage  leading 
to  the  large  central  cell.  In  this  cell  the  young  plant  originates  shortly  after  the 
smaller  spores,  which  never  produce  pollen-tubes,  begin  to  emit  the  cellules  containing 
spiral  filaments  discovered  by  Niigeli.  I  observed  and  dissected  out  an  embryo 
consisting  of  only  four  cells.  It  completely  filled  the  large  central  cell,  and  there 
was  not  the  least  trace  of  a  pollen-tube  attached  to  it. 

The  organization  of  Salvinia  is  somewhat  difierent  from  this.  On  every  pro- 
embryo,  several,  as  many  as  eight  cells  of  the  outer  surface  of  the  cellular  layer  next 
but  two  to  the  obtuse  triangular  cellular  body,  acquire  a  considerable  size,  a  spherical 
form,  and  become  filled  with  protoplasm ;  the  four  cells  covering  each  of  these  larger 
cells  lose  the  greater  part  of  their  chlorophyll,  and  separate  from  each  other  to  leave 
a  passage  leading  down  to  the  large  central  cell.  In  this  large  cell  the  young  plant 
originates.  The  number  of  these  organs  in  Salvinia  allows  the  possibility  of  the 
occurrence  of  poly-embryony  in  this  genus ;  I  observed  two  embryos  on  one  pro- 
embryo  in  one  case. 

"  It  is  out  of  the  question  to  talk  of  a  *  larger  pollen-tube '  in  Salvinia.  Mettenius has  already  shewn  that  the  structure  of  the  small  spores  renders  such  a  product  from 
them  impossible." 

Dr.  Mettenius's  Essay  on  the  vascular  Cryptogams,  already  frequently  referred  to, confirms  the  preceding  account  in  all  essential  points,  some  slight  criticisms  relating 
only  to  the  structure  of  the  coats  of  the  spore ;  and  it  adds  a  description  of  the 
development  of  the  "  ovules  "  in  the  pro-embryo  of  Marsilea  Fabri,  which  agrees closely  with  that  in  Pilularia.  Hofmeister  has  recently  announced  the  discovery  of 
the  production  of  cellules  containing  spiral  filaments  from  the  small  spores  in  Salvinia, 
just  as  Nageli  saw  them  in  Pilularia. 
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Alliance  Yl.— FILICALES. — The  Filical  Alliance. 
Filices,  Juss.  Gen.  14.  (1789)  ;  Swartz  Synops.  Filicum  (1806)  ;  WWd.  Sp.  PI.  vol.  v.  ;  R.  Brown 

Prod.  145;  Agardh  Aph.  115.  U822)  ;  Kaulfuss  Enum. ;  Hooker  and  Greville  Icones  Filicum; 
Blume,  Ft.  Java ;  Schott's  Genera  Filicum ;  Mohl  et  Martius  Plantce  Cryptogamicce  Brasilienses, p.  40.  (1834)  ;  Hooker  Species  Filicum  ;  Brongniart,Veg .  Fossiles ,  p.  \i\;Presl.  Tentamenpteridogra- 
phice ;  J.  Smith  in  Hooker  Journ.  Bot.;  Endl.  gen.  p.  58;  Hooker  and  Bauer,  Genera  Filicum  ; 
Link,  Filicum  Species. 

Diagnosis. —  Vascular  Acrogens,  with  marginal  or  dorsal  one-celled  spore-cases,  usually 
surrounded  by  an  elastic  ring  ;  am,d  spores  of  only  one  hind. 

These  are  leafy  plants,  producing  a  rhizome,  which  creeps  below  or  upon  the  surface 
of  the  earth,  or  rises  into  the  air  like  the  trunk  of  a  tree  ;  this  trunk  consists  of  a  woody 
cylinder,  of  equal  diameter  at  both  ends,  growmg  at  the  point  only,  containing  a  loose 
cellular  substance  which  often  disappears  ;  it  is  coated  by  a  hard,  cellular,  fibrous  ruid, 
which  is  much  thicker  next  the  root  than  at  the  apex,  and  it  is  itself  composed  of 
the  united  bases  of  leaves.  Wood,  when 
present,  consists  almost  exclusively  of  large 
scalariform  or  dotted  ducts,  imbedded  in 
hard  plates  of  thick-sided  elongated  tissue, 
which  usually  assumes  an  interrupted  sinu- 

ous appearance,  but  occasionally,  according 
to  Brown,  forms  a  complete  tube  in  Dipte- 
ris,  Platyzoma,  and  Anemia.  Leaves  coiled 
up  in  vernation,  with  annular  ducts  in  the 
vascular  tissue  of  their  petiole,  either 
simple  or  divided  in  various  degrees, 
ti'aversed  by  simple,  dichotomous,  or 
netted  veins  of  equal  thickness,  which  are 
composed  of  elongated  cellular  tissue,  with 
occasional  ducts  ;  cuticle  frequently  with 
stomates.  Reproductive  organs  consist- 

ing of  spore-cases  arising  from  the  veins 
upon  the  under  surface  of  the  leaves  or 
from  their  margin,  either  pedicellate,  with 
the  stalk  passing  round  them  in  the  form 
of  an  elastic  ring,  or  sessile  and  destitute  of 
such  a  ring  ;  either  springing  from  beneath 
the  cuticle,  which  they  then  force  up  in 
the  form  of  a  membrane  (or  indusium),  or 
from  the  actual  surface  of  the  leaves. 
Spores  arranged  without  order  within  the 
spore-cases.  Sometimes  the  leaves  are 
contracted  about  the  cases,  so  as  to  assume 
the  appearance  of  forming  a  part  of  the 

Fig.  LII. 
reproductive  organs,  and  sometimes  the  place  of  spore-case  is  supplied  by  the  depau- perated lobes  of  the  leaves. 

The  plants  called  Ferns  are  the  most  gigantic  of  Acrogens,  sometimes  having  trunks 
forty  feet  high.  They  approach  Flowering  classes  by  Cycadaceee,  which  may  be  considered 
to  have  much  affinity  with  them,  on  account  of  the  imperfect  degree  in  which  the  vas- 

cular system  of  that  Order  is  developed,  of  their  pinnate  leaves  with  a  gyrate  vernation, 

Fig.  LIl.— Tree-Ferns,  from  Blume. 
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75 and  their  naked  ovules  borne  upon  the  margin  of  contracted  leaves,  as  the  spore-cases  of 
Ferns  are  upon  the  leaves  of  Osmunda,  To  Coniferous  Gymnosperins  they  also  advance 
very  closely  through  Salisburia,  whose  leaves  might  be  mistaken  for  those  of  a  Fern. 
The  affinity  of  Ferns  with  Equisetum,  consists  more  in  a  want  of  flowers,  and  the 
presence  of  annular  vessels,  than  in  any  similarity  of  habit.  Clubmosses  are  readily 
known  by  their  axillary  spore-cases  dehiscing  by  regular  valves.  Pepperworts  are  so 
very  different,  that  it  is  difficult  to  find  points  of  comparison  between  them,  except  the 
gyrate  leaves  of  some  of  the  genera. 

The  organ  in  Ferns  which  deserves  the  most  particular  attention  is  the  theca,  or 
case  that  contains  the  reproductive  matter.  By  many  it  is  named  capsule  ;  but  as  that 
kind  of  pericarp  is  essentially  coimected  with  the  power  of  conveying  fertilisation  from 
the  male  apparatus  to  the  ovules,  and  implies  the  existence  of  a  certain  definite  relation 
between  the  various  parts  that  it  contains,  nothing  of  which  kind  is  found  in  the  spoi'e- 
case  of  Ferns,  it  is  not  necessary  to  insist  upon  the  impropriety  of  applying  such  a  name. 
Easy  as  it  is  to  show  that  the  spore-case  is  not  analogous  to  a  capsule,  it  is  far  less  so  to 
demonstrate  with  what  oi^gans  or  modifications  of  organs  it  really  has  an  analogy.  I  am 
not,  mdeed,  aware  that  this  had  been  attempted,  all  botanists  seeming  to  consider  it  a 
special  organ,  until,  in  the  Outlines  of  the  First  Principles  of  Botany,  I  ventm'ed  to 
hazard  the  followiug  theory :  "  The  tliecse  may  be  considered  minute  leaves,  having  the 
same  gyrate  mode  of  development  as  the  ordinary  leaves  of  the  tribe  ;  their  stalk  th.e 
petiole,  the  amiulus  the  midrib,  and  the  theca  itself  the  lamina,  the  edges  of  whicii  are 
united."  I  was  led  to  this  opinion,  first,  by  the  persuasion  that  there  was  no  special 
organ  in  Ferns  to  perform  a  function  which  in  flowering  plants  is  executed  by  modifica- 

tions of  leaves  ;  and,  secondly,  by  the  examination  of  viviparous  species.  Observation 
has  shown  us  tliat  the  leaves  of  floweruig  plants  have  the  power  of  producuig  leaf-buds 
from  their  margm  or  any  point  of  their  surface  ;  and  in  certain  kinds  of  Grasses  it  has 
been  found  that  they  can  produce  flower-buds  also.  In  Ferns,  which  are  exceedhigly 
subject  to  become  viviparous,  the  young  plants  often  grow  from  the  same  places  as  the 
spore-cases,  or  from  the  margin  ;  and  in  a  viviparous  Fern,  of  which  a  morsel  was  given 
me  by  Dr.  Wallich.  the  yoimg  plants  form  Uttle  clusters  of  leaves  in  the  place  of  sori. 
Upon  examining  these  yoxmg  plants,  it  appears  that  the  more  perfect,  though  minute, 
leaves  are  preceded  by  still  more  minute  primordial  leaves  or  scales,  the  cellular  tissue 
of  which  has  nearly  the  same  arrangement  as  the  cellules  of  the  spore-case  ;  and  the 
resemblance  between  the  midrib  of  one  of  these  scales  and  the  ring  of  a  Polypodium  is 
striking.  It  is,  however,  necessary  to  add,  what  is  only  implied  in  the  little  work  from 
which  the  foregoing  extract  is  taken,  that  this  explanation  applies  only  to  the  gyrate 
Ferns.  With  regard  to  those  with  striated  spore-cases,  or  with  what  is  called  a  broad 
transverse  ring,  they  may  either  be  considered  not  to  have  the  midrib  of  the  young 
scale,  out  of  which  the  case  is  supposed  to  be  formed,  so  much  developed  ;  or  the  case 
inay  be  still  considered  a  nucleus  of  cellular  tissue,  separating  both  from  that  which 
surrounds  it  and  also  from  its  internal  substance,  which  latter  assumes  the  form  of 
sporules,  in  the  same  way  as  the  internal  tissue  of  an  anther  separates  from  the  valves 
under  the  form  of  pollen.  This  conjecture  seems  confirmed  by  the  anatomical  struc- 

ture of  those  striated  cases  which  consist  of  a  cluster  of  spore-like  areolae  of  cellular 
tissue  at  the  base  and  apex,  connected  by  extended 
celhiles  of  the  same  description,  as  in  Gleichenia  ; 
and  is  far  from  being  weakened  by  such  cases  as 
those  of  Parkeria.  In  Ophioglossum  another  kind 
of  provision  is  made  for  the  production  of  spores, 
which  in  that  genus  seem  to  have  no  spore-case 
beyond  the  involute  contracted  segments  of  the 
leaf  which  bears  them.  What  are  called  the 
thecae  in  Ophioglossum  seem  more  analogous  to 
the  involucre  of  Marsilea. 

It  has  been  thought  that  sexes  occm*  in 
these  plants,  and  different  parts  have  been 
pointed  out  as  the  anthers ;  more  especially 
little  threads  which  contain  a  grumous  matter, 
sometimes  exuded  in  the  form  of  a  crust,  and 
spring  up  among  the  spore-cases.  Some  pro- 

bability seems  to  have  been  given  to  the  presence  of  anthers  by  what  has  been  con 
sidered  an  occurrence  of  Mule  ferns,  principally  belonging  to  the  genus  Gymnogramma, 
some  account  of  which  will  be  found  m  the  Gardeners'  Chronicle  1844,  p.  500  ;  but  it 
does  not  appear  to  me  that  there  is  good  evidence  to  show  that  such  instances  are 

Fig.  LIII.— Young  spore-cases  and  antheridia  of  Polypodium  effusura.  Link. 
H  2 
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connected  with  hybrid  action  ;  and  I  agree  with  Link,  in  his  first  view  of  the  question 
that  the  function  of  the  Antheridia  nondum  sit  perspecta  et  declarata,  an  opinion  which 
he  has,  however,  since  abandoned  in  favovir  of  these  bodies  being  anthers.  They  may 
be  bodies  analogous  to  anthers  ;  but  if  so  they  have  none  of  their  structure. 

NageU  has  lately  mentioned  that  the  spiral  threads,  with  an  active  motion,  already 
mentioned  under  Mosses,  also  exist  in  some  Ferns.  He  found  them  abundantly  in  the 
germinating  leaf  of  Aspidium  augescens,  and  elsewhere,  traced  their  development,  and 
determined  that  they  are  produced  among  the  earliest  cells  that  go  to  the  composition 
of  a  fern-leaf.    (See  Schleiden  and  N'dgeli,  Zeitschrift  fur  Wissensch.  Bot.  s.  1.  168.  t.  4.) The  stems  of  Ferns,  when  arborescent,  are  objects  of  great  interest  to  the  botanist, 
partly  on  account  of  their  rarity,  secondly,  because  of  their  smgular  structure,  and 
especially  because  they  offer  the  highest  form  of  development  in  Flowerless  Plants. 
It  has  not  been  till  lately  that  they  have  been  well  understood  ;  they  have  now,  however, 
received  full  illustration  from  Mohl,  in  Martius's  beautiful  Icones  Plantarum  Crypto- 
gamicarum.  One  of  the  most  interesting  of  tl^em  is  that  of  the  Baranetz  or  Barometz, 
called  also  the  Scythian  Lamb,  in  which,  by  cutting  off  the  leaves,  except  a  small  portion 
of  the  stalk,  of  a  woolly-stemmed  species,  and  turning  it  upside-down,  simple  people 
have  been  persuaded  that  there  existed  m  the  deserts  of  Scythia  creatures  half  animal 
half  plant. 

The  veins  of  the  leaves  of  Ferns  have  been  sometimes  described  as  dichotomous  ;  it  is 
only,  however,  in  a  certain  number  that  this  peculiarity  occurs.  In  some  they  are 
simple,  in  others  they  are  collected  in  lozenge  shaped  meshes,  and  in  some  they  are 
still  differently  arranged.  Langsdorf  and  Fischer  seem  to  have  been  the  first  to  pay 
attention  to  these  peculiarities,  which  have  been  admirably  applied  to  the  characters  of 
genera  by  Adolphe  Brongniart  and  Presl,  who  have  shown  them  to  be  of  the  first 
importance  in  distinguishing  genera. 

Bory  de  St.  Vincent  elevates  Ferns  to  the  rank  of  a  class,  intermediate  between 
Monocotyledons  and  Acotyledons  ;  but  at  the  same  time  he  attaches  no  importance  to 
the  descriptions  of  those  writers  who,  having  seen  the  germination  of  the  sporules,  have 
attempted  to  prove  an  identity  between  them  and  Monocotyledons  in  that  respect.  He 
justly  observes,  that  the  irregular  unilateral  scale  which  lias  been  seen  to  sprout  forth 
upon  the  first  commencement  of  their  growth  is  extremely  different  from  the  cotyledon 
of  Monocotyledons,  which  pre-exists  in  the  seed  and  never  quits  it,  but  swells  dm-ing 
germination,  and  acts  as  a  reservoir  of  nutriment  for  the  young  plantlet.  He  most 
properly  regards  it  as  an  imperfectly  developed  primordial  leaf. 

In  some  modern  books  of  Botany  Ferns  are  broken  up  into  several  distinct 
natural  orders,  which  in  my  opinion  are  not  to  be  maintained.  But  it  does  appear 
that  three  essentially  distinct  groups  exist  among  them.  Of  these  the  largest  portion 
consists  of  what  were  once  named  "  dorsiferous  ferns,"  in  all  which  the  spore-case  is 
furnished  with  an  elastic  ring  or  band  ;  in  two  other  groups,  of  mconsiderable  extent, 
the  spore-cases  have  no  such  band.  In  one  of  them  the  cases  are  often  immersed  in 
the  tissue  of  the  back  of  the  leaf,  and  partially,  or  entirely,  united  by  their  touching 
edges  into  many-celled  bodies  ;  in  the  other,  the  spore-cases  appear  to  be  nothing  more 
than  an  alteration  of  the  edge  of  a  contracted  leaf.  Hence  arise  the  three  following 
orders : — 

Natural  Orders  of  Filicals- 

Spore-cases  nngless,  distinct ,  2-valved,  formed  on  the  margin  ̂ if    1  -23  OpHiOGLOSSACEjE contracted  leaf  .........  j 

Spore-cases  ringed,  dorsal  or  marginalf  distinct,  splitting  irre- 1 94  p 
gularly  J     *         podia  e^. 

Spore-cases  nngless,  dorsal,  connate,  splitting  irregularly  hy  a\  -p. 
ventral  cleft  /  ̂^^^^^kje- 

No  part  of  Mr.  Henfrey's  report  is  of  greater  interest  than  his  skilful  description  of 
the  alleged  facts  published  concerning  Ferns  by  numerous  modern  observers ;  and 
although  it  is  in  some  degree  a  repetition  of  what  these  pages  already  contain,  yet  it deserves  to  be  quoted  at  length. 

"  This  class  formed,  for  a  long  time,  the  great  stumbling-block  to  those  who  sought to  demonstrate  the  existence  of  sexuality  in  the  Cryptogamous  plants.  The  young 
capsules  were  generally  considered  to  be  the  analogues  of  the  pistillidia  of  the  Mosses, 
and  the  young  abortive  capsules,  which  frequently  occur  among  the  fertile  ones,  were 
supposed  by  some  authors  to  represent  the  antheridia.     Mr.  Griffith,  shortly  before 
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his  death,  noticed  a  structure  which  he  was  inclined  to  regard  as  the  analogue  of  the 
antheridium  in  certain  of  the  ramenta  upon  the  petioles. 

"  In  the  year  1844,  Professor  Nageli  published  an  account  of  his  observations  on  the 
germination  of  certain  Ferns,  and  announced  the  discovery  of  moving  spiral  filaments 
closely  resembling  those  of  the  Charss,  on  certain  cellular  structures  developed  upon 
the  pro-embryo  or  cellular  body  first  produced  by  the  spore.  It  is  not  worth  while 
to  enter  into  an  analysis  of  his  observations,  as  they  have  since  been  clearly  shown  to 
have  been  very  imperfect ;  it  is  sufficient  to  state  that  he  described  only  one  kind  of 
organ,  and  from  his  description  it  is  evident  that  he  confounded  the  two  kinds  since 
discovered,  regarding  them  as  different  stages  of  one  structure.  The  announcement 
of  this  discovery  seemed  to  destroy  all  grounds  for  the  assumption  of  distinct  sexes, 
not  only  in  the  Ferns  but  in  the  other  Cryptogams,  since  it  was  argued  that  the 
existence  of  these  cellular  organs,  producing  moving  spiral  filaments,  the  so-called 
spermatozoa,  upon  the  germinating  fronds,  proved  that  they  were  not  to  be  regarded 
as  in  any  way  connected  with  the  reproductive  processes. 

"  But  an  essay  published  by  the  Count  Suminski  in  1848  totally  changed  the  face  of 
the  question,  and  opened  a  wide  field  for  speculation  and  investigation  on  this  subject, 
just  as  it  was  beginning  to  fall  into  disfavour.  Count  Suminski's  paper  gives  a  minute history  of  the  course  of  development  of  the  Ferns  from  the  germination  of  the  spore 
to  the  production  of  the  regular  fronds,  and  he  found  this  development  to  exhibit 
phgenomena  as  curious  as  they  were  unexpected.  The  cellular  organs  seen  by  Nageli 
were  shown  to  be  of  two  perfectly  distinct  kinds,  and  moreover  to  present  characters 
which  gave  great  plausibility  to  the  hypothesis  that  they  represented  reproductive 
organs ;  moreover,  this  author  expressly  stated  that  he  had  obtained  absolute  proof 
of  sexuality,  by  observing  an  actual  process  of  fei-tilisation  to  take  place  in  the  so-called 
ovules,  through  the  agency  of  the  spiral  filaments  or  spermatozoa. 

"  The  main  points  of  his  paper  may  be  briefly  summed  up  as  follows.  The  Fern 
spore  at  first  produces  a  filamentous  process,  in  the  end  of  which  cell-development 
goes  on  until  it  is  converted  into  a  Marchantia-like  frond  of  small  size  and  exceedingly 
delicate  texture,  possessing  the  hair-like  radicle  hairs  on  its  under  side.  On  this  under 
side  become  developed,  in  variable  numbers,  certain  cellular  organs  of  two  distinct 
kinds.  The  first,  which  he  terms  antheridia,  are  the  more  numerous,  and  consist  of 
somewhat  globular  cells,  seated  on  and  arising  from  single  cells  of  the  cellular  Mar- 

chantia-like frond.  The  globular  cell  produces  in  its  interior  a  number  of  minute 
vesicles,  in  each  of  which  is  developed  a  spiral  filament,  coiled  up  in  the  interior.  At 
a  certain  epoch  the  globular  cell  bursts  and  discharges  the  vesicles,  and  the  spiral 
filaments  moving  within  the  vesicles  at  length  make  their  way  out  of  them  and  swim 
about  in  the  water,  displaying  a  spiral  or  heliacal  form,  and  consisting  of  a  delicate  fila- 

ment with  a  thickened  clavate  extremity  ;  this,  the  so-called  head,  being  said  by  Count 
Suminski  to  be  a  hollow  vesicle,  and  to  be  furnished  with  six  or  eight  cilia,  by  means 
of  which  the  apparently  voluntary  movement  of  the  filament  is  supposed  to  be  effected. 

"The  second  kmd  of  organ,  the  so-called  *  ovules,'  are  fewer  in  number  and  pre-ent 
different  characters  in  different  stages.  At  first  they  appear  as  little  round  cavities 
in  the  cellular  tissue  of  the  pro-embryo,  lying  near  its  centre  and  opening  on  the 
under  side.  In  the  bottom  of  the  cavity  is  seen  a  little  globular  cell,  the  so-called 
embryo-sac.  It  is  stated  by  Count  Suminski  that  while  the  ovule  is  in  this  state,  one 
or  more  of  the  spiral  filaments  make  their  way  into  the  cavity,  coming  in  contact  with 
the  central  globular  cell.  The  four  cells  bounding  the  mouth  of  the  orifice  grow  out 
from  the  general  surface  into  a  blunt  cone-like  process,  formed  of  four  parallel  cells 
arranged  in  a  squarish  form  and  leaving  an  intercellular  canal  leading  down  to  the 
cavity  below.  These  four  cells  become  divided  by  cross  septa,  and  grow  out  until  the 
EO-cailed  ovule  exhibits  externally  a  cylindrical  form,  composed  of  four  tiers  of  cells, 
the  uppermost  of  which  gradually  converge  and  close  up  the  orifice  of  the  canal  leading 
down  between  them.  Meanwhile  the  vesicular  head  of  one  of  the  spiral  filaments  baa 
penetrated  into  the  globular  cellule  or  embryo-sac,  enlarged  in  size  and  undergone 
multiplication,  and  in  the  course  of  time  displays  itself  as  the  embryo,  producing  the 
first  frond  and  the  terminal  bud  whence  the  regular  Fern  stem  is  developed.  In 
considering  the  import  of  these  phaenomena,  the  author  assumes  the  analogy  here  to 
be  with  the  process  of  fertilization  in  flowering  plants,  as  described  by  Schleiden, 
regarding  the  px^oduction  of  the  embryo  from  the  vesicular  head  of  the  spermatozoa  as 
representing  the  production  of  the  phanerogamous  embryo  from  the  end  of  the  pollen 
tube  after  it  has  penetrated  into  the  embryo-sac. 

"  The  promulgation  of  these  statements  naturally  attracted  great  attention,  and 
since  they  appeared,  we  have  received  several  contributions  to  the  history  of  these 
remarkable  structures,  some  confirmatory,  to  a  certain  degree,  of  Suminski's  views, others  altogether  opposed  to  them. 
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In  the  early  part  of  1849,  Dr.  Wigand  published  a  series  of  researches  on  this 
subject,  in  which  he  subjected  the  assertions  of  Suminski  to  a  strict  practical 
criticism;  the  conclusions  he  arrived  at  were  altogether  opposed  to  that  author's 
views  respecting  the  supposed  formation  of  the  organs,  and  he  never  observed  the 
entrance  of  the  spiral  filaments  into  the  cavity  of  the  so-called  ovule. 

"  About  the  same  time  M.  Thuret  published  an  account  of  some  observations  on 
the  anthei'idia  of  Ferns.  In  these  he  merely  confirmed  and  corrected  the  statements 
of  Nageli  respecting  the  antheridia,  and  did  not  notice  the  so-called  ovules. 

"  Towards  the  close  of  the  same  year,  Hofmeister  confirmed  part  of  Suminski's 
statements,  and  opposed  others.  He  stated  that  he  had  observed  distinctly  the 
production  of  the  young  plant  (or  rather  the  terminal  bud  for  the  new  axis)  in  the 
interior  of  the  so-called  '  ovule/  but  believed  the  supposed  origin  of  it  from  the  end 
of  the  spiral  filament  to  be  a  delusion.  He  regards  the  globular  cell  at  the  base  of 
the  canal  of  the  '  ovule '  as  itself  the  rudiment  of  the  stem,  or  embryonal  vesicle  (the 
embryo  originating  from  a  free  cell  produced  in  this),  analogous  to  that  produced  in 
the  pistillidia  of  the  Mosses.  He  also  describes  the  development  of  the  ovule 
differently,  saying  that  the  canal  and  orifice  are  opened  only  at  a  late  period  by  the 
separation  of  the  contiguous  walls  of  the  four  rows  of  cells. 

About  the  same  time  appeared  an  elaborate  paper  on  the  same  subject  by  Dr. 
Hermann  Schacht,  whose  results  were  almost  identical.  He  found  the  young 
terminal  bud  to  be  developed  in  the  cavity  of  one  of  the  so-called  'ovules,'  which were  developed  exactly  in  the  same  way  as  the  pistillidia  of  the  Mosses.  He  stated, 
also,  that  the  cavity  of  the  *  ovule '  is  not  open  at  first,  and  he  declares  against  the 
probability  of  the  entrance  of  a  spiral  filament  into  it,  never  having  observed  this, 
much  less  a  conversion  of  one  into  an  embryo. 

"  In  the  essay  of  Dr.  Mettenius  already  referred  to,  an  account  of  the  development 
of  the  so-called  ovules  is  given.  His  observations  did  not  decide  whether  the  canal 
of  the  'ovule,'  which  he  regards  as  an  intercellular  space,  exists  at  first,  or  only subsequently,  when  it  is  entirely  closed  above.  Some  important  points  occur  in 
reference  to  the  contents  of  the  canal. 

"  The  contents  of  the  canal  in  a  mature  condition  consist  of  a  continuous  mass  of 
homogeneous,  tough  substance,  in  which  fine  granules,  and  here  and  there  large 
corpuscles  are  imbedded.  It  reaches  down  to  the  globular  cell  or  '  embryo-sac,'  and is  in  contact  with  this.  This  mass  either  fills  the  canal,  or  diminishes  in  diameter 
from  the  blind  end  of  the  canal  down  to  the '  embryo-sac ; '  in  other  cases  it  possesses 
the  form  represented  by  Suminski,  having  a  clavate  enlargement  at  the  blind  end  of 
the  canal,  and  passing  into  a  twisted  filament  below.  In  this  latter  shape,  it  may 
frequently  be  pressed  out  of  isolated  *  ovules '  under  the  microscope,  and  then  a  thin 
transparent  membrane-like  layer  was  several  times  observed  on  its  surface.  In  other 
cases  the  contents  consisted  of  nucleated  vesicles,  which  emerged  separately  or 
connected  together. 

"  The  embryo-sac  consists  of  a  globular  cell  containing  a  nucleus,  and  this  author 
believes  that  the  commencement  of  the  development  of  the  embryo  consists  in  the 
division  of  this  into  two,  which  go  on  dividing  to  produce  the  cellular  structure  of the  first  frond. 

"  With  regard  to  the  contents  of  the  canal  the  author  says, '  Although  I  can  give  no 
information  on  many  points,  as  in  regard  to  the  origin  of  the  contents  of  the  canal  of 
the  ovule,"  yet  my  observations  on  the  development  of  the  "  ovule  "  do  not  allow  me to  consider  them,  with  Suminski,  as  spiral  filaments  in  course  of  solution  ;  just  as 
little  have  I  been  able  to  convince  myself  of  the  existence  of  the  process  of  impreg- 

nation described  by  that  author.  It  rather  appears  to  me  that  the  possibility  of  the 
entrance  of  the  spiral  filaments  and  the  impi-egnation  cannot  exist  until  the  tearing 
open  of  the  blind  end  of  the  canal  in  the  perfectly-formed  ovule,  as  after  the  opening 
of  the  so-called  '  canal  of  the  style,  in  the  pistillidia  of  the  Mosses. 

"Another  contiibution  has  been  furnished  by  De  Mercklin  {Beohachtungen  an  dem, 
Prothallium  der  Farrenkrauter,  St.  Petersburg,  1850),  the  original  of  which  I  have 
not  seen,  but  depend  on  analyses  of  it  published  in  the  Botanische  Zeitung,  and 
the  Flora  for  1851,  and  further  in  a  letter  from  De  Mercklin  to  M.  Schacht,  which 
appeared  in  the  Linncea  at  the  close  of  last  year.  He  differs  in  a  few  subordinate 
particulars  from  M.  Schacht  in  reference  to  the  development  and  structure  of  the 
prothallium  or  pro-embryo,  and  of  the  antheridia  and  spiral  filaments  ;  but  these  do 
not  require  especial  mention,  except  in  reference  to  the  vesicular  end  of  the  spiral 
filament  described  by'  Schacht,  which  Mercklin  regards  as  a  remnant  of  the  parent vesicle,  from  which  the  filament  had  not  become  quite  freed.  The  observations 
refen-ing  to  the  so-called  ovule  and  the  supposed  process  of  impregnation  are  very 
important ;  they  are  as  follows  : — 
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"  1.  The  spiral  filaments  swarm  round  the  '  ovule '  in  numbers,  frequently  returning to  one  and  the  same  organ. 
"  2.  They  can  penetrate  into  the  '  ovule.'  This  was  seen  only  three  times  in  the 

course  of  a  whole  'year,  and  under  different  circumstances  ;  twice  a  spiral  filament 
was  seen  to  enter  a  still  widely  open  young  *  ovule,'  then  come  to  a  state  of  rest,  and after  some  time  assume  the  appearance  of  a  shapeless  mass  of  mucilage  :  the  third 
case  of  penetration  occurred  in  a  fully-developed  *  ovule,'  through  its  canal ;  it  there- 

fore does  not  seem  to  afford  evidence  of  the  import  of  the  spiral  filament,  but  certainly 
of  the  possibility  of  the  penetration. 

"3.  In  the  tubular  portion  of  the  'ovule,'  almost  in  every  case,  peculiar  club- shaped,  granular,  mucilaginous  filaments  occur  at  a  definite  epoch,  these  filaments, 
like  the  spiral  filaments,  acquiring  a  brown  colour  with  iodine.  These  mucilaginous 
bodies  sometimes  exhibit  a  twisted  aspect,  an  opake  nucleus,  or  a  membranous  layer, 
peculiarities  which  seem  to  indicate  the  existence  of  an  organisation. 

"  4,  These  club-shaped  filaments  are  swollen  at  the  lower  capitate  extremity,  and 
have  been  found  in  contact  with  the  '  embryo-sac '  or  globular  cell  which  forms  the rudiment  of  the  future  frond. 

**  5.  The  spiral  filaments,  which  cease  to  move  and  fall  upon  the  prothallium,  are 
metamorphosed,  become  granular  and  swell  up." 

"  Hence  the  author  deduces  the  following  conclusions  : — 
"  That  these  clavate  filiform  masses  in  the  interior  of  the  '  ovule '  are  transformed 

spiral  filaments,  which  at  an  early  period,  while  the  ovule  was  open,  have  penetrated 
into  it ;  which  leads  to  the  probability  that — 

"  1.  The  spiral  filaments  must  regularly  penetrate  into  the  '  ovules,'  and 
"  2.  They  probably  contribute  to  the  origin  or  development  of  the  young  fruit 

frond  (or  eml5ryo).  In  what  way  this  happens  the  author  knows  not,  and  the  details 
on  this  point  given  by  Count  Suminski  remain  unconfirmed  facts." 
"An  important  point  in  this  essay  is  the  view  the  author  takes  of  the  whole 

process  of  development  in  this  case.  He  regards  it  as  not  analogous  to  the  impreg- 
nation in  the  Phanerogamia,  since  the  essential  fact  is  merely  the  development  of  a 

frond  from  one  cell  of  the  prothallium,  which  he  considers  to  be  merely  one  of  the 
changes  of  the  individual  plant ;  while  all  the  other  authors  who  have  written  on  the 
subject,  with  the  exception  of  Wigand.  call  the  first  frond,  with  its  bud  and  root,  an 
embryo,  and  regard  it  as  a  new  individual,  or  at  all  events  a  distinct  member  of  a 
series  of  forms  constituting  collectively  the  representatives  of  the  species. 

"  Finally,  Hofmeister,  in  his  notice  of  this  essay  in  the  *  Flora,'  declares  that  the 
development  of  the  so-called  *  embryo,'  or  first  fi'ond,  commences,  not  by  the  sub- 

division of  the  globular  cell  or  *  embryo-sac,'  but  by  the  development  of  a  free  cell  or 
'  embryo-vesicle '  in  this,  like  what  occurs  in  the  embryo-sac  of  the  Phanerogamia  ; 
and  he  asserts  that  this  is  the  first  stage  of  development  from  the  globular  cell  in  all 
the  vascular  Cryptogams,  including  that  found  in  the  pistillidia  of  the  Mosses." Long  as  this  extract  is,  I  have  thought  it  desirable  to  insert  it  for  the  sake  of  the 
curious  statements  which  it  reports.  It  will,  however,  be  apparent  that  in  this  case, 
as  in  that  of  Lycopods,  there  is  no  evidence  that  the  organs  called  sexual  are  really 
so.    The  argument  used  at  p.  53  d,  applies  here  with  equal  force. 

Owing  to  the  extreme  difficulty  of  obtaining  any  manageable  divisions  (genera)  in 
this  alliance,  founded  upon  mere  peculiarities  of  the  reproductive  organs,  it  has 
been  proposed  by  Presl,  Ad.  Brongniart,  J.  Smith  and  others,  to  take  into  account 
the  peculiar  arrangement  of  the  veins.  To  this  some  object.  The  question  has  been 
very  well  discussed  in  a  paper  read  in  Feb.  1853,  before  the  Linnean  Society,  by 
Mr.  Thos.  Moore,  who  contended  that  whether  groups  called  genera  were  to  be  formed 
in  consideration  of  the  peculiarities  of  their  venation  as  well  as  fructification  was  a 
mere  question  of  words.  The  constant  and  unvarying  occurrence  of  parallel  free 
veins  and  of  reticulated  veins  in  the  primary  groups  of  flowering  plants,  and  the 
occurrence  of  intermediate  smaller  groups,  in  which  peculiarities  of  venation  are 
associated  with  other  characters,  were  mentioned  by  him  as  significant  facts  in 
support  of  giving  prominence  to  the  character  of  venation  in  the  Ferns ;  whilst  the 
little  variety  offered  by  the  aggregations  of  naked  or  covered  spore-cases,  which  are 
here  the  only  parts  of  fructification  really  available  for  generic  definition,  renders 
it  a  matter  of  necessity  that  other  characters  should  be  taken  into  account  in  the 
case  of  these  lower  groups  of  vegetation,  than  those  employed  amongst  flowering 
plants,  whose  more  perfect  reproductive  organs  offer  the  diversity  requisite  for 
pui-poses  of  classification.  The  most  available  additional  characters  consist  in  the 
constant  and  unvarying  diversities  of  the  vascular  structui-e,  which,  moreover,  can  be 
perfectly  relied  on  ;  because,  whatever  modifications  are  presented  in  a  particular 
species,  are  constant  to  that  species.    He  therefore  concluded  that  without  lowering 
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the  importance  of  the  fructification  of  Ferns,  as  aflfording  distinguishing  characteristics 
of  generic  groups,  the  modifications  of  venation  might  with  convenience  and  propriety- 
be  admitted  to  share  the  same  of&ce  ;  and,  according  to  this  view,  if  two  wild  species 
presenting  constant  organic  difierences  in  fructification,  should  not  be  placed  in  the 
same  genus,  so  neither  should  species  presenting  constant  organic  differences  in  the 
development  of  their  vascular  structure.  The  question  "  whether  or  not  a  reticulated 
venation  is  in  itself  a  sufficient  generic  distinction  among  the  Ferns,"  was  answered 
by  Mr.  Moore  in  the  affirmative,  on  the  ground  that,  a  genus  being  an  arbitrary  group, 
all  that  is  required  in  a  generic  character  is  a  constant  difference  from  established 
genera  in  the  structure  or  development  of  some  important  organ.  The  vascular 
system  of  plants  is  held  to  be  of  the  highest  importance  in  the  vegetable  economy, 
since  it  is  not  unfrequent — and  more  common  among  Ferns  than  most  other  plants 
— to  find  such  extraordinary  means  of  propagation  as  adventitious  buds,  developed  in 
connection  with  it.  In  Ferns,  particularly  those  points  of  the  veins  which  normally 
serve  as  the  receptacles  which  bear  the  sort,  in  other  cases  become  viviparous  and 
develope  gemmse  from  which  plants  are  ultimately  produced.  On  these  grounds 
and  the  peculiarities  of  venation  exhibited  by  flowering  plants,  the  author  arrived, 
though  with  much  deference,  at  a  conclusion  opposed  to  that  of  the  botanists  who 
exclude  venation  in  Ferns  from  the  sources  available  for  generic  distinction. 
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Order  XXIIl 
Ophioglosseae,  R.  Br.  I 

-Adders'  Tongues. 
ic.  PL  Crypt.  39.  (1834) ; 

OPHIOGLOSSACEiE. 
163.  (1810) ;  Agardh  Aph.  113.  (1822)  ;  Mart. 
Link.  FUicum  Species,  p.  15  ;  EndL  Gen.  xxxii. 

Diagnosis. — Filical  Acrogens,  luith  ringless,  distinct,  2-valved  spore-cases,  formed  on  the 
margin  of  a  contracted  leaf. 

Stem  erect,  or  pendulous,  with  a  cavity  in  the  middle,  instead  of  pith,  and  two  or  three 
woody  bundles  placed  round  it  in  a  ring.  Below,  the  stalks  of  the  leaves  and  the  spike 
become  blended  together.  Leaves  with  netted  veins  sometimes  forked.  Spore-cases 
collected  into  a  spike  formed  out  of  the  sides  of  a  contracted  leaf,  2-valved,  without  any 
ti'ace  of  an  elastic  ring.    Spores  resembling  fine  powder. 

These  little  plants  exhibit  a  manifest  transition  to  Club- 
mosses,  with  which  tliey  closely  agree  in  the  valvate  nature 
of  their  spore-cases ;  but  in  the  latter  they  are  axillary, 
while  in  the  foi-mer  they  are  planted  on  the  margin  of  a 
contracted  leaf.  The  curious  little  genus  Phylloglossum 
seems  to  be  an  imitation  among  Clubmosses  of  the  habit  of 
Adders'  tongues.  Link  finds,  in  the  hollow  stem,  whose 
cavity  is  surrounded  by  woody  bundles,  a  structure  inter- mediate between  that  of  Clubmosses  and  Horsetails. 

Adders'  tongues  are  most  abundant  in  the  islands  of 
tropical  Asia,  occurring  however  in  the  West  Indies,  and  by 
no  means  uncommon  in  temperate  latitudes  of  both  worlds. 
In  the  tropical  parts  of  Africa,  and  in  Barbary,  they  seem 
unknown  ;  at  the  Cape  of  Good  Hope  and  in  Tasmannia  they 
are  uncommon. 

The  herbage  of  the  order  is  mucilaginous,  whence  the 
species  have  been  employed  in  broths.  Ophioglossum  vul- 
gatum  and  Lunaria  botryoides  have  been  used  in  medicine 
as  vulneraries,  but  they  seem  to  possess  that  quality  as  little 
as  the  magical  virtues  once  ascribed  to  them.  Helmintho- 

Fig  LIV.  stachys  dulcis  is  regarded  in  the  Moluccas  as  a  slight  aperi- 
ent, is  used  as  a  pot-herb,  and  its  young  shoots  as  asparagus. 

The  Haytians  fancy  Bctrychiuni  cicutariura  to  be  an  alexiphannie. 

Ophiof!rlossum,  Linn. 
Ophioderma,  Blum. 
Hehninthostachys,  Klf. 

GENERA. 
Botri/opteris,  Presl. 
Ophiala,  Desv. Botrychium,  Swartz. 

Numbers.    Gen.  4.  Sp. 

Botrypus,  Rich. Rhizoglossum,  Prcsl. 
Cheiroglossa,  Id. 

Position.— PolypodesG  (Osmundida}). 
Lycopodiaacn. OPHIOGLOSSACEiE. 

Eqidsetacece. 

-Dana3ace£e. 

Fig.  LIV.— Ophioglossum  vulgatum,  diminished. 
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Order  XXIV.    POLYPODIACEiE.— Ferns. 

Gynitfe,  SwaHz  Spnopsis  Filicum,  (1806).— Filices  vera,  Willd.  Sp.  PL  5.  99.  (1810.)— Polypodiacea;, 
R.  Brown  Prodr.  lib.  (1810) ;  Agardh  Aph.  116.  (1822)  ;  Kaul/uss  Enunieratio,  55.  (1824)  ;  Boru 
in  Diet.  Class.  6.  586.  (1824)  ;  Martins  Ic.  PL  Crypt.  83.  (1834). 

Diagnosis. — Filical  Acrogens,  with  ringed  spore-cases,  growing  on  the  hack  or  edge  of  the leaves,  distinct,  and  splitting  irregularly. 
The  vast  number  of  plants  of  the  Filical  Alliance,  collected  under  this  head,  are  so 

much  aUke  in  many  respects,  that  to  separate  them  mto  distinct  natural  orders  seems 
to  rae  contrary  to  all  the  rules  that  govern  Botanists  in  their  limitation  of  such  groups. 

The  great  mark  by  which  they  are  known  is  the  presence 
on  the  spore-cases  of  a  ring  or  band  of  coarse  meshes,  dis- 

tinctly different  from  the  tissue  of  their  sides,  and  too  strong 
to  be  broken  through  when  the  case  opens  to  discharge  its 
contents.    Whether  the  band  is  vertical  or  horizontal, 
complete,  incomplete,  or  otherwise,  seems  unconnected  with 
any  physiological  peculiarities  that  can  be  pointed  out,  and 
to  be  of  no  greater  importance  than  for  the  subordinate 
purposes  of  classification.    The  order  consists  for  the  most 
part  of  species  bearing  their  spore-cases  on  the  back  of 
leaves,  usually  named  fronds  ;  with  the  exception  of  the 
suborder  called  Hymenophyllese,  a  group  of  thin,  delicate, 
membranous  species,  whose  leaves  open  their  edges  for 
the  protrusion  of  a  vein,  over  whose  surface  the  spore-cases 
are  arranged.    But,  independently  of  all  other  reasons  for 
regarding  the  Hymenophyllese  as  a  mere  form  of  the  great 
order  of  Fei'ns,  the  existence  of  such  genera  as  Cibotium, 
Deparia,  &c.,  among  Ferns  not  Hymenophylleous,  forbids 
our  attaching  much  importance  to  that  peculiarity.    A  very  | 
remarkable  deviation  from  the  common  plan  of  structure  j 
seems  at  first  sight  to  occur  in  Osmundeoe  and  Scliizeoe,  in  I 
which  the  spore-cases  are  collected  together  upon  contracted     { | 
leaves,  after  the  manner  of  the  Adders'  tongues  ;  but  such  i 
plants  have  no  combining  character,  occurring  among 

Hymenophylleae  as  well.    The  passage  of  the  true  Ferns  into  neighbouring  orders  is 
not  very  gradual.    If  we  regard  them  as  resting  on  the  one  hand  upon  Dansea-worts,  ^ 
they  can  scarcely  be  said  to  touch  Adders'  tongues  on  the  other,  unless  the  great  cha-  ^ 
racter  of  the  ringed  spore-cases  is  left  out  of  consideration,  and  then  Osmundese  may  be  * 
taken  as  the  connecting  link.  ! 

The  following  proportions  borne  by  Ferns  to  other  plants  in  different  latitudes  will  f 
serve  to  give  some  idea  of  the  manner  in  which  they  are  geogi^aphically  distributed.     j  \ 
There  is  an  enormous  dispropoi'tion  between  Ferns  and  the  rest  of  the  Flora  in  certain     |  v 
tropical  islands,  such  as  Jamaica,  where  they  are  l-9th  of  the  Phsenogamous  plants ;     |  t 
New  Guinea,  where  D'Urville  found  them  as  28  to  122  ;  New  Ireland,  where  they  were  j 
as  13  to  60  ;  and  in  the  Sandwch  Islands,  where  they  were  as  40  to  160  ;  and  it  is     ,  ' clear,  from  the  collections  of  WaUich,  that  Ferns  must  form  a  most  important  feature     j  « 
in  the  Indian  Archipelago.    Upon  continents,  however,  they  are  far  less  numerous :  ; 
thus,  in  equinoctial  America  Humboldt  does  not  estimate  them  higher  than  l-36th  ;  and 
in  New  Holland  Brown  finds  them  l-37th.    They  decrease  in  proportion  towards  either 
pole:  so  that  in  France  they  are  only  l-63d  ;  in  Portugal,  1-1 16th;  in  the  Greek 
Archipelago,  l-227th  ;  and  in  Egypt,  l-971st.    Northwards  of  these  countries  their  pro- 

portion agam  augments,  so  that  they  foi'm  l-31st  of  the  Phsenogamous  vegetation  of 
Scotkud;  l-35th  in  Sweden;  1-1 8th  in  Iceland ;  1-lOth  in  Greenland;  and  1 -7th  at 
North  Cape.    (rSee  a  very  good  paper  upon  this  subject  by  D'Urville,  in  the  Ann.  des 
Sc.  Nat.  6.  51. ;  also  Brown's  Appendix  to  the  Congo  Voyage,  iSl.)    Brown  has  observed 
(Flinders,  584),  that  it  is  remarkable,  that  although  arborescent  Ferns  are  found  at  the  , 
southern  extremity  of  Van  Dieman's  Island,  and  even  at  Dusky  Bay  m  New  Zealand,  ' 

Fig.  LV. 

Fip.  LV.- exaltatum. 1.  Part  of  the  leaf  of  .^spidium  Lonchitis;  2.  a  magnified  view  of  a  morsel  of  Asp. 
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in  nearly  46"  south  latitude,  yet  they  have  in  no  case  been  fovmd  beyond  the  northern 
tropic.  For  an  excellent  account  of  the  geographical  distribution  of  Tree  Ferns,  see 
Martins  Icones  Flantarum  Cryptogamicaruiu ,  p.  81. 

The  leaves  generally  contain  a  thick  astringent  mucilage,  with  a  little  aroma,  on 
which  account  many  are  considered  pectoral  and  lenitive,  especially  Adiantum  pedatum 
and  Capillus  Veneris  ;  but  almost  any  others  may  be  substituted  for  them.  Capillaire 
is  so  called  from  being  prepared  from  the  Adiantum  Capillus  Veneris,  a  plant  which  is 
consideied  to  be  undoubtedly  pectoral  and  slightly  astringent ;  though  its  decoction,  if 
sti'ong,  is,  according  to  AinsUe,  a  certain -emetic.  The  Peinivian  Polypodium  Calaguala, 
Acrostichum  Huacsaro,  and  Polypodium  crassifolium,  are  said  to  be  possessed  of 
important  medicinal  properties,  especially  the  former;  their  effects  are  reported  to  be 
solvent,  deobstnient,  sudorific,  and  antu'heumatic  ;  antivenereal  and  febrifugal  virtues are  also  ascribed  to  them.  The  leaves  of  Adiantum  melanocaulon  are  believed  to  be 
tonic  in  India.  {Ainslie,  2.215.)  The  tubes  of  the  pipes  of  the  Brazilian  negroes  are 
manufactured  from  the  stalk  of  Mertensia  dichotoma,  which  they  call  Samanbaya. 
The  stem  of  many  species  is  both  bitter  and  astinngent ;  whence  that  of  several,  espe- 

cially Aspidium  Filix  Mas,  and  Pteris  aquilina,  has  been  employed  as  an  anthelmintic  ; 
and  Nothochlaena  piloselloides  has  been  used  in  India  to  subdue  spongmess  in  the  gums. 
They  have  also  been  given  as  emmenagogvies  and  purgatives.  Osmunda  regalis  has 
been  employed  successfully,  in  doses  of  3  drachms,  in  the  rickets.  The  rhizomes  of 
{Jephrodium  esculentum  are  eaten  in  Nipal,  according  to  Buchanan.  Diplazium  escu- 
lentum,  Cyathea  meduUaris,  Pteris  esculenta,  and  Gleichenia  Hermanni,  are  also  occa- 
saonally  employed  for  food  in  different  countries.  Speaking  of  Pteris  esculenta,  the 
Tasraannian  fern-root,  Mr.  Backhouse  says,  "  Pigs  feed  upon  this  root  where  it  has  been 
tui'ned  up  by  the  plough  ;  and  in  sandy  soils,  they  will  themselves  turn  up  the  earth  in 
search  of  it.  The  Aborigines  roast  it  in  the  ashes,  peel  off  its  black  skin  with 
tlieir  teeth,  and  eat  it  with  their  roasted  kangaroos,  &c.  in  the  same  manner  as  Euro- 

peans eat  bread.  The  root  of  the  Tara-fern  possesses  much  nutritive  matter  ;  yet  it  is 
to  be  observed,  that  persons  who  have  been  reduced  to  the  use  of  it,  in  long  excursions 
through  the  bush,  have  become  very  weak,  though  it  has  prolonged  life."  Pteris aquilina  and  Aspidium  Filix  Mas  have  been  used  in  the  manufacture  of  beer,  and 
Aspidium  fragrans  as  a  substitute  for  tea.  Agdh.  The  fragrance  which  gives  its  name 
to  the  latter  species  occurs  occasionally  elsewhere.  Polypodium  phymatodes  is  em- 

ployed, along  with  Angiopteris  evecta,  in  preparing  the  cocoa-nut  oil  of  the  South  Sea 
islands ;  Aneimia  tomentosa  smells  of  myrrh,  and  Mohria  thurifera  of  benzoin. 

I .  —  Polypodece.  Endl. 
Gen.  xxvi.  Spore- cases stalked,  with  a  vertical 
ring  ;  spores  roundish or  oblong. 

Acrostichum,  L. 
i'olybotrya,  H.  B. E(jenolphia,  Schott. 
<  (Ifersia,  Radd. 

FJa  phoglosstijn,fich  ott . 
Rhipidopteris ,  Schott. 

""tenochlaena,  J.  Sm. [-omagramma,  J  Sm, 
Aconiopteris,  Pres'. stenosemia,  P7rsl. 
«  'amT)ium.  Presl. 

Platycerium,  Desv. 
Alcicorniiim,  Gaudich. 

Cyrtogonium,  J.  Sm. 
Photinopteris,  J.  Sm. 
Poecilopteris,  Eschw. 

Bolbitis,  Schott. 
Gymnopteris,  Presl, 

Hym^nolepis,  Kaulf. 
Leptochilus,  Kaulf. 
Anapausia,  Presl. Hemionitis,  Linn. 

Antrophy-  m,  Kaulf. 
Loxogran  ma,  Blum. 
Polytaen:um,  Desv. 
Lepto^rmma,  J.  Sm. 

I  Gymnogramma,  Desv. 

GENERA. 
Neurogramma,  Presl. 
Calomelanos,  Presl. 
Ceterach,  Adans. 
Grammitis,  Swartz. 
Xiphopteris,  Kaulf. 

Micropteris,  Desv. 
Chilopteris,  Presl. 
Synammia,  Presl. 

Cryptogramma,  R.  Br. Diblemma,  J.  Sm. 
Selliguea,  Bory. 
Diagramma,  Blum. 

Microgramma,  Presl. 
Stegnogramma,  Blum. Sphifirostephanos,  J.  Sm 
Meniscium,  Schreb. 
Tsenitis,  Swartz. 
Pleurogramma,  Presl. 
Taeniopsis,  J.  Sm. 
Pteropsis,  Presl. 

Chilogramme,  Blum. 
Monogramraa,  Commers. 

Cochlidium,  Kaulf. 
Adenophorus,  Gaudich. 
Amphoradenium,Desv. 

Nothochlaena,  R.  Br. 
Cincinalis,  Desv. 

Drymo  lossum,  Presl. 
Polypodium,  Linn. Clenoptcris,  Blum. Dicranopteris,  Blum. 

Pheffopteris,  Presl. Lastrcea,  Bory. 
Goniopteris,  Presl. 

Pleocnemia,  Presl. 
Amblia,  Presl. 
Goniophlebium,  Blum. 
Marginaria,  Presl. Pleurogonium,  Presl. 
Cyrtophlebium,  R.  Br. Campyloneurum;Fieal 
Phlebodium,  R.  Br. 
Dictyopteris ,  Presl. Phymatodes,  Presl. Anaxetum,  Schott. 

Pleuridium,  Presl 
Dryostachyum,  J.  Sm. 
Drynaria,  Presl. 

Dipteris,  Reinw. Microsorus,  Link. 
Aglaomorpha,  Schott. 
Psygmium,  Presl. Pleopeltis,  H.  et  B. ?  Paragramme,  Bl. 

Niphobolus,  Kaulf. 
Candollea,  Mirb. 
Pprrhosia,  Mirb. 
Cyclophorus,  Desv. 

Cyclophorus,  Presl. 
Scy  opteris,  Presl. Lecanopteris,  Reinw. 

Onychium,  Reinw. 
Calymodon,  Presl. 
Cieilanthes,  Sivurtz. 
Hypolepis.  Presl. Ochropteris,  J.  Sm, Lonchitis,  Linn. 
Adiantum,  Linn. 

Fig.  LVI.— Spore-cases  of  Ilymenocystis  caucasica. 
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Hewardia,  J.  Sm. 
Cassebeera,  Kaulf. 
Platyloma,  J.  Sm. 
Doryopteris,  J.  Sm. Pteris,  Linn. 
Allosorus,  Bernh. 

Ceratodactylis,  J.  Sm. 
Phorolobus,  Desv. 

iXraphiblestra,  Presl. 
Litobrochia,  Presl. 
Campteria,  Presl 
Monogonia,  Presl. 
Jamesonia,  Hook. 
Salpichlsena,  /.  Sm. 
Blechnum,  Linn. 

Sadleria,  Kaulf. 
Acropteris,  Link  part. 
Haplopteris,  Presl. 

Lomaria,  Willd. 
Stegania,  R.  Br. Vittaria,  Smith. 

Struthiopteris,  Willd. 
Onoclea,  Linn. 

Angiopteris,  Mitch. 
Calypterium,  Bernh. 
Ragiopteris,  Presl. 
Neottopteris,  J.  Sm, 
Asplenium,  Linn. 

Onopteris,  Bernh. 
Belvisia,  Mirb.  part. 
Acropteris,  Link. 

Thamnopteris,  Presl. 
Darea,  Juss. 

Caenopteris,  Berg. 
Hemidictyum,  Presl. 
Allantodia,  R.Br. 
Doodia,  R.  Br. 
Woodwardia,  Smith. 
Scolopendrium,  Smith. 
Antigramma,  Presl. 
Camptosorus,  Link. 
Onychium,  Kaulf. 

Leptostegia,  Don. 
Diplazium,  Swartz. 

Callipteris,  Bory. 
Anisogonium,  Presl. 
Digrammaria,  Presl. 
Oxygonium,  Presl. 
Didymochlaena,  Desv. 
Monochlaena,  Gaud. 
Hippodium,  Gaudich. 
Tegularia,  Keinw. 
Ceramium,  Reinw. 
Hysterocarpus,  Langs. 

Nephrolepis,  Schott. 
Nephrodium,  Rich. 
Oleandra,  Cav. 
Keuronia,  Don. 

Ophiopteris,  Reinw. 
Dryopteris,  Adans. LaUrcea,  Presl. 
Thelypteris,  Schott. Arthrobotrys,  Presl. 
Aspidium,  Swartz. Psidopodium,  Neck. 
Polystichum,  Roth. 

Tectaria,  Cav. 
Rumohria,  Radd. 

Phanerophlebia,  Presl. 
Fadgenia,  Hooker. 
Cyclodium,  Presl. 
Cyi-tomium,  Presl. Sagenia,  Presl. 
Bathmium,  Presl. 
Cystopteris,  Bernh. 
Acrophorus,  Presl. 

?  Leucostegia,  Presl. Lindsaea,  Dryand. 
Schizolomia,  Gaud. 

Hynienotomia,  Gaud. Isoloma,  J.  Sm. 
Dictyoxiphium,  Hooker. 
Synaphlebium,  J.  Sm. Odontosoria,  J  Sm. 
Davallia,  Smith. 
Microlepia,  Presl. Saccoloma,  Kaulf. 
Humata,  Cav. 
Pachypleuria,  Presl. 
Colposoria,  h'resl. Wibelia,  Bernh. 
Odontosoria,  Presl. 
Stenolobus,  Presl. 
Prosaptia,  Presl. 
Cystidium,  J.  Sm. 
Dicksonia,  Herit. Balantium,  Kaulf. 
Culcita,  Presl. 
Sitolobium,  Desv. 

Demtaedtia,  Bernh. 
Leptopleuria.  Presl. Patania,  Presl. 
Pffisia,  St.  Hil. 
Cibotium,  Kaulf. 

Pinonia,  Gaudich. 
Deparia,  Hook  et  Grev. Woodsia,  R.  Br. 
Physematium,  Kaulf. 

Diacalpe,  Blum. 
Ilyraenocystis,  C.A.  Mey. 
Hypoderris,  R.  Br. Sphasropteris,  R.  Br, Peranema,  Don. 
PodeUema,  R.  Br. 
Prionoptcris,  Wall. 

II.  —  Cya  thece.  Ka  u  If. 
Enum.  (1824)  ;  spore- cases  with  a  vertical 
ring,  usually  sessile on  a  more  or  lesi 
elevated  receptacle 
spores  3-cornered  or 3-lobed. 

Thyrsopteris,  Kunz. Panicularia.  Coll. 
?  Chonta,  Molin. Schizoclilaena,  J.  Sm. 

Hemitelia,  R  B; . 
Cnemidaria,  Presl. 
Alsophila,  R.  Br. 
Haplophlebia,  Mart. Dicranophlebia,  Mart. 
Metaxya,  Presl. ?Amphidesmium,  Scht. 

Trichopteris,  Park. 
Trichipteris,  Presl. 
Chnoophora,  Kaulf. Arachniodes,  Blum. 

Gymnosphaera,  Blum, 
Cyathea,  Smith. Sphceropteris,  Bernh. Schizocaena,  J.  Smith. 

Notocarpia,  Presl. 
Disphemia,  Presl. 
Cnemidaria,  Presl. 
Matonia,  R.  Br. 
III.  Parkerece.  Hooker, 

exot.Jl.  p.  147.  (1825); 
spore-cases  very  thin, 
surrounded  by  a  broad 
imperfect,  sometimes obsolete  ring. 

Ceratopteris,  Brongn. 
Ellobocarpus,  Kaulf. 
Teleozoma,  R.  Br. 
Cryptogenis,  Rich. Furcaria,  Desv. 
Cryptogramma,  Grev. Parkeria,  Hooker. 

i'ig.  LVII. 

Fig.  LVIII. 
IV.  Hymenophyllecp. 

Endl.  prod.  Norf.  16. 
(18.33) ;  Martii  ic.  pi. 
crypt.     102.  (1834); 

Endl.  Gen.  xxxvii. — Spore-cases  marginal, 
placed  upon  the  surface of  a  vein  extended  be- 

yond the  edge  of  the 
leaf,  with  a  complete horizontal  ring ;  spores 
convexo-tetraedral. 

Hymenophyllum,  Smith. Trichomanes,  Linn. 
Didymoglossum,  Desv. Hymenostachys,  Bory. Feea,  Bory. 
Lecanium,  Presl. 
Cardiomanes,  Presl. 
Ragatellus,  Presl. Cejjhalomenes,  Presl. 
Neurophyllum,  Presl. 
Microgonium,  Presl. 
Abrodictyum,  Presl. 
Meringium,  Presl. 
Hetniphlebium,  Presl. 
Leptocyonium,  Presl. Myrmecostylum,  PresL 
Ptychophyllum,  Presl. 
Sphcerocyonium,  Presl. 
Hymenoglossum,  Presl. Loxsoma,  R.  Br. 

V. — Gleichenece.  Schis- 
matopterides,  Willd.  I. 
c.  69.  (1810).— Gleiche- nese,  R.  Br.  I.  c.  160. 
(1810)  ;  Kaulfuss  I.  c. 
36.  (\^2i).  —  Bory,  I. 
c.  (1824).  — Pleurogy- 
ratae,  Bernh. — Gleiche- niaceae,  Mart.  ic.  pi. 
105.  '1834)  ;  Endl.  gen. 
xxviii.  ;  spore  -  cases 
dorsal,  with  a  trans- verse occasionally  ob- 

lique ring,  nearly  ses- sile, and  bursting 
lengthwise  internally ; 
spores  oblong,  or  kid- ney-shaped. 

Fig.  LIX. 
Gleichenia,  Smith. 
Mertensia,  Willd. 

Dicranopteris,  Bernh. Sticherus,  Presl. 
Platyzoma,  R.  Br. 
Calymella,  Presl. 
VI. — Schizceem.  Mart. 

ic.pl.  crypt  113.  (1834); 
Endl.  gen.  xxix  . ;  spore- cases  dorsal,  with  a 
complete  terminal  con- tracted ring ;  spores  py- 

ramidal or  conical. 
Aneimia,  Swartz, 

Ornithojiteris^  Bemh. 
I  Anemidictyon.  J,  Sm. 

Fig.  LA''!!.— Antrophyuni  Le.ssonii. Fig.  LIX. Fifr.  LYI II.— Spore-cases  and  cup  of  Trichomanes  radicans. -Spore-cases  of  Mertensia  fle.xuosa. 
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Schiza'a,  Smith. 
Jthipidium,  Benili. 
Lophidiurn,  Rich. 

Actinostachys,  Wall. 
Lygodium,  Swartz. 

Hydroglossuui,  Willd. 
Ugena,  Cav. 
Cteisiuin,  Rich. 
Ra»iondia,  Mirh. 
Odontopteris,  Bernh. 

Gisopteris,  Bernh. 
Vullijilix,  Thouar.s. 

Lygodictyon,  J.  Hin, Mohria,  Swartz. 
VII.  —  Osmundecc.  Os- 
mundacese,  R.  Br.  I.  c. 
161.  (1810)  ;  Agardh, 
I.  C.115.  (1822)  ;  Kaul- fuss,  I.  C.  42.  (1824)  ; 
Endl.  gen.  xxx. ;  Aero- 

gyratae,  Bern/t.;  spore- cases  dorsal,  or  pani- 
cled,  stalked,  with  a 
broad  dorsal  incom- 

plete ring,  opening  ver- tically ;  spores  oblong 
or  roundish. 

Osmunda,  Linn. 
Aphyllocarpa,  Cav. 

Todea,  Willd. 
Fig  LXL 

Fig.  LX. 

Numbers.  Gen.  183.  Sp.  2000. 

Position. — Danseacese. — Polypodiace^. — Opliioglossaceee. 

Fig.  LX.— Schizaea  dichotoma  ;  1.  its  spore-case.       Fig.  LXI.— Spore-case  of  Todea  Frazeri. 

ADDITIONAL  GENERA. 
Syngramma,  J.  8m.  near  Gymnogramma. 
Leptopteris,  Presl.  near  Todea. 
Aneimidictyum,  Presl.  near  Aneimia. 
Spathepteris,  Presl.  near  do. 
Haplodictyum,  Presl.  near  Pleocnemia. 
Microbrochis,  Presl.  ) 
Polydictyum,  Fresl.     V  near  Aspidium. 
Anisocampium,  Presl.) 
Brachysorns,  PresL  near  Diplazium. 
Anchistea,  Presl.  near  Doodia. 
Lorinseria,  Presl.  near  Woodwardia. 
Microstegia,  Presl.  near  Diplazium. 
Ochlogramraa,  Presl.  near  Gallipteris. 
Parestia,  Presl.  near  Colposoria. 
Pycnodoria,  Presl.  near  Pteris. 
Parablechnum,  Presl.  "> Distaxia,  Presl.  V  ̂^^^  Blechnum. 
Mesotliema,  Presl.  ) 
Gyrosorium,  Presl.  1 
Galeoglossa,  Presl.        Vnear  Niphobolus. 
Scytopteris,  Presl.  ) 

Cionidinm,  T.  Moore, 

Sphaerostichum,  Presl.  ̂  
Polycampium,  Presl.     -near  Niphobolus. Apalophlebia,  Presl.  ) 
Spicanta,  Presl.  ) 
Blechnopsis,  Fresl.      >  near  Blechnum. 
Orthogramma,  Presl.  ) 
Crypsinns,  Presl.  near  Marginaria. Microterus,  Presl.  near  Polypodium. 
Macroplethus,  Presl.  near  Gymnopteris. 
Ileterogonia,  Presl.  near  Stenosemia. 
Colysis,  Presl.  >     „     „  n- 

Dendroglossa,  Presl.  \  "^^^  Sellignea. 
Lomaridium,  Presl.  near  Lomaria. 
Paltonium, PresL  near  Pteropsis. 
Lemmaphyllum,  Presl.  near  Drymoglossum. 
Microstaphyla,  Presl.  near  Osmunda. Psomiocarpa,  Presl.  )  i  i,  i. 

Dorcopteris,  Pre5/.  |  near  Polybotrya. Anetium,  Splitgerber,  near  Acrostichura. 
Hymenodium,  Fee. 

Cheiropleuria,  Presl.  near  Gymnopteris. 
near  Deparia. 
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Order  XXV.    DANiEACE^.— Dan^aworts. 
Agyratse,  Swartz.  Synops.  (1806).--Poropterides,  Willd.  I.  c.  66.  (1810). (1822).-Marattiaceae,  Kaulf.  I.  c.  31.  (1824)  ;  Bory,  I.  c.  (1824)  ; 

Endl.gen.  xxxi. ;  Link.filic.  sp.  p.  31. 
— Danaeacese,  Agardh,  I.  c.  117. 
Mart.  ic.  pi.  crypt.  119.  (1834) ; 

DlAGNOSIS.- -Filical  Acrogens,  with  ringless  dorsal  spore-cases,  combined  in  masses j 
and  splitting  irregularly  by  a  central  cleft. 

With  all  the  habit  of  Dorsiferous  Ferns,  these  plants  are  widely  distinguished  by 
the  pecuUar  nature  of  their  spore-cases,  which  are  neither  like  those  of  Ferns  nor 
Adder's-tongues.  To  the 
latter  they  approach  the 
nearest,  but  instead  of 
behig  connected  with, 
and  perhaps  fashioned 
out  of,  the  margin  of  a 
contracted  leaf,  they  ap- 

pear sunk  within,  or  more 
rarely  seated  upon,  the 
back  of  the  leaflets.  The 
entire  want  of  that  elas- 

tic ring,  which,  in  some 
state  or  other  so  strikingly  characterises 
true  ferns,  gives  them  a  far  stronger 
title  to  be  regarded  as  a  distinct  order, 
than  the  trifling  differences  which  have 
in  the  eyes  of  some  botanists  elevated 
Uttle  groups  of  the  latter  to  that  dignity Fig.  LXII. 
In  addition  to  this,  their  spore-cases  are  always  imited  more  or  less  by  tlieir  inner  faces, 
as  if  in  anticipation  of  the  pre vaihng  tendency  among  the  carpels  of  flowering  plants. 
For  this  reason  they  may  be  regarded  as  the  highest  form  of  the  highest  Alhance  among 
Acrogens. 

The  few  known  species  of  the  Order  are  all  tropical  in  both  hemispheres.  Some 
form  trees. 

The  bruised  leaves  of  the  fragrant  Angiopteris  evecta,  an  arborescent  species,  are  said 
to  be  employed  in  the  Sandwich  Islands  to  perfume  the  cocoa-nut  oil.  The  rhizome  of 
Marattia  alata  is  eaten  by  the  Sandwich  Islanders  in  time  of  scarcity,  according  to 
Mr.  Hinds  :  this  would  appear  to  be  the  Nehai,  and  not  the  former  plant. 

Kaulfussia,  Blum. 
Angiopteris,  Hoffman. 

Clementea,  Cav. 
Dansea,  Smith. 

GENERA. 
I  Eupodium,  J.Sm. 
Marattia,  Swartz. 

Myriothcca,  Comia. 
Celantlicra,  Thouin. 

Numbers.  Gen.  5.  Sp.  15.  (J.  Smith.) 

Position. — Polypodiacese. — DAN^ACEiE. — Ophioglossaceae. 
Fig.  LXII. — Dan£ea  alata.  I .  Collection  of  spore-cases ;  2.  sections  of  the  same  and  spores,  2  of  wiiicli are  highly  magnified. 

ADDITIONAL  GENERA. 
Psilodochea,  Prcsl.  near  Angiopteris. 
Discos  tegi  a,  Presl.  ) 
Gymnotheca,  do.      V  to  Marattia. Stibasia,        do  ) 
Heterodansea,  do.     ♦  r» 

Danaeopsis,     do.     )  ̂  ̂auaea. 
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CLASS  III.— RHIZOGENS. 

Rhlzantheae,  Blum.  Fl.  Javce,  (1828)  ;  Endlicheo-  Meletemala,  p.  10.  (1832)  ;  Ed.  prior,  p.  389  ;  Endl Gen.  p.  72. 

These  are  parasitical  plants  destitute  of  true  leaves,  in  room  of  which 
they  have  cellular  scales.  Their  stem  is  either  an  amorphous  fungous  mass, 
or  a  ramified  mycelium,  sometimes,  perhaps  always,  appearing  to  be  lost 
in  the  tissue  of  the  plants  on  which  it  grows;  and  is  very  imperfectly 
supplied  with  spiral  vessels,  which  in  some  instances  seem  to  be  wholly 
deficient.  No  instance  of  green  colour  is  known  among  them ;  but  they 
are  brown,  yellow,  or  purple.  They  are  furnished  with  true  flowers,  having 
genuine  stamens  and  carpels,  and  surrounded  by  a  trimerous  or  penta- 
merous  calyx,  or  absolutely  naked.  Their  ovules  appear  to  be  constructed 
upon  the  same  plan  as  in  other  flowering  plants.  The  true  nature  of  their 
seeds  is  in  most  species  quite  unknown ;  by  some  they  are  described  as 
breaking  up  into  a  mass  of  spores,  by  others  as  consisting  of  a  cellular 
nucleus  abounding  in  grumous  corpuscles  [Endl.)^  and  in  general  they  may 
be  regarded  as  too  small  for  exact  observation ;  but  it  is  certain  that  in 
some  instances  they  have  a  minute  undivided  embryo  enclosed  in  mucilagino- 
grauular  albumen. 

At  this  point  of  the  Vegetable  Kingdom  we  find  a  most  curious  assem- 
blage, which,  with  many  of  the  peculiarities  of  Endogens,  seems  to  be  an 

intermediate  form  of  organisation  between  them  and  Thallogens.  They 
have  no  relation  to  Acrogens,  although  they  follow  at  this  place,  but  they 
agree  with  Endogens  in  the  presence  of  sexes,  and  sometimes  in  the  ternary 
structure  of  their  flower  ;  they  have,  however,  scarcely  any  spiral  vessels, 
and  their  seeds  appear,  as  far  as  they  have  been  examined,  either,  as  some 
say,  to  want  the  cotyledons  and  axis  of  other  flowering  plants,  or  to  lose 
themselves  in  a  mass  of  pulp,  from  which  they  are  almost  undistinguishable. 
In  their  amorphous  succulent  texture,  in  their  colour,  often  in  their  putrid 
odour  when  decaying,  in  the  formation  of  a  mycelium  or  spawn,  which  is 
evident  in  Helosis,  and  is  with  good  reason  suspected  to  exist  in  others, 
and  in  their  parasitical  habits,  these  plants  resemble  Fungals,  while  in  their 
flowers  and  sexes  they  accord  with  Arumworts,  or  similar  Endogens. 

Pthizogens  all  agree  in  being  o^  a  fungus-like  consistence,  and  in  their 
habits  of  living  parasitically  on  the  roots  of  other  plants.  They  very 
generally  stain  water,  or  spirit,  of  a  deep  blood-red  colour.  Their  forms 
are  exceedingly  diversified  ;  some  have  the  aspect  of  a  Mushroom,  or 
develop  a  head  like  that  of  a  Bullrush  (Typha)  :  others  push  forth  a  thyrse 
of  flowers,  or  an  elegant  panicle ;  while  some  have  their  bloom  in  a  head 
like  that  of  some  Cynaraceous  plant.  In  Helosis  and  Langsdorffia  the 
rhizome,  which  is  horizontal  and  branched,  and  which  at  intervals  throws 

up  pei-pendicular  flowering  stalks,  is  quite  analogous  to  the  spawn  *  of 
*  The  existence  of  a  mycelium  has  also  been  adverted  to  by  Dr.  Brown.  [Linn.  Trans,  xix.  232.)  He suggests  that  in  Rafflesia  the  earliest  effort  of  the  seed,  after  being  deposited  in  its  proper  nidus,  may 

consist  in  the  formation  of  a  cellular  tissue  extending  laterally  under  the  bark  of  the  stock.  He 
remarks  that  in  Pilostyles  and  Cytinus,  where  the  plants  are  closely  approximated,  their  possible  origin 
from  a  common  base  or  thallus,  is  rendered  the  more  probable  by  the  parasites  in  the  former  genus, 
which  is  dioecious,  being  produced  generally,  perhaps  always,  in  groups  of  the  same  sex,  and  by  those 
groups,  which  are  often  very  dense,  not  unfrequently  surrounding  the  branch  of  the  stock.  He  adds, 
however,  that  this  view  is  not  sustained  by  suificient  observation,  but  that  there  are  circumstances  in 
both  genera  favourable  to  the  hypothesis,  especially  in  Pilostyles. 



84 RHIZOGENS. 

Fmigals.  In  Cynomorium,  Scybalium  and  Balanophora,  this  part  is  wanting, 
and  in  its  room  the  roots  of  those  genera  emit  roundish  deformed  tubers 
collected  in  a  circle  upon  the  roots  of  other  plants,  and  growing  into  them 
by  some  unknown  process.  Blume  says,  that  at  the  period  of  germination 
of  BalanophorcEC  there  is  produced  from  the  roots  of  the  Fig  on  which  they 
grow  an  intermediate  body,  of  a  fleshy  nature  and  intimately  combined  with 
its  superficial  woody  layers,  and  that  this  intermediate  body  is  penetrated 

by  their  spiral  vessels,  which  render  it  woody."  He  moreover  adds,  that 
*'  several  seeds  of  Balanophorese  germinate  on  nearly  the  same  points  of  the 
Fig-root ;  hence  this  woody  body,  or  luxuriant  product  of  the  juices  that  are 
sucked  out,  has  generally  an  irregular  form,  and  the  plants  proceeding  from 

such  tubers  grow  out  in  difi'erent  directions,  much  in  the  same  manner  as  the 
tubers  of  a  Potato  generate  their  ofi'sets  :  with  this  difference,  however,  that 
in  a  Potato  the  eyes  of  the  plant  are  in  the  circumference,  while  in  Balano- 

phora they  are  placed  in  the  centre,  and  on  that  account  the  intermediate 

body  where  the  offsets  break  out,  has  necessarily  a  conical  extension." 
Something  of  the  same  kind  occurs  in  Scybalium,  whose  tubers  are  expanded 
in  an  irregular  form  about  the  root  of  some  unknown  tree,  are  fleshy,  and 
composed  even  in  the  substance  of  the  stalk  of  somewhat  irregular  cells  and 
no  spiral  vessels.  In  the  room  of  leaves  these  plants  have  scales,  which 
differ  from  true  leaves  in  the  want  of  colour,  a  character  common  to  all  other 
plants  parasitical  on  roots.  A  vertical  stalk  (stipes),  sometimes  terminated 
by  a  solitary  head  of  flowers,  sometimes  bearing  several  heads  variously 
arranged  upon  the  stalk,  is  found  in  all  the  genera  of  Balanophoracese  ;  which 
moreover  agree  in  this  that  the  flower-heads,  which  at  first  are  sessile  on  the 
rhizome  and  concealed  by  many  rows  of  imbricated  scales,  resemble  the 
leafy  rosette  of  a  Sempervivum  without  colour,  or  rather  the  very  small  bud 
of  a  Rafflesia.  The  genuine  species  of  Helosis  show  on  their  rhizome 
roundish  conical  buds  seated  on  a  very  short  stalk,  or  altogether  sessile, 
enclosing  the  rudiments  of  the  future  head  within  a  very  thin  involucre,  as  a 
fungus  within  the  volva  ;  this  latter  after  a  time  splits  into  three  or  more 
segments,  and  emits  the  flower-head  enlarged  and  furnished  with  a  stalk, 
which  is  altogether  naked  except  at  the  base,  where  it  is  surrounded  by 
the  scale-like  segments  of  the  withering  involucre.  This  is  the  most  simple 
form  of  involucre,  which  in  the  other  genera  becomes  more  and  more  com- 

plicated, and  finally  runs  into  numerous  series  of  imbricated  scales  which 
clothe  the  stipes  more  or  less  completely.  In  those  genera  which  grow  upon 
tlie  bark  of  the  stems  of  trees,  there  are  some  diversities  of  structure  in  the 
organs  of  vegetation  that  are  very  remarkable.  Blume  tells  us  that  Raflflesia 
Patma  appears  upon  the  creeping  roots  or  stems  of  Cissus  scariosa  in  th.e 
form  of  solitary  or  clustered  hemispherical  dilatations,  which  look  like 
excrescences  or  expansions  of  the  root.  These  excrescences  are  something 
of  the  nature  of  leaf-buds,  consisting  of  layers  of  scales  and  a  more  solid 
centre.  As  the  latter  increase  in  size  they  burst  through  the  wrapper  by 
tearing  it  irregularly  from  the  apex  towards  the  base,  and  develop  them- 

selves in  the  form  of  numerous  scales,  at  first  flesh-coloured,  then  brownish, 
and  finally  deep  purple,  which  surround  the  flowers.  As  soon  as  these  parts 
are  exposed,  richly  nourished  as  they  are  by  the  humid  air  that  surrounds 
them,  they  grow  with  such  rapidity  that  it  is  reported  that  Rafllesia,  which, 
when  full-blown,  is  a  yard  across,  and  when  unexpanded,  is  as  large  as  a 
middle-sized  cabbage,  only  takes  about  three  months  for  its  complete  forma- 

tion.   Brugmansia  has  a  similar  mode  of  development. 
At  one  time  it  was  believed  that  Rhizogens  agreed  with  Fungals  in  the 
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total  want  of  spiral  vessels.  That,  however,  was  a  mistake.  Spiral  vessels  do 
not  exist  among  them.  Brown  says  that  he  has  discovered  them  in  Rafflesia, 
in  which  he  originally  failed  to  perceive  them,  and  in  several  other  cases. 
Martins  also  found  them  in  Langsdorffia,  in  the  form  of  bundles  lying  in  the 
rhizome,  stem  and  branches,  and  Mohl  in  similar  parts  of  Helosis,  but  in 
small  quantity  compared  to  the  mass  of  the  plants.  Brown  adds  that  "  the 
vascular  system  of  all  these  parasites  is  uniform  and  more  simple  than  that 
of  the  far  greater  part  of  Phsenogamous  plants  ;  that  the  spiral,  or  slight 
modifications  of  it,  is  the  only  form  of  vessel  hitherto  observed  in  any  of 
them  ;  and  that  the  large  tubes  or  vessels  with  frequent  contractions, 
corresponding  imperfect  diaphragms,  and  variously  marked  surface,  which 
have  received  several  names,  as  vasa  porosa,  punctata,  vasiform  cellular 
tissue,  dotted  ducts,  (fee,  and  which  are  so  conspicuous  in  the  majority  of 
arborescent  Phsenogamous  plants,  have  never  been  observed  in  any  part 
strictly  belonging  to  these  parasites.  {Linn.  Trans,  vol.  xix.  231.)  He, 
however,  does  not  attach  systematical  importance  to  this  curious  fact. 

The  flowers  are  in  general  formed  upon  some  symmetrical  plan,  the  pro- 
portions varying  from  genus  to  genus.  But  in  a  singular  deformed  genus 

called  Sarcophyte  the  flowers  are  not  reducible  to  symmetry,  as  far  as  has 
yet  been  observed.  It  has  not,  however,  been  examined  in  a  philosophical 
manner. 

The  seeds  of  many  Rhizogens  have  escaped  the  observation  of  those  who 
have  had  the  best  opportunities  of  examining  them.  Even  the  seeds  of  the 
common  Cytinus  Hypocistis  of  the  South  of  Europe  are  unknown.  But  if 
there  has  been  a  want  of  facts  concerning  this  part  of  the  structure  there 
has  been  speculation  in  abundance  for  which  the  reader  is  referred  to  the 
last  edition  of  this  work.  I  can  positively  confirm  the  statement  of  the 
elder  Richard  {Mem.  Mus.  viii.  t.  xxi.),  who  gives  to  Cynomorium  coccineum 
an  embryo.  I  find  in  that  plant  that  the  seed  consists  of  a  mucilaginous 
mass  filled  with  angular  particles,  which  are  doubtless  loosely  cohering  cells. 
They  contain  starch  in  a  very  minutely  globular  state,  but  are  chiefly 
composed  of  gum.  On  one  side  of  this  seed  is  a  globular  embryo,  looking 
like  a  speck,  but  found,  when  properly  examined,  to  be  a  globose  mass  of 
cells,  destitute  of  starch,  enclosed  within  the  albumen,  and  apparently  un- 

divided on  any  part  of  its  surface.  It  is,  however,  difficult  to  speak 
positively  upon  this  point,  on  account  of  its  smallness,  and  I  am  not  sure 
that  it  is  not  very  shghtly  2-lobed.  Francis  Bauer  too  ascertained  the  ovules 
of  Rafflesia  Arnoldi  to  have  the  ordinary  structure,  a  strong  indication  that 
the  seeds  would  not  be  so  anomalous  as  has  been  represented,  and  he  found 
an  undivided  embryo  in  the  seed  of  the  same  plant,  [Linn.  Trans,  xix.  t. 
XXV.),  a  circumstance  confirmed  by  the  observations  of  Brown.  Ferdinand 
Bauer  found  in  Hydnora  Africana  what  seems  to  be  a  central  embryo 
{Ibid.  t.  XXX.)  of  the  same  nature,  and  the  researches  of  Weddell  and  Dr. 
Hooker  leave  no  further  room  for  doubting  that  all  Rhizogens  are  truly 
embryonate. 

Such  being  the  supposed  facts  that  have  been  ascertained  with  regard  to 
these  singular  parasites,  it  only  remains  to  notice  some  of  the  views  enter- 

tained regarding  them  by  systematic  botanists.  Dr.  Robert  Brown,  who, 
aided  by  the  microscopical  drawings  of  the  two  Bauers,  has  had  peculiar 
advantages  for  considering  the  question,  appears  to  be  opposed  to  the  idea 
of  regarding  Rhizogens  as  a  distinct  class.  He  considers  Rafflesiads  as 
being  unquestionably  allied  to  Birth  worths,  and  therefore  as  a  formof  Exogens. 
His  objections  to  regarding  Rhizogens  as  a  distinct  class  are  as  follows. 
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He  denies  the  absence  of  spiral  vessels,  which  he  himself  and  others  once 
supposed  to  be  a  characteristic  of  some  at  least  among  them,  and  asserts 
that  the  vascular  texture  of  Rhizogens  is  not  essentially  different  from  that 
of  any  perfectly  developed  Phsenogamous  plants.  But,  as  was  stated  in 
the  last  edition  of  this  work,  the  true  question  to  be  considered  is,  not  as  to 
the  presence  or  absence  of  spiral  vessels,  but  as  to  their  abundance.  In 
Exogens  or  Endogens  equally  developed  they  would  be  most  copious,  and 
would  exist  in  all  the  foliaceous  organs ;  and  it  is  no  argument  against  the 
importance  of  this  circumstance,  to  say,  that  spiral  vessels  have  no  existence 
in  certain  Endogens,  as  Lemna,  for  instance  ;  for  in  that  and  similar  cases 
the  small  degree  in  which  such  plants  are  developed,  may  be  considered  to 
account  for  the  absence  of  spiral  vessels  ;  just  as  in  a  common  Exogen,  the 
spiral  system  does  not  make  its  appearance  until  the  general  development 
of  the  individual  has  made  some  progress. 

So,  indeed,  in  Ferns  and  other  Acrogens  of  high  degree,  we  have  no 
right  to  say  that  the  vascular  system  is  absent ;  on  the  contrary,  in  the 
centre  of  the  stem  of  Clubmosses,  and  in  the  soft  parts  of  that  of  Ferns, 
either  spiral  or  scalariform  vessels  exist  in  abundance  ;  but  they  do  not 
make  their  appearance  in  the  foliaceous  organs  as  in  more  perfect  plants. 

Brown  also  attaches  no  importance  to  the  supposed  homogeneity  of  the 
embryo  of  Rhizogens,  because  the  same  structure,  he  says,  exists  in  Oro- 
banche  and  Orchids.  But  with  regard  to  Orobanche,  that  plant  has  a 
slightly  two-lobed  embryo  lying  in  a  mass  of  albumen,  so  that  I  do  not  see 
how  it  can  be  brought  into  comparison  with  that  of  Rhizogens  ;  and  as  to 
Orchids  we  have  no  right  to  say  that  their  embryo  is  essentially  different 
from  that  of  common  Endogens,  except  in  its  smallness. 

The  late  Mr.  Griffith  adopted  the  views  of  Brown,  and  endeavoured,  by 
new  arguments,  to  show  that  Rhizogens  cannot  be  regarded  as  a  peculiar 
class  in  the  Vegetable  Kingdom.  He  asserted  that  these  plants  are  not 
similar  in  their  parasitism,  and  that  in  those  he  had  examined  there  would 
appear  to  be  two  remarkably  different  types  of  development  of  the  embryo. 
And  he  was  persuaded  that  Rhizogens  are  an  entirely  artificial  class,  not 
even  sanctioned  by  practical  facility. — [Proceedings  of  the  Linnean  Society, 
No.  XXII. ,  p.  220.,  where  this  author's  views  are  given  in  detail.) 

Arguments  like  those  of  both  Brown  and  Griffith  never  appeared  satis- 
factory to  me.   Most  of  the  species  brought  together  to  constitute  the  class 

of  Rhizogens  seem  to  have  little  relation  to  other  parts  of  the  system.    It  is 
true  that  the  genera  differ  much  from  each  other  in  the  details  of  their 
fructification ;  though  not  more  than  the  genera  of  some  other  classes ;  but  the  I 
character  of  the  order  does  not  depend  upon  the  fructification.  It  depends  upon  | 

the  great  peculiarity  in  the  manner  of  growth,  already  pointed  out;  and  ' 
the  fructification  is  connected  with  questions  of  a  subordinate  degree.    All  I 
the  classes  of  plants  depend  equally  upon  such  considerations  ;  and,  there- 

fore, Rhizogens  are  logically  a  class.    It  was  indeed  singular  that  so  acute 
a  botanist  as  Griffith  should  not  have  perceived  how  much  his  position  was  j 
weakened  by  comparisons  like  the  following.     He  particularly  directed 
attention  to  the  resemblance  between  the  pistil  of  Balanophorads  and  that 
of  Mosses,  or  more  especially  to  that  of  some  evaginulate  Liverworts,  and  to 

the  effects  produced  by  the  action  of  the  pollen  on  their  styles.  Indeed," 
he  observed,  *'in  the  development  of  the  female  organ,  in  the  continuous 
surface  of  the  style  before  fecundation,  and  in  its  obvious  perforation  after, 
Balanophora  presents  a  direct  affinity  to  a  group  of  plants  with  which  other- 

wise it  has  not  a  single  analogy."    In  another  genus,  called  Phseocordylis, 



RHIZOGENS. 
87 

he  found  that  the  hairs  in  which  the  fruits  are  imbedded  present  a  remark- 
able analogy  with  the  paraphyses  of  Drepanophyllum  and  certain  Nockera), 

and  also  with  bodies  w^hich  he  suspected  to  be  the  male  organs  of  Ferns. 
Surely  this  is  a  class  of  peculiarities  which  should  indicate  a  group  of  lower 
rank  than  Exogens  or  Endogens. 

Dr.  Hooker,  without  adopting  Griffith's  views,  is  of  opinion,  after  a  most 
minute  examination  of  Balanophorads,  that  that  order  at  least  has  no  claim 
to  be  separated  from  Exogens,  but  that  it  has  a  plain  affinity  to  Onagrads. 
In  order  that  the  arguments  adduced  in  support  of  this  view  of  a  very 
difficult  question  may  be  exactly  stated,  I  have  requested  my  acute  friend, 
who  has  had  ample  opportunities  of  examining  Balanophorads,  to  favour 
me  with  his  own  statement ;  and  the  reader  will  find  it  in  the  succeeding 

page. 
There  is  an  account  of  Rhizogens  by  Endlicher  in  his  Meletemata,  which 

contains  a  summary  of  all  that  was  in  1832  known  concerning  them. 
For  further  information  the  reader  is  referred  to  Blume's  Flora  Javce  ; 
Martins'  Nova  Genera,  &c.,  vol.  8  ;  Brown's  Ohsevoations  on  Babesia,  in 
the  13th  and  l9th  volumes  of  the  Linnean  Society's  Transactions;  Griffith, 
in  the  Proceedings  of  the  same  learned  body,  the  various  works  quoted  at 
the  head  of  the  following  natural  orders,  and  in  a  note  by  Dr.  Hooker  upon 
Cynomorium  in  Webys  IJistoire  Naturelle  des  Canaries,  iii.  431. 

I  2 
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Order  XXVL— BALANOPHORACEjE.— Cynomoriums. 

Balanaphoreae,  Rich,  in  Mem.  Mus.  8,  429.  (1822) ;  Endlicher  Meletemata,  p.  10.  (1832) ;  gen.  xxxix. 
Meismr,  p.  366 ;  Juwjhuns  in  nov.  act.  xviii.  suppl.  ;  Griffith,  Proceedings  Linn.  Soc.  No.  xxii. 

Diagnosis. — Stems  amorphous,  fungoid  ;  peduncles  scaly :  flowers  in  spikes  ;  ovules  solitaiy, 
pendulous  ;  fruit  one-seeded. 

Fig.  LXIII. 

"  Leafless,  brown,  red,  white,  or  yellow  {never  green)  root-pai'asites,  with  under- 
ground fleshy  horizontal  branched  rhizomes,  or  more  generally  amorphous  tubers, 

from  which  spring  erect  simple  (rarely  branched)  peduncles,  that  are  naked,  or 
covered  with  scattered  or  imbricating  scales,  rarely  combined  into  an  involucre. 
Flowers  red,  yellow,  or  white,  unisexual  (rarely  bisexual),  monoecious  or  dioecious, 
collected  into  dense,  spherical  or  cylindrical,  entire,  lobed,  or  branched  heads,  often 
mixed  with  simple  articulated  filiform  or  club-shaped  filaments.  Bracts  very  variable, 
or  absent ;  sometimes,  when  the  heads  are  lobed,  large,  peltate,  and  imbricated,  each 
subtending  and  often  covering  a  lobe  (branch)  of  the  head  ;  at  other  times  the  bracts 
are  scattered  promiscuously  amongst  the  flowers ;  sometimes  they  are  peltate,  and 
connected  by  their  contiguous  edges  into  an  areolate  indusium,  that  falls  away  piece- 

meal as  the  head  enlarges ;  at  others  the  flowers 
are  arranged  on  their  stipes,  Male  flowers  con- 

spicuous, usually  white,  pedicelled,  exserted 
beyond  the  filaments  and  female  flowers,  gene- 

rally at  the  base  of  hermaplirodite  heads,  or 
scattered  irregularly  amongst  female  flowers, 
rarely  wholly  naked,  then  consisting  of  anthers 
crowded  on  a  branched  spike.  Perianth  tubular 
or  funnel-shaped,  entire  or  split,  or  more  fre- 

quently 3-5-lobed,  with  valvate  {estivation ;  lobes 
patent,  or  reflexed,  fleshy,  white,  or  highly- 
coloured.  Stamens  usually  3-5,  with  both  fila- 

ments and  anthers  more  or  less  connate  or  free, 
the  latter  frequently  forming  a  lobed  6-1 2-celled 
mass,  bursting  outwards,  or  rarely  inwards. 
(Stamen  solitary,  epigynous,  and  introrse,  in 
bisexual  flowers  of  Cynomorium.  Stamens  3, 

nearly  free  and  extrorse  in  Langsdorfi&a ;  3  and  free  in  Sarcophyte,  where  each 
filament  bears  a  capitate  anther,  that  breaks  up  into  a  many-celled  mass.  Anthers 

Fig.  LXIII.    Scybalium  fungiforme.  1.  A  male  plant ;  2.  a  female;  3.  male  flowers  with  hairs 
between  them  ;  4.  females  ;  5,  a  vertical  section  of  a  female,  with  the  two  pendulous  ovules  ;  6.  a section  across  a  npe  fruit. 
•        f'^^^iv,  coccineum.  1.  A  section  of  the  ripe  fruit,  showing  the  embryo  on  the right  of  the  albumen  ;  2.  a  portion  of  the  nucleus  very  highly  magnified,  showing  the  embryo  and  the angular  cells  among  which  it  lies.  N.B.  These  cells  are  separated  bvthe  pressure  of  a  compressorium. 

Fig.  LXIV. 
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uumerous  and  anfractuose  in  Polyplethia.)  Pollen  globose,  yellow,  1-3-nucleate, 
Female  flowers  very  minute,  densely  crowded,  sessile  or  stalked,  sometimes  seated 
round  the  base  of  a  club-shaped  pedicel  (Balanophora),  shorter  than  the  filaments 
amongst  which  they  often  nestle,  and  beyond  which  the  styles  protrude ;  generally 
consisting  of  a  compressed  ovarium,  with  1-2  styles.  Perianth  seldom  apparent,  tube 
closely  investing  the  ovary,  and  not  distinguishable  from  it ;  limb  2 -lipped,  or  none  ; 
rarely  (Cynomorium),  there  are  6  irregularly  inserted  valvate  pieces  of  the  perianth. 
Ovary  1 -celled  (2-celled  according  to  Endlicher  in  Scybalium).  Ovule  a  solitary 
naked  pendulous  nucleus ;  position  of  apex  unknown.  Styles  1  or  2,  filiform,  each 
with  a  simple  papillose  stigma.  (Style  flattened  in  Cynomorium,  having  two  parallel 
chords,  and  two  papillose  stigmatic  points.  In  Sarcophyte,  the  female  flowers 
coalesce  into  fleshy  capitula,  which  are  sessile  on  a  branched  axis,  and  have  sessile 
stigmata.)  Fruit  a  small  compressed  nut ;  epicarp  rather  fleshy ;  endocarp  crus- 
taceous.  Seed  solitary,  pendulous,  filling  the  cavity  of  the  pericarp.  Albumen  of 
large,  hard,  densely  packed  grains,  adherent  to  the  delicate  membrane  that  surrounds 
them.  Embryo  lateral  in  Cynomorium  and  Corynaea ;  spherical,  undivided,  and  soft 
in  the  former ;  harder,  compressed,  and  lobed  in  the  latter. 

A  veiy  remarkable  natural  order,  displaying  much  variety  in  habit  and  structure 
of  the  floral  organs,  but  agreeing  in  all  essential  characters,  especially  in  those  of 
reproduction.  They  have  been  likened  to  Fungi  in  appearance  and  mode  of  growth 
by  some,  but  others  fail  to  recognize  any  such  similarity.  They  difier  wholly  from 
that  natural  order  in  consistence,  anatomy,  structure,  slow  mode  of  growth,  and  in 
having  conspicuous  brightly  coloured  male  flowers. 
"The  earliest  stage  at  which  I  have  examined  Balanophora,  and  some  allied 

American  plants,  presents  a  minute  amorphous  cellular  mass,  nestling  in  ruptures 
of  the  bark  of  the  root  of  the  plant,  which  is  henceforward  the  stock.  Vascular  tissue 
forms  in  the  axis  of  this  mass,  which  swells,  and  displacing  more  bark,  enlarges  to  a 
tuberous  rhizome,  that  in  most  cases  finally  envelopes  the  root,  to  which  it  is  attached 
on  one  side  only.  In  Helosis  and  Langsdorfl&a,  a  branched  rhizome  is  formed 
underground.  This  rhizome  has  a  dicotyledonous  arrangement  of  its  vascular  plates, 
and  sometimes  gives  off"  rootlets,  which,  when  they  come  in  contact  with  other  root- fibres  of  the  stock,  induce  a  specific  action  on  them,  terminating  in  destruction  of  the 
bark,  and  a  further  attachment  of  the  parasite.  In  no  case  has  the  germination  of 
the  embryo  been  observed,  but  the  subsequent  stages  of  growth  so  entirely  resemble 
those  of  Loranthacese,  that  there  appears  no  reason  to  expect  any  anomaly  in  the 
first  stages. 

"  The  rhizome,  when  tuberous,  is  generally  covered  with  large  lenticels  (?),  consisting 
of  cellular,  often  cruciform  pustules,  uncovered  by  the  cuticle.  In  these  tubers  the 
arrangement  of  the  vascular  bundles  into  plates  is  also  exogenous,  resembling  closely 
in  anatomical  details  that  which  prevails  in  some  species  of  Loranthacese.  Bundles 
of  vascular  tissue  run  from  the  tuber  (or  rhizome)  into  the  peduncle,  where  they  are 
often  symmetrically  arranged,  and  supply  the  scales,  the  bractese,  and  the  lobes  or 
branches  of  the  inflorescence.  The  cellular  tissue  is  composed  of  large  nucleated 
cells,  full  of  resinous  matter  (and  some  starch  grains  1) ;  the  vascular  of  woody  tubes  ; 
large,  barred,  spirally-marked,  seldom  unrollable  tubes,  of  bothrenchyma,  and  of 
cylindrical  and  hexagonal,  simple  and  septate  tubes ;  also  of  copious  thick  sclerogen 
tubes  and  cells,  with  perforated  walls.  There  are  no  true  spiral  vessels,  and  the 
vascular  tissue  is  always  in  contact  with  the  wood  of  the  stock,  which  latter  sometimes 
ramifies  in  the  tuber.  This  contact  is  sometimes  so  intimate,  that  it  is  impossible 
to  separate  the  vascular  bundles  of  the  parasite  from  those  of  the  stock  ;  and  after 
long  maceration,  the  latter  may  hence  be  traced  apparently  running  continuously 
up  the  peduncle,  and  into  the  head  of  flowers.  The  peduncle  bursts  from  any  part 
of  the  tuber  or  rhizome  ;  in  its  youngest  state  it  is  generally  covered  by  imbricating 
scales;  vascular  bundles  form  independently  in  its  substance,  and  descend  to  join 
those  of  the  rhizome.  The  cuticle  of  the  peduncle  and  scales  has  no  stomates,  whose 
functions  are  probably  performed  by  the  lenticels  of  the  rhizome.  The  filaments 
that  nestle  amongst  the  female  flowers  of  the  American  genera,  and  of  Phseocordylis, 
appear  to  be  abortive  female  flowers  in  most  cases,  but  may,  in  these  and  others,  be 
also  in  part  reduced,  deformed,  or  displaced  segments  of  a  perianth,  as  analogy  with 
Cynomorium  suggests.  They  have  been  compared  with  the  paraphyses  of  mosses,* 
with  which  they  have  no  further  affinity  or  analogy  than  that  both  are  cellular  organs. 
The  ovaria  have  also  been  likened  to  the  pistillidia  of  Mosses  and  Hepaticse,  to  which 
they  bear  no  relation  in  structure,  origin,  or  function.  In  the  youngest  state,  the 
female  flowers  of  some  American  species  are  2-  and  even  3-lobed,  with  as  many  styles. 

*  Griffith,  Linn.  Soc.  Trans,  v.  20,  p.  99  and  102. 
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"  lu  endeavouring  to  determine  the  affinities  of  Balanophorese,  I  have  confined  my 
attention  to  the  organs  of  reproduction,  which,  whether  male  or  female,  are  perfect, 
and  typical  of  Phgenogamic  plants  in  all  respects,  though  reduced  in  number  and 
proportion  of  parts;  at  the  same  time  rejecting  the  more  prominent,  but  comparatively 
unimportant  characters  of  growth  and  appearance,  colour,  parasitism,  and  the  inability 
of  most  observers  to  find  embryos  in  some,  such  being  conspicuous  in  others.  The 
exogenous  arrangement  of  the  vascular  bundles  of  the  rhizomes,  lobed  embryo  of 
Corynea,  and  decidedly  dicotyledonous  one  of  Mystropetalum  are  the  most  important 
positive  characters  hitherto  observed,  by  which  to  determine  the  division  of  the 
vegetable  kingdom  to  which  Balanophorese  should  be  referred,  which  is  hence  Dico- 
tyledones.  The  one-celled  inferior  ovarium,  with  often  two  styles,  adherent  two-lipped 
or  truncate  perianth,  unisexual  flowers,  epigynous  stamen  when  the  flowers  are 
bisexual,  solitary  pendulous  ovule,  and  the  structure  of  the  albumen  and  embryo 
wherever  these  are  made  out,  are  all  typical  of  plants  referred  to  or  closely  related  to 
Haloragese,  an  order  in  which  there  is  a  great  tendency  to  imperfection  of  the  floral 
organs.  The  female  inflorescence  of  Lepidophyton  (n.  g.  ined.)  difiers  in  no  respects, 
except  in  having  larger  bractese,  from  that  of  Gunnera  scabra ;  whilst  the  dense 
albumen  of  all  Balanophoreae,  composed  of  large  grains  covered  with  a  membranous 
testa,  that  adheres  to  the  walls  of  the  pericarp,  and  the  minute  embryo,  also 
characterize  the  seed  of  all  species  of  Gunnera.  The  bisexual  monandrous  flowers  of 
Cynomoiium  in  many  respects  closely  resemble  those  of  Hippuris,  and  its  perianth  is 
more  highly  developed,  though  more  irregular  in  insertion.  Equally  strong  and 
decided  points  of  affinity  may  be  found  in  the  male  flowers,  both  in  the  development 
and  suppression  of  their  parts,  but  such  details  are  unsuited  to  these  pages. 

"  Balanophoreae  are  found  on  the  roots  of  various  Dicotyledonous  plants  (Vines, 
Maples,  Oaks,  Araliacese,  &c.  &c.)  and  abound  in  the  mountains  of  tropical  countries, 
especially  the  Andes  of  Peru  and  Colombia,  the  Himalaya  (where  they  ascend 
to  11,000  feet  in  Lat.  28°  K)  and  Khasia  Mountains  of  India.  In  the  old  world  one (Cynomorium)  is  found  in  Malta,  N.  Africa,  the  Levant,  and  Canaries ;  another  on  the 
west  coast  of  Africa;  Sarcophyte  in  South  Africa.  Eight  or  ten  species  inhabit  the 
Indian  Continent,  and  others  its  islands,  the  north  coast  of  Australia  and  Polynesia. 
As  many  are  found  in  Mexico,  Central  and  South  America,  and  Jamaica  (where 
Phyllocoryne,  n.  g.  ined.,  is  called  Jim  Crow's  Nose).  A  few  are  Brazilian,  and Mr.  Miers  informs  us  that  one  grows  on  the  Pampas. 

"  The  direct  uses  are  few.  They  seem,  as  far  as  anything  is  known  of  them,  to  be 
styptics.  The  Cynomorium  coccineum,  or  Fungus  melitensis  of  the  apothecaries, 
long  had  a  great  reputation  in  that  way ;  and  various  kinds  of  Helosis  have  had  a 
similar  character.  Sarcophyte,  a  Cape  plant,  is  said  to  have  an  atrocious  odour. 
Poppig  says,  that  Ombrophytum,  which  in  Peru  spiings  up  suddenly  after  rain,  in 
the  manner  of  the  toadstool,  is  called  Mays  del  Monte,  in  consequence  of  its  re- 

semblance to  a  kind  of  Maize,  and  is  quite  insipid,  on  which  account  it  is  cooked  and 
eaten  like  Fungi.  This,  if  true,  presents  a  remarkable  contrast  with  the  Balanophoras 
of  India,  whose  spikes  are  very  slowly  developed,  and  decay  after  ripening  their  seeds 
very  gradually  indeed.  Lepidophytum  is  also  eaten  in  Bolivia.  Cups,  used  throughout 
Tibet,  are  turned  from  knots  produced  on  the  roots  of  maples  by  the  Himalayan 

species." GENERA. 
Tribe — Balanophoridas. Tribe — H  elosideae. 

Helosis,  Rich. Balanophora,  Forst. 
Cyno'psole,  Endl. Poh/plethia,  Griff. 
Sarcocordylis,  Wall. 

Lathra'o})hi(a,  Leaud. 
Langsdorffia,  Mart. 
Scybalium,  Schott. Phfeocordylis,  Griff. 

Caldasia,  Mut. 

Tribe — Cynomoridge. 
Cynomorium,  Michel. ?  Rhopalocnemis,  Juugh. 

Corynea,  Hookjil. 
Phyllocoryne,  Hookjil. 

Tribe— Sarcophytideae. 
Sarcophyte,  Sparrn. 
Ichthyosma,  SchlecM. 

Tribe— Lophophytidese. 
Lophophytum,  Schott. Archimedea,  Leand. 

Thonningia,  Schum. 
Htematostrobus,  Endl. 

Ombrophytum,  Popp.  di-  Endl. Lepidophytum,  HookJR. J.  D.  Hooker. 
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Order  XXVII.    CYTINACEiE.— Cistusrapes. 

Cytineae,  Adolph.  Brongn.  in  Ann.  des.  Sc.  Nat.  1.  29.  (1824)  ;  Endlicher  Meletemata,  p.  13.  Gen.  \\. 
Meisner,  p.  3G7.  R.  Brown  in  Linn.  Trans,  xix.— Pistiaceae,  Agardh.  Aphor.  Bot.  p.  240.  (1826). — 
Aristolochiae,  §  Cytineas,  Link  Handb.  1.  368.  (1829).— Ilydnoreae,  R.  Br.  Linn.  Trans.  19.  (1844). 

I^iAGNOsis. — Flowers  in  spikes  at  the  end  of  a  scaly  stem,  with  a  S-6-parted  calyx,  anthers 
opening  by  slits,  a/nd  innumerable  ovules  growing  over  parietal  placentce. 

Flowers  0,or  ̂   $ ,  solitary  aud  stemless,  or  clustered  at  the  top  of  a  stalk  covered  with 
irubi-icated  scales,  the  males  uppermost,  the  females  lowermost,  in  the  aXil  of  a  bract, 
and  supported  on  each  side  by  a  bractlet.  Perianth  tubular-campanulate,  with  a  spread- 

ing 3-6-lobed  limb,  the  segments  imbricated,  the  exterior  alternating  with  the  bractlets 
or  induplicate  and  valvate.  Anthers  ses- 

sile, 2-celled  ;  their  cells  distinct,  open- 
ing longitudinally  ;  four  dissepiment-hke 

membranes  in  Cytinus  alternate  with 
the  segments  of  the  perianth,  and  join 
its  tube  with  the  column.  ^  Pei'ianth 
as  in  the  males,  but  epigynous.  Ovary 
inferior,  1 -celled,  with  vertical  or  parie- 

tal placentae,  covered  by  innumerable 
ovules ;  style  cylindrical,  j  oined  to  the  tube 
of  the  perianth  by  septiform  processes, 
with  a  thick  stigma,  or  free,  and  con- 

sisting of  several  styles,  each  having  a 
free  stigmatic  apex.  Fruit  berried, 
leathery,  one-celled,  with  innumerable 
seeds  bui'ied  in  pulp,  and  having  a  hard 
leathery  skin  firmly  attached  to  the 
nucleus.  Seed  in  Hydnora,  with  a  small 
undi\ided  embryo  in  the  centre  of  car- 

tilaginous albumen,  and  in  Cytinus  ex- 
albuminous  according  to  Brown. 

In  these  we  have  a  near  approach  to 
the  common  condition  of  Endogens, 
both  in  structure  and  habit,  if  we  com- 

pare Cytinus  with  some  Bromelworts. 
But  the  appearance  of  Hydnora  is  so 

peculiar  that  we  know  nothing  to  con- 
trast it  with,  except  some  such  Fungus  as  a  Geaster,  like  which  it  grows  half-buried  in 

the  soil.  Its  innumerable  seeds  distinguish  it  from  Eafflesiads,  as  well  as  its  caulescent 
habit  and  slit  anthers. 

The  history  of  this  extraordinary  plant  has  been  fully  given  by  Ferdinand  Bauer  and 
Dr.  Brown,  in  the  19th  vol.  of  the  Linnean  Transactions,  from  which  place  the  accom- 

panying cuts  are  taken.  The  genus  is  regarded  by  Brown  as  the  type  of  a  peculiar 
Order  :  and  perhaps  with  justice.  But  for  reasons  elsewhere  given,  I  demur  to  the 
formation  of  all  Orders  that  depend  upon  a  single  genus. 

Cytinus  is  parasitical  on  the  roots  of  Cistus  in  the  South  of  Europe  ;  the  rest  are  from 
the  Cape  of  Good  Hope,  where  Hydnora  is  parasitical  on  the  roots  of  succulent 
Euphorbias,  and  of  Cotyledon  orbiculatura. 

Hydnora  Africana  (Jackals  Kost  or  Kauimp),  smells  like  decaying  roast-beef,  or 
some  fungus  {Harvey)  ;  when  roasted  it  is  eaten  by  the  African  savages.  Cytiims  Hypo- 
cistis  {vTOK'iiTTii  Diosc.)  contains  gallic  acid,  and  according  to  Pelletier,  has  the  property 
of  precipitating  gelatine  without  containing  tannin  ;  its  exti'act  is  still  officinal  in  the 
South  of  Europe,  under  the  name  of  Succus  Hypocistidis  ;  it  is  blackish,  sub-acid, 
astringent,  and  is  employed  in  haemorrhages  and  dysentery. 

Pig.  LX v.- Cytinus  Hypocistis.  1.  A  flower;  2.  a  head  of  anthers;  3.  a  transverse  Jection  of  th« ovary. 
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Cytinus,  L. 
Hi/pocistis,  Tourn. 

Bjrdnora,  I'hunb. 

GENERA. 
Apliyteia,  L 

llypolepis,  Pers. 
Phelypcea,  Thunb. 

Numbers.  Gf.n.  4.  Sp.  7. 

Hyobanche,  Sparrm. 
Thyrsim,  Gled. ?  Thismia,  Griff. 
Sarcosiphon,  Blume. 

Fumjales. 
Position. — RafHesiaceae. — Cytinace-e. — Balanophoracese. 

BroDieliacecB .? 

Blume  suggests  that  Thismia  (his  genus  Sarcosiphon)  may  be  the  type  of  a  new  order 
of  Rhizanths.  He  describes  it  as  a  leafless  parasite,  growing  on  the  roots  of  trees, 
resembling  in  appearance  an  Angiogastrous  Fungus,  and  smelling  like  stinking 
fish.    Mier.s  refers  this  genus  to  Triurids  (see  p.  172). 
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Order  XXVIII.  RAFFLESIACE^E.-Rafflesiads. 

Rafflesiaceee,  Endlicher  Mekternata,  p.  14.  (1832) ;  Gen.  xli.  Meistier,  p.  367  :  R.  Brown  in  Linn Trans.  19.  241. 

Diagnosis.— Stemless  and  stalkless  ;  flowers  5-parted,  sessile  on  the  branches  of  trees, 
solitary,  with  anthers  opening  by  po'-es,  and  innumerable  ovules  growing  over  jmrietal placentce. 

Stemles^  plants,  consisting  merely  of  flowers  growing  immediately  from  the  surface 
of  branches,  and  immersed  among  scales  ;  flowers  hermaphrodite,  or  dioecious.  Perianth 

superior,  globose  or  campanulate  ;  the  limb 
5-parted,  with  the  segments  imbricated  or 
doubled  inwards  in  aestivation  ;  the  throat 
surrounded  by  calli,  which  are  either  distinct 

1  or  run  together  into  an  entire  ring.  Column 
(synema)  hypocrateriform  or  sub-globose,  ad- 

hering to  the  tube  of  the  perianth  ;  anthers 
numerous,  distinct,  or  somewhat  connate,  ad- 

hering by  the  base,  in  one  row  ;  2-celled,  with 
the  cells  opposite,  and  each  opening  by  a  ver- 

tical aperture,  or  concentrically  many-celled 
with  a  common  pore.  Ovary  inferior,  1 -celled, 
with  many-seeded  parietal  placentae  ;  styles 
conical,  equal  in  number  to  the  placen- 

tae, run  together  within  the  column,  but  pro- 
3  jecting  beyond  it,  and  then  distinct.  Fruit, 

an  indehiscent  pericarp,  with  an  infinite  mul- 
titude of  seeds.  [Embryo  undivided,  with  or 

without  albumen. — R.  Brown.] 
These  extraordinary  plants  have  no  stems 

whatever,  but  consist  of  flowers  only,  supported 
by  scales  in  room  of  leaves.  Among  them  is  the  very  remarkable  species  described  by 
Brown  in  the  1 3th  vol.  of  the  Linnean  Society's  Transactions,  under  the  name  of  Raffle- 
sia,  to  which  those  may  be  refeiTcd  who  are  desirous  either  of  knowing  what  is  the 
structure  of  one  of  the  most  anomalous  of  vegetables,  or  of  finding  a  model  of  botanical 
investigation  and  sagacity,  or  of  consulting  one  of  the  most  beautiful  specimens  of  botanical 
analysis  which  Francis  Bauer  ever  made.  They  differ  from  the  Cistusrapes  in  having 
no  proper  stem,  in  their  anthers  being  porous,  and  in  their  flower,  Avhich  constitutes 
the  whole  plant,  being  divided  by  5,  like  Exogcns,  instead  of  2  or  3,  like  Endogens.  An 
affinity  has  been  suggested  withBirthworts,to  which  this  Order  seems  to  have  no  imme- 

diate relationship. 
Natives  of  the  East  Indies,  on  the  stems  of  Cissi ;  or  of  South  America,  on  the  branches 

of  leguminous  plants. 
Rafflesia  Patma  is  employed  in  Java  as  a  powerful  styptic,  in  relaxation  or  debility  of 

the  xu'ino-genital  apparatus,  and  Brugmansia  seems  to  possess  similar  qualities. 
GENERA. 

*RafflesevE,  R.  Br.      iBrugmansia,  Blame.        1**Apodanthe^,  R.  fir. IPilostyles,  Guillem. Rafflesia,  R.  Br.  Zippelia,  Rchb.  Apodanthes,  Poit.  Frostia,  Bert. 
Hiipriai,  Griffith.  |    Mycetanthe,  Hchh.       \  I 

Numbers.  Gen.  5.  Sp.  16. 
Ar'istolochiaceoe  ? 

Posii'ioN.— Balanophoracete — RAFFLESiACEiE. — CytinacesB. 
Fig.  LXVlir.— PilostylesBerterii  <J-  1.  A  vertical  section  of  a  flower;  2.  a  young  flower  bursting 

through  thti  bark  ;  3.  a  head  of  stamens- 
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MYSTROPETALIN^.— /.  D.  Hooker. 

"  A  genus  of  monoecious  root-parasites.  Stem  sheathing,  covered  with  imbricating 
scales,  terminated  by  a  dense-flowered  head.  Flowers  with  three  villous  bracteae. 
Males  on  upper  part  of  the  spike  :  of  three  valvate  sepals  connate  at  the  base. 
Stamens  two,  inserted  on  the  petals  and  opposite  them ;  anthers  posticous ;  pollen 
angular.  Female  flower ;  perianth  superior,  tubular,  3-toothed,  minute ;  ovary  1-celled, 
with  one  pendulous  ovule,  seated  on  a  disc  ;  style  filiform ;  stigma  3-lobed.  Fruit  a 
spherical  achene,  1-celled,  with  one  albuminous  seed  filling  the  cavity ;  structure  as 
in  Balanophoreae. 

"  Mystropetalum  is  well  described  by  Griffith  (note  in  Linnean  Transactions, 
vol.  xix.  p.  336),  who,  however,  strangely  overlooked  the  pendulous  ovule  and  the 
embryo,  which,  though  small,  is  very  evident,  broad,  has  a  short  blunt  radicle  pointing 
upwards,  and  two  short  broad  cotyledons,  just  as  in  Gunnera.  The  testa  is  a  very 
thin  membrane.  Albumen  of  very  large  hard  grains.  The  genus  appears  near 
Loranthaceaa  in  many  respects,  and  betrays  some  affinity  with  Compositse.  It  is 
another,  in  short,  of  the  many  incomplete  epigynous  orders,  such  as  Loranthacese, 
Sautalacese,  Cornea),  Araliacese,  Balanophorese,  Gunneracea3,  Halorageee,  &c.  &c.,  which 
are  all  obscure,  often  imperfect  as  to  floral  envelopes  and  ovules,  and  of  very  difl&cult 
and  uncertain  afi&nity." 

ONLY  GENUS. 

Mystropetalon,  Harvey. 

Two  species  only  are  known,  both  natives  of  S.  Africa. 
J.  D.  HOOKEE. 
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CLASS  IV.— ENDOGENS. 
Monocotyledones,  Cm.  21.  1789);  De^.  Mem.  List.  1.  478.  (1796).  Endorhizeae,  Rich.  Anal. 

(1808).  Monocotyledoneae  or  Eudogenae,  DC.  Th^orie,  207.  ( 1813).  ilfmner,  p.  353.  Cryptocoty- 
ledonea;  or  Granifera?,  JpardA.  73.  (1821).— Amphibrya,  Endl.  Gen.  p.  76.— Teleophyta,  Schkiden. 

Having  now  passed  in  review  the  absolutely  sexless  plants,  called  Thallo- 
gens,  and  all  that  class  which,  under  the  title  of  Acrogens,  comprehends  a 
numerous  race  among  whom  the  existence  of  a  double  sex  is  conjectured 
to  exist,  and  having,  moreover,  disposed  of  the  curious  Rhizogens,  which,  to 
a  fungal  mode  of  growth  join  a  complete  sexual  apparatus,  we  pass  to 
Endogens,  or  Monocotyledons. 

Here  we  find  a  vast  multitude  of  species,  with  extremely  diversified  habits, 
among  whom  occurs  every  attribute  supposed  to  be  connected  with  the  most 
perfect  structure.  Leaves  and  stems  are  distinctly  separated  ;  spiral  vessels, 
breathing-pores,  and  sexes,  are  in  a  condition  that  admits  of  no  further  com- 

plication ;  and  we  find  in  the  great  majority  everything  which  constitutes  as 
elaborate  an  arrangement  of  parts  as  we  have  any  knowledge  of  in  the 
vegetable  kingdom. 

This  great  class  bears  the  name  of  Endogens,  in  consequence  of  its 
new  woody  matter  being  constantly  developed  in  the  first  instance  towards 
the  interior  of  tlie  trunk,  only  curving  outwards  in  its  course  downwards. 
That  palm-trees  grow  in  this  way  was  known  so  long  since  as  the  time  of 
Theophrastus,  who  distinctly  speaks  of  the  differences  between  endogenous 
and  exogenous  wood.*  But  that  this  peculiarity  is  also  extended  to  a  con- 

siderable part  of  the  vegetable  kingdom  is  a  modern  fact,  the  discovery  of 
which  we  owe  to  the  French  naturalists  Daubenton  and  Desfontaines.  The 
path  being  thus  opened,  the  inquiry  has  subsequently,  and  more  particularly 
of  late  years,  been  much  extended,  and  the  result  is  the  conviction  that  all 
those  numerous  races  to  which  Jussieu  applied  the  name  of  MonocotyledoneaB, 
agree  essentially  in  this  manner  of  growth.  We  may  take  the  palm-tree  as 
typical  of  the  endogenous  structure.  In  the  beginning  the  embryo  of  a 
palm  consists  of  a  cellular  mass  of  a  cylindrical  fomi,  very  small  and  not  at  all 
divided.  As  soon  as  germination  commences  a  certain  number  of  cords  of 
ligneous  fibre  begin  to  appear  in  the  radicle,  deriving  their  origin  from  the 
plumule.  Shortly  afterwards,  as  soon  as  the  rudimentary  leaves  of  the 
plumule  begin  to  lengthen,  spiral  and  dotted  vessels  appear  in  the  tissue  in 
connection  with  the  ligneous  cords  ;  the  latter  increase  in  quantity  as  the 
plant  advances  in  growth,  shooting  through  the  cellular  tissue,  and  keeping 
parallel  with  the  outside  of  the  root.  At  the  same  time  the  cellular  tissue 
increases  in  diameter  to  make  room  for  the  ligneous  cords  (or  woody  bundles, 
as  they  are  also  called).  At  last  a  young  leaf  is  developed  with  a  consider- 

able number  of  such  cords  in  connection  with  its  base,  and,  as  its  base  passes 
all  round  the  plumule,  these  cords  are  consequently  connected  equally  with 
the  centre  which  that  base  surrounds.  Within  this  a  second  leaf  gradually 
unfolds,  the  cellular  tissue  increasing  horizontally  at  the  same  time  ;  the 
ligneous  cords,  however,  soon  cease  to  maintain  anything  like  a  parallel 

*''Exii  Si  Tvjv  fjiYir^otv,  T»  fx-h  [Jt.iya.X-/iv  sixt  (^ocMi^kv,  i>?  IT^/var,  Afuf,  y,/u  rk  olXXoc  roc  ̂ ^ou^y,ix,iva.'  rk  3s, 
a.0a.vi<rr{^a.D ,  oiov,' EXotix,  ni^o;'  ov  ya^  icrriv  k^ooKT u,ivy,v  curca  Ka^uv'  ocXXk  xce.)  ̂ cctri  rivi;  ov  xark  TOf/.itrei', 
kXXk  xark  to  tS-v  i-XUi,  i'xTTi  fJt'V  uvcti  rotev  od^kt (jcivoi'  J/o  xou  ht<x,  ou  V  av  hc^mv  oXug  ix^'*' 
^o'lviKOi  d'hiiJ-'iA  lioclviTXi  oia.(took  y^ctr  ovhiv.     Thcophr.  Ilist.  I.  8. 
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direction,  but  form  ares  whose  extremities  pass  upwards  and  downwards, 
losing  their  extremities  in  the  leaf  on  the  one  hand,  and  on  the  other  in  the 
roots,  or  in  the  cellular  integument  on  the  outside  of  the  first  circle  of  cords  ; 
at  the  same  time  the  second  leaf  pushes  the  first  leaf  a  little  from  the  centre 
towards  the  circumference  of  the  cone  of  growth.  In  this  manner  leaf  after 
leaf  is  developed,  the  horizontal  cellular  system  enlarging  all  the  time,  and 
every  successive  leaf,  as  it  forms  at  the  growing  point,  emitting  more  woody 
bundles  curving  downwards  and  outwards,  and  consequently  intersecting  the 
older  arcs  at  some  place  or  other  ;  the  result  of  which  is  that  the  first  formed 
leaf  will  have  the  upper  end  of  the  arcs  which  belong  to  it  longest  and  much 
stretched  outwardly,  while  the  youngest  will  have  the  arcs  the  straightest ; 
and  the  appearance  produced  in  the  stem  will  be  that  of  a  confused  entangle- 

ment of  woody  bundles  in  the  midst  of  a  quantity  of  cellular  tissue.  As  the 
stem  extends  its  cellular  tissue  longitudinally  while  this  is  going  on,  the 
woody  arcs  are  consequently  in  proportion  long,  and  in  fact  usually  appear 
to  the  eye  as  if  almost  parallel,  excepting  here  and  there,  where  two  arcs 
intersect  each  other.  As  in  all  cases  the  greater  number  of  arcs  curve  out- 
^yards  as  they  descend,  and  eventually  break  up  their  ends  into  a  multitude 
of  fine  divisions  next  the  circumference  where  they  assist  in  forming  a  cor- 

tical integument,  it  will  follow  that  the  greater  part  of  the  woody  matter  of 
the  stem  will  be  collected  near  the  circumference,  while  the  centre,  which 
is  comparatively  open,  will  consist  chiefly  of  cellular  tissue  ;  and  when,  as 
in  many  palms,  the  stem  has  a  limited  circumference,  beyond  which  it  is 
its  specific  nature  not  to  distend,  the  density  of  the  circumference  must,  it 
is  obvious,  be  proportionably  augmented.  It  is  however  a  mistake  to  suppose 
that  the  great  hardness  of  the  circumference  of  old  palm  wood  is  owing 
merely  to  the  presence  of  augmenting  matter  upon  a  fixed  circumference  ; 
this  will  account  but  little  for  the  phenomenon.  We  find  that  the  woody 
bundles  next  the  circumference  are  larger  and  harder  than  they  origi- 

nally were,  and  consequently  we  must  suppose  that  they  liave  the  power  of 
increasing  their  own 
diameter  subsequent 
to  their  first  forma- 

tion, and  that  they 
also  act  as  reser- 

voirs of  secretions  of 
a  hard  and  solid  na- 

ture, after  the  man- 
ner of  the  heartwood 

of  exogens. 
When  the  groAvth 

of  the  stem  of  an  endogen  goes  on  in  this  regu- 
lar manner,  with  no  power  of  extending  horizon- 

tally beyond  a  specifically  limited  diameter,  a 
trunk  is  formed^  the  sections  of  which  present 
the  appearances  shown  in  the  accompanying- 
cut.  There  is  a  number  of  curved  spots  crowded  together  in  a  confused  way, 
most  thick  and  numerous  at  the  circumference,  comparatively  small  and 
thinly  placed  at  the  centre  ;  and  the  only  regular  structure  that  is  observable 
with  the  naked  eye  is  that  the  curves  always  present  their  convexity  to  the 

LXIX. 

LXX. 

Fig.  LXIX. — Horizontal  section  of  a  Palm  stem. 
Fig.  LXX. — Longitudinal  section  of  a  Palm  tree- 
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circumference.  When  there  is  no  limited  circumference  assigned  by  nature 
to  an  Endogen,  then  the  curved  spots,  which  are  sections  of  the  woody  arcs, 
are  much  more  equally  arranged,  and  are  less  crowded  at  the  circumference. 
Never  is  there  any  distinct  column  of  pith,  or  medullary  rays,  or  concentric 
arrangement  of  the  woody  arcs  ;  nor  does  the  cortical  integument  of  the 
surface  of  endogenous  stems  assume  the  character  of  bark,  separating  from 
the  wood  below  it  ;  on  the  contrary,  as  the  cortical  integument  consists  very 
much  of  the  finely  divided  extremities  of  the  woody  arcs,  they  necessarily 
hold  it  fast  to  the  wood,  of  which  they  are  themselves  prolongations,  and 
the  cortical  integument  can  only  be  stripped  off  by  tearing  it  away  from  the 
whole  surface  of  the  wood,  from  which  it  does  not  separate  without  leaving 
myriads  of  little  broken  threads  behind. 

This  is  the  apparent  and  general  structure  of  the  most  perfect  among 
Endogens.  It  is  of  course  modified  exceedingly  according  to  the  nature  of 
particular  individuals,  and  may  even  be  reduced  to  nullity,  as  is  the  case  in 
Lemna,  Tillandsia  usneoides.  Naiads,  and  similar  plants. 

Schleiden,  who  treats  this  subject  in  a  merely  anatomical  manner,  thus 
describes  the  peculiarities  of  Endogens  or  Monocotyledons,  and  the  manner 
in  which  they  differ  from  Exogens  or  Dicotyledons. 

In  all  plants,  he  says,  the  woody  bundles,  whose  development  always 
proceeds  from  the  interior  to  the  exterior,  are  either  limited  or  unlimited 
in  their  growth.  Commonly  every  woody  bundle  consists  of  three  different 
physiological  parts  ;  firstly,  of  a  tissue  of  extreme  delicacy,  capable  of  rapid 
development,  in  which  new  cells  are  continually  generated  and  deposited  in 
various  ways,  in  two  different  directions,  viz.  next  the  circumference,  in  the 
shape  of  a  peculiar  kind  of  lengthened  cellular  tissue  with  very  thick  walls, 
the  liber  ;  and  next  the  centre,  in  the  form  of  annular,  spiral,  reticulate, 
and  porous  vessels  :  secondly,  of  woody  cells,  which  are  either  uniform  in 
appearance,  or  different,  and  form  the  wood,  properly  so  called.  Up  to  a 
certain  period  the  development  of  the  vascular  system  in  Monocotyledons 
and  Dicotyledons  proceeds  upon  the  same  plan  ;  but  in  Monocotyledons  (En- 

dogens) the  active,  thin,  solid,  delicate  cellular  tissue,  suddenly  changes  ;  the 
partitions  of  its  cells  become  thicker  ;  their  generating  power  ceases  ;  and 
when  all  the  surrounding  cells  are  fully  developed,  they  assume  a  peculiar 
form,  ceasing  to  convey  gum,  mucilage,  and  other  kinds  of  thick  formative  sap. 

From  this  cause  all  further  development  of  vascular  bundles  is  rendered 
impossible,  and  therefore  Schleiden  calls  the  woody  bundles  of  such  plants 

"  limited."  In  Dicotyledons  (Exogens),  on  the  contrary,  this  tissue  retains, 
during  the  whole  lifetime  of  the  plant,  its  vital  power  of  formation  ;  conti- 

nues to  develop  new  cells  ;  and  so  increases  the  mass,  ceaselessly  augment- 
ing both  the  exterior  (liber),  and  the  interior  faces  (wood),  for  which 

reason  Schleiden  calls  such  woody  bundles  "unhmited."  This,  he  con- 
tinues, happens  according  to  the  climate  and  nature  of  the  plant :  either 

pretty  continuously,  as  in  Cactacese  ;  or  by  abrupt  periodical  advances  and 
cessations,  as  occurs  in  forest  trees  of  Europe.  In  the  latter,  the  stem  forms 
an  uninterrupted  tissue,  from  the  pith  to  the  bark,  during  every  period  of 
life,  and  the  bark  is  never  organically  separate  from  the  stem  ;  what  is  con- 

sidered their  natural  separation  in  the  spring,  is  only  a  rent  produced  by 
tearing  the  delicate  tissue  already  spoken  of,  which  is  present,  even  during 
Avinter,  and  constitutes  the  foundation  of  new  annual  zones,  although  com- 

pressed, and  filled  with  gum,  starch,  and  other  secretions.  In  the  spring, 
being  expanded  and  swollen  by  the  new  current  of  sap,  it  is  deprived  of  its 
contents  by  their  solution. 
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This  difference  between  limited  and  unlimited  woody  bundles  affords,  in 

Schleiden's  opinion,  the  only  universal  distinction  between  Endogens  and 
Exogens.  In  the  annual  Exogens  the  unlimited  woody  bundle,  checked  in 
its  further  development  by  the  death  of  the  plant,  has,  it  is  true,  in  so  far 
some  similarity  to  the  limited  one  of  Endogens  ;  yet,  sufficient  research 
shows  the  difference  distinctly,  for  the  formative  layer  in  the  former  con- 

stantly retains  to  the  last  moment  its  generating  power.  {See  Annals  of 
Natural  History,  iv.  236.) 

The  distinction  between  Endogens  and  Exogens,  whether  it  be  as  we  have 
first  described  it,  or  such  as  Schleiden  states,,  is  so  obvious  and  universally 
recognised,  that  one  would  have  thought  them  beyond  the  reach  of  contro- 

versy. Nevertheless,  M.  de  Mirbel  has  very  recently  {Comptes  Rendus,  Oct. 
1844,  p.  699)  asserted,  that,  according  to  his  theoretical  views  of  their  struc- 

ture, a  great  number  of  Monocotyledons  are  Exogens,  more  especially  Dra- 
csena.  Phoenix,  Chamserops,  and  Bromelia.  Meneghini,  moreover,  long  since 
pointed  out  the  fact  that  Yucca  gloriosa  arranges  its  woody  bundles  in  con- 
centrical  circles,  [Ricerche  sulla  Struttura  del  Caule  nelle  Piante  Monocoti- 
ledoni,  Padova  1836)  and  the  same  tendency  is  discoverable  in  some  other 
Endogens  allied  to  Yucca.  But  the  mere  gathering  together  the  woody 
bundles  into  imperfect  rings,  does  not  in  any  degree  invalidate  the  distinc- 

tion between  Endogens  and  Exogens,  because  their  whole  manner  of  growth 
is  different.  The  fibrovascular  tissue  which  forms  the  wood  of  Yucca  glo- 

riosa itself,  is  in  fact  present  in  the  form  of  arcs,  just  as  much  as  in  a 
Palm-tree. 

In  many  of  the  larger  kinds  of  Endogens  the  stem  increases  principally 
by  the  development  of  a  single  terminal  bud,  a  circumstance  unknown  in 
Exogens,  properly  so  called.  In  many  however,  as  all  grasses,  the  ordinary 
growth  takes  place  by  the  full  development  of  axillary  buds  in  abundance. 

In  general  there  is  so  great  a  uniformity  in  the  structure  of  an  endoge- 
nous stem,  that  the  common  cane  or  asparagus  illustrates  its  peculiarities 

sufficiently.    There  are,  however,  anomalous  states  that  require  explanation. 
Grasses  are  endogens  with  hollow  stems  strengthened  by  transverse  plates 

at  the  nodes.  This  is  seen  in  the  bamboo,  whose  joints  are  used  as  cases 
to  hold  rolls,  or  in  any  of  our  indigenous  species.  In  this  case  the  devia- 

tion from  habitual  structure  is  owing  to  the  circumference  growing  faster 
than  the  centre,  the  consequence  of  which  is  the  tearing  the  latter  into  a 
fistular  passage,  except  at  the  nodes,  where  the  arcs  of  ligneous  tissue,  con- 

nected with  the  leaves,  cross  over  from  one  side  of  the  stem  to  the  other, 
and  by  their  entanglement  and  extensibility  form  a  solid  and  impenetrable 
diaphragm.  That  this  is  so  is  proved  by  the  fact,  that  the  stems  of  all 
grasses  are  solid,  or  nearly  so,  as  long  as  they  grow  slowly ;  and  that  it  is 
when  the  rapidity  of  their  development  is  much  accelerated  that  they  assume 
their  habitual  fistular  character.  In  the  sugar-cane  grass  the  hollowness 
of  the  stem  is  indeed  unknown.  Independently  of  that  circumstance,  their 
organisation  is  sufficiently  normal. 

Xanthorhsea  liastilis  has  been  sho\^^l  by  De  Candolle  to  have  an  anoma- 
lous aspect.  When  cut  through  transversely,  the  section  exhibits  an 

appearance  of  medullary  rays  proceeding  with  considerable  regularity  from 
near  the  centre  to  the  very  circumference.  {Organographie  Vegetale,  t.  vii.) 
But  such  horizontal  rays  are  not  constructed  of  muriform  cellular  tissue  like 
real  medullary  processes,  but  are  composed  of  ligneous  cords  lying  across 
the  other  woody  tissue ;  they  are  in  fact  the  upper  ends  of  the  woody  arcs 
pulled  from  a  vertical  into  a  horizontal  dii-ection  by  the  growth  of  the  stem 
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and  the  thrusting  of  the  loaves  to  which  they  belong  from  the  centre  to  the 
circumference.  Such  a  case  throws  great  light  upon  the  real  nature  of  the 
more  regular  foi*ms  of  endogenous  wood. 

Other  appearances  are  owing  to  imperfect  development,  as  in  some  of 
the  aquatic  species  of  this  class.  Lemna,  for  example,  has  its  stem  and 
leaves  fused  together  into  a  small  lenticular  cavernous  body ;  and  in  Zanni- 
chellia  and  others,  a  few  tubes  of  lengthened  cellular  tissue  constitute  almost 
all  the  axis. 

By  far  the  most  striking  kind  of  anomaly  in  the  stem  of  Endogens  is  that 
which  occurs  in  Barbacenia,  and  which  was  originally  noticed  in  the  first 
edition  of  this  work,  p.  334.  In  an  unpublished  species  of  Barbacenia  from 
Rio  Janeiro,  aUied  to  B.  purpurea,  the  stems  appear  externally  like  those 
of  any  other  rough-barked  plant,  only  that  their  surface  is  unusually  fibrous 
and  ragged  when  old,  and  closely  coated  by  the  remains  of  sheathing  leaves 
when  young.  Upon  examining  a  transverse  section  of  this  stem  it  is  found 
to  consist  of  a  small  firm  pale  central  circle  having  the  ordinary  endogen- 

ous organisation,  and  of  a  large  number  of  smaller  and  very  irregular  oval 
spaces  pressed  closely  together  but  having  no  organic  connection ;  between 
these  are  traces  of  a  chaffy  ragged  tissue  which  seems  as  if  princi- 

pally absorbed  and  destroyed.  A  vertical  section  of  the  thickest  part  of 
this  stem  exhibits,  in  addition  to  a  pale  central  endogenous  column,  woody 
bundles  crossing  each  other  or  lying  parallel,  after  the  manner  of  the 
ordinary  ligneous  tissue  of  a  palm  stem,  only  the  bundles  do  not  adhere  to 
each  other,  and  are  not  embodied  as  usual  in  a  cellular  substance.  These 
bundles  may  be  readily  traced  to  the  central  column,  particularly  in  the 

3'^ounger  branches,  and  are  plainly  the  roots  of  the  stem,  of  exactly  the 
same  nature  as  those  aerial  roots  which  serve  to  stay  the  stem  of  a  screw 
pine  (Pandanus).  When  they  reach  the  earth  the  woody  bundles  become 
more  apparently  roots,  dividing  at  their  points  into  fine  segments,  and 
entirely  resembling  on  a  small  scale  the  roots  of  a  palm-tree.  The  central 
column  is  much  smaller  at  the  base  of  the  stem  than  near  the  upper 
extremity.  A  figure  of  this  structure  will  be  found  under  the  order 
Hsemodoracese. 

The  age  of  endogenous  trees  has  been  little  studied.  When  the  circum- 
ference of  their  stem  is  limited  specifically,  it  is  obvious  that  their  lives  will 

be  limited  also  ;  and  hence  we  find  the  longevity  of  palms  inconsiderable 
vrhen  compared  with  that  of  exogenous  trees.  Two  or  three  hundred  years 
are  estimated  to  form  the  extreme  extent  of  life  in  a  date-  palm  and  in  many 
others.  But  where,  as  in  the  Dragon  Trees,  the  degree  to  which  the  stem 
will  grow  in  diameter  is  indefinite,  the  age  seems,  as  in  Exogens,  to  be 
indefinite  also :  thus  a  famous  specimen  of  the  Dracaena  Draco,  of  Oratava 

in  Teneriff'e,  was  an  object  of  great  antiquity  so  long  ago  as  a.  d.  1402, and  is  still  alive. 
Important  as  the  character  furnished  by  the  internal  manner  of  growth 

of  an  Endogen  obviously  is,  it  is  much  enhanced  in  value  by  its  being  found 
very  generally  accompanied  by  peculiarities  of  organisation  in  other  parts. 
The  leaves  have  in  almost  all  cases  the  veins  placed  in  parallel  lines,  merely 
connected  by  transverse  single  or  nearly  single  bars.  Straight- veined 
foliage  is  therefore  an  external  symptom  of  an  endogenous  mode  of  growth. 
When  such  an  appearance  is  found  in  Exogens  it  is  always  fallacious,  and 
is  found  to  be  owing  to  the  excessive  size  and  peculiar  direction  of  a  few  of 
the  larger  veins,  and  not  to  be  a  general  character  of  all  the  venous  system  ; 
as  is  sufficiently  obvious  in  Rib-grass,  Gentian,  and  many  more. 
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The  flowers  too  of  Eiulogens  liave  in  most  cases  their  sepals,  petals,  and 
stamens  corres- 

ponding Avith  the number  three,  or 

clearly  referrible 
to  that  type  ;  and 
the  pistil  usually 

participates  in  tlie same  peculiarity. 
Where  such  a  pro- 

portion exists  in 
Exogens,it  is  usu- 

ally confined  to  the 
sepals  and  petals 
by  themselves,  or to  the  pistil  by 

itself,  not  extend- 
ing to  the  other 

organs.    In  En- dogens  it  is  almost universal  in  all 
the  whorls  of  the 

flower,  although  sometimes  ob- 
scured by  the  abortion,  dislo- 

cation, or  cohesion  of  particular 
parts,  as  happens  in  the  whole 
of  the  extensive  natural  order 

of  grasses. 
The  efi'ect  of  the  manner  of 

growth  in  Endogens  is  to  give 
them  a  very  peculiar  appear- 

ance. Their  trunks  frequently 
resemble  columns  rising  ma- 

jestically with  a  plume  of  leaves 
upon  their  summit;  and  the 
leaves,  often  very  large — the 
fan-shaped  leaves  of  some  palms 
are  from  20  to  30  feet  wide — 
have  most  commonly  a  length- 

ened form,  resembling  a  sword 
blade  if  stiff,  or  a  strap  if  weak 
and  broad.  These  peculiarities 
are  connected  with  others  be- 

longing to  endogenous  vegeta- 
tion in  its  most  rudimentary 

condition.  The  embryo  of  an 
Endogen  is,  in  its  commonest 
state,  a  small  undivided  cylin- 

der, which  protrudes  from  with- in its  substance  a  radicle  from 
one  end  and  a  plumule  from  a 
little  above  the  radicle ;  in 

Fig.  T.x XI. -Yucca  aioifoiia.  Other  cascs  its  cmbryo  has  a 
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slit  on  one  side,  in  the  cavity  of  which  the  plumule  reposes ;  or,  finally,  the 
embryo  is  a  flat  plate  as  in  grasses,  with  the  plumule  and  radicle  attached 
to  its  face  near  the  base.  In  the  latter  case  the  flat  plate  is  a  solitary 
cotyledon,  which,  in  the  second  instance,  is  folded  together  so  as  to  give 
the  embryo  the  appearance  of  being  slit,  and  which  in  the  first,  or  most 
habitual,  condition  is  not  only  folded  up,  but  united  at  its  edges  into  a  case 
entirely  burying  the  plumule  and  cotyledon.  Hence  the  embryo  of  an 
endogen  is  called  monocotyledonous ;  a  name  that  is  really  unexceptionable, 
notwithstanding  the  occasional  appearance  of  a  second  rudimentary  cotyle- 

don, as  occurs  in  common  wheat.  M.  Adrien  de  Jussieu  has  endeavoured 
to  show  that  the  slit,  which  is  generally  supposed  to  be  peculiar  to  the 
Arums  and  their  allies,  is  of  general  occurrence  in  the  endogenous  embryo. 
{Ann.Sc.N.Ser.  xi.  p.  341.) 

It  has  already  been  stated  that  the  radicle  is  protruded  in  germination 
from  within  the  substance  of  the  embryo  ;  the  base  of  the  radicle  is  con- 

sequently surrounded  by  a  minute  collar  formed  of  the  edges  of  the  aperture 
produced  by  the  radicle  upon  its  egress.  For  this  reason  Endogens  are  called 
endorhizal. 

Hence  the  great  natural  class  of  plants  forming  the  subject  of  these 
remarks  has  five  most  important  physiological  peculiarities,  by  all  which 
combined,  or  usually  by  each  of  which  separately,  the  class  may  be 
characterised. 

1.  The  wood  is  endogenous. 
2.  The  leaves  are  straight-veined. 
3.  The  organs  of  fructification  are  ternary. 
4.  The  embryo  is  monocotyledonous. 
5.  The  germination  is  endorhizal. 
It  may  however  be  readily  supposed  that,  viewed  as  a  large  class  of 

plants,  Endogens  are  essentially  characterised  only  by  the  combination  of 
these  five  peculiarities,  and  that  occasiorfel  deviations  may  occur  from  every 
one  of  them.  Thus  in  Naias,  Caulinia,  Zannichellia,  and  others,  which  con- 

stitute a  part  of  what  Professor  Schultz  names  Homorganous  floriferous 
plants,  the  whole  organisation  of  the  stem  is  so  imperfect  that  the  endo- 

genous character  is  lost ;  but  their  true  nature  is  nevertheless  sufficiently 
indicated  by  their  straight  veins,  monocotyledonous  embryo,  &c.  The 
examples  of  a  concentrical  arrangement  of  the  woody  bundles,  above 
alluded  to,  may  be  regarded  as  instances  of  endogenous  development  tend- 

ing towards  the  exogenous,  and  are  usually  looked  upon  as  cases  of  transi- 
tion from  one  form  to  the  other — perhaps  not  very  correctly.  Of  a  similar 

nature  are  the  resemblances  between  the  columnar  Cycadaceous  Gymno- 
sperms  and  Palms,  between  the  livid,  foetid,  one-sided  calyx  of  Aristolochia 
and  the  equally  livid,  foetid,  one-sided  spathe  of  Araceous  Endogens,  or,  in 
another  point  of  view,  between  such  lenticular  plants  as  Lemna  in  Endogens, 
with  the  leaves  and  stems  fused,  as  it  were,  together,  and  similar  forms  of 
stem  and  l^f  among  Marchantiaceous  Acrogens. 

Really  intermediate  forms  of  vegetation  connecting  Endogens  with  other 
classes,  are  extremely  uncommon.  One  of  the  most  striking  is  that  which 
occurs  between  Ranunculacese  and  Nymphseacese  on  the  part  of  Exogens, 
and  AHsmaceae  and  Hydrocharacese  on  that  of  Endogens ;  if  Ranunculus 
lingua,  or  better  R.  parnassifolius,  is  contrasted  with  Alisma  plantago,  or 
Damasonium,  leaving  out  of  consideration  subordinate  differences,  it  will  be 
found  that  there  is  little  of  -  a  positive  nature  to  distinguish  them  except  the 
albuminous  dicotyledonous  seeds  of  the  former  as  compared  with  the  exal- 
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burainous  monocotyledonous  seeds  of  the  latter;  and  the  resemblances 
between  Hydropeltis  and  Hydrocharis  in  the  other  case  are  so  very  great, 
that  Schultz  and  others  actually  refer  them  to  the  same  class. 

Endogens  probably  contain  more  plants  contributing  to  the  food  of  man, 
and  fewer  poisonous  species  in  proportion  to  their  whole  number,  than 
Exogens.  Grasses,  with  their  floury  albumen,  form  a  large  portion  of  this 
class,  to  which  have  to  be  added  Palms  yielding  fruit,  wine,  sugar,  sago  ; 
Arums,  Arrow-roots,  Amaryllids,  &lc.,  producing  arrow-root;  the  nutritious 
fruit  of  Plantains ;  the  aromatic  secretions  of  Gingers ;  and  Orchisworts, 
forming  salep.  Among  the  deleterious  species  we  have  no  inconsiderable 
number  among  Amaryllids,  Arums,  Melanths,  and  even  Lilies. 

In  this,  as  in  all  other  large  groups,  the  extremes  of  development  are  so 
far  apart,  that  one  would  be  tempted  to  doubt  the  possibility  of  their  being 
mere  forms  of  each  other,  were  it  not  certain  that  numerous  traces  exist  in 
the  vegetable  kingdom  of  a  frequent  tendency  to  produce  the  typical  struc- 

ture of  a  natural  association  of  whatever  kind  in  both  an  exaggerated  and 
degraded  state,  if  such  figurative  terms  may  be  employed  in  science.  For 
instance,  the  genus  Eicus  contains  some  species  creeping  on  the  ground 
like  diminutive  herbaceous  plants,  and  others  rising  into  the  air  to  the 
height  of  150  feet,  overspreading  with  the  arms  of  their  colossal  trunks  a 
sufficient  space  of  ground  to  protect  a  multitude  of  men  ;  the  type  of 
organisation  in  the  willow  is  in  like  manner  represented  on  the  one  hand  by 
the  tiny  Salix  herbacea,  which  can  hardly  raise  its  head  above  the  dwarf 
moss  and  saxifrages  that  surround  it;  and  on  the  other  by  Salix  alba, 
a  tree  sixty  feet  high.  Then  among  natural  orders  we  have  the  Rosal 
structure  exaggerated,  on  the  one  hand,  into  the  arborescent  Pomacese, 
and  degraded,  on  the  other,  into  the  apetalous  imperfect  Sanguisorbese ; 
the  Myrtal  type,  highly  developed  in  Myrtus,  and  almost  obliterated  in 
Hippurids  (HalorageaB)  ;  the  XJrtical,  in  excess  in  Artocarpus,  and  quite 
imperfect  in  Ceratophyllum ;  Grasse^s,  presenting  the  most  striking  differ- 

ences of  perfection  between  the  moss-like  Knappia,  and  Bamboos  a  hundred 
feet  high ;  and  the  Lilial  in  equally  different  states  of  development,  when 
Asparagus  is  compared  with  the  Dragon-tree,  or  an  autumnal  squill  with 
an  arborescent  Yucca.  So,  in  like  manner,  we  find  at  one  extreme  of  the 
organisation  of  the  class  of  Endogens,  Palms,  Plantains,  and  arborescent 
Liliaceous  species,  and  at  the  other,  such  submersed  plants  as  Potamogeton, 
Zannichellia,  and  Duckweed,  the  latter  of  which  has  not  even  the  distinction 
of  leaf  and  stem,  and  bears  its  flowers,  reduced  to  one  carpel  and  two 
stamens,  without  either  calyx  or  corolla — and  therefore  at  the  minimum  of 
reduction,  if  to  remain  flowers  at  all — in  little  chinks  in  its  edges. 

The  classification  of  Endogens  is  not  a  subject  upon  which  there  is  any 
very  great  diversity  of  opinion  among  botanists.  If  the  natural  orders  are 
sometimes  not  distinctly  limited,  they  are,  upon  the  whole,  grouped  much 
better  than  those  of  Exogens  ;  and  although  it  may  be  expected  that  some 
changes  have  still  to  be  introduced  into  this  part  of  systematic  botany,  yet 
there  seems  no  probabihty  of  the  limits  of  the  natural  orders  themselves 
being  disturbed  to  any  considerable  extent. 

The  principles  of  classification  here  adopted  are  the  following  : — 
In  the  first  place,  all  those  numerous  species  whose  flowers  are  like 

grasses  are  stationed  by  themselves,  and  constitute  the  Glumal  alliance. 
They  are  not  perhaps  so  close  upon  flowerless  plants  as  some  hereafter  to 
be  mentioned,  but  they  form,  as  a  whole,  the  lowest  condition  of  structure 
to  which  a  great  mass  of  Endogens  is  reduced.    Their  flowers  may  be 
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regarded  as  made  up  of  scales,  analogous  to  bracts,  without  any  thing  that 
can  be  strictly  called  either  calyx  or  corolla  being  ever  present.  These 
have  in  many  instances  the  sexes  separated  ;  but  their  glumaceous  structure 
overrules  this  peculiarity. 

Next  to  them  seem  to  be  stationed  Bulrushes ;  plants  with  scales  too  for 
their  floral  envelopes,  but  arranged  in  rings,  and  so  falling  within  the 
definition  of  at  least  a  calyx.  Their  sexes  are  disunited,  and  that  important 
circumstance  associates  them  with  Palms,  Arums,  and  other  arborescent 
tropical  plants,  together  with  a  small  group  of  water  plants,  or  Hydrals. 
This  separation  of  the  sexes  appears  to  be  a  mark  of  very  great  importance, 
when  it  is  complete  ;  and  must  not  be  confounded  with  another  kind  of 
separation,  in  which  flowers  of  one  sex  have  the  other  sex  present  in  an. 
imperfect  condition,  and  often  become  actually  hermaphrodite.  All  such 
cases,  although  set  down  in  books  as  monoecious  or  dioecious,  are  by  no 
means  diclinous,  and  are  excluded  from  the  division  containing  the  Aral 
Alliance,  with  the  exception  of  Palms,  in  which  flowers  are  occasionally 
altogether  hermaphrodite,  and  which,  therefore,  form  a  real  exception  to 
the  prevailing  character  of  this  part  of  the  classification. 

The  remainder  of  Endogens  are  typically  hermaphrodite,  the  number  of 
exceptions  to  that  character  being  very  few.  One  division  of  them  has  the 
ovary  adherent  to  the  calyx  and  corolla,  the  other  has  that  organ  free,  a 

portion  of  the  Narcissal  Alliance  having  both  characteristics.  The  h'ne  of 
orders  thus  associated  is  closed  by  the  Alismal  Alliance,  some  of  whose 
species  are  almost  exogenous  as  has  been  already  mentioned,  while  others, 
being  truly  diclinous,  carry  the  circle  of  affinity  back  to  the  Hydral  Alliance. 

Alliances  of  Endogens. 

I.  Glumales. — Flowers  glumaceous  ;  {that  is  to  say,  composed  of  bracts  not 
collected  in  true  whorls,  but  consisting  of  imbricated  colour- 

less or  herbaceous  scales). 

II.  Flowers  petaloid,  or  furnished  with  a  true  calyx  or  corolla,  or  with  both, 
or  absolutely  naked  ;  S  2  {thcti  i^,  having  sexes  altogether 
in  different  flowers,  without  half  formed  rudiments  of  the 
absent  sexes  being  present). 

Arales. — Flowers  naked  or  consisting  of  scales,  2  or  3  together,  or  numerous, 
and  then  sessile  on  a  simple  naked  spadix  ;  embryo  axile  ; 
albumen  mealy  or  fleshy.    [Some  have  no  albumen.) 

Palmales. — Flowers  perfect  {with  both  calyx  and  corolla),  sessile  on  a  branched 

scaly  spadix;  embryo  vague,  solid;  albumen  horny  or 
fleshy.    Some  Palms  are  0. 

Hydrales. — Flowers  perfect  or  imperfect,  usually  scattered  ;  embryo  axile, 
without  albumen — aquatics.    (Some  are  0.) 

III.  — Flowers  furnished  with  a  true  calyx,  and  corolla,  adherent  to  the ovary  ;  § . 

Narcissales. — Flowers  symmetrical ;  stamens  3  or  6,  or  more,  all  'perfect; 
seeds  with  albumen.  {Some  Bromeliacem  have  a  free 
calyx  and  corolla.) K  2 
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Amomales. — Flowers  unsymmetrical ;  stamens  1  to  5,  some  at  least  of  which 
are  petaloid  ;  seeds  with  albumen. 

Orchidales. — Flowers  unsymmetrical  ;   stamens  1      3  ;  seeds  without 
albumen. 

IV.  Flowers  furnished  with  a  true  calyx  and  corolla,  free  from  the ovary  ;  0 . 

Xyridales. — Flowers  half  herbaceous,  2-3-peialoideous  ;  albumen  copious. 
JuNCALES. — Flowers  herbaceous,  dry,  and  permanent,  scarious  if  coloured  ; 

albumen  copious.    {Some  Callas  have  no  albumen.) 
LiLiALES. — Flowers  hexapetaloideous,  succulent,  and  withering;  albumen 

copious. 
Altsmales. — Flowers  3-6-petaloideous,  apocarpal ;  albumen  none.  [Some 

AUsmacece  are  absolutely  9  S-) 
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Alliance  VII.  GLUM  ALES. — The  Glumal  Alliance. 

Diagnosis. — Glumaceous  Endogem. 
The  great  mass  of  herbage  known  by  the  name  of  Sedges  and  Grasses,  constitutes 

perhaps  a  twelfth  part  of  the  desci-ibed  species  of  flowering  plants,  and  at  least  nine- 
tenths  of  the  number  of  individuals  composing  the  vegetation  of  the  world  ;  for  it  is  the 
chief  source  of  that  verdure  which  covers  the  earth  of  northern  countries  with  a  gay  cai'pet 
during  the  months  of  winter.  Such  forms  of  vegetation  are  provided  by  nature  with  true 
flowers,  that  is  to  say,  with  stamens  and  pistils,  the  action  of  the  former  of  which  upon  the 
latter  is  indispensable  for  the  creation  of  a  seed  ;  but  there  is  little  trace  of  the  calyx  and 
corolla,  which  are  commonly  characteristic  of  the  more  perfect  races  of  plants  ;  not  that 
floral  envelopes  are  wanting,  but  they  do  not  assume  the  whorled  or  ringed  position  of 
the  parts  which  form  a  calyx  and  corolla  ;  they  merely  consist  of  minute  green  or  brown 
bracts  placed  one  over  the  other,  and  sometimes  appearing  to  be  united  by  their  edges. 
There  is  also  great  simplicity  in  their  pistil,  but  one  ovule  being  formed  in  each  cavity, 
whatever  number  of  carpels  (indicated  by  the  stigmas)  may  be  employed  in  the  con- 

struction of  it.  Their  foliage  is  as  simple  as  it  can  be  to  have  any  considerable  degree 
of  development,  consisting  of  fine  thread-shaped  veins  running  side  by  side  from  one end  of  the  leaf  to  the  other. 

It  is  usual  to  restrict  the  term  glumaceous  to  Grasses  and  Sedges  ;  but  there  seems 
no  intelligible  reason  why  the  Cordleafs  (Restiacese,)  Pipeworts  (Eriocaulaceae,)  and 
Bristleworts  (Desvauxiaceae,)  should  be  omitted,  for  they  have  precisely  the  same 
habit  and  the  same  substitution  of  imbricated  scales  for  calyx  and  corolla.  It  is  only 
among  the  Pipeworts  that  we  have  the  beginning  of  a  calyx,  in  the  form  of  a  mem- 

branous tube  surrounding  the  ovary.  They  do  not,  however,  indicate  a  more  complex 
condition  ;  rather  less  so  indeed  than  in  Grasses  and  Sedges  ;  for  their  pistils  are  perfectly 
simple,  while  those  of  the  latter  are  invariably  formed  by  the  coalition  of  at  least  2 
carpellary  leaves  for  each  cavity  of  the  ovary. 

Two  divisions  may  be  formed  among  the  orders,  viz. : — 
1.  Ovule  erect  or  ascending  ;  pistil  compound. —  Ch'aminacece  and  Cyperacew. 
2.  Ovules  pendulous  ;  pistil  simple. — DcsvauxiacecB,  RestiacecB,  EnocaulacecB. 
The  first  set  touch  Palms,  the  latter  Rushes  ;  the  whole,  in  consequence  of  their 

spiked-inflorescence,  scaly  floral  envelopes,  and  great  tendency  to  a  separation  of  the 
sexes,  pass  naturally  into  Bulrush  worts  (Typliacese). 

Natural  Orders  of  Glumals. 

Ovar.  l-celledj  with  2  or  more  distinct  (or  united)  styles;  owZel  GRAMiNACEiE 
ascending  ;  embryo  lateral,  naked  J  * 

Ovar.  1-celled,  with  2  or  more  (distinct  or)  united  styles  ;  ovule  \  Cvperace^e 
erect,  embryo  basal  J  * 

Ooar.  several  (sometimes  united)  with  1  style  to  each;  ovule  pen-  "1  DESVAUXiACEit dulous;  glumes  only;  st.  1-2  ;  anth.  l-celled;  embryo  terminal  J 
Ovar.  \-2-^-celledf  with  2  or  3  styles  always;  ovule  pendulous ;  \  Restiace^ glumes  only  ;  St.  2-^;  anth.  1-celled ;  embryo  terminal 
Ovar.  2-3-celled,  withl  style  to  each  cell;  ovule  pendulous ;  amem- 

branous  3-lobed  cup  within  the  glumes  ;  anthers  2-celled  ;  em-  ̂   33.  ERiocAULACEiK. 
hryo  terminal  
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Order  XXIX.    GRAMINACE^.— Grasses. 
Grarnina,  Jkss.  Gen.  28.  (1789).— Gramineae,  R.  Brown  Prodr.  168.  (1810) ;  Palisot  de  Beauv.  Agrostol. ; Kmith  in  Mem.  Mus.  2.  62  ;  Id.  in  N.  G.  et  Sp.  Hiimb.  et  Bonpl.  1. 84  ;  Turpin  in  Mhn.  Mus.  5. 

426 ;  Trinius  Fiindam,  Agrostol. ;  Dumortier  Agrost.  Belg.  ;  Trinius  Diss,  de  Gram.  Unijl.  et 
Sesquif.!  De  la  Harpe  in  Ann.  Sc.  5.  335.  6.  21 ;  Raspail  in  Ann.  des  Sc.  4.  271.  422.  5.  287.  433. 
6.  224.  384.  7.  335  ;  Nees  v.  Esenbeck  Agrostol.  Brasil.  ;  Kunth  Enum.  pi.  vol.  1  ei  2  ;  Endl.  Gen. 
xlii.  Meisner,  p.  414. 
Diagnosis. — Glumal  Endogens,  with  split-sheathed  leaves,  a  one-celled  ovary,  and  a 

lateral  naked  embryo. 

Evergi'een  herbs,  occasionally  having  stems  of  considerable  size  and  living  for  many 
years.    Rhizoma,  fibrous  or  bulbous.    Stem  cylindrical,  usually  fistular  and  closed  at 

2  1  4  3 

10  9  8         7         6  6 
Fig.  LXXII. 

2  1  4  3 

10  9  8  6  5 
Fig.  LXXIII. 

Fig.  LXXn.— 1.  LocustaofAgrostis  alba;  2.  palea?  and  stamens,  &c.  of  the  same  ;  3.  paleae  of  Leersia oryzoides  ;  4.  pistil,  stamens,  and  hypogynous  scales  of  the  same  ;  5.  locusta  of  Polypogon  monspeliensis; 
6.  paleae,  &c.  of  the  same  ;  7.  locusta  of  Stipa  pennata  ;  8.  rachis,  bracteae,  and  florets  of  Cynosurus  cris- 
tatus  ;  9.  locusta  of  Cynodon  dactylon  ;  10.  pales,  and  abortive  floret  of  the  same. 

Fig.  LXXIII. — 1.  Locusta  of  Corynephorus  canescens ;  2.  palese,  &c.  of  the  same ;  3.  locusta  of Phalaris  aquatica  ;  4.  locusta  of  Alopecurus  pratensis  ;  5.  locusta  of  Aira  caryophyllea ;  6.  floret  of  the 
same ;  7.  locusta  of  Festuca  duriuscula ;  8.  locusta  of  Glyceria  fluitans ;  9.  floret  of  the  same ;  10.  locusta 
of  Eragrostis  poaeformis. 
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the  joints,  covered  with  a  coat  of  silex,  sometimes  soUd.  Leaves  narrow  and  undivided, 
alternate,  with  a  split  sheath,  and  a  membranous  expansion  (ligula)  at  the  junction  of 
stalk  and  blade.  Flowers  green  in  little  spikes  called  locustse,  arranged  in  a  spilced,  racemed 
or  panicled  manner.  Flowers  usually  ̂  ,  sometimes  monoecious  or  polygamous  ;  consist- 

ing of  imbricated  bracts,  of  which  the  most  exterior  are  called  glumes,  the  interior  imme- 
diately enclosing  the  stamens  palese,  and  the  innermost  at  the  base  of  the  ovary  scales. 

Glumes  usually  2,  altei-nate  ;  sometimes  single,  most  commonly  unequal.  Paleee  2,  alter- 
nate ;  the  lower  or  exterior  simple,  the  upper  or  interior  composed  of  2  united  by  their 

contiguous  margins,  and  usually  with  2  keels,  together  forming  a  kind  of  dislocated  calyx. 
Scales  2  or  3,  sometimes  wanting  ;  if  2,  collateral,  alternate  with  the  palete,  and  next 
the  lower  of  them  ;  either  distinct  or  united.  Stamens  hypogynous,  1,  2,  3,  4,  6,  or 
more,  1  of  which  alternates  with  the  2  hypogynous  scales,  and  is  therefore  next  the 
lower  palete  ;  anthers  versatile.  Ovary  simple  ;  styles  2  or  3,  very  rarely  combined 
into  one  ;  stigmas  feathery  or  hairy  ;  ovule  ascending  by  a  broad  base,  anatropal. 
Pericarp  usually  undistinguishable  from  the  seed,  membranous.  Albumen  farinaceous  ; 
embryo  lying  on  one  side  of  the  albumen  at  the  base,  lenticular,  with  a  broad  cotyledon 
and  a  developed  plumula  ;  and  occasionally,  but  very  rarely,  with  a  second  cotyledon 

on  the  outside  of  the  plumula,  and  alter- 
nate with  the  usual  cotyledon. 

This  most  important  Order  offers 
great  singularities  in  its  organisation, 
although  it  is  one  in  which,  formerly, 
botanists  the  least  suspected  anomalies 

Q     to  exist.    They  found  calyx  and  corolla 
and  nectaries  here  with  the  same  facility 
as  they  fomid  them  in  a  Ranunculus  ; 

— ^     and  yet  such  organs  exist  m  no  one 
genus   of    Grasses.     Their  so-called 
flowers  consist  of  green   scales,  not 
placed  in  whorls,  but  arranged  one 
above  the  other,  and  are  imdoubtedly 
constinicted  of  bracts  alone.  Not  a  trace 
is  discoverable  among  them  of  calyx  or 

Fig.  LXXV.        corolla,  properly  so  called,  unless  certain  scales  usually  present,  next 
the  ovary,  are  to  be  so  considered.    Brown's  account  of  their  con- 

struction is  still  the  best  that  has  been  published.    He  says, — 
"  The  natural  or  most  common  structure  of  Gramineee  is  to  have  their  sexual  organs 

surrounded  by  the  floral  envelopes,  each  of  which  usually  consist  of  two  distinct  valves  ; 
but  both  of  these  envelopes  are,  in  many  genera  of  the  order,  subject  to  various  degrees 
of  imperfection  or  even  suppression  of  their  parts.  The  outer  envelope,  or  gluma  of 
Jussieu,  in  most  cases  contaming  several  flowers  with  distinct  and  often  distant  inser- 

tions on  a  common  receptacle,  can  only  be  considei-ed  as  analogous  to  the  bracteee  or 
involucrum  of  other  plants.  The  tendency  to  suppression  in  this  envelope  appears  to 
be  greater  in  the  exterior  or  lower  valve  ;  so  that  a  gluma  consisting  of  one  valve  may, 
in  ah  cases,  be  considered  as  deprived  of  its  outer  or  inferior  valve.  In  certain  genera 
with  a  simple  spike,  as  Lolium  and  Lepturus,  this  is  clearly  proved  by  the  structure  of 
the  terminal  flower  or  spicula,  which  retains  the  natural  number  of  parts  ;  and  m  other 
genera  not  admitting  of  this  direct  proof,  the  fact  is  established  by  a  series  of  species 
showing  its  gradual  obhteration,  as  in  those  species  of  Panicum  which  connect  that 
genus  with  Paspalum.  On  the  other  hand,  in  the  inner  envelope,  or  calyx  of  Jussieu, 
obliteration  first  takes  place  in  the  inner  or  upper  valve  ;  but  this  valve  having,  instead 
of  one  central  nerve,  two  nerves  equidistant  from  its  axis,  I  consider  it  as  composed  of 
two  confluent  valves,  analogous  to  what  takes  place  in  the  calyx  and  corolla  of  many 
iiTegular  flowers  of  other  classes  ;  and  this  confluence  may  be  regarded  as  the  first  step 
towards  its  obliteration,  which  is  complete  in  many  species  of  Panicum,  in  Andropogon, 
Pappophorum,  Alopecurus,  Trichodium,  and  several  other  genera.  With  respect  to  the 
nature  of  this  inner  or  proper  envelope  of  Grasses,  it  may  be  observed,  that  the  view  of 
its  structure  now  given,  in  reducing  its  parts  to  the  usual  ternary  division  of  Monocoty- 

ledons, affords  an  additional  argument  for  considering  it  as  the  real  perianthium.  This 
argument,  however,  is  not  conclusive,  for  a  similar  confluence  takes  place  between  the 
two  inner  lateral  bractese  of  the  greater  part  of  Iridese  ;  and  with  these,  in  the  relative 
insertion  of  its  valves,  the  pi'oper  envelope  of  Grasses  may  be  supposed  much  better  to 
accord  than  with  a  genume  perianthium.    If,  therefore,  this  inner  envelope  of  Grasses 

Fig.  LXXIV. 

Fig.  LXXIV. — 1.  Section  of  grain  of  Maize ;  2.  the  embryo  extracted  and  viewed  in  front. 
Fig.  LXXV. — Section  of  an  Oat ;  o  ovary,  t  testa,  a  albumen,  r  radicle,  g  plumule,  c  cotyledou. 
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be  regarded  as  consisting  merely  of  bractese,  the  real  perianthium  of  the  order  must  be 
looked  for  in  those  minute  scales,  which,  in  the  greater  part  of  its  genera,  are  found 
immediately  surrounding  the  sexual  organs.  The  scales  are,  in  most  cases,  only  two  in 
number,  and  placed  collaterally  within  the  inferior  valve  of  the  proper  envelope.  In 
their  real  insertion,  however,  they  alternate  with  the  valves  of  this  envelope,  as  is  obvi- 

ously the  case  in  Ehrharta  and  certain  other  genera  ;  and  their  collateral  approximation 
may  be  considered  as  a  tendency  to  that  confluence  which  uniforaily  exists  in  the  parts 
composing  the  upper  valve  of  the  proper  envelope,  and  which  takes  place  also  between 
these  two  squamae  themselves,  in  some  genera,  as  Glyceria  and  Melica.  In  certain  other 
genera,  as  Bambusa  and  Stipa,  a  third  squamula  exists,  which  is  placed  opposite  to  the 
axis  of  the  upper  valve  of  the  proper  envelope,  or,  to  speak  in  conformity  with  the  view 
already  taken  of  the  structure  of  this  valve,  oppo^te  to  the  conjunction  of  its  two  com- 

ponent parts.  With  these  squamae  the  stamina  in  triandrous  Grasses  alternate,  and 
they  are  consequently  opposite  to  the  parts  of  the  proper  envelope  ;  that  is,  one  stamen 
is  opposed  to  the  axis  of  its  lower  or  outer  valve,  and  the  two  others  are  placed  opposite 
to  the  two  nerves  of  the  upper  valve.  Hence,  if  the  inner  envelope  be  considered  as 
consisting  of  bracteee,  and  the  hypogynous  squamae  as  forming  the  perianthium,  it  seems 
to  follow,  from  the  relation  these  parts  have  to  the  axis  of  inflorescence,  that  the  outer 
series  of  this  perianthium  is  wantmg,  while  its  corresponding  stamina  exist,  and  that 
the  whole  or  part  of  the  inner  series  is  produced  while  its  corresponding  stamina  are 
generally  wanting.  This  may,  no  doubt,  actually  be  the  case  ;  but  as  it  would  be,  at  least, 
contrary  to  every  analogy  in  Monocotyledonous  plants,  it  becomes  in  a  certain  degree 
probable  that  the  inner  or  proper  envelope  of  Grasses,  the  calyx  of  Jussieu,  notwithstand- 

ing the  obliquity  in  the  insertion  of  its  valves,  forms  in  reality  the  outer  series  of  the 
true  perianthium,  whose  inner  series  consists  of  the  minute  scales,  never  more  than 
three  in  number,  and  in  which  an  irregularity  in  some  degree  analogous  to  that  of  the 
outer  series  generally  exists.  It  is  necessary  to  be  aware  of  the  tendency  to  suppression 
existing,  as  it  were,  in  opposite  directions  in  the  two  floral  envelopes  of  Grasses,  to  com- 

prehend the  real  structure  of  many  irregular  genera  of  the  order,  and  also  to  understand 
the  limits  of  the  two  great  tribes  into  which  I  have  proposed  to  subdivide  it.  One  of 
these  tribes,  which  may  be  called  Paniceae,  comprehends  Ischaemura,  Holcus,  Andro- 
pogon,  Anthistiria,  Saccharum,  Cenchrus,  Isachne,  Panicum,  Paspalum,  Reimaria, 
Anthenantia,  Monachne,  Lappago,  and  several  other  nearly  related  genera  ;  and  its 
essential  character  consists  in  having  always  a  locusta  of  two  flowers,  of  which  the  lower 
or  outer  is  uniformly  imperfect,  being  either  male  or  neuter,  and  then  not  unfrequently 
reduced  to  a  single  valve.  Ischaemum  and  Isachne  are  examples  of  this  tribe  in  its 
most  perfect  form,  from  which  Anthenantia,  Paspalum,  and  Reimaria,  most  remarkably 
deviate,  in  consequence  of  the  suppression  of  certain  parts  ;  thus  Anthenantia  (which  is 
not  correctly  described  by  Palisot  de  Beauvois)  diff'ers  from  those  species  of  Panicum that  have  the  lower  flower  neuter  and  bivalvular,  in  being  deprived  of  the  outer  valve 
of  its  gluma  ;  Paspalum  differs  from  Anthenantia  in  the  want  of  the  inner  valve  of  its 
neuter  flower,  and  from  those  species  of  Panicum  whose  outer  flower  is  univalvular,  in 
the  want  of  the  outer  valve  of  its  gluma  ;  and  Reimaria  diff'ers  from  Paspalum  m  bemg entirely  deprived  of  its  gluma.  That  this  is  the  real  structure  of  these  genera  may  be 
proved  by  a  series  of  species  connecting  them  with  each  other,  and  Panicum  with  Paspa- 

lum. The  second  tribe,  which  may  be  called  Poaceae,  is  more  numerous  than  Paniceae, 
and  comprehends  the  greater  part  of  the  European  genera,  as  well  as  certain  less  exten- 

sive genera  pecuhar  to  the  equinoctial  countries  ;  it  extends  also  to  the  highest  latitudes 
in  which  Phaenogamous  plants  have  been  found  ;  but  its  maximum  appears  to  be  in  the 
temperate  chmates,  considerably  beyond  the  tropics.  The  locusta  in  this  tribe  may 
consist  of  1,  2,  or  of  many  flowers  ;  and  the  2-flowered  genera  are  distinguished  from 
Paniceae  by  the  outer  or  lower  flower  being  always  perfect,  the  tendency  to  imperfection 
in  the  locusta  existing  in  opposite  directions  in  the  two  tribes.  In  conformity  with  this 
tendency  in  Poaceae,  the  outer  valve  of  the  perianthium  in  the  single-flowered  genera 
is  placed  within  that  of  the  gluma,  and  in  the  many-flowered  locusta  the  upper  flowers 
are  frequently  imperfect.  There  are,  however,  some  exceptions  to  this  order  of  suppres- 

sion, especially  in  Arundo  Phragmites,  Campulosus,  and  some  other  genera,  in  which 
the  outer  flower  is  also  imperfect :  but  as  all  of  these  have  more  than  two  flowers  in 
their  locusta,  they  are  still  readily  distinguished  fi'om  Paniceae."  Brown  in  Flinders,  580. 

According  to  this  view,  in  a  locusta  of  several  florets,  the  scales  at  its  base,  or  glumes, 
are  bracts,  and  each  floret  consists  of  a  calyx  formed  of  one  sepal  remote  from  the 
rachis,  and  two  cohering  by  their  margins  and  next  the  rachis  ;  the  little  hypogynous 
scales  are  the  rudiments  of  two  petals,  and  the  stamens  alternate  with  these  in  the 
normal  manner.  This  may  be  rendered  more  clear  by  the  following  diagram,  in 
which  the  triangle  ABB  represent  the  outer  series,  or  paleae,  or  calyx,  A  being 
the  inferior  valve,  and  B  B  the  superior,  formed  of  two  sepals  united  by  their  con- 
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tiguous  margin  at  x.    If  the  triangle  C  D  D  be  understood  to  represent  the  next 
series,  the  position  of  the  parts  will  be  at  the  three  angles  ;  and  in  reality  the 
two  scales  that  are  usually  developed  .t 
do  occupy  the  places  D  D  ;  while  the 
third,  whenever  it  is  superadded,  is  sta- 

tioned at  C.    The  triangle  E  E  F  indi- 
cates by  its  angles  the  normal  position  of 

the  first  series  of  stamens,  which  are 
actually  so  situated,  the  stamen  F  which 
is  opposite  the  sepal  A  alternating  with 
the  rudimentary  petals  D  D.  The  objec- 

tion to  this  is,  that  the  parts  of  the 
supposed  calyx  or  palese  are  not  m- 
serted  upon  the  same  plane,  or  truly 
verticillate,  and   consequently  do  not 
ansiver  exactly  to  what  is  required  in  a 
tioral  envelope  ;  and  it  is  on  this  account 
that  Turpiu  rejects  Brown's  opinion, giving  the  palese  the  name  of  spathelle,  A 
and  considering  them  bracts  of  a  second  Fig.  LXXVI. 
order.  Kunth  entertains  a  somewhat  different  view  of  the  nature  of  the  floral  envelopes, 
consideruig  the  hypogynous  scales  to  be  analogous  to  the  ligula,  and  the  normal  state  of 
Grasses  to  be  hexandrous.    See  Enumeratio,  vol.  i.  p.  3,  4. 

Raspail,  in  a  memoir  upon  the  structure  of  Grasses,  hazards  a  theory,  that  the 
midrib  of  the  bracts  of  Grasses  is  an  axis  of  development  in  cohesion  with  the  bracts, 
and  that  when  it  separates,  as  in  Phleum,  Bromus,  or  Corynephorus,  it  is  attempting  to 
revert  to  the  functions  of  ulterior  development,  for  which  it  is  more  especially  destined. 
Among  other  thmgs,  he  states  (Ann.  des  Sc.  4.  276.  E)  that  he  should  not  be  surprised 
one  day  to  find  some  Grass  in  which  the  midrib  of  the  lower  palea  actually  became  a 
new  axis  bearing  other  florets.  I  mention  this  for  the  sake  of  remarking  that  such  a 
case  is  known,  without  however  admitting  that  it  is  any  confirmation  of  Raspail's 
views,  which  are  at  variance  with  the  laws  of  vegetable  development,  for  reasons  which 
are  so  obvious,  as  to  render  it  altogether  unnecessary  to  give  them  here.  I  have  a  mon- 

strous Barley,  the  Hordeum  ^giceras  of  Royle,  cultivated  as  Wheat  in  the  Himalayeh 
mountains,  specimens  of  which  I  communicated  in  1830  to  M.  Kunth  and  others,  in  which 
the  midrib  of  the  lower  palea  actually  becomes  saccate  towards  the  apex,  bearing  an 
imperfect  floret,  with  stamens,  ovary,  and  hypogynous  scales  in  its  cavity.  The  well- 
known  tendency  to  a  special  development  of  buds  in  the  margins  of  certain  leaves,  in 
Ferns,  and  according  to  the  observations  of  Turpin,  in  the  whole  substance  of  certain 
monocotyledonous  leaves,  leaves  nothing  in  this  fact  to  excite  surprise  or  to  give  rise  to 
new  theories ;  but  it  is  worth  mentioning  as  the  only  instance  upon  record  of  a  flower- 
bud  with  sexual  apparatus  being  developed  under  such  circumstances. 

The  embi-yo  is  here  described  in  conformity  with  the  views  that  are  most  commonly 
taken  of  its  nature  ;  that  is  to  say,  it  is  considered  to  consist  of  a  dilated  lenticiilar 
cotyledon  applied  to  the  albumen  on  one  side,  and  bearing  a  naked  plumule  on  the 
other  side,  next  the  testa.  It  is  proper,  however,  to  remark,  that  the  opinion  of 
the  late  L.  C.  Richard,  that  the  part  commonly  called  cotyledon  is  a  peculiar  process, 
and  that  the  plumule  is  a  body  contained  within  the  apparent  plumule,  has  been  adopted 
by  Nees  v.  Esenbeck,  in  his  Agrostologia  Brasiliensis,  but  with  some  difference.  Rich- 

ard considered  the  cotyledon  to  be  a  part  of  the  radicle,  to  which  he  gave  the  name  of 
macropodal,  in  consequence  of  its  great  supposed  enlargement  in  Grasses  and  some 
other  families  ;  Nees  v.  Esenbeck,  on  the  contrary,  seems  to  entertain  the  opinion  that 
this  cotyledon  is  a  special  organ,  for  which  he  retains  Richard's  name  of  hypoblastus, 
although  he  does  not  adopt  the  view  that  botanist  took  of  its  natiu'e.  But  I  think  if  we 
consider  the  improbability  of  any  special  organ  being  provided  for  Grasses,  which  is  not 
found  elsewhere,  and  if  we  consider  how  nearly  alike  are  the  embryos  of  Grasses  and 
certain  Arumworts,  in  which  the  plumule  lies  within  a  cleft  of  the  cotyledon,  it  is  impossi- 

ble to  doubt  the  identity  of  the  hypoblastus  of  Richard  and  Nees  v.  Esenbeck,  and  the 
cotyledon  of  other  Monocotyledons.  Indeed,  the  latter  himself  appears,  in  one  place, 
to  hesitate  aboixt  the  accuracy  of  distinguishing  them,  when  he  says  (p.  9),  Turn  vero 
hypoblastus  pars  quaedam  habenda  est  cotyledoni  analoga,  magisque  ad  interiora  seminis 
quam  ad  externam  corculi  evolutionem  spectans." 

In  some  Grasses  a  portion  of  the  inflorescence  assumes  a  nearly  bony  texture.  "  This 
change  takes  place  in  Coix,  in  the  involucx'e  ;  in  Chionachne  and  Sclerachne,  in  the  outer 
valve  of  the  glume  of  the  female  locusta  ;  and  in  Tripsacum,  in  the  rachis  of  the  spike." 
Bennett  in  Horsfield's  Plantce  Javaniccs.  p.  19  ;  where  the  systematic  reader  will  find  some 
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curious  and  important  details  relating  to  the  structure  and  affinities  of  the  genera  of 
Grasses. 

The  stem  of  Grasses  seems  to  be  so  much  at  variance  in  structure  with  that  of  other 
Endogens,  as  to  have  led  Agardh  to  remark,  that  it  is  the  least  monocotyledonous  of  all 
Monocotyledonous  plants.  It  is  probable,  however,  that  its  peculiarity  does  not  depend 
so  much  upon  any  specific  deviation  from  the  ordinary  laws  of  growth,  as  upon  a  separa- 

tion of  the  parts  at  an  early  period  of  their  growth.  The  stem  of  a  Grass,  it  must  be 
remembered,  exists  in  two  different  states, — that  of  the  rhizome,  and  of  the  straw  : 
the  rhizome,  which  is  the  true  trunk  ;  and  the  straw,  which  may  be  considered  a  rami- 

fication of  it.  The  rhizome  grows  slowly,  and  differs  in  no  respect  from  the  stem  of 
other  Monocotyledons,  as  is  evident  in  that  of  the  Bamboo.  The  straw,  on  the  contrary, 
which  grows  with  great  rapidity,  is  fistular,  with  a  compact  impervious  diaphragm  at 
each  articulation  ;  a  fact  which  must  be  familiar  to  every  one  who  has  examined  corn, 
or  the  joint  of  a  Bamboo.  In  the  beginning,  when  this  sti*aw  was  first  developed,  it  was 
a  solid  body  hke  the  rhizome,  only  mfinitely  smaller ;  but  in  consequence  of  the  great 
rapidity  of  its  development,  the  cellular  tissue  formed  more  slowly  than  the  woody  vas- 

cular bundles  which  it  connects,  and  in  consequence  a  separation  takes  place  between 
the  latter  and  the  former,  except  at  the  articulations,  where,  by  the  action  of  the  leaves, 
and  their  axillary  buds,  is  formed  a  plexus  of  vessels,  which,  growing  as  rapidly  as  the 
straw,  distends,  and  therefore  never  separates  in  the  centre.  Something  analogous  to 
this  occurs  in  the  flowering  stem  of  the  common  Onion  among  Monocotyledons,  and  in 
Unibelliferse  among  Dicotyledons.-  The  stem  of  Grasses  is  not,  however,  always  hollow; 
in  the  Sugar  Cane  it  is  solid,  as  in  common  Endogens. 

The  relation  that  exists  between  Palms  and  Grasses  will  be  adverted  to  in  speaking  of 
the  former  order  :  Nees  v.  Esenbeck  considers  Grasses  to  be  a  sort  of  Palms  of  a  lower 
grade.  In  reality,  the  habit  of  the  genera  Calamus  and  Bambusa  is  nearly  alike  ;  the 
inflorescence  of  Grasses  may  be  considered  to  be  the  same  as  that  of  Palms,  the  floral 
envelopes  cf  the  latter  taken  away,  and  only  their  bracts  remaining  ;  and,  finally,  the 
leaves  are  formed  upon  exactly  the  same  plan,  with  this  difference  only,  that  those  of 
Grasses  are  undivided.  With  Sedges,  however,  it  is  that  Grasses  are  most  properly 
to  be  compared.  While  a  manifest  tendency,  at  least  to  the  degree  of  verticillation 
requisite  to  constitute  a  calyx,  evidently  takes  place  in  the  palese  of  Grasses,  Sedges 
are  destitute  of  all  trace  of  such  a  tendency,  unless  the  opposite  connate  glumes  of  the 
female  flowers  of  Carex,  or  the  hypogynous  scales  of  certam  Schoeni  and  others,  be 
considered  an  approach  to  the  production  of  a  perianth.  For  this  reason.  Grasses  may 
be  considered  plants  in  a  higher  state  of  evolution  than  Sedges.  Independently  of 
this  diff'erence,  the  orders  are  usually  known  by  the  stems  of  Grasses  being  hollow, those  of  Sedges  solid  ;  the  leaves  of  Grasses  having  a  ligula  at  the  apex  of  their 
sheath,  which  is  split,  while  the  sheath  of  Sedges  is  not  split,  and  is  destitute  of 
this  ligula  ;  and,  finally,  the  embryo  of  Grasses  is  external,  lateral,  and  with  a  naked 
plumule,  while  that  of  Sedges  is  undivided  and  enclosed  within  tlie  base  of  the 
albumen. 

As  nothing  can  be  uninteresting  which  is  connected  with  the  habits  of  a  tribe  of  such 
vast  importance  to  man,  I  extract  the  following  account  of  the  geographical  distribution 
of  Grasses  by  Schouw,  from  Jameson's  Philosophical  Journal  for  April,  1825  : — "  The 
family  is  very  numerous  :  Persoon's  Synopsis  contains  812  species,  i-26th  part  of  all  the 
plants  therein  enumerated.  In  the  system  of  Roemer  and  Schultes  thei-e  are  1800  ; 
and,  since  this  work,  were  it  brought  to  a  conclusion,  would  probably  contain  40,000  m 
all,  it  may  be  assumed  that  the  Grasses  form  a  22ud  part.  It  is  more  than  probable, 
however,  that  in  future  the  Grasses  will  increase  in  a  larger  ratio  than  the  other  phane- 

rogamic plants,  and  that  perhaps  the  just  proportion  will  be  as  1  to  20,  or  as  1  to  16. 
Greater  still  will  be  their  proportion  to  vegetation  in  general,  when  the  number  of  indi- 

viduals is  taken  into  account ;  for,  in  this  respect,  the  greater  number,  nay  perhaps 
the  whole  of  the  other  classes,  are  inferior.  With  regard  to  locality  in  such  a  large 
family,  very  little  can  be  advanced.  Among  the  Grasses  there  are  both  land  and  water, 
but  no  marine,  plants.  They  occur  in  every  soil,  in  society  with  others,  and  alone  ;  the 
last  to  such  a  degree  as  entirely  to  occupy  considerable  districts.  Sand  appears  to  be 
less  favourable  to  this  class ;  but  even  this  has  species  nearly  peculiar  to  itself.  The 
diff'usion  of  this  family  has  almost  no  other  limits  than  those  of  the  whole  vegetable kingdom.  Grasses  occur  under  the  equator  ;  and  Agrostis  algida  was  one  of  the  few 
plants  which  Phipps  met  with  on  Spitzbergen.  On  the  mountains  of  the  south  of 
Europe,  Poa  disticha  and  other  Grasses  ascend  almost  to  the  snow  fine  ;  and,  on  the 
Andes,  this  is  also  the  case  with  Poa  malulensis  and  dactyloides,  Deyeuxia  rigida  and 
Festuca  dasyantha. 

"  The  greatest  differences  between  tropical  and  extra-tropical  Grasses  appear  to  be 
the  following  : — 1.  The  ti-opical  Grasses  acquire  a  much  greater  height,  and  occasionally 
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assume  the  appearance  of  trees.  Some  species  of  Bambusa  are  from  50  to  60  feet  high. 
2.  The  leaves  of  the  tropical  Grasses  are  broader,  and  approach  more  ui  form  to  those 
of  other  families  of  plants.  Of  this  the  genus  Paspalus  affords  many  examples.  3.  Sepa- 

rate sexes  are  more  frequent  in  the  tropical  Grasses.  Zea,  Sorghum,  Andropogon,  Olyra, 
Anthistiria,  Ischaemura,  ̂ gilops,  and  many  other  genera,  which  only  occur  in  the  torrid 
zone,  and  are  there  found  in  perfection,  are  monoecious,  or  polygamous.  Holcus  is  per- 

haps the  only  extra-tropical  genus  with  separate  sexes.  4.  The  flowers  are  softer,  more 
downy,  and  elegant.  5.  The  extra- tropical  Grasses,  on  the  contrary,  far  surpass  the 
tropical  in  respect  of  the  number  of  individuals.  That  compact  grassy  turf,  which, 
especially  in  the  colder  parts  of  the  temperate  zones,  in  spring  and  summer,  composes 
the  green  meadows  and  pastm'es,  is  almost  entirely  wanting  in  the  torrid  zone.  The 
Grasses  there  do  not  grow  crowded  together,  but,  like  other  plants,  more  dispersed. 
Even  in  the  southern  parts  of  Europe,  the  assimilation  to  the  wanner  regions,  in  this 
respect,  is  by  no  means  inconsiderable.  Arundo  donax,  by  its  height,  reminds  us  of  the 
Bamboo  ;  Saccharum  Ravennee,  S.  Teneriffse,  Imperata  arundinacea,  Lagurus  ovatus, 
Lygeum  spartum,  and  the  species  of  Andropogon,  JEgilops,  &c.  by  separate  sexes,  ex- 

hibit tropical  qualities.  The  Grasses  are  also  less  gregarious,  and  meadows  seldomer 
occur,  in  the  south  than  in  the  north  of  Europe.    The  generality  are  social  plants. 

"  The  distribution  of  cultivated  Grasses  is  one  of  the  most  interesting  of  all  subjects. 
It  is  determined,  not  merely  by  climate,  but  depends  on  the  civilisation,  mdustry,  and 
traffic  of  the  people,  and  often  on  historical  events.  Within  the  northern  polar 
cii'cle,  agriculture  is  found  only  in  a  few  places.  In  Siberia  grain  reaches  at  the  utmost 
only  to  60°,  in  the  eastern  parts  scarcely  above  55°,  and  in  Kamtschatka  there  is  no  agri- 

culture even  in  the  most  southern  parts  (51°).  The  polar  limit  of  agriculture  on  the 
North-west  coast  of  America  appears  to  be  somewhat  higher  ;  for,  in  the  more  southern 
Russian  possessions  (57°  to  52°),  barley  and  rye  come  to  matm-ity.  On  the  east  coast 
of  America  it  is  scarcely  above  50°  to  52°.  Only  in  Europe,  namely,  in  Lapland,  does 
the  polar  limit  reach  an  unusually  high  latitude  (70°).  Beyond  this,  dried  fish,  and  here 
and  there  potatoes,  supply  the  place  of  grain.  The  grains  which  extend  fartiiest  to  the 
north  in  Europe  are  barley  and  oats.  These,  which  in  the  milder  climates  are  not  used 
for  bread,  afford  to  the  inhabitants  of  the  northern  parts  of  Norway  and  Sweden,  of  a 
part  of  Siberia  and  Scotland,  their  chief  vegetable  nourishment.  Rye  is  the  next  which 
becomes  associated  with  these.  This  is  the  prevailing  grain  in  a  great  part  of  the  north- 
em  temperate  zone,  namely,  in  the  south  of  Sweden  and  Norway,  Denmark,  and  in  all 
the  lands  bordering  on  the  I3altic  ;  the  north  of  Germany,  and  part  of  Siberia.  In  the 
latter  another  very  nutritious  gram,  buck-wheat,  is  very  frequently  cultivated.  In  the 
zone  where  rye  prevails,  wheat  is  generally  to  be  found  ;  barley  being  here  chiefly  culti- 

vated for  the  manufacture  of  beer,  and  oats  supplying  food  for  the  horses.  To  these  there 
foUows  a  zone  in  Europe  and  western  Asia,  where  rye  disappears,  and  wheat  almost 
exclusively  furnishes  bread.  The  middle,  or  the  south  of  France,  England,  part  of 
Scotland,  a  part  of  Germany,  Hungary,  the  Crimea  and  Caucasus,  as  also  the  lands  of 
middle  Asia,  where  agriculture  is  followed,  belong  to  this  zone.  Here  the  vine  is  also 
found  ;  wine  supplants  the  use  of  beer  ;  and  barley  is  consequently  less  raised.  Next 
comes  a  district  where  wheat  still  abounds,  but  no  longer  exclusively  fui'nishes  bread, 
rice  and  maize  becoming  frequent.  To  this  zone  belong  Portugal,  Spain,  part  of  Franco 
on  the  Mediterranean,  Italy,  and  Greece  ;  further,  the  countries  of  the  East,  Persia, 
northern  India,  Arabia,  Egypt,  Nubia,  Barbary,  and  the  Canary  Islands  ;  in  these  lat- 

ter countries,  however,  the  culture  of  maize  or  rice  towards  the  south,  is  always  more 
considerable,  and  in  some  of  them  several  kinds  of  sorghum  (doura)  and  Poa  Abyssinica 
come  to  be  added.  In  both  these  regions  of  wheat,  rye  only  occurs  at  a  considerable 
elevation  ;  oats,  however,  more  seldom,  and  at  last  entirely  disappear  ;  barley  affording 
food  for  horses  and  mules.  In  the  eastern  parts  of  the  temperate  zone  of  the  Old  Con- 

tinent, in  China  and  Japan,  our  northern  kinds  of  graui  are  very  unfrequent,  and  rice 
is  fomid  to  predominate.  The  cause  of  this  difference  between  the  east  and  the  west 
of  the  Old  Continent  appears  to  be  in  the  manners  and  pecuharities  of  the  people. 
In  North  America,  wheat  and  rye  grow  as  in  Europe,  but  more  sparingly.  Maize 
is  more  reared  in  the  Western  than  in  the  Old  Continent,  and  rice  predominates  in 
the  southern  provinces  of  the  United  States.  In  the  torrid  zone,  maize  predomi- 

nates in  America,  rice  in  Asia,  and  both  these  grains  in  nearly  equal  quantity  in 
Africa.  The  cause  of  this  distribution  is,  without  doubt,  historical  ;  for  Asia  is  the 
native  country  of  rice,  and  America  of  maize.  In  some  situations,  especially  in  the 
neighbourhood  of  the  tropics,  wheat  is  also  met  with,  but  always  subordinate  to  these 
other  kinds  of  grain.  Besides  rice  and  maize,  there  are,  in  the  toriid  zone,  several 
kinds  of  grain,  as  well  as  other  plants,  which  supply  the  inhabitants  with  food,  either 
used  along  with  them,  or  enth'ely  occupying  their  place.  Such  are,  in  the  New 
Continent,  yams  (Dioscorea  alata),  the  maniliot  (Jatropha  manihot),  and  the  batatas 
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(Convolvulus  batatas),  the  root  of  which,  and  the  fruit  of  the  pisang  (Banana  Musa), furnish  universal  articles  of  food.  In  the  same 
zone,  in  Africa,  doura  (sorghum),  pisang, 
manihot,  yams,  and  Arachis  hypogsea.  In 
the  East  Indies,  and  on  the  Indian  Islands, 
Eleusine  coracana,  E.  stricta,  Panicum  fru- 
mentaceum  ;  several  palms  and  Cycadeee, 
which  produce  the  sago  ;  pisang,  yams,  ba- 

tatas, and  the  breadfruit  (Artocarpus  incisa). 
In  the  islands  of  the  South  Sea,  grain  of  every 
kind  disappears,  its  place  being  supplied  by 
the  bread-fruit  tree,  the  pisang,  and  tacca 
pinnatifida.  In  the  tropical  parts  of  New  Hol- 

land there  is  no  agriculture,  the  inhabitants 
living  on  the  produce  of  the  sago,  of  various 
palms,  and  some  species  of  Arum.  In  the 
high  lands  of  South  America  there  is  a  distri- 

bution similar  to  that  of  the  degrees  of  latitude. 
Maize,  indeed,  grows  to  the  height  of  7200 
feet  above  the  level  of  the  sea,  but  only  pre- 
dommates  between  3000  and  6000  of  elevation. 
Below  3000  feet  it  is  associated  with  the  pi- 

sang, and  the  above-mentioned  vegetables; 
while,  from  6000  to  9260  feet,  the  European 
grains  abound  :  wheat  in  the  lower  regions,  and 
rye  and  barley  in  the  higher  ;  along  with  which 
Chenopodiurn  Quinoa,  as  a  nutritious  plant, 
must  also  be  enumerated.  Potatoes  alone  are 
cultivated  from  9260  to  12,300  feet.  To  the 
south  of  the  tropic  of  Capricorn,  wherever 
agriculture  is  practised,  considerable  resem- 

blance with  the  northern  temperate  zone  may 
be  observed.  In  the  southern  parts  of  Brazil, 
in  Buenos  Ayres,  in  Chile,  at  the  Cape  of  Good 
Hope,  and  in  the  temperate  zone  of  New  Hol- 

land, wheat  predominates  ;  barley,  however, 
and  rye,  make  their  appearance  m  the  south- 

ernmost parts  of  these  countries,  and  in  Van 
Dienien's  Land.  In  New  Zealand  the  culture 
of  wheat  is  said  to  have  been  tried  with  suc- 

cess ;  but  the  inhabitants  avail  themselves  of 
the  Acrostichum  furcatum  as  the  main  article 
of  sustenance.  Hence  it  appears,  that,  in 
res}>ect  of  the  predominating  kinds  of  grain, 
the  earth  may  be  divided  mto  five  grand  divi- 

sions, or  kmgdoms.  The  kingdom  of  rice,  of 
maize,  of  wheat,  of  rye,  and  lastly  of  barley 
and  oats.  The  first  three  are  the  most  exten- 

sive ;  the  maize  has  the  greatest  range  of 
temperature  ;  but  rice  may  be  said  to  support 
the  greatest  number  of  the  human  race." It  is  a  very  remarkable  circumstance,  that 
the  native  country  of  wheat,  oats,  barley, 
ana  rye,  should  be  entirely  unknown ;  for 
although  oats  and  barley  were  found  by 
Col.  Chesney  apparently  wild  on  the  banks  of 
the  Euphi'ates,  it  is  doubtful  w^hether  they  were not  the  remains  of  cultivation.  This  has  led 
to  an  opinion,  on  the  part  of  some  persons, 
that  all  our  cereal  plants  are  artificial  produc- 

tions, obtained  accidentally,  but  retaining  their 
habits,  which  have  become  fixed  in  the  course 
of  ages.  This  curious  subject  has  been  dis- 

cussed in  the  Gardeners^  Chronicle  for  1844, 
p.  555,  779,  &c.,  whither  the  reader  is  refen'ed 

LXXVII.-Setaria  jrlauca.  ^'^^'t^^^^"  information. 
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The  uses  of  this  most  important  tribe  of  plants,  for  fodder,  food,  and  clothing, 
require  little  illustration.  The  abundance  of  wholesome  fsecula  contained  in  their  seeds 
renders  them  peculiarly  well  adapted  for  the  sustenance  of  man  ;  and  if  the  Cereal 
Grasses  only,  such  as  Wheat,  Barley,  Rye,  Oats,  Maize,  Rice,  and  Guinea  Corn,  are 
the  lands  commonly  employed,  it  is  because  of  the  large  size  of  their  grain  com- 
pai'ed  with  that  of  other  Grasses  ;  for  none  are  unwholesome  in  their  natural  state, 
■with  the  exception  of  Lolium  temulentum,  a  common  weed  in  many  parts  of  England, 
the  effects  of  which  are  undoubtedly  deleterious,  although  perhaps  exaggerated;  of  Bro- 
mus  purgans  and  catharticus,  said  to  be  emetic  and  purgative  ;  of  Bromus  mollis,  reported 
to  be  unwholesome,  and  of  Festuca  quadridentata,  which  is  said  to  be  poisonous  in  Quito, 
where  it  is  called  Pigonil.  To  these  must  be  added  Molinia  varia,  injurious  to  cattle, 
according  to  Endlicher  ;  and  a  variety  of  Paspalum  scrobiculatum,  called  Hureek  in 
India,  {Graham's  Bombay  Plants,  p.  234),  which  is  perhaps  the  Ghohona  Grass,  a  reputed 
Indian  poisonous  species,  said  to  render  the  milk  of  cows  that  graze  upon  it  narcotic  and 
drastic.  (Madras  Journal,  1837,  p.  107).  It  is  however  uncertain  how  far  the  injuri- 

ous action  of  some  of  these  may  be  owing  to  mechanical  causes,  which,  in  the  case  of 
the  species  of  Calamagrostis  and  Stipa  seem  to  be  the  cause  of  mischief  in  conse- 

quence of  their  roughness  and  bristles.  In  their  qualities  the  poisonous  species  seem  to 
approach  the  properties  of  putrid  Wheat,  which  is  known  to  be  dangerous. 

Among  corn  plants  less  generally  known  may  be  mentioned  Eleusine  coracana,  called 
Natchnee,  on  the  Coromandel  coast,  and  Nagla  Ragee,  or  Mand,  elsewhere  in  India ;  Pha- 
laris  canariensis,  which  jdelds  the  canary  seed  ;  Zizania  aquatica  or  Canada  Rice  ;  Pas- 

palum scrobiculatum,  the  Menya  or  Kodro  of  India,  a  cheap  grain,  regarded  as  unwhole- 
some ;  Setaria  germanica,  yielding  German  millet ;  Panicum  frumentaceum,  called 

Shamoola,  in  the  Deccan  ;  Setaria  italica,  cultivated  in  India  under  the  name  of  Kala 
kangnee  or  Kora  kang  ;  Panicum  miliaceum,  a  grain  called  Warree  in  India  ;  and 
P.  pilosum,  called  Bhadlee.  Penicillaria  spicata  or  Bajree  ;  Andropogon  Soi'ghum  or 
Durra,  Doora,  Jowaree  or  Jondla;  and  Andropogon  saccharatus  or  Shaloo,  are  also  grown 
in  India  for  their  grain.  A  kind  of  fine-grained  corn,  called,  on  the  west  of  Africa,  Fundi 
or  Fundungi,  is  produced  by  Paspalum  exile  ;  and  finally,  both  the  TefF  and  Tocusso, 
Abyssinian  corn  plants,  are  species  of  this  order  ;  the  former  Poa  abyssinica,  the  latter 
Eleusine  Tocusso,  (Linncea,  1839).  Even  Stipa  pennata  is  said  to  produce  a  flour  much 
like  that  of  Rice. 

The  value  of  Grasses  as  fodder  for  cattle  is  hardly  second  to  that  of  their  corn  for 
human  food.  The  best  fodder  Grasses  of  Europe  are  usually  dwarf  species,  or  at  least 
such  as  do  not  rise  more  than  3  or  4  feet  above  the  ground,  and  of  these  the  larger 
kinds  are  apt  to  become  hard  and  wiry  ;  the  most  esteemed  are  Lolium  perenne,  Phleum 
and  Festuca  pratensis,  Cynosurus  cristatus,  and  various  species  of  Poa  and  dwarf 
Festuca,  to  which  should  be  added  Anthoxanthum  odoratum  for  its  fragrance.  But  the 
fodder  Grasses  of  Brazil  are  of  a  far  more  gigantic  stature,  and  perfectly  tender  and 
delicate.  We  learn  from  Nees  von  Esenbeck,  that  the  Caapim  de  Angola  of  Brazil, 
Panicum  spectabile,  grows  6  or  7  feet  high  :  while  other  equally  gigantic  species  con- 

stitute the  field  crops  on  the  banks  of  the  Amazons.  In  New  Holland  the  favourite  ia 
the  Anthistiria  australis  or  Kangaroo  Grass  ;  in  India  the  A.  ciliata  is  also  in  request. 
But  the  most  common  Indian  fodder  Grass  appears  to  be  Doorba,  Doorwa,  or  Hurrya- 
lee,  Cynodon  Dactylon.  Gama  Grass,  Tripsacum  dactyloides,  has  a  great  reputation 
as  fodder  in  Mexico  ;  and  attention  has  lately  been  du'ected  to  the  Tussac-grass  of  the 
Falklands,  Festuca  flabellata,  a  species  forming  tufts  5  or  6  feet  high,  and  said  to  be 
unrivalled  for  its  excellence  as  food  for  cattle  and  horses.  (See  Gardener's  Chronicle^ 
1843,  p.  131). 

The  fragrance  of  oiu^  sweet  Vernal  Grass  (Anthoxanthum),  is  by  no  means  confined 
to  it.  Other  species  are  Hierochloe  borealis,  Ataxia  Horsfieldii,  and  some  Andropogons  ; 
their  odour  is  said  to  be  owing  to  the  presence  of  benzoic  acid.  The  most  famous 
species  are  Andropogon  Iwarancusa  and  Schoenanthus,  the  latter  the  Lemon  Grass  of 

, English  gardens  ;  A.  Calamus  aromaticus,  which  Dr.  Royle  considers  the  plant  of  that 
name  described  by  Dioscorides,  and  the  "  sweet  cane"  and  "  rich  aromatic  reed  from 
a  far  country"  of  Scripture  ;  and  the  Anatherum  muricatum,  called  Vetiver  by  the 
French,  and  Khus  in  India,  where  its  fragrant  roots  are  employed  in  making  tatties, 
covers  for  palanquins,  &c. 

This  fragi-ance  is  connected  with  aromatic  secretions  which  have  in  part  recom- 
mended Grasses  to  the  notice  of  medical  practitioners.  The  last  mentioned  plant 

(Anatlierum  muricatum),  is  said  to  be  acrid,  aromatic,  stimulating,  and  diaphoretic ; 
another  species,  A.  Nardus,  is  called,  because  of  its  quality.  Ginger  Grass,  or  Koshel. 
The  roasted  leaves  of  Andropogon  Schoenanthus  are  used  in  India,  in  infusion,  as  an 
excellent  stomachic.  An  essential  oil  of  a  pleasant  taste  is  extracted  from  the  leaves 
in  the  Moluccas ;  and  the  Javanese  esteem  the  plant  much  as  a  mild  aromatic  and 
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stimulant.  (Ainslie,  ii.  p.  58.)  The  former  is  one  of  the  Grass  oils  of  Nemaur,  called 
in  India  Ivarancusa,  and  described  in  Brezoster^s  Journal,  ix.p.  333.  Many  others  partake 
of  the  same  qualities.  But  it  is  not  merely  for  their  aroma  that  Grasses  are  used 
medicinally.  A  cooling  drink  is  employed  in  India  from  the  roots  of  Cynodon  Daety- 
lon.  The  hard  stony  fruits  of  Coix  Lachryraa  (Job's-tears),  have  been  supposed  to  be 
strengthening  and  diuretic  ;  and  the  latter  quality  has  been  recognised  in  many  others, 
especially  the  common  Reeds,  Phragmites  arundinacea  and  Calamagrostis  in  Europe, 
Perotis  latifolia  in  the  West  Indies,  and  the  Brazilian  species  of  Gynerium.  A  decoc- 

tion of  Eleusine  indica  is  employed  in  Demerara,  in  the  convulsions  of  infants,  accord- 
ing to  Schomburgk.  Donax  arundinaceus  is  astringent  and  subacrid.  The  creeping 

roots  of  the  Quitch  or  Quick  Grass,  Triticum  repens,  of  Tr.  glaucum  and  junceum  and 
Cynodon  Dactylon  and  lineare,  have  some  reputation  as  a  substitute  for  Sarsapariila. 
A  decoction  of  the  root  of  Gynerium  parviflorum  is  used  in  Brazil  to  strengthen  the  hair. 

Sugar  is  a  general  product  of  Grasses.  Gynerium  saccharoides,  a  Brazilian  Grass, 
derives  its  name  from  that  circumstance.  It  exists  in  great  quantity  in  the  Sugar-cane 
(Sacchai'um  officinarum)  ;  Maize  so  abounds  in  it  that  its  cultivation  has  been  pro- 

posed in  lieu  of  the  Sugar-cane  ;  and  it  is  probable  that  the  value  of  other  species  for 
fodder  depends  upon  the  abundance  of  this  secretion. 

For  economical  purposes  Grasses  are  often  of  much  importance.  The  strong  stems 
of  the  Bamboo  are  employed  instead  of  timber  and  cordage.  The  Arundo  arenaria  and 
Elymus  arenarius  (Marrum  Grasses)  are  invaluable  species  for  keeping  together  the 
blowing  sands  of  the  sea-coast,  by  their  creeping  suckers  and  tough  entangled  roots. 
The  first  is  employed  in  the  Hebrides  for  many  economical  pui'poses,  being  made  into 
ropes  for  various  uses,  mats  for  pack-saddles,  bags,  hats,  &c.  Some  of  the  Reeds  of 
Brazil,  called  Taqviarussa,  are  livmg  fountains :  they  grow  from  30  to  40  feet  high,  with 
a  diameter  of  six  inches,  form  thorny  impenetrable  thickets,  and  are  exceedingly  grate- 

ful to  hunters  ;  for,  on  cutting  off  such  a  Reed  below  a  jomt,  the  stem  of  the  younger 
shoots  is  found  to  be  full  of  a  cool  liquid,  which  quenches  the  most  burnmg  thirst. 
Reeds  and  other  coarse  species  furnish  in  Europe  the  materials  for  thatching.  The 
reeds  (sometimes  16  feet  long),  from  which  the  Indians  of  Esmeralda  form  the  tubes 
whence  they  blow  the  arrows  poisoned  with  the  deadly  Urari  or  Woorali,  are  single 
internodes  of  the  Arundinaria  Schombm-gkii.  {Linn.  Trans,  xviii.  p.  562.)  A  coarse 
but  good  sort  of  soft  jjaper  is  manufactured  in  India  from  the  tissue  of  the  Bamboo,  and 
the  very  young  shoots  of  that  plant  are  eaten  like  Asparagus. 

Besides  these  thmgs  the  inorganic  products  are  remarkable.  That  the  cuticle  contains 
a  large  proportion  of  silex,  is  proved  by  its  hardness,  and  by  masses  of  vitrified  matter 
bemg  found  whenever  a  hay-stack  or  heap  of  corn  is  accidentally  consumed  by  fire. 
In  the  joints  of  some  Grasses  a  perfect  siliceous  deposit  is  found,  particularly  in  a  kind 
of  Jungle  Grass  mentioned  in  a  letter  from  Dr.  Moore  to  Dr.  Kennedy  of  Edinburgh. 
It  is  also  said  that  Wheat-straw  may  be  melted  into  a  colourless  glass  with  the  blow-pipe, 
without  any  addition.  Barley-straw  melts  mto  a  glass  of  a  topaz  yellow  colom\  The  sih- 
ceous  matter  of  the  Bamboo  is  often  secreted  at  the  joints,  where  it  forms  a  singular 
substance  called  tabasheer,  of  which  see  a  very  interesting  account  in  Brewster^s 
Journal,  viii,  p.  268.  It  was  found  by  Turner  that  the  tabasheer  of  India  consisted  of 
silica  containing  a  minute  quantity  of  lime  and  vegetable  matter.  Sulphur  exists,  in 
combination  with  diffei'ent  bases,  in  Wheat,  Barley,  Rye,  Oats,  Maize,  Millet,  and  Rice. 

For  an  account  of  the  disease  called  Ergot,  see  p.  39,  in  the  Fungal  Alliance.  It 
seems  to  be  foimd  in  all  Grasses,  but  most  abundantly  in  Rye  and  Maize.  When 
mixed  with  flour,  in  any  quantity,  it  causes  a  mortification  of  the  limbs,  and  the  most 
horrible  poisoning.  Medical  men  have  however  found  it  to  exercise  a  decidedly  power- 

ful stimulant  effect  upon  the  uterus,  on  which  account  it  is  now  frequently  and  success- 
fully employed  by  European  practitioners  in  cases  of  difficult  parturition.*    The  ergot 

*  Ergot  is  a  disease  which  causes  the  grain  of  Rye  to  lengthen,  harden,  turn  black,  and  form  horns or  spurs  upon  the  ears.  Where  Rye  is  the  food  of  man  or  of  cattle,  most  dreadful  consequences  have 
followed  the  use  of  the  spurred  grains.  Some  curious  observations  have  lately  been  made  upon  it  by 
M.  Bonjean.  He  says  that  the  action  on  animals  is  extremely  similar  to  that  of  morphine,  although  it 
in  fact  contains  no  trace  of  that  substance.  The  first  effect  is  to  produce  a  loss  of  appetite  and  stupe- 

faction ;  when  it  begins  to  act,  dogs  howl  frightfully  until  they  are  completely  under  its  influence,  and 
then  lie  down  and  groan.  In  fowls  the  comb  and  crop  become  black.  It  appears  that  the  Ergot  which 
breaks  with  a  white  fracture  is  quite  as  dangerous  as  that  which  is  violet ;  but  until  it  is  quite  ripe  it 
has  no  dangerous  action  ;  six  or  eight  days  are  sufficient  for  its  maturity,  and  even  its  being  very  old, 
hard,  and  dry  seems  in  no  way  to  impair  its  venomous  qualities.  M.  Bonjean  adds  that  Ergot  contains 
two  principles  entirely  different :  one,  of  an  oily  nature,  is  venomous  ;  the  other,  of  a  watery  character, 
is  harmless,  but  produces  the  extraordinary  medical  effects  for  which  Ergot  is  employed— in  particular 
in  stopping  the  most  frightful  cases  of  hemorrhage.  He  asserts  that  the  watery  part,  which  he  calls 
hemostatic  extract,  may  be  prepared  without  difficulty,  and  that  he  has  administered  as  much  as 
2  drachms  of  it,  which  is  equal  to  9  or  10  drachms  of  the  Ergot,  without  any  dangerous  consequences. 

The  best  Ergot  is  obtained  from  Rye  which  is  grown  on  dry,  airy,  elevated  regions,  and  where  the 
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of  Maize  is,  according  to  Roulin,  very  common  in  Colombia,  and  the  use  of  it  is 
attended  with  a  shedding  of  the  liair,  and  even  the  teeth,  of  both  man  and  beast. 
Mules  fed  on  it  lose  their  hoofs,  and  fowls  lay  eggs  without  shell.  Its  action  upon  the 
uterus  is  as  powerful  as  that  of  Rye  ergot,  or  perhaps  more  so.  The  country  name  of 
the  Maize  thus  affected  is  Mais  peladero.  This  statement  however  requires  con- 
firmation. 

GENERA. 
I.—07-yzeae. 

Leersia,  Sol. 
Axprdki,  Schreb. Homalocenchrus,  Mieg. 

Blepharochloa,  Endl. 
Potaraochloa,  Griff. 
Oryza,  Linn. MallcbrKnia,  Kunth. 
Potamophila,  R.  Br. 
IJydrochloa,  P.  Br. 

llydropyr^im,  Lk. 
Melinum,  Lk. 

Zizania,  L. 
Uygroryza,  Nees. 
Caryochloa,  Trin. 

Arrozia,  Schrad. 
Luziola,  Juss. 
Ehrliarta,  Thunb. 

Trochcra,  Rich. 
Tetranliena,  R.  Br. 
Microlaena,  R.  Br. 
Diplax,  Sol. 
Pharus,  P.  Br. 
Leptaspis,  P.  Br. 

II. — Phalarece. 
Lygeum,  L. 
Zta,  L. 
Coix,  L. 

Lithacjrostis,  Gaertn. 
Chionanclie,  R.  Br. 
Sclerachiie,  R.  Br. 
Polytoca,  R  Br. 
Cornucopiae,  Litin. 
Crypsis,  Ait. 

Antitragus,  Gsertn. 
Heleochloa,  Host. 

Mibora,  Adans. 
Sturmia,  Hopp. 
Chamagrostis,  Borkli. 

Alopecurus,  L. 
Colobachne,  Palis. 
Tozzcttia,  Savi. 

Liirnas,  Trin. 
Beckmannia,  Host. 
Joachimia,  Ten. 
Bruchmannia,  Nutt. 

Phleum,  L. 
Stelephurus,  Adans. 
Chiloch/oa,  Palis 
Achnodonton,  Palis. 
Achnodon,  Lk. 

Fingerhuthia,  Nees. 
Chondrolsena,  Nees. 

Prionachne,  Nees. 
Hilaria,  //.  B.  K. 
Hexarrhena,  Presl. 

Phalaris,  Linn. 
Digraphis,  Trin. 

Baldingera,  Gaertn. 
Typhoides,  Mdnch, 

Holcus,  L. 
Reynauuia,  Kunth. 
Despretzia  Kunth. 

111.— Panicece. 
Reimaria,  FlUgg. 
Pasimlum,  L. 
Axonopus,Yi6m.Q\,Sch. Ceresia,  Pars. 
Garnotia,  Brongn. 

Milium,  L. 
Miliarium,  Mnch. 
Leptocoryphium,  Nees. 

Amphicarpum,  Rafin. Olyia, 
Lithachne.  Palis. 
Raddia,  Bertol. 

Strephium,  Schrad. 
Thrasya,  Kunth. 
Eriocliloa,  Kunth. 

(Edipachne,  Lk. 
Helopus,  Trin. 

Urochioa,  Palis. 
Axonopus,  Palis. 
Coridoehloa,  Nees. 

Rhynchelytrum,  Nees. 
Panicum,  Linn, 

Digitaria,  Scop. 
Dactylon,  Vill. 
Syniherisma,  Schrad. 
Ht/menach7ie,  Palis. 
Streptostachys ,  Palis. 
Monachne,  Palis. 
Aidaxanthus,  Ell. 
Aulaxia,  Nutt. 
Thalasium,  Spr. 
Trichachne,  Nees. 
Otachyrium,  Nees. 

Ichnanthus,  Palis. 
Bluffia,  Nees. 
Tsachne,  R.  Br. 

Meneritaria,  Herm. 
Stenotaphrum,  Trin. 

Rottboella,  Sw. 
Acratherum,  Lk. 
Berghausia,  Endl. 

Miquelia,  Nees. 
Melinis,  Palis. 

Suardia,  Schrank. 
Tristegis,  Nees. 

Thysanolaena,  Nees. 
Chaetium,  Nees. 
Oplismenus,  Palis. 

Orthopogon,  R.  Br. 
Hippagrostis,  Rumph. Echinocloa,  Palis. 

Berchtoldia,  Pt-esl. Chamserhaphis,  R  Br. 
Pennisetum,  Rich. 
Setaria,  Palis. 
Gymnothrix,  Palis. 

Cataterophora,  Steudel. 
Beckera,  Pres. 

Penicillaria,  Sw. 
Cenchrus,  Linn. 

Panicastrella,  Michel. 
Trachyozus,  Reichenb. 

Trachys,  Pers. 
Trachystachys,  Dietr. 

Anthephora.fifc/we6. 
Colladoa,  Pers. 

Lappago,  Schrcb. Tragus,  Hall. 
Lopholepis,  Decaisn. Holboellia,  Wall. 
Latipes,  Kunth. Echinolffina,  Besv. 
Navicularia,  Bertol. 
Thouarea,  Pers. 
Microthouarca,Thouai3. 
Spiiiifex,  Linn. 
Neurachne,  R.  Br. 

IV.  —Stipece. 
Oryzopsis,  Rich. 

Dilepyrum,  Raf. 
Greenia,  Nutt. 
Piptatherum,  Palis, Urachne,  Trin. 
Lasiagrostis,  Lk, 
Dichelachne,  Endl, 
Orthoi-aphium,  Nees. Macrochloa,  Kunth, 
Stipa,  Linn. 

Nasella,  Trin. 
Piptochcetium,  Presl. 
Aristella,  Trin. 
Jarava,  Ruiz  et  Pav. Eriocoma,  Nutt, 

Streptachne,  R,  Br. 
Aristida,  Linn. 

Chcetaria,  Palis. 
Curtopogon,  Palis. 
Pseudachne,  Endl. 
Streptachne,  Kunth, 
Arthratherum,  Palis. 

Stipagrostis,  Nees. 
V.  — Agrostece. 

Muhlenbergia,  Schreb, 
Podoscemum,  Kunth. 
Trichochloa,  Trin. 
Dilepyrum,  Michx. 
Brachyelytrum,  Palis. 

Clomena,  Palis. 
Lycurus,  H.  B.  K. Coleanthus,  Seid. 
Schmidtia,  Tratt. 
Willibalda,  Sternb. 

Phippsia,  R.  Br. Colpodium,  Trin. Cinna,  L. 
Epicanipes,  Presl, 
Echinopogon,  Palis. 
Sporobolus,  R.  Br. Heleochloa,  Palis. 

Agrosticida,  Raddi. Calotheca,  Steud. 
•Vgrostis,  Linn. Trichodium,  Auct. 

Vilfa,  Auct. AnemagrosHs, 
Apera,  Palis. Gastridium,  Palis. 

Nowodworskya,  Presl. 

Raspailia,  Presl. 
Chcetotropis,  Kunth. 

Polypogon,  Desf. Chaeturus,  Lk. 
^gopogon,  Willd. Pereilema,  Presl. 

VI. — Arundinece. 
Sericura,  Hassk, 
Calamagrostis,  Adans. 
Deyeuxia,  Clar, 
Lachnagrostis,  Trin. 
Pentapogon,  R.  Br. 
Ammophila,  Host, 
Psamma,  Palis. 
Amagris,  Rafin, Arundo,  Linn. 
Donax,  Palis. Scolochloa.  Koch. 
Trichoon,  Roth, 

Ampelodesmos,  Lk. 
Graphephorum,  Besv. 
Phragmites,  Trin. 

Czernya,  Presl. 
Amphidonax,  Nees. 
Gynerium,  //,  B,  K. 

VII  .—Pappophorece. 
Aniphipogon,  7t!.  Br. 
Diplopogon,  R.  Br. 

Dipogonia,  Palis, Trirhaphis,  R.  Br. 
Pappophorum,  Schreb. Enneapogon,  Desv. 
Polyrhaphis,  Trin. 
Euraphis,  Trin. Corethrum,  Vahl. 
Cottaea,  Kunth. Echinaria,  Dcsf. 

Panicastrella,  Monch. 
Cathestecurn,  Presl. 

Yin.— Chlorcce. 
Microchloa,  R,  Br. 
Schoenefeldia,  Kunth. 
Cynodon,  Rich. Digitaria,  Juss. 

Fibigia,  Kolr. 
Capriola,  Adans. Cabrera,  Lagasc. 

Dactyloctenium,  Willd. Eustachys,  Desv. Schultesia,  Spr. 
Chloris,  Sw. 
Apogon,  Endl. Euchloris,  Kunth. 
Actinochloris,  Panz. 
Geopogon,  Endl. Tetrapogon,  Desf. 

Leptochloa,  Palis. Leptostachys,  Meyer. 
Oxydenia,  Nutt. 
Diplachne,  Palis. 

Eleusine,  Gcertn. 
Ilarpochloa,  Kunth. Ctenium,  Fanz. 

soil  is  sandy  or  chalky  in  character.  When  its  form  is  somewhat  long,  and  it  is  of  a  very  dark  colour, 
or  if  it  has  been  gathered  in  plains  or  damp  valleys,  it  is  of  inferior  quality.  On  chemical  analvsis' 
according  to  the  experiments  of  Vau-quelin,  Wiggers,  and  others,  it  yields  nearly  half  its  weight  in  oil' resin,  wax,  fatty  matter  and  gum,  all  hydrogenous  principles,  and  a  little  albumen,  and  nitrogenous 
extract.  If  the  season  has  been  a  wet  one,  or  if  the  Ergot  has  been  gathered  in  moist  places,  these 
principles  lose  their  relative  proportions  ;  and  the  spurred  Rye,  approaching  nearer  in  quality  to  good 
grain,  contains  but  few  oleo-resinous  principles.  It  is  worthy  of  remark,  that  this  parasitic  grain  ig 
only  met  with  on  the  finest  plants  of  Rye  in  shady  places,  or  towards  the  ends  of  fields  recently  cleared of  wood,  and  where  the  carbonic  principles  and  a  rich  soil  abound. — Chemical  Gazette. 
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Campuloa,  Desv. 
Campulosus,  Palis. 
Monocera,  Elliot. 
Monothera,  Raf. 

Melanocenchris,  JSccs. 
Chondrosium,  Desv. 

Actinochloa,  Willd. 
Bouteloa,  Lagasc. 

Opizia,  Presl. 
Spartina,  Schreb. Limnetis,  Rich. 

Trachynotia,  Michx. Ponceletia,  Thouars. 
Eutnana,  Trin. 
Atheropogon.  Muhlcnh. 
Aristidium,  Endl. 
Heterostega,  Besv. 

?  Enteropogon,  Nees. 
Triplathera,  Endl. Triathera,  Besv. 
Gymnopogon,  Palis. 
Polyodon.  H.  B.  K. Pentarhaphis,  H.  B.  K. 
Polyschistis,  Presl. Triaena,  H.  B.  K. 
Triplasis,  Palis. Pleuraphis,  Torrey. 
Bromidium,  Nees. 

IX. — Avenece. 
Hierochloe,  G)wl. 
Bisarrhenvm,  Lab. 
Bimeria,  Raf. 

Anthoxanthum,  L. 
Ataxia,  R.  Br. 
Podopogon,  Ehrenb. 
Corynephorus,  Palis. 

WeiivjdrtmHa,  Bernh. 
Descharapsia,  Palis. 

Campella,  Lk. 
Dupontia,  R.  Br. Alra,  L. 

?  PerihalUa,  Trin. 
?  Poidium,  Nees. 

Airopsis,  Besv. 
Trisetaria,  Forsk. 
Lagurus,  L. 
Trisetum,  Kunth. 
Colobanthus,  Trin. 
Rostraria,  Trin. 

Kaleria,  Lk. 
Tricheeta,  Palis. 
Acrospelion,  Bess. 

Ventenata,  Kol. 
Avena,  Linn. 

9  Leptopyrum,  Rafin. 
Gaudmia,  Palis. 
Arthrostachya,  Lk. 

Arrhenatherum,  Palis. 
Tristachya,  Nees. 
Monopogon,  Presl. 

Anisopogon,  R.  Br. 
Trichopterya,  Nees. 
Eriachne,  R.  Br. 

Achneria,  Palis. 
Brandtia,  Kunth. 
Danthonia,  BC. 

Siegiingia,  Bemh. 
Triodia,  Palis. 
Tripogon,  Rom.  et  Sch, 
Triathera,  Roth. 
Pentameris,  Palis. 

Chastobromus,  Nees. 
Uralopis,  Nutt. 

Biplocea,  Wafin.  , 
Windsoria,  Nutt. 
Tricuspis,  Palis. 
Tridens,  Rom.  et  Sch. 

Triodia,  R.  Br. 
PommereuUa,  Lin.fil. 

X.—Festucece. *Bromida?. 
Sesleria,  Ard. Oreochloa,  Lk. Psilathera,  Lk. 
Poa,  L. 
^luropus,  Trin. 
Brizopyrum.  Lk. Bistichis,  Raf. 

Eragrostis,  F'^lis. Megastachya,  Palis. Dissanthelium,  Trin. 
Tetrachne,  Nees. 
Phalaridium,  Nees. 
Centotheca,  Besv. 
Glyceria,  R.  Br. 

Bevauxia,  Palis. 
Hydrochloa,  Lk. 
Exydra,  Endl. 

Lophochlcena,  Nees. 
Pleuropogon,  R.  Br. Eatonia,  Raf. 

Reboulea,  Kunth. 
fChondrachyrum,  Nees 

Catabrosa,  Palis. 
Ccelachne,  R.  Br. Briza,  L. 

9  Neuroloma,  Raf. 
Chascolytrum,  Besv. 
Calotheca,  Kunth. 
Anthochloa,  Nees. Melica,  L. 

Bulbilis,  Rafin. Molinia.  Monch. 
Airochloa,  Lk. 
Koeleria,  Lk. 

Collinaria,  Ehrh. 
.^gialitis,  Trin. 
JEgialina,  Schult. 
Lophochloa,  Rchb. Schismus,  Palis. 
Hemisacris ,  Steud. 

Wangenheimia,  Monch. 
Dactylis,  L. 
Lasiochloa,  Kunth. 
Urochlsena,  Nees. 
Cynosurus,  L. 
Chrysurus,  Palis. Lamarckia,  Monch. 

Pterium,  Desv. 
Ectrosia,  R.  Br. 
Lophatherum,  Brongn. 
Elytrophorus,  Palis. Echinalysium,  Trin. 
Plagioelytrura,  Nees. Festuca,  Linn. 

Sclerochloa,  Palis. 
Sphenopus,  Trin. Catapodium,  Lk. 
Br  achy  podium,  Palis. 
Vulpia,  Gmel. 
Mygalurus,  Lk. Schedonorus,  Palis. 

Amphibromus,  Nees. 
Bromus,  Linn. 

Ceratochloa,  Palis. Libertia,  Lej. 
Michelaria,  Dumort. 

Orthoclada,  Palis, 
Uniola,  Linn. 
Chasmanthium,  Lk. 
Trisiola,  Raf. 

Diarrhena,  Palis. 
Biarina,  Raf. 
Raemeria,  Zea. 
Corycarpus,  Zea. 

**  Bambusidae. 

Arundinaria,  Rich. 

Mieqia,  Pers. 
ludoljia,  Willd. 'Iriglossum,  Fisch. 
Macronax,  Rafin. Arthrostylidium,  Ruppr. 

Phyllostachys,  Sieb. 
Streptogyna,  Palis. 
Chusquea,  Kunth. 

Rctibergia,  Raddi. 
Platonia,  Kunth. 
Bendragrostis,  Nees. Merostachys,  Spreng. 

Guadua,  Kunth. 
Nastus,  Juss. 
Stemmataspermum,V&\ . Schizostachyum,  Nees. 

Bambusa,  Schreb. 
Aru'idarbor,  Bauh. 
Be'idrocalamus,  Nees. 

Beesha,  Rheed. 3Iclocanna,  Rop. 
Streptochaeta,  Nees. 

Lepideilema,  Trin. 
Xl.—Hordece. 

Lolium,  Linn. 
Crcepalia,  Schrank. Triticum,  Linn. 
Spelta,  Endl. 
Agropyrum,  Palis. Trachynia,  Lk. 

Secale,  Linn. 
Elymus,  Linn. Psammochloa,  Endl. 

Cuviera,  Keel. 
?  Sitanion,  Raf. 

Gymnostichum,  Schreb. 
Asprclla,  Humb. 
Hystrix,  Monch. Hordeum,  Linn. 
Zeocriton,  Palis. 
Critesium,  Rafin. 

J5gilops,  L. 
Polyantherix,  Nees. Pai-iana,  Aubl. 

Xll.—Rottboellece. 
Nardus,  vinn. 
Psilurus.  Trin. 

Asprella,  Host. Monerma,  Palis. 
Lepturus,  R.  Br. 
Myurus,  Endl. Micrurus,  Endl. 
Monerma,  Palis. 
Syurus,  Endl, Pholiurus,  Trin. 

Oropetium,  Trin. 
Ophiurus,  Gcertn. Hemarthria,  R.  Br. 

Lodicularia,  Palis. 
Vossia,  Wall,  et  Gri^. 
Mnesithea,  Kunth. 
Thyridostachyum,  Nees. 

Rottboella,  R.  Br.  ' Hemipus,  Endl. 
Stcgosia,  Lour. 
9  Cymbachne,  Retz. Ccelorhachis,  Brongn. 

Ratzeburgia,  Kunth. 
Aikinia,  Wall. 

Xerochloa,  R.  Br. 
Tripsacum,  Lin7i. Manisuris,  Linn. 

Peltophorus,  Desv. 

XIII.  Andropogonece. 
Perotis,  Ait. 

Xystidium,  Trin. Leptothrium,  Kunth. 
Zoysia,  Willd. 

Epiphytis,  Trin. Matrella,  Pers. 
Osterdamia,  Neck. 

Dimeria,  R.  Br. 
Haplachne,  Presl. Arthraxon,  Palis. 
Pleuroplitis,  Trin. 
Luccea,  Kunth. 

Eriochrysis,  Palis. f'lazerium,  Willd. 
Saccharum,  Linn. 

Phragmites,  Adans. 
Saccharophorum,  Neck. 
Tricholcena,  Schrad. 
Eriopogon,  Endl. Imperata,  Cyrill. 

Pogonatherum,  Palis. 
Homeoplitis,  Trin. Erianthus,  Rich. 
Ripidium,  Trin. 9  Microstegium,  Nees. 

Eulalia,  Kunth. 
Leptatherura,  Nees. 
Anocopis,  Nees. Elionurus,  Kunth. 
Anthistiria,  Linn. 

Themeda,  Forsk. Perobachne,  Presl. 
Androscepia,  Brongn. 

Diectomis,  Kunth. 
Apluda,  Linn. Biectomis,  Palis. 
Batratherura,  Nees. 
Ilologamium,  Nees, 
Lepeocercis,  Trin. Anatherum,  Palis. 

Cymbopogon,  Spr. 
Hypogynium,  Nees. Agenium,  Nees. 

Trachypogon,  Nees. 
Schizachyrium,  Nees 
Pithecurus,  Willd. 
Sorghum,  Pers. 
Blumenbachia,  Kol. 

Andropogon,  Linn. Po'linia,  Spr. 
Chrysopogon,  Trin. 
9  Rhaphis,  Loureir. 
Centrophorum,  Trin. 

Heteropogon,  Pei-s. Ischasmum,  Linn. 
Sehima,  Forsk. Meoschium.  Palis. 
Colladoa,  Cav. 
Spodiopogon,  Trin. Arundinella,  Raddi. 
Goldbachia,  Trin. 
Riedelia,  Trin. 
Thysanachne,  Presl. 

Pogonopsis,  Presl. Thelepogon,  Roth. Arthropogon,  Nees. 
Zeugites,  P.  Br. Alloteropsis,  Presl. 
Blj'ttia,  Fries. 

Doubtful  Genera. 
Pterium,  Besv. 
Rytachne,  Besv. Xenochloa,  Lichtenst, Caryochloa,  Spr. 
Heterelytron,  Jungh, Aristaria,  Jungh. 

Numbers.  Gen.  29 i.  Sp.  3800 

Bryacea:  ? Position. — Restiaceae.— Graminace^e. — Cyperacese. Pabnacece. 
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Mohl  has  endeavoured  to  show  that  Brown's  view  of  the  theoretical  nature  of  the 
palese  is  untenable  {Bot.  Zeitung,  1845,  Jan.  17;  and  Ann.  Nat.  Hist.  XV.  174).  He 
supposes  the  inferior  palea  not  to  form  one-third,  a  little  displaced,  of  a  trimerous 
verticil,  but  to  be  a  bract  from  whose  axil  the  floral  axis  takes  its  rise.  What  he 
regards  as  proof  of  the  correctness  of  this  view  is  found  in  the  viviparous  state  of 
Poa  alpina,  thus  described  : — **  In  the  viviparous  spikes  of  the  Poa  alpina,  I  have 
found  the  two  calycine  valves  always  perfectly  normal,  and  only  the  palese  deformed  ; 
the  deviation  from  the  normal  structure  is  generally  less  in  the  most  inferior  flower 
than  in  the  succeeding  one,  so  that  frequently  the  lowest  is  still  perfectly  normal,  or 
approaches  more  to  the  normal  stmcture  than  the  flower  situated  higher  up.  The 
axis  of  the  spicula  exhibits  the  least  variations.  It  is,  as  far  as  it  bears  abnormal 
flowers,  more  or  less  thickened,  full  of  sap,  presents  an  unlimited  growth  superiorly, 
and  frequently  small  rootlets  shoot  out  from  its  inferior  internodes ;  in  short,  it  has 
assumed  the  characters  of  an  axis  of  vegetation,  and  perfectly  resembles  with  its  leaves 
a  small  culm  of  grass  ;  while  its  inferior  portion,  which  bears  the  calycine  valves,  and 
forms  the  petiole  of  the  spicula,  is  of  the  same  small  diameter  as  in  the  normal 
spicula,  and,  like  the  fruit-bearing  spicula,  dries  up  after  the  flowering  season,  which 
admits  of  the  falling  off  and  independent  vegetation  of  the  upper  deformed  portion. 

"  In  the  monstrous  flowers  the  inferior  palea  presents  an  increase  in  size,  and  a  more 
or  less  perfect  metamorphosis  into  the  form  of  a  vegetative  leaf.  Generally,  and 
especially  upwards  from  the  second  flower,  this  metamorphosis  into  a  leaf  provided 
with  sheath,  ligula,  and  lamina,  is  perfect ;  while  even  when  the  lowermost  flower  is 
partially  abnormal,  its  inferior  palea  frequently  forms  an  intermediate  stage  between 
the  normal  form  and  that  of  a  vegetative  leaf.  The  latter  cases  are  naturally  best 
suited  for  allowing  us  to  obtain  an  insight  into  the  manner  in  which  the  metamor- 

phosis of  the  palea  into  the  vegetative  leaf  takes  place.  It  is  seen  by  the  comparison 
of  several  such  intermediate  stages  that  the  normal  palea  does  not  solely  correspond, 
as  we  might  at  first  be  inclined  to  admit,  to  the  sheath  of  the  vegetative  leaf,  and  that 
the  metamorphosis  of  the  palea  into  a  leaf  does  not  consist  in  a  budding  forth  of  the 
lamina  from  the  apex  of  the  palea,  but  that  a  separation  of  the  various  parts  of  the 
palea,  which  are  intimately  fused  together,  takes  place,  and  a  dismemberment  of 
them  one  from  the  other  results.  The  normal  palea  possesses  five  nerves,  of  which 
the  central  one  extends  to  the  apex  of  the  palea,  while  the  lateral  nerves  are  lost 
within  the  transparent  scarious  membrane.  On  its  metamorphosis  into  a  leaf  the 
palea  becomes  elongated,  its  inferior  portion  surrounds  the  superiorly-situated  portion 
of  the  spicula  in  the  form  of  a  vagina,  while  its  upper  portion  bends  more  or  less  out- 

wards, and  becomes  changed  into  the  lamina  of  the  leaf.  In  those  palese  in  which 
this  metamorphosis  is  merely  indicated,  the  palea  still  retains  nearly  its  proper  form 
and  the  reddish  colour  which  is  difiused  over  the  normal  palea,  and  it  is  only  its  apex 
which  has  become  thicker,  of  a  greenish  colour,  uncinate  and  recurved  superiorly  :  a 
separation  into  vagina,  ligula,  and  lamina  is  not  yet  indicated.  When  the  metamor- 

phosis has  advanced  further,  the  whole  palea  is  lengthened  considerably,  its  upper 
portion  has  become  thicker,  green,  and  leaf-like,  while  the  lower  portion  has  retained 
its  more  delicate  texture,  transparency,  and  likewise  frequently  the  reddish  colour- 

ing ;  the  nerves,  which  are  still  present  to  the  number  of  five,  have  acquired  a  more 
parallel  position  in  consequence  of  the  elongation  of  the  leaf,  and  become  confluent 
towards  the  uncinately-curved  apex  of  the  latter.  The  margin  is  scarious,  as  in  the 
normal  palese.  The  separation  into  the  various  parts  of  the  vegetative  leaf  now  begins, 
and  is  terminated  by  the  development  of  the  ligula  and  the  transverse  separation 
between  the  upper  green  and  the  lower  brighter-coloured  parts  of  the  palea." The  singular  monstrosity  of  Hordeum  cceleste,  called  by  Eoyle  H.  segiceras,  and  in 
this  country  Nepal  Barley,  seems  to  offer  some  corroboration  of  Mohl's  theory.  Prof. 
Henslow  has  shown  ( Hooker^s  Journal  of  Botany,  I,  33 ),  that  the  inferior  palea  occa- 

sionally forms  an  inverted  flower-bud  upon  its  midrib,  a  circumstance  more  likely  to 
take  place  on  an  axis  of  inflorescence  than  on  a  leaf ;  this  flower-bud  may  sometimes 
be  found  even  more  perfect  than  is  shown  in  any  of  Henslow's  figures.  In  a  draw- 

ing made  by  myself  many  years  since,  I  find  the  structure  of  the  adventitious  flower- 
bud  represented  so  complete  as  even  to  present  well  defined  hypogynous  scales. 

It  is  not  improbable  that  the  midrib  of  all  inferior  palese  may  be  an  organ  distinct 
in  nature  from  the  palea  itself,  however  much  it  may  be  adherent,  as  seems  to  be 
indicated  by  the  strong  tendency  of  the  awn  to  separate  from  the  palea  itself, 
as  an  independent  organ,  the  minimum  of  which  we  find  in  Bromus,  and  the 
maximum  in  such  plants  as  Gymuothrix  or  Colobachne,  It  may  even  be,  as  Raspail 
and  Henslow  have  suggested,  that  to  all  the  ribs  of  the  inferior  palese  are  attached 
floriferous  axes  1  If  so,  Bi-own's  theory  will  not  be  affected ;  we  shall  only  have to  add  to  it  what  concerns  the  supposed  floriferous  axes. 

L 
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The  value  of  some  of  the  generic  distinctions  upon  which  botanists  have  hitherto 
relied  is  seriously  disturbed  by  the  curious  discovery  made  by  M.  Esprit  Fabre 
that  ̂ gilops  is  merely  the  wild  form  of  Triticum,  that  is  to  say,  of  cultivated 
Wheat. 

The  supposed  poisonous  qualities  of  certain  Grasses  has  become  more  doubtful 
than  ever.  It  is  certain  that  Bromus  catharticus  is  a  nonentity,  Feuill^e's  figure, on  which  this  species  has  been  founded,  being  made  up  of  Br.  secalinus  and  some 
purgative  Iridaceous  rhizome  ( Medic,  and  CEconom.  Bot.  p.  27 ).  And  the  noxious 
qualities  of  Darnel  or  Lolium  temulentum  seem  to  rest  upon  no  certain  proof. 
That  formidable  list  of  mischief,  belonging  to  its  seeds,  of  which  Haller  says  so 
much,  resembles  what  might  be  expected  of  some  ergotised  Grass.  At  all  events 
the  properties  of  Darnel  should  be  made  the  subject  of  renewed  inquiry. 

ADDITIONAL  GENERA. 
Padia,  Zollinger.  \  n^,„ 

Lasiolytrum,  Stead,  near  Phalaris. 
Knappia,  Sm.  =  Mibora. 
Reana,  Brign.     )  ^ Beckera,  Fresen.  j 
Psammaphila,  Fries,  near  Ammophila. 
Douacium,  Fries,  near  Amndo. 

Dineba,  Pal.  =  Eutriana. 
Antinoria,  Pari,  near  Aira. 
Harpachne,  Hochst.  near  Koleria. 
Nardurus,  Boiss. 
Anisantha,  C.  Koch. 

Rcegneria,  C.  Koch. Serrafalcus,  Pari,  next  Bromus. Aulonemia,  Goudot.  )  „      -d  „i  „ 

Acroelytrum,  Steud.  |  ̂̂^^  Bambusa. 
Castellia,  Tin. 
Lepidopyronia,  A.  Rich. Eremopyrum,  Zede6.      I  near  Tritioum 

Pycnopyi-um,  C.  Koch.  Inticum. 
Heteranthelium,  Hochst. Critho,  E.  Meyer.     \  v^^r^„„ 

Crithopsis,  Jauhert.  T^^^  ̂ ^T^^^- 
Didactylon,  Zoll.  near  Oropetium. 
Monachyson,  Pari.  I Alectoridia,  A.  Rich.      „„    .  j 

Psilopogon,  Hochst.     \  ^^^^  Andropogon. 
Myriachseta,  Zoll.  J 
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Order  XXX.  CYPERACE^.  Sedges. 

Cyperoideae,  Juss.  Gen.  26.  (1789).— Cyperaceae,  R.  Brown  Prodr.  212.  (1810)  ;  Leslihmdois,  Essai ; 
Nees  von  Esenbeck  in  Linncea,  9.  273  ;  Endl.  Get-,  xliii.  ;  Meisner,  p.  110  ;  Kunth.  Enum.  vol.  2  ,• Nees  ah  Esenb.  in  Fl.  Bras.  fuse.  4. 

Diagnosis. —  Glumal  Endogens  with  whole  leaf-sheaths^  a  one-celled  ovary ̂   and  an  embryo 
enclosed  within  tlie  base  of  the  albumen. 

Grass-like  herbs,  growing  in  tufts  and  never  acquiring  a  shrubby  condition.  The 
stems  are  never  hollow,  and  seldom  have  any  partitions  at  their  nodes  ;  they  are  fre- 

quently angular,  and  are  sometimes  enlarged  at  the  base  into  corms  or  tubers.  The 
leaves  are  narrow  or  taper,  and,  when 
they  wrap  round  the  stem  in  the  form  of 
a  sheath,  never  have  that  sheath  slit. 
Flowers  ̂   or  ̂   $  ,  consisting  of  imbri- 

cated solitary  bracts,  of  which  the  lower- 
most are  often  empty,  very  rarely  enclos- 

ing other  opposite  bracts  at  right  angles 
with  the  first,  and  called  glumes.  Calyx 
none.  Stamens  hypogynous,  definite,  1, 
2,  3,  4,  5,  6,  7,  10,  12  ;  anthers  fixed  by 
theu'  base,  entire,  2-celled.  Ovary  1- 
seeded,  often  surrounded  by  bristles  called 
hypogynous  setse  ;  ovule  erect,  anatro- 
pal ;  style  single,  trifid,  or  bifid  ;  stigmas 
undivided,  occasionally  bifid.  Nut  crus- 
taceous  or  bony.  Albumen  fleshy  or 
mealy,  of  the  same  figure  as  the  seed  ; 
embryo  lenticular,  undivided,  enclosed 
within  the  base  of  the  albumen  ;  plumule 
inconspicuous. 

Sedges  so  nearly  resemble  Grasses  in 
appearance,  that  the  one  may  be  readily 
mistaken  for  the  other  by  incurious  per- 

sons ;  they  are,  however,  essentially  dis- 
tinguished by  many  important  points  of 

structure.  In  the  first  place,  their  stems 
are  usually  angular,  not  round  and  fis- 
tular  ;  there  is 
no  diaphragm 
at  the  articula- 

tions ;  their 
flowers  are  des- 

titute of  any 
other  covering 

than  that  aff'ord- ed  them  by  a  single  bract,  in  the  axil  of  which  they  grow, 
with  the  exception  of  Carex,  Uncinia,  and  Diplacrum,  in  which 
2  opposite  glumes  are  added  ;  and,  finally,  the  seed  has  its  em- 

bryo lying  in  the  base  of  the  albumen,  within  which  its  cotyle- 
donar  extremity  is  enclosed,  and  not  on  the  outside,  as  in 
Grasses  ;  a  very  important  fact,  which  it  is  the  more  necessary 
to  pomt  out,  since  Brown  describes  it  {Prodr.  212)  as  lenticular 
and  placed  on  the  outside  of  the  albumen.  The  additional 
glumes  above  adverted  to  form  what  Linnsean  botanists  call 
the  nectary  or  aril  !  Brown  mentions  a  case  where  these 
glumes,  which  he  calls  a  capsular  perianth,  included  stamens 
instead  of  a  pistil.    According  to  Turpin,  rudiments  of  the 

Fig.  LXXVIII. 

Fig.  LXXIX. 

Fig.  LXXVIII.— -Scirpus  lacustris.    1.  A  flower  surrounded  with  hypogynous  bristles  ;  2.  a  seed;  ."3, a  section  of  it,  showing  the  lenticular  embryo. 
Fig.  LXXIX.— Utricle  or  additional  glumes  of  Carex  l  ivularis. 
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latter  sometimes  appear  in  different  species  of  Mariscus.  Sedges  approach  certain 
Restiads  in  the  peculiar  state  of  the  flowers  and  in  general  habit.  They  are,  however, 
clearly  distinguished  from  that  order  by  their  seeds  being  erect  not  pendulous,  and  by 
their  more  complicated  ovary,  which  is  always  formed  by  2  or  3  carpellary  leaves, 
although  enclosing  only  one  ovule,  while  Restiads  have  but  one  carpellary  leaf  to  each 
ovule.  The  sheaths  of  the  leaves  of  Restiads  are  slit,  like  those  of  Grasses.  Sedges 
stand  then  in  the  same  relation  to  Restiads  as  Buckwheats  to  Chenopods.  The 
species  are  extremely  difficult  to  determine,  and  the  distinctive  chai'acters  of  the  genera 
were  unsatisfactory,  until  Professor  Nees  v.  Esenbeck  rearranged  the  Order  in  the 
place  above  quoted. 

Found  in  marshes,  ditches,  and  running  streams,  in  meadows  and  on  heaths,  in  groves 
and  forests,  on  the  blowing  sands  of  the  sea  shore,  on  the  tops  of  mountains,  from  the 
arctic  to  the  antarctic  circle,  wherever  Phsenogamous  vegetation  can  exist.  Humboldt 
remarks,  that  in  Lapland  Sedges  are  equal  to  Grasses  ;  but  that  thence,  from  the  tempe- 

rate zone  to  the  equator,  in  the  northern  hemisphere,  the  proportion  of  Sedges  to 
Grasses  very  much  diminishes.  As  we  approach  the  Line,  the  character  of  the  order 
also  changes  :  Carex,  Scirpus,  Schoenus,  and  their  alUes,  cease  to  form  the  principal 
mass,  the  room  of  which  is  usurped  by  multitudes  of  species  of  Cyperus,  by  Kyllinga,  Ma- 

riscus, and  the  like,  genera  comparatively  unknown  in  northern  regions,  or  at  least  not 
forming  any  marked  feature  in  the  vegetation.  A  few  species  are  common  to  very 
different  parts  of  the  world,  as  Scirpus  triqueter,  Eleocharis  capitata,  and  Fuirena 
umbellata,  to  New  Holland  and  South  America,  and  several  Scu'pi  to  Europe  and  the 
southern  hemisphere. 

While  Grasses  are  celebrated  for  then'  nutritive  qualities,  and  for  the  abundance  of 
fsecula  and  sugar  they  contain.  Sedges  are  little  less  remarkable  for  the  frequent  absence 
of  those  principles  :  hence  they  are  scarcely  sought  for  by  cattle.  The  roots  of  Carex 
arenaria,  disticha,  and  hirta,  have  diaphoretic  and  demulcent  properties,  on  which 
account  they  are  called  German  Sarsaparilla.  Those  of  Cyperuses  are  succulent,  and 
filled  with  a  nutritive  and  agreeable  mucilage.  In  Cyperus  longus  (the  Kvircipoi  of  Hip- 

pocrates) a  bitter  principle  is  superadded,  which  gives  its  roots  a  tonic  and  stomachic 
quality.  The  tubers  of  Cyperus  hexastachyus  or  rotundus  are  said  by  General  Hard- 
wicke  to  be  administered  successfully  ua  cases  of  cholera  by  Hindoo  practitioners,  who 
call  the  plant  Mootha.  Those  of  C.  pertenuis,  or  Nagur-Mootha,  are,  when  dried  and 
pulverised,  used  by  Indian  ladies  for  scouring  and  perfuming  their  hair.  The  root  of 
Cyperus  odoratus  has  a  warai  aromatic  taste,  and  is  given  in  India,  in  infusion,  as  a 
stomachic.  The  root  of  Scu'pus  lacustris  is  astringent  and  diuretic,  and  was  once  offici- 

nal. Remirea  maritima,  a  common  plant  in  tropical  America,  is  said  to  be  powerfully 
diaphoretic  and  diuretic  ;  and  the  same  qualities  are  ascribed  to  Kylhnga  odorata  and  Hy- 
poporum  nutans.  The  leaves  of  Cotton-grasses,  Eriophorum,  were  once  used  in  diarrhoea, 
and  the  spongy  pith  of  the  stem  to  destroy  tape-worms.  Cyperus  Iria  has  a  reputation  in 
India  as  a  useful  medicine  in  suppression  of  the  menses,  and  in  colic.  The  root  of 
Kyllinga  triceps  is  employed  in  the  East  Indies  in  diabetes,  and  as  a  stomachic,  for 
which  its  acridity  combined  with  some  aroma  has  recommended  it.  The  root  of  Scle- 
ria  lithosperma  is  supposed  upon  the  Malabar  coast  to  have  antinephritic  virtues.  The 
tubers  or  corms  of  Cyperus  esculentus,  (the  fiahivoOaWr]  of  Theophrastus),  called  by  the 
French  Souchet  comestible  or  Amande  de  terre,  are  used  as  food  in  the  south  of  Europe, 
and  are  employed  in  the  preparation  of  orgeat  ;  Dr.  Royle  adds,  that  when  roasted 
they  have  been  proposed  as  a  substitute  for  coffee  and  cocoa.  The  Chinese  cultivate 
several  species  for  food,  especially  the  Pi-tsi  or  Scirpus  tuberosus,  which  Nees  v.  Esen- 

beck regards  as  a  bulbous  form  of  Limnochloa  plantaginea.  And  Dr.  Royle  informs  us 
(Illustr.  p.  413),  that  the  Cyperus  bulbosus.  of  Vald  (C.  jemenicus  L.),  called  Sheelandie- 
aresee  in  Madras,  and  Puri-drempa  by  the  Telingas,  has  tubers  which  when  roasted  or 
boiled  taste  like  potatoes,  and  would  be  valuable  for  food  if  they  were  not  so  small. 
Scirpus  dubius  of  Roxburgh,  (the  AUikee  of  the  Telingas)  is  given  on  the  same  autho- 

rity as  having  tubers,  which  the  natives  say  are  as  good  as  yams. 
The  PapjTus  of  the  banks  of  the  Nile,  Papyinis  anti quorum,  of  which  boats,  paper,  and 

ropes  are  made,  is  a  plant  of  this  family  ;  it  is  said  to  be  called  Babeer  in  Syria,  and  is 
described  by  the  Arabians  (Avic.  c.  543),  by  the  name  Fafeer  and  Burdee  :  the  former 
evidently  of  the  same  origin  as  the  Greek  and  Syrian  names.  A  species  of  the  genus 
Papyrus  (P.  corymbosus,  N.  ab  E.,  P.  Pangorei  Arnott)  is  hardly  of  less  use  in  India, 
being  extensively  employed  for  making  the  mats  so  much  used  there  for  covering  the 
floors  of  rooms,  and  which  are  also  so  much  esteemed  in  Europe.  Dr.  Ainslie  says  that 
a  species,  called  Rora  and  Toonghi,  which  he  refers  to  C.  textilis  of  Thunberg,  is 
emplo}-ed  in  the  peninsula  for  the  same  purpose.  Some  of  the  species  of  Scirpus, 
especially  S.  lacustris,  are  sometimes  substituted  for  rushes  in  making  baskets  and 
chair  bottoms,  &c. ;  Cyperus  textilis  is  employed  in  making  ropes,  and  as  the  Papyrus 
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of  Egypt  was  by  the  ancients.  The  species  of  Eriophorum,  called  Cotton-grass  in 
England,  from  having  their  fruit  clothed  at  the  base  with  a  silky  or  cotton-like  snb- 
stauce,  of  which  paper  and  wicks  of  candles  have  been  made,  and  pillows  stuffed,  has 
a  species  (E.  comosum,  Wall.,  cannabinum,  nob.),  Bhabhur  of  the  natives,  of  whicli  the 
leaves,  previous  to  the  plant  flowering,  are  m  the  Himalayas  extensively  employed  for 
rope-making.  Cyperus  inundatus  probably,  with  other  species,  helps  much  to  bind 
and  protect  the  banks  of  the  Ganges  from  the  rapidity  of  the  stream  and  the  force  of 
the  tides ;  as  in  Holland  Carex  arenaria  is  carefully  planted  on  the  dikes,  where  its  far- 
extending  roots,  by  mutually  interlacing  with  each  other,  fix  the  sand  and  give  strength 
to  the  embankment."  {Eoyle,  Illustr.  p.  415.)  Cyperus  Hydra,  called  Nut-grass  in  the 
West  Indies,  is  said  to  be  a  pest  there,  overrunning  the  Sugar-cane  plantations,  and 
rendermg  them  barren. 

GENERA. 
I.  — Caricese. 

Carex,  Mich. 
Vignea,  Palis. 
Schclhainmeria, Monch. 
Scuria,  Rafin. 
Triodia,  Ratin. 
Trasus,  Gray. 

Uncinia,  Pers. 
Hoppia,  Nees. 
Schoenoxyphium,  Nees. 

II.  — Elyneae. 
Trilepis,  Nees. 

Dilepis,  Endl. 
Fintelmannia,  Kunth. 

Elyna,  Schrad. 
Frbhlichia,  Wulff. 

Kobresia,  Willd. 
III.  — Sclereae. 

Diplacrum,  R.  Br. 
Ptychocarya,  R.Br. 
Scleria,  Berg. 

Cylindropus,  Nees. 
Pteroscleria,  Nees. 
Schizolepis,  Schr. 
Ophryoscleria,  Nees. 
Macrolomia,  Nees. 
Osmoscleria,  Nees. 
Mastigoscleria,  Nees. 
Acrocarpus,  Nees. 
Cephalocarpus,  Nees. 

.  Cryptanguina,  Schr. 
Lagenocarpus,  Nees. 
Chondrolomia,  Nees 
Trachyloma,  Nees. 
Hymenolytrum,  Schr. 
Becquerela,  Brongn. 
Calyptrocarya,  Nees. 
Hypoporum,  Nees. 
Anogyna,  Nees. 
Aulacorhynchus,  Nees. 

IV.— Rhynchosporese. 
*  Rhynchosporidce. 

Morisia,  Nees. 
Mitrospora,  Nees. 
llaplostylis,  Nees. 
Pterotheca,  Presl. 
Calyptrostylis,  Nees. 
Ephippiorhynchium,  Nees 

CephaloscJicenus,  Nees. 
Diplochaete,  Nees. 
Ceratoschoenus,  Nees. 
Rhynchospora,  Vahl, 
ChjEtospora,  R.  Br. 

Carpha,  Banks  &  Sol. 
Streblidia,  Lk. 
Asterochcete,  Nees. 

Cyathocoma,  Nees. 
Eucyathocoma,  Fenzl. 
Ideleria,  Kunth. 

Trianoptiles,  Fenzl. 
Ecklonia,  Steud. 

Neraochloa,  Nees. 
Nomochloa,  Palis. 
Pleurostachys,  Brongn. 

Macheerina,  Vahl. 
Buekia,  Nees. 
Lepidosperma,  Labill. 

Lepidotosperma,  Rom. 
et  Sch. 

Sclerochcetium,  Nees. 
Oreobolus,  R.  Br. 

**  Schanidce. 
Spermodon,  Palis. Triodon,  Rich. 
Psilocarya,  Torr. 
Astroschcenus,  Nees. 
Ptilochaeta,  Nees. 
Dichromena,  Rich. 
Zosterospermum,  Palis. 

Echinoschcenus,  Nees. 
Haloschoeniis ,  Nees, 

Elynanthus,  Palis. 
Vincenlia,  Gaud. 

Chapelliera,  Nees. 
Baumea,  Gaudich. 

Schoenus,  Linn. 
Torulinium,  Desv. 
?  Schcenopsis,  Lestib. 
Gussoma,  Presl. 

Gymnoschoenus,  Nees. 
Isochcenus,  Nees. 
Reniirea,  Aubl. 

Miegia,  Schreb. 
v.— Cladeee. 

Cladium,  P.Br. 
Lamprocarya,  R.  Br. 

Morelotia,  Gaud. 
Melachne,  Schrad. 
Didymonema,  Presl. 

Epiandria,  Presl. 
Gahnia,  Forst. 
Caustis,  R.  Br. 
Evandra,  R.  Br. 

VI.  — Chrysitricheee. 
Chrysithrix,  Linn.Jil. 
Pandanophyllum,  Hassk. 
Lepironia,  Rich. Chondrachne,  R.  Br. 
Chorizandra,  R.  Br. 

VII.  — Hypolytrese. 
Ilemicarpha,  Nees. 
Lipocarpha,  Nees. 

Hypaelyptum,  R.  Br. 
Hypelytrum,  Lk. Platylepis,  Kunth. 

Hypolytrum,  Rich. Beesa,  Palis. 
Albikia,  Pi-esl. Diplasia,  Rich. 
VIII.  —  Fuirenese. 
*  Melanocranidce. 

Melanocranis,  Vahl. 
Hypolepis,  Palis. Sickmannia,  Nees. 

Anosporum,  Nees. 
**  Uemichlcenidce. 

Hemichlsena,  Schrad. 
Acrolepis,  Schrad. 
Hypophialium,  Nees. Pleurachne,  Schrad. ***  Ficinidce. 

Fuirena,  Rottb. 
Vagitiaria,  L.  C.  Rich. Vauthiera,  A.  Rich. 

Ficinia,  Schrad. 
Schanidium,  Nees. 

Oxycaryum,  Nees. 
Blepharolepis,  Nees. 
Oncostylis,  Mart. 
Fimbristylis,  Vahl. 

Trichelostylis,  Lestib. 
Dichelostylis,  Palis. 
Echinolytrum,  Desv. 

IX.  — Scirpeae. 
Isolepis,  R.  Br, 

Holoschanus,  Lk. 
Eleogitcn,  Lk. 

Trichelostylis,  Lestib. 
Dichostylis,  Palis. 

Nemum,  Palis. Helothrix,  Nees. 
Scirpus,  L. 
Pterolepis,  Schrad. Malacochtetey  Nees 
Hymenochcete,  Palis. 
Elytrospermum,  C.  A. 

Meyor. 
Blysmus,  Panz. Baeothryon,  Nees. 
Eleocharis,  R.  Br. 

Eleogenus,  Nees. 
Chce'tocyperus,  Nees. Scirpidium,  Nees. Androtrichum,  Brongn. 

Androcoma,  Nees. 
Eriophorum,  L. 

Linagrostis,  Lam. 
Trichophorum,  Pers. 

X.  — Cypereae. 
Dulichium,  Rich. 
Pleuranthus,  Rich 

Comofitemum,  Nees. 
Diclidium,  Schr. 
Cyperus,  Linn. Torreya,  Rafin. 
Papyrus,  Willd. 
Kyllingia,  Linn. Mariscus,  Vahl, 

Adulpa,  Bosc. Courtoisia,  Nees. 
Opetiola,  Gaertn. 
Tryocephalon,  Forst. Abilgaardia,  Vahl. 
Iria,  Rich. 

Leptoschoenus,  Nccs. 
Uncertain  Genera. 

Mapania,  Aubl. 
Diaphora,  Lour. 
Haplostemum,  Rafin, 
Diplarrhinus,  Ratin. Distichraus,  Rafin. 
Tetraria,  Palis. 
Catagyna,  Palis. Tricostularia,iV<;e*. 

Numbers.— Gen.  11 2.    Sp.  2000. 
Acoracece. 

Position. — Grammaceae. — Cyperace^. — Restiacero. 
TyphacecB. 

ADDITIONAL 
Hydroschoeniis,  Zolliwjer,  near  Kyllinga. 
Ascolepis,  Nees,  =  Isolepis. 
Eriospora,  Hochst.  near  Rhyuchosporum. 
Galilea,  Pari,  near  Cyijerus. 

GENERA. 
Mesomelsena,  Nees,  near  Carpha. 
Psilocarya,  A.  Gray,  near  Rhynchospora. 
Diploscy  phus,  Liebm.  near  Scleria. 
Tricost  ularia,  Nees,  near  Machserina. 
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Ordek  XXXI.   DESVAUXIACEiE  — Bristleworts. 

Desvauxiese,  Nixus  Plantarum,  p.  23.  (1833),  a  §  o/Restiaces  ;  Bartl.  Ord.  Nat.  p.  36  ;  Marlins  Con- 
spectus, No.  38.— Centrolepideae,  Desvaux  in  Ann.  des  Sc.  13.  36.  (1828^ ;  Endl.  Gen.  xliv. ;  Meis- ner.  Gen.  p.  409 ;  Kunth.  Enum.  3.  487. 

Diagnosis. — Glumal  Endogens,  with  several  ovaries  {sometimes  consolidated),  a  pendulous 
ovule,  \-2-stamem,  1-celled  anthers,  and  terminal  embryo. 

Little  tufted  herbs,  resembling  small  Scirpi.  Leaves  setaceous,  sheathing  at  the  base. 
Scapes  filiform,  undivided,  naked.    Flowers  enclosed  in  a  terminal  spathe.  Glumes  one, 

in  front,  or  two  somewhat  op- 
posite each  other.  Palese  0,  or 

one  or  two  tender  scales  parallel 
with  the  glumes.  Stamen  1 ,  very 
rarely  2  ;  anther  simple.  Ova- 

ries from  1  to  18  attached  to  a 
common  axis,  distinct  or 
partially  united,  1-celled,  with 
a  single  stigma  to  each  ;  ovides 
solitary,  orthotropal.  Fruit  as 
many  1 -seeded  utricles,  opening 
longitudinally  ;  seed  pendulous  ; 
embryo  lenticular,  placed  within 
the  extremity  most  remote  from the  hilum. 

The  main  distinction  of  this 
Order  consists  in  the  ovaries, 
which  are  variable  in  number, 
and  usually  distinct  from  each 
other  round  a  common  axis,  in 
the  manner  of  a  Ranunculus. 
Occasionally  they  are  partially 
united  ;  in  all  cases  they  change 
to  little  one-seeded  utricles. 
The  stamen,  which  is  usually 
sohtary,  has  a  second  added  in 
the  genus  Gaimardia,  which 
does  not  seem  to  be  otherwise 
different.  Aphelia  has  only  one 
cai'pel,  and  this  is  regarded  by 
EndUcher  as  a  near  approach 
to  Sedges ;  but  it  is  really 
very  different,  for  the  single 
ovary  of  that  order  is  evidently 
made  up  of  from  2  to  3  carpels 
enclosing  a  suigle  ovule  ;  while 
in  Aphelia,  as  in  all  the  Order 
of  Bristleworts,  the  ovary  con- 

sists of  but  a  single  carpel. 
All  inhabit  the  South  Sea 

Islands ;  and  nearly  all  New 
-Holland. 

They  are  of  no  known  use. 

Fig.  LXXX. 

Aphelia,  R.  Br. 
Alepyrum,  R.  Br 

GENERA. 
Centrolepis,  Lahill. Desvaujcia,  K.  Br. Gaimardia,  Gaudich. 

Numbers.  Gen.  4.  Sp.  15.  (Kunth.) 

Position.  Restiaceae. — Desvauxiace^e. — Eriocaulaceae. 

Fig.  LXXX. — Centrolepis  fascicularis  1.  A  head  of  flowers;  2.  a  sinde  flower  separated:  3.  an 
ovary  n-ith  the  style  cut  ofi —Endlichc- 



Glumales.] RESTIACE^. 

121 

ORDER  XXXIl.  RESTIACEiE.— Restiads. 
Restiacese,  R.  Brown,  Prodr.  243.  fl810)  ;  Kttnth  in  Humb.  N.  G.  et  Sp.  1.  251.  (18J6) ;  Agardh  Aph. 

m).  1 182.3)  a  §  of  .Junceae;  Necs  v.  Eser.beck,  in  Linncea,  5.  627.  (1830>  ei  7.  614.  (1832)  ;  Endl. 
Gen.  xlv. ;  Meisncr,  Gen.  p.  408;  Kunth  Enum.  3.  381. — Elegiese,  Beauv.  i-neod.  loc.  '182!:*). 

Diagnosis. — Glvmial  Endogens,  with  al-^-celled  ovary,  a  pendulous  ovule,  2-3  stamens, 
l-celled  anthers,  and  terminal  embryo. 

Herbaceous  plants  or  under-shrubs.  Leaves  simple,  narrow,  or  none.  Culms  naked, 
or  more  usually  protected  by  sheaths,  which  are  slit,  and  have  equitant  margins.  Flowers 
generally  aggregate,  in  spikes  or  heads,  separated  by  bracts,  and  most  frequently  uni- 

sexual. Glumes  2-6,  seldom  wanting.  Stamens  2  to  3,  attached  to  4  or  6  glumes  and 
opposite  the  innermost ;  anthers  usually  unilocular  and  peltate.  Ovary  I-  or  more- 

celled,  cells  monospermous  ;  styles  or  stigmata  never 
fewer  than  2,  although  the  ovary  be  l-celled  ;  and 
otherwise  equal  in  number  to  the  cells  of  the  ovary  ; 
ovules  pendulous.  Fruit  capsular,  or  nucamentaceous. 
Seeds  inverted  ;  albumen  of  the  same  figure  as  the 
seed  ;  embryo  lenticular,  on  the  outside  of  the  albu- 

men, at  that  end  of  the  seed  which  is  most  remote 
from  the  hilum. 

According  to  Brown,  the  principal  character  dis 
tinguishing  this  order  from  Rushes  and  Sedges 
consists  in  its  pendulous  seed  and  lenticular 
embryo  placed  at  the  extremity  of  the  seed 
opposite  to  the  umbilicus.  From  Rushes  it  also 
differs  in  the  order  of  suppression  of  its  stamina, 
which,  when  reduced  to  3,  are  opposite  to  the  inner 
glumes  ;  and  most  of  its  genera  are  distinguishable 
from  both  these  Orders,  as  well  as  from  Commelina- 
cese,  by  their  simple  or  vmilocular  anthers. — (Flin- 

ders, 579.)  But  in  truth  it  is  essentially  distinguished 
from  the  order  of  Rushes  by  its  glumaceous  flowers, 
as  well  as  by  the  characters  already  named.  If  the 
glumes  are  absent,  it  is  then  only  to  be  known  from 
Sedges  by  the  pendulous  ovules,  terminal  embryo, 
and  by  the  sheaths  of  its  leaves  being  slit.  The  tri- 
petaloid  flower  and  polyspermous  fruit  of  Xyris,  a 
genus  formerly  referred  here,  are  characters  indicat- 

ing a  far  superior  degree  of  evolution,  and  sufficient 
to  separate  it  as  the  representative  of  a  peculiar  or- 

der ;  a  measure  which  Brown  anticipated  when  he 
remarked  (Prodr.  244.),  that  the  genus  Xyris,  al- 

tliough  placed  by  him  at  the  end  of  Restiacese,  is  certainly  very  differentf  rom  the  other 
genera,  in  the  inner  segments  of  the  perianth  being  petaloid,  with  the  stamens  proceed- 

ing from  the  top  of  their  ungues,  and  in  its  numerous  seeds.  Pipeworts  are  known 
by  their  having  a  membranous  sheath  between  the  glumes  and  ovary,  and  thus  indicat- 

ing an  approach  to  the  petaloid  Orders,  especially  to  Xyrids. 
All  are  extra-European,  and  chiefly  found  in  the  woods  and  marshes  of  South  America, 

New  Holland,  and  southern  Africa.    They  have  not  been  found  in  America. 
The  tough  wiry  stems  of  some  species  are  manufactured  into  baskets  and  brooms.  Will- 

denowia  teres  is  employed  for  the  latter  purpose,  and  Restio  tectorum  for  thatching. 

Fig.  LXXXI. 

Rhodocoma,  Nees. 
Leptocarpus,  R.  Br. 
Loxocarya,  R.  Br. 
Chaetanthus,  R.  Br. 
Hypolsena,  R.  Br. 

CucuUifera,  Nees. 
Dovea,  Kth. 

GENERA. 
Willdenowia,  Thunb.      \  Lepidanthus,  Nees. Chondropetahim,  Rottb. 

Restio,  Linn. 
Calornphns,  Labill. 

Calopsis,  Palis. Cannomois,  Palis. 
Boeckliia,  Kunth. 

Nematanthus,  Nees.    |  Anarthria,  R.  Br. 
Hypodiscus,  Nees.  I  Lyginia,  R.  Br. 
Leucoplocus,  Nees.         \  Lepyrodia,  R.  Br Mesanthus,  Nees.  \  Thamnochortus,  Berg, 
Anthochortus,  Nees,        Staberoha,  Kunth. 

I  Ceratocaryum,  Nees.       I  Elegia,  Thunb. 
Position.  Cyperacese. — Restiacese. — Eriocaulaeese. 

Numbers.  Gen.  23.  Sp.  171  (Kunth.) 

Desmocladus,  N.  ab  E.  near  Restio.  j  Lepidobolus,  N.  ab  E.  near  Restio. 
Fig.  LXXXI.— Lepyrodia  hermaphrodita.  1.  A  flower ;  2.  the  same  when  the  fruit  is  ripe  ;  3.  the 

ovaries  :  4.  the  fruit  in  a  state  of  dehiscence ;  5.  the  seed,  cut  vertically,  of  Restio  dichotoraus. 
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ORDER  XXXIII.  ERIOCAULACE^.— PiPEwoRTs. 

EriocaulonejE,  L.  C.  Richard  in  H.  B.  K.  Nov.  Gen.  et  Sp.  PI.  1.  251,  (1815) ;  Desvaux  in  Ann.  Sc.  13. 
36.  ;  Martins  in  Act.  Acad.  Cces.  Nat.  cur.  17.  ;  Endl.  Gen.  xlvi.  ;  Meisner.  gen.  p.  407  ;  Eriocau- 
leas,  Kunth.  enum.  3.  493.  ;  Act.  Acad.  Wissench.  Berlin,  Febr.  1841. 

Diagnosis. — Glumal  Endogens,with  a  2-3-ceUed  ovajy,  a  pendulom  ovule,  2-cdled  anthers, 
a  terminal  embryo,  andaZ-loled  cup  within  the  glumes. 

Perennial  mai'sh- plants,  with  linear  cellular'  spongy  leaves  sheathing  at  the  base. 
Flowers  capitate,  bracteate,  very  minute,  $  ̂   .  Glumes  two, 
unilateral,  or  3.  A  membranous  tube,  ̂ \ith  2  or  3  teeth  or 
lobes,  surrounds  the  ovary.  Ovary  superior  3-  or  2-celled  ; 
ovules  solit'U'y,  orthotropal  ;  style  very  short ;  stigmas  as 
numerous  as  the  cells  of  the  ovary.  Dehiscence  of  the  capsule 
loculicidal.  Seeds  sohtary,  pendulous,  coated  with  wings  or 
rows  of  hairs.  Embryo  more  or  less  lenticulai*,  lying  upon  the albumen  at  the  end  of  the  seed  most  remote  from  the  hilum. 

This  order  is  usually  combined  with  Restiaceee  (or  Cord- 
leafs)  from  wliich,  m  a  memoir  in  the  17th  vol.  of  the 
Nova  Acta,  Von  Martins  separates  it  on  the  following 
groimds.  Restiacese  :  Flowers  in  spikes.  Calyx  glumaceous 

V'  Stamens  in  a  single  row,  1-3,  opposite  the 
petals  ;  anthers  generally  1 -celled.  Seeds  with out  rows  of  hairs.  Eriocaulacese  :  Flowers 
in  heads,  \misexual.  Calyx  sepaloideous  A. 
Stamens  3,  6,  2,  4  ;  if  in  two  rows,  ̂ \^th  the 
inner  row  most  developed  ;  anthers  2-celled. 
Seeds  sohtary,  with  rows  of  hairs.  The  most 
important  distinctions  seem  to  consist  in  the 
presence  among  the  Pipeworts  of  a  membra- 

nous tube,  which  may  be  regarded  as  the 
most  distinct  approach,  in  the  Glumal  AUiance, 
to  the  corolla  of  the  petaloid  serif  s,  and  in  the 
anthers  being  2-celled,  not  1-celled  ;  a  further 
indication  of  a  higher  order  of  development. 
Xyrids,  with  a  perfect  corolla,  may  be  re- 

garded as  the  link  which  connects  these  plants 
with  some  of  the  more  perfect  orders  of  En- 
dogens. 

^lany  remarkable  species  are  figured  by 
Bongard  m  Memoirs  of  the  Imperial  Academy 
of  St.  Petersburgh,  6th  series,  ].p.  GO  I.,  &c. 

A  large  number  of  species  is  collected  imder 
this  head  ;  all  of  wliich  are  amphibious  or 
aquatic.  According  to  Endlicher,  two-thirds 

are  found  in  the  tropics  of  America,  and  half  the  remainder  in  the  north  of  New  Holland. 
A  few  occur  in  Nortli  America,  and  one  is  found  in  Great  Britam,  in  the  isle  of  Skye. 

Eriocaulon  setaceum,  boiled  in  oil,  is  said  to  be  a  popular  remedy  for  the  itch  in  the 
East  Indies. 

Fig  LXXXII. 

Lachnocaulon ,  Kth. 
Eriocaulon,  L. 

Dupatya,  Fl.  flum. 
Nasmythia,  lluds. 

GENERA. 
Tonina,  Atibl. 
Hyphydra,  Schreb, Philodice,  Mart. 

Randalia,  Petiv. 
Sphcerochloa,  Palis. Leucocephala,  Roxb. 

Paepalanthus,  Mart. 
Numbers.    Gen.  9.  Sp  200  (Kunth). 

Juncaceoe. 
Position. — Restiacese. — Eriocaulace^. 

XyridacecB. 

Cladocaulou,  Gardn. 
Stephanophyllum,  Guill. 
?  Symphachne,  Palisot. 

Fig.  LXXXII.— Tonina  fluviatiUs.  1-  <^  flower;  2.  centre  of  do. ;  3  ?  an  <J  flo\7ers  ;  4.  section of  ripe  fruit ;  5.  seed  ;  6.  section  of  ̂ o.—Martius. 
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Alliance  VIII.    ARALES. — The  Aral  Alliance. 

Diagnosis. — Unisexual  petaloid  or  naked  flowered  endogens,  with  a  simple  naJced  spadix, 
and  an  embryo  in  the  axis  of  mealy  or  fleshy  albumen. 

It  is  here  that  we  find  the  lowest  structure  known  among  flowering  plants.  Lemna,  in 
the  Lenmad  order,  has  a  lenticular  frond,  in  a  cleft  of  whose  edge  lurk  a  couple  of 
flowers,  one  $  and  the  other  $  ,  enclosed  in  a  membranous  bag.  In  Pistia,  of  the  same 
Lemnad  order,  tlie  leaves  are  separated  from  the  stem,  the  flowers  are  more  separated, 
and  the  $  has  the  beginning  of  a  calyx.  In  Arabrosinia,  also  associated  with  Lemna,  a 
complete  bearded  spathe  is  formed,  and  the  is  of  a  more  complicated  structure.  From 
these  plants  we  pass  into  the  Arads,  with  naked  flowers  growing  in  dense  spikes  or 
spadixes,  and  they  lead,  on  the  one  hand  to  the  palm-like  Screw  Pines,  and  on  the  other 
to  the  sedgy  Typhads,  by  means  of  which,  especially  the  former,  a  communication  is 
effected  with  the  princely  Palms.  By  another  transition,  into  the  Orontiacese  of  herma- 

phrodite hypogynous  Endogens,  a  passage  is  formed  into  Lilyworts  on  the  one  hand 
and  Peppers  on  the  other.  In  fact,  as  I  stated  long  since,  theAral  alliance,  and  more 
especially  the  Araceous  order,  is  the  centre  of  a  large  system  whose  rays  pierce  very 
remote  parts  of  the  vegetable  kingdom.  Through  Lemna  this  alliance  passes  into  the 
Hydral  by  way  of  the  Naiads.  The  Spadiciflorce  of  modern  botanists,  or  Spadicicarpce 
of  Blume  (Rumphia  2.  74)  are  nearly  the  same  plants,  except  that  Meisner  includes 
Palms  among  them,  to  which  there  seems  some  objection. 

Natural  Orders  of  Arals. 

Flowers  2  or  3,  of  which  one  only  is  $  .    Spadix  0.     Ovary  one-celled.  "1  pjg^j^pg^ Ovules  erect.    Embryo  slit  J 
Flowers  00,  on  a  naked  spadix.     Calyx  scaly  or  hairy.     Anthers  with^ 

long  filaments.    Ovule  solitaryj  piendulous.    Seed  adherent  to  the  i  Typhace^e. 
pericarp.  Embryo  slit  .......] 

Flowers  00,  naked,  on  a  solitary  spadix  covered  by  a  single  ̂ ^^cZecZ  1  ̂^^^^^ 
spathe.    Anthers  sessile.    Seed  loose.    Embryo  slit,  axile    .       .  j 

Flowers  00,  naked  or  scaly,  on  a  spadix  covered  by  many  spathes.  Anthers  1  p^j^^^^j^^ stalked.  Seeds  loose.    Embryo  solid,  minute       ....  J 
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ORDER  XXXIV.  PISTIACEiE.— Lemnads,  or  Duckweeds. 

Pistiacb;e,  Rich,  in  Humb.  et  Bonpl.  N.  G.  etSp.  1.  8l.  (1815)  ;  Lindl.  in  Hooker's  Fl.  Scot.  2.  191. (1821) ;  Synops.  251.  (1829) ;  Endl.  Gen.  p.  233;  Meisner.,  p.  363;  Kunth.  enum.  3.  7;  Blume, 
Rumphia  "2.  76.— Lemnaceje,  DC.  and  Buhy,  532.  (1828) ;  Endl.  Gen.  p.  232;  Meisner,  p.  363  ; Kunth.  enum.  3.  2.  Schleiden  in  Linncea,  xiii.  384 ;  Hoffman  in  Tydschr.  v.  nut.  Gesch. 
Leyden  (1838). 

Diagnosis. — Aral  Endogens  with  2  or  ̂ flowers,  of  which  one  only  is      no  spadix,  a 
one-celled  ovai^,  erect  ovules,  and  a  slit  emh'yo. 

Floating  or  land  plants,  with  very  cellular,  lenticular,  or  lobed  fronds  or  leaves,  some 
of  them  wholly  destitute  of  spiral  vessels,  except  perhaps  in  the  pistil.  I'lowers  appear- ing from  the  margin  of  the  fronds,  2  or  3,  naked,  enclosed  in 
a  spathe,  but  without  a  spadix.  $  Stamens  definite,  often  mona- 
delphous  (pollen  globose,  muricated,  with  a  single  aperture  in  Lenma 
Schleiden)  :  $  Ovary  1 -celled,  with  one  or  more  erect  ovules  ;  style 
short ;  stigma  simple  ;  ovules  anatropal,  hemianatropal,  or  atro- 
pal.  Fruit  membranous  or  capsular,  not  opening,  1-  or  more- 
seeded.  Seeds  with  a  fungous  testa,  and  a  thickened  indurated 
foramen  ;  embryo  either  in  the  axis  of  fleshy  albumen,  and  having 
a  lateral  cleft  for  the  emission  of  the  plumule,  or  at  the  apex  of  the 
nucleus,  covered  in  by  a  hardened  endostorae. 

The  common  Duckweed  (Lemna)  may  be  regarded  as  being  the 
most  simple  of  all  Phsenogamous  plants.  Its  stem  and  leaves  are 
fused  into  a  minute  lenticular  frond,  which  pullulates  by  openings 
in  its  sides  ;  its  roots  are  simple  fibres,  tipped  by  a  calyptra,  which 
Schleiden  regards  as  a  peculiar  organ,  and  its  flowers  are  two  in 
number,  one  male  and  the  other  female,  lying  concealed  in  a  slit  of 
the  frond  ;  they  have  neither  calyx  nor  corolla,  but  are  enclosed  in 
a  delicate  membranous  bag.  Lemna  is  indeed  but  one  remove 
from  a  Crystalwort  (Riccia,  p.  57)  ;  species  of  which  have  even 
been  mistaken  for  Lemnas  by  some  authors,  according  to  Schleiden. 

All  the  true  Lemnas  are  almost  entirely  destitute  of  spiral 
vessels,  which  the  same  author  found  abundantly  in  the  old 
L.  polyrhiza,  now  called  Spirodela.  A  Lemna  indeed  may  be 
said  to  consist  of  a  small  plate  of  cellular  tissue,  and  a  couple  or 
three  flowers.  There  is  however  in  the  fresh  water  of  tropical 
countries  a  very  common  floating  plant,  called  Pistia,  which  may  be 
regarded  as  a  Lemna  with  the  leaves  and  stem  separated,  and  the 
flowers  more  highly  developed  ;  there  being  a  distinct  spathe  for  the 
inflorescence,  and  a  kind  of  cup-like  calyx  to  the  male  flower.  And 
then  again  the  Mediterranean  gives  birth  to  Ambrosinia,  a  little 
land  plant,  with  leaves  of  an  ordinary  kind,  and  a  small  spathe  in- 

closing a  couple  of  flowers,  of  which  the  uppermost  has  many  mona- 
delphous  stamens,  perfectly  destitute  of  a  calyx,  and  an  ovary  which 
is  like  that  of  Pistia.  If  we  disregard  the  simplicity  of  this  structure, 
and  consider  the  organisation  as  if  it  belonged  to  plants  of  a  more 
highly  developed  character,  it  will  be  found  that  these  are  really 
nothing  but  Arads,  the  spadix  of  which  is  reduced  to  two  or  three 
flowers  of  different  sexes.  But  while  the  accuracy  of  this  view  of 
the  nature  of  the  Duckweed  order  is  generally  acknowledged,  it  must 
be  borne  in  mind  that  this  very  reduction  of  parts  is  inconsistent 
with  the  notion  of  Arads,  properly  so  called  ;  and  hence  the  necessity  of  constituting 
a  particular  order.  I  find  from  an  examination  of  seeds  of  Pistia,  most  kindly  procured 
from  India  for  me  by  Dr.  Wallich,  that  the  embryo  is  a  minute  body  lying  within  the 
apex  of  the  albumen  ;  in  Lemna  it  occupies  the  axis  ;  in  both  there  is  a  fungous  testa, 
with  a  remarkable  induration  of  the  foramen  of  the  secundine.  The  embryo  of  Pistia  is 
very  minute,  and,  as  far  as  I  can  see,  solid  ;  but  Horkel  says  it  is  sUt,  and  in  Lemna  there 
is  certainly  a  cleft  on  one  side  for  the  emission  of  the  plumule,  just  as  m  Arads.  Most 

LXXXIII. 

Fig.  LXXXIII.— Pistia  Stratiotes.  1 .  A  spathe  with  its  2  flowers  ;  2.  a  section  of  a  seed-vessel;  3.  a seed ;  4.  the  same  cut  perpendicularly. 
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modern  systematists  regard  Pistiaceie  and  Lemnacese  as  distinct  sub-orders  of  A  rads, 
from  which  I  separate  them  on  account  of  their  want  of  spadix,  Ambrosinia  connecting 
them  with  the  curious  genus  Cryptocoryne.  By  some  oversight,  both  Adrien  de  Jussieu 
and  EndUcher  regard  Lemnaceae  as  exalbuminous. 

Lenma  inhabits  the  ditches  of  the  cooler  parts  of  the  world  ;  Pistia  the  tropics  ; 
Ambrosinia  the  basin  of  the  Mediterranean. 

Pistia  Stratiotes  grows  in  water-tanks  in  Jamaica,  where,  according  to  Browne,  it  is 
acrid,  and  in  hot  dry  weather  impregnates  the  water  with  its  particles  to  such  a  degree 
as  to  give  rise  to  the  bloody  flux.  A  decoction  of  the  same  plant  is  considered  by  the 
Hindoostanees  as  cooling  and  demulcent,  and  they  prescribe  it  in  eases  of  dysuria. 
The  leaves  are  also  made  into  a  poultice  for  haemorrhoids.  See  also  Martins  Mat.  Med. 
Bras.  97. 

GENERA. 
Lemna,  |  Telmatophace, -Sc/i tod.   I  Pistia,  Z.  i  Ambrosinia,  Z,. Wolffia,,  Hork.  Spirodela,  ScA tod.  Zala,  hour.  Ucria,  la-rg. 

Horkelia,  Rchb.         I  1  ' 
Numbers.  Gen.  6.  Sp.  20. 

RicciacecB. 
Position. — Pistiace^. — Araceae. 

Naiadacceg. 

The  leaves  of  Pistia  have  no  stomates,  but  are  furnished  instead  with  jointed  lax 
bail's. — Griffith,  Not.  III.  124,  211 ;  which  consult  for  numerous  details  and  speculations 
as  to  the  import  of  organs. 

ADDITIONAL  GENERA. 
Grantia,  Griff,  near  Lemna. 
Apiospermum,  Klotzsch.  \  ̂    .  p.  ,  • 

Umnonesis,  Klotzsch.     j  ̂  ext  i-istia. 
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An 

Order  XXXV.   TYPHACE^.— Typhads  or  Bulrushes. 
Typhse,  Juss.  Gen.  25.  (1789).— Aroideae,  §  3.  R.  Brown  Prodr.  338.  (1810).— Typhineae,  Agardh  Aph. 

139.  (1823).  Kunth.  enum.  3.  88.  (1841).— Typhaceae,  DC.  and  Duby,  482.  (1828)  ;  Richard  in  Arch, 
de  Bot.  vol.  1.  p.  193  ;  Endlich.  gen.  Ixxiii.  ;  Meisn.  p.  360. — Typhoideae  and  Sparganioideae,  Link. Handb.  1. 132. 133.  (1829),  as  sections  o/Cyperacese.  Schnitzlein  dissert.  1845. 

Diagnosis. — Aral  Erodogens,  with  numerous  flowers  on  a  naked  spadix,  a  scaly  or  hairy 
calyx,  long  filaments,  a  solitary  pendulous  ovule,  a  seed  adherent  to  its  peoicarp, 
and  slit  embryo. 

Herbaceous  plants,  growing  in  marshes  or  ditches.  Stems  without  nodes.  Leaves  rigid^ 
ensiform,  with  pai'allel  veins.  Flowers  $  ? ,  very  closely  arranged  upon  a  spatheless 

spadix.  Sepals  =  mere  scales,  3  in  number  or  more  ;  some- 
times a  mere  bundle  of  hairs.  Petals  wanting.  ̂   :  Stamens 

3  or  6;  anthers  wedge-shaped,  attached  by  their  base  to  long 
filaments,  which  are  sometimes  monadelphous.  ^  :  Ovary 
single,  superior,  1 -celled  ;  ovule  solitary,  pendulous,  anatro- 
pal  ;  style  short  ;  stigmas  simple,  linear.  Fruit  dry,  not 
opening,  1-celled,  1 -seeded,  made  angular  by  mutual  pressure. 
Seed  pendulous,  with  a  membranous  skin  adhering  to  the  peri- 

carp. Embryo  in  the  centre  of  mealy  albumen,  straight,  taper, 
with  a  cleft  in  one  side,  in  which  the  plumule  hes ;  radicle 
next  the  hUum. 

Jussieu,  following  Adanson,  distinguishes  these  from  Arads, 
with  which  Brown  re-unites  them,  retainmg  them,  however,  in 

a  separate  section.    They  are  generally  regarded  as  a  dis- 
tinct tribe  by  most  writers,  and  seem  sufficiently  character- 

ised by  their  calyx  being  3-sepaled  and  half-glumaceous,  or  a 
mere  bundle  of  long  hairs,  by  their  lax  filaments,  wedged  an- 

thers, solitary  pendulous  ovules,  and  peculiar  habit.  Agardh 
refers  Bulrushes  to  glumaceous  Monocotyledons,  on  accoimt  of 
the  analogy  between  the  calyx  of  Typha  and  the  hypogynous 
hairs  of  Eriophorum,  a  genus  of  Sedges  ;  and  a  similar 
view  of  their  affinity  has  been  taken  by  Link  ;  and  in  fact 
they  do  appear  to  constitute  a  direct  transition  from  the 
glumaceous  to  petaloid  Endogens,  for  although  their  floral 
envelopes  are  mere  scales,  yet  they  are  arranged  in  regular 

whorls.    In  habit  they  are  hardly  distin- 
guishable from  Sedges.    In  another  point 

of  view  they  may  be  looked  upon  as 
diminutive  species  of  Screw-pines  (Pan- 
danacese),  and  Kunth  so  considered  them 
formerly  :  but  their  simple  fruit,  solitary 
ovules,  and  the  sUt  in  the  side  of  their 
embryo,  ofier  sufficient  marks  of  distinc- 
tion. 

Found  commonly  in  the  ditches  and 
marshes  of  the  northern  parts  of  the  world, 
but  uncommon  in  tropical  countries  :  one 
species  occurs  in  St.  Dommgo,  and  another 
in  New  Holland.  Two  are  described  from 
equinoctial  America. 

Fig.  LXXXIV.  They  are  of  little  Known  use.  The 
powdered  flowers  have  been  used  as  an  application  to  ulcers.  The  pollen  of  Typha  is 
inflammable,  like  that  of  Lycopodium,  and  is  used  as  a  substitute  for  it.  De  Candolle 
remarks  that  it  is  probable  the  facility  of  collecting  tliis  pollen  which  is  the  real  cause 
of  its  use,  and  that  any  other  kind  would  do  as  well.  The  rhizomes  of  Typha  abound 
in  starch,  are  somewhat  astringent  and  diuretic,  and  are  employed  in  the  east  of  Asia 
in  dysentery,  gonorrhcca,  and  the  measles ;  they  are  also  used  as  food.  The  pollen, 
mixed  with  water,  forms  a  kind  of  bread  in  Scinde,  Western  Australia,  and  New 
Zealand. 

GENERA.  Numbers,  Gen.  2.  Sp.  13.  (Kunth.) 

Typha,  L. Sparganium,  L. Platanaria,  Gray. 
Acoracece. 

Position.  Ti  phages. — Pandanacea). 

CyperacecB. Fig.  LXXXIV.  —1,  Typha  latifolia ;  2,  its  fruit ;  3,  a  section  of  the  seed ;  4,  the  embryo ;  5,  a  stamen. -Nm  V.  Esenbeck- 
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Order  XXXVI.  ARACEiE.— Arads. 

Aroipe^,  Juss.  Gen.  9.3.  (1789)  ;  R.  Brown  Prodr.  333 ;  Blume,  Rumphia  1.  74  ;  Endl.  Gen.  Ixxii. ; 
MeisHer,p.  liGO;  Kiinth  emm.  'iA;  Martins  in  Bot.  Zeilung,  1831,  p.  449.  Richard  in  Arch, de  Bot.  i.  11.— Arace^,  Schott  Melctemata,  16.  (1832). 

Diagnosis. — Aral  Endogens,wiiIi  numerous  naked  flowers  on  a  solitary  spadix  covered 
by  a  simple  hooded  spatha,  sessile  anthers,  loose  seeds,  and  a  slit  axile  embryo. 

Herbaceous  plants,  frequently  with  a  fleshy  corm  ;  or  shrubs  ;  stemless  or  arborescent, 
or  climbing  by  means  of  aerial  roots.  Leaves  sheathing  at  the  base,  convolute  in  the 
bud,  usually  with  branching  veins  ; 
sometimes  compound  !  often  coi'date. 
Spadix  generally  enclosed  in  a  spathe. 
Flowers  $  $ ,  naked,  arranged  upon 
the  surface  of  a  spadix,  within  a 
spathe.  $  :  Stamens  definite  or  indefi- 

nite, hypogynous,  very  short  ;  anthers 
1-  2-  or  many-celled,  ovate,  turned 
outwards.  $  ,  at  the  base  of  the  spadix. 
Ovary  free,  1 -celled,  very  seldom  3-  or 
more-celled,  and  many-seeded  ;  ovules 
erect  or  parietal,  sessile,  or  attached  to 
long  cords,  orthotropal,  campylotropal, 
or  occasionally  anatropal  ;  stigma  ses- 

sile. Fruit  succulent.  Seeds  pulpy  ; 
embryo  in  the  axis  of  fleshy  or  mealy 
albumen,  straight,  taper,  with  a  cleft 
in  one  side,  in  which  the  plumule  lies ; 
(radicle  obtuse,  usually  next  the  hilum, 
occasionally  at  the  opposite  extremity. 
R.  Br.)    Albumen  sometimes  wanting. 

The  hooded  spathe  of  the  order  of  Arads 
affords  a  character  not  to  be  mistaken, 
and,  connected  with  their  diclinous  na- 

ked flowers,  gis^es  them  their  most  es- 
sential diagnosis ;  Bulrushes  are  dis- 

tinguished by  their  long  anthers  and 
want  of  spathe ;  Screw-Pines  by  their  solid 
embryo  and  compound  fruit ;  and  Duck- 

weeds by  their  reduction  to  the  simplest 
state  in  which  flowering  plants  can  exist. 
The  whole  of  these  Orders,  taken  toge- 

ther, are  known  by  their  general  ten- 
dency to  develop  their  flowers  upon  a 

spadix,  by  their  want  of  floral  envelopes, 
or  by  those  parts  not  assuming  the  dis- 

tinct forms  of  calyx  and  corolla,  but 
existing  only  in  the  state  of  herbaceous 
scales.  With  the  exception  of  Screw- 
Pines,  they  are  all  also  known  by  their 
plumule  lying  within  a  cleft  of  the  em- 

bryo ;  a  structure  found  in  few  other 
monocotyledonous  plants,  except  Nai- 

ads, in  which  the  embryo  is  otherwise 
widely  diff'erent,  and  the  hermaphrodite Orontiacete,  which  are  so  much  like 
Arads  in  all  but  the  combination  of 
their  sexes. 

Natives  of  all  tropical  countries  abundantly,  but  of  temperate  climates  rarely.  In 

Fig.  LXXXV. 

Fig.  LXXXVI. 

Fig.  LXXXV.— 1.  Spathe  of  Arum  maculatum  ;  2.  its  spadix  loaded  with  flowers  ;  3.  an  anther  ;  4.  a 
transverse  section  of  an  ovary  ;  5.  a  cluster  of  ripe  fruits  ;  6.  a  seed  ;  7.  a  section  of  the  same,  showing 
the  embryo. 

Fig.  LXXXVI. — A  single  fruit  divided  vertically,  so  as  to  show  the  seeds  in  situ. 
Fig.  LXXXVII.— A  perpendicular  section  of  one  of  the  seeds. 
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cold  or  temperate  climates  they  are  usually  herbaceous,  while  in  tropical  countries  they 
are  often  arborescent  and  of  considerable  size,  clinging  to  trees  by  means  of  their  aerial 
roots,  which  they  protrude  in  abundance.  In  America,  according  to  Humboldt  {Distr. 
Gtogr.  196),  their  principal  station  is  on  the  submontane  region,  between  1200  and 
3600  feet  of  elevation,  where  the  climate  is  temperate  and  rains  abundant. 

An  acrid  prmciple  generally  pervades  this  Order,  and  exists  in  so  high  a  degree 
in  some  of  them  as  to  render  them  dangerous  poisons.  The  most  remarkable  is  the 
Dumb  Cane,  or  Dieffenbachia  Seguina,  a  native  ol  the  West  Indies  and  South  America, 
growing  to  the  height  of  a  man  :  this  plant  has  the  property,  when  chewed,  of  swelling 
the  tongue,  and  destroying  the  power  of  speech.  Hooker  relates  an  account  of  a 
gardener,  who  "  mcautiously  bit  a  piece  of  the  Dumb  Cane,  when  his  tongue  swelled  to 
such  a  degree  that  he  could  not  move  it ;  he  became  utterly  incapable  of  speaking,  and 
was  confined  to  the  house  for  some  days  in  the  most  excruciating  torments."  The  same 
excellent  botanist  adds,  that  it  is  said  to  impart  an  indehble  stain  to  linen.  P.  Browne 
states,  that  its  stalk  is  employed  to  bring  sugar  to  a  good  grain  when  it  is  too  viscid, 
and  cannot  be  made  to  granulate  properly  by  the  application  of  lime  alone  ;  Crypto- 
coryne  ovata  is  used  for  the  same  purpose.  The  leaves  of  Colocasia  esculenta  excite 
violent  saUvation  and  a  burning  sensation  in  the  mouth,  as  I  have  myself  experienced. 
Milk  in  which  the  acrid  root  of  Arum  triphyllum  has  been  boiled  lias  been  known  to 
cure  consumption.  DC.  Notwithstanding  this  acridity,  the  flat  under-ground  corms, 
called  roots,  and  the  leaves  of  many  Arads,  are  harmless,  and  even  nutritive  when 
roasted  or  boiled  ;  as  for  instance,  those  of  Caladium 
bicolor,  poecile  and  violaceum,  Colocasia  esculenta,  hima- 
lensis,  antiquorum,  mucronata,  and  others,  which,  under 
the  names  of  Cocoa  root,  Eddoes,  and  Yams,  are  com- 

mon articles  of  food  m  hot  countries.  Nevertheless  the 
juice  of  Caladium  bicolor  is  cathartic  and  anthelmintic. 
Whole  fields  of  Colocasia  macrorhiza  are  cultivated  in 
the  South  Sea  Islands,  under  the  name  of  Tara  or  Kopeh 
roots.  The  corms  of  the  Arum  maculatum  are  com- 

monly eaten  by  the  country  people  in  the  Isle  of  Port- 
land ;  they  are  macerated,  steeped,  and  the  powder 

obtained  from  them  is  sent  to  London  for  sale  under  the 
name  of  Portland  Sago.  They  are  universally  culti- 

vated in  India,  and  known  there  under  the  names  of 
Kuchoo  and  Gaglee.  Arum  nymphaeifolium,  which  Dr. 
Roxburgh  considers  oniy  a  variety  of  C.  antiquorum,  is 
but  rarely  cultivated  in  Bengal.  Arum  mdicum,  Man- 
kuchoo  and  Man-guri  of  the  Bengalese,  is  a  species much  cultivated  about  the  huts  of  the  natives  for  its 
esculent  stems  and  small  pendulous  tubers.  Arum 
campanulatum,  now  Amorphophallus,  01  of  the  Bengal- 

ese, and  which  deserves  to  be  called  the  Telinga  Potato, 
is  also  much  cultivated,  especially  in  the  Northern  Cir- 
cars,  according  to  Dr.  Roxburgh,  where  it  is  highly 
esteemed  for  the  wholesomeness  and  nourishing  quality 
of  its  roots.  In  the  Himalayas,  the  species  which  is 
called  Colocasia  himalensis  forms  the  principal  portion 
of  the  food  of  the  hill-people.  Royle.  (Medicinally,  the 
root  in  its  recent  state  is  stimulant,  diaphoretic,  and 
expectorant.)  A  similar  starchy  substance  is  yielded  by 
Xanthosoma  sagittifolia  (Chou  caraib),  Peltandra  vir- 
ginica,  and  the  huge  and  hideous  Amorphophalli  of  the 
Indian  Archipelago,  The  spadixes  of  some  species 
have  a  fetid  putrid  smell ;  others,  such  as  Arum  cordi- 
folium,  Italicum,  and  maculatum,  are  found  to  disengage 
a  sensible  quantity  of  heat  at  the  time  when  they  are 
about  to  expand.  The  emanations  from  Arum  Dracun- 
culus  are  extremely  inconvenient ;  when  in  flower  they 
produce  dizziness,  head-ache,  and  vomiting.  A  writer 
in  the  Annals  of  Chemistry  says  that  he  was  attacked 
with  violent  head-ache  and  sickness  after  gathering 
about  40  of  the  spadixes.  Amorphophallus  orixensis 
having  exceedingly  acrid  roots,  is,  when  fresh,  applied 
in  India  by  the  natives  in  cataplasm  to  excite,  or  bring 

Fig. LX XX VIII. —A mm  maculatum. 

Fig.  LXXXVIIl. 
forward  tumours.  Dr. 
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Roxburgh  pronounces  it  to  be  certainly  a  most  powerful  stimulant  ;  other  species  are 
likewise  employed,  as  A.  raontanum,  Roxb.,  (macrorhizon,  Ainslie).  The  plant  called 
by  the  latter  Dracontium  polyphyllum  is  exhibited  internally  when  its  acrimony  has 
been  subdued  ;  it  is  considered  antispasmodic,  and  is  also  said  to  be  useful  in  asthmatic 
cases.  An  emmenagogue  is  said  to  be  prepared  from  it  in  the  Society  Islands.  Agardh 
considers  that  the  acrid  principle,  which,  notwithstanding  its  great  fugacity,  has  been 
obtained  pure,  is  no  doubt  of  great  power  as  a  stimulant.  Apli.  133.  The  Colocasias 
are  remarkable  for  being  milky.  Various  species  of  Philodendron  have  a  turbid  acrid 
juice,  and  are  found  useful  in  cleansing  foul  ulcers  ;  they  are  also  employed  for  many 
other  purposes  in  Brazil.  See  Martins  Mat.  Med.  Bras.  96,  who  mentions  Dracontium 
polyphyllum,  Arissema  Pythonium,  and  Monstera  Adansonii,  as  caustics. 

GENERA. 
I.  — CryptocorynecB. Stamens  distinct  from 

the  pistils,  which  are 
several,  whorled  round 
the  base  of  the  spadix, and  there  combined  into 
a  many-celled  ovary. 

Cryptocoryne,  Fisch. 
Stylochaeton,  Lepr. 
II.  — Dracunculece. 
Stamens  and  pistils  nu- 

merous, with  rudimen- 
tary organs  interposed. 

Spadix  naked  at  the 
end.  Cells  of  the  an- 

thers larger  than  the connective. 
Arisarum,  Tournef. 
Arisaema,  Mart.  j 

Biarum,  Schott. 
Homaid,  A  dans. 
Ischarum,  Blume. 

Arum,  Linn. 
Gigarum,  Caesalp. 
Eminium,  Blume. 

Typhonium,  Schott. Stauromatum,  Schott. 
Theriophonum,  Blum. 

Dracunculus,  Tournef. 
Pythonium,  Schott. 

Thomsonia,  Wall. 
Amorphophallus  Blume. 
Candarum,  Reichenb. 
Pythion,  Mart. 

III. — Caladiece. 
Stamens  and  pistils  nu- 

merous, contiguous  or 
sepai'ated  by  the  x'udi- mentary  bodies.  Spa- 

dix usually  naked  at 
point.  Cells  of  anthers 
with  a  very  thick  con- nective. 

Remusatia,  Schott' Gonatanthus,  Kl Colocasia,  Ray. 
Caladium,  Vent. Peltandra,  Rafin. 

Rensselaeria,  Beck. 
Lecontia,  Torr. 

Xanthosoma,  Schott. 
Acontias,  Schott. 
Syngonium,  Schott, Culcasia,  Palis. 
Denhamia,  Schott. 

Philodendron,  Schott. 
Calostigma,  Schott. 
Meconostigma,  Schott. 
Sphincterostigma ,  Scht . 

lY  .—Anaporece. 
Stamens  and  pistils 
numerous,  contiguous, 
usually  having  the  ru- dimentary bodies  inter- mixed with  the  pistils. 
Point  of  spadix  rarely 
naked.  Cells  of  the 
anthers  immersed  in  a 
very  thick  fleshy  con- nective. 

Spathicarpa,  Hook. Dieffenbachia,  Schott. 
Pinellia,  Tenor. 
Atherurus,  Blum. 
Hemicarpurns,  Nees. 

Aglaonema,  Schott. Homalonema,  Schott. 
Richardia,  Kunth. Zantedeschia,  Spr. 

Numbers.  Gen.  26.  Sp.  170. 

OrontiacecB. 
Position. — Lemnacese. — Arace^. — Typhaeeae. PalmacetB. 

The  rhizome  of  Lagenandra  toxicaria,  called  in  "Western  India  Vutsunab,  is  so deadly  that  the  natives  are  not  allowed  to  gather  it.—  Law.  The  root  of  the  Ambatcha, 
or  Arum  Abyssinicum,  is  eaten  raw,  if  peeled. — Ach.  Rich.  All  those  which  are  used 
as  food  when  green,  require  to  be  prepared  by  boiling  in  several  waters,  the  leaves,  &c., 
being  pressed  every  time  the  water  is  changed. 

ADDITIONAL  GENERA. 
Ariopsis,  /.  Graham. 

Remusatia,  Wight. 
Cyrtocladon,  Gn-iff.  near  Aglaonema. 

Lagenandra,  Dalzell,  near  Cryptocorj'-ne. Staurostigma,  Scheidw.  near  Spathicarpa. 
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Order  XXXVII.   PANDANACE^E— Screwpines. 

Pandaneje,  R.  Brown,  Prodr.  340,  (1810)  ;  Be  Cand.  Propr.  Mid.  278.  (1816)  ;  Agardh  Aph.  133. 
(1822);  Gaudichaud  in  Ann.  des  Sc.  3.  509.  (1824);  Schottet  Endlicher  Meletemata,  p.  15.(1832). 
Endl.  pen.  Ixxiv. ;  Meisner,  p.  359  ;  Kunth  Enum.  3.  93  ;  Bennett  in  Horsfield,  PL  Jav.  32 ;  Blume 
Rumphia,  1.155. — Cyclantheae,  Poiteau  in  Mem.  Mus.  9.  34.  (1822);  Schott  et  Endlicher,  Melete- 
mata,  p.  15.  (1832);  Martins  Conspectus,  No.  22.  (1836).— Cyclanthacese,  ed.  2)r.— Freycinetieae, Ad.  Brongn.  tableauxv.  (1843). 

Diagnosis. — Aral  Endogens,  toith  rmmerous  Tiaked  or  scaly  flowers,  arranged  on  a  spadix 
covered  by  many  spathes,  stalked  anthers,  loose  seeds,  and  a  solid  minute  embryo. 

Trees  or  bushes,  sometimes  sending  down  aerial  roots,  sometimes  weak  and  decumbent. 
Leaves  imbricated,  in  three  rows,  long,  linear-lanceolate,  amplexicaul,  with  theh'  margins 
almost  always  spiny  ;  or  pinnated,  or  fan-shaped  ;  the  latter  being  true  leaves,  the  former, 
perhaps,  mere  leaf-stalks.  Floral  leaves  i 
smaller,  often  coloured,  and  spathaceous. 
Flowers  ^  or  polygamous,  naked, 

or  furnished  with  a  few  scales,  arranged 
on  a  wholly  covered  spadix.  ̂   :  Stamens 
numerous.  Filaments  with  single  an- 

thers ;  anthers  2-4-celled.  9  :  ovaries 
usually  collected  in  parcels,  1 -celled  ; 
stigmas  as  many  as  the  ovaries,  ses- 

sile ;  ovules  solitary,  attached  to  the 
suture,  or  very  numerous,  and  spring- 

ing' from  as  many  parietal  placentae  as 
there  are  styles,  anatropal.  Fruit 
either  fibrous  drupes,  usually  collected  in 
parcels,  each  1 -seeded  ;  or  many-celled 
berries,  with  polyspermous  cells.  Albu- 

men fleshy,  with  a  minute  embryo  at  the 
base  next  the  hilum,  not  slit  on  one  side. 

Although  this  Order  is  certainly  very 
distinct  from  Arads,  it  is  by  no  means 
easy  to  define  its  limits.  Blume  says 
it  is  principally  known  by  its  numerous 
spathes  to  each  spadix,  and  its  nai-- 
row,  sessile,  3-rowed  leaves,  spiny  at 
the  back  and  edge,  (Eumphia  2.  155); 
but  this  applies  only  to  Pandanese  pro- 

per, for  the  Cyclantheous  division  has 
the  flabellate  or  pinnate  foliage  of  Palms, 
and  to  all  appearance  establishes  the  con- nection between  the  Aral  and  Palmal 
Alliances. 

The  species  of  Pandanus  and  Freyci- 
netia  have  the  aspect  of  gigantic  Brome- 
lias,  bearing  the  flowers  of  a  Spargani- 
um.  While  there  is  no  analogy  with  the 
former  in  structure  beyond  the  general 
appearance  of  the  foliage  ;  the  organisa- tion of  the  fructification  bears  so  near  a 
resemblance  to  the  latter  as  to  have  led 
to  the  combination  of  Screwpines  and 
Typhads  by  botanists  of  the  first  autho- 

rity. But  when  we  contrast  the  naked  I^XXXVIII. 
flowers,  the  compound  highly-developed 
fruit,  the  spathaceous  bracts,  the  entire  embryo,  and  the  arborescent  habit  of  the  for- 

Fig.  LXXXVIII. — 1.  A  Pandanus  ;  2.  a  stamen  of  Freycinetia  imbricata  ;  3.  an  ovary  of  ditto  ;  4. 
the  transverse  section  of  the  same  ;  5.  a  perpendicular  section  of  its  seed. -Bluvie. 
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mer,  with  the  half-glumaceous  flowers,  the  simple  fruit,  the  want  of  spathaeeous  bracts, 
the  slit  embryo,  and  the  herbaceous  sedgy  hal)it  of  the  latter,  it  is  difficult  to  withhold 
our  assent  from  the  proposition  to  se])ai'ate  them.  Brown  remarks  (Prodr.  341),  that 
these  have  no  affinity  with  Palms  beyond  their  arborescent  stems.  But,  on  the  contrary, 
Cyclanthese,  which,  following  I'oiteau  and  others,  I  formerly  adopted,  have,  with  the structure  of  Pandanea)  proper,  the  foliage  of  Palms,  and  are  in  reality  a  connecting  Imk 
between  the  two  Orders.  At  least,  Carludovica  evidently  is  so,  as  is  shown  by  Hooker's 
figure  in  the  Botanical  Magazine,  t.  2951,  and  Cyclanthus  seems  to  have  no  peculiarity 
beyond  a  curious  spiral  arrangement  of  its  ̂   and  $  flowers  in  alternate  rows. 

Mr.  Bennett  has  pointed  out  an  error  made  by  Gaudichaud,  who  places  the  embryo  at 
the  apex  of  semitransparent  albumen.  He  states,  that  it  is  certainly  at  the  base,  as  indeed 
Bhmie  has  shown  in  a  beautiful  figure  of  Freycinetia  imbricata.  Screw-pines  are  remark- 

able amf)ng  arborescent  monocotyledons  for  their  constant  tendency  to  branch,  which  is 
always  effected  in  a  dichotomous  manner.  Their  leaves  have  also  a  uniform  spiral 
arrangement  roimd  the  axis,  so  as  to  give  the  stems  a  sort  of  corkscrew  appearance 
before  the  traces  of  the  leaves  are  worn  away.  The  Chandelier  Tree  of  Guinea  and  St. 
Thomas's  derives  its  name  (Pandanus  Candelabrum)  from  this  peculiar  tendency  to 
branching.    According  to  Fee  (1.  223),  Nipa  ought  to  be  referred  here,  and  not  to 

Palms,  an  opinion  adopted 
by  Kunth,  but  not  by  End- 
licher.  A  figvu-e  of  it  will  be 
found  at  p.  133,  in  a  sketch 
of  the  vegetation  of  Palms. 
The  Tagua  plant,  or  Vege- 

table ivory,  referred  hither 
by  Endlicher  and  others, 
seems  to  be  a  true  Palm. 
According  to  Mr.  Bennett, 
the  seeds  of  Freycinetia  and 
Pandanus  have  such  an 
abundance  of  raphides  in 
their  testa,  that  those  crys- 

tals are  conspicuous  to  the naked  eye. 

The  Screw-pines  are  abun- dant in  the  Mascaren 
Islands,  especially  the  Isle 
of  France,  where,  under  the 
name  of  Vaquois,  they  are 
found  covei'iug  the  sandy 
plains.  There  they  have 
peculiar  means  given  them 
by  nature  to  subsist  in  such 
situations  in  the  shape  of 
strong  aerial  roots,  which  are 
protruded  from  the  stem, 
and  descend  towards  the 
earth,  bearing  on  their  tips 
a  loose  cup-like  coating  of 
cellular  integument,  which 
preserves  their  tender  new- 

ly-formed absorbents  from 
injury  until  they  reach  the soil,  in  which  they  quickly 
bui"y  themselves,  thus  add- 

ing at  the  same  time  to  the 
number  of  mouths  by  which 
food  can  be  extracted  from 

the  unwilling  earth,  and  acting  as  stays  to  prevent  the  stems  from  being  blown  about 
by  the  wind.  They  are  common  in  the  Indian  Archipelago,  and  in  most  tropical  islands 
of  the  Old  World,  but  are  rare  in  America.  Humb.  de  Distr.  Geogr.  198.  The  Frey 
cinetias  are  scrambling  plants,  often  of  considerable  statm'e,  found  in  the  Indian  Archi- 

pelago and  adjacent  islands.  The  Cyclantheae  are  exclusively  American,  from  Peru 
and  Brazil. 

Fig.  LXXXIX.— Fruit  of  Freycinetia  imbricata. 
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The  seeds  of  Pandanus  are  eatable.  The  flowers  of  Pandanus  odoratissimus  are 
fragrant  and  eatable,  and  are  reckoned  in  India  aphrodisiac.  The  juice  of  Nipa,  as  it 
flows  from  the  pounded  spadices,  furnishes  one  of  the  inferior  kinds  of  Palm  wine. 
Some  plant  of  this  Order  is  probably  the  "  Palm  "  mentioned  by  Mr.  Drummond  as  having a  fruit  which  the  natives  of  the  Swan  River  find  wholesome  when  fermented  for  some 
time,  but  which  without  preparation,  produces  violent  vomiting  and  other  dangerous  symp- 

toms. Hooh.  Journ.  356.  The  fruit  of  several  is  also  an  article  of  food.  The  leaves  are 
used  for  thatching  and  cordage,  and  their  juice  is  employed  in  diarrhoea  and  dysentery. 
The  immature  fruit  is  reputed  emmenagogue. — Humh.  1.  c. 

GENERA. 
I.—  Pandanece.  Leaves 

simple.  Flowers  naked. 
Pandanus,  Linn.  fil. 

Arthrodactylis,  Forst. 
Keurva,  Forsk. 

Marquartia,  Hassh. 
Freycinetia,  Gaudich. 
II.  -  Cyclanthece.  Leaves flabellate  or  pinnate. 

Flowers  usually  fur- nished with  a  caJyx. 

Carludovica,  iJm'^;  et  Pav. Ludovia,  Pers. 
Salmia,  Willd. 

Nipa,  Rumph. 
Cyclanthus,  Poit. Cyclosanthes ,  Popp. Wettinia,  Popp. 

Numbers.  Gen.  7.    Sp.  75. 

Position. — Aracese. — Pandanace^. — Typhaceae. Palmacea:. 

The  unexpanded  leaves  of  Carludovica  palmata  yield  the  material  from  which  the 
far-famed  "  Panama  hats  "  are  plaited.  This  species  of  Carludovica  is  distinguished 
from  all  others  by  being  terrestrial,  never  climbing,  and  bearing  fan-shaped  leave?. 
The  leaves  are  from  6  to  14  feet  high,  and  their  lamina  about  4  feet  across.  In  the 
Isthmus,  the  plant  is  called  Portorico,  and  also  Jipijapa,  but  the  latter  appellation  is 
most  common,  and  is  diffused  all  along  the  coast  as  far  as  Peru  and  Chili ;  while  in 
Ecuador  a  whole  district  derives  its  name  from  it. — Seemann. 

ADDITIONAL  GENERA. 
Hasskarlia,  Wal}).  =  Marquartia. 
Pandanophyllum,  Hassh. 
Parrotia,  Gaud. 
Bryantia,  Id. 
Dorystigma,  Id. Euduxia,  Id. 
Fisquetia,  Id. 
FouUioya,  Id. 
Heterostignaa,  Id. 

Hombronia,  Id. 
Jeannerettia,  Id. 
Joinvillsea,  Id. 
Roussinia,  Id. 
Souleyetia,  Id. Sussea,  Id. 
Tuckeya,  Id. Vinsouia,  Id. 
Victoriperrea,  Homhr. 
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Alliance  IX.    PALMALES.— The  Palmal  Alliance. 

Diagnosis. — Unisexual  (or  hisexual)  Endogens,  with  perfect  flowers,  seated  on  a  branched 
scaly  spadix,  and  a  minute  embryo  lodged  below  the  surface  of  horny  or  fleshy  albumen. 
At  this  point  the  vegetative  force  of  Endogens  acquirts  its  maximum  power,  resulting 

for  the  most  part  in  trees  of  gigantic  stature,  always  forming  wood,  and  occasionally 
arriving  at  dimensions  wholly  un- 

known among  other  plants,  as  in  the 
instance  of  some  of  the  Calami  or 
Rotangs,  which  Rumphius  assures 
us  are  sometimes  as  much  as  1200 
or  even  1800  feet  long,  (Rumphia, 
2.  158.)  A  writer  in  the  Lumsea, 
(14.  263)  asserts  that  Palms  are 
nearer  Arads  than  to  any  other 
order  of  Endogens,  and  1  think  him 
so  right  that  I  should  have  followed 
Meisner  in  including  Palms  in  the 
Aral  alliance,  if  it  had  not  been  for 
their  perfect  floral  envelopes,  the 
uniformly  indeterminate  station  of 
their  embryo,  and  the  tendency  that 
exists  among  them  to  form  ̂   flow- 

ers ;  which  circumstances  bring  them 
close  upon  Lily  worts,  and  seem  to  in- 

dicate a  higher  degree  of  organization 
than  we  find  among  the  incomplete- 
flowered,  constantly  $  $  Aral  plants. 

The  general  opmion  of  Botanists 
seems  to  be  in  favour  of  regarding 
Palms  as  one  natural  order,  an  opi- 

nion to  which  it  does  not  seem  at 
present  desirable  to  object.  It  may 
however  be  observed,  that  the  scaly- 
fruited  genera,  called  Lepidocaryinse 
by  Martins,  Calamete  by  Kunth,  and 
Calaminaa  by  Griffith,  offer  in  that 

circumstance,  and  also  in  most  instances  in  their  habit,  a  very  considerable  deviation 
from  the  condition  of  the  other  genera,  and  seem  to  indicate  the  existence  of  at  least 
one  natural  order  to  be  struck  off  the  true  Palms. 

Fig.  XC. — Palm  Trees  (Blume).    1.  Coryphr^  Gebar.ga;  2.  Nipa  fruticans  (see  Pandanaceae. . 
M  2 
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Order  XXXVIII.    PALMACEiE.— Palms. 
Palmse,  Juss.  Gen.  (1789)  ;  R.  Brown,  Prodr.  266.  (1810)  ;  Von  Martins  Palm.  Bras.  (1824  to  1836)  ; Id.  Programma  (1824)  ;  Bartl.  Ord.  Nat.  63.  (1830)  ;  Endl.  gen.  Ixxv.  ;  Roijle  Illustrations,  p. 39.') ;  Blume  Rumphia,  vol.  2. passim;  Kunth.  enum.  3.  168  ;  Meisner,  p.  354.  Griffith  in  Calcutta Journal  of  Natural  History,  vol.  ?.-Phytelephanteae,  Martins  Conspectus,  No.  21.  (1835). 
Diagnosis.— Z/mseojita/  (or  bisexual)  Endogens,  with  perfect  flowers,  seated  on  a  branched scaly  spadix,  and  a  minute  embryo  lodged  below  the  surface  of  horny  or  fleshy  albumen. 

Trunk  arborescent,  simple,  occasionally  shrubby,  sometimes  branched,  rough  with  the 
dilated  half-sheathing  bases  of  the  leaves  or  their  scars  ;  mthe  Rotangs  flagelliform,  and extremely  long  ;  occasionally  armed  with  stiff  spmes.  Leaves  clustered,  terminal, 
usually  very  large,  pinnate  or  flabelUform,  plaited,  with  parallel  simple  veins  ;  in  some cases  eroded  and  wedge-shaped.  Spa- 

dix scaly,  tenninal,  often  branched, 
enclosed  in  a  1-  or  many-valved 
spathe,  which  is  often  woody.  Flow- 

ers small,  supported  by  scaly  bracts, 
$  ̂  ,  or  occasionally  ̂  .  Sepals  3, 
colourless,  fleshy  or  leathery,  persis- 

tent. Petals  3,  often  larger,  and 
sometimes  deeply  connate.  Stamens 
inserted  into  the  base  of  the  perianth, 
usually  definite  in  number,  opposite 
the  segments,  to  which  they  are  equal 
in  number,  seldom  3  ;  sometimes  in- 

definite in  number.  Ovary  fi'ee, 
usually  composed  of  3  carpels,  com- 

pletely united,  or  partially  so  ;  occa- 
sionally of  2  or  1  only.  Ovules  soli- 

tary, very  rarely  2,  erect,  orthotropal, 
or anatropal  in  various  degrees .  Styles 
continuous  with  the  carpels.  Fruit 
drupaceous,  or  nut-like,  or  berried, 
often  with  a  fibrous  rind.  Seed  fill- 

ing the  cavity  in  which  it  grows,  often 
reticulated.  Albumen  cartilaginous, 
often  ruminate,  frequently  furnished 
with  a  central  or  ventral  cavity  ;  em- 

bryo lodged  in  a  particular  cavity  of 
the  albumen,  usually  at  a  distance 
from  the  hilum,  dorsal  and  indicated 
by  a  little  nipple,  taper  or  pulley- 
nliaijed  ;  plumule  concealed,  scarcely 
visible  ;  the  cotyledonar  extremity 
becoming  thickened  in  germination, 
and  either  filling  up  a  pre-existing  ca- 

vity, or  one  formed  by  the  liquefaction 
of  the  albumen  in  the  centre. 

The  race  of  plants  to  which  the  name  of  Palms  has  been  assigned  is,  no  doubt,  the 
most  interesting  in  the  vegetable  kingdom,  if  we  consider  the  majestic  aspect  of  their 
towering  stems,  crowned  by  a  still  more  gigantic  foliage  ;  the  character  of  grandeur 
which  they  impress  upon  the  landscape  of  the  countries  tliey  inhabit  ;  their  immense 
value  to  mankind,  as  aff'ording  food,  and  raiment,  and  numerous  objects  of  economical 
importance  ;  or,  finally,  the  prodigious  development  of  those  organs  by  which  their  race 
is  to  be  propagated.  A  single  spathe  of  the  Date  contains  about  12,000  male  flowers  ; 
Alfonsia  amygdalina  has  been  computed  to  have  207,000  in  a  spathe,  or  600,000  upon  a 

Fig.  XCI.— 1.  Inflorescence  of  ChamBerops  humilis,  in  its  spathe  ;  2.  a  portion  of  the  same,  with  the 
fruit  ripening  ;  3.  a  male  flower  ;  4.  a  female  flower  ;  5.  a  ripe  fruit :  6.  a  section  of  another  variety, 
Bhowing  the  seed  ;  7.  a  seed  with  a  portion  of  the  surface  cut  aivay,  to  display  the  embryo. 
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single  individual  ;  while  every  bunch  of  the  Seje  Palm  of  the  Oronoco  bears  8000  fi'uits 
Tliey  are  very  uniform  in  the  botanical  characters  by  which  they  are  distinguished,  espe- 

cially in  their  fleshy  colourless  6-parted 
flowers,  enclosed  in  spathes,  their  mi- 

nute embryo  lying  in  the  midst  of  albu- 
men and  remote  from  the  hilum,  and  their 

arborescent  stems  with  rigid,  plaited  or 
pinnated,  marticulated    leaves,  called 
fronds  ;  but  their  aspect  and  habits  are 
extremely  various.    To  use  the  words  of 
the  most  accomplished  traveller  of  our 
own,  or  any  age      "  While  some  (Kun- 
thia  montana,  Aiphanes  Praga,  Oreodoxa 
frigida)  have  trunks  as  slender  as  the 
graceful  reed,  or  longer  than  the  longest 
ca])le,  (Calamus  Rudentum,  500  feet), 
others  (Jubaea  spectabilis  and  Cocos  bu- 
tyracea)  are  3  and  even  5  feet  thick  : 
while  some  grow  collected    in  groups 
(Mauritia  fiexuosa,  Chamserops  humilis), 
others  (Oreodoxa  regia,  Martinezia  cary- 
otaefolia)  singly  dart  their  slender  trunks 
into  the  air  ;  while  some  have  a  low  cau- 
dex  (Attalea  amygdalina),  others  exhibit 
a  towering  stem  160-180  feet  high  (Ce- 
roxylon  andicola)  ;  and  while  one  part 
flourishes  in  the  low  valleys  of  the  tro- 

pics, or  on  the  declivities  of  the  lowci- 
mountains,  to  the  elevation  of 
900  feet,  another  part  consists 
of  mountaineero  bordering 
upon  the  limits  of  perpetual 
snow."     To  which  may  be 
added,  that  while  many  have 
a  cylindrical  undivided  stem, 
the  Doom  Palm  of  Upper 
Egypt,  and  an  allied  species, 
the  Hyphaene  coriacea,  arc 
remarkable  for  their  dicho- 
tomous  repeatedly-divided  triuik.    The  Calami,  or  Rotangs,  and  the  siliceous  secretions  of 
their  leaves,  indicate  an  afhnity  with  Grasses,  which  would  hardly  be  anticipated,  if 
the  grasses  of  our  European  meadows  were  compared  with  the  Cocoa  Nuts  of  the  Indies, 
but  which  becomes  more  apparent  when  the  Bamboo  is  placed  by  the  side  of  the  Cane. 
The  Rattan  Palms,  called  by  Rumphius  Palmijunci,  are  described  as  inhabitants  of 
dense  forests,  where  the  rays  of  the  sun  can  hardly  penetrate,  in  which  situations  they 
form  spiny  bushes  which  obstruct  all  passage  into  those  jungles,  rismg  to  the  tops  of 
the  highest  trees  and  falling  again,  so  as  to  resemble  a  prodigious  length  of  cable,  adorned 
however  with  the  most  beautiful  leaves,  pinnated  or  terminating  in  graceful  tendrils. 

Von  Martins,  the  great  illustrator  of  this  noble  family,  speaks  thus  of  their  habits 
and  geographical  arrangement  : — "  Palms,  the  splendid  offspring  of  Tellus  and  Phoebus, 
chiefly  acknowledge  as  their  native  land  those  happy  regions  seated  within  the  tropics, 
where  the  beams  of  the  latter  forever  shine.  Inhabitants  of  either  woi'ld,  they  hardly 
I'ange  beyond  35"  in  the  southern,  or  40°  in  the  northern  hemisphere.  Particular 
species  scarcely  extend  beyond  their  own  contracted  limits,  on  which  account  there  are 
few  countries  favourable  for  their  production  in  which  some  local  and  peculiar  species 
are  not  found  ;  the  few  that  are  dispersed  through  many  lands  are  chiefly  Cocos 
nucifera,  Acrocomia  sclerocarpa,  and  Borassus  flabelliformis.  It  is  probable  that  the 
number  of  species  thus  scattered  over  the  face  of  natui'e  will  be  found  to  amount  to 
1000  or  more.  Of  these  not  a  few  love  the  humid  banks  of  rivulets  and  streams,  others 
occupy  the  shores  of  the  ocean,  and  some  ascend  into  alpine  regions  ;  some  collect  into 
dense  forests,  others  spring  up  singly  or  in  clusters  over  the  plains."  Progr.  6.  The 
testimony  of  Von  Martins  is  confirmed  by  Humboldt,  who  also  asserts  that  there  nmst 
be  an  incredible  number  still  to  discover  in  equinoctial  regions ;  especially  if  we  consider 

Fig.  XCII. 

Fig.  XCII.— Sagus  Ruinphii.  1.  a  flower  ;  2.  the  same  opened;  3.  a  section  of  an  ovary;  4.  n  sec- tion of  a  seed  of  Sagus  filaris  ,  5.  fruit  and  remains  of  si>ddix.—Blurm. 
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how  little  is  yet  known  of  Africa,  Asia,  New  Holland,  and  America.  He  and  Bonpland 
discovered  a  new  species  in  almost  every  50  miles  of  travelling,  so  narrow  are  the  limits 
within  which  their  range  is  confined.  A  different  opinion  appears  to  be  entertained  by 
Schouw,  a  respectable  Danish  writer  upon  botanical  geography,  whose  views  deserve  to 
be  quoted,  although  he  is  far  from  having  had  such  personal  means  of  judging  as  Hum- 

boldt and  Von  Martius.  He  seems  to  consider  that  we  are  acquamted  already  with  the 
greater  part  of  the  Palms  ;  for  he  says,  "it  appears  from  the  reports  of  travellers  that 
such  Palm  woods  as  those  of  South  America  are  less  frequent  in  other  parts  of  the 
world.  Africa  and  New  Holland  seem  to  be  less  favourable  to  this  tribe,  for  on  the 
Congo,  Smith  found  only  from  3  to  4  Palms  ;  in  Guinea  we  know  merely  of  the  same 
numlaer ;  and  of  the  other  African  Palms,  6  belong  to  the  Isles  of  Bourbon  and  France  ; 
New  Holland  has,  in  the  torrid  zone,  three  species,  while  Forster's  Prodromus  of  the 
Flora  of  the  South  Sea  Islands  contains  four."  It  is,  however,  not  to  bo  forgotten  that Blume  and  Griffith  have  alone  added  65  new  species  to  the  fist  of  Indian  Palms. 
Blume  is  of  opinion  that  great  numbers  still  remain  to  be  discovered  "in  immensis  ilhs 
et  fertilissimis  regionibus  quarum  plerseque  primitiva  atque  intacta  vegetatione  conte- 
gimtur,  neque  unquam  ab  Europaeis  lustratae  sunt."  The  most  northern  hmit  of  Palms 
is  that  of  Chamserops  Palmetto  in  N.  America,  in  lat.  Zi'^-'6%°,  and  of  Chamserops 
humilis  in  Europe,  near  Nice,  in  43°-44°  N.  lat.  They  are  foimd  in  the  southern 
hemisphere  as  low  as  38°  in  New  Zealand.  "  It  is  remarkable  that  no  species  of  Palm 
has  been  found  in  South  Africa,  nor  was  any  observed  by  M.  Leschenault  on  the  west 
coast  of  New  Holland,  even  within  the  tropic."    Brown  in  Flinders,  577. 

Wine,  oil,  Avax,  flour,  sugar,  salt,  says  Humboldt,  are  the  produce  of  this  tribe  ;  to 
which  Von  Martius  adds,  thread,  utensils,  weapons,  food,  and  habitations.  The  most 
remarkable  is  the  Cocoa  Nut,  of  which  an  excellent  account  will  be  found  in  the  Trans, 
of  the  Wernerian  Society,  vol.  v.  The  root  is  sometimes  masticated  instead  of  the 
Areca  Nut  ;  of  the  small  fibres  baskets  are  made  in  Brazil.  The  hard  case  of  the 
stem  is  converted  into  drums,  and  used  in  the  construction  of  huts  ;  the  lower  part  is 
so  hard  as  to  take  a  beautiful  polish,  when  it  resembles  agate  ;  the  reticulated  substance 
at  the  base  of  the  leaf  is  formed  into  cradles,  and,  as  some  say,  into  a  coarse  kind  of 
cloth.  The  unexpanded  terminal  bud  is  a  delicate  article  of  food  ;  the  leaves  furnish 
thatch  for  dwellings,  and  materials  for  fences,  buckets,  and  baskets  ;  they  are  used  for 
writing  on,  and  make  excellent  torches  ;  potash  in  abundance  is  yielded  by  their  ashes  ; 
the  midrib  of  the  leaf  serves  for  oars  ;  the  juice  of  the  flower  and  stems  is  replete  with 
sugar,  and  is  fermented  into  excellent  wine,  or  distilled  into  a  sort  of  spirit,  called 
Arrack  ;  or  the  sugar  itself  is  separated,  under  the  name  of  Jagery.  The  value  of  the 
fruit  for  food,  and  the  delicious  beverage  which  it  contains,  are  well  known  to  all  Euro- 

peans. The  fibrous  and  uneatable  rind  is  not  less  useful  :  it  is  not  only  used  to  polish 
furniture  and  to  scour  the  floors  of  rooms,  but  is  manufactured  into  a  kind  of  cordage, 
called  Coir  rope,  which  is  nearly  equal  in  strength  to  hemp  ;  and  which  Roxburgh 
designates  as  the  very  best  of  all  materials  for  cables,  on  account  of  its  great  elasticity 
and  strength.  Finally,  an  excellent  oil  is  obtained  from  the  kernel  by  expression. 
The  juice  which  flows  from  the  wounded  spathes  of  Borassus  flabelliformis,  Raphia 
vinifera,  Mauritia  vinifera,  the  Cocoa  Nut,  and  other  Palms,  is  known  in  India  by  the 
name  of  Toddy.  Independently  of  the  grateful  qualities  of  this  fluid  as  a  beverage,  it 
is  found  to  be  the  simplest  and  easiest  remedy  that  can  be  employed  for  removing 
constipation  in  persons  of  dehcate  habit,  especially  European  females.  According 
to  Roxburgh,  Caryota  urens  is  highly  valuable  to  the  natives  of  the  countries  where 
it  grows  in  plenty.  It  yields  them,  during  the  hot  season,  an  immense  quantity  of 
this  toddy,  or  palm  wine.  The  best  trees  will  yield  at  the  rate  of  100  pints  in  the 
twenty-four  hours.  The  pith,  or  farinaceous  part  of  the  trunk  of  old  trees,  is  said 
to  bo  equal  to  the  best  Sago  ;  the  natives  make  it  into  bread,  and  boil  it  into  thick 
gruel  ;  these  form  a  great  part  of  the  diet  of  the  people  whose  country  it  inhabits,  and 
during  famines  they  suffer  little  while  those  trees  last.  Roxburgh  found  it  highly  nutri- 

tious. He  ate  the  gruel,  and  thought  it  fully  as  palatable  as  that  made  of  the  Sago  we 
get  from  the  Malay  countries  (Sagus  laevis).    Fl.  Ind.  3.  625. 

The  finest  Sago  is  prepared  from  Sagus  Isevis  and  genuina,  trees  forming  immense 
forests  on  nearly  all  the  Moluccas,  and  so  rich  in  starch  that  each  individual  is  reckoned 
to  furnish  from  600  to  8001b.  of  Sago  (Rmnphia,  2.  148)  ;  a  similar  substance  is  how- 

ever yielded  by  Caryota  m-ens.  Phoenix  farinifera,  and  many  others. 
The  Saguerus  saccharifer  (or  Arenga  saccharifera)  is  one  of  the  most  important  of 

the  Order.  Blume  describes  it  (RumpJiia,  vol.  2.  p.  126)  as  being  from  20  to  25  feet 
high,  and  very  common  in  the  islands  of  the  Indian  Archipelago,  the  Moluccas  and 
Philippines,  where  it  is  of  the  greatest  value  on  account  of  its  saccharine  secretions. 
This  juice  is  obtained  continually  from  the  spadixes  in  large  quantities,  by  wounding 
and  pomiding  them  while  on  the  trees  ;  it  yields  by  fermentation  an  intoxicating 
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beverage,  and,  when  boiled,  a  kind  of  sugar,  consumed  lor  various  purposes.  When  the 
trees  are  exhausted  by  the  incessant  draining  of  their  fluids,  Sago  of  good  quality  is 
obtained  from  the  trunk, — as  much  as  1 50  to  200  lbs.  weight  from  a  single  tree.  The 
timber  is  extremely  hard,  and  fit  for  building  purposes  ;  and  the  leaf-stalks  yield 
annually  from  4  to  7  lbs.  of  the  strong  black  fibres,  resembUng  horsehair,  called 
Gomutie,  which  are  extensively  used  in  the  marmfacture  of  cables  and  various  kinds  of 
rope  ;  they  are  also  employed  for  stitching  together  thatch,  for  making  brooms  and  for 
similar  pm'poses.  (Are  these  the  vegetable  bristles  now  so  largely  imported  for  making 
brooms  ?)  The  midribs  of  the  side  leaves  are  converted  into  pens  called  Pansuri,  and 
the  fine  arrows  which  the  Indians  blow  from  their  long  tubes.  Finally,  there  is  at  the  base 
of  the  leaves  a  fine  woolly  material  (Baru)  much  employed  in  caulking  ships,  as  stuffing 
for  cushions,  and  as  tinder.  Their  "  Cabbage"  is  moreover  eatable,  hke  that  of  the  West 
Indian  Cabbage  Palm,  Areca  oleracea,  whose  huge  terminal  bud  is  known  by  this  name. 
Egyptian  Bdellium,  a  gum-resinous  substance,  formerly  employed  as  a  diuretic  and 
diaphoretic,  is  obtained  from  Hyphsene  thebaica.  Besides  the  Saguerus  ah*eady  men- 

tioned, very  considerable  quantities  of  sugar  are  procured  from  Phcenix  sylvestris,  a 
kind  of  wild  date,  which  Dr.  Roxburgh  computed  to  furnish  annually  m  Bengal  100,000 
cwt.  of  date  sugar. 

The  well  Icnown  Betel  Nut  is  the  fruit  of  Areca  Catechu,  and  remarkable  for  its 
narcotic  or  intoxicating  power ;  from  the  same  popular  fi'uit  is  prepared  a  kind  of 
Catechu.  It  has,  however,  been  thought  doubtful  whether  the  intoxicating  efiect  of 
the  Betel  nut  is  not  owing  to  the  Piper  leaf  in  which  it  is  wrapped  when  eaten,  rather 
than  to  any  special  property  of  its  own, 

Blume  tells  us  that  the  Asiatic  nations  would  rather  forego  meat  and  drink  than 
their  favourite  Areca  nuts  ;  whole  ship-loads  of  which  are  annually  exported  from 
Sumatra,  Malacca,  Siam,  and  Cochinchina.  They  contain  a  large  quantity  of  tannin, 
which  has  caused  them  to  be  employed  in  some  part  of  India  for  dyeing  cotton  cloths. 
The  leafstalks,  spathes,  and  timber  are  employed  for  many  domestic  purposes,  and  in 
Malabar  an  inebriating  lozenge  is  prepared  from  the  sap.  (EumpMa,  2.  67.)  In  the 
opmion  of  this  author,  the  practice  of  chewing  the  nuts,  although  offensive  to  Euro- 

peans, is  really  very  conducive  to  health  in  the  damp  and  pestilent  regions  of  India, 
where  the  natives  live  upon  a  spare  and  miserable  diet.  As  to  the  BraziHan  Palms, 
Martins  states  that  the  kernel  of  various  species  of  Attalea,  when  rubbed  in  water,  form 
an  emulsion  used  in  medicine,  both  externally  and  internally.  The  juice  of  the  unripe 
fruit  of  Cocos  schizophyllus  is  employed  in  alight  ophthalmic  attacks. 

The  fruit  of  a  few  of  them  is  eatable  ;  as,  for  example,  the  Date  Palm,  Phoenix 
dactyhfera,  wliich  furnishes  the  most  important  part  of  their  food  to  the  tribes  of  the 
desert  ;  some  other  species  of  Phoenix  eaten  in  India  ;  the  Cocoa  Nut,  too  well  known 
to  require  desci-iption  ;  and  the  Doom  Palm,  Hyphsene  thebaica,  which  is  called  in 
Egypt  the  Gingerlsread  Tree,  because  of  the  extreme  resemblance  of  its  brown  mealy 
rind  to  that  sort  of  cake  ;  Zalacca  eduUs,  a  kind  of  Cane,  with  a  juicy,  pulpy  cover- 
mg  to  its  seeds,  much  esteemed  by  the  Burmese  ;  and  a  few  others  of  less  importance. 
In  some,  however,  the  fruit  is  extremely  acrid. 

The  fruit  of  Saguerus  saccharifer  is  of  that  nature,  exciting  severe  inflammation  in 
the  mouth  of  those  who  chew  it  ;  it  was  the  basis  of  the  "  mfernal  water"  which 
the  Moluccans  used  in  their  wars,  to  pour  over  their  enemies  ;  nevertheless,  the 
unripe  albumen  forms  a  beautiful  kind  of  sweetmeat,  which  the  Chinese  and  Indian 
nobles  drink  with  their  tea  ;  it  is  prepared  by  soaking  in  lime-water  and  boihng 
in  refined  sugar.  The  same  acridity  occtu-s  in  the  fruit  of  Caryota  urens  and  some others. 

Oil  and  wax  are  only  of  less  common  occurrence  than  farinaceous  secretions.  Palm  oil, 
of  which  enormous  quantities  are  employed  in  Europe  as  a  sort  of  grease,  and  in  soap 
and  candle  making,  is  chiefly  obtained  from  Elais  guineensis  and  melanococca,  and 
these  trees  are  also  said  to  yield  the  best  kind  of  Palm  wine.  CEnocarpus  Bacaba  and 
many  Cocoinse  are  other  species  whose  fruit  contains  oil.  The  Ceroxylon  andicola,  or 
Wax  Palm  of  Humboldt,  has  its  trunk  covered  by  a  coating  of  wax,  which  exudes  from 
the  spaces  between  the  insertion  of  the  leaves.  It  is,  according  to  Vauquelin,  a  con- 

crete inflammable  substance,  consisting  of  l-3d  wax  and  2-3ds  resin.  It  is  a  very 
remarkable  fact,  first  noticed  by  Brown  (Congo,  456),  that  the  plants  of  this  order 
whose  fruit  affords  oil  belong  to  a  tribe  called  by  him  Cocoinse,  which  are  particularly 
characterised  by  the  originally  trilocular  putamen  having  its  cells  when  fertile  perforated 
opposite  the  seat  of  the  embryo,  and,  when  abortive,  indicated  by  foramina  caeca.  A 
species  called  Carnauba,  in  Brazil,  throws  off  waxy  scales  from  its  leaves. 

Cocoa-nut  oil  is  imported  into  England  in  considerable  quantities,  and  it  is  sur- 
prising that  it  is  not  more  generally  used  in  England  ;  for,  instead  of  the  detestable 
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smell  oi  fish-oil,  it  has  rather  an  agreeable  odour  ;  and  it  is  readily  consumed  in 
open  glass  vessels,  with  floating  or  standing  wicks,  whatever  the  temperature  of  the 
air  may  be. 

The  natural  secretion  of  the  fruit  of  Calamus  Draco  constitutes  the  best  D'jurnang 
or  Dragon's  Blood,  a  dark  coloured  inodorous  insipid  resin  ;  a  second  and  rather inferior  kind  is  produced  from  the  fruit  from  which  the  natural  secretion  has  been 
removed  by  heat  and  bruising  ;  the  third  and  most  inferior  kind  appears  to  be  the 
refuse  of  the  last  process.  It  is  doubtful  whether  this  article  is  procured  from  the 
plant  by  incisions,  as  has  been  supposed. — Griffith. 

The  roots  of  the  American  Palmetto  have  been  found  to  contain  a  large  quantity  of 
tannin. 

There  seems  no  end  to  the  economical  purposes  to  which  the  products  of  Palms  are 
applied.  Their  huge  and  hard--skinned  leaves  are  universally  employed  as  thatch. 
AH  the  hai'd- wooded  sorts  furnish  excellent  timber.  The  BraziUan  Indians,  especially the  Puris,  Patachos,  and  Botocudos,  manufacture  their  best  bows  from  the  wood  of  a 
species  of  Cocoa-nut,  called  the  Airi,  or  Brejeuba.  Palmyra  wood  is  produced  by 
Borassus  flabelliformis.  Among  those  best  known  in  Europe  are  the  Rattans,  belonging 
to  various  kinds  of  Cane,  and  so  much  valued  for  their  flexibihty  on  the  one  hand,  and 
flinty  hardness  on  the  other.  Palm  walkmg-sticks  (under  the  name  of  Penang  lawyers), 
are  also  very  extensively  used  m  England.  Mention  has  already  been  made  of  the 
valuable  horse-hair-like  bristles  obtained  from  Saguerus  saccharifer.  Fibrous  matter  is 
also  procured  from  Sagus  filaris,  a  Malay  plant,  whose  bristles  are  dried  and  used  for 
sewing  linen  garments.  Ropes  and  strings  are  prepared  in  Affghanistan  from  the 
Maizurrye  Palm,  a  species  of  Chamajrops,  accorduig  to  Mr.  Griffith. 

Thousands  of  boys  and  girls  are  employed  in  Java  in  weaving  into  baskets  and  bags 
the  young  leaves  of  the  Gebang  Palm  (Corypha  Gebanga,  Bl.),  one  of  the  most  useful  of 
all  the  species  of  India  ;  its  pith  furnishes  a  sort  of  Sago  ;  its  l-eaves  are  used  for  thatch 
and  broad-brimmed  hats  ;  fishing-nets  and  linen  shirts  are  woven  from  its  fibres  ;  ropes 
from  its  twisted  leaf-stalks  ;  the  root  is  both  emollient  and  slightly  astringent :  sliced,  it 
is  used  in  shght  diarrhoeas,  and  Waitz  even  says  that  it  is  a  most  valuable  remedy  for 
the  periodical  diarrhoeas  which,  in  the  East  Indies,  attack  Europeans  out  of  health. — 
Rumphia,  2.  60. 

Finally,  the  hard  albumen  of  some  species  is  turned  to  use  in  manufactures.  The 
Hyphsene  furnishes  materials  for  rosaries ;  and  Date  kernels  have  been  used  by  the  turner  ; 
but  the  most  celebrated  is  the  Vegetable  Ivory.  This  is  the  produce  of  a  tree  found  on 
the  banks  of  the  river  Magdalena,  resembhng  Palms  in  its  leaves,  which  equal  those  of 
the  Cocoa-nut  in  dimensions,  in  its  torulose  scaly  stem,  and,  finally,  in  the  remarkable 
structure  and  weight  of  its  fruit. — Humh.  The  Spanish  Botanists  Ruiz  and  Pavon  also 
met  with  it  in  the  groves  of  Peru  m  the  hotter  parts  of  the  Andes,  and  named  it  Phyte- 
lephas  macrocarpa.  The  natives  of  Columbia  call  it  Tagua,  or  Cabeza  de  Negro  (Negro's 
head),  in  allusion,  we  presume,  to  the  figure  of  the  nut.  Almost  all  we  know  about  it 
is  contained  in  the  followmg  memorandum,  published  by  the  Spanish  writers  above  men- 

tioned, "  The  Indians  cover  their  cottages  with  the  leaves  of  this  most  beautiful  Palm. 
The  fruit  at  first  contains  a  clear  insii)id  fluid,  by  which  travellers  allay  their  thirst  ; 
afterwards  this  same  liquor  becomes  milky  and  sweet,  and  it  changes  its  taste  by  degrees 
as  it  acquires  solidity,  till  at  last  it  is  almost  as  hard  as  ivory.  The  liquor  contained  m 
the  young  fruits  becomes  acid  if  they  are  cut  from  the  tree  and  kept  some  time.  From 
the  kernels  the  Indians  fashion  the  knobs  of  walking-sticks,  the  reels  of  spindles,  and 
little  toys,  which  are  whiter  than  ivory,  and  as  hard,  if  they  are  not  put  imder  water — 
and  if  they  are,  they  become  white  and  hard  again  when  dried.  Bears  devour  the  young 
fruit  with  avidity."  The  toys  prepared  from  it  by  the  turner  are  well  known  in  the 
London  shops,  and  are  much  admired  for  their  beautiful  texture. 

For  further  details  concerning  the  useful  quahties  of  this  interesting  race,  see  Dr. 
Royle's  Work  in  the  place  above  quoted. 

Chamaedorea,  Willd. 
Nunnezharia,  Ruiz  et 

Pav. 
Nunnezia,  Willd. 

Hyospathe,  Mart. Morenia,  Ruiz  et  Pav. 
Kunthia,  //.  ct  B. 
Hyophorbe,  Gcerln. Subiimia,  Commers. 
JjCopoldinia,  Marl. 

Euterpe,  Mart. Oinocarpus,  Marl. 
Oreodoxa,  Willd. 
Pinanga,  Rumph. 
Kentia,  Blumc. 
Oncosperma,  Blame. Areca,  Linn. 

Euterpe,,  Gaertn. 
Dypsis,  Noronh. Noronha,  Thours. 
Seaforthia,  R.  Br. 

Orania,  Zippcl. 
Arausiaca,  Bl. 

Ptychosperma,  Lab. Drymophlceus,  Zipp. 
Ilarina,  Hamilt. Orania,  Bl. 

Wallichia,  Roxb. 
Wrightia,  Roxb. 

Iriartea,  Ruiz  et  Pav. 
Ceroxylon,  II.  et  B. 

C'yrtostachys,  Bl. 

Calyptrocalyx,  Bl. Iguanura,  Bl. 
Haguerus,  Rumph. 

Arenga,  Lab. Gomutus,  Rumph. 
Caryota,  Linn. 
II.  Calameae.  —  (Lepido- 

caryeas,  Martius;  Cala minae,  Griffith.) *  Pinnated. 
Calamus,  Linn 
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Piilmijitncus,  Runiph . 
Ziilacca,  lieinw. 
Plectoconiia,  Ma7-t. Ceratolobus,  Blumc. 
Daeniouorops,  Blume. 
Ciilainosagus,  Griff. 
Eugeissona,  Griff. 
Raphia,  Palis. 
Sagus,  Gcertn. 

Mctroxylon,  Rottb. 
*  *  Fan-lcaved. 

Mauritia,  Linn.  fil. 
Lepidocaryum,  Mart. 

III.  Boiasseae. 
*  Fan-leaved. 

Borassus,  Linn. 
Lontarus,  Rumph. 
9  Pholidorpus,  Blume. 

Lodoicea,  Labill. 
Latania,  Commers. 

Cleophora,  Geertn. 
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Ilyphaene,  Gwrtn. 
Cuci/era,  Delil. 
Douma,  Laiu. 

*  *  Pinnated. 
Bentinckia,  Berry. 

Keppleria,  Mart. Geonoma,  Willd. 
Gyneslum,  Poiteau. 
Voiiay,  Aubl. 

Manicaria,  Gcertn. 
Pilophora,  Jacq. 

IV.  Corypheae. 
§  1.  Sab<ilidce. 

Corypha,  Linn. Taliera,  Mart. 
Gembanga,  Blume. 

Livistona,  R.  Br. 
Licuala,  Rumph. 
Saribus,  Rumph. 

Bissiila,  Rumph. 
Pencycla,  Blume, 

Brahea,  Mart. 
C'openiicia,  Mart. 

Caranaiba,  Marc.Piso. 
Cryosophila,  Blume . Sabal,  Adans. 
Chamaerops,  Linn. 

Chanicpripfies,  Pont. Pha-nix,  Cav. 
Trithrinax,  Mart. 
Rhapis,  Linn  fil. Thrinax,  Linn,  fil. 

§  2.  Ph(cnicidce. Phoenix,  Linn, 
Elate,  Ait. 

V.  Cocoeue. *  Spiny. 

Desmoncus,  Mart. Aititara,  Marcgr. 
Bactris,  Jacq. 
Guilielnia,  Mart. 
Martinezia,  Ruiz  et  Pav. 
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Acrocomia,  Mart. 
Astrocaiyum,  C.  W.  G 

Meyer. Toxophoenix,  Schott. *  *  Unarmed. 

Attalea,  H.  B.  K. Klais,  Jacq. 
Alfonsia,  Kunth. 

Cocos,  lAnn. 
Langsdorfia,  Raddi. 

Syagrus,  Mart. Diplothemium,  Mart. Maximiliana,  Mart. 
Jubaea,  //.  B.  K. Molincea.  Barter. 
Orbignya,  Mart. 

?  Alagoptera,  Nees. 
Phytelephas,  Ruiz  el  Pa  t 

Elephantusia,  Willd. 
Nipa,  Thutib. 
Nypa,  Rumph. 

Numbers.  Gen.  73.  Sp.  400.— (1000  Martius.) 

Position 
PandanacecB. 
Palmaceti:. 
Juncacece. 
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Alliance  X.    HYDRALES. — The  IIydral  Alliance. 

Diagnosis — Unisexual  aquatic  Endogens,  ivith  perfect  or  imperfect  flowers,  not  arranged 
on  a  spadix,  and  without  albumen. 

The  essential  character  of  the  Hydral  AlUance  consists  in  its  ̂   ̂   flowers  and  exal- 
buminous  seeds  ;  it  is  therefore  necessary  to  expel  all  those  genera,  which,  like  Potamo- 
geton,  have  been  placed  among  the  Naiads  although  they  are  0  ;  for  in  truth  there  is 
nothing  except  the  diclinous  character  wliich  can  distinctly  divide  the  Arrow-grasses  from 
the  Naiads.  Among  the  Frogbits,  however,  a  couple  of  genera  occur  which  are  described 
as  being  truly  0  and  yet  cannot  be  referred  to  any  other  Order,  and  they  therefore  con- 

stitute real  exceptions  to  the  otherwise  positive  distinction.  The  Hydrals  are  all,  as 
their  name  indicates,  strictly  aquatic,  no  instance  of  a  land-plant  occurring  among  them. 
They  divide  into  three  well-marked  Orders,  namely  : 

Stamens  epigynous  ;  ovary  adherent    •  39.  HYDROCHARiDACEiE. 
Stamens  hypogynous  ;  ovary  free  ;  pollen  glohose  ...  40.  Naiadace^. 
Stamens  hypogynous  ;  ovary  free  ;  pollen  confervoid    .    .    41.  Zosterace/e. 

The  genera  of  these  Orders  demand,  however,  a  much  more  careful  examuiation  than 
they  have  yet  had,  and  considerable  changes  may  be  expected  among  them  ;  for  it  is 
uncommon  to  find  in  the  same  Order  so  much  diversity  of  condition  as  occurs  among 
the  Naiads  and  Frog])its  as  at  present  constituted. 

The  order  of  Triurids,  in  the  former  editions  referred  to  Dictyogens,  upon 
erroneous  descriptions,  now  finds  a  place  here  with  the  following  diagnosis  : 

Stamens  hypogynous  ;  ovaries  00,  free;  embryo  rudimentary  ; 
pollen  glohose  40  6is  Triuridace^. 



Hydrales.J HYDROCHARIDACEiE. 141 

Order  XXXIX.    HYDROOHARIDACE^.— Hydrocharads. 
Hydrocharides,  Jnss.  Gen.  67.  (1789.)— IIydrocharidea%  DC.  Fl.  Fr.  3.  265.  (1815) ;  R.  Brown  Prodr. 

344.  (1810)  ;  Richard  in  Mem.  vol.  1.  36."j.  (1815;;  Agardh  Aph.  127.  (1822),  Endl.  (jen.Wx. Meisner,  p.  365.-VaUisneriace8e  and  Stratiotese,  Link  Ilandb.  1.  281.  (1829:.— Anacharidese, Endl.  gen.  p.  161. 

Diagnosis. — Hydral  Endogens  with  epigynous  stamens  and  an  adherent  ovary. 

Floating  or  water-plants.  Leaves  with  parallel  veins,  sometimes  spiny.  Flowers 
enclosed  in  a  spathe,  ̂   9  (^^  occasionally  Q  ).  Sepals  3,  herbaceous.  Petals  3,  peta- 
loid,  occasionally  absent.  Stamens  definite  or  indefinite.  Ovary  adherent,  composed  of 
several  carpels,  and  1-  6-  8-  9-celled  ;  stigmas  3-6  ;  ovules  indefinite, 
anatropal,  often  parietal.  Fruit  dry  or  succulent,  indehiscent,  with  1 
or  more  cells.  Seeds  without  albumen  ;  embryo  undivided,  orthotro- 
pal,  with  a  plumule  more  or  less  lateral  and  generally  manifest. 

Such  appear  to  be  the  essential  characteristics  of  this  singular 
group  of  plants,  whose  mflorescence  lives  and  passes  through  all  the 
stages  of  its  existence  under  water,  except  just  at  the  time  when  fer- 

tilization is  necessary,  when  the  flowers  rise  above  the  surface  for  a 
few  hours.  Darwin  has  celebrated  the  so-called  phenomena  connected 
with  this  function  in  Valisneria  spiralis,  (see  his  Loves  of  the  Plants)  ; 
but  they  are  greatly  in  need  of  more  accurate  investigation.  Mr.  Que- 
kett,  in  an  elaborate  memoir  on  this  plant,  (London  Phys.  Journ.  1. 
65,)  considers  that  a  part  at  least  of  the  statements  are  fabulous. 

It  is  not  easy  to  determine  what  is  the  immediate  affinity  of  Hydro- 
charads.  Their  exalbuminous  seeds  and  diclinous  flowers  distinguish 
them  from  Bromeliaceee,  to  which  their  adherent  ovary,  and  the 
habit  of  the  Water-soldier  (Stratiotes)  seems  to  approach  them  ; 
from  Naiads,  their  indefinite  seeds  and  adherent  ovary  equally 
divide  them.  By  their  tripetaloideous  flowers,  with  an  inferior 
ovary,  they  are  separated  from  Ahsmads,  with  which  some  agree 
in  habit  and  want  of  albumen,  but  from  which  they  differ  in  their  car- 
pellaiy  leaves  being  definite,  not  indefinite.  Commelynaccce  are  at 
once  recognised  by  their  superior  trilocular  ovary.  Agardh  refers 
here  Trapa  !  Linnaeus  placed  Hydrocharads  along  with  Palms  ! 
in  his  natural  arrangement.  Hydrocharis  Morsus  Ranse  has  been 
compared,  and  not  unaptly,  to  a  pigmy  Nymphaea.  Perhaps,  taking 
into  accomit  their  diclinous  flowers,  the  universal  presence  of  a 
spathe  and  their  aquatic  nature,  they  may  be  regarded  as  approaching 
to  Arads  through  Lemnads. 

Natives  of  fresh  water  in  Europe,  North  America,  and  the  East 

Indies.    One  species  is  found  in  Egypt  (Da-       ̂   *  I  '  li  ̂ 
masonium  mdicum),  and  two  Vallisuerias  in  ^ New  Holland.    A  few  occur  in  estuaries  of 
the  sea. 

Nothing  is  known  of  their  uses,  unless  that  / 
the  fruit  of  Enhalus  is  eatable,  and  its  fibres 
capable  of  bemg  woven,  according  to  Agardh 
{Aph.  128).    Tlie  Jangi  of  Hindostan,  called 
Vallisneria  alternifolia  by  Roxburgh,  Hydrilla  3 
by  Hamilton,  is  one  of  the  plants  used  in  India  \ 
for  supplying  water  mechanically  to  sugar  in 
the  process  of  refinuig  it,  "  as  clay  is  used  in 
the  West  Indies  to  permit  the  slow  percola- 

tion of  water." — Royle.    The  herbage  of  Hy- 
drocharis Morsus  Ramie  is  raucilagmous  and 

slightly  astringent.    Ottilia  and  Boottia  are 
eaten  in  India  as  potherbs. 

Fig.  XCIII. 

Fig.  XCIII.— Stratiotes  aloides.  1.  a  flower  and  spathe  ;  2.  a  flower  split  open ;  3.  a  fruit  in  its 
spathe:  4.  a  section  of  the  fruit ;  5.  an  embryo. 
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GENERA. 
Tribe  1.—  Valisneieae 

Ovary  1-ceUed. 
Udora,  Nittt. 

Elodea,  L.  C.  Rich. 
Philotria,  Rafin. 

Anacharis,  Rich. 
Hydrilla,  Rich. 
?Hpdrospondt/lus,Usk\. 

Lagivrosiphon ,  Harvey. 
Vallisneria,  Michel 
Physkium,  Loureir. 

Blyxa,  Thouars. Saivala,  Wall. 
Tribe  II.  —  Stratiotea?. 

Ovary  6-  8-  d-ccUed. 

Stratiotes,  Linii. 
Aloides,  Boerh. 

Enhalus,  L.  C.  Rich. Ottelia,  Pers. 
Bamasonium,  Schreb. 
Hymenotheca,  Salisb. Bootia,  Wall, 

Liinnobium,  L.  C.  Rich. 
Hydromy stria, ¥.G  VV. 

Meyer. Jalambicea,   Llav.  et Lex. 
Hydrocharis,  Linn. 

Stratiotes,  Dilleu. 

Numbers.  Gen.  12.       Sp.  20  ? 

Pistiacece. 
Position.   Hydrocharace/e. — Naiadaceue. 

Bromeliacea. 

ADDITIONAL  GENERA. 
Apalanthe,  Planchon,  near  Udora. 
Nechamandra,  Id.  near  Valisneria. 
Egeria,  Id.  near  Hydrilla. 

Lagarosiphon,  Harv.     \  „   ,  •,, 

Epigynanthus,  Blnnie.  j  ̂y^^^^^^- 
?  Diplosiphon,  Dene. 
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Order  XL.    NAIADACEiE.— Naiads. 
Naiades,  Juss.  Ocn.  18.  (1789)  m paW.— Fluviales,  Vcnl.  Tahl.  2.  80.  (1799,1  ;  Kunth  Enum.  3.  111.— 

I'otamophilse,  Rich.  Anal.  Fr.  ( 1808).— Potameae,  Juss.  Diet.  Sc.  Nat.  43.  93.  (1826). — Naiadeae, Aqardh  Aph.  12.5.  (1822J  ;  Endl.  gen.  Ixxi.  Meisner,  p.  363. — Fluviales,  Rich.  Mdrn.  Mus.  1.  364. 
a'815).— Hydrogetones,  Link.  Ilandb.  1.  282.  (1829-. 

Diagnosis. — Ilydral  Endogens,  with  hypogynous  stamens^  a  free  ovary,  a  complete  embryo, 
and  globose  pollen. 

Water-plants,  inhabinng  both  the  ocean  and  fresh  water.  Leaves  very  cellular,  with 
parallel  veins,  and  membranous  mterpetiolar  stipules.  Flowers  inconspicuous,  often 
arranged  in  termuial  spikes,  d  ? . 
Perianth  of  2  or  4  pieces,  often  de- 

ciduous, rarely  wanting.  Stamens 
definite,  hypogynous.  Ovaries  1  or 
more,  superior  ;  stigma  simple  ; 
ovule  solitary,  pendulous  and  ortho- 
tropal  or  eampylotropal,  or  erect  and 
anatropal.  Fruit  dry,  \cxy  rarely 
opening  by  regular  valves,  1 -celled, 
1 -seeded.  Seed  erect  or  pendulous  ; 
albumen  none  ;  embryo  with  a 
greatly  enlarged  radicle,  and  a  la- tent cleft  for  the  emission  of  the 
plumule. 

In  this  Order  we  have  the  nearest 
approach  to  the  great  class  of  Thal- 
logens.  Many  o{  them  live  under 
water.  The  perianth  is  reduced  to 
a  few  imperfect  scales,  'and  there 
is  in  some  of  the  genera  either  a  to- 

tal absence  of  spiral  vessels,  or  that 
form  of  tissue  exists  in  a  very  rudi- 

mentary state.  Pollini  asserts,  ac- 
cording to  De  Candolle,  that  spu-al 

vessels  do  exist  in  them  ;  but  Ami- 
ci,  on  the  other  hand,  maintams 
that  there  is  no  trace  of  them,  at 
least  in  Caulinia.  The  manifest  af- 

finity of  Naiads  to  Arrow-grasses 
determines  a  relation  on  the  part 
of  the  foi'mer  to  Arads,  which  is 
confirmed  by  the  tendency  to  pro- 

duce a  rudimentary  spathe  in  some 
of  them,  and  by  their  undoubted  re- 

semblance to  the  Duckweeds.  It  is 
remarkable  that  Adanson  was  aware 
of  this  relationship  between  Arads  and  Naiads,  to  which,  however,  Jussieu,  whose 
Naiades  are  a  very  heterogeneous  assemblage,  did  not  assent.  The  species  of  the  Order, 
as  now  circumscribed,  are  generally  translucent  cellular  plants,  destitute  of  stomates, 
having  no  epidermoidal  layer,  and  perishmg  rapidly  upon  exposure  to  air.  Amici  has 
seen  the  sap  circulate  in  the  transparent  joints  of  Caulinia  fragilis,  which  he  states  is 
the  imknown  plant  upon  which  Corti  made  observations  relating  to  the  same  subject. 
See  Amici  in  A7m.  des  Sc.  4.  42.  Mr.  Griffith  has  remarked  that,  although  the  differ- 

ence between  the  development  of  the  vegetable  carpel  leaf  and  vegetable  ovulum  is  in 
general  sufficiently  apparent,  an  exception  has  appeared  to  him  to  be  presented  by  Naias, 
in  which  the  future  pistil  seems  to  be  derived  from  an  annular  growth  round  a  centra] 
body,  which  subsequently  becomes  the  ovule  ! 

Fig.  XCIV. -Zannichellia  palustris.  I.  A  flower  ;  2.  a  cluster  of  ripe  ovaries  ;  3.  an  ovary  opened 
to  exhibit  the  ovule  ;  4.  a  vertical  section  of  a  seed,  showing  the  folded  up  embryo. 
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Common  in  extra-tropical  countries,  either  inhabiting  fresh  water,  or  the  shores  of  the 
ocean,  but  also  found  near  the  equator. 

Their  uses  are  unknown. GENERA. 
Caulinia,  Willd.  Phyllospadix,  Hook.        Tetroncium,  W.  lAlthenia,  Petit. 

Itinera,  Gmel.  Zannichellia,  Michel.  Cathanthes,  Kich.  Bcllevalia,  Delil 
Najas,  Willd.  Litea,  H.B.K.  Ilalodule,  Biidl. 

Fluvialis,  Michel.  Hetcrostylus,  Hook.         Diplanthera,  Thouai'S.  I 
Numbers.  Gen.  9.    Sp.  16. 

JuncarjinacecB. 
Position. — Hydrocharidaceae — Naiadace/e. — Zosteraceae. 

Thallocjens. 
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Order  XL.  bis.  TRIURIDACE^.— Triurids. 

Triuriacese. — Miers,  in  Linn.  Trans.  19,  p.  80,  (1841) ;  Linn.  Trans.  21,  p.  56. — Triuraceje. — Gardner, 
in  Linn.  Trans.  19,  p.  160,  (1843).— Triuridaceiu.— Xiju^e?/,  huj.  op.  ed.  1,  p.  213,  (1846). 

Diagnosis. — Hydral  Endor/ens,  with  hypogynous  stamens,  00  free  ovai'ies,  rudimentary 
embryo,  and  globose  pollen. 

Little  perennial  subhyaline  plants  with  a  creeping  rhizome.  Stem  simple,  erect,  of 
cellular  texture,  having  a  small  central  axis  of  fibrous  tissue,  with  minute  bracteiform 
alternate  colourless  sessile  leaflets,  destitute  of  ner-         „  5/9 
Tures.  Inflorescence  in  terminal,  long-spikeletted,  or 
few-flowered  racemes,  with  alternate  pedicellated 
monoecious  or  dioecious,  rarely  polygamous,  minute 
flowers ;  pedicels  bracteated  at  base.  Perianth  similar 
in  both  sexes,  hyaline,  with  a  short  tube  at  base, 
and  a  border  divided  into  3-4-6-8  ovate  acute  seg- 

ments, valvate  in  [estivation,  which  are  sometimes 
furnished  with  extremely  long  processes,  coiled  and 
enclosed  in  the  bud.  Stamens  few,  variable  in 
number,  almost  sessile  upon  a  fleshy  receptacle, 
which  is  sometimes  depressed  in  the  bottom  of  the 
perianth,  or  frequently  large  and  elevated  in  the 
form  of  a  cone ;  anthers  4-locular,  2-lobed,  2-valved, 
sometimes  formed  of  two  separate  lobes.  Ovaries 
numerous,  aggregated  on  a  receptacle  springing  from 
the  torus,  1-locular ;  ovule  solitary,  erect  from  the 
base.  Style  excentric,  sometimes  lateral,  or  nearly 
basal,  smooth  or  feathery.     Stigma  obsolete  or 
subclavate.     Carpels  numerous,  small,  drupaceous,  pig.  XCV. 
radiating  horizontally  from  the  receptacle,  obovate, 
marked  by  the  persistent  nearly  basal  style,  coriaceous  and  indehiscent,  or  sometimes 
utriculose,  bursting  longitudinally  by  a  dorsal  fissure,  1-seeded.  Caryopsis  obovate, 
enveloped  in  an  arilliform  network.  Testa  ovate,  hard,  testaceous,  transversely  marked 
with  ladder-shaped  stria.  Nucleus  opaline,  enclosed  in  a  cancellated  integument,  and 
composed  of  a  number  of  homogeneous  cells  containing  an  oily  grumous  substance, 
without  any  trace  of  an  embryo. — Mieo's  MSS. 

The  foregoing  character  has  been  obligingly  communicated  to  me  by  Mr.  Miers,  who 
has  made  the  order  the  subject  of  special  study,  the  result  of  which  he  has  published 
in  the  21st  vol.  of  the  Transactions  of  the  Linnean  Society.  Along  with  the  general 
description  of  the  order  I  was  also  favoured  with  the  following  memorandum : — "  One 
of  the  most  singular  features  is  the  existence  of  inembryonal  seeds,  for  we  have  here 
a  perfectly  developed  albuminous  kernel,  without  any  trace  of  the  usually  enclosed 
embryo.  The  late  Mr.  Griffith  in  his  admirable  memoir  on  Balanophora,  ( Trans. 
Linn.  Soc.  20,  p.  101  and  102,  pi.  S,fig.  9 — 14),  has  pointed  out  the  same  occurrence  in 
the  seeds  of  that  genus.  In  Rafflesia  we  see  an  embryo,  as  in  Cuscuta,  reduced  to  the 
most  simple  form,  i.  e.  a  mere  homogeneous  cellular  or  gi-anular  mass,  pullulating 
without  the  appearance  of  either  radicle,  cotyledon,  or  plumula.  In  Burmanniaceae, 
the  embryo  consists  of  a  reticulated  arilliform  network,  enclosing  a  nucleus  that  bears 
no  indication  of  either  radicle  or  cotyledon.  It  appears,  therefore,  probable  that  in 
the  Burmanniacese,  Balanophoracese,  Triuriacea),  &c.  the  exembryonal  embryo  is  a 
body  homogeneous  in  texture,  consisting  of  a  series  of  cells  or  cytoblasts,  which  have 
the  power  of  pullulating  at  certain  points,  and  thus  perform  all  the  requisite  purposes 
of  reproducing  their  very  simple  form  of  structure,  in  a  somewhat  analogous  way  to 
that  which  the  ordinary  embryo  efiects  in  the  more  complex  organisation  of  vascular 
fibres  and  elaborate  tissues  in  the  higher  orders  of  phsenogamous  plants.  We  find 
something  analogous  among  the  Aracese,  where  Amorphophallus  possesses  an  ex- 
albuminous  simple  nucleus,  homogeneous  in  texture,  and  where  one  of  its  extremities 
pullulates  at  1,  2,  or  3  points,  throwing  out  fleshy  lobes  which  overlap  each  other. 
Aglaonema,  too,  has  a  solid  nucleus,  which  in  germination  throws  out  several  squamulre 
at  each  end,  and  the  nucleus  of  Cryptocoryne,  according  to  Schott,  emits  several 

Fig.  XCV. — Magnified  analysis  of  Sciaphila  tenella — after  Blume.  1.  male  flower;  2.  female 
do. ;  3.  ripe  pistil ;  4.  ovaiy  ;  5.  ripe  seed. 
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gemmules  in  a  similar  manner.  This  has  been  confirmed  by  the  researches  of  Griffith, 
showing  that  in  Ambrosinia  the  embryo,  at  first  quite  homogeneous  and  entirely 
cellular,  throws  out  from  different  parts  of  its  surface  minute  oblong  cellular  bodies, 
which  soon  enlarge  until  they  become  five  or  six  times  the  length  of  the  original 
nucleus,  from  which  they  finally  detach  themselves,  assuming  the  form  of  a  large 
plumula,  and  serving  as  the  germs  of  future  plants.  This  bears  much  analogy  to  the  germi- 

nation of  Ceratophyllum,  which  throws  out  an  external  series  of  processes,  that  have  been 
compared  to  a  great  number  of  cotyledons,  while  the  still  more  numerous  inner  series 
bears  the  semblance  of  a  highly  develoj)ed  plumule.  The  leaves  of  this  last-mentioned 
genus  appear  destitute  of  nervures,  and  to  consist  only  of  confervoid  parallel  cells, 
which  divide  themselves  dichotoraously  into  hair-like  segments,  thus  denoting  a  lower 
degree  of  development  than  has  been  assigned  to  it.  The  genus,  too,  has  monoecious 
flowers,  with  a  simple  perianth,  with  valvate  sestivation,  almost  sessile  anthers,  an 
unilocular  carpel  with  a  solitary  ovule. 

"  I  have  shown  that  the  supposed  facts  upon  which  Mr.  Gardner  suggested  the 
relation  of  the  Triuriacese  to  the  Menispermaceae  and  Smilacese,  and  of  Sciaphila  and 
Hyalisma  to  the  Urticaceee,  are  founded  in  error,  and  that  their  affinity  towards  the 
Naiadacese,  which  the  structure  of  Triuris  first  suggested,  is  much  confirmed  by  the 
subsequent  additions  to  our  knowledge  of  the  organisation  of  other  genera  of  this 
family.  They  agree  with  that  order  through  Potamogeton  in  their  inconspicuous  c?  $ 
flowers,  a  perianth  of  four  segments  with  valvate  testivation,  several  distinct  carpels, 
containing  a  single  ovule,  and  seeds  with  a  testaceous  putameu  containing  a  large 
macropodous  embryo.  Some  analogous  points  of  structure  in  the  fruit  and  seed  of 
Pistia  have  also  been  indicated  by  the  same  authority, 

"  All  the  plants  constituting  this  family  have  been  found  in  intertropical  South 
America,  Java,  Ceylon,  and  the  Philippine  Islands,  always  in  moist  shady  places,  and 
deriving  their  nourishment  from  the  roots  of  trees. 

Tribe  Triure/E. 
Triuris,  Miers. 
Hexuris,  Miers. 

Peltophyllum,  Gardn. 

Position. — Naiadacea? 

GENERA. 
Tribe  Sciaphile^. 

Soridium,  Miers. 
Sciaphila,  Bl. 

Aphylleia,  Champ. 
Hyalisma,  Champ. 

Numbers.  Gen.  5.  Sp.  8. 

Ceratophyllacece. 
-Triuridace^.- 

Aracece." 

-Alismacea3 — Burmanniacere. 

The  only  observation  that  I  would  make  upon  the  foregoing  views  is  that  what 
Mr.  Miers  terms  an  inembryonal  embryo  I  should  rather  call  an  exalbuminous  embryo. 

Fio-.  XCV.  hi?. 

Fig.  XCV.  bis— I.  Hexuris  Gardneri ;  3.  its  flower;  5.  its  carpel;  4.  anther  of  Triuris  hyalina. — Miers. 
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Order  XLI.  ZOSTERACE^.— Sea  wracks. 

Zosterinse.—Nees  ah  Esenb.  ex  Kunth.— Zostereae— Kunth.  enwn.  3.  115.(1841).— Posidonieae.—/(i. 

Diagnosis. — Hydral  Endogens  with  hypogynom  stamens,  a  free  ovary,  and  confervoid pollen. 

Marine  plants  resembling  sea  weeds  and  living  among  them.  Leaves  grassy,  thin, 
sheathing  at  the  base.  Flowers  very  minute,  absolutely  naked, 
or  surrounded  by  3  scales,  $  $ ,  arranged  within  herbaceous 
spathes.  $  Anthers  definite  in  number,  one  or  two-celled, 
sessile  ;  pollen  filamentous,  resembling  fine  confervae.  ^  Ovary 
free,  one-celled  ;  ovule  solitary,  pendulous,  campyloti'opal ;  or 
parietal  with  the  foramen  downwards  ;  stigmas  1  or  2,  capillary. 
Fruit  drupaceous,  one-seeded.  Seed  pendulous  ;  albumen  0  ; 
embryo  antitropal  or  homotropal,  with  a  very  large  radicle,  and 
a  highly  developed  plumule  lying  in  its  cavity. 

If  we  are  to  find  anywhere  a  positive  intercalation  of  flowering 
with  flowerless  plants  it  is  here,  where  with  naked  flowers,  but 
distinct  sexes,  we  have  the  pollen  in  a  condition  that  may  be  well 
compared  to  the  elaters  of  Marchantia  and  its  allies,  and  totally  1 
different  from  all  that  is  known  in  other  flowering  plants. 
The  habit  too  is  quite  that  of  sea  weeds.  It  therefore  seems 
expedient  to  separate  these  genera  from  the  Naiads,  which  are 
an  Order  higher  in  organization,  and  in  fact  diff"er  in  nothing from  the  common  types  of  flowering  structure,  except  in  their 
simplicity.  The  manner  in  which  fertilization  takes  place  among 
these  plants  is  unknown.  Zostera  marina,  whose  flowers  of  both 
sexes  are  inclosed  in  a  spathe  filled  with  air,  offers  indeed  no 
insuperable  difficulty  to  the  supposition  that  in  such  a  situation, 
although  the  plants  are  under  water,  yet  the  flowers  may  be 
in  a  dry  medium  ;  but,  as  Vaucher  has  observed,  this  does  not  ̂  
assist  us  to  understand  how  fertilization  is  eff'ected  in  Zostera 
maritima  which  is  dioecious.  Does  the  confervoid  pollen  float  to 
the  place  where  it  is  wanted  ? 

The  bottom  of  the  ocean  is  the  locality  of  these  plants,  which 
occur  from  the  North  Sea  to  the  Mediterranean,  the  Indian  Ocean  ' 
and  the  coasts  of  Arabia.      One  species  indeed,  Amphibolis 
zosteraefolia,  is  seen  on  the  shores  of  New  Holland,  and  another 
in  the  West  Indies.  5 

They  can  scarcely  be  said  to  form  any  part  of  the  vegetation 
subdued  by  man,  except  in  the  case  of  the  Sea  wrack,  Zostera 
marina,  which  is  a  common  material  for  packing,  and  for  stuffing 
cottagers'  cushions,  and  has  also  been  used  for  tumours,  owing 
apparently  to  the  iodme  of  the  sea  weeds  that  are  gathered 
with  it. 

Cymodocea,  Konig. 
Amphibolis,  Agh. 
GraumuUera,  Rchb. 

GENERA. 
Thalassia,  Sol. 
Zostera,  L, 

Posidonia,  Kon. 
Kernera,  W. 
Caulinia,  DC. 

Numbers.  Gen.  5.  Sp.  12  (Kunth). 

Position. 
CeramiacecB. 

— Zosterace^. — Naiadacese. 
MarchantiacecB. 

Fig.XCV. 

Fig.  XC v.— Zostera  Noltii.  1 .  An  anther ;  2.  a  portion  of  a  spathe  opened,  to  show  the  ?  and  , 
flowers;  3.  a  section  of  the  ovary;  4.  a  seed;  5.  the  same  cut  in  half,  to  show  the  plumule  ;  6.  i 
anther  opened  and  discharging  its  confervoid  pollen.— iVct*  v.  Esetibeck. 
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Alliance  XI.    NARCISSALES. — The  Narcissal  Alliance. 

Diagnosis. — Epigynous  pstaloid  Endogens,  ivith  symmetrical  flowers,  3  or  6  stamens,  and albuminous  seeds. 

From  the  Hydral  Alliance  and  its  higher  forms,  such  as  the  Water  Soldiers  (Stra- 
tiotes),  we  pass,  by  an  easy  transition,  to  the  Narcissals,  which  may  be  regarded  as 
hermaphrodite  Hydrals  growing  on  dry  land,  and  having  albumen  in  their  seeds. 
This  transition  is  effected  by  the  Bromelworts  (Bromeliaceee),  which  have  quite  the 
same  habit,  and  in  addition  a  tripetaloid  flower.  This  point  being  settled,  the  remain- 

der of  the  AlUance  consists  of  plants  which  might  be  regarded  as  Lilials,  if  then"  ovary 
were  not  adherent  ;  for  it  is  difficult  to  separate  the  Irids  from  Melanths  or  the 
AmarylLids  from  Lilyworts,  by  any  other  precise  character. 

The  principal  difficulty  in  limiting  this  AlUance  arises  out  of  the  Bromelworts,  some 
of  whose  genera  have  the  ovary  absolutely  free  :  but  such  plants  are  not  at  all  like  any 
other  part  of  the  system,  and  if  theu*  calyx  is  free,  it  is  so  fleshy  or  permanent  as  to 
have  all  the  external  appearance  of  being  adherent  to  the  ovary. 

While  however  there  is,  as  has  been  stated,  a  gentle  passage  from  Hydrals  into  Narcis- 
sals, we  find,  on  the  other  hand,  the  Aral  AlUance  provided  here  with  its  representative  in 

the  form  of  the  Taccads,  which  have  much  the  habit  of  some  Arads,  and  nevertheless 
an  adherent  ovary  and  almost  tripetaloideous  flower.  These  plants  have  also  a  very 
evident  resemblance  to  Orontiaeeae. 

Natural  Orders  of  Narcissals. 
Flowers  tripetaloideous,  ̂ -leaved,  imbricated.    Albumen  mealy     .  42.  Bromeliaceee. 
Floioers  half  tripetaloideous,  tubular.    Albumen  fleshy     .    .    .    .  43.  Taccace^. 

Flowers  hexapetaloideous,  tubular,  scarcely  imbricated.  Stameris  3, "] opposite  the  petals,  or  6  ;  anthers  turned  imoards.    Radicle  >  44.  H^modoraceve. 
7'emote  from  the  hilum,  which  is  nalced  J 

Flowers  hexapetaloideous,  viuch  hnbricated.  Stamens  6  ;  anthers  ] 
turned  imoards.  Radicle  remote  from  the  hilum,,  which  is  often  1 45.  Hypoxidace^.. 
strophiolate  J 

Flowers  hexapetaloideous,  much  imbricated.    Stamens  6,  or  more  j\^q  ryllidace/E 
anthers  turned  inwards.    Radicle  next  the  hilum  j     '  ̂ 

Flowers  hexapetaloideous.    Stamens    opposite  the  sepals  ;  anthers\  t 
turned  outwards  Amdace.f.. 
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Order  XLII.    BROMELUCEiE.— Bromelworts. 

Bromeliae,  Juss.  Gen.  49.  (1789)  ;  Diet.  Sc.  Nat.  5.  347.  (18l7^— Broraeliaceae,  Lindl.  in  Bot.  Reg.  fol. 
1068.  (1827)  ;  Bartl.  Ord.  Nat.  46.  (1830)  ;  Schult.  f.  in  Mm.  and  Sch.  Si/st.  Veg.  vol.  7.  (1830) ; 
Endl.  Gen.  Ixv. ;  Mcisn.  p.  395.    Tillandsieae,  Adr.  Juss.  Cours  Elem.  tab.  3. 

Diagnosis. — Narcissal  Endogens  with  tri-petaloideous  six-leaved  flowers  having  imbricated 
divisions,  and  mealy  albumen. 

Stemless  or  short-stemmed  plants,  with  rigid  channelled  leaves  often  covered  with 
cuticular  scales,  and  spiny  at  the  edge  or  point.    Flowers  with  gay  colours,  in  racemes 

or  panicles.  Calyx  3-parted  or  tubular, 
persistent,  never  withering,  more  or  less 
cohering  with  the  ovary,  usually  herba- 

ceous, sometimes  coloured.  Petals  3, 
coloured,  withering  or  deciduous,  equal 
or  unequal,  rigidly  imbricated.  Stamens 
6,  inserted  into  the  tube  of  the  calyx  and 
corolla  ;  anthers  opening  inwards.  Ovary 
3-celled,  many-seeded  ;  ovules  anatropal ; 
style  smgle  ;  stigma  3-lobed,  or  entire, 
often  twisted.  Fruit  capsular  or  succu- 

lent, 3-celled,  many-seeded.  Seeds  innu- 
merable in  most  cases,  always  numerous, 

with  a  leathery  skin,  or  tapering  into  a 
slender  thread  ;  embryo  taper,  curved 
or  straight,  minute,  lying  in  the  base  of 
mealy  albumen,  with  the  radicle  next the  hilum. 

Stratiotes  among  the  Hydrocharads  has 
so  much  the  foliage  of  this  Order  as  to  ren- 

der it  probable,  taking  the  fructification  also 
into  account,  that  the  nearest  affinity  of 
the  Bromelwort  Order  is  with  the  former. 
It  is,  however,  essentially  distuiguished 
by  its  seeds  having  mealy  albumen.  This 

circumstance  also  cuts  it  off  from  the  Amaryllids  and  Hypoxids.  The  habit  of  Bromel- 
worts  is  pecuhar  ;  they  are  hard  dry-leaved  plants,  often  with  a  scurfy  surface  ;  the 
species  are  frequently  capable  of  sustaining  long  drought  without  inconvenience. 
There  can  be  no  doubt  about  the  Order  belonging  to  an  epigynous  series,  and  yet 
the  whole  race  of  Tillandsias  has  the  ovary  free  ;  but  it  is  never,  I  believe,  wholly 
so,  but  has  always  so  much  union  to  the  calyx  at  the  base  as  will  show  its  adherent 
tendency.  Besides,  the  sepals  are  always  as  fleshy,  to  the  last,  as  if  they  were  ab- 

solutely incorporated  with  the  ovary.  Nevertheless,  Adrien  de  Jussieu  regards  the 
free  genera  as  a  peculiar  Order,  which  he  calls  Tillandsieae. 

All,  without  exception,  are  natives  of  the  continent  or  islands  of  America,  whence  they 
have  migrated  eastwards  in  such  numbers  as  to  have  established  themselves  as  part  of 
the  present  Flora  of  the  west  coast  of  Africa,  and  some  parts  of  the  East  Indies.  They 
are  all  capable  of  existing  in  a  dry  hot  air  without  contact  with  the  earth  ;  on  which 
accoimt  they  are  favourites  in  South  American  gardens,  where  they  are  suspended  in 
the  buildings,  or  hung  to  the  balustrades  of  the  balconies  ;  situations  in  which  they 
flower  abundantly,  filling  the  air  with  fragrance. 

The  most  remarkable  species  is  the  Pine  Apple,  or  Ananas,  which  is  well  known  for 
the  sweetness  and  fine  aromatic  flavour  of  its  fruit ;  in  its  wild  state,  however,  and  unripe, 
its  fruit  is  excessively  acid,  burning  the  gums.  In  the  West  Indies  it  is  employed, 
along  with  Bromelia  Pinguin  and  others,  to  destroy  intestinal  worms,  and  to  promote 
the  secretion  of  urine.  Tillandsia  usneoides  hangs  down  from  the  trees  in  the  woods 
of  tropical  America  like  long  dry  beards,  and  is  used  for  stuffing  birds,  and  in  the 

Fig.  XCVI. — 1.  Flower  of  Bromelia  fastuosa  ;  2.  a  flower  of  Pitcairnia  ringens  ;  3.  the  stamens  of 
the  same  ;  4.  its  seed  ;  5  a  cross  section  of  the  seed  of  Bromelia  Pinguin ;  6.  a  section  of  its  seed ; 7.  a  cross  section  of  the  ovarv  of  Bromelia  fastuosa. N  2 

6 
Fig.  XCVI. 
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preparation  of  an  ointment  used  against  hiemorrhoids.  Puya  chilensis  yields  an  extract 
used  in  healing  broken  bones  ;  a  transparent  gum  flows  Irom  the  spike  of  Puya  lanu- 

ginosa. A  yellow  colour  is  extracted  in  Brazil  from  the  root  of  Billbergia  tinctoria. 
Ropes  are  made  in  Brazil  from  a  species  of  Bromelia,  called  Grawatha  ;  and  very 
fine  muslin  has  been  manufactured  from  the  fibres  of  the  common  Pine  Apple. 

GENERA. 
Ananassa,  Lindl. 
Ananas,  Touinef. Hiomelia,  Linn. 
Karatas,  I'lum, Ananas,  Gaertn. 

Aechmea,  Ruiz  et  Pav. 
Occhmea,  Juss. 

Billbergia,  Thunh. 
Hohenbeigia,  Schult.fil. 
Acanthostachys,  Klotsch, 

Aracococcus,  Brongn. 
Cryptanthus,  Klotsch. Brocchinia,  Schult.  Jil. 
Pitcairnia,  Hcrit. 

Hepetis,  Swartz. 
Spirastigma,  Herit. Vriesia,  Lindl. 

Neumannia,  Brongn, 
Tillandsia,  Linn. 

Renealmia,  Plum. 

Amalia,  Hort.  hispan. 
Strepsia,  Nutt. 

Caraguata,  Plum. Dcvillea,  Bert. 
Guzmannia,  RuizeiPav. 
Bonapai-tea,  Ruizet  Pav, Acanthospora,  Spr. 
Misnndra,  Dietr. 

Navia,  Mart. Cottendorfia,  Schult.fil, 

Dyckia,  Schult.fil. Encholiriura,  Mart. 
Pouretia,  Ruiz  et  Pav. 

Puya,  Molina. Renealmia,  Feuill. 
Achupalla,  Humb. 

Ilechtia,  Klotsch. 
Dasylirioti,  Zucc. ?  Roulinia,  Brongn. 

Numbers.  Gen.  23.  Sp.  170. 

Hydrocliaridacece. 
Position. — Hsemodoracese. — Bromeliace^. — Hypoxidacese. 

ADDITIONAL  GENERA. 

Fig.  XCVI.*— yEchmea  fulgens.— Pajrton. 
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Order  XLIII.   TACCACEiE.— Taccads. 

Tacceae,  Presl.  Reliq.  Hcenk.  1.  149.  (1830)  ;  Bartl.  Ord.  Nat.  82,  (1830).— Taccaceae,  Key,  Sfc.  70. 
(1835) ;  Ed.  prior,  ccxxxix. ;  EndL  Gen.  Mii.—Mcisner,  p.  403. 

Diagnosis. — NarcissalEndogemwithtulularhalf-tripetaloideousflowersandJleshy  albumen. 
Large  perennial  herbs,  with  a  tuberous  root.  Leaves  all  radical,  stalked,  undivided 

or  pedatifid,  the  segments  pinnatifid  and  entire,  with  curved  parallel  veins.    Stipules  0. 

ascending  and  anatropal,  or  horizontal  and  amphitropal ;  styles  3,  connate  ;  stigmas 
connate  at  the  base,  radiating,  2-lobed.  Pericarp  berried,  indehiscent,  1 -celled,  or  half 
3-celled,  many-seeded.  Seeds  lunate  or  somewhat  ovate,  striated.  Albumen  fleshy. 
Embryo  placed  inside  the  albumen  in  the  region  of  the  hilum,  or  remote  from  it. 

Personally  I  have  had  no  opportunity  of  examining  critically  the  plants  which  com- 
pose this  small  Order.  They  are  in  some  respects  like  Arads,  in  others  like  Ginger- 

worts  (Tacca  Isevis)  ;  but  certainly  have  nothing  to  do  with  Dicotyledons.  Blume  has 
the  following  remarks  upon  Tacca.  Enum.  1.  82.  "  The  genus  Tacca  offers  the 
type  of  a  new  family  between  Araceee  and  Aristolochiacese.  To  the  former  it  approaches 
closest  in  habit,  especially  in  the  leaves,  but  it  is  very  different  from  them  in  the 
structure  of  the  parts  of  fructification.  For  in  no  species  of  true  Aracese  is  a  corolline 
perianth,  properly  so  called,  to  be  found  ;  what  we  have  the  custom  of  calling  so  in 
Dracontium  and  others,  is  nothing  but  scales,  and  not  even  a  calycine  integument  ;  the 
perianth  is,  moreover,  superior  in  Tacca.  By  this  superior  perianth  the  affinity  with 
Aristolochiacese  is  evident  ;  but  from  those  too  Tacca  differs  in  the  situation  of  the 
stamens,  which  are  not  as  in  that  Order  adherent  to  the  pistil  with  the  anthers  opening 
outwards,  but  are  placed  on  the  perianth  itself  with  the  anthers  turned  inwardly."  In 
Tacca  it  is  probable  that  there  are  several  germinating  points  upon  the  embryo,  analo- 

gous to  the  double  or  triple  plumule  of  Dracontium  ;  hence  embryos  of  such  a  kind  may 
be  said  to  be  tubers  formed  in  the  fruit  itself.  Brown  long  since  stated  {ProdromuSf 
1810)  that  a  relation  is  established  between  Arads  and  Bu'thworts  by  means  of 
Tacca.  See  also  Agardh^s  Aphorisms,  245.  For  my  own  part,  however,  this  resemblance 
to  Birthworts  seems  so  very  slight  as  to  be  unworthy  of  notice.  The  true  relation 
is  with  the  Arads,  or  at  least  with  those  0  plants  which  are  now  separated  under  the 
name  of  Orontiacese,  of  which  these  seem  to  be  an  epigynous  form.  Endlicher  compares 
them  with  Yams,  to  which  they  appear  to  have  even  less  resemblance  than  to  the  Birth- worts. 

Fig.  XCVIT.— 1.  Tacca  integrifolia ;  2.  fruit  of  T.  pinnatifida :  3.  seed  of  do.  with  half  the  ̂ osta 
veir.nved  ;  4.  section  of  its  albumen  and  embryo. — Gartmr. 

2 3 4 

I Fig.  XCVII. 
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Found  in  damp  maritime  places  and  woods  in  the  hotter  parts  of  India,  the  South 
Sea  Islands,  and  the  tropical  parts  of  Africa. 

"  The  plants  of  this  family  are  possessed  of  some  degree  of  acridity,  both  in  tlieir 
tubers  and  in  their  herbaceous  parts,  as  Rumphius  informs  us  that  the  tubers  of  T. 
pinnatifida,  dubia,  and  montana  are  rasped  and  macerated  for  four  or  five  days  in  watei*, 
and  a  fecula  is  separated  in  the  same  manner  that  sago  is,  and  like  it  employed  as  an 
article  of  diet  by  the  inhabitants  of  the  Malayan  and  Molucca  Islands.  In  Otaheite  and 
other  Society  Islands,  they  make  cakes  of  the  meal  of  the  tubers  of  T.  pinnatifida,  which 
are  the  Tacca  youy  of  some  navigators  ;  they  form  an  article  of  diet  in  China  and 
Cochin  China,  as  also  in  Travancore,  where  Dr.  Ainslie  infonns  me  they  attain  a  large 
size,  and  that  the  natives  eat  them  with  some  acid  to  subdue  the  acrimony." — Eoyle. 

GENERA. 
Tacca,  Forst.  |  Ataccia,  Presl. 

Numbers.  Gen.  2.  Sp.  8. 

Orontiacece. 
Position  Taccace^. — Bromeliacefs. 

AracecB. 

Gardner  was  of  opinion  tliat  Trichopodium  should  be  transferred  from  Birthworts 
to  this  order,  a  further  indication  of  the  natural  affinity  of  the  latter  to  either 
Endogens  or  Rhizogens. 



Narcissales.] HiEMODORACE/E. 151 

Order  XLIV.    H^MODORACE^.— Blood  Roots. 

lisemodoraceae,  R.  Brown,  Prodr.  299.  (1810) ;  Agardh.  Aphor.  170.  (1823) ;  EndL  Gen.  Ixii. 
p.  396.— Vellozieae,  D.  Don  in  Edinb.  Ph.  Journal.  (1830). 

Meisner, 

Diagnosis. — Narcissal  Endogens  with  hexapetaloideous  tubular  flowers,  3  stamens  opposite 
the  petals  or  6,  anthers  turned  inwards,  and  radicle  remote  from  the  hilum  which  is naked. 

Herbaceous  plants  with  fibrous  perennial  roots  and  permanent  sword-shaped  equitant 
leaves,  which  are  mostly  in  two  ranks.  Flowers  0 .  Peri- 

anth usually  more  or  less  woolly,  adherent ;  the  sepals  and 
petals  in  many  cases  imdis- 
tinguishable  and  united  into 
a  (cylindrical)  tube.  Stamens 
ai'ising  from  the  sepals  and 
petals,  either  3  and  opposite 
the  petals,  or  6  ;  anthers  burst- 

ing inwardly.  Ovary  with  the 
cells  I-  2-  or  many-seeded, 
adherent,    usually    3 -celled, 

Fig.  XCVIII. Fig.  XCIX. 
occasionally  1 -celled,  with  a  placenta  occupying  only  a  point  of  the  axis  ;  style  simple  ; 
stigma  undivided;  ovules  amphitropal.  Fruit  covered  by  the  withered  perianth, 
capsular,  valvular,  seldom  indehiscent,  somewhat  nucamentaceous,  with  the  placenta 
easily  separable  from  the  dissepiments,  if  any.  Seeds  either  definite  or  indefinite,  fixed 
by  the  base  or  peltate,  winged  or  wrinkled  and  angular.  [Embryo  lying  in  cartilaginous 
albumen,  short,  sti'aight,  with  the  radicle  usually  remote  from  the  hilum.  EndL] 

The  distinction  between  these  and  Amaryllids  consists  in  their  perianth  not 
having  the  regular  equitant  position  of  sepals  and  petals  which  is  found  in  the  latter, 
in  their  constantly  equitant  leaves,  and  in  their  flowers,  wliich  have  frequently  a  woolly 
surface,  and  a  small  limb  compared  with  the  tube.     From  Irids  they  are  divided 

Fig.  XCVIII.— Blancoa  canescens.    1.  a  flower  and  ovary  of  Conostylis  semula  opened. 
Fig.  XCIX. — Haemodccum  spicatum.    1.  A  flower  spread  open ;  2.  a  cross  section  of  the  ovary; 3.  an  anther. 
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by  the  number  of  their  stamens,  and  by  their  anthers  tumuig  inwards,  or,  if  theii 
stamens  are  reduced  to  three,  then,  by  those  organs  being  opposite  the  petals  ;  and  by 
their  simple  stigma.  Dr.  Herbert  includes  all  the  hexandrous  genera  in  Amaryllids  ; 
and  limits  the  Order  to  those  having  3  stamens  and  an  adherent  ovary  ;  but,  although 
it  may  be  very  difficult  to  express  in  satisfactory  language  the  exact  differences  betwe'en the  Blood-roots  and  Amaryllids,  yet  I  think  there  can  be  no  doubt  of  their  real  distinct- 

ness, and  that  the  diagnosis  now  assigned  to  them  does  sufficiently  characterize  them. 
In  Brazil,  Southern  Guiana,  and  also  in  the  Mascaren  islands,  there  occurs  a  race  of 

these  plants  which  may  be  compared  to  the  Conestyles  of  New  Holland  on  a  gigantic 
scale.    Martius,  who  calls  them  Vellozias,  describes  them  as  perennial  Lilies,  with 

their  trunks  closely  covered  by  the  withered 
remains  of  leaves,  branching  by  forks,  and 
bearing  at  their  points  tufts  of  leaves  in  the 
manner  of  a  Yucca  or  Dracaena;  some  of  them 
are  from  2  to  10  feet  high,  with  a  trunk  some- 

times as  thick  as  a  man's  body.  I  find  the structure  of  that  trmik  most  curious.  It  con- 
sists of  a  central  slender  subcyhndrical  column, 

which  never  increases  in  diameter  after  its 
first  formation,  and  which  has  the  ordinary 
monocotyledonous  structure.  Outside  of  the 
colunm  are  arranged  great  quantities  of  slen- 

der fibrous  roots,  which  cohere  firmly  by  their 
own  cellular  surface,  and  form  a  spurious 
kind  of  wood,  which  is  extremely  like  that  of 
some  kinds  of  Palm  wood,  only  it  is  developed 
by  constant  additions  to  the  very  outside  of 
the  stem.  Something  analogous  occurs  in 
Pandanus,  but  it  is  in  some  tree  ferns  only 
that  tliis  mode  of  growth  is  exactly  repeated. 
Don  proposed  to  make  an  Order  of  the  Vel- 

lozias ;  but  till  their  structure  and  that  of  the 
Bloodroots  shall  have  been  thoroughly  inves- 

tigated this  step  is  premature. 
As  to  Wachendorfia  and  its  allies,  with 

triandrous  flowers,  and  free  ovary,  Mr.  Her- 
bert looks  upon  it  as  the  type  of  an  Order 

(Wachendorfiacese)  quite  unconnected  with 
Haemodorum  and  Conostylis,  and  he  is  possi- 

bly right ;  but  in  the  meanwhile,  as  we 
know  very  little  of  these  genera,  it  seems  most  expedient  to  dismiss  them  from  the 
Blood-roots  and  station  them  in  reserve  among  the  Lilies.  Endlicher  states  that  the 
genera  of  this  Order  have  the  cells  of  the  ovary  opposite  the  petals,  and  this,  if  so, 
would  certainly  be  an  important  characteristic  ;  but  I  cannot  confirm  the  statement : 
it  is  in  truth  very  difficult  to  determine  such  a  point  in  the  majority  of  the  genera, 
whose  sepals  and  petals  are  all  apparently  on  the  same  plane.  The  true  Hsemodoraceje 
are  smooth  and  dissimilar  m  habit  to  Conostyhs  and  its  allies  ;  wherefore  a  couple  of 
additional  sub-Orders  may  be  conveniently  admitted  here,  for  which  better  characters 
may  be  hereafter  found. 

The  species  occur  in  North  America  sparingly,  and  the  Cape  of  Good  Hope  ;  several 
are  described  from  the  more  temperate  parts  of  New  Holland,  and  a  good  many  Vellozias 
and  Barbacenias  occur  in  Brazil  and  the  Mascaren  islands.  A  Barbaceuia  (Alexandrinae) 
growing  from  10  to  12  feet  high  has  also  been  noticed  by  Sir  R.  Schomburgk  in  the 
Southern  parts  of  British  Guiana. 

De  CandoUe  remarks,  that  the  red  colour  found  in  the  roots  of  Lachnanthes  tinctoria 
in  North  America,  where  it  is  used  for  dyeing,  prevails  in  Haemodorum,  and  deserves  to 
be  studied  in  the  rest  of  the  Order.  The  natives  of  the  Swan  River  hve  on  the  roots  of 
such  plants,  especially  of  Haemodorum  paniculatum  and  spicatum,  and  Anigozanthus 
floridus,  which  are  mild  and  nutritious  when  roasted,  but  acrid  when  raw.  Hook.  Journ. 
2.  355.  One  of  the  most  intense  bitters  known  is  Aletris  farinosa.  It  is  used  in  infu- 

sion as  a  tonic  and  stomachic,  but  large  doses  produce  nausea  and  tendency  to  vomit. 
It  has  also  been  employed  in  clnronic  rheumatism. 

Fig.  C— Landscape  with  Vellozias  ;  Martius. 

Fig.  C. 
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I.  —IIcemodorece.  Perianth  smooth, 
short. 

Ilseraodorum,  Sm. 
Phlebocarya,  R.  Br. 

II.  —Conostijlece.  Perianth  woolly, long. 
Dilatris,  Berg. 
Lachuanthes,  Elliot. 

Heritiera,  Gmel. 
Gyrotheca,  Salisb. 

H^MODORACEiE. 

GENEKA. 
Lanaria,  Thunh. 

Argolasia,  Juss. 
Augea,  Retz. 

Anigosanthus,  Labill. 
Anigozia,  Salisb. 
Anwgosanthus ,  Reich. Schwcegrichenia,  Spr. 

Androstemma,  Lindl. 
Conostylis,  R.  Br. 
Blancoa,  Lindl. 

Numbers.  Gen.  13.  Sp.  50, 
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Aletris,  Linn. 
Tribonanthes.  Endl. 

III.?— Velloziece. 
Vellozia,  Mart. 

Xerophyta,  Comm. Campderia,  A.  Rich. 
Radia,  A.  Rich. Barbacenia,  VandelU. 
Visnca,  Steud. 

LiliacecB. 
Position. — Iridacese. — HiEMODORACEiE. — Amaryllidaceoe. 

Fig.  CI. 

Fig.  CI. — Sections  of  the  stem  of  a  Brazilian  Vellozia  ;  1,  transverselyj  2,  3.  longitudinally. 
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Order  XLV.    HYPOXIDACE^.— Hypoxids. 

Hypoxidese,  R.  Br.  in  Flinders  {181i) ;  Agardh  Aph.  164(1823);  Ed.  jirima.  1^0.^35  (1830);  Endl. 
Gen.  Ixiii.  Meisner,  p.  397. 

Diagnosis. — Narcissal  Endogens  loiiJi  hexapetaloideous  flowers  which  are  much  imhicated, 
6  stamens  with  anthers  turned  inwards,  and  a  radicle  remote  from  the  hilum,  which 
is  often  strophiolate. 

Herbaceous  plants  with  a  tuberous  or  fibrous  perennial  root.  Leaves  always  grow- 
ing from  the  root  and  crown,  nowhere  else,  linear,  entire,  plaited,  of  a  dry  texture. 

Scapes  simple  or  bi-anched,  occasionally  very  short.  Flowers  complete,  ̂  .  Perianth 
petaloid,  adherent  to  the  ovary,  6-parted,  with  the  sepals  coarser  than  the  petals. 
Stamens  6,  inserted  into  the  base  of  the  segments  of  the  perianth  ;  filaments  distinct  ; 
anthers  turned  inwards,  2-celled,  erect,  opening  lengthwise.  Ovary  adherent,  3-celled, 
with  the  celrs  opposite  the  sepals  ;  style  terminal,  simple  ;  stigmas  distinct  or  combined, 
[crowned  by  an  operculum  formed  by  the  base  of  the  style. — Herbert]  ;  ovules  00,  axile, 
amphitropal.  Fruit  indehiscent,  dry  or  berried,  1-  2-  3-celled  ;  seeds  00,  roundish, 

with  a  lateral  hilum,  and  a  beaked  strophiole.  Embryo  in  the  axis  of 
fleshy  albumen,  straight,  with  the  radicle  remote  from  the  hilum,  and 
directed  upwards. 

As  far  as  habit  goes,  these  are  very  .different  from  the  Amaryllids, 
for  their  leaves  are  harsh  and  hairy,  and  although  dwarf,  they  have 
no  bulbs.  But  when  we  look  to  the  fructification  there  is  but 
little  to  connect  with  the  difference  in  the  vegetation.  It  is  true 
that  the  sepals  are  much  coarser  in  texture  than  the  petals,  but  that 
is  of  small  importance  ;  and  in  truth  it  is  the  position  of  the  em- 

bryo, remote  from  the  hilum,  and  that  alone,  by  which  the  Order  is  to 
be  certainly  known  ;  for  the  beaked  strophiole,  which  is  often  found 
near  the  hilum,  is  of  small  importance.  As  to  the  texture  of  the  seed- 
skin,  formerly  rehed  upon  in  distinguishing  some  of  the  Orders  of 

Endogens,  experience  and  reason  equally  reject  it  as  an  ordinal  character. 
The  whole  number  of  Hypoxids  is  inconsiderable.  What  are  known  inhabit  the  Cape 

of  Good  Hope,  New  Holland,  the  East  Indies,  the  tropics  of  America,  and  the  warmer 
parts  of  the  United  States. 

The  roots  of  Curculigo  orchioides  are  somewhat  bitter  and  aromatic,  and  are  employed 
in  tlie  East  Indies  in  gonorrhoea.  The  tubers  of  Curculigo  stans  are  eaten  in  the 
Marianne  islands  ;  those  of  Hypoxis  erecta  are  employed  by  the  aborigines  of  North 
America  in  healing  ulcers,  and  agamst  intermittents. 

GENERA. 
Curculigo,  Gcertn.  I       Ilypoxis,  L.  I  Nidbcea,  W. 

Molineria,  Colla.  Schnitzleinia,  Steud.  Pauridia,  Harv, 
Forbesia,  Eckl.  \  \ 

Numbers.  Gen.  4.  Sp.  60. 

Orchidacea;. 
Position. — Hsemodoracese. — Hypoxidace^e. — Amaryllidacese. 

Pig.  CII.— 1.  Seed  of  Curculigo  orcliioides;  2.  a  perpendicular  section  of  it  —Gcertver. 
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Order  XLVI.    AMARYLLIDACEtE.- Amaryllids. 
Narcissi,  the  second  section,  Jitss.  Gen.  54.  (1789).— Amaryllideae,  R.  Brown  Prodr.  296.  (1810)  ;  //er. hert.  Appendix  to  the  But.  Mag.  -1821) ;  Id.  Amaryllid,  (1837)  ;  Endl.  Gen.  Ixiv.  ;  3Ieisner  p  393 — Narcissea;  Agardh.  Aph.  173.  (1823). 

Di  AGNOSis. — NarcissaL  Endogens  with  liexapetaloideous  much  imbricated  flowers^  6  or  more stamens  with  the  anthers  turned  inwards,  and  the  radicle  next  the  hilum. 

Generally  bulbous  plants,  sometimes  fibrous-rooted,  occasionally  with  a  tall,  cylin- drical, woody  stem.    Leaves  ensiform,  with  parallel  veins,  rarely  expanded  at  the  sides into  an  oval  lamina 
with  a  narrow  sta  lk. 
Flowers  usually 
with  spathaceous 
bracts.  Scape  not 
spadiceous.  Calyx 
and  coi'olla  con- 

founded, adherent, 
regular,  coloured, 
the  former  over- 

lapping the  latter. Stamens  6,  arising 
from  the  sepals  and 
petals,  sometimes 
cohering  by  their  dilated  bases  into  a 
kind  of  cup  ;  sometimes  an  additional 
series  of  barren  stamens  is  present, 
often  forming  a  cup  which  surraomits 
the  tube  of  the  perianth  ;  anthers 
bursting  inwardly.  Ovary  3-celled, 
the  cells  opposite  the  sepals,  many- 
seeded,  or  sometimes  1  -  or  2-seeded  ; 
ovules  anatropal  ;  style  1  ;  stigma  3- 
lobed.  Fruit  either  a  3-celled,  3- 
valved  capsule,  with  locuhcidal  dehis- 

cence, or  a  1-3-seeded  berry.  Seeds 
with  either  a  thin  and  membranous, 
or  a  brittle  and  black  or  a  thick  and 
fleshy  testa  ;  albumen  fleshy  or  cor- 

neous ;  embryo  nearly  straight,  with 
its  radicle  turned  towards  the  hilum. 

The  only  Orders  with  which  this 
need  be  compared  are  the  Lihes,  from 
which  it  is  known  by  its  inferior  ova- 

ry :  the  Irids,  which  are  distin- 
guished by  being  triandrous,  with  tire 

anthers  turned  outwards  ;  and  the 
Blood-roots  and  Hypoxids  are  known,  the  first  by  the  nature  of  their  albumen,  and  the 
latter  by  the  lateral  position  of  their  embryo,  &c.  No  one  has  ever  thought  of  dismem- 

bering it,  since  Brown  founded  it  upon  Jussieu's  2d  section  of  Narcissi  ;  and  it  can 
scarcely  be  said  to  comprehend  an  anomalous  genus,  unless  Chvia  and  Doryanthes  be 
so  considered,  on  account  of  their  fascicled  roots.  Agave  and  Fourcroya,  the  stems  of 
which  are  woody,  and  Gethylhs,  because  of  its  being  polyandrous.  The  latter  deviation 
from  the  ordinary  character  of  the  Order  will  probably  be  considered  of  less  importance, 
if  we  bear  in  mind  the  polyandrous  structure  of  some  Blood-roots,  and  especially  if,  in 
the  first  place,  the  genuine  Amaryllidaceous  genus  Phycella  be  attended  to,  which  laas 
a  tendency  to  produce  additional  stamens  ;  and  if,  secondly,  the  coronet  of  Narcissus 
itself  be  borne  in  mind,  which  is  in  fact  an  organ  representing  an  extra  number  of  sta- 

mens. I  have  elsewhere  remarked  {Bot.  Reg.  1341.)  that  this  is  connected  with  a  strong 
tendency  in  the  whole  Order  to  fonn  another  set  of  male  organs  between  the  perianth 

rig.  cm. 

Fig.  cm. — Pancratium  maritimuni.  1.  a  flower  cut  open,  and  showing  that  there  is  a  bifid  tooth, 
forming  a  coronet  or  cup,  between  each  stamen  ;  2.  a  transverse  section  of  the  ovary. 

Fig.  CIV.— Alstrormeria  Pelegrina,.  1.  A  section  of  its  capsule  ;  2.  a  perpendicular  section  of  its  seed. 
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and  those  stamens  that  actually  develope. 
Hence  a  curious  instance  is  exhibited,  to 
which  several  parallels  may,  however,  be 
found  in  other  families,  of  the  force  of  deve- 

lopment being  generally  confined  to  a  series 
of  organs  originating  within  those  which 
should  be  formed  according  to  the  ordinary 
laws  of  structm'e.  Of  course,  in  all  such 
Orders  a  multiplication  of  the  usual  number 
of  stamens  is  more  to  be  expected  than  where 
this  peculiar  circumstance  does  not  exist. 

The  leai'ned  investigator  of  the  Order,  the 
Honourable  and  very  Rev.  W.  Herbert, 
Dean  of  Manchester,  includes  in  it  the  whole 
Narcissal  Alliance,  to  which  he  adds  the 
Yams  ;  for  his  reasons  for  which  the  reader 
is  referred  to  the  elaborate  monograph  above 
quoted.  The  remarkable  difference  in  habit 
between  the  bulbous  species,  Uke  Narcissus, 
and  the  arborescent  kinds,  such  as  Agave 
and  Littsea,  is  precisely  analogous  to  what 
occurs  among  the  Lilies,  and  does  not  appear 
to  be  coimected  with  differences  in  the  fruc- 

tification. Dr.  Joseph  Hooker  is  of  opinion 
that  Brown  is  right  in  regarding  Campynema 
as  belonging  to  Melanths  ;  but  its  inferior 
ovary  is  against  this  view,  notwithstanding 
its  separate  styles.  It  is  probably  an  oscu- 

lant genus. 
A  very  few  only  are  found  in  the  North  of 

Europe  and  the  same  parallel ;  these  are 
plants  of  the  genera  Narcissus  and  Galan- 
thus.  As  we  proceed  south  they  increase. 
Pancratium  appears  on  the  shores  of  the 
Mediterranean  ;  Crinums  and  Pancratiums 
abound  in  the  West  and  East  Indies  ;  Hse- 
manthus  is  fomid  for  the  fii'st  time  with  some 
of  the  latter  on  the  Gold  Coast ;  Hippeastra 
show  themselves  in  countless  numbers  in 
Bi'azil,  and  across  the  whole  continent  of 
South  America  ;  and,  finally,  at  the  Cape  of 
Good  Hope  the  maximum  of  the  Order  is 
beheld  in  all  the  beauty  of  Hsemanthus, 
Crinum,  CUvia,  Cyrtanthus,  and  Brunsvigia. 
A  few  are  found  in  New  Holland,  the  most 
remarkable  of  which  is  Doryanthes. 

This  is  one  of  the  few  monocotyledonous  Or- 
ders in  which  poisonous  properties  occur. 

They  are  principally  apparent  in  the  viscid 
juice  of  the  bulbs  of  Hsemanthus  toxicarius 
and  some  neighbouring  species,  in  which  th  ; 
Hottentots  are  said  to  dip  their  arrow-heads, 
and  Amaryllis  Belladonna,  which  is  said 
to  be  employed  for  poisoning  in  the  West 
Indies,  (Endl.)  ;  but  this  is  no  doubt  a  mis- 

take, and  the  statement  applies  to  some  other 
bulbs  of  the  Order — for  the  Belladonna  is  a 
Cape  plant;  probably  to  Hippeastra,  which 
Martins  tells  us  have  poisonous  bulbs.  The 
bulbs  of  Leucoium  vernum,  of  the  Snowdrop 
and  Daff'odil,  have  for  ages  been  known  as emetic  ;  and  it  has  recently  been  shown  by 
Loiseleur  Deslongchamps  that  a  similar 
power  exists  in  Narcissus  Tazzetta,  odorus 
and  Poeticus,  and  in  Pancratium  maritinmm . 

Fig.  CV.— Littaea  geminiflora. 
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The    flowers    of  Narcissus 
Pseudo- Narcissus  are  not  only 
emetic,  but  a  dangerous  poison, 
occasionally  producing  serious 
consequences  in  infants  which 
are  allowed  to  swallow  them. 
De  CandoUe  considers  the  prin- 

ciple found  in  Amaryllids  ana- 
logous to  that  of  the  Squill 

(Essaiy  p.  290).  Oporanthus 
luteus  is  purgative,  Alstrome- 
ria  salsilla  diaphoretic  and  diu- 

retic, Amaryllis  ornata  astrin- 
gent.   Agardh  Apk.  17 H.  A 

kind  of  arrow-root  is  prepared 
from  the  succulent  roots  of 
Alstromeria     pallida  and 
others,  in  Chile.  Bomarea 
Salsilla  is  employed  as  a  sub- 

stitute for  Sai'saparilla.  Agave 
Americana,  the  American  Aloe, 
which  is  said  to  flower  once 
only  in  a  hundred  years,  a 
gardener's  fable,  forms  impe- 

netrable hedges  with  its  hard 
and  spiny  leaves  ;  its  fibre  and 
that  of  some  neighbouring  spe- 

cies, especially  the 
Pita  plant,  is  ex- 

tremely tough,  and 
forms  excellent 
cordage ;  its  root 
is  diuretic  and  an- 
tisyphilitic,  and  is 
even    brought  to 
Europe  mixed  with 
Sarsaparilla.  "The 
species  of  Agave  are 
not  alone  ornamen- 

tal as  plants  and 
useful   as  hedges, 
but  are  important 
for  their  products. 
The  roots,  as  well 
as  the  leaves,  con- 

tain ligneous  fibre 
(pita  thread),  use- 

ful for  various  pur- 
poses :  this  is  se- 

parated by  bruis- 
ing and  steeping  in 

water,  and  after- 
wards   beating. — 

The  Mexicans  also 
made  their  paper 
of   the  fibres  of 
Agave  leaves  laid 
in    layers.  The 
expressed  juice  of 
the  leaves  evapo- 

rated, is  stated  by 
Long,  in  his  Hist, 
of  Jamaica,  to  be 
also  useful    as  a 
substitute  for  soap. 
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Fig.  CVI. 

Fig.  CVI. — Agave  Anioricana. 
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But  the  most  important  product  of  Agave,  and  especially  of  A.  Americana,  the 
species  now  most  commcii  in  the  South  of  Europe,  is  the  sap,  which  exudes  upon 
the  cutting  out  of  the  inner  leaves,  just  before  the  flower-scape  is  ready  to  burst 
forth.  Of  this  a  very  full  account  is  given  by  Humboldt,  in  his  Political  History  of 
New  Spain,  book  iv.  c.  9.  The  species  is  A.  Americana,  called  metl  by  the  Mexicans, 
and  Maguay  de  Cociuza  in  Caraccas.  Pittes  and  maguey-metl  are  varieties  of  A. 
Americana,  which  is  stated  to  be  common  everywhere  in  Equinoctial  America,  from 
the  plains  even  to  elevations  of  between  9000  and  10,000  feet.  A.  Mexicana  is  also, 
by  some  authors,  called  maguei-metl,  and  also  manguai ;  and  A.  Vivipara  is  theo- 
metl  or  manguei  divinum.  In  Cumana  and  Caraccas,  A.  Cubensis  is  called  maguey 
de  Cocay.  Humboldt  informs  us,  that  the  first  (A.  Mexicana)  is  extensively  culti- 

vated in  the  interior  table-land  of  Mexico,  and,  indeed,  extends  as  far  as  the  Aztec 
language.  The  juice  of  the  Agave  is  of  a  very  agreeable  sour  taste.  It  easily  fer- 

ments on  account  of  the  mucilage  and  sugar  it  contains,  when  it  is  called  pulque 
by  the  Spaniards.  This  vinous  beverage,  which  resembles  cider,  has  an  odour  of 
putrid  meat,  extremely  disagreeable  ;  but  the  Europeans,  who  have  been  able  to  get 
over  the  aversion  which  this  fetid  odour  inspires,  prefer  the  pulque  to  every  other 
liquor.  A  very  intoxicating  brandy  is  formed  from  the  pulque,  which  is  called 
mexical  or  aguardiente  de  maguey.  The  government  drew  from  the  Agave  juice  a  net 
revenue  of  £166,497  in  three  cities." — Royle.  Agave  saponaria  is  a  powerful  detergent ; 
its  roots  are  employed  in  Mexico  as  a  substitute  for  soap.  A  cold  infusion  of  the  leaves 
of  Chseradodia  Chilensis  is  purgative  and  diuretic  ;  it  is  called  Thekel,  in  Chile» — Molina. 

GENERA. 

Gany^nedes ,  Haw. 
Philogyne,  Haw. Hermione,  Haw. 
«.  Jonquillia,  DC. 
/S.  Tazetta,  DC. Chloraster,  Haw. 

Corbularia,  Haw. 

Tribe  I.  —  Amaryllese. 
Bulbs,  without  a  coro- net in  the  Jloiver. 

Galanthus,  Linn. 
9  Erangelia,  Renealm. 

Leucojum,  Linn. Nivaria,  Monch. 
Acis,  Salisb. 
Erinosma,  Herb. 
Lapiedra,  Lagasc. 
Carpolyza,  Salisb. Hessca,  Berg. 
Gethyllis,  L. 
Papiria,  Thunb. Ixiolirion,  Fisch. 

Bravoa,  Llav. 
Ccetocapnia, ljk.et  Otto. 

Sternbergia,   Waldst.  et 
Kit. 

Oporanthus,  Herb. 
Haylockia,  Htrb. 
Cooperia,  Herb. 

Sceptranthus,  Grab. 
Amaryllis,  Linn. 

Lilio- Narcissus,  Tour. 
Belladonna,  Sweet. 
Callirhoe,  Link. 

Zephyranthes,  Herb. 
Argyropsis,  Herb. 
Pyrolirion,  Herb. 
Hab  ran  thus.  Herb. 
Sprekelia,  Heist. 
Hippeastrum,  Herb. 

Amaryllis,  Sweet. 
Coburgia,  Herb. 
Leopoldia,  Herb. Vallota,  Herb. 

Lycoris,  He7-b. Strumaria,  Jacq. 
Hessea,  Herb. Nerine,  Herb. 

Galathea,  Herb. 
Brunsvigia,  Heister. 
Imhofia,  Herb. 
Buphane,  Herb, 
Boophane,  Herb. Ammocharis,  Herb. 

Griffinia,  Ker. 
Crinum,  Linn. 
Haemanthus,  Linn. 

Tristegia,  Rchb. 
Polysiegia,  Rchb. Cyrtanthus,  Ait. 
Thnmia,  Gmel. 
Cyrtanthus,  Plerb. Monella,  Herb. 

Gastronema,  Herb. 
Coleophyllum,  lOotsch. 

Tribe  II.  —  Narcissese. 
Bulbs,  with  a  coronet 
in  the  Jtower 

Phycella,  Lindl. 
Placea,  Miers. 
Eucrosia,  Ker. 
Carpodetes,  Herb. 

Liperiza,  Herb. 
Calliphruria,  Herb. 
Eurycles,  Salisb. 

Proiphys,  Herb. Calostemma,  R.  Br. 
Vagaria,  Herb. 
Tapeinanthus,  He7-b. Chlidanthus,  Herb. 
Clinanthus,  Herb. 
Urceolina,  Rchb. 

Urceolaria,  Herb. 
Collania,  Schultz. 

Coburgia,  Sweet. 
Phaedranassa,  Herb. 
Stenomesson,  Herb. 

Chrysiphiale,  Ker. 
Spficerotele,  Presl. Elisena,  Herb. 
Liriope,  Herb. 
Liriopsis,  Rchb. 

Pancratium,  Linn. 
Hymenocallis,  Salisb. Schizostephanium, 

Rchb. 
Halmyra,  Salisb. Tiaranthus,  Herb. 

Choretis,  Herb. 
Ismene,  Herb. 

Callithaunie,  Herb. 
Narcissus,  Linn. 
Ajax,  Haw. Diomedes,  Haw. 
Queltia,  Haw. Schizanthes,  Haw. 

Tribelll.— Alstromeriea?. 
Fibrosis  rooted.  Sepals 
different  in  form  from 
the  petals. 

Tribe  IV.  —  Agaveae.  [ 
Fibrous  rooted.  Sepals  \ 
and  petals  alike. 

Clivia,  Lindl. 
Imatophyllum,  Hook. Himantophyllum,  Spr. 

Campynema,  Labill. Campy lonema,  Poir. 
Doryanthes,  Correa. 
Agave,  L. Littsea,  Tagl. 
Bomipartea,  W. 

Fourcroya,  Vent. 

Chaeradodia,  Herb. 
Alstromeria,  L. 
Collania,  Herb. 
Spha;rine,  Herb Bomarea,  Mirb. 

Numbers.  Gen.  68.  Sp.  400. 

MelanthacecB. 
Position. — Iridacese. — Amaryllidace^. — Hypoxidacese. lAliacece. 

ADDITIONAL  GENUS. 
Rliodophiala,  Pre.''!.,  perhaps  Phycella. 
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Order  XLVII.    IRIDACEiE.— Irids. 

Irides,  Juss.  Gen.  57.  (1789).— Ensatae,  Ker  in  Ann.  of  Botany,  1.219.  (180.5).— Irideae.iJ.  Brown  Prodr- 
302.  (1810) ;  Ker.  Gen.  Irid.  (1827)  ;  Bartl.  Ord.  Nat.  44.  (1830)  ;  Meismr,  p.  391.— IridaceaD,  Kd. pr.  ccxl. ;  Endl.  Gen.  Ixi. 

Diagnosis. — Narcissal  Endogens  with  3  stamens  opposite  the  sepals,  and  anthers  turned outivards. 

Herbaceous  plants,  or  very  seldom  under-shrubs,  usually  smooth  ;  the  hairs,  if  there 
are  any,  simple.  Roots  tuberous  or  fibrous.  Leaves  equitant  and  distichous  in  most 
genera.  Inflorescence  terminal,  in  spikes,  corymbs,  or  panicles,  or  crowded,  sometimes 
radical.  Bracts  spathaceous,  the  partial  ones  often  scarious ;  the  sepals  occasionally 
rather  herbaceous.  Calyx  and  corolla  adherent  or  coloin-ed,  their  divisions  either  par- 

tially cohering,  or  entu'ely  separate  ;  sometimes  irregular,  the  3  petals  being  occasion- 
ally very  short.  Stamens  3,  arising  from  the  base  of  the  sepals  ;  filaments  distinct  or 

connate  ;  anthers  bursting  externally  lengthwise,  fixed  by  their  base,  2-celled.  Ovary 
3-celled,  cells  many-seeded  ;  ovules  anatropal  ;  style  1  ;  stigmas  3,  often  petaloid,  some- 

Fig,  cviir.  Fig.  cix.  Fig.  ex. 

times  2-lipped.  Capsule  3-celled,  3-valved,  with  a  loculicidal  dehiscence.  Seeds 
attached  to  the  inner  angle  of  the  cells,  sometimes  to  a  central  column  becoming  loose, 

Fig.  C  \  11— Diagram  of  an  Iris. 
Fig   CIX  — Iris  gerniaiiica. 

Fig.  CVIII. — Ripe  capsule  of  an  Iris. 
Fig.  ex.— "Vertical  section  of  its  seed. 
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embryo 

Fig.  CXI. 

spheroidal,  angular,  oblong,  or  winged  ;  albumen  horny,  or  densely  fleshy 
inclosed  within  it,  the  radicle  being  uniformly  next  the  hilum. 

This  Order  differs  from  that  of  Amaryllids  essentially,  in  being  triandrous,  with  the 
anthers  turned  outwards  ;  from  Orchids,  to  which  it  approaches  nearly  in  some  respects, 
in  not  being  gynandrous  ;  in  the  nature  of  the  seeds  and  placentae,  in  all  the  anthers 

being  distinct ;  from  Gingers  and  Arrowroots 
the  three  perfect  stamens  divide  it,  indepen- 

dently of  the  structure  of  the  leaves,  which 
are  extremely  different.  Blood-roots,  which 
are  often  triandrous  with  equitant  leaves, 
have  the  anthers  bursting  inwardly,  and 
when  triandrous  their  stamens  are  opposite 
the  petals.  The  Iris  represents  the  general 
structure  of  the  Order  ;  but  a  departure 
from  the  form  of  perianth  foimd  in  that  ge- 

nus takes  place  in  Crocus,  the  flower  of 
which  is  extremely  like  that  of  Gethyllis  and 
Oporanthus  among  AmaryUids  on  the  one 
hand,  and  of  Colchicum  among  Melanths  on 
the  other  ;  the  latter  is  known  by  their  supe- 

rior triple  ovary.  The  dilated  stigma  found 
in  Iris  is  characteristic  of  only  a  part  of  the 
Order  ;  in  Crocus  the  stigma  is  rolled  up 
instead  of  being  spread  open,  and  in  many 
genera  it  is  absolutely  thread-shaped.  Brown 
observes,  that  Burmannia  appears  at  first 
sight  to  agree  with  Irids,  especially  in  its 
equitant  leaves,  colom'ed  superior  trian- drous perianth,  and  3  dilated  stigmas  ;  it 
cannot,  however,  be  united  with  them,  on 

account  of  its  fertile  stamens  being  opposite  the  inner  segments  of  the  perianth,  and 
alternating  with  an  equal  number  of  sterile  ones,  because  of  the  transverse  dehiscence 
of  the  anthers,  and  also  the  structure  of  the  seeds.  In  Xyris  some  resemblance  with 
this  Order  is  discoverable,  especially  in  the  disposition  of  the  leaves,  the  triandrous 
flowers,  and  anthers  turned  outwards  ;  but  that  genus  is  very  distinct  in  its  free  peri- 

anth, the  outer  segments  of  which  are  glumaceous,  and  the  inner  distinctly  petaloid,  in 
the  ungues  bearing  the  stamens  at  their  apex,  in  the  sterile  alternate  stamens,  and 
especially  in  the  structure  of  the  seed. — Prodr.  302.  The  whole  Order  is  greatly  m 
want  of  a  good  critical  examination  ;  but  much  caution  is  required  in  forming  the 
genera,  especially  in  deriving  characters  from  the  seeds,  for  they  are  both  round,  and 
fleshy,  and  thin,  in  the  genus  Iris. 

The  Irids  are  principally  natives  either  of  the  Cape  of  Good  Hope,  or  of  the 
middle  parts  of  North  America  and  Europe.  A  few  only  are  foimd  within  the  tropics, 
and  the  Order  is  generally  far  from  abundant  in  South  America,  if  compared  with  the 
numbers  that  exist  at  the  Cape.  The  genera  Marica  and  Morsea  appear  to  occupy  the 
same  station  in  hot  climates  that  Iris,  a  closely  related  genus,  does  in  cooler  latitudes. 
Crocus,  among  the  most  conspicuous  of  the  Order,  occurs  only  in  Europe  and  Asia. 
None  of  the  Cape  or  New  Holland  forms  appear  in  America. 

More  remarkable  for  their  beautiful  fugitive  flowers  than  for  their  utiUty.  The 
rhizome  of  some  of  them  is  slightly  stimulating,  as  the  violet-scented  Orris  root,  the  pro- 

duce of  Iris  Florentina.  Various  species  of  Sisyrinchium,  Ferraria,  Libertia,  and  the 
Irises  pseud-acorus,  tuberosa,  versicolor,  and  verna,  are  used  as  dim-etics,  purgatives,  and 
emetics,  but  some  of  them  are  apt  to  produce  distressing  nausea  like  sea-sickness,  with 
a  prostration  of  strength.  The  substance  called  Saffron  is  the  dried  stigmas  of  Crocus 
sativus  ;  its  colouring  ingredient  is  a  peculiar  principle,  to  which  the  name  Polychroite 
has  been  given  ;  it  possesses  the  properties  of  being  totally  destroyed  by  the  action  of 
the  solar  rays,  of  coloiuing  in  small  quantity  a  large  body  of  water,  and  of  forming  blue 
and  green  tints  when  treated  with  sulphuric  and  nitric  acid,  or  with  sulphate  of  iron. 
In  moderate  doses  this  substance  stimulates  the  stomach,  and  in  large  quantities  excites 
the  vascular  system.  Moreover  it  seems  to  have  a  specific  influence  on  the  cerebro-spinal 
system,  as  it  affects,  it  is  said,  the  mental  faculties,  a  result  which  De  Candolle  considers 
analogous  to  that  produced  by  the  petals  of  certain  odorous  flowers.  In  modern  prac- 

tice it  is  little  used,  except  as  a  colouring  ingredient ;  on  the  Continent  it  is  employed 

Fig.  CXI.— 1.  Spathe  and  flowers  of  Rigidella  immaculata ;  2.  the  petals,  stamens,  &c.  of  it ;  3.  a cross  section  of  the  capsule  of  Pardanthus  Chinensis  ;  4.  a  perpendicular  section  of  its  seeds. 
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as  an  agreeable  stimulant  in  many  culinary  preparations  and  liqueurs.  In  a  medicinal 
point  of  view  it  is  frequently  used  to  assist  the  eruption  of  exanthcmatous  diseases  ;  on 
the  same  principle  that  bird-fanciers  give  it  to  birds  in  the  moult.  It  has  been  used  as 
a  carminative,  antispasmodic  and  emmenagogue.'" — Pereira.  Sicilian  saffron  is  obtained from  Crocus  odorus,  according  to  Gussone.  According  to  Gray,  the  roasted  seeds  of  Iris 
pseud-acorus  very  nearly  approach  Coffee  in  quality. — Suppl.  Pharmac.  237.  Iris  sibirica 
is  regarded  as  an  antisyphilitic  ;  Iris  foetidissima,  the  ̂ upty  of  Dioscorides,  has  some  repu- 

tation as  a  cure  for  scrofula.  Gladiolus  segetum  has  been  fancied  an  aphrodisiac,  a 
reputation  doubtless  obtained  from  its  acrid  qualities,  which  seem  to  occur  in  the  whole 
Order,  as  far  as  they  have  been  examined.  Nevertheless,  we  are  told  that  the  Hottentots 
eat  the  tubers  or  conns  of  various  species,  whose  starch  renders  them  nutritious.  Those 
of  Trichonema  edule  are  eaten  by  the  natives  of  Socotra,  as  we  learn  from  Welstead. 
According  to  Endlicher,  the  purple  flowers  of  Iris  germanica  and  sibirica,  treated  with 
lime,  furnish  a  green  colour  (Liliengriin),  "much  used  by  artists."  The  stem  of  Witsenia 
maura  is  said  to  abound  in  rich  saccharine  juice. — Bot.  Reg.  1.  5.  Some  Brazilian  Irids 
are  purgative,  among  which  Martins  particularly  enumerates  Ferraria  purgans  and 
cathartica,  and  Sisyrmchium  galaxioides. 

Sisyrinchium,  L. 
Bermudiana,  Tourn. 
Sijorhijnchium,  Hffmsg. 

Orthrosanthus,  Sweet. 
Solenomelus,  Miers. 

Crukshanksia,  Miers. 
Symphyostemon,  Mier*. 
Eleutheiine,  Herb. 
Psythirisma,  Herb. 
Echthroiiema,  Herb. 
Eriphilema,  Herb. 
Calydorea,  Herb. 
Glumosia,  Herb. 
Tecophilaea,  Bert. 

Phyganthus,  Popp. 
Plippigia,  Kunze. 

Libertia,  Spr. 
Rcnealmia,  R.  Br. 
Nematostigma,  Dietr. 

Cipura,  Aubl. 
Marica,  Schreb. 
?  Trimeriza,  Salisb. 
9  Hydastylis,  Salisb. 
?  Galathea,  Salisb. 

Hymen  ostigma ,  HochtU 
Vieusseuxia,  Roche. 

?  Freuchenia,  Eckl. 
Plantia,  Herbert. 
Trimezia,  Herbert. 

GEN 
Moraea,  Linn. 

Honieria,  Vent. 
?  Dieles,  Salisb. 

Diplarrhena,  Labill. 
Iris,  Linn. 

Xiphion,  Tournef. 
Hermodactylus.  Tourn. 
Sisyrinchium,To\\vnef. 
Ms,  Tratt. Herbertia,  Sweet. 

Cypella,  Herb. Phalocallis,  Herb. 
Alophia,  Herb. 
Trifurcaria,  Herb. 
Hydrotffinia,  Lindl. 
Beatonia,  Herb. 
Tigridia,  Juss. 
Rigidella,  Lindl. 
Ferraria,  Linn. 
Pardanthus,  Ker. 
Belcmcanda,  Rheede. 

Aristea,  Soland. 
Cleanthe,  Salisb. 
?  Bobartia,  Linn. 
Wredowia,  Eckl. 

Witseuia,  Thunb. 
Nivenia,  Vent. 
Genlisia,  Rchb. 
Sophronia,  Lichtenst. 

ERA. 

Tapeinia,  Commers. Patersonia,  R.  Br. 
Genosiris,  Labill. 

Galaxia,  Thunb. Ovieda,  Spreng. 
Lapeyrousia,  Pourr. 
Peyrousia^  Sweet. 
Meristostigma,  Dietr. Anomatheca,  Ker. 
Anornaza,  Lawson. 

Babiana,  Ker. 
Acaste.  Salisb. 

Acidanthera,  Hochst. 
Gladiolus,  Tournef. 

Hebea,  Pers. 
Lemonia,  Pers. 
Homoglossum,  Salisb . 
Synotia,  Sweet. Streptanlhera,  Sweet. 
Bertera,  Sweet. 

Antholyza,  Linn. 
Cunonia,  Buttn. 
Anisanthus,  Sweet. 
Petamenes.  Salisb. 

Watsonia,  Mill. 
Micranihus,  Pers. 
Phalangium,  Houtt. Meriana,  Trev. 

9  Neuberia,  Eckl. 
Sparaxis,  Ker. 
Montbretia,  DC. 

Hexaglottis,  Vent. Tritonia,  Ker. 
Waizia,  Rchb. 
Houttuynia,  Houtt. Freesa,  Eckl. 
Bellendenia,  Ratin. 

Morphixia,  Ker. 
Ixia,  Linn. 

Hyalis,  Salisb. Eurydice,  Pers. 
Agretta,  Ecld. Diasia,  DC. 
Aglcea,  Pers. Melasphcerula,  Ker. 
Phalangium,  Burm. 

Hesperantha,  Ker. 
Hesperanthus,  Salisb. Geissorhiza,  Ker. 
9  Weihea,  Eckl. 
9  Spatalanthus ,  Sweet. Trichonema,  Ker. 
Romulea,  Maratti. 

Nemastylis,  Nutt. Gelasine,  Herb. 
Crocus,  Tournef, 

Numbers.  Gen.  53.  Sp.  550. 

OrchidacecB. 
Position. — Hsemodoracese. — Iridace^. — AmaryUidacese. 

ADDITIONAL  GENERA. 
Eustylis,  A.  Gray,  near  Nemostylis. 
Lausbergia,  de  Vriese,  near  Cypella. 

Distrepta,  Miers, 

Crocosmia,  Planch,  near  Tritonia. 
Polia,  Tenore,  near  Tigridia. 

Tecoi^hihxja. 

O 
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Alliance  XII.    AMOMALES. — The  Amomal  Alliance. 

Diagnosis. —  Epigynotis  petaloid  Endogens,  with  un symmetrical  floioers,  from  1  <o  5 
stamens,  some  of  tvJtich  arc  abortive,  and  albuminous  seeds. 

In  the  Narcissal  Alliance,  the  series  was  terminated  by  the  Trids,  many  of  whose 
genera  have  a  singularly  ii*regular  corolla  :  as,  for  example,  Babiana  ;  there  was,  how- 

ever, even  in  these  last,  an  exact  symmetry  in  the  number  of  parts  of  which  the  flowers 
consist.  In  this  Alliance  that  symmetry  is  wholly  lost,  the  number  of  perfect  stamens, 
as  represented  by  anthers,  being  reduced  to  one,  or  even  half  a  one,  and  not  exceeding 
five  in  any  instance.  At  the  same  time  the  development  of  the  foliage  takes  a  new 
direction.  In  the  majority  of  Narcissals  the  leaves  are  absolutely  sword-shaped,  and 
their  veins  consequently  run  in  pai^allel  lines  ;  and  even  when,  as  sometimes  happens, 
their  leaves  become  widened,  the  veins  still  converge  at  the  point.  But  in  the  Amomal 
Alliance  the  veins  always  divei'ge  ;  the  result  of  which  is  a  foliage  of  quite  another  cha- 

racter, to  which,  among  Endogens,  some  Lilyworts  offer  the  only  resemblance.  When 
such  leaves  acquire  a  large  size,  they  are  frequently  split  into  lateral  ribands. 

Natural  Orders  of  Amomals. 

Stamens  more  than  1  ;  (anthers  2-celUd,  no  vifellus)  4  8.  Musace^e. 
Stamen  but  1  ;  anther  2-ceUed,  embryo  in  a  vitellus  49.  Zingiberace^.. 
Stamen  hut  1  ;  anther  l-celled  (halved),  no  vitellus   50,  Marantace.*;. 

For  original  observations  upon  the  development  of  these  plants  the  reader  is 
referred  to  Criiger  in  Henfrey  and  Huxley's  Scientific  Memoirs,  vol.  i.  p.  155. 
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Okder  XLVIII.    MUSACEiE.— Musads. 

Musac,  Jtiss.  Gen.  (1789).— Musacea;,  Agardh  Aph.  180.  (182b)  ;  Ach.  Rich.  Nouv.  Eldm.  ed.  4.  436. 
(1828)  ;  Endlicher  P^-odr.  Fi.  Nor/.  34.  (1833) ;  Endl.  Gen.  Ixx. ;  Lestiboudots  in  Ann  Sc.  Nat.  2. ser.  17.  257.  ;    Meisner,  p.  ̂89. 

Diagnosis. — A7noinal  Endogens  with  more  stamens  than  one. 
Stemless  or  nearly  stemless  plants,  with  leaves  sheathing  at  the  base,  and  fonning  a 

kind  of  spurious  stem,  often  very  large,  their  limb  separated  fron  thc»  taper  petiole  by 
a  round  tumour,  and  having  fine  parallel  veins  diverg- 

ing regularly  from  the  midrib  towards  the  margin. 
Flowers  spathaceous.  Perianth  6-parted,  adherent, 
petaloid,  in  2  distinct  rows,  more  or  less  irregular. 
Stamens  6,  inserted  upon  the  middle  of  the  divisions, 
some  always  becoming  abortive  ;  anthers  linear,  turned 
mwards,  2-celled,  often  having  a  membranous  petaloid 
crest.  Ovary  inferior,  3-celled,  many- seeded,  rarely 
3-seeded  ;  ovules  anatropal  ;  style  simple  ;  stigma 
usually  3-lobed.  Fi'uit  either  a  3-celled  capsule,  with  a 
loculicidal  dehiscence,  or  succulent  and  indehiscent. 
Seeds  sometimes  surrounded  by  hairs,  with  an  integ-u- 
ment  which  is  usually  crustaceous  ;  embryo  orthotropal, 
oblong -linear,  or  mushroom-shaped,  with  the  radicular 
end  touchmg  the  hilum,  having  pierced  through  the 
mealy  albumen. 

The  relationship  of  this  Order  will  be  pointed  out  under 
Gingerworts  and  Marants,  with  which  the  Musads  are 
strictly  related.  The  flower  of  Musa  is  well  described 
in  the  Appendix  to  the  Congo  Expedition,  471.,  in  a 
note  ;  that  of  Strelitzia  is  pentandrous  and  exceedmgly 
irregular,  and  is  admirably  illustrated  in  Bauer's  draw-  cxil, ings,  published  some  years  since  by  Ker,  under  the  title 
of  Strelitzia  Depicta.  The  hilum  of  the  seed  gives  rise  to  a  tuft  of  long  hairs  in  Urania 
and  Strelitzia.  For  remarks  upon  the  distinctive  characters  of  some  of  the  genera  of 
Musads,  see  Endl.  Prodr.  p.  34,  and  Lestihoudois  in  the  place  above  quoted.  Musads 
are  doubtless  the  most  perfect  of  the  Amomal  Alliance,  excellmg  the  others  both  in  the 
size  at  which  they  arrive,  and  the  completeness  of  theJr  parts  of  fructification. 

Natives  of  the  Cape  of  Good  Hope,  the  islands  of  its  south-east  coast,  and  generally 
of  the  plains  of  the  tropics,  beyond  which  they  do  not  naturally  extend,  unless  in  Japan, 
the  climate  of  which  seems  to  be  much  at  variance  with  that  of  other  countries  in  the 
same  latitude. 

They  are  most  valuable  plants,  both  for  the  abundance  of  nutritive  food  afforded  by 
their  fruit,  called  in  the  tropics  Plantains  and  Bananas,  and  for  the  many  domestic 
purposes  to  which  the  gigantic  leaves  of  some  species  are  applied.  The  latter  are  used 
for  thatching  Indian  cottages,  for  a  natural  cloth  from  which  the  traveller  may  eat  bis 
food,  as  a  material  for  basket  making,  and  finally  they  yield  a  most  valuable  flax  (Musa 
textilis),  from  which  some  of  the  finest  muslins  of  India  are  prepared.  The  stems  are 
formed  of  the  united  petioles  of  the  leaves,  which  are  remarkable  for  the  vast  quantity 
of  spiral  vessels  they  contain  :  these  exist  in  such  numbers  as  to  be  capable  of  be-ing 
pulled  out  by  handfuls,  and  are  said  to  be  collected  in  the  West  Indies  and  sold  as  a 
kind  of  tinder. — Dec.  Org.  38.  The  number  of  threads  in  each  convolution  of  these 
spiral  vessels  varies  from  7  to  22. — Ibid  37.  The  young  shoots  of  the  Banana  are 
eaten  as  a  delicate  vegetable.    The  root  of  Heliconia  Psittacorum,  the  fruit  of  the 

IBihai,  and  the  seed  of  Urania  speciosa  or  Ravenala,  a  magnificent  Palm-like  plant, 
called  by  the  French  Arhre  du  Voyageur,  are  said  to  be  eatable  ;  its  pulpy  aril,  of  the 

Fig.  CXII. — Musa  paradisia^a ;  general  appearance  of,  when  in  fruit, 

o  2 
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most  brilliant  blue  colour,  yields  an  essential  oil.  The  juice  of  the  fruit  and  the  lymph 
of  the  stem  of  Musa  are  slightly  astringent  and  diaphoretic.  The  juice  of  the  fruit  of 
Urania  is  used  for  dyeing. — Agdh. 

l.—Heliconece.  Seeds  solitary. 
Fruit  a  capsule  bursting  through 
the  partitions. 

Ileliconia,  Linn. 
Bihai,  Plum. 

GENERA. 
UranecB.    Seeds   numerous  Strelitzia,  Banks. in  each  cell.  Fruit  berried,  or, 

if  capsular,  bursting  thi'ough  the cells. 
Musa.  Toiimef. 

Numbers.  Gen.  4.  Sp.  20. 

?  Heliconia,  GsErtn. 
Ravenala,  Adans. 

Urania,  Schreb. 
Phenacospemium,  Endl. 

LiliacecB. 
Position. — Zingiberacete. — Musace^e. — Marantacese. 

PalmaceoBf 

Fig.  CXII.  his  Part  of  the  inflorescence  of  Heliconia  angustifolia ;  a,  stamens  and  pistil,  the surrounding  parts  being  removed,— ft/Cej-  Hooker.  f  > 
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Ordkr  XLIX.   ZINGIBERACEiE.— Gingerworts. 

Cannae,  Juss.  Gen.  62.  (1798),  in  par/.— Drymyrhizeae,  Vent.  Tabl.  (1799) ;  DC.  Ess.  MM.  281.  (1816). 
— Scitamineae,  R.  Brown,  Prodr.  305.  (1810y  ;  Agardh  Aph.  182.  (18231;  Rose.  Monogr.;  Bluim Enuimratio,  p.  39.  (1827  ;  Lestiboudois  in  Ann  Sc.  2.  ser.  15.  305.— Zingiberaceae,  Rich.  Anal. 
Fr.  (1808) ;  Ed.  pr.  ccxxxiii.—Endl.  Gen.  Ixviii. ;  Meisner,  p.  388.— Amomeae,  Juss.  in  Mirbel's  Elcm. 854.  (1815) ;  Ach.  Rich.  Nouv.  Elem.  ed.  4.  438.  (1828;.-Alpiuiaceae,  Link  Handb.  1.  228.  (1829), a  sect.  0/ Scitamineae. 

Diagnosis. — Amomal  Endogem  with  one  stamen,  a  two-celled  anther,  and  a  vitellm  ruiond the  embryo. 

Aromatic  tropical  herbaceous  plants.  Rhizome  creeping,  often  jointed.  Stem  formed 
oi  the  cohering  bases  of  the  leaves,  never  branching.    Leaves  simple,  sheathing,  their 
6  2 

Fig.  cxm. 

lamina  often  separated  from  the  sheath  by  a  taper  neck,  and  having  a  single  midrib,  from 
which  very  numerous,  simple,  crowded  veins  divei-ge  at  an  acute  angle.  Inflorescence 
either  a  dense  spike,  or  a  raceme,  or  a  sort  of  panicle,  terminal  or  radical.  Flowers 
arising  from  among  spathaceous  membranous  bracts,  in  which  they  usually  lie  in  pairs. 
Calyx  superior,  tubular,  3-lobed,  short.  Corolla  tubular,  irregular,  with  6  segments  in 
2  whorls  ;  the  outer  3-parted,  nearly  equal,  or  with  the  odd  segment  sometimes  differ- 

ently shaped  ;  the  inner  (sterile  stamens)  3-parted,  with  the  intermediate  segment 
(labellum)  larger  than  the  rest,  and  often  3-lobed,  the  lateral  segments  sometimes 
nearly  abortive.  Stamens  3,  distmct,  of  which  the  2  lateral  are  abortive,  and  the  inter- 

mediate one  fertile  ;  this  placed  opposite  the  labellum,  and  arising  from  the  base  of  the 
intermediate  segment  of  tlae  outer  series  of  the  corolla.  Filament  not  petaloid,  often 
extended  beyond  the  anther  in  the  shape  of  a  lobed  or  entire  appendage.  Anther  2- 
celled,  opening  longitudinally,  its  lobes  often  embracing  the  upper  part  of  the  style. 
Pollen  globose,  smooth.  Ovary  3-celled,  sometimes  imperfectly  so  ;  ovules  several, 
anatropal,  attached  to  a  placenta  in  the  axis  ;  style  filiform,  stigma  dilated,  hollow.  Fruit 
usually  capsular,  3-celled,  many-seeded,  [sometimes  by  abortion  1 -celled]  ;  occasionally 
beiTied  (the  dissepiments  generally  central,  proceeding  from  the  axis  of  the  valves,  at 
last  usually  separate  from  the  latter,  and  of  a  different  texture. — R.  Br.)  Seeds  roundish, 
or  angular,  with  or  without  an  aril  (albumen  floury,  its  substance  radiating,  and  defi- 

cient near  the  hilum,  R.  Br.);  embryo  inclosed  within  a  peculiar  membrane  (vitellus, 

Fig.  cxm. — 1.  Fiowei-s  of  Kajmpferia  pandr.rata;  2.  the  inner  row  of  the  corolla  seen  in  profile  .  3. the  anther,  inclosing  the  apex  of  the  style  between  its  lobes  ;  4.  tlie  style  and  stigma,  with  two  abortive 
stamens  at  the  base  ;  5.  a  transverse  section  of  the  ovary  ,  6.  ripe  fruit  of  Ceylon  Cardamoms,  Elettaria 
Cardamomum  Zeylanicum  of  Pereira  ;  7.  a  sead  j  8.  the  same  cut  through  to  show  the  e.ubryo  seated  in vitellus. 
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R.  Br.  Prodr.;  membrane  of  the  amnios,  Ihid.  in  King's  Voyage,  21),  with  which  it does  not  cohere. 
Formerly  the  Gingerworts  and  Marants  were  united  in  one  tribe  called  Cannese  :  hence 

it  is  certain  that  they  are  at  least  more  nearly  related  to  each  other  than  to  anything 
else,  and  that  whatever  is  the  affinity  of  the  one  will  be  that  of  the  other.  Taking  the 
vegetation  into  account,  these  two  tribes  are  exceedingly  nearly  allied  to  Musads,  in 
which  is  found  the  same  kmd  of  leaf,  the  veins  of  which  are  closely  set,  and  diverge  from 
the  midrib  to  the  margin,  bemg  comiected  by  very  weak 
and  imperfect  intermediate  veins  ;  the  leaves  have  also 
the  same  distmct  petiole,  often  with  a  thickened  rounded 
space  at  the  apex  ;  Musads  are,  however,  pent-  or  hex- 
androus,  with  a  calyx  and  corolla  of  the  same  texture. 
Irids  are  the  next  Order  with  which  Gmgerworts  may 
be  compared,  agreeing  in  their  superior  flowers,  which 
have  sometimes  an  approach  to  the  irregularity  of 
Alpinia,  and  also  in  the  triple  number  of  their  stamens  ; 
but  while  these  organs  are  all  developed  in  Irids,  two 
are  abortive  or  deformed  in  Gingerworts  and  Marants. 
Bromelworts  have  been  identified  with  them  of  old,  but 
their  resemblance  consists  chiefly  in  the  distinction  of 
calyx  and  corolla,  and  their  inferior  ovary.  To  Orchids, 
to  which  the  flowers  of  Mantisia  bear  much  resemblance, 
they  are  related  in  consequence  of  the  reduction  of 
their  three  stamens  to  one  by  the  abortion  of  two  :  but 
the  cohesion  of  the  stamens  and  style  in  the  latter,  and 
the  want  of  any  distinction  between  calyx  and 
corolla,  sufficiently  separate  them,  besides  which  the 
series  which  produces  the  stamens  in  Orchids  answers 
to  the  sterile  stamens  or  inner  limb  of  the  corolla 
in  the  Gingerworts.  There  is  a  volume  consecrated 
to  plants  of  this  kind  by  Roscoe,  who  first  remodelled 
the  genera  and  reduced  them  withm  fixed  Umits. 
Between  the  embryo  and  the  albumen  is  interposed  a 
fleshy  body  enveloping  the  former  :  this  has  been  called 
a  process  of  the  rostellum  by  Correa,  a  cotyledon  by  -pig.  CXIV. 
Smith,  a  vitellus  by  Geertner  and  Brown,  a  central 
indurated  portion  of  the  albumen  by  Richard.  It  is  now  known  to  be  the  innermost 
integument  of  the  ovule,  unabsorbed  durmg  the  advance  of  this  body  to  maturity. 

Independently  of  the  presence  of  this  vitellus,  the  most  remarkable  part  of  the  struc- 
ture of  Gmgerworts  depends  on  the  number  of  divisions  of  the  floral  envelopes,  which 

consist  of  a  tubular  calyx,  and  of  two  more  series  instead  of  one.  Brown,  struck  with 
this  unusual  deviation  from  the  ordinary  organization  of  Monocotyledons,  was  disposed 
to  consider  the  calyx  an  accessory  part  {Prodr.  305)  ;  but  Lestiboudois'  explanation 
appears  more  satisfactory.  According  to  this  botanist  Gingerworts  are  really  hexandrous, 
like  the  nearly-related  Musads  ;  but  of  their  stamens  the  outer  series  is  petaloid,  and 
forms  the  inner  limb  of  the  corolla,  and  of  the  inner  series  of  stamens  the  central  one 
only  developes,  the  lateral  ones  appearing  in  the  form  of  rudimentary  scales.  This 
notion  of  Lestiboudois  is  confirmed  by  Marants,  in  which  the  inner  stamens  (even 
that  which  is  antheriferous)  become  petaloid  like  the  outer  :  thus  showing  that  in  these 
plants  there  is  a  strong  and  general  tendency  m  the  filaments  to  assume  the  state  of 

petals. All  are  tropical,  or  nearly  so.  By  far  the  greater  number  inhabit  various  parts 
of  the  East  Indies  ;  some  are  fomid  in  Africa,  and  a  few  in  America.  They  form  a  part 
of  the  singular  Flora  of  Japan. 

They  are  generally  objects  of  great  beauty,  either  on  account  of  the  high  develop- 
ment of  the  floral  envelopes,  as  in  Hedychium  coronarium  and  Alpinia  nutans  ;  or 

because  of  the  rich  and  glowing  colours  of  the  bracts,  as  in  Curcuma  Roscoeana.  They 
ai'e,  however,  principally  valued  for  the  sake  of  the  aromatic  stimulating  properties  of 
the  root  or  rhizome,  such  as  are  found  in  Ginger  (Zingiber  officinale),  Galangale 
(Alpinia  racemosa  and  Galanga),  Zedoary  (Curcuma  Zedoaria  and  Zerumbet),  and 
some  other  species  of  the  latter  genus.  Many  more  species  are  used  in  a  similar 
manner.  The  warm  and  pungent  roots  of  the  greater  and  lesser  Galangale  are  not  only 
used  by  the  Indian  doctors  in  cases  of  dyspepsia,  but  are  also  considered  useful  in 

Fig.  CXlV.— A  flower  of  Mautisia  saltatoria ;  1.  style,  stigma,  and  anther,  2.  ovary,  style,  and abortive  stamens. 
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coughs,  given  in  infusion.  A  bad  sort  of  Galangalo  is  obtained  from  Alpinia  pyrami- 
data,  BL,  and  Allughas,  vvitli  which  are  oi'ten  mixed  Alpinia  nutans  and  Kasmpferia Galanga.  The  seeds  of  many  partake  of  the  projjcrties  of  the  root.  Cardamoms  are 
the  seeds  of  several  plants  of  this  Order.  On  the  eastern  frontiers  of  Bengal  the  fruit 
of  Amonmm  aromaticum  is  used.  Malabar  Cardamoms  are  produced  by  Elettaria 
Cardamonmm  ;  Ceylon  Cardamoms,  an  inferior  sort,  by  Elettaria  major.  Grams  of 
Paradise,  a  sort  of  hot  acrid  seed,  used  to  give  a  pungent  flavour  to  spirituous  Uquors, 
belong  principally  to  Amomum  Grana  Paradisi,  but  Amomum  angustifolium,  ma- 
crospermum,  maximum,  and  Clusii  are,  according  to  Dr.  Pereira,  also  the  parents 
of  an  inferior  description  of  this  seed.  Others  are  known  for  their  dyeing  properties, 
such  as  Turmeric.  This  substance,  obtamed  from  Curcuma  longa,  is  cordial  and 
stomachic  ;  it  is  also  considered  by  the  native  practitioners  of  India  an  excellent 
application  in  powder  for  cleaning  foul  ulcers.  The  fruit  of  Globba  uviformis  is  said  to 
be  eatable.  Generally,  m  consequence  of  the  presence  of  the  aromatic  oil  that  is  so 
prevalent  in  the  Order,  the  roots  or  rhizomes,  although  abounding  in  fsecula,  are  not 
lit  for  the  preparation  of  arrow-root ;  but  an  excellent  kind  is  prepared  in  Travancore, 
iu  the  East  Indies,  from  Curcuma  angustifolia. 

A  species  of  Curcuma  is  supposed  by  Von  Martius  to  furnish  the  astringent  Mexican 
drug  called  Cascara  de  Pingue,  which  abounds  in  tannin.  What  is  called  Cascara  de 
Lingue  is  the  bark  of  some  tree. — Chem.  Gaz.  1844.  263.  The  American  llenealmias 
are  stated  by  Poppig  to  have  aromatic  leaves  which,  when  bruised,  are  employed  in 
pams  of  the  limbs.  The  roots  of  Costi  are  very  bitter,  and  have  had  a  great  reputation  as 
tonics,  but  they  are  out  of  use.  The  roots  of  A>pinia  aromatica  and  Paco  seroca  are 
sweetly  aromatic,  and  are  employed  in  Brazil  as  carminatives  and  stomachics. — Martius. 
All  the  Brazilian  Costi  have  a  sub-acid  mucilaginous  juice,  which  is  used  in  nephritic 
diordei's  and  gonorrhoea. — Id.  According  to  Roxburgh  the  pendulous  tubers  of 
Curcuma  rubescens  and  several  other  species  yield  a  very  beautiful  pure  starch,  ■  like 
Arrow-root,  which  the  natives  of  the  countries  where  the  plants  grow  prepare  and  eat. 
In  Travancore  this  flour  or  starch  forms  a  large  part  of  the  diet  of  the  inhabitants. 
Such  Arrow-root,  obtained  from  C.  angustifoha,  is  commonly  sold  in  the  markets  of 
Benares.    See  Fl<yra  Medica  for  further  information  concerning  these  plants. 

GENERA. — {Much  in  need  of  re-examination.) 
Globba.  Linn. 

Catimbium,  Juss. 
Colebrookia,  Don. 

Ceranthera,  Horn. 
Hura,  Konig. 
Sphcerocarpus,  Gawl. 
Manitia,  Gieseke. 

Ceratanthera,  Hornem. 
Mantisia,  Curt. 
Zingiber,  Gcertn. 

Jagera,  Gieselie. 
Dietrichia,  Gieseke. 
Casumunar,  CoUa. 
Lampujatig,  Rumph. 

Curcuma,  Linn. 
Zerumbet,  Rumph. 
Slisscra,  Gieseke. 
Erndlia,  Gieseke. 

I  Kaempferia,  Linn. 
1    Soncorus,  Rumph. 
jTrilophus,  Lestib. ■  Roscoea,  Smith. 
j  Amomum,  Linn. 

Cardamomum,  Rumph. 
Marenga,  Salisb. 
Alexis,  Salisb, 

I    Hornsledtia,  Retz 
I    Meistera,  Gieseke I    Wurfbainia ,  Gieseke. Greenwaya,  Gieseke. 

Faludana,  Gieseke. 
Etlingera,  Gieseke. 

Elettaria,  Rheed. 
Matonia,  Sm. 
Cardamomum,  Salisb. 
Geanthus,  Reinw. 

Donacodes,  Blume. 
Diracodes,  Blume, 
Hedycliium,  Konig 

Gandsulium,  Rumph. 
Gamochilus,  Lestib. 
Reuealmia,  Liym. 

Alpinia,  Plum. 
Gethyra,  Salisb. 

Peperidium,  Lindl. 
Alpinia,  Linn. Zerumbet,  Jacq. 

Costus,  Pers. 
Ethanium,  Salisb. 
Allughas,  Linn. 
Buekia,  Gieseke. 
Catimbium,  LestiJj. 

Leptosolena,  PresL Gastrochilus,  Wall. 

Hellenia,  Willd. 
Albina,  Gieseke. 
Martensia,  Gieseke. 
Heritiera,  Retz. 
Lariguas,  KOnig. 

Monolophus,  Wall. 
Cenolophon,  Blume. 
Costus,  Linn. 

Tsjana,  Gmel. Plancra,  Gieseke. Banksia,  Konig. 
Hellenia,  Retz. 
Glissanthe,  Salisb. 

Jacuanga,  Lestib. 
Monocystis,  Lindl. Kolowratia,  Presl. 
Nyctophylax ,  Zippel. 
Hitchenia,  Wall. 

Numbers.  Gen.  29.  Sp.  247. 

Position. — Musacese. — Zingiberace.e. — Marantaceai. 
Orchidacece. 

ADDITIONAL  GENERA. 
Achasma,  Gnff.    )  „  „„       .  • 
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Order  L.    MARANTACE^.— Marants. 

Cannae,  Juss.  Gen.  62.  (1789)  in  part.— Cannas,  R.  Brown,  Prodr.l.  307.  (ISIOK— Canneae  or  Maranteae, 
Brown. in  Flinders,  (1814\— Cannaceae,  Agardh  Aph.  181.  (1823)  ;  Link  Handb.  1.  223.  (1829),  a 
sect,  of  Scitaruinese  ;  Endl.  Gen.  hiix  ;  Lestiboudois  in  Ann.  Sc.  2  ser.  17.  205.;  Meisner,  p.  38d. 
Diagnosis. — Amovial  Endogens^  with  one  stamen,  half  an  anther,  and  no  vitcUus. 

Herbaceous  tropical  plants,  destitute  of  aroma.  Rhizome  often  tuberous,  and  abounding 
in  starch.  Stem  often  branching.  Leaves,  inflorescence,  and  flowers,  as  in  Gingerworts.  Ca. 
lyx  superior,  of  3  sepals,  short.  Corolla  tubular,  irregular,  with  the  segments  in  2  whorls 
the  outer  3-parted,  nearly  equal : 
the  inner  very  u'regular  ;  one 
of  the  lateral  segments  usually 
coloured,  and  formed  differently 
from  the  rest  ;  sometimes  by 
abortion  fewer  than  3.  Stamens 
3,  petaloid,  distinct,  of  which 
one  of  the  laterals  and  the  in- 

termediate one  are  either  barren 
or  abortive,  and  the  other  late- 

ral one  fertile.  Filament  peta- 
loid, either  entire  or  2-lobed,  one 

of  the  lobes  beainng  the  anther 
on  its  edge.  Anther  1 -celled, 
opening  longitudinally.  Pollen 
round  (papillose  in  Canna  coc- 
cinea,  smooth  in  Calathea  zeb- 
rina.)  Ovary  1-3-celled  ;  ovules 
solitary,  erect,  and  campylotro- 
pal,  or  numerous,  anatropal,  and 
attached  to  the  axis  of  each 
cell ;  style  petaloid  or  swollen  ; 
stigma  either  the  mere  denuded 
apex  of  the  style,  or  hollow,  cu- 
cullate,  and  incurved.  Fruit 
capsular,  as  in  Gingerworts. 
Seeds  round,  without  aril ;  albu- 

men hard,  somewhat  floury  ; 
embryo  straight,  naked,  its 
radicle,  lying  against  the  hilum. 

Under  Gingerworts,  the  relations  of  that  Order  and  the  present  to 
other  monocotyledonous  groups  has  been  noticed.  In  this  place  the distinction  between  the  two  Orders  has  to  be  explained.  In  true 
Gingers,  as  Brown  has  observed  (Prodr.  305.),  the  stamen  is  always placed  opposite  the  labellum  or  anterior  division  of  the  inner  series 
of  the  corolla,  and  proceeds  from  the  base  of  the  posterior  outer 
division  ;  while  the  sterile  stamens,  when  they  exist,  are  stationed right  and  left  of  the  labellum.  But  in  Marants  the  fertile  stamen  is 
on  one  side  of  the  labellum,  occupymg  the  place  of  one  of  the  lateral 
sterile  stamens  of  Gingerworts.  This  peculiarity  of  arrangement  indi- 

cates a  higher  degi-ee  of  ii-regularity  in  Marants  than  in  Gingers,  which also  extends  to  the  other  parts  of  the  flower.  The  suppression  of 
organs  takes  place  in  the  latter  in  a  symmetrical  manner  ;  the  two 
posterior  divisions  of  the  inner  series  of  the  perianth,  which  are 
occasionally  absent,  corresponding  with  the  abortion  of  the  two  ante- 

rior stamens.  In  Marants,  on  the  contrary,  the  suppression  of  organs  5 takes  place  with  so  much  irregularity,  that  the  relation  which  the various  parts  bear  to  each  other  is  not  always  apparent :  instead  of  the 
central  stamen  bemg  perfect  while  the  two  lateral  ones  are  abortive, as  in  Gingerworts  and  most  Orchids,  or  of  the  central  stamen  bemg abortive  and  the  two  lateral  ones  perfect,  as  in  some  Orchids,  it  is the  central  and  one  lateral  one  that  are  suppressed  in  Marants.  In Fig.  CXV. 

^Zif^iSIiJiS'^f^f  1^"°^^  '     ̂   ̂ ^^"^^  ;  2.  a  transverse  section  of  the  ovary  ;  3.  a  per- pendicular section  of  it ;  4.  a  section  of  the  seed  of  Canna  .  5.  a  section  of  its  embryo. 
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the  perianth  of  Canna  only  the  most  external  part  within  the  calyx  can  properly 
be  called  corolla  ;  the  remainder  of  the  segments  being  attempts  to  produce  barren 
petaloid  stamens  analogous  to  what  is  called  the  inner  limb  of  the  corolla  in  Gingerworts  ; 
and  the  chai'acters  upon  which  botanists  found  their  specific  distinctions  depend  upon 
the  degree  to  which  this  development  of  petaloid  abortive  stamens  extends.  When,  for 
instance,  they  describe  some  as  having  an  inner  limb  of  2  or  of  3,  or  of  4  or  of  5  seg- 

ments, they  should  rather  say  2,  3,  4,  or  5  stamens  are  partially  developed. 
Perhaps  it  will  be  possible  to  put  the  relative  stiiicture  of  Gingerworts  and  Marants 

in  a  clearer  light  by  the  following  diagrams,  in  which  the  triangle  C,  C,  C  represents 
the  calyx,  the  angles  corresponding  with  the  position  of  the  sepals  ;  the  triangle  P,  P,  P 
the  corolla  ;  R,  r,  r  an  outer  series  of  petaloid  stamens,  of  which  r,  ?•  are  rudimentary 
only  ;  and  S,  s,  s  the  inner  series  of  stamens,  of  which  S  is  the  fertile  and  fully  developed one. 

GINGERWORTS.  MARANTS. 
P  P 

The  greater  part  are  found  in  tropical  America  and  Africa  ;  several  are  natives  of 
India  ;  none  are  known  in  a  ̂vild  state  beyond  the  tropics. 

While  Gingerworts  are  valued  for  their  aromatic  heating  principle,  the  Marants  are 
esteemed  on  account  of  the  fsecula,  which  abounds  in  the  rhizome  and  root  of  both  tribes, 
the  Gingerworts  being  destitute  of  that  principle  :  on  this  account  it  is  collected  as  a  delicate 
article  of  food,  both  from  Maranta  arundinacea,  Allouyia,  and  nobilis,  in  the  West  Indies, 
and  also  from  Maranta  ramosissima  in  the  East.  The  fleshy  corms  of  some  Cannas 
are  reported  to  be  eaten  in  Peru,  and  a  sort  of  Arrow-root  called  tons  les  mois  is  ex- 
ti'acted  in  the  West  Indies  from  some  species  supposed  to  be  C.  Achiras.  The  seeds  of 
others,  called  Indian  shot,  have  been  used  as  a  substitute  for  Coffee,  and  yield  a  purple 
dye.  A  tough  fibre  is  obtained  from  Phrynium  dichotomum  ;  and  the  leaves  of  the 
South  American  Calatheas  are  worked  into  baskets,  whence  their  name.  The  juice  of 
Maranta  ai'undinacea  is  said  to  be  efficacious  in  poisoned  wounds  ;  it  is  acrid  when  fresh, 
reddening  the  skin,  and  excitmg  saliva  when  chewed.  The  tubers  of  Maranta  Allouyia, 
cooked  with  pepper  and  salt,  are  eaten  in  the  West  Indies.  Martins  says  that  the  tubers 
of  Canna  aurantiaca,  glauca,  and  others,  are  diuretic  and  diaphoretic,  and  are  not 
unhke  Orris-root  in  action. 

Thalia,  hinn. 
Peronia,  DC. 

Maranta,  Plum. 
I'hrynium,  Willd. 

GENERA. 
Phyllodes,  Loureir. 

Calathea,  G.  F.  W.  Meyer 
Goppcrtia,  Nees. 

Myrosma,  Linn.fil. 

Canna,  Linn. Cannacorus,  Tournef, 

Numbers.  Gen.  6.  Sp.  160. 
LUlaccce. 
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ADDITIONAL  GENERA. 
Eurj  stylus,  Bonded,  =  Canua  flaccida.     |     Distemon,  Bouchc;  =  Cauua  deuudata. Stromauthe,  SoHder. 
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Alliance  XTII.    ORCHIDALES. — The  Orchidal  Alliance. 

Diagnosis. — Epigynous  Endogens,  with  1  to  '6  stamens,  and  seeds  without  albumeri. 
At  this  point  there  is  an  abrupt  break  in  the  series  of  direct  affinity.  No  gradual 

change  can  be  traced  from  other  natural  Orders  to  that  of  the  Orchidal  Alliance,  which 
is  distinguished  by  the  embryo  not  only  having  no  albumen,  but  being  a  solid 
homogeneous  body,  equally  destitute  of  any  visible  radicle  or  cotyledon.  In  the 
majority  the  structure  is  what  Linnaeus  called  Gynandrous  ;  that  is  to  say,  the  stamens, 
and  style,  and  stigma,  are  blended  together  into  one  soUd  body,  named  a  column  ;  in 
two,  however,  of  the  natural  Orders  of  which  it  consists,  the  stamens  are  perfectly  free. 
If  we  neglect  the  condition  of  the  seeds,  we  then  may  find  a  variety  of  approaches  to 
other  Orders,  as,  for  example,  to  the  Irids,  in  which  Gladiolus  seems  to  be  an 
imitation  of  the  structure  of  an  Orchis  ;  or  to  Sisyrinchium,  to  which  Thelymitra  or 
Paxtonia  offer  some  analogy  ;  or  to  the  Hypoxids.  of  which  Apostasias  and  Tropidia 
have  much  the  aspect  ;  or  to  Gingerworts,  whose  close  heads  of  imbricated  bracts  ai-e 
imitated  in  Evelyna.  The  Burmanniads  are  remarkable  for  their  perfect  symmetry, 
among  hundreds  of  species  whose  prevailing  character  is  want  of  symmetry. 

Natural  Orders  of  Orchidals. 

Flowers  regular.    Stamens  free,  j^erigynous  .  . 
Flowers  irregular,  gynandrous.    Placentce  parietal 
Flowers  regular,  halj-gynandrous.    Placentce  axile 
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Order  LI.    BURMANNIACEiE.— Burmamniads. 

Burmanniaj,  Spreng.  St/sL  1.  123.  (1825) ;  Reichenb.  Conspcct.  60.  (1828),  a  sect  of  Amaryllidcfe.— Burmauiiiaceiw,  Bluiae  Enum.  PL  Jav.  27.  (1827) ;  Baril.  Ord.  Nat.  41.  (1830) ;  Schult.  f.  in  Rom. 
et  Sch.  Syst.  Veg.  7.  Ixxiii.  (1830) ;  Endl.  Gen.  Ix.  ;  Meisner,  p.  390.  ;  Miers  in  Linn.  Trans.  18.  552. 
and  20.  373. — Tripterellese,  Nvitall  in  Act.  PhiLadelph.  7.  23. 

Diagnosis. — Orchidal  Endogens,  with  regular  flowers  and  free  perigynous  stamens. 

Herbaceous  plants,  with  tufted  radical  acute  leaves,  or  none  :  a  slender  naked  stem, 
with  alternate  minute  sessile  bractiform  leaflets ;  0  flowers  terminal,  upon  a  simple,  or 
2-  3-branched  rachis,  numerous  and  alternate,  or  solitary, 
pedicelled  or  sessile.  Calyx  and  corolla  concolorous, 
united  in  a  simple  perianth,  the  petals  rarely  altogether 
wanting ;  calyx  superior,  tubular,  elongated,  sometimes 
ventricose,  either  simple,  or  furnished  with  three  long  and 
broad  wings ;  border  divided  into  3  equal  reflected  segments 
opposite  the  wings  when  present,  imbricate  in  aestivation; 
petals  (when  not  deficient)  3  in  an  inner  series,  alternate 
with  the  outer  segments,  generally  narrower,  small,  and 
erect,  but  sometimes  extremely  long,  subulate,  and  coiled 
inside  the  tube  in  aestivation.  Stamens  fixed  below  mouth 
of  tube,  either  3  introrse,  and  opposite  petals,  or  6  extrorse, 
opposite  petals  and  outer  segments  ;  filaments  in  the  former  / 
case  short,  adnate  to  the  tube,  saccate,  erect,  or  winglike 
appendages,  in  the  latter  case  consisting  of  dilated  broad 
pendent  membranaceous  processes,  originating  in  the 
mouth  of  the  tube,  sometimes  quite  free,  or  else  distant 
at  their  points  of  insertion,  but  united  in  the  middle 
in  a  monadelphous  annular  pendent  ring,  bearing  the 
anthers  on  their  external  face,  looking  towards  the  caly- 
cine  tube.  Anthers,  2-celled,  the  cells  always  separated  at 
some  distance  from  one  another,  each  2-lobed,  bursting  by 
a  transverse  gaping  fissure  between  the  lobes.  Ovary 
inferior,   either  1-celled,  with  3  parietal  placentsG,  or 
3-  celled,  with  placentation  in  double  lines  along  the  axis 
in  each  cell,  the  cells  being  opposite  the  outer  segments  of 
the  border  :  ovules  innumerable.  Capsule  surmounted  by 
the  persistent  calyx,  1  or  3-celled,  bursting  vertically,  or 
horizontally,  or  follicle-like  by  a  single  lateral  fissure,  or 
in  an  opercular  manner  by  a  circumscissile  line  at  the 
junction  of  the  calyx  with  the  pericarp.  Seeds  innumerable, 
very  minute,  scobiform,  with  a  tight  or  loose  testa  of 
network  texture ;  nucleus  apparently  solid  and  homo- 

geneous, without  any  visible  embryo. — Miers. 
This  is  a  most  singular  race,  which  has  been  well 

illustrated  by  Mr.  Miers,  who  has  been  the  first  to  point 
out  its  relationship  to  the  Orchids.    This  he  has  shown  to 
consist  in  the  minute  seeds,  parietal  placenta,  in  many 

j  cases  peculiar  condition  of  the  capsule,  and  the  nucleus 
!  loose  in  the  middle  of  a  netlike  testa  :  to  this  may  be 
added  the  organisation  of  the  seed,  which  to  all  appearances 
is  exactly  like  that  of  Orchids,  and  which,  probably,  in 
both  cases  approach  the  state  of  embryo  described  under 

I  the  head  of  Triuridaceoe  (p.  144  a).    In  the  construction  of 
the  ovary  two  very  distinct  conditions  are  pointed  out  by 

i  Mr.  Miers ;  in  the  tribe  Burmannise,  it  has  three  cells,  with 
axile  placentation ;  in  the  tribes  Apterieaa  and  Thismise, 
it  is  1-celled,  with  3  parietal  placentae,  a  difference  in 
development  that  he  regards  as  being  of  secondary  im-  Fig.  CXVI. 
portance. 

Fig.  CXVI.— 1.  Dictyostegia  orobanchoides ;  2.  a  flower  ;  3.  the  same,  with  the  perianth  opened  ; 
4.  half  an  anther  ;  5.  section  of  ovary  ;  6.  seed;  7.  seed  of  Burmannia  disticha  ;  8.  ditto  of  Apteria 
setacea ;  9.  transverse  section  of  the  ovary  of  a  Burmannia  from  Ceylon. 
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The  single  genus  upon  wliich  the  order  was  founded,  was  placed  by  Jussieu  in 
Bromeliads.  Brown  stationed  it  as  a  doubtful  genus  at  the  end  of  Rushes,  with  the 
remark  that  it  is  extremely  distinct,  both  in  flower,  fruit,  and  inflorescence,  and  not 
really  allied  to  any  other  known  plant,  but  more  nearly  related  to  Xyris  and 
Philydrum,  than  to  either  Bromelia  or  Hypoxis.  Von  Martins,  who  has  beautifully 
illustrated  the  Brazihan  species,  refers  them  to  Hydrocharads.  Blume,  who  added 
two  new  genera,  remarks,  "  that  the  order  is  known  from  Juncacese  by  its  tubular 
perianth,  which  is  petaloid,  not  glumaceous,  and  by  the  structure  of  the  fruit ;  it  is 
well  distinguished  from  Irids  by  the  station  of  the  ̂ stamina,  and  the  tranverse 
dehiscence  of  the  anthers." — Enum.  p.  27. The  genus  Thismia,  which  offers  many  characters  at  variance  with  the  usual 
structure  of  the  order,  was  placed  by  Griffith  near  Tacca,  noticing  at  the  same  time 
its  approach  to  Burmannia  in  the  structure  of  its  seeds.  Blume  stations  Sarcosiphon 
near  Thismia,  in  Cytinacea).  Ophiomeris,  a  Brazilian  genus,  closely  allied  to  Thismia, 
was  believed  by  Mr.  Miers  to  belong  to  Burmanniacese,  singularly  differing  from  the 
usual  structure  of  the  family  in  the  form  of  its  petals,  the  extrorse  position  and  the 
union  of  the  stamens  into  a  monadelphous  ring,  and  in  the  circumscissile  and  oper- 

cular dehiscence  of  its  fruit.  It  disagrees  with  every  other  genus  of  this  otherwise 
always  symmetrical  order,  in  the  very  gibbous  form  of  its  tubular  perianth  :  it  agrees,  - 
however,  with  Thismia,  in  its  mouth  being  almost  closed  by  an  annular  corona,  and 
by  the  tail-like  form  of  its  very  elongated  petals,  enclosed  and  coiled  in  bud,  thus 
offering  much  analogy  to  the  structure  seen  in  Triuridacese,  which  they  also  resemble 
in  their  seeds  containing  an  "inembryonal  nucleus."  The  existence  of  extrorse  stamens would  form  a  material  distinction,  were  it  not  evident,  that  this  circumstance  is  due 
simply  to  the  deflexion  of  the  filamentary  processes,  for  when  turned  up  into  the 
usual  erect  position,  they  naturally  become  introrse.  Although  left  here  for  the  sake 
of  illustrating  completely  Mr,  Miers'  views,  I  cannot  but  think  that  Thismia  and Ophiomeris  really  belong  to  Cytinacese. 

In  reality  the  order  mvtst  be  considered  to  connect  Orchids  and  Irids. 
Natives  of  marshy,  grassy,  and  shady  places  in  the  tropics  of  Asia,  Africa,  and 

America.    Burmannia  is  found  as  far  North  as  Virginia  in  North  America. 
Apteria  setacea  is  slightly  bitter,  and  very  astringent ;  a  similar  flavour,  something 

like  that  of  green  tea,  is  discernible  in  Burmannia  ca3rulea. — Nuttal. 
The  following  arrangement  of  the  genera,  and  many  of  the  previous  considerations, 

have  been  communicated  by  Mr.  Miers  : — 

GENERA. 

1.  BURMANNIE^. 2.  Apterie^. 3.  Thismie^. 
Burmannia,  Lin. 

Tripterella,  Mich. 
Vogelia,  Gmel. Maburnia,  Thouars. 
Anonymus,  Walt. 

Gymuosiplion,  Bl. 
Uictyostega,  Mier.t. 
Cymbocarpa,  Miers. 
Apteria,  Niitt. 

Thismia,  Griff. 
Sarcosiphon,  BL 

Ophiomeris,  Miers. 

Gonyanthes,  Bl. 
Triptcranthus,  Wall. 

Sfemo2)tera,  Miers. 
Ptychomeria,  Spruce. 

Tetraptera,  Miers. 
Tripterella,  Mart. 

Numbers.  Gen.  10.  Sp.  38. 
IridacecB. 

Position. — Apostasiacete. — Burjianniace.e. — Orchidace;<}, 
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Order  Lll.    ORCHIDACEiE.— Orchids. 

Orchides,  Juss.  Gen.  (i4.  (1789).— Orchideae,  R.  Brown  Proclr.  30i).  fl810)  ;  Rich,  in  Mem.  Mus.  4.  23. 
(1818);  Bauer,  Francis,  and  Lindley,  Illustrations  of  Orchidaceous  Plavts ;  Id.  Genera  and  Species 
of  Orch.  (IS'iiO) :  R.  Brown  Observations  on  the  Sexual  Organs,  ̂ c.  of  Orchidece  and  Asclepiadece (1831)  ;  Endl.  Gen.  Ixvi.;  Meisner,  Gen.  p.  367.— Vanillacea?,  Ed.  pr.  ccxliv. 

Diagnosis. — Orchidal  Endogens,  with  irregular  gynandro  as  flowers  and  parietal  placentce. 
Herbaceous  plants  or  shrubs,  always  perennial,  occurring  all  over  the  world,  except  in 

the  very  coldest  regions,  or  those  where  everlasting  dryness  reigns;  in  temperate  countries 
terrestrial,  in  warmer  latitudes  growing 
on  trees  (epiphytes),  or  fixing  themselves 
to  stones.  Their  roots  are  fibrous  and 
fasciculated,  fleshy  or  resembling  tubers, 
and  these  filled  with  starch,  or  horny 
nodules  of  bassorin.  Stem  none,  or  long 
and  annual,  or  perennial  and  woody, 
forming  a  rhizome,  or  jointed  branches. 
Leaves  flat,  terete  or  equitant,  generally 
sheathing,  membranous,  coriaceous,  or 
hard,  never  lobed,  occasionally  bordered 
by  cartilaginous  teeth,  their  veins  parallel, 
almost  never  slightly  reticulated.  Flowers 
0 ,  irregular,  extremely  variable  in  form, 
solitary,  clustered,  spiked,  racemose,  or 
panicled,  always  supported  by  a  solitary 
bract ;  very  often  most  gratefully  fragrant. 

Fig.  CXVIJ. 

sometimes  fetid,  and  not  un- 
frequently  scentless.  Peri- 

anth adherent,  variable,  her- 
baceous or  coloured,  mem- 

branous or  fleshy,  permanent 
and  withering,  or  deciduous  ; 
its  parts  arranged  in  two  rows, 
rarely  in  3,  free  or  adhering 
in  various  ways  ;  very  often 
resupinate  in  consequence  of 
a  twist  in  the  ovary.  Se- 

pals (which,  morphologically 
speaking,  are  petals)  3,  equal 
at  the  base,  or  variously  ex- 

tended or  expanded  there  ; 
the  two  lateral  standing  in  front  when  the  ovary  is  twisted,  and  the  third  then  dorsal,  or 

Fig.  CXVIII. 

Fig.  CXVII.-Herminium  monorchis. 
Pig.  CXVIII.— Accidental  manner  of  producing  a  jointed  stem  in  Aspasia  epidendroidos. 
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next  the  axis  ;  occasionally  surrounded  by  a  calyculus  (or  true  calyx).  Petals  (which 
are  to  be  regarded  as  sterile  stamens)  usually  3  ;  very  rarely  one  only,  placed  between 
the  sepals  :  the  lateral  usually  similar  to  the  dorsal  sepal  ;  the  tliird,  called  the  lip 
(labellum),  usually  larger  than  the  petals,  and  quite  unlike  them  in  form  ;  horned  or  fur- 

nished with  various  appendages,  free  or  adherent  to  some  other  body,  occasionally 
moveable  as  if  spontaneously  ;  now  and 
then  contracted  so  as  to  form  two  separate 
parts,  of  which  the  lowest  is  called  the 
hypochil,  the  highest  the  epichil,  and  the 
middle  one  the  mesochil;  sometimes  fur- 

nished with  a  single  or  double  appendage, 
derived  from  the  stigma.  Column  consist- 

ing of  the  stamens  and  style  consolidated 
into  a  central  body,  so  that  the  latter  stands 
next  the  lip  and  the  former  next  the  dorsal 
sepal,  sometimes  petaloid,  and  occasionally 
extended  far  beyond  the  perianth  (corym- 
bis).  Stamens  3,  opposite  the  sepals, 
the  central  only  being  perfect,  except  in 
Cypripedium,  when  the  central  is  abortive 
and  the  two  lateral  perfect  ;  anthers  occa- 

sionally one-celled  ;  usually  two-celled,  with 
the  cells  separated  by  2  or  4  partitions  ; 
standing  erect  at  the  end  of  the  column,  or 
turned  down  flat  upon  it,  or  altogether  dor- 

sal ;  pollen  powdery,  or  collected  into 
grains,  or  adhering  in  wedges  tied  together 
by  an  elastic  material,  or  consolidated  into 
masses  of  a  waxy  texture  and  fixed  num- 

ber, the  masses  either  free  or  adhering  by 
a  caudicle  to  a  gland  belonging  to  the  apex 
(or  rostellum)  of  the  stigma.  Ovary  adher- 

ent, 1 -celled,  composed  of  6  carpels,  of 
which  3,  opposite  the  petals,  have  didymous 
polyspermous  parietal  placentae  without 
stigmas,  and  3  opposite  the  sepals  have  as 
many  stigmas  but  no  placentee;  style  never 
distinct,  except  in  Cypripedium  and  some 
Neottiese  ;  stigmas  usually  confluent  in  a 
hollow  (or  prominent)  mucous  disk  ;  the 
dorsal  stigma  having  on  the  upper  edge 
one  or  two  glands,  which  are  separate  in  Vandeae  and  Neottese  ;  often  extended  into  a 
beak  (rostellum),  or  hollowed  out  into  pouches,  or  sometimes  drawn  out  into  2  parallel 
or  diverging  arms  ;  the  latei-al  stigmas  usually  obsolete,  but  sometimes  united  to  the 
base  of  the  lip  in  the  form  of  an  appendage  or  pair  of  plates.  Capsule  very  rarely  fleshy, 
indehiscent  and  pod-shaped,  usually  breaking  up  into  6  dry  woody  rigid  valves  with 
horizontal  cells,  of  which  3  only  bear  seeds.  Seeds  innumerable,  very  minute,  with  a  loose 
netted  skin,  very  rarely  with  a  hard  crustaceous  one,  sometimes  expanded  into  a  circular 
wing  ;  embryo  solid,  fleshy,  without  albumen  ;  chalaza  at  the  apex  of  the  seed,  and 
therefore  the  radicle  next  the  hilum. 

The  general  structure  of  Orchids,  briefly  embodied  in  the  foregoing  description, 
has  been  treated  of  at  such  length  in  the  prefatory  matter  of  the  Illustrations  of  Orchi- 

daceous Plants,  that  it  is  unnecessary  to  do  more  than  refer  the  reader  to  that  work. 
I  must,  however,  take  the  opportunity  of  correcting  one  part  of  the  theoretical  view 
which  was  there  taken  of  the  structure  of  the  column.  While,  in  common  with  Dr. 
Brown,  I  regarded  the  stigma  as  really  consisting  of  three  parts,  usually  in  a  state  of 
confluence,  I  also  supposed  the  position  of  the  stigmata  to  be  opposite  the  petals  ;  being 
led  to  that  conclusion  by  the  constant  position  of  the  stigmatic  arms  of  Ophrydse.  That 
opinion  I  afterwards  retracted,  in  consequence  of  the  position  of  the  stigmas  in  Cypri- 

pedium, which  C.  spectabile  shows  most  clearly  to  be  opposite  the  sepals  ;  and  therefore 
the  stigmatic  arms  of  Ophrydse  are  to  be  understood  as  side  lobes  of  that  stigma  which 
is  opposite  the  dorsal  sepal.    This  circumstance,  however,  only  confirms  the  accuracy 

Fig.  CXIX.— 1.  Column  of  Arethusa;  2.  of  Stenorhynchns;  3.  of  Erassia  maculata;  4.  of  Orchis 
mascula  ;  5.  section  of  capsule  of  Ophrys  apifera  ;  6.  seed  of  Ophrys  ;  7.  of  Pterygodium  atratura  ;  8.  of Vanilla  aromatica. 

CXIX. 
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of  my  view  of  tlio  true  nature  of  the  stamens,  which  are  certainly  all  opposite  the  lobes 
of  the  stigma  in  Cypripedium.  While,  however,  the  untenableness  of  the  first  opinion 
concerning  the  relation  borne  by  the  stigmas  to  the  other  parts  of  the  flower,  is  thus 
admitted,  there  i-emains  a  difficulty  that  opposes  itself  to  the  view  1  now  take  in  common 
with  Brown,  and  which  must  not  be  overlooked.  It  is  that  the  placentiferous  pieces  of 
the  ovary  are  not  opposite  the  stigmas,  but  alternate  with  them,  while  the  seedless 
pieces  of  the  ovary  are  in  a  line  with  the  stigmata  !  This  seems  to  show  that  the  ovary 
is  composed  of  6  carpellary  leaves,  of  which  three  bear  stigmas  without  ovules,  and 
three  bear  ovules  without  stigmas.  However  paradoxical  this  may  appear,  it  is  by  no 
means  incompatible  with  the  due  performance  of  the  functions  of  fertilisation  ;  for  the 
carpellary  leaves  do  not  adhere  into  a  solid  mass,  either  in  the  ovary  or  in  the  style. 
On  the  contrary  they  form  a  cavity  open  from  the  stigmatic  apex  down  to  the  ovules, 
and  the  whole  of  that  cavity  is  lined  with  a  lax  conducting  tissue,  which  may  neverthe- 

less be  exclusively  furnished  by  3  stigmas  only,  and  may  Ijeeome  so  confluent  with  the 
placentce  as  to  form  a  perfect  channel  of  communication  for  the  p(jllen  tubes  in  their descent  into  the  ovuies. 

The  Order  owes  its  chief  peculiarities  to  the  following  circumstances :  firstly,  to 
the  consolidation  of  stamens  and  pistil  into  one  common  mass,  called  the  column  ; 
secondly,  to  the  suppression  of  all  the  anthers,  except  one  in  the  mass  of  the  Order, 
or  two  in  Cypripedeae  ;  thirdly,  to  the  peculiar  condition  of  its  pollen,  and  the  anther 
which  contauis  it  ;  and  fourthly,  to  the  very  general  development  of  one  of  the 
iimer  leaves  of  the  perianth  or  petals  in  an  excessive  degree,  or  in  an  uimsual  form. 
These  peculiarities  are  in  most  cases  so  striking,  and  are  all  so  strongly  mani- 

fested in  the  same  flower,  that  the  inexperienced  botanist  may  be  unable  to  discover 
their  real  character.  We  find,  however,  that  the  true  nature  of  each  part  is  indicated 
by  special  cases  of  structure  occurring  in  different  parts  of  the  Order.  Thus  in  Cypri- 

pedium not  only  are  two  lateral  stamens  furnished  with  anthers,  while  the  central  stamen 
is  antherless,  but  the  stigma  and  style  separate  from  the  filaments  nearly  to  the  base, 
and  the  triple  nature  of  the  former  is  distinctly  shown,  together  with  the  relation  of  its 
lobes  to  the  other  parts  of  the  flower.  The  pollen,  which  has  so  anomalous  an  appear- 

ance in  its  waxy  or  sectile  state,  presents  the  usual  appearance  of  that  substance  in 
Goodyera,  and  many  Neottese.  And  the  irregularity  of  the  labellum  disappears  in  such 
genera  as  Thelymitra,  Paxtonia,  Macdonaldia,  Hexisea,  and  some  others,  whose  flowers 
are  almost  as  regular  as  those  of  a  Sisyrinchium.  It  is  indeed  to  the  latter  genus,  more 
nearly  than  to  any  other,  that  Orchids  seem  to  approach  in  structure,  unless  to  Gin- 
gerworts  ;  so  that  they  may  be  supposed  to  pass  into  Irids  through  Thelymitra  and 
Sisyrinchium  on  the  one  hand,  and  into  Gingerworts  through  Phrynium  and  such  a 
genus  as  Evelyna  on  the  other.  With  regard  to  Apostasiads,  their  relation  to  that 
Order  does  not  appear  to  be  gi'eater  than  to  either  of  the  two  now  mentioned  ;  and  in 
the  absence  of  all  evidence  as  to  the  connecting  links  which  join  Orchids  and  Apos- 

tasiads it  seems  unnecessary  to  advert  further  to  the  subject.  It  may,  however,  be 
observed  that  Apostasia  has  apparently  as  much  claim  to  be  regarded  as  a  diandrous 
monadelphous  Hypoxid,  standing,  perhaps,  in  the  same  relation  to  that  Order  as 
Gilliesia  to  Lilyworts,  as  it  has  to  be  regarded  as  a  trilocular  Orchid  with  the  gynan- 
drous  organization  lost. 

It  is  not  necessary  to  enter,  in  this  place,  into  a  history  of  the  gradual  alteration  that 
has  taken  place  in  the  views  of  botanists  with  regard  to  the  structure  of  the  sexual  appa- 

ratus of  these  most  curious  plants,  or  to  explain  what  degree  of  ignorance  was  shown  by 
those  who  mistook  masses  of  pollen  for  anthers,  or  a  column  of  stamens  for  a  style  ;  such 
errors  could  only  have  occurred  at  a  period  when  the  laws  of  organization  were  unknown. 
They  have  been  corrected^  in  a  more  or  less  perfect  manner,  by  various  writers  ;  most 
completely  by  Brown  in  his  ProdrowMS,  published  in  1810,  and  subsequently  by  the  late 
most  accurate  and  indefatigable  Richard.  But  long  before  the  publication  of  any 
rational  explanation  of  the  structure  of  Orchids,  while  botanists  were  in  utter  dark- 

ness upon  the  subject,  it  had  been  investigated  by  a  man  unrivalled  in  his  day  for 
the  perfection  of  his  microscopical  analyses,  the  beauty  of  his  drawings,  and  the  admi- 

rable skill  with  which  he  followed  Nature  in  her  most  secret  workings  ;  and  let  me  add, 
which  is  a  still  rarer  quality,  the  generous  disinterestedness  with  which  he  communicated 
to  his  friends  the  I'esult  of  his  patient  and  silent  labours.  Sketches  were  executed  by  the 
late  Francis  Bauer,  between  1794  and  1807,  in  which  the  most  material  part  of  what  has 
been  published  since  that  period  is  distinctly  shown  ;  and  it  has  been'my  good  fortune  to be  the  humble  means  of  giving  some  of  these  remarkable  productions  of  the  pencil  to 
the  world,  in  the  JUustrations  of  the  Genera  and  Species  of  Orchidaceous  Plants. 

If  the  column  of  an  Orchidaceous  plant  is  examined,  it  will  be  found  to  consist  of  a 
fleshy  body  stationed  opposite  the  lip,  bearing  a  solitary  anther  at  its  apex,  and  having 
in  front  a  viscid  cavity,  upon  the  upper  edge  of  which  there  is  often  a  slight  callosity, 
called  the  rostellum.    This  cavity  is  the  stigma,  and  the  rostellum  is  the  point  by  which 



176 ORCHIDACE^. 
[Endogens. 

the  pollen  masses  are  secured  when  any  adhesion  between  them  and  the  stigma  takes 
place.  Hence  such  a  plant  would  appear  to  be  monandrous  ;  it  will  be  seen,  however, 
in  Gingerworts  and  Marants,  the  only  other  monandrous  Orders  of  Endogens,  that, 
while  only  one  perfect  stamen  is  developed,  two  others  exist  in  a  rudimentary  state  ; 
so  that  the  ternary  number  prevalent  in  Monocotyledons  is  not  departed  from.  So  it  is 
in  Orchids  :  the  column  does  not  consist  of  a  single  filament  cohering  with  a  style, 
but  of  three  filaments  fii-mly  grown  together,  the  central  of  which  is  antheriferous,  and 
the  lateral  sterile.  This  is  proved  by  the  frequent  presence  of  callosities,  or  processes 
in  the  place  of  the  sterile  stamens  ;  by  imperfectly-formed  anthers  occasionally  appear- 

ing at  the  side  of  the  perfect  one  ;  and,  if  any  further  evidence  were  wanted,  by  mon- 
sters, in  which  a  regular  structure  is  exchanged  for  the  ordinary  irregularity.  Such 

an  instance  in  Orchis  latifolia  is  described  by  Achille  Richard,  in  the  Memoires  de  la 
Soc.  d'Hist.  Nat.  of  Paris,  in  which  the  flowers  were  perfectly  triandrous,  with  no  trace 
of  irregularity  in  any  part  of  the  floral  envelopes  ;  and  other  cases  of  a  similar  nature 
are  by  no  means  uncommon,  and  have  been  occasionally  mentioned. 

Orchids  are  remarkable  for  the  iniusual  figure  of  their  irregular  flowers,  which 
sometimes  represent  an  insect,  sometimes  a  helmet  with  the  visor  up,  and  are  so 
various  in  form  that  there  is  scarcely  a  common  reptile  or  insect  to  which  some 

of  them  have  not  been  likened.  Their 
flowers,  however,  will  all  be  found 
to  consist  of  three  outer  pieces  be- 

longing to  the  calyx,  and  three  inner 
belonging  to  the  corolla  ;  and  all  de- 

parture from  this  number,  six,  depends 
upon  the  cohesion  of  contiguous  pai'ts: 
with  the  solitary  exception  of  Mono- 
meria,in  which  the  lateral  petals  are  en- 

tirely abortive ;  of  certain  Bolbophylla, 
such  as  B.  bracteolatum,  which  have 
an  additional  scale  on  the  outside  of 
the  petals;  and  of  the  calyculate  genera, 
such  as  Epistephium,  in  which  the 
external  calyx  above  alluded  to  makes 
its  appearance  in  the  form  of  an  exter- 

nal cup.  Sometimes  two  of  the  sepals 
cohere  into  one,  as  in  certain  species 
of  Oncidium,  and  then  the  calyx  has 
the  appearance  of  consisting  of  but  two 

sepals  ;  sometimes  the  lateral  petals  are  connate  with  the  column,  as  in  Gongora  and 
and  Lepanthes,  and  then  the  column  appears  furnished  with  two  wings.  In  nearly  the 
whole  Order  the  odd  petal,  called  the  lip,  arises  from  the  base  of  the  column,  and  is 
opposite  it ;  but  in  the  Cape  genus  Pterygodium,  the  lip  sometimes  grows  from  the 
apex  of  the  column,  and  sometimes  is  stalked  and  turned  completely  over  between  the 
fork  of  the  inverted  anther,  and  thus  seems  to  belong  to  the  back  of  the  column.  Nor 
is  the  anther  less  subject  to  modification,  although  constant  to  its  place  :  sometimes  it 
stands  erect,  the  line  of  dehiscence  of  its  lobes  being  turned  towards  the  lip  ;  sometimes 
it  is  turned  upside  down,  so  that  its  back  regards  the  lip  ;  often  it  is  prone  upon  tiie 
apex  of  the  column,  where  a  niche  is  excavated  for  its  reception.    The  pollen  is  not 

Fig.  CXX. 

Fig.  CXX.  1.  Angraecum  eburneum ;  2 
5.  CaJadenia ;  6.  Disa  spathulata. Diuri? ,  3.  Drymoda  picta ;   4.  Oberonia  GriffiUiiana ; 
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less  curious  :  now  we  Iiave  it  in 
separate  grains,  as  in  other  plants, 
but  cohering  to  a  meshwork  of  cel- 

lular tissue,  which  is  collected  into 
a  sort  of  central  elastic  strap  ;  now 
the  granules  cohere  in  small  angular 
indefinite  masses,  and  the  central 
elastic  strap,  becoming  more  appa- 

rent, is  found  attached  to  a  glandular 
process  of  the  stigma,  which  is  often 
inclosed  in  a  peculiar  pouch  espe- 

cially destined  for  its  protection  ; 
again,  the  pollen  combines  into 
larger  masses,  which  are  definite  in 
number,  and  attached  to  another 
modification  of  the  elastic  strap  ; 

and  finally  a  complete  union  of 
the  pollen  takes  place,  in  solid 
waxy  masses,  without  any 
distinct  trace  of  this  central 
elastic  tissue.  Such  is  a  part 
of  the  singularities  of  Orchida- 

ceous plants,  and  upon  these 
the  distinctions  of  their  tribes 
and  genera  are  naturally 
founded.  Whoever  studies 
them  must  bear  in  mind  that 
their  fructification  is  always 
reducible  to  3  sepals,  3  petals, 
column  consisting  of  3  sta- 

mens grown  firmly  to  one 
another,  and  to  a  single  style 
and  stigma  ;  and,  with  this 
view,  he  will  have  no  difficulty 
in  understanding  the  organiza- 

tion of  even  the  most  anoma- 
lous Cape  species.  In  the  last 

edition  of  this  work  an  Oi-der 
called  Vanillacese  was  proposed, 
about  which  I  shall  only  say 
that  its  introduction  would 
have  been  much  better  omitted. 

Professor  Link  has  shown 
that  beyond  all  doubt  the  nu- 

cleus of  the  seed  in  this  Order 
is  a  naked  embryo,  with  an 
excessively  enlarged  radicula. 
See  his  beautiful  figures  in 
the  Ausgewdlte  Anatomisch- 
botanische  Ahhildungen  fasc.  2. 
t.  vii.  Here  we  again  have  a 
structure  analogous  to  that  of 
Nymphsea  and  Nelumbium. 
Among  the  most  singular 

circumstances  connected  with 
this  Order  is  the  manner  in 
which,  upon  the  same  spike, 
flowers  of  extremely  differ- 

ent structure  are  produced. 
This  was  first  noticed  in  Deme- 
rara  by  Sir  R.  Schomburgk, 
who  published  in  the  Lmn. 
Transactiom    (  17.  551.  )  an 

Fig.  CXXII. 
1  ig.  CXXI.— 1.  Pollen  masses  of  Optirys  apifera ;  2.  of  Phaius  Tanliervillia  ;  3.  of  Brassia  niaculata  ; 

4  of  Malaxis  paludosa ;  5.  Pollen  of  Stenorhynchus  speciosus. 
Fig.  CXX1I.~2.  Cycnoches  ventricosum  j  4  and  5.  C.  Egertonianum  ;  the  otiiers  intermediate  forms. 
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account  of  the  production  of  Monaehanthus  viridis,  Myantluis  bai'batus,  and  a  Catasetuui, 
3  supposed  genera,  vipon  the  same  spike  ;  and  he  expressed  his  opinion  that  the  Catase- 
tum  was  the  female  of  these,  because  lie  found  it  i)roducing  seeds  abimdantly,  while 
Monaehanthus  was  uniformly  sterile. 
Afterwards  a  similar  specimen  made  its  pp 
appearance  in  the  garden  of  his  Grace the  Duke  of  Devonshire  at  Chatsworth, 
and  has  been  figured  in  the  Botanical 
Register,  fol.  1951.  And  still  more 
lately  two  species  of  Cycnoches,  ventri- cosum  and  Egertonianum  have  appeared 
in  company,  as  repi-esented  in  the  accom- 

panying figure  (CXXII.) Such  cases  shake  to  the  foundation 
all  our  ideas  of  the  stability  of  genera 
and  species,  and  prepare  the  mind  for 
more  startling  discoveries  than  could 
have  been  otherwise  anticipated. 

If  the  accompanying  diagram  be  com- 
pared with  those  employed  to  illustrate 

the  distinctions  of  Marants  and  Gmgerworts,  p.  169,  the  relation  borne  to  those 
Orders  by  Orchids  will  be  distinctly  seen.  In  the  diagram  the  parts  are  arranged 
as  they  are  in  nature  before  the  ovary  twists  ;  that  is,  with  the  lip  next  the  axis, 
or  uppermost,  and  the  stamen  undermost.  Let  C,  C,  C  represent  the  outer  series 
of  floral  envelopes  or  calyx,  and  PP,  P,  P  the  inner,  or  corolla,  of  which  PP  is  the 
labellum  :  then  the  position  of  the  single  fertile  stamen  will  be  at  S,  and  the  sterile 
ones  at  s,  s  ;  that  is  to  say,  in  the  situation  of  the  supernumerary  petaloid  stamens 
of  Gingerworts  and  Marants,  while  the  second  series  of  stamens,  to  which  the  fertile 
stamen  of  these  Orders  belongs,  is  not  developed  in  Orchids. 

In  the  last  edition  it  was  suggested  that  although  this  is  the  apparent  structure 
of  the  Order,  it  is  not  improbable  that  the  parts  called  sepals  are  the  true  petals, 
because  Epistephium  and  others  have  a  calyculus  exterior  to  the  apparent  calyx. 
In  that  point  of  view  the  apparent  petals  would  be  sterile  stamens,  as  among  the 
Marants ;  it  has,  however,  been  shown  by  Criiger  that  the  order  of  development  of 
the  floral  organs  of  Epistephium  is  unfavourable  to  the  supposition,  and  that  the 
calyculus  of  that  genus  is  in  reality  a  cup-shaped  expansion  of  the  ovary.  I  quote 
his  words  from  Henfreys  Scientific  Memoirs,  I.  170  : — 

"  The  development  of  the  segments  of  the  perianth  is  in  agreement  with  the  mode 
in  which  they  subsequently  overlie  one  another.  At  each  side  of  the  little  nodule 
which  is  the  first  representative  of  the  flower  of  this  plant,  we  observe  a  little  point, 
the  first  trace  of  the  sepals,  and  a  little  later  the  middle  sepal ;  at  the  same  time 
with  the  latter,  the  two  lateral  inner  segments  of  the  perianth.  Then  the  labellum 
appears,  and  almost  simultaneously  with  that  the  anther.  In  this  flower  also  the 
anther  is  at  first  erect,  although  it  subsequently  lies  upon  the  summit  of  the 
column.  Up  to  this  time  no  trace  of  a  calyculus  is  to  be  seen ;  it  first  presents 
itself  clearly  when  the  flower  rises  above  the  axil  of  the  bract,  and  the  boundary 
between  the  ovary  and  the  segments  of  the  perianth  becomes  visible.  The  calyculus 
is  persistent  upon  the  fruit,  while  the  other  parts  separate  from  it  at  a  very  early 
period.  I  believe  I  am  justified  in  concluding  from  the  foregoing,  that  the  calyculus, 
when  it  presents  itself  in  the  Orchidese,  does  not  represent  an  external  circle  of 
organs,  because  (1)  its  segments  do  not  alternate  with  those  of  that  standing  above 
it ;  (2)  they  originate  later  than  those ;  and  (3)  because  they  persist  upon  the 
capsule,  while  the  other  parts  become  detached.  I  should  lay  much  stress  upon 
the  last  reason,  yet  I  think  that  this  calyculus  must  be  regarded  as  analogous  to 
that  which  may  be  observed  on  the  fruits  of  certain  Compositse,  Dipsacese,  &c." 

In  classifying  this  Order  the  most  important  characters,  appear  to  reside  in  the 
pollen,  which  in  many  is  consolidated  into  firm  waxy  masses  of  a  definite 
number  in  each  species,  and  in  others  is  either  in  its  usual  loose  powdery  con- 

dition, or  is  collected  in  granules  or  small  wedges,  the  number  of  which  is 
far  too  great  to  be  counted.  Of  those  with  waxy  pollen  masses  some  (Malaxese) 
are  destitute  of  any  visible  processes  by  which  the  masses  are  brought 
into  contact  with  the  stigma ;  others   (Epidendreae)   have  sti^ap-shaped  cau- 
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dicles,  which  are  either  bent  down  upon  the  masses  themselves,  or  serve  to  hold  them 
together,  without,  however,  forming  any  organised  union  with  the  stigma  ;  while  the 
remainder  (Vandeae)  have  a  caudicle,  which  adheres  firmly  to  a  gland  found  on  the 
upper  margin  of  the  stigma,  and  separating  fi'eely  from  that  ox'gan.  The  genera  with 
powdery,  granular,  or  sectile  pollen  cannot  be  classified  so  conveniently  by  modifications 
of  that  part,  but  are  readily  divided  into  3  natural  tribes  by  peculiarities  in  the  anther. 
In  some  (Ophrese)  the  anther  is  erect,  not  hinged  to  the  column  but  continuous  with  it, 
and  stands  above  the  stigma,  the  pollen  masses  having  their  points  directed  to  the  base 
of  the  lobes  of  the  anther  ;  in  others  (Arethusece)  the  anther  is  hinged  to  the  column, 
upon  the  end  of  which  it  is  placed  transversely  like  a  lid  ;  and  in  others  (Neottese)  it 
is  also  hinged  to  the  column,  but  is  stationed  at  its  back  so  as  to  be  nearly  parallel 
with  the  stigmatic  surface.  If  to  this  we  add  that  Cypripedeae  have  two  anthers,  while 
all  the  others  have  one  only,  we  find  the  Order  divided  into  seven  tribes,  of  which  the 
following  is  a  tabular  view. 

t.  Pollen  powdery,  granular,  or  sectile. 
a.  Anther  terminal,  erect  IV.  Ophrece. 
b.  Anther  terminal,  opercular    V.  Arethusece. c.  Anther  dorsal  VI.  Neottece. 

1.  Anther  one  only. 
A.  Pollen  musses  waxy. 

a.  No  caudicle  or  separable  stigmatic  gland I.  Malaxece. 
b.  A  distinct  caudicle,  but  no  separable  stigma- tic gland  II.  Epidcndrece.    II.  Anthers  two  VII.  Cypripedece, 
c.  A  distinct  caudicle,  united  to  a  stigmatic 
gland  III.  Vandece. 

Among  many  other  remarkable  peculiarities  the  irritability  of  the  labellum  must  not 
be  passed  over  in  silence.  This  is  extremely  striking  in  various  species  of  Pterostylis,  in 

the  genus  Megaclinium,  and  in 
many  Bolbophylls,  especially 
barbigerum  and  Careyanum. 
But  some  of  the  Swan  River 
species  are  still  more  sin- 

gular. In  Caleana  nigrita, 
Mr.  Drimimond  describes  the 
structure  to  the  following 
effect.  The  column  is  a  boat- 
shaped  box,  resembling  a 
lower  lip  ;  the  labellum  forms 
a  lid  that  exactly  fits  it,  and 
is  hinged  on  a  claw  which 
reaches  the  middle  of  the 
column  ;  when  the  flower 
opens,  it  (the  labellum)  turns 
round  within  the  column,  and 
falls  back,  so  that,  the  flower 
being  inverted,  it  stands  fairly 

Fig.  CX  XIII.  over  the  lattei\    The  moment 
a  small  insect  touches  its  point,  the  labellum  makes  a  sudden  revolution,  brings  the  point 
to  the  bottom  of  the  column,  passmg  the  anther  in  its  way,  and  thus  makes  prisoner 
any  insect  which  the  box  will  hold.  When  it 
catches  an  insect  it  remains  shut  while  its  prey 
continues  to  move  about  ;  but  if  no  capture  is  made 
the  lid  soon  recovers  its  position.  Another  plant, 
Draksea  elastica,  has  a  single  flower  placed  at  the 
end  of  a  slender  smooth  erect  scape,  from  twelve 
to  eighteen  inches  high,  and  its  labellum,  which  is 
hammer-headed,  and  placed  on  a  long  arm  with  a 
moveable  elbow-joint  in  the  middle,  is  stated  by  Mr. 
Drummond  to  resemble  an  insect  suspended  in  the 
air,  and  moving  with  every  breeze.  Another  plant 
of  this  description  is  Spiculaea  ciliata,  whose  rusty 
flowers  when  spread  open  may  be  compared  to  long- 
legged  spiders,  the  lip  with  a  long  solid  lamina 
looking  like  their  body,  while  an  appendage  at  its 
apex,  which  is  apparently  moveable,  is  not  imlike 
the  head  of  such  a  creature. 

Orchids  are  found  in  almost  all  parts  of  the 
world,  except   upon   the   verge   of  the  frozen 

^      ̂   ^  i  Tin.  CXXITT.  bis. 
Pig.  CXXIII. — Megaclinium  Bufo ;  1.  a  portion  of  a  spike  magnified ;  2.  flowers  in  various  positions, more  magnified . 
Fig.  CXXIII.         Spiculaea  ciliata,  its  flower. 
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zone,  and  in  climates  remarkable  for  dryness.  In  Europe,  Asia,  and  North  America,  they 
are  seen  growing  everywhere,  in  groves,  in  marshes,  and  in  meadows  ;  in  the  drier 
parts  of  Africa  they  are  either  rare  or  unknown  ;  at  the  Cape  of  Good  Hope  they 
abound  in  similar  situations  as  in  Europe  ;  but  in  the  hot  damp  parts  of  the  West  and 
East  Indies,  in  Madagascar,  and  the  neighbouring  islands,  in  the  damp  and  humid 
forests  of  Brazil,  in  the  warm  mild  parts  of  Central  America,  and  Western  Mexico, 
in  the  damp  tropical  parts  of  India,  and  on  the  lower  mountains  of  Nipal,  the  Orchida- 

ceous plants  flourish  in  the  greatest  variety  and  profusion,  no  longer  seeking  their 
nutriment  from  the  soil,  but  clinging  to  the  trunks  and  limbs  of  trees,  to  stones  and 
bare  rocks,  where  they  vegetate  among  ferns  and  other  shade-loving  plants,  in  countless 
thousands.  Of  the  epiphytal  class,  one  only  is  found  so  far  north  as  South  Carolina, 
growing  upon  the  branches  of  the  Magnolia,  if  we  except  the  species  from  Japan,  a 
coun  try  which  has  a  climate  peculiar  to  itself,  among  regions  in  the  same  parallel  of 
latitude.  The  most  southern  stations  are  those  of  Earina  mucronata  in  New  Zealand, 
in  lat.  35"  S.,  and  of  Gunnia  austrahs  in  Emu  Bay,  Van  Diemen's  Land,  lat.  41"  S, 
Ample  details  respecting  their  distribution  in  Australia  are  given  by  A.  Cunningham 
in  the  Botanical  Register  for  1843  t.  37. 

It  often  happens  that  those  productions  of  nature  which  charm  the  eye  with  their 
beauty,  and  delight  the  senses  with  their  perfume,  have  the  least  relation  to  the  wants 
of  mankind,  while  the  most  powerful  virtues  or  mosl  deadly  poisons  are  hidden  beneath 
a  mean  and  insignificant  exterior  :  thus  Orchids,  beyond  their  beauty,  can  scarcely 
be  said  to  be  of  known  utility,  with  a  few  exceptions.  The  nutritive  substance  called 
Salep  has  been  prepared  from  the  subterraneous  succulent 
roots  of  Orchis  mascula  and  many  others  of  the  Ophreous 
division  ;  and  in  India  from  the  tubers  of  a  species  of 
Eulophia  ;  it  consists  almost  entirely  of  a  chemical  prin- 

ciple called  Bassorin.  The  root  of  Bletia  verecunda  is 
said  to  be  stomachic.  Some  of  the  South  American 
species,  such  as  the  Catasetums,  Cyrtopodiums,  &c.,  contain 
R  viscid  juice,  which  being  mspissated  by  boiling,  becomes 
a  kind  of  vegetable  glue  used  for  economical  purposes  in 
Brazil.  The  viscidity  of  the  tuber  of  Aplectrum  hyemale  is 
such  that  it  is  called  Putty-root  in  the  United  States,  and 
is  used  for  cementing  broken  earthenware. 

Other  medical  qualities  have  been  assigned  to  other 
species,  but  they  seem  to  be  of  no  importance  ;  thus,  Are- 
thusa  bulbosa  is  employed  in  the  United  States  in  tooth- 

ache and  bringing  tumours  to  a  head,  Spiranthes  diuretica 
as  a  diuretic  in  Chile,  where  also  Chlorsea  disoides  is  fancied 
to  promote  the  flow  of  milk.  Cypripedium  pubescens  is 
used  in  North  America  as  a  substitute  for  Valerian,  C. 
guttatum  in  Siberia  against  epilepsy.  Vanilla  is  one  of  the 
most  delightful  aromatics  known  ;  it  is  used  in  the  manu-  pig.  CXXIV, 
facture  of  chocolate,  of  liqueurs,  and  of  various  articles 
of  confectionery.  The  substance  called  by  this  name  in  the  shops  is  the  dried  fruit  of 
Vanilla  planifolia,  and  other  species  ;  it  contains  a  great  quantity  of  essential  oil,  and  a 
good  deal  of  benzoic  acid.  Dr.  Bird  says  that  the  effluvium  of  Vanilla  intoxicates  the 
laboui-er  who  gathers  it. — Peter  Pilgrim,  1.  234.  See  Linncea.  4.  573,  for  some  account 
of  the  cultivation  of  the  plant  in  Mexico.  Vanilla  claviculata  is  bitter  as  well  as  fragrant, 
and  its  le9,ves  are  regarded  in  the  West  Indies,  where  it  is  called  Liane  a  blessures,  as 
a  vulnerary,  and  antisyphilitic.  In  New  Holland  many  species  are  eaten  by  the  natives, 
who  find  their  starchy  roots  a  good  article  of  diet.  Mr.  Backhouse  describes  the. 
Gastrodia  sesamoides  as  having  a  root  like  a  series  of  kidney  potatoes,  terminating  in  a 
branched,  thick  mass  of  coral-like  fibres.  It  is  eaten  by  the  aborigines  of  Tasmannia, 
and  is  sometimes  called  native  potato  ;  but  its  tubei's  are  watery  and  insipid. 

P.  Browne  states  that  the  corm  of  Bletia  verecunda  is  "  bitterish  and  attended  by  a 
clamminess  that  leaves  a  light  prickly  warmth  behmd  it ;  but  this  wears  off"  soon, leaving  the  palate  free  from  every  sensation  but  that  of  the  bitter.  When  dried  it  may 
be  used  with  great  propriety  as  a  stomachic."  According  to  Sir  R.  Schomburgk  the 
expressed  juice  of  Epidendrum  bifidum  is  a  purgative,  taken  in  doses  of  a  table 
spoonful  at  a  time  ;  it  is  also  reckoned  in  Tortola  an  anthelmintic,  and  diuretic,  &c. 
— Linncea,  ix.  512. 

Fij.  CXXIV. — Orchis  mascula  roots  in  the  state  in  >vhich  they  are  dried  as  salep. 
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GENERA. 
[lu  the  following  list,  I  have  cast  all  the  genera  into  natural  suhdivisions,  preparatory  to  a  further revision  of  thcni  ;  but  I  have  not  attempted  to  settle  very  exactly  their  order  of  sequence.  In  fact, 

a  great  number  demand  a  very  careful  revision,  and  others,  to  which  an  *  is  prefixed,  1  have  never 
had  the  opportunity  of  examining.] 
I.— MALAXEiE. 
Pleurothallid^. 

Lindl.  in   Bot.  Reg. 
1842.  misc.  p.  67. 

Pleurothallis,  R.  Br. 
Rhynchopera,  Klotzch. 
Myoxmithus,  Popp.  et Endl. 
Specklinia,  Lindl. 
Centranthera ,  Scheidw. 
Acianthera,  Scheidw. 

Dialissa,  Lindl. 
Stelis,  Swz. 

Huniboldtia,  Fl.Peruv. 
Lepanthes,  Swz. 
Restrepia,  Kth. 
*  ?  Cadetia,  Gaudich. 
Pliysosiphon,  Lindl. 
Masdevallia,  Fl.  Per. 
Stenoglossum,  H.B.K. 
Octomeria,  R.  Br. 

LiPARID.E. 
Liparis,  Rich. 

Sturmia,  Rchb. 
Alipsa,  Hffmg. 
Cestichis,  Thouars. 

Distichis,  Thouars. 
Dendrochilum,  Bl. 
*  Osyricera,  Bl. 
*  Chrysoglossum,  Bl. 
Oberonia,  Lindl. 

Ensi/era,  Bl. 
*  Titania,  Endl. 
Empusa,  Lindl. 

Empusaria,  Rchb. 
*  Platystylis,  Bl. 
*  Gastroglottis,  Bl. 
Microstylis,  Nutt. 

Crepidium,  Bl. 
Monorchis,  Mentz. 
Achroanthes,  Raf. 
Pterochilus,  Hook. 

Dienia,  Lindl. 
Pedilea,  Lindl. 

Malaxis,  Stvz. 
*  Nephelaphyllum.,  Bl. Calypso,  Salisb. 

Ci/therea,  Salisb. 
Noma,  Wall. 
Orchidium,  Swz. 

Dkn'drobid^. 
Dendrobium,  Swz. 

Grastidium,  Bl. 
Ceraia,  Lour. 
Keranthus,  Lour. 
Bontia,  Petiv. 
?  Sarcostoma,  Bl. 
§'  Stachyobium,  Lindl. §  Ccratobium,  Lindl. 
§  Pedilonum,  Bl. 
§  Onychium,  Bl. 
§  Desmotrichum,  Bl. 
§  Dend7-ocoryne,\,\\\d.\. *  Macrostomium,  Bl. 

Aporura,  Bl. 
Schismoccras,  Presl. 

*  §  Diploconchium, Schauer. 
Oxystophyllum,  Bl. 
*  ?  Diglyphis,  Bl. Diglyphosa,  Bl. 
Monomeria,  Lindl. 
*  Epicrianthes,  Bl. ?  Drymoda,  Lindl. 
Bolbophyllum,  Thouars. 

Diphycs,  Bl. 

Tribrachia,  Lindl. 
Odontostylis,  Bl. 

(f.  Endl.) 
Gersinia,  Neraud. (f.  Endl.) 
Macrolepis,  A.  Rich. 
§  Anisopetalum, Hooker. 

?  Sunipia,  Lindl. 
Trias,  Lindl. 
*  Thelychiton,  Endl. *  Cochlia,  Bl. 
*  Lyrsea,  Lindl. 
Megaclinium,  Lindl. 
Cirrhopetalum,  Lindl. 
Zygoglossum,  Reinw. 
Ephippium.  Bl. ?  Sestochilus,  Kuhl  et Hass. 

Bryobium,  Lindl. Conchidium,  Griff. 
Mycaranthes,  Bl. Phreatia,  Lindl. 
Eria,  Lindl. Dendrolirium,  Bl. 

Pinalia,  Hamilt. 
CoRALLORHIZID.i;. 

Corallorhiza,  Ilaller. 
Aplectrum,  Nuttall. 
*  Aphyllorchis,  Blume. 
II.— EPIDENDRE^. 

CCELOGYNID^. 
*  ?  Acanthoglossum,  Bl. 
Ccelogyne,  Lindl. 

Chelonanthera,  Bl. 
Panisea,  Lindl. 
Pleione,  Don. 

Gomphostylis,  Wall. 
Trichosma,  Lindl. 
Dilochia,  LAndl. 
Pholidota,  Lindl. 

Ptilocnema,  Don. 
Crinonia,  Bl. 

Otochilus,  Lindl. 
Earina,  Lindl. 

ISOCHILIDiE. 
Isochilus,  R.  Br. 
Hexisea,  Lindl. 

9  Elleanthus,  Presl. 
Diothonea,  Lindl. 
Gastropodium,  Lindl. 

L-ELIAD-E. 
Epidendrum,  L. 

§  Hormidium,  Lindl. 
§  Epicladium,  Lindl. 
§  Encyclium,  Hooker. 
§  Diacrium,  Lindl. 
§  Aulizeum,  Lindl. 
§  Osmophytum,  Lindl. 
§  Lanium,  Lindl. 
§  Spathium,  Lindl, 
§  Amphiglottium,Sa\is. 
§  Euepidendrum, Uudl. 
Seraphyta,  Fisch. 

Physinga,  Lindl. 
Ponera,  Lindl. 

Nemaconia,  Knowles. 
*  ?  Aspegrenia,  Popp.  et Endl. 
Hexadesmia,  Brongn. 

Hexopia,  Batem. 
Dinema,  Lindl. 
Sophronitis,  Lindl. 
Alaniania,  Llave. 
Hartwegia,  Lindl. 

ArpophyUum,  Llave. Barkeria,  Knowles. 
Broughtonia,  R.  Br. 
?  Chysis,  Lindl. 
Laelia,  Lindl. 
Amalia,  Rchb. 

Cattleya,  Lindl. 
Schomburgkia.  Lindl. 
Tetramicra,  Lindl, 
f^eptotes,  Lindl. 
Brasavola,  Lindl. 

Bletid.e. 
Phaius,  Lour. 
Pachyna,  Salisb. 
Tankervillia,  Link. Arundina,  Bl. 

Evelyna,  Popp.  et  Endl. 
Bletia,  R.  et  Pav. 

Gyas,  Salisb. Thiebaudia,  Colla. 
*  Mitopetalum,  Bl. 

Tainia,  Bl. 
Spathoglottis,  Bl. Paxtonia,  Lindl. 
*  Collabium,  Bl. 
Cytheris,  Lindl. Pesomeria,  Lindl. 
Ipsea,  LAndl. *  ?  Pachystoma,  Bl. 
Apaturia,  Lindl. ?  Cremastra,  Lindl. 
Ania,  Lindl. 
*  ?  Callostylis.  Bl. 

Tylostylis,  Bl. *  ?  Ceratium,  Bl. 
Cylindr Globus,  Bl, *  ?  Trichotosia,  Bl. 

*  ?  Plocoglottis,  Bl. 
*?  Pachychilus,iy;.(End.) 

IIL-VANDEiE. 
Sarcanthid/e.  —  Lindl. 

in  Bot.  Reg.  1843.  misc. 

p.  12, 
Eulophia,  R.  Br. Galeandra,  Lindl. 
Corydandra.  Rchb. 

Cyrtopera,  Lindl. Lissochilus,  R.  Br. 
Doritis,  Lindl. 
Luisia,  Gaud. 
Pseudovanda,  Lindl. 
Mesoclastes,  Lindl. 
Birchea,  A.  Rich. 

Vanda,  R.  Br. 
Fieldia,  Gaud. Renanthera,  Lour. 
Arachnis,  Blume. 
Nephranfhcra,  Hassk. Araehnanthe,  Blume. 

Phalsenopsis,  Bl. 
Diplocentrum,  Lindl. Microsaccus,  Blume. 
Camarotis,  Lindl. Chiloschista,  Lindl. 
Gunnia,  Lindl. 
Micropera,  Lindl. Saccolabium,  Lindl. 

Saccochilus,  Blume. 
Gastrochilus,  Don. 
Robiquetia,  Gaudich. 
Gussonea,  A.  Rich. 
Rhynchostylis ,  Blume. 
Carteretia,  A.  Rich. 

Sarcochilus,  R.  Br. 
Tfeniophyllum,  Blumcm 

Cleisostoma,  Blume. 

Polychilos,    Kuhl  el Hass. 
*  Ceratostylis,  Blume. 
*  Ephippium,  Blume. *  Ceratochilus,  Blume. 

Omaea,  Blume. 
*  Echioglossum,  Blume Sarcanthus,  Lindl. 
*  Pteroceras,  Ilass. 
Agrostophyllum,  Blume. *  Adenoucos,  Blume. 
(Eceoclades,  Lindl. 
Trichoglottis,  Bl 
Aerides,  Loureir. 
Dendrocolla,  Blume. 
Cuculla,  Jilume. 
Tubera,  Blume. 
Fornicaria,  Blume. 
Pllearia,  Lindl. 
Ornithochilus ,  Wall. 

*  Schcenorchis,  Blume. Aeranthus,  LAndl. 
Cryptopus,  Lindl. Beclardia,  A.  Rich. 
CEonia,  Lindl . 
Angraecum,  Thouars. Aerobion,  Spr. 
Mystacidium,  Lindl. Microcaelia,  Lindl. 
Appendicula,  Bl. Mefachilum,  Lindl. Podochilus,  Bl. 
Platysma,  Bl. 
Placostigma,  Bl. 
Apista,  Bl Llexadesmia,  R.  Br. 
?  Blumca,  Mover. 

*  Cryptoglottis,  Bl. *  Glomera,  Bl. 
*  Thelasis,  Bl. 
Tetrapeltis,  Wall 
*  ?  Conchochilus,  Hs.<!kl. 
*  ?  Todaroa,  A.  Rich. 

CRYPT0CHH,rD.S;. 
Cryptochilus,  Wall. Acanthophippium,  Bl. 
*  ?  Anthogonium,  Wall. 

Brassid^e. 

Cymbidium,  Swz. Holbidium,  Lindl. 
Grammatophyllum,  Bl. 

Gabertia,  Gaud. 
*  Stauroglottis,  Schauer. 
Bromheadia,  LAndl. 
Ansellia,  Lindl. 
Aganisia,  Lindl. 
Epiphora,  Lindl, 
Aspasia,  Lindl, ?  Acriopsis,  Bl. 
Trichopilia,  Lindl, 
Helcia,  Lindl. 
Nanodes,  Lindl. 
Pilumna,  Lindl. 

Dipodium,  R.  Br.  [H'. ?  Ar7nodorum,  }^uh\  et 
Dichaea,  Lindl. 
Fernandezia  R.  et  Pav. 
Lockhartia,  Hooker. 

Phymatidium,  Lindl. Leochilus,  Knowles. Oncidium,  Sioz. 
Cyrtochilum,  H.  B.  K. 

Odontoglossum,  //.  B  K. 
§  Trynieninm,  Lindl Brassia,  R.  Br. 
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Miltonia,  L'mdl. Macrochilus,  Knowles. 
Pachyphvllid^. 

Nasonia,  Lindl. 
Centropetalum,  Lindl. 
Pachyphyllum,  //.  B.  K. 
MAxiLLARiDiE.  LiudLin 

Bot.  Reg.  1843,  misc.  p. 12. 
Stanhopea,  Frost. 

Ceratochilus,  Lodd. 
Houlletia,  A.  Brongn. 
Peristeria,  Hooker. 

Eckardia,  Rchb. 
Acineta,  lAiidl. 
Lacaena,  LiiuU. 
*  ?  Cuitlauzina,  »\ Govenia.  lAndl. 

EucnemiSf  Lindl. 
Angidium,  Lindl. 

■Ratemannia,  lAndl. 
Gongora,  Fl.  Peruv. 
Acropera,  Lindl. 
Coryanthes,  Hook. 
Chfenanthe,  Lindl. 
Malachadenia,  Lindl. 
Ccelia,  Lindl. 
Ornlthidium,  Salisb. 
Trigonidium,  Lindl 
"  Psittacoglossum,  Llav. Slenia,  Lindl. 
Promenaea,  Lindl. 
Grobya,  Lindl. 
Warrea,  Lindl. 
Huntleya,  Lindl. 
Zygopetalum,  Hooker. Eifrenaria,  Lindl. 
Stenocoryne,  Lindl. 
Maxillaria,  Fl.  Per. 

§  *  ?  Nothium,  Lindl. 
§    Xylohium,  Lindl. 
§  *  Dicrypta,  Lindl. Heterotaxis,  Lindl. 

Lycaste,  Lindl. 
Anguloa,  Fl.  Per. Caraaridium,  Lindl. 
*  Siagonanthus,  POpp  et Endl. 
Scuticaria,  Lindl. 
Scaphyglottis,  Piipp  et  E. Cladobiitm,  Lindl. 
Colax,  LindL 
Paphinia,  Lindl. 
Polystachya,  Hooker. 
*?Orchidofunkia,  ^.iiic/t. 

Clynhymcnia,  A.  Rich. 
*?  Galeottia,  ̂ .  iZicA. 
Catasetid.ij.  Lindl.  in 

Bot.  Reg.  1842.  p.  22. 
Catasetum,  Rich. 
Monachanthus ,  Lindl. 
§  Myanthus,  Lindl. Morraodes,  Lindl. 
Cyclosia,  Klotzsch. Clovesia,  Lindl. 

Cycnoches,  Lindl. 
Cyrtopodium,  R.  Br. 

Tylochilus,  Nees. 
NoTYLTDiE. 

Notylia,  lAndl. 
Cirrhaea,  Lindl. 
Zygostates,  Lindl. Dactylostyles,  Scheidw, 
Ornithocephalus,  Hook. 
?  Trophianthus,  Scheidw. 
Cryptarrhena,  R.  Br. Macradenia,  R.  Br. 
Sutrina,  Lindl. 
Telipogon,  H.  B.  K. 
Tnchoceros,  H.  B.  K. •      *  » 
Trizeuxis,  Lindl. 

Quekettia,  Lindl. 
lONOPSID^. 

Rodriguezia,  R.  et  Pav. 
Gomeza,  R.  Br. Scelochilus,  Klotzsch. 

Burlingtonia,  Lindl. 
lonopsis,  H.  B.  K. lantha.  Hook. 

Cybelion,  Spreng. 
*  Diadenium,  Popp  et  En. 
Comparettia,  Pdpp  etEn. Trichocentrum ,  Popp  etE. 
Acoidium,  Lindl. 

Calanthfd.^;. 
Calanthe  R.  Br. 

Centrosia,  A.  Rich. 
Alismorchis,  Thouars. 
Amblyglottis,  Ulume. 
Stylogiossum,  Kuhl  et Hass. 

*  Limatodes,  Bl. 
*  Ghiesbrechtia,  A.  Rich, 
*  Tipularia.  Nuit. Avthericlis.  Raf. 
Geodorum,  Jacks. 

Otandro;,  Salisb. 
Cistella,  Bl. 

IV.— OPIIRE^. 
SERAPIADiE. 

Orchis,  L. 
§  Herorchis,  Lindl. 
§  Androrchis,  Endl. Av^camptis,  Rich. 

Nigritella,  Rich. 
Aceras,  R.  Br. 

Loroglossum,  Rich. Himantoglossum,  Spr, 
Serapias,  L. 

HeUeborine,  Pers. 
Ophi^s,  Swartz. Hemipilia,  Lindl. Glossaspis,  Spreng. 

Glossula,  Lindl. 
Perularia,  Lindl. 
Bartholina,  R.  Br. 

Lathrisia,  Swz. 
SaTYRIADvE. 

Pachites,  Lindl. 
Satyrium,  Swz. 

Diplectrum,  Rich. 
Satyridium.  Lindl. 
Aviceps,  Lindl. 

Gymnadenid^. 
Aopla,  Lindl. Herminium,  R.  Br. 

Arachnites,  Hoffm. 
§  Chamorchis,  Rich. Chamcerepes,  Spr. 

Gymnadenia,  R.  Br. Sieberia,  Spr. 
Platanthera^  Rich, 

Mecosa,  Bl. 
Peristylus,  Blume. 
Benthamia,  A.  Rich. 

Habenaria,  W. 
Dissorhynchium, Schauer. 
9Centrochilus,^chaMey:. 

Ate,  Lindl. Bonatea,  W, 
Bilabrella,  Lindl. 

Stenoglottis,  Lindl. 
Diplomeris,  Bon. 

Diplochilus,  Lindl. Paragnathis,  Spreng. 
Ricomella,  Lindl. 
Cynorchis,  Thouars. yAmphorchis, Thouars. 
iCoelcglossum,  Lindl. 
'Ommatodiura,  Lindl. 

IIOLOTRTCHID.E. 
Holothrix,  Rich. 
Saccidium,  Lindl. 
Monotris,  Lindl. 
Scopularia,  Lindl. 
Tryphia,  Lindl. Bucculina,  Lindl. 

DiSIDiE. Disa,  Berg. 

§  Repandra,  Lindl. §  Phlebidia.  Lindl. 
§  Vaginaria,  Lindl. §  Pardoglossa,  Lindl. 
§  Coryphcea,  Lindl. 
§  Stenocarpa,  Lindl. 
§  Oregura,  Lindl. §  Trichochila,  Lindl. 
§  Disella,  Lindl. Monadenia,  Lindl. 

Schizodium,  Lindl. 
Penthea,  Lindl. 
Forficaria,  Lindl. 
Herschelia,  Lindl. 
Bi-achycorythis,  Lindl. 
Brownleea,  Harv. 

CORYCID^. 
Pterygodium  Swz, 
Corycium,  Swz. 
Disperis,  Swz. Dipera,  Spreng. 

Dryopeia,  Thouars. Ceratandra,  Lindl. 
§  Hippopodium,  Harv. 
§  Evota,  Lindl. Calota,  Harv. Arnottia,  A .  Rich. 
v.— ARETHUSE.E. 

LiMODORIDiE. 
Chloraea,  Lindl. 

Epipactis,  Feuill. Asarca.  Lindl. Gavilea,  Pfipp. Asarca,  Popp. 
Bipinnula,  Comincrs. Limodorum,  Toiirncf. 
Cephalanthera,  L.C.Rich. Macdonaldia,  R.  Gunn. 
Eriochilus,  R.  Br. 
Diplodium,  Swartz. 

Caladenia,  R.  Br. 
Calonema,  Lindl. 

Leptoceras,  R.  Br. Glossodia,  R.  Br. 
Elythranthe,  Endl. 

Lyperanthus,  R.  Br. Microtis,  R.  Br. 
Acianthid^. 

Acianthus,  R.  Br. 
Chiloglottis,  R.  Br. 
Cyrtostylis,  R.  Br. 
Corysanthes,  R.  Br. Calcearia,  Bl. 

Corybas,  Salisb. Steleocorys,  Endl. 
Pterostylis,  R.  Br. 

Caleyid^e. 
Caleya,  R.  Br. Caleana,  R.  Br. 
Drakaea,  Lindl. 
Spiculaea,  Lindl. 

POGONID^. 
Pogonia,  Juss. 

Triphora,  Nutt. Nervilia,  Commers. 
Odonectis,  Rafin. 
Isotria,  Rafin. *  Didymoplexis,  Griff. 

Codonoi-chis,  Lindl. .\rethusa,  Gronov. 
*  Haplostellis,  A.  Rich, 

[Endogens. 
Cleistes,  Rich. 
Calopogon,  R.  Br. Cathea,  Salisb. 
Crybe,  Lindl. 

Gastrodid^. Gastrodia,  R.  Br. 
Epiphanes,  Blume Ceratopsis,  Lindl. ^  Gamoplexis,  Falc. 

Epipogium,  Grnel, Vanillid^. 
'  Cyathoglottis,  Pbpp  el 

Endl. 
Sobralia,  Ruiz  et  Pav. 
Epistephiura,  H.  B.  K. Erythrorchis,  Blunie> 
Cyrtosia,  Blume, Vanilla,  Swartz. '■'  Pogochilus,  Falcon. 

VI.  NE0TTEJ3. 
Cranichid^,  Lindl. 

Ponthieva,  R.  Br. 
Schaenleinia ,  Klot. 

Pterichis,  Lindl. 
Acraea,  Lindl. 
Cryptostylis,  R.  Br. *Zosterostylis,  Blum. 
Gomphichis,  Lindl. 
Stenoptera,  Lindl. Altensteinia,  H.  B.  K. 
Cranichis,  Swartz. 
Tnpleura,  Lindl, *Chlorosa,  Blum, 
*Rophostemon,  Blum. 

Cordyla,  Blume. •■•■Galeoglossum,  A.  Rich 
*Ocampoa,  A.  Rich. 
Prescottia,  Lindl. Becaisnea,  Brongn. 

LisTERiD.E,  Lindl. 
Listera,  R.  Br. 
Diphyllumi  Raf. Neottia,  R.  Br. 
Neottidium,  Lk. 

Calochilus,  R.  Br. 
Epipactis,  Hall. Serapias,  Pers. 
Spiranthid^,  Lindl. 

Cnemidia,  Lindl. 
Dccaisnea,  Lindl. 

Spiranthes,  L.  C.  Rich. 
Ibidium,  Salisb. 
Cyclopogun,  Presl. Gyrostnchys,  Pers. Stenoptera,  Presl. 

Sarcoglottis,  Presl. 
Cordylestylis,  Falc. Stenorhynchus,  Rich. 
Sauroglossum,  Lindl. 
Pelexia,  Poit. 

Synassa,  Lindl. 
Physurid^e,  Lindl. 
Plexaure,  Endl. 

Chloidia,  Lindl. Zeuxine,  Lindl. 
Adenostyles,  Blume. 
Cionisaccus,  Kuhl. 'Chaeradoplectron,  Schr 

Monochilus,  Blume. 
Haplochilus,  Endl. Cheirostylis,  Blume. 

Myoda,  Lindl. Hffimaria,  Lindl. 
Hylophila,  Lindl. Jitheria,  Blum. 

Platylepis,  A.  Rich. 
Goodyera,  R.  Br. Leucostachys,  Hffg. 

Gonogona,  Lk. Tiissaca,  Rafin. *Eucosia,  Blunie. 
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Georchis,  Lindl. 
*Macodes,  Blum. 
Tropidia,  Lindl. 

Pttfchochilm,  Schauer. 
Ulantha,  Hook. 
Anaectochilus,  Blume. 
Anacochilus,  Blume. 
Chrpsobaphus,  Wall. 
Orchipedum,  Kuhl. 

♦Galera,  B^wmc. 
Physurus,  L.  C.  Rich. 

Microchilus,  I'resl- Erythrodes,  Blume. 
Psychcchilos,  Kuhl, 

Baskervilla,  Lindl. 
llerpysma,  Lindl.. DiURiD.*:,  Lindl. 
Diuris,  Smith. 
Orthoceras,  R.  Br. 
Prasophyllum,  R.  Br. 
Burnettia,  Lindl. 
Genoplesium,  R.Br. 

TuELYMiTKiDiE,  Lindl. 
Thelymitra,  Forst. 
Epiblema,  R.  Br. 
VH.  CYPRIPEDEtE. 
Cypripedium,  Linn. Criosanthes,  Jlafin. 
Arictinium,  Beck. 

Genera  about  which  no- 
thing certain  is  known 

*IIysteria,  Reinw. 

Corymbis,  Thouars. *Thrixspennum,  Lour. 
*,Scaredederis,  Thouar.s-. *Oxyanthera.  A.  Brongn. *Galeola,  Lour. 
*Callista,  Lour. 
*Acronia,  Presl. 
+Scleropteri3,  Scheidw. 
'Macrostylis,     Kuhl  ct 

Hass. 
*Amblostoma,  Scheidw. 

Numbers.  Gen.  394.    Sp.  3000  ? 

Indacece. 
Position. — Apostasiacese. — Orchidace^e. — Buimaauiacea;. 

ZinyiberacecB. 

Since  the  foregoing  remarks  were  written,  much  has  been  added  to  our  systematic 
knowledge  of  the  order,  but  little  to  the  theory  of  structure,  or  to  the  principles  on 
which  a  general  classification  should  be  founded. 

I  have  pointed  out  {Folia  Orchidacea,  under  Zygostates)  that  the  calli  so  common 
on  the  labellum  have  probably  a  much  higher  import  than  is  generally  supposed. 

Dr.  R.  Brown  long  since  {WalUch,  PI.  As.  rar.  I.  7)  pointed  out  the  possibility  that 
the  processes  of  the  lip  found  in  Pterostylis,  and  certain  other  genera,  might  represent 
staminal  apparatus,  completing  the  customary  number  of  male  parts  found  in 
Endogens.  He  even  remarked  that  "  perhaps  it  may  be  considered  as  indicated  in  all 
cases  where  the  labellum  is  furnished  with  a  process,  however  minute,  arising  from 
its  axis."  I  have  not  seen  reason  to  express  publicly  an  acquiescence  in  that  hypothesis, not  having  succeeded  in  finding  satisfactory  evidence  of  its  truth ;  on  the  contrary,  it 
had  appeared  to  me  that  the  processes  in  question  might  as  justly  be  referred  to  the 
stigma  :  I  am,  however,  bound  to  admit  that  upon  the  whole  there  is  an  accumulation 
of  facts  so  much  in  favour  of  the  theory  of  the  sagacious  observer  above  mentioned, 
that  it  becomes  more  and  more  probable.  It  is  especially  to  be  noted  that  the  number 
of  processes  found  on  the  lip  is  usually  one,  two,  or  three ;  the  latter  being  the  more 
common.  In  some  instances,  one  may  represent  the  front  abortive  stamen  only,  two 
may  represent  the  two  latei-als  only,  and  three  may  represent  them  all.  It  is  also 
remarkable  that  where  three  processes  or  three  rows  of  processes  w^i. 
are  present,  the  two  lateral  are  generally  the  largest,  as  if  they  ̂   qq 
represented  a  more  vigorous  sei'ies  of  development  than  that 
in  the  centre.  To  which  it  may  be  added,  that  where  more  than  ̂   •  A  * 
three  rows  of  processes  are  present,  nevertheless,  the  number  r 
three  seems  fundamental.  The  scientific  reader  will  readily  ^B^L 
understand  this  by  reference  to  the  accompanying  diagram,  in  i  q  ^ 
which  the  supposed  inner  series  of  stamina  is  represented  by  V  v  O  J 
three  black  dots  (•),  and  the  outer  series  by  as  many  open  ^ 
dots  (  o ). 
According  to  this  theory  the  staminal  apparatus  of  an  Orchidaceous  plant  consists 

of  two  rings  or  whorls,  each  composed  of  three  stamens  more  or  less  developed.  In 
general  the  central  of  the  outer  whorl  is  alone  perfect;  while  in  Cypripedium 
perfection  is  confined  to  the  two  lateral  inner  stamens.  The  rest  of  the  stamens  are 
either  wholly  suppressed,  as  in  many  Dendrobes,  or  appear  in  the  form  of  ears  to  the 
column  or  crests  upon  the  lip  ;  the  ears  of  the  column  sometimes  representing  the 
lateral  inner  staminodes,  and  the  crests  of  the  lip  being  made  up  either  of  two  lateral 
outer  and  one  central  inner  staminode,  or  of  either.  Such  evidence  as  exists  upon 
this  subject  appears  favourable  to  the  opinion ;  which  would  be  conclusively  esta- 

blished if  the  crests  of  the  lip  were  detected  bearing  pollen,  a  circumstance  that  has 
not  yet  been  observed. 

If  this  be  so,  the  accompanying  diagrams  will  represent  the  condition  of  the 
staminal  apparatus  in  the  different  modifications  which  this  Order  produces.  (In  all 
cases  but  one,  No.  5,  the  exterior  ring  represents  the  series  to  wliich  the  perfect 
stamen  belongs,  and  the  inner  ring  the  series  which  is  usually  more  or  less  disguised. 
For  the  convenience  of  description  the  perfect  stamen  and  accompanying  abortions 
may  be  called  the  outer  stamen  and  staminodes,  while  those  of  the  second  and  more 
paradoxical  sex'ies  may  be  termed  the  inner  stamen  and  staminodes.  The  asterisks 
indicate  an  entire  suppression  of  staminodes.) 
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No.  1  shows  the  theoretical  state  of  the  flower,  with  the  three  outer  stamens 
complete,  and  three  inner  staminodes.  The  outer  stamens  are  here  in  the  condition 
in  which  they  appear  in  the  plant  figured  by  Dr.  Wight  imder  the  name  of  Eupro- 
boscis,  and  by  Griffith  in  Falconer's  Dendrobium  normale. No.  2  represents  such  genera  as  Odontoglossum  in  which  one  outer  stamen  is 
perfect,  the  two  outer  staminodes  in  the  form  of  the  lateral  plates  of  the  crest  of  the 
disk ;  then  of  the  inner  staminodes  two  form  the  wings  of  the  column,  and  the  other 
the  midrib  which  separates  or  is  blended  with  the  lateral  plates  of  the  disk. 

No.  7.  No.  S.  No.  9. 

No.  3  represents  such  a  structure  as  that  of  Anacamptis,  where  the  usual  outer 
stamen  is  attended  by  two  of  the  inner  staminodes,  while  two  outer  staminodes  appear 
as  plates  on  the  lip,  and  the  central  of  the  inner  staminodes  is  missing.  Solenidium 
would  also  belong  to  this  form. 

No.  4  is  the  case  of  Cymbidium  properly  so  called,  in  which  all  the  inner  staminodes 
are  deficient,  and  the  lateral  outer  staminodes  lie  upon  the  lip  in  the  form  of  two raised  lines. 

No.  5  shows  the  beginning  of  the  series  in  which  outer  lateral  staminodes  are 
wanting,  except  one  which  represents  the  perfect  stamen  in  the  preceding  cases, 
while  on  the  other  hand  the  two  lateral  inner  stamens  are  perfect  and  the  third 
wanting  j  this  occurs  in  Cypripedium. 
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No.  6.  lu  Orchis  the  structure  is  absolutely  reduced  to  one  perfect  outer  stamen 
and  a  pair  of  inner  lateral  stauiinodes,  occurring  as  tubercles  at  the  base  of  the 
column,  all  the  other  staniinal  apparatus  being  missing,    Tlielymetra  comes  here. 

No.  7  shows  what  happens  in  Zygostates  in  which  the  outer  lateral  staminodes  are 
absent,  but  the  whole  of  the  inner  ones  are  fully  and  largely  developed.  The  structure 
of  Pterostylis  enters  into  the  same  category,  althougli  in  some  respects  very  different. 

No.  8  may  be  regarded  as  the  expression  of  Maxillaria,  with  all  the  staminal  apparatus 
gone  except  the  usual  outer  stamen  and  the  corresponding  inner  staminode  in  the 
form  of  a  tumour  on  the  lip. 

No.  9,  with  every  part  wanting  except  the  outer  central  stamen,  shows  what  the 
structure  is  of  many  Dendrobss,  and  Sarcopods. 

The  younger  Reichenbach  rather  sneers  at  these  speculations,  which  nevertheless 
appear  to  be  founded  on  sound  principles  ;  and  it  is  clear  that  he  does  not  understand 
the  question  as  it  has  been  put  in  English  works. 

The  botanist  just  mentioned,  in  an  ingenious  dissertation  on  the  Pollen  of  Orchids 
{De  poUinis  Orchidearum  genesi  ac  structurd,  et  de  Orchideis  in  artem  ac  systema 
redigendis,  Leijisig,  4to,  1852,)  pro- 

poses to  take  the  position  of  the 
anther  rather  than  the  condition 
of  the  pollen  as  the  foundation  of 
a  systematic  arrangement.  There 
does  not,  however,  appear  to  be 
any  advantage  in  the  suggested 
change,  which  is  in  reality  the 
same  arrangement  as  the  foregoing, 
with  a  different  sequence.  It  seems 
at  present  to  be  premature  to  speak 
dogmatically  upon  this  very  diffi- 

cult subject ;  and  therefore  I  have 
avoided  any  alterations,  and  have 
merely  in  the  following  list  added 
the  names  of  such  new  genera  as 
avithors  have  proposed,  without, 
however,  by  any  means  pronounc- 

ing upon  their  validity. 
In  addition  to  what  has  been 

above  stated  respecting  the  uses 
of  Orchids,  I  may  state  that,  ac- 

cording to  Mr.  Seemann,  a  species 
of  Sobralia  yields  the  Vanilla  called 
Chica  in  Panama.  The  fruit  of 
Leptotes  is  also  succulent  and 
fragrant ;  while  in  Notylia  the  fruit 
resembles  small  Miselto  berries  iu 
appearance,  but  are  slightly  aro- matic. 

Fig.  12-1  c. 

Fig.  124  b. 

Fig.  124  h,  loiie  bicolor  ;  Fig.  124  c,  Lip  of  Warrca  (WaiLziewiczcUa,  Kchb.f.)  discolor. 
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ADDITIONAL  GENERA,  &c. 

Duboisia,  Karsten.  =  ?  Pleurothallis. 
Sigmatostalix,  Rchb.  f.  near  Stelis  ? 
Aspegreuia,  Poppig.  =  Octomeria. 
Aclinia,  Griff,  near  Dendrochilum. 
Plexaure,  Endl.  near  Oberonia. 
Nephelapbylluin,  Bl.  =  Cytheris. 
Latouria,  Bl.  near  Dendrobium. 
Malachadenia,  Lindl.  1 
Didactyle,  Lindl.  I 

Xiphizusa,  Rchb.  f.  I 
Bolbopbyllopsis,  Rchb.  f. 
Taurostalix,  Id. 
Bolbophyllaria,  Id. 
Acrochajne,  Lindl. 
Xipbosium,  Griff\  =  Eria. Cojlia,  Lindl.  1 
Porpax,  Lindl. 

Aggeianthus,  Wight. 
Lichenora,  Wight. 

near  KolbophyUum. 

near  Eria. 

Neogyna,  Rchb.  f. 
Androgjme,  07^^ 
Bolborchis,  Moritzi.  =  Pleione 

near  Coelogyue. 

Pinelia,  Lindl. 
Hemiscleria,  Id. 
Oerstedella,  Rchb.  f. 
Pseudepidendrum,  Rchb 
Euothonsea,  Rchb.  f.  near  Alamania 
Laehopsis,  Lindl.  near  LseUa, 

■A 

near  Epidendi-uin. 

Phaiuse^,  Blume.  =  Bletidaj. 
Calelyna,  Rchb.  f. 
Thunia,  Id. near  Evelyua. 

Orthochilus,  A.  Rich.  =  Eulophia. 
Hypodematium,  Id.  =  Cyrtopera  ? 
Stauroglottis,  Schauer.  —  Phalsenopsis. 
Arh\TichiurQ,  Lindl.  near  Saccolabium. 

Sheas'""-  }nearya.da. Wailesia,  Lindl. 
Leopardanthus,  Bl.  V  near  Aerides. 

Omitharium,  Lindl.  ) 
Listrostachys,  Rchb.  f.  near  Angnecum. 
Josephia,  Wight,  near  Glomera  ? 
Schlimmia,  Linden,  near  Cryptochilus. 

Hyacinthorchis,  Bl.  —  Cremastra. 
Cyperorchis,  Bl.  near  Cymbidium. 
Trophianthus,  Scheidic.  —  Aspasia. 

Eriopsis,  Lindl. Pseuderiopsis,  Rchb. Brachtia,  Id. 
Chondrorhyncha,  Lindl. 
Dignathe,  Lindl. Cochlioda,  Lindl. 
Solenidium,  Lindl. 
Miltoniastrum,  Rchb.  f. 
Rhynchostele,  Rchb.  f. 
Abola,  Lindl. 
Oncodia,  Lindl. 

near  Helcia. 

near  Odontoglossum. 

Stanhopeastrum,  Rclib.  f.  near  Stanhopea. 
Lycomormium,  Id.  near  Acineta. 
Mormolyce,  Fenzl.  =  Trigonidium. Warcziewiczella,  Rchb.  f. 
Kefersteinia,  Id. 
Paradisanthus,  Id. 
Acacallis,  Lindl. Cheiradenia,  Id. 

Orchidofunkia,  Rich.  =  Cryptarrheua. 

near  Warrea. 

Eiycina,  Lindl.  near  Zygostates. 
Euproboscis,  Wight. 
Hofmeisterella,  Rchb.  f.  near  TeUpogon. 

Mesospinidium,  Rchb.  f. 

Papperitzia,  Id. Plectrophora,  Focke.  =  Trichocentrum. 

Tinaea,  Bivo'na. Neotinea,  Rchb.  f.    )■  near  Aceras. Thisbe,  Falconer. 
Chseradoplectron,  Schauer.  =  Glossula. 

Deroemera,  Rchb.  f.  near  Herminiuin. 
Cybele,  Falconer.  =  Peristylus. 
Lindblomia,  Fries.  =  Coeloglossum. 

Schizochilus,  Sonder.  near  Disa. 

Bieneria,  Rchb.  f.  near  Bipinnula. 
Adenochilus,  Hook.  fll.  near  CaJadenia. 

Nematoceras,  Hook.  fil.  near  Corysanthes. 

Fig.  124  d.  Lip  of  Warrea  bidentata;  Fig.  124  e.  Lip  of  Warrca  Wailesiana. 
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Leucorellis,  Blume,  near  Pogouia. 

Hseniatorcliis,  Blume,  near  Erythorchis. 
Pogochihis  =  Cyrtosia. 
Fregea,  Rchh.  f.  near  Oyathoglottis. 

Galeoglossum  =  Prescottia. 
Vanilla? 

Cnemidiu  ? Hysteria Corymbis, Macrostylis, 
Ponerorchis,  Rchb.f. 
Chaubardia,  Jd. 
Pescutoroa,  Id. 
Harcadenia,  Hort.  Par. Guebiiia,  Id.  j 
Oxyanthera  =  Thelaais. 

affinity  unknown  to 
me. 

Fig.  124/. 

Fig.  124/,  Flower  of  Coryanthes  speciosa. 



184 APOSTASIACEiE. [Endogens. 

Order  LIII.    APOSTASIACE^.— Apostasiads. 

Apostasieae,  Lindl.  Nixus  Plantarum,  p.  22.  (1833);  Blume  in  Ann.  Sc.  Nat.Ser.  2.  2.  91.  (1834);  Endl. Gen.  Ixvii. ;  Meisn.p.  387. 

Diagnosis. — Orchidal  Endogens  with  regular  half-gynandrous  flowers,  and  axile  placentoe. 
Perennial  herbaceous  plants.  Stem  simple  or  branched.  Leaves  firm,  thin,  sheath- 

ing at  the  base.  Flowers  in  simple  or  compoimd  terminal  racemes.  Calyx  and  corolla 
each  consisting  of  3  similar  pieces.  Anthers  2  or  3,  sessile  upon  a  short  column,  erect, 
2-celled,  openmg  longitudinally  ; 
pollen  cohering  in  3s  or  4s  ac- 

cording to  Mr.  Bauer  (Illust. 
Fruct.^.  15), — in  single  oval  grains 
with  a  longitudinal  furrow  accord- 

ing to  Mr.  Griffith  (Letter  dated 
Merqui  Dec.  28,  1834)  and  Blume. 
Ovary  3-celled,  with  3  polysper- 
mous  placentae  m  the  axis  ;  ovules 
with  their  integuments  very  dis- 

tinct and  much  shorter  than  the  protruded  nucleus 
{Griffith)  ;  style  filiform,  with  a  slightly  3-lobed 
stigma  as  long  as  the  anthers,  and  adhering  with 
their  filaments  into  a  short  column.  [Capsule  3- 
celled,  3-valved  ;  the  valves  bearing  the  dissepi- 

ment in  the  middle,  but  cohering  at  the  apex  and 
base.  Seeds  very  numerous,  minute,  ovate,  and 
with  a  skin  fitting  the  nucleus,  or  scobiform  with  a 
membranous  testa  loose  at  each  end. — Blume 

Very  closely  alfied  to  Orchids,  from  which  they 
differ  essentially  in  having  a  3-celled  fruit,  with 
loculicidal  dehiscence,  and  in  the  style  bemg  alto- 

gether free  from  the  stamina  for  the  principal  part 
of  its  length.  At  the  same  time  the  structure  is 
gynandrous  enough  to  afford  a  clear  distinction 
from  the  Burmanniads.  There  are  many  admi- 

rable observations  upon  Apostasia  itself  in  Brown's 
Observations  on  the  organs  and  mode  of  fecundation 
in  Orchidece  and  Asclepiadcce,  and  some  further 
information  is  given  by  Blume  in  the  place  above 
quoted.  The  Order  seems  as  if  connectmg  Or- 

chids and  Hypoxids.  If  Rliyncanthera  is  correctly 
represented  by  Blume,  its  3-Iocular  ovary  will  re- 

fer it  here,  while  the  structure  of  its  column  would  keep  it  in  Orchids, 
character  is,  however,  framed  without  reference  to  it. 

Foimd  in  damp  woods  in  the  hotter  parts  of  India. 
No  uses  have  been  assigned  to  any  of  them. 

CXXV. 

The  essential 

Apostasia,  Bl. 
Mesodactylus,  M^all. 

Position. 

GENERA 

j  Neuwiedia,  Bl  | 

Numbers.  Gen.  .3.  Sp.  o. 

HypoxidacecB. Orchidaceae. — Apostasiage^e.- 

?Rhyncanthera,  Bl. 

Vig.  CXXV.— Apostiisia  odoiata;  1.  a  flower;  2.  the  stamens  and  style;  3.  across  section  of  the ovary  ;  4.  a  seed. 



Xyridales.] XYRIDALES. 

185 

Alliance  XIV.    XYRIDALES. — The  Xyridal  Alliance. 

Diagnosis. — Hypogynous  lisexual  tripetaloid  Endogens,  with  copious  albumen. 
It  is  in  this  Alliance  that,  among  Endogens  with  a  free  ovary,  the  first  distinct  separa- 

tion of  a  corolla  from  the  calyx  takes  place,  in  the  form  of  (2  or)  3  petals.  Hence  the 
essential  character  of  the  Alliance  is  its  tripetaloideous  condition.  In  the  absence  of 
that  circumstance  it  is  not  to  be  distmguished  from  Jmicals  on  the  one  hand,  or  Lilials 
on  the  other.  The  Waterworts  (Philydracese)  seem  to  have  anticipated  the  tripetaloid- 

eous organization  by  forming  petals  before  sepals,  and  hence  they  present  the  anomaly 
of  a  flower  with  a  very  conspicuous  corolla  having  no  calyx,  the  office  of  which  appears 
to  be  performed  by  spathaceous  bracts.  Xyrids  resemble  Sedges  with  a  corolla,  and  are 
no  doubt  akin  to  Pipeworts  (Eriocaulacete).  Spiderworts  are  analogous  to  Farids 
among  Dictyogens,  and  as  for  the  Mayacs  they  may  be  compared  to  Leptanthus  among 
Pontederas,  or  to  Potamogeton  among  the  Arrow-grasses. 

Natural  Orders  of  Xyridals. 

Sepals  0.  Petals  2.  Stamens  3,  of  which  2  are  abortive.   Embryo  \  . .  -p 
axile,  in. fleshy  albumen  r'^*  ̂ hi^ydrace^. 

Sepals  3.    Fetah  3.    Stamens  3  fertile.    Carpels  opposite  sepals.  XvRiDACEyE 
Placentce  parietal.  Embryo  minute, onthe  outside  of  fleshy  albumen  }     '  ^  ' 

Sepals  3.    Petals  3.    Stamens  6  (or  3).    Carpels  opposite  sepals.  ̂  
PlacentcB  axile.    Embryo  trochlear.,  half  immersed  in  fleshy  [-  56.  Commelynace^r. albumen  J 

Sepals  3.    Petals  3.    Stamens  3  ;  {anthers  one-celled).  Carpels 
opposite  petals.    Placentce  parietal.    Embryo  minute,  on  the  ̂ 57.  Mayace^:, 

outside  of  '  ' 
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Order  LIV.    PHILYDRACE^.— Waterworts. 

PhUydrese,  R.  Br.  (1832?) ;  Lindl.  Nixus,  22.  (1833)  ;  Endl.gen.  lii.;  Meisner,  p.  406;  Kunth Emim.  3.  379. 

Diagnosis. — Xyridal  dipetalous  Endogens  without  a  calyx,  with  3  stamens  of  which  2  are 
abortive,  and  an  embryo  in  the  axis  of  fleshy  albumen. 

Root  fascicled-fibrous. 
somewhat 

Stems  erect,  simple,  leafy,  often  woolly, 
cellular,  equitant 

Leaves  ensiform. 

Fig.  CXXVI. 

with  their  half-sheathing  bases. 
Spikes  terminal,  simple  or 
divided.  Flowers  alternate 
solitary,  sessile,  subtended 
by  a  spathaceous  persistent 
bract,  yellow,  scentless.  Calyx 
abortive.  Corolla  2  ~  leaved, 
coloured,  withering.  Filaments 
3,  united  at  the  base,  inserted 
into  the  base  of  the  lower  leaf 
of  the  perianth  ;  the  lateral 
ones  petaloid  and  sterile  ;  an- 

ther with  distinct  cells.  Ovary 
superior;  style  simple;  stigma 

capitate  ;  ovules  numerous,  on  narrow,  parie- 
tal or  axile  placentae,  horizontal,  anatropal. 

Capsule  3-celled,  3-valved  ;  the  valves  having 
the  partition  in  their  middle.  Seeds  numerous, 
minute,  horizontal ;  their  skin  thick  ;  with 
the  embryo  in  the  axis  of  fleshy  albumen. 

These  are  herbaceous  plants,  having  the 
great  spathaceous  bracts  of  a  plant  of  the 
Musads,  combined  with  the  habit  of  Sedges  ; 
and  at  the  same  time  having  a  flower  like  that 
of  a  Spiderwort,  minus  its  calyx  and  one  petal. 
It  is  uncertain  what  the  exact  analogy  of  its 
petaloid  divisions  may  be  ;  but  they  appear 
to  belong  to  the  corolla.  Brown  regard?  the 
Waterworts  as  having  some  relation  to  Bur- 
mannia,  and  even  to  Orchids,  on  account  we 
presume  of  the  constant  abortion  of  2  out  of 
the  3  stamens.  Their  nearest  relationship, 
however,  is  plainly  with  Xyrids  and  Spiderworts,  from  the  former  ol  which  they  differ 
in  the  want  of  a  glumaceous  calyx,  and  from  both  in  the  large  embryo  lying  in  the  axis  of the  albumen. 

The  only  plants  of  this  Order  yet  discovered  are  found  in  New  Holland,  Cochin- china,  and  China. 
Nothing  is  known  of  any  use  to  which  they  may  be  applied. 

CXXVII. 

Philydrum,  Banks. 
GENERA. 
Garciana,  Lour. lletairia,  Endl. 

Numbers.  Gen.  2.-  Sp.  2. 
OrchidacecE. 

Position. — Commelynaceae. — Philydrace^. — Xyridacese. 

Fig.  CXXVF.— A  seed  of  Philydrum  lanuginosum,  divided  perpendicularly  so  as  to  show  the  embryo. 
Fig.  CXXVII. — 1  Hetaeria  pygmaea;  2.  a  flower  ;  3.  the  fertile  stamen  and  two  lateral  sterile  ones ; 4.  a  cross  section  of  the  ovary. 
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Order  LV.    XYRIDACEiE.— Xyrids. 

Xvrideae,  Kunlh  in  Humb.  N.  G.et  Sp.  1.  255.  (1815)  a  sect,  o/ Restiacese ;  Agar dh  Aphorism,  158. 
"     (1823) ;  Desvaux  in  Ann.  des  Sc.  13.  49.  (1828) ;  Endl.  Gen.  xlvii. ;  Meisner,  p.  407  ;  Kunth  Enum. 4.  p.  1.— Rapateae,  Etidl.  I.  c. 
Diagnosis.— X2/Hc?ttZ  Endorjem,  with  3  sepals  opposite  the  carpels,  3  petals,  3  fertile  sta- 

mens, parietal  placentce,  and  a  minute  embryo  on  the  outside  of  fleshy  albumen. 
Herbaceous  sedgy  plants  with  fibrous  roots.    Leaves  radical,  ensiform,  or  filiform, 

with  enlarged  scarious  sheathing  bases.    Flowers  in  terminal,  imbricated,  scaly  heads. 
Sepals  3,  glumaceous.    Petals  3, 
thin,  long,  and  coloured,  united 
into  a  monopetalous  corolla.  Fer- 

tile stamens  3,  inserted  upon  the 
claws   of  the  petals ;  anthers 
turned  outwards,  2-celIed  ;  ste- 

rile stamens  alternate  with  the  ~- 
petals.    Ovary  single,  1 -celled, 
with  parietal  placenta2  ;  ovules 
numerous,    orthotropal  ;  style 
trifid  ;  stigmas  obtuse,  multifid,  / 
or  undivided.    Capsule  1 -celled,  ^ 
3-valved,  many-seeded,  with  pa- 

rietal placentae.    Seed  with  the 
embryo  on  the  outside  of  the 
fleshy  albumen,  and  at  the  end 
most  remote  from  the  hilum. 

These  plants  join  to  the  habit 
of  Sedges  and  other  glumaceous  plants,  the  floral  character  of  Spider- 
worts  ;  and  this  circumstance  alone  would  lead  to  the  suspicion  that 
they  form  a  peculiar  natural  Or  der.  They  are  brought  into  contact 
with  the  Aphyllanth  Lilies  by  means  of  the  genus  Borya,  which  is 
so  intermediate  between  the  Orders  that  it  is  hard  to  say  to  which  it 
belongs.  The  Xyrids  were  united  with  Restiacese,  by  Brown  and 
others,  but  separated  as  a  distinct  Order  by  Agardh  and  Desvaux, 
and  they  appear  to  be  essentially  distinguished  by  the  higher  deve- 

lopment of  their  floral  envelopes,  a  character  which  must  be  regarded 
as  more  important  than  the  mere  accordance  in  the  structure  of  the 
seed,  in  consequence  of  which  chiefly  they  have  been  retained  in  Res- 
tiaceae.  Rapatea  and  Dasypogon  are  so  imperfectly  described  that 
it  is  impossible  to  say  where  they  belong  :  but  their  habit  refers  them 
either  here  or  to  the  Rushes. 

All  ai'e  natives  of  the  hotter  parts  of  the  world,  chiefly  in  the  tro- 
pics of  America,  Asia,  and  Africa.  Two  or  three  species  of  Xyris 

are  found  in  the  southern  states  of  North  America. 
The  leaves  and  root  of  Xyris  indica  are  employed  against  itch  and 

leprosy  in  India  ;  X.  americana  is  used  for  the  same  purposes  in 
Guiana,  and  X.  vaginata  in  Brazil. 

Xyris,  Linn. 
Abolboda,  H  et  B. 

Chloerum,  Willd. 

GENERA. 
?  Acoridium,  Nees, 
Rapatea,  Auhl. 
Mnasium,  Schreb. 
Spathanthus,  Desv. 

Dasypogon,  R.  Br. 

Numbers.  Gen.  5.  Sp.  70. 

Cyperacece. Position. — Mayaceae. — Xyridace^. — Commelynacese. 
Fig.  CXXVIII. 

Fig.  CXXVIII. — Xyris  operculata ;  I.  a  flower  seen  in  front ;  2.  a  style,  stigmas  and  stamens. 
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Order  LVI.    COMMELYNACEiE.— Spidkrworts. 

Ephemereae,  Batsch.  Tab.  Affin.  125.  (1802)  in  paj-i.— Commelyneae,  R,  Brown  Prodr.  268.  '1810) ; Richard  in  Humb.  Bonpl.  N.  Gen.  1.  258.  (1815)  ;  Agardh  Aph.  1(58.  (1823)  :  Knnth.  Enum.  4.  34. 
— Commelynacese,  Ed.  prior.  Endl.  Gen.  xlviii.;  Meisner,  G'enemBp.406.— Flagellariese,  Endl.  Gen. 
p.  131. 

Diagnosis. — Xyridal  Endogens,  with  3  sepals  opposite  the  carpels,  3  petals,  6  (or  3)  stamens, axile  placentce,  and  a  trochlear  embryo  half  immersed  in  fleshy  albumen. 
Herbaceous  plants.  Leaves  flat,  narrow,  usually  sheathing  at  the  base.  Sepals  3, 

distinct  from  the  petals,  herbaceous.  Petals  coloured,  sometimes  cohering  at  the  base. 
Stamens  6,  or  a  smaller  number,  hypogynous,  some  of  them  either  deformed  or  abortive  ; 
anthers  2-celled,  turned  inwards.  Ovary  3-celled,  with  few-seeded  cells  ;  style  1  ;  stig- 

ma 1.  Capsule  2-  or  3-celled,  2-  or  3-valved,  the  valves  bearing  the  dissepiments  m  the 
middle.  Seeds  often  twin,  inserted  by  their  whole  side  on  the  inner  angle  of  the  cell, 
whence  the  hilum  is  linear,  with  a  papilla  covering  over  the  embryo  ;  embryo  pvdley- 
shaped,  antitropal,  lying  half-bm-ied  in  a  cavity  of  the  albumen  remote  from  the  hilum  ; albumen  densely  fleshy. 

The  Spiderworts  are  plants  which  exhibit  a  transition  from  the  first  remove  out  of 
the  regions  of  sedge-like  plants  to  the  true  Lilies,  In  other  words,  while  Xyrids  are 
glumaceous  herbs  with  their  perfectly-formed 
petals,  there  are  Xyx'ids  with  the  glumaceous 
structure  gone,  and  the  Liliaceous  peculiarities 
gained  :  all  but  the  long  axil  embryo  and  the 
petaline  condition  of  the  calyx.  Brown  com- 

pares them  with  Rushes,  observing  that  they 
are  very  diff"erent  both  in  habit  and  structure  ; agreeing  better  with  Restiacese  in  the  situation 
of  the  embryo  and  the  sheatlimg  leaves,  although 
otherwise  quite  distinct ;  they  have  scarcely  any 
affinity  with  Palms,  except  in  the  trochlear 
embryo,  remote  from  the  hilum,  and  indicated 
in  both  Orders  by  an  external  papilla.  The 
Spiderworts  may  also  be  compared  with  Ahs- 
mads,  which  are  equally  tripetaloideous,  and 
with  Mayacs,  which  have  1 -celled  anthers,  a 
wholly  cellular  structure,  and,  as  they  say,  the 
carpels  opposite  the  petals. 

Chiefly  found  in  the  East  and  West  Indies, 
New  Holland,  and  Africa.  A  few  occur  in 
North  America,  but  none  in  Northern  Asia  or 
Europe. 

Concerning  their  uses  there  is  little  to  relate, 
coelestis,  tuberosa,  angustifolia  and  striata,  contain  a  good  deal  of  starch  mixed  with  mu- 

cilage, and  are  therefore  fit  for  food  when  cooked.  The  Chinese  employ  those  of  C. 
medica  in  cough,  asthma,  pleurisy,  strangury,  and  dysury.  Tradescantia  diuretica  has 
a  similar  application  in  Brazil.  A  decoction  of  Cyanotis  axillaris  is  drunk  in  the  East 
Indies  in  cases  of  tympanis,  and  Tradescantia  Malabarica  is  administered  in  the  same 
country,  boiled  in  oil,  as  a  remedy  for  itch  and  leprosy.  Murdannia  scapiflora  is  said 
by  Dr.  Royle  "  to  have  some  repute  in  Hindoo  Materia  Medica."  Commelyna  Rumphii 
is  held  in  India  to  be  emmenagogue.  The  leaves  of  Flagellaria  indica  are  said  to  be 
astringent  and  vulnerary. 

GENERA. 

Fig.  CXXIX. 
The  fleshy  rhizomes  of  Commelyna 

Commelyna,  Dillen. 
Hedwigia,  Medik. 
Lechea,  Lour. 
A'liantliopus,  Raf. 

Aneilema,  R.  Br. 
Aphilax,  Salisb. 

Polyspatha,  Benth. 
Floscopa,  Lour. 
Dithyrocarpus,  Kth. 

Palisota,  Reichenb. 
PoUia,  Thunb. Aclisia,  E.  Mey. 
Lamprocarpus,  Blum. Callisia,  Loffl,. 
Hapalanthua,  Jacq. 

Murdannia,  Royle. 

Tinnantia,  Scheicho. 
Tradescantia,  Linn. 
Ephemerum,  Tournef. 

Spironema,  Lindl. 
Cyanotis,  Bon. 

Zygomenes,  Salisb. 
Lampra,  Benth. 

Numbers.   Gen.  16.— Sp.  260. 
Liliacece. 

Position.  . — Commelynace^. — Xyridaceje 

Br 

Campelia,  Rich. Zanonia,  Plum. 
Dichorisandra,  Mik. 
Cartonema,  R.  Br. 
Forrestia,  A.  Rich. Flagellaria,  L. 
Streptolirion,  Edgio. 
Heterachtia,  Knze. 
Rhaeo,  Hance. 

Fig.  CXXIX. — Aneilema  crispatum  ;  1.  a  flower  ;  2.  the  calyx  and  pistil ;  3.  the  capsule  ; 
4,  5  seeds  ;  6.  a  section  of  ditto  showing  the  embryo  ;  7.  the  papilla  ;  8.  the  embryo.— Fer-rf.  Bauer. 
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Order  LVII.    MA YACE^.— Mayacs. 

Mayaceae,  Kunth.  Enum.  iv.  30  (1843). 

Diagnosis. — Xyridal  Endogens,  with  3  sepals  alternate  with  the  carpels,  3  petals,  3  stamens, 
I -celled  anthers,  parietal  placentae,  and  a  minute  embryo  on  the  outside  of  fleshy 
albumen. 

Moss-Uke  plants,  creeping  over  damp  places,  almost  entirely  destitute  of  spiral  vessels. 
Leaves  very  narrow,  pellucid,  undivided.  Flowers  § ,  small,  white,  pink,  or  violet. 
Sepals  valvate  ?  herbaceous.  Petals  much  longer, 
imbricated.  Stamens  3,  inserted  into  the  base  of 
the  sepals  ;  anthers  1  -celled,  adhering  by  the  base 
to  a  thread-Hke  filament,  opening  at  the  point  only. 
Carpels  3,  alternate  with  the  sepals,  combined  into 
a  1 -celled  ovary  ;  placentae  3,  parietal  ;  ovules 
sessile,  horizontal,  orthotropal  ;  style  thread-like  ; 
stigma  simple.  Capsule  membranous,  covered  by 
the  permanent  sepals  and  petals,  1 -celled,  3-valved  ; 
seeds  attached  to  the  middle  of  the  valves,  round- 

ish, ribbed,  terminated  by  a  conical  tubercle. 
Albumen  shaped  like  the  seed,  composed  of  angu- 

lar crystal-like  cells,  arranged  in  a  radiant  manner. 
Embryo  very  minute,  antitropal,  half  plmiged  in 
the  vertex  of  the  albumen. 

Such  appears  to  be  the  structure,  according  to 
Kunth,  and  Schott,  and  EndUcher,  of  a  few  plants 
which  are  separated  from  the  Spiderworts  by  the 
former  of  these  botanists.  They  are  very  little 
known,  and  demand  a  fresh  examination,  but  in 
the  meanwhile  appear  to  be  distinguished  from  the 
Spiderworts  by  their  peculiar  habit,  their  1 -celled 
anthers,  and  their  carpels  being  opposite  the  petals 
(according  to  Schott  and  EndUcher),  while,  on  the  other  hand,  the  Xyrids  are  separated 
by  their  monopetalous  glumaceous  capitate  flowers  and  2-celled  anthers.  There  is, 
however,  but  Uttle  other  difference,  unless  the  valvate  calyx  of  the  Mayacs  and  the 
position  of  their  carpels  should  afford  additional  characteristics.  This,  however,  is  to  be 
noted,  that  the  figures  given  by  the  last  mentioned  botanists  are  at  variance  with  their 
account  of  the  position  o-f  the  carpels.  No  spiral  vessels  were  detected  by  Sclileiden  in 
the  leaves  and  stems  of  Mayaca  fluviatilis,  except  in  the  flower-stalks.  —  Wiegm. Arch.  V.  231. 

The  few  species  that  ai*e  described  inhabit  the  marshes  of  America,  from  Brazil  up 
to  Virginia. 

They  are  of  no  known  use. 
GENERA. 

Mayaca,  Aubl. Biaslia,  Vand, 
Syena,  Schreb. 
C'oUetia,  Flor.  Flora. 

Numbers.  Gen.  1.  Sp.  4. 

Position. — Commelynaeese. — Mayaceae. — Xyi-idacese. 

cxxx. 

rig.  cxxx.— Mayaca  Vandellii:  1.  a  flower;  2.  a  cross  section  of  its  ovary  ;  3.  a  seed  vessel  ;  4. 
two  seeds,  one  of  which  is  cut  perpendicularly  in  order  to  show  the  embryo. 
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Alliance  XV.    JUNCALES  The  Juncal  Alliance. 

Diagnosis. — Jlypogynous,  bisexual,  scaly  or  scarious  flowered  Bndogens,  with  dbwndant albumen. 

This  and  the  Xyridal  Alliance  stand  on  the  same  line  in  the  scale  of  organization. 
Tney  both  consist  of  Endogens,  which  are  equally  related  to  Orders  of  a  very  low  and 
very  high  structure.  The  Juncals  approach  Gi*asses  and  their  allies  in  the  gluniaceous 
character  of  their  calyx  and  corolla,  the  Xyrids  in  that  of  their  calyx  and  bracts. 
Some  of  them  are  absolutely  without  floral  envelopes,  the  majority  have  those  organs 
in  the  form  of  inconspicuous  scales,  and  when  colour  or  a  petaline  condition  appears 
among  them,  the  parts  in  which  it  occurs  are  dry  and  sapless,  as  if  they  were  mere 
membranes  or  attempts  at  the  organs  they  represent.  The  Rushes  have  a  very  minute 
embryo,  wholly  destitute  of  all  appearance  of  a  plumule  ;  Orontiads  have  the  cleft  of 
an  Arum,  through  which  a  plumule  is  easily  found.  The  great  exception  to  their 
character  consists  in  the  absence  of  albumen  from  the  seeds  of  a  few  genera  among  the 
Orontiads  ;  but  such  plants  are  readily  known  by  their  spadiceous  inflorescence  from  the 
exalbuminous  Alismal  Alliance. 

Natural  Orders  of  Juncals. 

Flowers  scattered.    Embryo  minute,  undivided  58.  JuNCACEiE, 
Flowers  spadiceous.  Embryo  axile^  with  a  conspicuous  cleft  on  one  side.  59.  Orontiace-r, 
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Order  LVIIL    JUNCACE.^.— Rushes. 

Junci,  Jttss.  Gen.  (1789),  in  part.— Junceds,  DC.  Fl.  Fr.  3.  155.  (1815)  ;  R.  Brown  Prodr.  257.  (1810).— 
Juncaceee,  Agardh  Aphor.  156.  (1823),  in  part;  Endl.  Gen.  li.;  Meisner,  Gen, p.  405.  Kunth.Enum. 
3.  p.  295.  Kingiaceae,  Calectasiese,  Xerotideae,  Endl.  I.  c. 

Diagnosis. — Juncal  Endogem,  with  scattered  flowers  and  a  minute  undivided  embryo. 

Herbaceous  plants,  with  fascicled  or  fibrous  roots.  Leaves  fistular,  or  flat  and  chan- 
nelled with  parallel  veins.  Inflorescence  often  more  or  less  capitate.  Flowers  generally 

brown  or  green,  in  umbels,  racemes,  or  long  compact  spikes,  or  even  panicles.  Calyx  and 
corolla  forming  an  inferior,  6 -parted,  more 
or  less  glumaceous  or  cartilaginous,  peri- 

anth. Stamens  6,  inserted  into  the  base 
of  the  segments  ;  sometimes  3,  and  then 
opposite  the  calyx.  Anthers  2-celled, 
turned  mwards,  opening  longitudinally,  or 
by  pores  at  the  points.  Ovary  1-  or  3- 
celled,  1-  or  many-seeded,  or  1 -celled  and 
3-seeded  ;  style  1  ;  stigmas  generally  3, 
sometimes  only  1  ;  ovules  anatropal.  Fruit 
capsular,  with  3  valves,  which  have  the 
dissepiment  in  their  middle,  sometimes 
destitute  of  valves,  and  1 -seeded  by  abortion.  Seeds  with  a  tliin 
skin  ;  albumen  firm,  fleshy,  or  cartilaginous  ;  embryo  very  minute, 
included,  near  the  hilum. 

This  Order,  in  its  most  genuine  state,  may  be  said  to  stand  between 
petaloideous  and  glumaceous  Endogens,  agreeing  with  the  former  in 
the  floral  leaves  having  assumed  the  verticillate  state  necessary  to 
constitute  a  perianth,  and  with  the  latter  in  their  texture.  But  while 
a  glumaceous  confused  calyx  and  corolla  are  the  characteristic  of 
one  part  of  the  Order,  another  part,  approaching  Lilyworts,  assumes 
a  petal  oid  state  ;  so  that  little  is  finally  left  to  separate  Rushes 
from  the  latter,  except  the  difference  in  the  embryo,  which  is  ex- 

tremely small  in  Rushes,  and  large  and  axile  in  Lilies.  It  is  in  fact 
by  this  last  character,  more  than  by  any  other,  that  the  Order  seems 
to  be  distinguished  ;  for  otherwise,  Narthecium  would  go  to  Lilies, 
and  all  the  Aphyllanthous  Lilies  would  come  to  Rushes.  The  genera 
are  in  great  need  of  careful  revision  ;  of  several  the  embryo  is  un- 

known, and  it  may  be  found  hereafter  necessary  to  make  consider- 
9,ble  alteration  among  them  :  but  till  the  whole  history  of  the  obscure 
genera  shall  have  been  cleared  up,  it  is  at  least  premature  to  create 
more  Orders  for  their  reception.  I  do  not  discover  a  single  feature  in 
Xerotes  which  can  divide  it  from  Rushes  proper,  and  as  to  Flagella- 
ria,  equally  made  the  usurper  of  a  throne  that  cannot  be  maintained, 
it  seems  a  mere  runaway  from  the  Spiderworts,  differing  very  little 
from  Aneilema.  Some  of  the  species  of  this  Order  are  remarkably 
unlike  European  Rushes.  The  Prionium  Palmita  of  the  Cape  of 
Good  Hope,  has  the  look  of  an  Aloe,  or  of  the  crown  of  a  Pine-apple, 
mounted  upon  a  thick  black  spongy  stem.  Kingia  has  an  arborescent 
stem  terminated  by  a  tuft  of  leaves.  Calectasias  are  branched  herbs, 
with  dry,  permanent,  starry  flowers,  of  a  bright  violet,  and  anthers 
opening  by  pores,  like  a  Solanum.  According  to  Brown  (Ilooker^s 
London  Journal,  2. 494.),  the  genera  Kmgia,  Dasypogon,  Calectasia, 
Xerotes,  and  Baxteria,  form  a  peculiar  tribe  of  this  Order  ;  but  no 
character  is  assigned  to  such  tribe.  I  cannot,  however,  include 
Dasypogon.  Brown  remarks,  that  Rushes  are  intermediate  be- 

tween Restiacese  and  Asphodeleae,  differing  from  the  former  in  hav- 
ing an  included  embryo,  a  radicle  usually  centripetal,  and  the  stamens, 

when  there  are  only  3,  opposite  the  sepals.  Agardh  combines  Restia- 
ceae  and  Rushes. — Aph.  157.  From  Palms  they  are  distinguished, 
independently  of  their  habit,  by  the  texture  of  the  perianth,  by  the 
constant  tendency  to  produce  more  than  1  ovule  in  each  cell,  and  by  the  embryo  never 

Fig.  CXXXI.— Juncus  acutiflorus  ;  1.  a  flower;  2.  the  pistil ;  3.  a  perpendicular  section  of  the  ovary ; 4.  seeds ;  5.  a  seed  germinating 

Q  ̂  

Fig.  CXXXI. 
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being  remote  li'om  the  hilum.  Juncns  is  an  instance  of  a  monocotyledonous  plant 
having  distinct  pith.  "  Xerotes,  in  the  structure  and  appearance  of  its  flowers,  and  iu 
the  texture  of  albumen,  has  a  considerable  resemblance  to  Palms,  but  it  wants  the  pecu- 

liar characters  of  the  seed,  and  also  the  habit  of  that  remarkable  Order." — Brown  in 
Flinders,  578. 

Chiefly  found  in  the  colder  parts  of  the  world,  some  even  in  the  coldest,  two  existing 
in  the  ungenial  chmate  of  Melville  Island.  Several,  however,  are  known  in  the  tropics. 
Eight  are  mentioned  as  inhabiting  the  tropical  parts  of  New  Holland  alone.  According 
to  Humboldt  they  constitute  of  the  flowering  plants  in  the  equinoctial  zone  ;  in  the 
temperate  zone,  ;  in  the  frozen  zone  -^^  ;  in  North  America,  ;  in  France,  In 
Sicily,  according  to  Presl,  they  do  not  form  more  than 

Only  employed  for  mechanical  purposes,  as  the  Rush  and  others  for  making  the  bot- 
toms of  chairs,  &c.  ;  the  pith  of  the  same  for  the  wick  of  common  candles.  One  species 

is  cultivated  in  Japan  like  Rice,  entirely  for  making  floor-mats. — Thunh.  The  blanched 
portion  of  the  base  of  the  inner  leaves  of  some  Rushes,  and  of  Astelia  alpma,  a  sedgy 
plant,  which  grows  on  the  sand-hills  of  the  coast  of  Tasmannia,  and  has  the  mature  leaves 
an  inch  wide,  and  of  a  deep  green,  are  eatable,  and  of  a  nutty  flavour.  The  flowers 
resemble  those  of  Rushes.  They,  grow  in  clusters,  on  a  stem  as  flat  and  broad  as  the 
leaves. — Bachliouse.  The  roots  of  Luzula  campestris,  and  several  Rushes,  have  a  popu- 

lar reputation  as  diuretics,  and  are  used  as  such  in  the  north  of  Europe  and  China.  The 
herbage  of  Narthecium  ossifragum  was  once  regarded  as  a  vulnerary.  Susum,  a  Java 
plant,  svipposed  to  be  near  Xerotes,  has  anthelmintic  roots  employed  in  veterinary 
practice.  Dr.  J.  Hooker  observes,  that  in  some  species  of  this  Order  the  outer  mem- 

brane of  the  seeds  forms  with  water  a  transparent  jelly  similar  to  what  is  seen  on  the 
moistened  grains  of  some  Composite  plants. 

GENERA. 
Luzula,  DC. 

Luciola,  Smith. 
Prionium,  E.  Mey, 
Juncus,  DC. 
Distichia,  Nees. 

Rostkovia,  Desv. 
I  Marsippospermum, Desv. 
Narthecium,  Moehr. 
I    Ahama,  Adans. 

Cephaloxys,  Desv. Susura,  Bl. 
Xerotes,  R.  Br. 
Lomandra,  Lab. 
Astelia,  Sol. 

Hamelinia,  A.  Rich ?  Funkia,  W. 
Hanpuana,  Bl. Kingia,  R.  Br. 

Raxteria,  R.  Br. 
Calectasia  R.  Br. 

Numbers.  Gen.  13.  Sp.  200. 

LiliacciB. 
Position.  . — Juncace^. — Orontiaceae. 

CyperacecB, 

ADDITIONAL  GENERA. 

?  Govidotia,  Dcn^. 
Saxo-Fridericia,  Schomh. 

Rapatea,  IsppnlS? 

Spathanthus,  Desv.   ]  ̂' Hamelinia,  Ach.  Rich,  near  Astelia. 

Adolphe  Brongniai-t  and  Dr.  Hooker  regard  Astelia  as  the  type  of  a  distinct 
Natural  Order,  AsTELiEiE. — Flora  Antai-ct.,  ii.  357. 
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Order  LIX.    ORONTIACEiE.— Orontiads. 

Orontiaceae,  R.  Brown,  Prodr.  337.  (1810) ;  EndL  Gen.  p.  239.  Adr.  Juss.  Cours.  Elem.  p.  506'.— Cal- lacese,  EndL  Gen.  p.  239.  (1836)  ;  Meisner,  p.  360.— Acoroideae,  Agh.  Aph.  133.  (1822);  Schott. 
Meletem,  22,  il832  . — Acorinae,  Link  Handb.  i.  144. — Acoraceae,  ed.  pr.  cclxii. 

Diagnosis. — Juncal  Endogens,  with  spadiceous  flowers,  and  an  axile  embryo  with  a  lateral 
cleft. 

Herbaceous  plants,  with  broad  entire  or  deeply  divided  leaves,  which  however  ai'e 
occasionally  sword-shaped  and  equitant.  Some  of  them  are  stemlesS,  others  scramble 
over  trees,  to  which  they  adhere  by  creeping  roots  ;  a  few  are 
aquatics.  Flowers  ̂  ,  on  a  simple  spadix,  fuiniished  with  a 
spathe,  white,  green,  or  purple.  Calyx  and  corolla  absent, 
or  consisting  of  4,  5,  6,  8  scales.  Stamens  of  the  same  num- 

ber, either  hypogynous  or  perigynous  ;  anthers  2-celled, 
openmg  longitudinally  or  transversely.  Ovary  free,  with  1 
or  more  cells  ;  ovules  ei^ect,  anatropal  or  campylotropal,  or 
pendulous  and  orthotropal ;  stigma  capitate,  sessile,  or  fur- 

nished with  a  subulate  style.  Fruit  a  berry.  Embryo  slit 
on  one  side,  in  the  axis  of  fleshy,  or  horny,  or  mealy  albumen. 
(Albumen  absent  in  Scindapsus,  Dracontium,  Symplocarpus, 
Orontium. — EndL) 

The  greater  part  of  these  plants  have  the  habit  of  Arads, 
with  which  they  are  usually  associated,  and  from  which  in 
fact  they  differ  only  m  having  hermaphrodite  flowers,  which 
have  usually  a  scaly  perianth.  For  this  reason  other  Botanists 
separate  them,  and  it  seems  more  especially  desirable  to  do  so, 
because  there  is  no  tendency  among  them  to  a  separation  of 
the  sexes.  Acorea3  are  indeed  usually  regarded  as  the  type 
of  a  pecuhar  Order ;  and  if  this  opinion  is  correct,  the  Oron- 
tiads  must  certainly  accompany  them,  for  they  differ  in 
nothing  except  the  form  of  their  leaves,  which,  in  Acorese, 
are  sword-shaped  and  straight- veined.  In  fact,  Acorus  seems to  bear  the  same  relation  to  Orontiads  as  Fandanus  and 
Freycenetia  to  Cyclanths.  Blume  considers  these  plants  to 
be  alUed,  on  the  one  hand,  by  Pothos  to  Peppers  and  Sau- 
ruracese,  and,  on  the  other,  to  Lily  worts. — Rumphia  2.1  A. 
in  which  he  is  probably  right ;  for  Aspidistrese  form  a  connect- 

ing link  between  Orontiads  and  Lilies.  Brown  has  remarked 
that  in  Dracontium  polyphyllum  and  foetidum,  in  which  there 
is  no  albumen,  the  plumule  consists  of  imbricated  scales,  and 
that  it  is  sometimes  double  or  even  triple.  In  the  former  of 
these  plants  the  external  scales,  in  germination,  quickly  wither  away,  when  other  inter- 

nal and  larger  ones  appear,  and  remain  for  some  time  round  the  base  of  the  primordial 
leaf,  before  the  development  of  which  no  rootlets  are  emitted. — Prodr.  334.  A  similar 
economy  has  been  noticed  by  Du  Petit  Thenars,  in  his  genus  Ouvirandra  in  Alismads. 

The  plants  of  this  Order  chiefly  occupy  woodland  stations  within  the  tropics  of  both 
hemispheres,  but  many  are  found  in  colder  latitudes  ;  for  Symplocarpus  is  common  in 
the  swamps  of  the  United  States  ;  Calla  palustris  mhabits  the  deep  muddy  frozen 
marshes  of  S.  Lapland,  in  64°  N.,  and  on  the  Andes,  Pothos  pedatus  and  quinquener- 
vius  rise  to  the  height  of  8400  feet  above  the  sea. 

The  fresh  leaves  of  Monstera  pertusa  are  employed  by  the  Indians  of  Demerara  as 
vesicatories  or  rubefiants  in  cases  of  dropsy.  The  root  and  seeds  of  Skunk  Cabbage, 
Symplocarpus  fa3tidus,  a  most  fcetid  species,  are  powerful  antispasmodics  and  expec- 

torants ;  they  have  considerable  reputation  in  N.  America,  as  palliatives  in  paroxysms 
of  asthma.  Dracontium  polyphyllum,  said  to  be  the  Labaria  plant  of  Demerara,  is 
reputed  to  possess  similar  properties.  Orontium  aquaticum  is  acrid  when  fresh,  but  its 
dried  root  can  be  eaten  without  inconvenience.  The  corm  of  the  beautiful  Richardia 
africana,  with  its  snowy  spathe  and  golden  spadix,  was  formerly  officinal  under  the 
name  of  Radix  Ari  iEthiopii.  The  rhizomes  of  Calla  palustris,  although  acrid  and 
caustic  in  the  highest  degree,  are,  accordmg  to  Linnaeus,  made  into  a  kind  of  bread  in 

Fig.  CXXXIl.— Calla  palustris;  1.  a  flower;  2.  a  section  of  the  ovary;  3.  a  perpendicular  section 
of  the  ripe  fiuit ;  4.  a  seed ;  5.  its  longitudinal  section  — Necs. 

Fig.  CXXXII. 
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high  estimation,  called  Missebroed,  in  Lapland.  This  is  perfoi'med  by  drying  and 
grinding  the  roots,  afterwards  boiling  and  macerating  them  till  they  are  deprived  of 
their  acrimony,  when  they  are  baked  Uke  other  farinaceous  substances.  The  plant  has 
the  credit  of  being  a  very  active  diaphoretic.  The  fruit  of  Scindapsus  officinahs,  cut 
into  transverse  pieces  and  dried,  is  an  article  of  some  importance  in  Hindoo  Materia 
Medica,  is  called  Guj-pippul,  and  sold  by  the  druggists  under  that  name. — Roxb. 
Pothos  scandens  is  employed  in  India  as  a  remedy  for  putrid  fevers.  The  rhizome  of 
Acorus  Calamus  contains  an  aromatic  bitter  principle,  which  has  caused  the  plant  to  be 
regarded  as  medicinal.  In  cases  of  clironic  catarrh  and  humid  asthma  benefit  has  been 
received  from  its  exhibition.  In  Constantinople  it  is  made  into  a  confection,  is  consi- 

dered a  good  stomachic,  and  eaten  freely  dui'ing  the  prevalence  of  epidemic  diseases. 
It  is  in  this  country  chiefly  employed  by  perfumers,  in  the  manufacture  of  hair  powder, 
on  account  of  the  fragrance  of  the  essential  oil  which  is  mixed  with  its  farinaceous 
substance.  Dr.  Pereira  says,  that  although  it  is  rarely  employed  in  medicine,  it  might 
frequently  be  substituted  for  other  more  costly  aromatics  ;  it  is  adapted  to  cases  of 
dyspepsia,  or  as  an  adjunct  to  tonics  or  purgatives. 

GENERA. 
Tribe  I. — Calles.  Flowers 

naked.   Ovules  erect. 
Calla,  Linn. 
Monstera,  Adans. 

Heteropsis,  Kth. 
Scindapsus,  Scholt. 
*  Rhaphidophora,  Hassk. 

Tribe  II.  —  Orontiea.] Flowers  ivith  a  regular 
perianth.  Leaves  plane, 
entire,  palmate  or  pin- 

nated. Ovules  pendu- lous. 
Pothos,  Linn. 
Lasia,  Loureir. 

|Anthurium,  Schott. Spathiphyllum,  Schott. Dracontium,  Linti. 
Symplocarpus,  Salisb. 

Ictodes,  Bigelow. 
Spathyema,  Rafin. Ovouiium,  Linn. 

Tribe  III.  —  Acoreae. 
Flowers  with  a  regular 
perianth.  Leaves  ensi- 
form,  equitant.  Ovules 
pendulous. 

Gymnostachys,  R.Br. Acorus,  Linn. 

Numbers.  Gen.  13.  Sp.  7C. 

Piperacece. PoSITIO^. — Juncacese. — Orontiace^ — Liiiace*. 
Aracece. 

ADDITIONAL  GENERA,  &c. 
Cyrtosperma,  Griff,  near  Lasia. 
Rhodospatha,  POpp.  &  Endl. 
Goniurus,  Presl. 

Hydnostachyon,  Liehm. 
Schismatoglottis,  Zoll.  near  Calla. 

For  Aspidistrese,  which  ought  perhaps  to  be  placed  here,  see  pp.  202  and  205  and Kunth.  Enum.  vol.  V. 
Richardia,  a  genus  mentioned  accidentally  in  the  last  page,  really  belongs  to  Arads. 
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Alliance  XVI.    LILIALES. — The  Lilial  Alliance. 

Diagnosis. — Ilypogynous,  bisexual,  hexapetaloid  Endogens,  with  copious  albumen. 
These  are  the  centre  of  the  division  of  Endogens  with  complete  flowers  free  from  the 

ovary.  They  are  known  from  the  Xyrids  by  their  sepals  and  petals  being  all  equally 
coloured  ;  from  the  Juncals  by  their  tender  highly  developed  flowers  ;  and  from  the 
Alismals  by  their  abundant  albumen.  To  Palms  they  often  approach  in  habit,  and  even 
in  the  separation  of  their  sexes  ;  but  the  genera  described  by  botanists  as  monoecious  or 
dioecious  seem  to  be  never  truly  diclinous,  the  distinct  rudiments  of  one  sex  alwayo 
accompanying  the  perfect  state  of  another.  By  the  Gilliesiads  they  seem  to  show  a  ten- 

dency to  assume  the  ghimaceous  condition  ;  Pontederads  are  evidently  on  the  limits  of 
AUsmals,  by  their  genus  Leptanthus  ;  Juncals  are  brought  into  the  closest  proximity  by 
the  Aphyllanths  among  Lilies,  and  so  are  Amaryllids  by  means  of  the  Conantherese  of 
the  same  great  Order.  Their  undoubted  accordance  with  Dictyogens,  in  many  essen- 

tial particulars,  enables  them  to  extend  their  frontier  to  that  of  the  vast  mas;;,  of  Exo- 
gens  ;  and  their  wood,  which  does  certainly,  in  Yucca  and  Dracaena,  arrange  itself 
in  circles,  confirms  the  tendency  of  the  Lihals  towards  a  junction  with  the  same  class. 

Natural  Orders  of  Lilials. 

Perianth  surrounded  hy  a  calycine  involucre,  the  inner  bracts']^^^  GilliesiacevE 
of  which  are  coloured  andpetaloid 

Perianth  naJced,  flat  when  withering.  Anthers  turned  outwards ;\  ̂ ,  .k,,... ,  ,       7.  ...        77  /7    7  >  Ol.  iVlELANTHACE/t;. styles  distinct ;  albumen  jlesliy  J 

Perianth  naked,  flat  when  withering.    Anthers  turned  i7ma7'ds.\Q2  Liliace^e 
Styles  consolidated,    Albtimen  fleshy  J  * 

Perianth  naked,  circinate  when  ivithering.    Anthers  turned  in-  1  PoNXEDERACEiE 
wards.    Albumen  mealy  J  * 
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Order  LX.   GILLIESIACE^.— Gilliesiads. 

Gilliesieae,  Lindl.  in  Bot.  Beg.  992.  (1826) ;  Hooker  in  Bat.  Mag.  2716.  il827).— Gilliesiaceae,  Ed.  pr. ccxlix.  Endl.  Gen.  p.  152 ;  Meisner,  Gen.  p.  398. 

Diagnosis.- -Lilial  Endogens  with  a  calyx-like  involucre,  the 
coloured  and  petaUlike. 

bracts  of  which  are 

Small  herbaceous  plants,  with  tunicated  bulbs.  Leaves  grasslike.  Flowers  umbellate, 
somewhat  spathaceous,  inconspicuous,  hermaphrodite,  surromided  by  bracts  the  outer 

of  which  are  petaloid  and  herbaceous,  the  inner  starved 
and   coloured.    Perianth  minute,  either  a  single  lip- 
hke  lobe,  or  an  urceolate  6-toothed  body.    Stamens  6, 
either  all  fertile,  or  3  sterile  and  nearly  obliterated.  Ovary 

superior,  3-celled  ;  style  1  ;  stigma  simple.     Capsule  3*- celled,  3-valved,  with  a  locuiicidal  dehiscence,  many -seeded. 
Seeds  attached  to  the  axis,  by  means  of  a  broad  hollow 

.  .        neck  ;  testa  black  and  brittle  ;  embryo  curved  in  the  midst 
f  j        of  fleshy  albumen. 

To  the  following  account  of  these  plants,  originally  given 
in  the  Botanical  Register ,  when  speaking  of  Gilhesia,  Uttle 
has  to  be  added. 

"  The  whole  structure  of  this  plant  is  so  peculiar,  that  I 
scarcely  know  whether  the  description  of  the  parts  of  fruc- 

tification above  given  will  not  be  considered  more  paradoxi- 
cal than  just ;  and  yet,  if  the  analogies  the  various  organs 

bear  to  those  of  other  plants  be  carefully  considered,  their 
structure  will  scarcely  admit  of  any  other  interpretation. 
With  respect  to  the  five  petaloid  leaves,  which  are  here 
described  as  bracts,  and  which  bear  a  considerable  de- 
gree  of  resemblance  to  a  perianth,  it  may  be  observed, 
that  this  appearance  is  more  apparent  than  real  ;  they 
neither  correspond  in  insertion  nor  in  number  with  the 

II  j  segments  of  a  monocotyledonous  perianth,  nor  do  they 
W  bear  the  same  relation  to  the  parts  contained  as  a  pe- rianth  should  bear.  The  three  outer  are  not  inserted  on 
c^^^  the  same  line,  but  are  distinctly  imbricated  at  the  base  ; 

and  the  two  inner  do  not  complete  the  second  series,  as 
would  be  required  in  a  regular  monocotyledonous  perianth. 
But  if  we  were  to  admit,  for  a  moment,  the  possibility  of 
these  bracts  being  segments  of  a  perianth,  what  explana- 

tion could  be  given  of  the  setiform  processes  proceeding 
from  their  base,  or  of  the  central  fleshy  slipperhke  body 
from  within  which  the  stamens  proceed  ?  The  former  bear 
no  determinate  relation  to  the  other  parts  of  the  flower  in 
their  insertion  ;  they  are  subject  to  much  diversity  of  form 
and  number,  being  sometimes  eight,  consisting  of  two  un- 

equal subulate  bodies  proceeding  from  the  edges  of  each 
lateral  segment,  the  outermost  of  the  two  being  wider  than 
the  innermost,  and  being,  moreover,  not  unfrequently  a 
manifest  process  of  the  margin  of  the  segment  itself ;  some- 

times having  their  number  reduced  to  four  by  the  suppres- 
sion of  the  exterior  processes  of  each  lateral  segment ;  and 

occasionally  havmg  the  outer  processes  suppressed  on  one 
segment,  and  not  suppressed  on  the  other.  In  the  many 
flowers  which  have  been  vmder  examination,  the  processes, 
moreover,  were  always  constituted  of  cellular  tissue  alone, 
without  either  spiral  or  tubular  vessels.  These  circum- 

stances being  considered,  it  wiU  scarcely  be  proposed,  we 
presume,  to  identify  them  with  abortive  stamina.  If  they 

what  has  been  advanced,  determined  to  be  the  perianth  itself,  what 

Fig.  CXXXIII. 

are,  notwithstandnif 

Fig.  CXXXIII.— I.  Miersia  chilensis ;  2.  its  flower  ;  3. 
pendicular  section  of  the  perianth  (from  a  sketch  by  Mr. section  of  the  same. 

the  interior  coloured  petaloid  bracts  ;  4.  a  per- 
,  MiersJ  ;  5.  a  seed  of  Gilliesia  graminea ;  6.  a 
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becomes  of  the  outer  segments,  which  had  previously  been  referred  to  the  perianth  ?  for 
it  would  be  difficult  to  trace  any  analogy  between  the  structure  of  Gilliesia  and  of  those 
genera  in  which  a  third  scries  is  added  to  the  usual  ternary  division  of  Monocotyledons. 
But  none  of  the  peculiarities  adverted  to  are  opposed  to  those  bodies  being  referred  to 
depauperated  or  reduced  bracts.  With  respect  to  the  central  body  from  which  the 
stamens  proceed,  this  body,  which  might  be  conveniently  disposed  of  by  refei-ring  it  to 
what  Linnrean  botanists  call  a  necUirium,  consists  of  a  fleshy  slipperlike  lobe,  with  or 
without  two  auricles  at  the  base,  and  within  which  the  cup  of  stamens  is  inserted.  The 
relation  it  bears,  as  I'egards  insertion,  to  the  pai-ts  which  have  been  abeady  noticed,  is 
very  obscure  ;  it  is  always  opposite  the  solitary  external  bracts  ;  but  whether  it  is  ante- 

rior with  respect  to  the  common  axis  of  inflorescence,  or  posterior,  has  not  at  present 
been  ascertained.  The  reasons  which  have  been  offered  for  the  view  here  taken  of  the 
parts  surrounding  this  body,  make  it  obvious  that  it  must  be  considered  the  perianth. 
It  manifestly  bears  an  intimate  relation  to  the  stamens,  being  oblitei'ated  in  the 
same  direction  and  degree  as  they  are.  In  this  view,  then,  the  petaloid  segments  are 
considered  perfect  bracts,  the  subulate  interior  processes  abortive  bracts,  and  the  fleshy 
central  labelloid  body  the  perianth.  However  paradoxical  this  descinption  of  Gilliesia 
may  appear,  it  will  probably  be  found  more  deserving  of  attention  if  compared  with 
Miersia.  In  Miersia  the  bracts  are  six  in  number,  of  which  two  ai*e  interior  and  four 
exterior,  a  still  more  valid  I'eason  against  their  being  segments  of  a  perianth.  The  subu- 

late processes  assume  a  more  regular  form,  and  a  more  constant  mode  of  insertion,  but 
still  bear  no  very  apparent  relation  to  the  bracts,  and  the  fleshy  labelloid  central  body  is 
represented  by  an  urceolate  six-toothed  cup,  within  the  orifice  of  which  six  fertile  sta- 

mens are  included.  In  Miersia,  therefore,  the  perianth,  which  was  in  Gilliesia  subject 
to  a  certain  degree  of  imperfection,  in  which  the  stamens  also  participated,  is  in  the 
usual  regular  form  of  many  Monocotyledons,  no  irregularity  occuri'ing  m  the  stamens. 
As  there  can  be  no  doubt  of  the  affinity  between  Gilliesia  and  Miersia,  and  as  there  can 
also  be  little  doubt  that  the  central  body  of  the  latter  genus  is  a  perianth,  it  will  follow, 
that  as  the  supernumerary  appendages  of  that  genus  are  external  with  respect  to  the 
perianth,  and  are  therefore  neither  perianth  nor  stamens,  so  also  will  the  analogous 
appendages  of  Gilliesia  not  be  perianth.  And  the  central  body  having  been  ascertained 
to  be  perianth,  all  the  parts  which  surround  it  will  necessarily  be  bracts,  or  modifications 
of  them. 

"  The  natural  affinity  of  these  two  genera  is  obscure.  Their  black,  brittle  seeds, 
large  axile  embryo,  tunicated  bulbs,  spathaceous  inflorescence,  and  general  appearance, 
place  them  near  Lily  worts,  with  some  genera  of  which,  especially  Muscari  and  Puschkinia, 
Miersia  at  least  agrees  in  the  structure  of  perianth  ;  but  there  is  no  genus  among  the 
Lilies  to  which  the  fructification  of  Gilliesiads  can  be  otherwise  compared.  If  the  one- 
flowered  species  of  Schoenus,  hi  which  a  single  naked  flower  is  surrounded  by  several 
imbi'icated  scales,  be  admitted  as  a  form  of  inflorescence  analogous  to  that  mider  con- 

sideration, it  may  perhaps  be  allowable  to  carry  this  comparison  yet  further,  and  to 
suggest  an  identity  of  origin  and  fmiction  between  the  depauperated  bracts  of  Gilliesia 
and  the  hypogynous  setae  of  Scirpus  and  other  Sedges." 

But  although  such  plants  may  be  analogous  in  structure  to  the  Gilliesiads,  as  well  as 
to  Cordleafs,  to  which  they  were  also  compared  in  the  work  above  quoted,  yet  no  doubt 
can  exist,  that  they  fonn  a  most  curious  part  of  the  Lilial  Alliance. 

Chilian  bulbs,  of  no  known  size. 
GENERA. 

Gilliesia,  Lindl.  Miersia,  Lindl. 

Numbers.  Gen.  2.  Sp.  5. 

Position.  GiLLiKsiACEyE. — Liliaceai. 

Cyperacece. 



198 MELANTHACE^. 
[Endogens. 

Order  LXI.   MELANTHACE^.— Melanths. 

Melantlieee,  Batsch.  Tab.  Aff.  (1802;.— Colchicaceae,  Dec.  Fl.  Fr.  3  lO-?  •  jpcc  ht/^  ooa  nai«> 
Bartl.  Ord.mt.  51.  (1830^._Melanthace^,  R.  Brown,  Pro£.  27i  (18W)  E^^^ ner.  Gen.  p.  404.  Kunth.  Enum.  4.  136.  A.  Gray,  Lyceuln,  N.  ForA  tj  4(1837)  -vStVe^^^  s2/  t in  Hort.  Trans.  1  328.  (1812)  ;  Agardh  Aphor.  166.  (1823).-MerSeri  1/  ;&  a^oSa  t  t 
CandoUe.—Angumavex,  Don.  in  Linn.  Trails.  18.  513.  miro.  accoiamg  to  Ve 

Diagnosis. — Lili anthers  turned Endogens  with  a  naked  perianth,  fiat  outwards,  distinct  styles,  and  fleshy  albumen. 
Bulbous,  tuberous,  or  fibrous-rooted  plants,  extremely  variable  in  appearance  ;  in  the Colchicese  stemless,  with  the  flowers  half  subterranean  hke  a  Crocus  •  m  the  Veratreee with  spiked,  racemose,  panicled,  branching,  or  simple  herbaceous  stems.    Flowers  not unfrequently  $  0^,  white,  green,  or 

purple.  Calyx  and  corolla  both  ahke, 
free,  petaloid,  in  6  pieces,  or,  in  conse- 
quence  of  the  cohesion  of  the  claws, 
tubular  ;  the  pieces  generally  involute 
in  aestivation.  Stamens  6  ;  anthers 
turned  outwards.  Ovary  3-celled, 
many-seeded  ;  style  3-parted  ;  stigmas 

,  undivided  ;  [ovules  orthotropal,  semi- 
/  campylotropal,  semi-anatropal  or  ana- 

tropal,  Endl.']  Capsule  generally  divi- sible into  3  pieces  ;  sometimes  with  a 
loculicidal  dehiscence.  Seeds  with  a 
membi-anous  testa  ;  albumen  dense, fleshy  or  cartilaginous  ;  embryo  very 
minute,  inclosed,  extremely  uncertam 
in  its  position. 

The  plants  of  this  Order  have  in  some 
cases  the  appearance  of  Crocuses,  in 
others  that  of  small  Lilies.  Brown 
considers  its  station  to  be  between 
Lilyworts  and  Rushes,  from  both  wliich 
it  is  known  by  its  tripartible  fruit, 
and  anthers  turned  outwards.  The 
latter  character  gives  the  Melanths 

their  distinctive  charac- 
ter, more  than  anything 

else,  and,  combined  with their  separable  carpels, 

generally  renders  then- identification  free  from 
difficulty.  Don  has 
well  observed  that  "  the 
genus  Colchicum  esta- blishes an  evident  rela- 

tionship, through  Sternbergia  and  Crocus,  between  Melanths,  Amaryllids,  and  Irids  ; 
Disporum  joins  them  to  Smilacese,  and  Tofieldia  to  Rushes,  while  a  comparison 
of  the  structure  of  Uvularia  and  Erythronium  fully  makes  out  their  affinity  with 
Liliacese." 

Frequent  at  the  Cape  of  Good  Hope,  not  uncommon  in  Europe,  Asia,  and  North 
America,  and  existing  within  the  tropics  of  India  and  New  Holland,  this  Order  appears  to 
be  confined  within  no  geographical  hmits  ;  it  is,  however,  far  more  abundant  in  north- ern countries  than  elsewhere. 

Few  Orders  of  plants  are  more  universally  poisonous  than  this,  whose  qualities  are 
conspicuously  indicated  by  Colchicum  and  Veratrum.     The  corm  and  seeds  of  the 

Fig.  CXXXIV. — Colchicum  autumnale.  1.  A  corm  in  flower  ;  2.  The  same  stripped  of  its  outer  coats, 
and  showing  the  ovaries  after  the  floral  envelopes  are  cut  away  ;  3.  a  transverse  section  of  the  ovaries ; 
4.  a  ripe  capsule  ;  5.  a  section  of  a  seed  ;  6.  the  flower  cut  open,  to  show  the  stamens  and  the  3-parted 
style. 

Fig.  CXXXV. — Section  of  the  centre  of  the  flower  of  Veratrum  nigrum. 

Fig.  CXXXIV. Fig  CXXXV, 
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former  are  well-luiown  to  be  acrid,  cathartic,  narcotic,  and  diuretic;  the  latter  is  a  nauseous, 
dangerous  emetic.  These  properties  are  owing  to  a  pecuhar  alkaUue  principle,  called 
Veratria.  which  acts  with  smgular  energy  on  tlie  membrane  of  the  nose,  exciting  violent 
sneezing,  though  taken  in  very  minute  quantity.  When  received  mternally  in  very  small 
doses,  it  produces  excessive  irritation  of  the  mucous  coat  of  the  stomach  and  intestines  ; 
and  a  few  grains  are  found  fatal  to  the  lower  animals.  Veratrum  viride  of  North 
America  is  an  acrid,  emetic,  and  powerful  stimulant,  followed  by  sedative  effects.  Se- 

rious accidents  have  followed  the  incautious  use  of  Meadow  Saffron,  Colchicum  autum- 
nale  ;  it  is  only  a  few  months  smce  a  woman  was  poisoned  by  the  sprouts  of  Colchicum 
roots,  which  had  been  thrown  away  in  Co  vent  Garden  market,  and  which  she  mistook 
for  onions.  White  Hellebore,  Veratrum  album,  the  l-mrofxaur}  of  the  ancients,  is  used 
by  gardeners  to  destroy  the  Gooseberry  Caterpillar,  and  similar  noxious  insects.  Asa- 
^rsea  officinalis,  an  Alpine  Mexican  plant,  yields  most  of  the  Cevadilla,  Cebadilla  or  Saba- 
dilla  seeds  of  commerce,  wliich  were  formerly  used  to  destroy  pediculi,  and  as  anthel- 

mintics, and  have  also  been  employed  in  chronic  rheumatism  and  paralysis,  and  in 
neuralgic  cases,  but  are  now  chiefly  consumed  in  the  manufacture  of  Veratria.  Steuan- 
thium  frigidum,  called  in  Mexico  Savoej a,  is  allied  to  this,  and  is  a  well-known  poison, 
stupefying  the  horses  that  feed  upon  it.  The  root  of  Helonias  dioica  in  infusion  is  an- 

thelmintic, but  its  tincture  is  bitter  and  tonic  ;  when  chewed  it  excites  the  saliva  and 
produces  vomiting  ;  the  N.  Americans  call  it  Blazing  Star  and  Devil's  Bit.  A  decoction of  Helonias  buUata  is  given  in  obstructions  of  the  bowels.  Amianthium  muscsetoxicum 
is  said  to  poison  cattle  which  feed  upon  its  foliage  in  the  autumn,  whence  the  United 
States  Americans  call  it  Fall  Poison  ;  they  employ  it  to  destroy  flies.  Uvularias  are 
said  to  be  simply  astringent ;  the  bruised  leaves  of  Uvularia  grandiflora  are  a  popular 
remedy  in  the  United  States  for  the  bite  of  the  rattlesnake.  The  Hermodactyls  of  the 
Arabians,  formerly  so  celebrated  for  soothing  pains  in  the  joints,  were  corms  of  the 
Colchicum  variegatum,  a  species  found  in  the  Mediterranean.  Dr.  Royle  foimd  them 
in  the  bazaars  of  India,  where  they  bear  names  traceable  to  the  xo^X'-*^^^  ecfyefiepou 
of  the  Greeks. 

GENERA. 
Veratre^. 

Tofieldia,  Iluds. 
Narthecium,  Ger. 
Helonias,  Willd. 
Heritiera,  Schrank. 
Isidrogalvia,  R.  et  P. 
Hebelia,  Gmel. 
Conradia,  Raf. 
Leptilix,  Raf. 
Triantha,  Nutt. 

Pleea,  Rich. 
Xerophyllum,  Rich. 
Helonias,  Linn. 

Abalon,  Adans. 
Chamaeliriuin,  Willd. 
Ophiostachys,  Del. 
Diclinothrys,  Raf. 

Asagraea,  Lindl. 
Sahadilla,  Brandt. 

Schoenocaulon,  A.  Gr. 
Amianthium,  A.  Gr. 
Amiantanthus,  Kth. 
Gyanotris,  Raf. 
Chrosperma,  Raf. 

Veratrum,  Tournef. 
Stenanthium,  A.  Gr. 

Anticlea,  Kth. 
Zygadenus,  Rich. Leimanthium,  Willd. 
Burchardia,  R.  Br. 
Erythrostictus,  Schlecht. 
Ornithoglossum,  Salish. 

Lichtensteinia,  Willd. 
Cymation,  Spr. 

Anguillaria,  R.  Br. 

Melanthium,  Linn. 
Criocephalus,  Schlecht. 
Meliglossum,  Schlecht. 
Dipidax,  Laws. 

Androcymbium.  Willd. 
Cymbanthes,  Salisb. Wurmbea,  Thunb. 

Baeometra,  Salisb. 
Kolbea,  Schlecht. 
Jania,  Schult.  f. 
TJvuLARE^,  A.  Gray. 

Schelhammera,  R.  Br. 
Kreysigia,  Reichenb. Tripladenia,  Don. 
Uvularia,  Linn. 
Tricyrtis,  Wall. Compsanthus,  Spreng. 

Disporum,  Salisb. 
Drapiezia,  Blum. 
Lethea,  Noronh. Prosartes,  Don. Hekorima,  Raf. 

Streptopus,  Rich. 
CoLCHicE^,  Nces. 

Monocaryum,  R.  Br. Bulboeodium,  Linn. 
Mei-endera,  Ram. 
Geophila,  Berg. 

Colchicum,  Tournef. 
Hermodactylus ,  R.  Br. 
?  Leucocrinum,  Nutt. 
?  Geanthia,  Raf. 

?  Weldenia,  Schult.  f. 
Rugendasia,  Schiede. 

Numbers.  Gen.  30.  Sp.  130. 
Indacece. 

Position.  Melanthace^e. — Liliacese. 
Juncacece. 

ADDITIONAL  GENUS. 

Isophysis,  T.  Moore.   \  -r,, 

Heioardia,  Hooker.  }  ̂̂̂ "^ 



200 LILIACE^. 
[Endogens. 

Order  LXII.    LILIACEjE. — Lilyworts. 

Lilia,  Juss.  Gen.  48.  (1789).— Narcissi,  the  first  sect.  Ibid.  54.  (1789).— Ilemerocallideae,  R.  Brotm 
Prodr.  295.  (1810).— LUiacese,  DC.  Thcor.  El^m.  1.  249.  (1813) ;  Endl.  Gen.  Iv. ;  Meisner,  p.  398 ; 
Kunth,  Emm.  4.  215  ;  Ann.  sc.  2.  ser.  18.  290.— Tulipaceae,  DC.  Ess.  MM.  297.  (1816)  ;  Bernh.  in 
Botan.  Zeit.  Oct.  1835. — Coronarise,  Agardh  Aphor.  165.  (1823). — Asparagi  and  Asphodeli,  Jm5*. 
(1789).— Asphodelese,  R.  Brown  Prodr.  275.  (1810)  ;  Kunth,  Enum.  4.  280.— AUiaceae,  Aloinse, 
Ilyacinthinae,  Dracaenaceae,  Link  Handb.  vol.  1.  (1829).— Asparaginae,  lb. — Asparageae,  DC.  and 
Duby,  458.  ( 1828).— Asparaginese,  Ach.  Rich.  Diet,  Class  2.  20.  (1822);  Nouv.  El6m.  ed.  4.  430. 
(1828).— Convallariacese,  Link  Handb.  184.  (1829.) 

Diagnosis. — Lilial  Endogens  with  a  naked  perianth,  flat  when  withering,  anthers  turned 
inwards,  consolidated  styles,  and  fleshy  albumen. 

Herbaceous  plants,  shrubs  or  trees,  with  bulbs,  or  tubers,  or  rhizomes,  or  fibrous 
I'oots.  Leaves  narrow,  with  parallel  veins,  only  in  a  very  small  number  expanded  into 
a  broad  blade  with  diverging  veins ; 
never  articulated  with  the  stem.  Flow- 

ers large  and  showy,  or  small  and 
green,  with  all  kinds  of  intermediate 
gradations;  in  nearly  all  cases  ̂   ;  never, 
perhaps,  truly  $  $  .  Calyx  and  corolla 
confounded,  coloured  alike,  regular  or 
nearly  so,  occasionally  cohering  in  a 
tube.  Stamens  6,  inserted  mto  the 
sepals  and  petals.  Anthers  openmg 
inwards.  Ovary  free,  3-celled,  many- 
seeded  ;  style  1  ;  stigma  simple,  or 
3-lobed  ;  ovules  anatropal  or  amphi- 
tropal.  Fruit  succulent,  or  di^y  and 
capsular,  3-celled.  Seeds  packed  one 
upon  another  in  1  or  2  rows  ;  embryo 
with  the  same  direction  as  the  seed,  in 
the  axis  of  fleshy  albumen,  or  uncer- 

tain in  direction  and  position,  occa- 
sionally very  minute. 

The  beautiful  creations  which  con- 
stitute the  Order  of  Lilies  would  seem 

to  be  well  known  to  all  the  world  ;  for 
what  have  been  so  long  admired  and 
universally  cultivated  as  they  ?  Never- 

theless, there  are  few  great  groups  of 
plants  which  have  been  more  neglected 
by  the  exact  botanist,  or 
which  stand  more  in  need 
of  his  patient  attention. 
The  best  proof  of  the 
justice  of  this  assertion  is 
to  be  foimd  m  the  unsteady 
and  conflicting  views  of 
botanists  as  to  its  limits. 
or  the  subordinate  groups  Fig.  CXXXVI. which  it  contains.  While 

Fig.  CXXXVII. 

one  writer  breaks  Lilyworts  up  into  a  number  of  distinct  Orders,  another  refuses  to  re- 
cognise the  limits  assigned  to  them  by  his  predecessor,  and  prefers  a  new  arrangement, 

just  as  unsatisfactory  as  that  which  it  succeeds.  We  have  seen  the  classification  of 
Jussieu  and  Brown  bi'eak  down  beneath  a  rigorous  scrutiny;  it  has  been  succeeded 
by  schemes  of  Bartling,  Endlicher,  Kunth,  Meisner,  Bernhardi  and  others,  all  alike 
unsatisfactory  ;  and  I  doubt  whether  we  can  be  truly  said  to  know  more  about  the  true 
characteristics  and  exact  structure  of  a  very  large  proportion  of  this  Order,  than  we 
did  twenty  years  ago.    Genera  in  plenty  have  been  added,  but  a  good  combination  of 

Fig.  CXXXVI  —1.  Section  of  seed  of  Asphodelus  ramosus  ;  2.  of  Tulipa  horten.sis. 
Fig.  CXXXVII.—  Aitliioiiortium  paniculatuni.    I.  A  flower  magnified  ;  2.  a  ripe  capsule:  3.  a transverse  section  of  it ;  4.  a  vertical  section  of  a  seed. 
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them  is  still  wanted.  Under  these  circumstances  it  seems  to  me  better  not  to  meddle 
with  the  sui)posed  Orders  or  Suborders  that  have  of  late  years  been  proposed,  but  to 
gather  together,  in  tolerably  natural  grou])s,  under  the  Order  of  iiilies,  everything  that 
does  not  belong  to  the  other  parts  of  the  Lilial  Alliance.  It  will  be  a  task  hereafter 
for  some  botanist,  with  ample  materials  and  good  general  views,  to  study  the  details  of 
the  structm-e  of  these  interesting  plants,  and  out  of  those  details  to  form  an  intelligible 
and  soUd  classification.  In  the  meanwhile,  a  few  genei'al  remarks  upon  such  groups 
as  are  here  adopted  are  all  that  it  will  be  useful  to  bring  forward. 

The  favourite  distinctions  among  the  majority  of  systematic  botanists  are  those  by 
which  the  Lihaceai,  Asphodeleae,  and  Asparageai  or  Smilaceae  of  authors  are  said  to  be 
known.  Brown  thought  to  distinguish  them  by  their  seeds  and  finiit  ;  ascribing  to  the 
first  a  spongy  and  dilated  or  wmged  seedcoat  and  a  capsule,  rarely  a  berry  ;  to  the 
second,  a  black  brittle  seedcoat  ;  and,  to  the  thii'd,  a  membranous  seedcoat  and  berry. 
With  regard  to  the  colovir  of  the  seedcoat  or  its  texture,  I  must  remark  firstly,  that  one 
would  be  slow  to  recognise  such  a  peculiarity  as  a  valid  distinction  even  of  genera,  and 
that  as  an  ordinal  characteristic,  it  is  still  less  admissible ;  that  exceptions  to  such  a 
character  appear,  as  might  be  expected,  in  all  directions,  and  prove  it  to  be  wholly 
illusory.  By  the  great  botanist  just  mentioned,  the  distinction  of  Smilaceae  was  strength- 

ened by  adding  to  its  character  an  embryo  remote  from  the  hilum,  and  it  is  probable 
that  this  circumstance  deserves  more  attention  than  it  has  hitherto  received  ;  never- 

theless, Sti'eptopus,  which  is  expressly  named  by  Brown  as  one  of  his  Smilaceae,  has 
the  embryo  next  the  hilum  ;  so  that  this  character  also  is  mitenable.  Bartling,  who 
retains  Smilaceae,  adds  to  the  distinction  of  the  Order  a  minute  embryo,  but  then  he 
admits  such  genera  as  Asparagus  and  Drymophila,  in  which  the  embryo  is  the  same  as 
that  of  Asphodeleae.  Bernhardi  assigns  to  his  Tulipaceae  anthers  attached  to  the 
filament  by  a  fine  point  lodged  in  a  narrow  canal,  and  an  inflorescence  without  mem- 

branous spathes  ;  or,  as  Jussieu  expressed  it,  FLorcs  nudi,  while  he  gives  Asphodeleae, 
anthers  attached  to  the  filament  by  a  broad  base,  and  membranous  bracts,  combining 
moreover  under  the  name  of  AUiaceai,  the  Asphodeleae,  Hypoxids,  Rushes, 
Amaryllids  and  others,  a  proposition  in  which  I  think  no  judicious  botanist  would 
concur.  But  the  character  derived  from  the  anther  of  Tulipaceae,  if  valid,  which 
Kmith  denies,  is  trifling  ;  and  as  to  the  peculiarities  asserted  to  exist  in  the  inflores- 

cence of  these  plants,  such  membranous  bracts  do  not  exist  in  Eucomis  among  Aspho- 
deleae more  than  in  Fritillaria  persica  among  Tulipaceae,  while  the  Gageas  have  all  the 

habit  of  the  former  group,  and  if  it  were  otherwise  it  would  be  idle  to  propose  such 
a  character  for  the  mark  of  a  natural  Order.  M.  Adrien  de  Jussieu  has  lately 
reduced  these  Orders  to  two,  viz.  Liliaceae  and  Smilaceae,  giving  the  former  an  undi- 

vided style  and  parallel  veined  leaves,  while  the  latter  have  a  triple  style  and  reticulated 
leaves.  In  this  respect  he  appears  to  adopt  the  views  which  are  taken  in  the  present 
work.  That  good  and  high  grounds  of  distinction  will  one  day  be  found  for  some  at 
least  of  the  groups  here  admitted  is  probable  ;  but  they  have  not  yet  been  disco- 

vered, nor  is  it  likely  that  they  will  be  until  the  true  nature  of  the  ovules,  the  position 
of  their  foramen,  the  direction  of  the  embryo,  and  similar  circumstances  shaU  have 
been  inquired  into  with  scrupulous  accuracy.  In  the  meanwhile  the  following  may  be 
taken  as  the  chief  peculiarities  of  the  sections  now  admitted. 

TuLiPEiE  are  the  Lilia  of  Jussieu,  a  couple  of  his  genera  being  excluded,  and  they 
may  be  justly  regarded  as  the  type  of  the  Order  of  LiUes.  Bulbs,  annual  stems  httle 
or  not  at  all  branched,  flowers  usually  large  and  gaily  coloured,  without  membranous 
spathes,  but  axillary  to  leaves  but  httle  changed,  the  calyx  and  corolla  and  their  parts 
scarcely  united,  although  often  aiTanged  in  a  tube,  anthers  swinging  lightly  by  the 
fine  drawn  point  of  a  stift'  filament,  and  finally  a  dry  seed  vessel,  separate  the  group from  all  that  follow.  They  are  among  the  gayest  of  our  garden  flowers,  as  Tulips, 
Fritillaries,  and  Dogs'  Tooth  Violets  testify  ;  one  of  them  indeed,  the  Lilium  chalcedoni- 
cum,  a  plant  that  covers  the  plains  of  Syria  with  its  scarlet  flowers,  is  most  memorable 
from  having  been  selected  by  our  Saviour  as  the  subject  of  allusion  in  his  sermon  on  the 
Mount.    The  Gloriosa,  a  tuberous  plant  from  India,  hardly  belongs  to  them. 

The  HEMEROCALLEiE  or  Day  Lilies,  differ  from  the  last  in  nothing  except  their 
calyx  and  corolla  being  so  johied  to  each  other  as  to  form  a  tube  of  conspicuous  length, 
and  in  their  want  of  a  bulb  in  many  instances.  The  Agapanthus,  so  commonly  culti- 

vated in  vases  for  decorating  architectural  gardens,  and  the  fragrant  Tuberose,  are  the 
more  remarkable  among  them  ;  but  Funkia,  Hemerocallis,  Blandfordia,  and  the  Velthie- 
mias  and  Tritomas,  are  also  species  of  familiar  occurrence.  Phormium,  which  yields 
the  celebrated  flax  of  N.  Zealand,  with  its  hai'd  perennial  leaves  and  panicles  of  yellow 
flowers,  must  be  considered  to  connect  the  present  division  with  that  of  Aloes. 

There  is  so  little  to  separate  Aloine,e,  or  Aloes,  from  the  Day  Lilies,  that  scarcely 
anything  can  be  named  except  their  succulent  foUage  ;  and  even  that  disappears  in 
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Yucca,  which  has  the  hard  leaves  of  Phoi-mium,  with  whicli  however  its  distinct  sepals 
and  petals  forbid  its  being  associated. 

With  the  SciLLE.E  or  Squills,  we  reach  a  division  of  the  Order,  abounding  in  beauti- 
ful species,  all  of  which  are  bulbous,  with  annual  stems.  Their  pecuUarity  resides  in 

the  antliers  not  bemg  so  lightly  attached  to  the  filaments  as  in  TulipeiB,  and  in  the 
leaves  from  whose  axils  the  flowers  proceed,  acquirmg  a  membranous  condition. 

CoNANTHEREiE  are  Squills  with  the  ovary  partially  adhering  to  the  calyx  and  corolla, 
and  springing  from  tubers,  not  bulbs.  They  offer  a  direct  transition  to  Amarylhds. 

ANTHERiCEiE  or  AsPHODELS,  agree  with  the  last  in  having  tubers  or  fleshy  fascicled 
roots  and  not  bulbs,  but  their  ovary  is  free  ;  they  are  therefore  tuberous  or  fibrous 
rooted  Squills.  Chrysobactron,  a  genus  gathered  by  Dr.  Joseph  Hooker,  in  Auck- 
and  and  Campbell's  islands,  is  described  as  dioecious,  but  apparently  is  polygamous. The  fruit  in  these  three  last  Orders  is  a  capsule. 
Aphyllanthe^  are  plants  with  the  habit  of  Rushes,  and  the  bracts  so  membranous 

and  closely  imbricated,  as  to  give  the  appearance  of  Xyrids  v^iien  the  flowers  are  past. 
They  seem  to  form  a  connection  between  Lilies  and  some  plants  of  the  Juncal  or  Xyridal 
Alliances.  The  genera  have  been  very  insufficiently  examined.  Xanthorrhseas,  called 
Grass  Trees  in  New  Holland,  are  very  different  in  habit  from  the  remainder  ;  their 
shrubby  stems,  which  emulate  small  Palm  trees  in  appearance,  bear  tufts  of  long 
why  foKage  at  then"  extremities,  from  the  midst  of  which  rise  very  long  cylindrical 
spikes  of  densely  compacted  flowers,  resembling  Bullrushes  (Typha).  By  this  genus 
the  Aphyllanths  completely  join  Rushes,  for  the  genus  Kingia,  included  in  Rushes, 
because  of  its  minute  embryo,  has  entirely  the  aspect  of  a  Xanthorrhaea. 

The  reason  for  referring  Wachendorfe^  hither,  have  been  given  in  speaking  of  the 
Bloodroots  (p.  152).  They  are  plants  with  ensiform  or  plaited  leaves  of  a  hard  textm'e, 
fibrous  roots,  with  flowers  usually  in  panicles  and  by  no  means  remarkable  for  size  or 
bright  colouring.  If  it  is  really  true  that  their  carpels  are  opposite  the  petals,  as  is 
said,  they  will  undoubtedly  have  to  be  removed  from  their  present  station. 

AsPARAGE/E  are  Lilies  with  a  succulent  fruit.  They  consist  of  plants  extremely  dissi- 
milar in  appearance,  the  common  Asparagus  and  the  Lily  of  the  Valley  being  associated 

under  this  title.  In  general  their  leaves  are  broad  ;  in  the  genus  Cordyline  they  even 
acquire  the  expanded  form  and  diverging  veins  of  the  Amomal  Alliance.  Their  stems, 
although  among  the  dwarfest  that  the  LiUes  comprehend,  are  in  the  common  Asparagus 
branched  and  of  considerable  size,  and  in  the  Dragon-trees  they  acquire  the  dimensions 
and  age  of  large  trees.  A  tendency  to  the  separation  of  sexes  occurs  here  on  the  part  of 
the  genus  Ruscus  ;  but  it  is  not  carried  so  far  as  to  constitute  a  dichnous  structure. 
According  to  Von  Martins  (Choix.  p.  21.),  the  position  of  the  sepals  in  Lily  worts  (in 
which  he  includes  Asphodeleae)  is  V  with  respect  to  the  axis  ;  while  in  Asparagese  it 
is  He  also  finds  throughout  the  Lihaceous  Order  that  the  petaline  stamens  are 
larger  and  more  perfect  than  the  sepaline,  it  being  the  latter  moreover  which  disappear 
when  there  is  any  deficiency  in  the  usual  number  of  stamens. 

With  respect  to  Aspidistre^:,  concerning  whose  structure  we  have  very  insufficient 
information,  they  are  principally  known  by  a  large  mushroom-shaped  stigma.  Their 
foliage  is  that  of  Gingerworts  ;  their  flowers  are  dingy  pvn-ple  or  green,  with  a  campa- 
nulate  perianth,  on  whose  sides  the  stamens  are  inserted.  In  many  respects  they  are 
very  hke  Orontiads,  to  which,  perhaps,  they  ought  to  be  referred. 

In  like  manner  the  Ophiopogone^,  or  Teatw^orts,  have  a  foliage  hardly  belonging  to 
Lilies,  Peliosanthes  Teta  resembling  a  Ginger  more  than  a  plant  of  this  Order.  They 
are  remarkable  for  their  seeds  bm-sting  through  the  sides  of  the  ovary  at  a  very  early 
period,  growing  freely  though  exposed  to  air,  and  finally  acquiring  the  succulent  ap- 

pearance of  a  tuber.  It  is  very  uncertain  whether  they  have  any  real  claim  to  the  rank of  Lilies. 
If  we  suppose  that  the  doubtful  members  of  this  great  Order  are  removed,  we  shall 

find  that  its  most  immediate  relations  are  as  follows.  From  the  Melanths  it  chiefly 
differs  in  its  anthers  being  turned  inwards,  and  its  carpels  quite  consolidated.  To  the 
Amaryllids  it  approaches  so  nearly  that  there  is  perhaps  nothmg  to  separate  them  except 
its  free  ovary  ;  and  the  group  Conantherese  exhibits  a  structure  intermediate  in  this 
respect.  With  Rushes  Lilyworts  are  brought  into  close  contact  by  means  of  the  Aphyl- 

lanths as  has  been  already  stated.  Towards  Arads  they  extend  in  the  direction  of  Oron- 
tiads, through  the  intermediate  gi'oup  of  Aspidistreae.  Finally,  it  is  here  that  Dictyo- 

gens  are  reached  by  means  of  the  Asparagese,  which,  by  most  botanists,  are  actually 
made  to  comprehend  the  genus  Sniilax  and  the  Pai^ids.  For  the  affinity  of  LiHes  and 
Palms,  the  reader  is  referred  to  the  obsei'vations  under  the  latter  Order. 

The  geogi-aphical  limits  of  the  Order  are  as  wide  as  its  differences  of  structure.  Upon 
the  whole,  however,  the  species  are  much  more  abundant  in  temperate  cHraates  than 
in  the  tropics,  where  they  chiefly  exist  in  an  arborescent  state.  Aloes  are  mostly  found 
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in  the  southern  parts  of  Africa  ;  one  species  is  a  native  of  the  West  Indies,  and  two  or 
three  more  of  Arabia  and  the  East.  Dracaenas,  the  most  gigantic  of  the  Order,  attain 
their  largest  size  in  the  Canaries  ;  a  D.  Draco  there  is  described  as  being  between  70 
and  75  feet  high,  46}^  feet  in  circumference  at  the  base,  and  was  known  to  have  been  a 
very  ancient  ti'ee  in  the  year  1406.  The  northern  Flora  comprehends  for  the  most 
part  plants  of  the  genera  Scilla,  Hyacinthus,  Allium,  and  Ornithogalum.  In  the  East 
Indies  Lily  worts  are  rare  ;  in  New  Holland  they  form  a  distinctly  marked  feature  of  the 
vegetation,  and  in  New  Zealand  they  are  represented  by  the  Phormium  or  Flax-bush. 

A  very  considerable  number  are  employed  for  the  purposes  of  mankind.  Among  the 
most  extensively  useful  are  those  whose  fibre  is  strong  enough  to  furnish  cordage. 
Such  are  Phormium  tenax,  the  New  Zealand  Flax,  whose  toughness  rivals  that  of 
Hemp,  and  the  Sansevieras,  a  race  of  hard-leaved  perennial  plants,  found  all  over  the 
tropics  of  Africa  and  India,  from  which  a  yet  stronger  substance  is  obtained  under  the 
name  of  African  Hemp,  or  Bowstring  Hemp.  The  Yuccas  too  yield  a  tenacious  fibre, 
but  it  is  of  comparative  unimportance.  Several  species  have  been  used  as  food  from 
the  most  remote  antiquity  ;  those  chiefly  belong  to  Allium.  The  Onion,  Garlic,  and 
Leek,  says  Dr.  Royle,  called  in  Arabic  Busl,  Som,  and  Korras,  seem  to  be  alluded  to 
in  the  eai-liest  parts  of  the  Bible  (Numbers,  ch.  xi.  v.  12),  as  the  names  there  used  are 
vei'y  similar  to  these.  All  are  cultivated  in  gardens  in  India,  as  well  as  Allium  ascalo- 
nicum  and  A.  tuberosum.  The  bulbs  of  Allium  leptophyllum  are  eaten  by  the  hill- 
people,  and  the  leaves  are  dried  and  preserved  as  a  condiment.  Chives,  Shallots,  and 
Rocambole  are  other  species  of  the  Alliaceous  race.  The  bulbs  of  Camassia  esculenta 
are  eaten  by  the  North  American  Indians  under  the  name  of  Quamash, 
and  those  of  LiUum  pomponium  are  roasted  and  eaten  in  Kamtchatka, 
where  it  is  as  commonly  cultivated  as  the  Potato  with  us.  Ery  thronium 
Dens  canis  is  said  to  furnish  a  part  of  the  diet  of  the  Tartars.  The 
Cordyline  Ti  (Dracaena  terminalis),  or  Ti  plant,  affords  an  important 
part  of  the  food  of  a  Sandwich  islander.  Its  great  woody  roots  are  baked, 
when  they  become  sweet  and  nutritious.  Bruised,  mixed  with  water, 
and  fermented,  it  forms  an  intoxicating  beverage  ;  distilled,  an  ardent 
spirit  is  readily  obtained  ;  boiled  before  fermentation,  a  rich  syrup,  ca- 

pable of  being  a  substitute  for  sugar,  is  the  result.  Cattle,  sheep,  and 
goats  are  fond  of  the  leaves,  which  furnish  thatch  for  houses,  and  are 
woven  into  a  kind  of  cloth.  Its  truncheons  take  root  when  stuck  in 
the  ground,  and  form  a  valuable  permanent  hedge. — Bot.  Reg.  1.  1749. 
Mr.  Drummond  says  that  the  tops  of  different  species  of  Xanthorrhsea 
furnish  all  kinds  of  cattle  with  valuable  fodder,  in  the  Swan  River 
colony,  Hoolcer  Journ.  2.  328  ;  and  we  learn  from  Mr.  Backhouse  that 
the  base  of  the  inner  leaves  of  the  Grass-tree  of  Tasmannia  is  not  to 
be  despised  by  the  hungry.  The  aborigines  beat  off"  the  heads  of  these singular  plants  by  striking  them  about  the  top  of  the  trunk  with  a  large 
stick  ;  they  then  strip  off"  the  outer  leaves  and  cut  away  the ones,  leaving  about  an  inch  and  a  half  of  the  white  tender 
portion,  joining  the  trunk  :  this  portion  they  eat  raw  or 
roasted  ;  and  it  is  far  from  disagreeable  in  flavour,  hav- 

ing a  milky  taste,  slightly  balsamic.  There  are  some 
other  species  of  Grass-tree  in  the  colony,  the  base  of 
the  leaves  of  which  may  ako  be  used  as  food  :  those  of 
the  dwarf  Grass-tree,  Xanthorrh^a  humilis,  which  is 
abundant  about  York  Town,  may  be  obtained  by  twisting 
the  inner  leaves  firmly  together-,  and  pulling  them  forcibly 
upwards  ;  but  care  is  requii'ed  not  to  cut  the  fingers,  by 
slipping  the  hand.  Even  in  Europe  the  young  shoots  of 
Polygonatum  (Solomon's  Seal),  and  others,  have  been  sub- 

stituted for  Asparagus,  and  the  annual  cultivation  of  the 
latter  for  kitchen  purposes  is  known  to  every  one. 

Aloes  and  Squills  indicate  the  value  of  some  Lilies  in 
medicine.  The  acrid  matter  which  thus  renders  them 
valuable  as  purgatives  or  emetics,  is  found  in  a  consi-  ̂ ^r;.-^ 
derable  number  of  species.  The  bulb  of  the  Urginea  or 
Scilla  maritima,  and  Pancratium,  (the  SftrtAArj  and  UavKpa- 
Tiov  of  Dioscorides)  is  nauseous  and  acrid,  acting  either  as  an  emetic,  pm-gative, 
expectorant,  or  diuretic,  in  proportion  to  the  dose  in  which  it  is  given  ;  its  proper- 

ties are  said  to  be  due  to  a  peculiar  principle,  called  by  Vogel,  Scillitin.    It  is  curious 

Fig.  CXXXVlll. 

Fi2.  CXXXVIII.— Xanthorrhsea  hastilis. 
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that  in  India  a  species  very  closely  allied  to  the  Mediterranean  plant,  and  called  Scilla 
indica  by  Dr.  Roxburgh,  is  substituted  for  the  Urgmea  raaritima,  and  Iskeel  given  as 
its  Greek  name  ;  the  bulb  is  also  used  by  weavers  in  preparing  their  thread. — Royle. 
Accordmg  to  Theodore  Martius  the  bulbs  of  Ledebouria  hyacinthoides  are  also  used  as  a 
substitute  for  Squills  in  the  East  Indies  ;  AinsUe  states  that  they  are  employed  in 
cases  of  strangury  and  fever  in  horses.  Both  leaves  and  roots  of  Erythronium  america- 
num  are  emetic  ;  so  are  the  bulbs  of  Muscari  moschatum,  various  Gageas,  Hyacinths, 
and  Ornithogalums.  As  purgatives,  the  Aloes  are  m  most  extensive  use  ;  it  is,  how- 

ever, exclusively  from  the  arborescent  species,  especially  A.  vulgaris,  soccotrma,  pur- 
purascens,  and  spicata,  that  the  drug  is  collected.  Similar  qualities  reside  in  Bulbine  plani- 
foha,  the  roots  of  common  Asparagus,  Lily  of  the  Valley,  the  capsules  of  Yuccas,  &c. 
As  may  be  supposed,  the  peculiar  secretions  which  produce  actions  like  these  will, 
when  a  little  modified,  become  diuretic  ;  and  thus  we  have  a  long  list  of  species  to 
which  this  quality  is  attributed.  Foremost  are  Alliums,  whose  bulbs  abound  in  free  phos- 

phoric acid  ;  then  follows  Asparagus,  notorious  for  its  singular  effect  upon  the  urine, 
many  of  the  emetic  species,  and  the  roots  of  Asphcdelus  ramosus,  Asphodeline  lutea, 
Anthericum  ramosum,  the  berries  of  Smilacina  racemosa,  &c.  Accordmg  to  Dr. 
Dieffenbach,  the  root  of  Phormium  tenax  is  an  excellent  substitute  for  Sarsaparilla, 
actmgas  a  purgative,  diuretic,  sudorific,  and  expectorant. — Chem.  Gaz.\8A2. 150.  Then, 
when  these  acrid  principles  become  concentrated,  we  have  virulent  poisons.  Such  are 
Gloriosa  superba,  and  the  fetid  bulb  of  the  Crown  Imperial,  whose  very  honey  is  said  to 
be  emetic  as  it  distils  from  the  flowers. 

Resinous  matters  are  yielded  in  abundance  by  some  species,  whence  they  have  been 
found  useful  in  dysenteries.  Of  these  the  most  celebrated  is  Dragon's-blood,  a  tonic 
astringent  resin,  sometimes  employed  in  diarrhoea  and  passive  haemorrhages  ;  it  is  yielded 
in  part  by  Dracaena  Draco,  from  the  surface  of  the  leaves,  and  from  the  cracks  in  its 
trunk  ;  this  is,  however,  scarcely  known  to  modern  druggists,  who  sell  the  astringent 
resin  of  Pterocarpus.  A  fragrant  brownish  yellow  resin,  called  Botany  Bay  gum, 
when  burnt  smelling  hke  Benzoin,  flows  in  abundance  from  Xanthorrhaea  arborea. 
It  is  probable  that  some  such  secretion  occurs  in  Dianella  odorata,  whose  powdered 
roots  are  said  by  Blume  to  be  made  into  fragrant  pastiles.  The  roots  of  Dracaena 
tenninalis  and  ferrea  are  said  to  be  useful  astringents,  to  which  may  be  added  Streptopus 
amplexifolius  and  Ruscus  hypoglossum,  both  of  which  have  been  employed  m  gargles. 

A  few  miscellaneous  instances  of  useful  LiUaceous  plants  still  remain  to  be  added.  The 
roots  of  Asparagus  racemosus  and  adscendens  are  both  employed  medicinally  in  North 
India  ;  those  of  the  latter,  conical  in  form  and  semi-ti'ansparent,  are  considered  a  good 
substitute  for  salep. — Royle.  Polianthes  tuberosa,  or  the  Tuberose,  is  well  known  for 
its  delicious  fragrance.  This  plant  emits  its  scent  most  strongly  after  sunset,  and  has 
been  observed  in  a  sultry  evening,  after  thunder,  when  the  atmosphere  was  highly 
charged  with  electric  fluid,  to  dart  small  sparks,  or  scintillations  of  lucid  flame,  in  great 
abundance  from  such  of  its  flowers  as  were  fading.  The  roots  of  Sanseviera  have  been 
employed  as  remedies  for  gonorrhoea,  pains  of  the  joints,  and  coughs.  The  bulbs  of 
Erythronium  Dens  canis  have  been  regarded  as  aphrodisiac  and  anthelhiintic.  Oil  of 
Lilies  was  prepared  by  infusing  the  flowers  of  Lilium  candidum  in  oil.  Tulbaghia,  a 
Cape  genus,  smelling  like  Garlic,  is  boiled  in  milk  and  prescribed  in  phthisical  complaints. 
Asparagus  owes  its  remarkable  qualities  to  the  presence  of  a  peculiar  principle  called 
Asparagin,  wiiich  is  said  to  be  more  abundant  in  Asparagus  acutifoUus  than  in  the  species 
commonly  cultivated.  The  flowers  of  Cordyline  reflexa  are  said  to  be  emmenagogue. 
A  decoction  of  the  root  of  Dianella  odorata  is  administered  in  Java  in  gonorrhoea,  dysury, 
and  fluor  albus,  according  to  Blume.  The  Butchers'  Brooms  (Rusci)  of  Europe,  were 
once  celebrated  as  aperients  and  diuretics,  on  account  of  their  bitter,  subacrid,  mucilagi- 

nous roots,  especially  Ruscus  aculeatus,  the  o^u/xvpa-'ivr}  of  Dioscorides.  The  Arabian 
writers  called  the  fruit  Rhababath,  out  of  which,  according  to  Endlicher,  the  Latinobar- 
barous  word  Cubeba  has  been  corrupted.  Ruscus  hypophyllum  had  considerable  repu- 

tation as  a  stimulant  of  the  uterus.  The  seeds  of  these  Rusci  are  very  horny,  and  when 
roasted  are  said  to  furnish  a  pleasant  substitute  for  coffee.  The  bulbs  of  the  common 
Tulip  are  sometimes  substituted  fraudulently  for  Colchicums  ;  large  quantities  have  been 
thus  imported  from  Naples  ;  they  are  readily  known  by  being  true  bulbs,  while  the 
Colchicum  has  a  corm.  It  is  not  a  little  remarkable  that  the  Yuccas,  like  some  species 
of  Fourcroya,  have  the  property  of  producing  tubers  although  they  have  arborescent  stems. 

GENERA. 
I.— TufjpE^.,  DC. 

Erythronium,  Linn. Dens  Canis,  Tournef. 
Tulipa,  Tournef. Orithva.  Doti. 

Gagea,  Salisb. Ornithoxanthum,  Lk. 
Bulbillaria,  Zucc. 
Iphigenia,  Kth. 
I'lecostigma,  Traut. 

Hornungia,  Bernh. 
Lloydia,  Salisb. 

llhahdocriniim,  Rchb. 
Ncctarobolhrium,  Led. 

Calooliortus,  Pursh. 

Cyclobothra,  Bon. Eucrinum,  Null. 
Fritiilaria,  Linn. 

Petilium,  Linn. 
Imperialis,  Jusa. 
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Rhinopetalum,  Fixch. 
Lilium,  L'hni. Amblirion,  Rafin. 

Martagon,  Tourn. Cardiocrinum,  Endl. 
Clinostylis,  Ilochst. 
?  Gloriosa,  L. 

Metfionica,  Ilerm. 

II.  Hemerocalle^, R.  Br. 

Ilemerocallis,  L. 
Funkia,  Spr. 

Hosta,  Tratt. 
Bryocles,  Salisb. 
Niobe,  Salisb. 
Saussurea,  Salisb. 
Libertia,  Dumort. 

Agapanthus,  Ilcrit. 
Mauhlia,  Thunb. 
Ahurnon,  Adans. 

Polianthes,  Linn. 
Blandfordia,  Sm. 
Veltheimia,  Gled. 
Tritoma,  Ker. 

Tritomanthe,  Hffsg. 
Tritomium,  Lk. 
Rudolpho-Romeria, Steud. 
Kniphqfia,  Mnch. 

Phormium,  Forst. 
Chlamidia,  Banks. 

Sanseviera,  Thunb. 
Acyntha,  Commel. 
Saimia,  Cav. 

III.  Aloine^,  Link. 
Aloe,  Tourne/. 

Apicra,  Haw. 
Catevala,  Medik. 
Haworthia,  Duval. 
Gasteria,  Duval. 
Ripidodendron,  Willd. 
Kumara,  Medik. 
Bowiea,  Haw. 
Pachydendron,  Haw. 
Agriodendron,  Haw. 

Lomatophyllum,  Willd. 
Phylloma,  Ker. 

Yucca,  Linn. 

IV.  SciLi.E.q5,  Bartl. 
Allieas,  Link. 

Allium,  Lin7i. 
Moly,  Monch. 
MUnchia,  Medik. 
Saturnia,  Maratti. 
Ophioscorodon,  Wallr. 
Codonoprasum,  Rchb. 

LILIACEiE. 

Gelhioidcs,  Column. 
Scha'noprasum,K\mth . 
Pot-rum,  Tournef. 
Cepa,  Tournef. 
StwodoprasumjMichel. Nectaroscordum,  Lindl. 

Caloscordum,  llcrb. Milla,  Cav. 
Hesperoscordum,  Lindl. 
Pseudoscordum,  Herbert. 

Nothoscordinn,  Kth. 
Ornithogalodeum, G.  Don. 

Calliprora,  Lindl. 
Camassia,  Lindl. 

Cyanotris,  Raf.  ms. Scilla,  Linn. 
Urginea,  Steinh. 

Stellaris,  Monch. 
Squilla,  Nees. Ornithogalum,  Lk. 

Chlorogalum,  Lindl. Albuca,  Linn. 
Myogalum,  Lk. Albucea,  Rchb. 

Honorius,  Gray. 
Nolina,  Rich. 

Nolinca,  Pei'S. Uropetalum,  Ker. Pollemannia,  Berg. 
Zuccagnia,  Thunb. 
Dipcadi,  Monch. 

Litanthes,  Harv. 
Muscari,  Tournef. 

Botryanthus,  Kth. Bellevalia,  Lap. 
Hyacinthus,  Linn. 
Eratobotrys,  Fenzl. 
Puschkinia,  Adams. 
Adamsia,  Willd. 
Strangweia,  Berto- loni. 

Bamardia,  Lindl. 
Ledebouria,  Roth. 
Bessera,  Schult 
Pharium,  Herbert. 

Leucocoryne,  Lindl. 
Brodisea,  Sm. 

Hookeria,  Salisb. 
Dichelostemma,  Kth. 

Triteleja,  Hook. 
Seubertia,  Kth. 

Tristagma,  Piipp. 
Agraphis,  Link. Lachenalia,  Jacq. 
Ccelanthus.  W. 
Peribsea,  Kth. 
Polyxena,  Kth. Drimia,  Jacq. 
Idothea,  Ktfi. 
Massonia,  Linn. 
Daubenya,  Lindl. 
Eucomis,  Merit. 

Basilcea,  Juss. 

V.  Conantherr^,  Don. 
Zephyra,  Bon. ('unmiingia,  Don. 
Conanthera,  i£?«2(;<  Pav. 
Pasithea,  Don. 

VI.  Antherice>^:,  Bartl. 
Sowerba;a,  Smith. 
Anemarrhena,  Bung. 
Eremurus,  Biebcrst. 
Henningia,  Kar. 
Ammolirion,  Kar. 
Asphodelus,  Linn. 

Asphodeloides,  Monch. Bidwillia,  Herb. 
Asphodeline,  Rchb. Chrysobactron,  Hook./. 
Cyanella,  Linn. Anthericum,  Linn. 
Phalangium,  Juss. 
Czackia,  Andr. 
Allobrogia,  Tratt. Liliastrum,  Lk. 
Bulbine,  Linn. 
Anthericum,  Juss. 

Bulbinella,  Kth. 
Trachyandra,  Kth. 
Arthropodium,  R.  Br. 
Dichopogon,  Kth. 
Chlorophytum,  Ker. 

Hartwegia,  Nees. 
Trichopetalum,  Lindl. 

Bottioncea,  Colla. 
Stypandra,  R.  Br. Simethis,  Kth. 
Thysanotus,  R.  Br. 

Chlamysporum,  Salisb, 
Caesia,  R.  Br. 
Chloopsis,  Blume. 
Tricoryne,  R.  Br. Eclieandia,  Orteg. 
Tulbaghia,  Linn. 
Herreria,  R.  et  Pav. 
Eriospermum,  Jacq. 

VII.  Aphyllanthe^, Endl. 
Alania,  Endl. 
La.xmannia,  R.  Br. 
Borya,  Labill. Daviesia,  Lam. 
Baumgartenia ,  Spr. 

Aphyllanthes,  Tournef. Johnsonia,  H.  Br. 
Xanthorrhsea,  Sm. 

VIII.  WACHENDORFEiE, 
Herbert. 

Hagenbachia,  Nees. 
Xiphidium,  Aubl. 
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Wachendorfia,  Burm. 
Pedi Ionia,  I'resl. Schiekia,  Meisn. 

Lophiola,  Ker. 

IX.  ASPARAGE.E,  Lindl. 
Dianella,  Lam. 

Diana,  CoHnmers. 
Excremis,  Willd. 

?  Duchelvia,  KostH. 
Rhuacoi)hila,  Blume. 
Eustrephus,  R.  Br. 
Geitonoplesium,  A.  Cun- ningh. 

Luzuriaga,  R.  Br. 
Asparagus,  Linn. Oncus,  Lour. 
Myrsiphyllum,  Willd. Cordyline,  Commers. Charlwoodia,  Sweet. 
Dracaena,  Vandell. 

StOrkia,  Crantz, 
(Edera,  Crantz. 
Tcetsia,  Medik. 

Drymophila,  R.  Br. 
Polygonatum,  Tournef. Axillaria,  J?afin. Convallaria,  Desf. 
Brachypetalum,  Nutt. Smilacina,  Desf. 
Majanthemum ,  M  (inch . 
Unifolium,  Hall. Evallaria,  Neck, 
Bifolium,  Fl.  wett. 
Clintonia,  Rafin. 
Sigillaria,  Rafin. Tovaria,  Neck. 

Luzuriaga,  Ruiz  et  Pav. Callixene,  Commers. 
Enargea,  Sol. Ruscus,  Tournef. 
Da^iaida,  Link. 
Danae,  Medik. 

X.  ASPIDISTRE^,  Endl. 
Rhodea,  Roth. 
Tupistra,  Ker. 
Aspidistra,  Ker. 

Macrogyne,hk.  et  Otto. 

XI.  Ophiopogonk.'e, Endl. 
Ophiopogon,  Ait. Flilggea,  Rich. Slateria,  Desv. 
Polygonastrum ,  Monch . LJriope,  Lour. 
Sariseviella,  Rchb. 

Bulbospermum,  Blume. Peliosanthes,  Andr. 
Teta,  Roxb. 

Numbers.  Gkn.  133.  Sp.  1200. 

Dictyogem. 
Position. — Orontiaceae. — Liliace^e. — Melanthaceae. 

JimcacecB. 

ADDITIONAL  GENERA. 

near  Sanseviera. Eeineckia,  Kth. 
Sanseviella,  Rchb. 

Drimiopsis,  Lindl.  near  Drimia. 
Chrysobactron,  Hook.fll.  near  Antherictim. 
Clara,  Kth.  near  Hei-reria. 
Amocrinum,  Endl.  near  Xantliorrhoea. 
Rhuacophila,  Bl.  =  Dianella. 
Asparagopsis,  Kth.  near  Asparagn.s. 

Calodr aeon, Planch,  near  Dractena. 
Cohnia,  Kth.  near  Dracaena. 
Asterantbemnm,  ") Jocaste,  v  Kth.  near  Smilacii Medora,  ) 
Semele,  Kth.  near  Ruscns. 
Macrostigma,  Kth.  )  ,     . ^ 

Plectogjme,  Link,    f  Aspidi.stra. R 



206 PONTEDERACE.E. 
[Endogens. 

Order  LXIII.  PONTEDERACE^.— Pontederads. 

Pontedereas,  Kunth  in  Humb.  et  Bonpl.  N.  G.  1.  211.  (1815) ;  AgardhAph.  169.  (1823).— Pontederaceae, Ach.  Rich.  Nouv.  EUm.  ed.  4.  427.  (1828) ;  Endl.  Gen.  liv,  Meisn.  Gen.  p.  398.  Kunth  Enum.  4.  119. 

Diagnosis. — Lilial  Endogens  with  a  naked  perianth,  circinate  when  withe^'ing,  anthers 
turned  inwards,  and  mealy  albumen. 

Aquatic  or  marsh-plants.  Leaves  sheathing  at  the  base,  with  parallel  veins,  in  the 
larger  species  arrow-headed,  cordate  or  dilated.  Flowers 
either  solitary  or  in  spikes  or  umbels,  spathaceous,  fre- 

quently blue,  sometimes  yellow.  Perianth  tubular,  coloured, 
6-parted,  more  or  less  irregular,  with  a  circinate  aestivation. 
Stamens  arising  from  the  calyx,  6,  or  3  opposite  the  petals; 
anthers  turned  inwards,  opening  lengthwise.  Ovary  free, 
more  or  less  completely  3-celled,  many-seeded ;  style  1 ;  stig- 

ma simple;  ovules  anatropal.  Capsule  3-celled,  occasionally 
acquiring  an  adhesion  to  the  perianth,  3-valved,  with  loculi- 
cidal  dehiscence.  Seeds  indefinite,  attached  to  a  central 
axis,  ascending  ;  hilum  small ;  embryo  with  its  radicle  rather 
enlarged,  orthotropal,  in  the  axis  of  somewhat  mealy  albu- men. 

The  aquatic  plants  comprehended  under  this  name  are 
essentially  distinguished  by  the  divisions  of  their  flowers 
being  rolled  inwards  after  flowering,  to  which  may  be  added 
mealy  albumen,  and  an  indefinite  number  of  seeds.  For 
this  reason  a  plant  called  Reussia,  which  seems  to  want  the 
first  and  last  characters,  appears  to  have  no  business  among 
them.  They  were  referred  to  Spiderworts  by  Salisbury, 
and  are  considei*ed  nearly  related  to  that  Order  by  Achille 
Richard,  who,  however,  separates  them,  suggesting  their 
being  referable  to  Lilyworts.  There  can  be  no  doubt  of  their 
close  relation  to  the  latter  Order,  from  which  they  are 
prmcipally  known  by  their  irregular  flowers,  mealy  albumen, 
and  perianth  rolHng  inwards  after  expansion.  Leptanthus, 
however,  if  it  is  really  one  of  the  Order,  has  all  the  habit  of 
a  Potamogeton,  and  establishes  a  connection  with  the  Arrow- 
grasses.  Hooker,  who  has  given  an  excellent  figure  of 
Eichhornia  speciosa  {B.M.  t.  2932),  states  that  each  fibre  of 
the  roots  has  a  calyptrate  covering  at  the  extremity,  similar 
to  that  found  on  the  roots  of  the  Duck-weed. 

Water-plants  found  exclusively  in  Nortli   and  South 
America,  the  East  Indies,  and  tropical  Africa. 

Very  little  is  known  of  their  uses,  Monochoria  vaginalis 
is  employed  in  Indian  pharmacy  in  hver-complaints  and disorders  of  the  stomach.  Rubbed  down  in  butter  and 
drank,  it  is  thought  to  remove  redness  of  the  eyes  ;  pow- 

dered and  mixed  with  sugar  it  is  administered  in  asthma  ;  Fig.  CXXXIX. 
and  when  chewed,  is  said  to  relieve  toothache  ;  brayed  with 
milk  it  is  given  in  fever  ;  and,  finally,  when  yoimg,  is  eaten  as  a  pot  herb . — Endlicher. 

GENERA. 
Heteranthera.  Ruiz  et  Pav.         |  Leptanthus,  L.  C.  Rich.  I  Pontederia,  Linn. 

Buchozia,  Plor.  Flum.  Schollera,  Willd.  Unisema,  Rajin. 
Ilelerandra,  Palis.  |  Eichhornia,  Kth.  \  Monochoria,  Presl. 

Numbers.  Gen.  6.  Sp.  30. 

JuncaginacecB. 
Position.  PontederacE/E. — Liliacese. 

MayacecB  ? 
Fig.  CXXXIX.— Eichhornia  speciosa  ;  1.  pistil ;  2.  transverse  section  of  the  ovary. — Hooker. 
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Alliance  XVII.    ALISMALES.— Tre  Alismal  Alliance. 

Diagnosis. — ffypogynous,  (bisexual),  tri-hexapetaloideous  Endogens,  with  separate 
carpels  and  no  albumen. 

These  stand  in  the  same  relation  to  hermaphrodite  hypogynous  Endogens  as  Orchi- 
dals  and  Hydrals  to  the  Alliances  with  which  they  are  respectively  associated.  The  want 
of  albumen  is  their  great  feature.  They  are  however  known,  in  addition,  by  their  car- 

pels not  having  any  tendency  to  combine  ;  so  that  they  are  to  Endogens  almost  what 
the  Crowfoots  are  to  Exogens.  And  it  is  to  be  observed  that  if  it  were  not  for  their 
monocotyledonous  embryo  there  would  be  no  distinguishing  such  plants  as  Alisma  from 
certain  Ranuncuh,  represented  by  Ranunculus  parnassifolius.  A  very  few  are  $  $  ; 
such  however  occur  only  among  the  Alismads,  and  are  not  liable  to  be  mistaken  for  any 
other  plants  than  Hydrals,  with  none  of  the  Orders  in  which  can  they  be  properly  asso- 

ciated. Arrow-grasses  offer  the  lowest  organization  in  the  Order,  and  may  be  regarded as  an  Alismal  form  of  Naiads. 
This  Alliance  seems  to  close  the  class  of  Endogens,  and  to  stand  on  the  limits  of 

Exogens,  in  consequence  of  the  intimate  and  unquestionable  relation  between  AUsmads 
and  Crowfoots. 

Natural  Orders  of  Alismals 

Flowers  3-petaloideous.    Placentce  many-seeded,  netted  a% 
parietal  

Flowers  %-petaloideous.     Placentce  few-seeded,  simple,   and  \ 
axile,  or  basal.    Embryo  solid  / 

Flowers  scaly.    Placentce  few-seeded,  simple  and  axile,  or  basal,  \ 
slit  on  one  side,  with  a  very  large  plvmula  J 

64.  BuTOMACEja. 

65.  AlismacevE. 

66.  JuNCAGINACEiE. 



208 BUTOMACE^. 
[Endogens. 

Order  LXIV.    BUTOMACEiE.— Butomads. 
Butomeae,  Richard  in  Mem.  Mus.  1 .  364.  (181 5) ;  Endl.  Gen.  1.  Meisner,  Gen.  p.  365.  Kunth.  Enum.  iii.  162- 
Diagnosis. — Mismcd ivith  d-petaloideous  flowers,  and  many -seeded  netted  and 

parietal  placentce. 
Aquatic  plants*.    Leaves  very  cellular,  with  parallel  veins,  often  yielding  a  milky 

juice.  Flowers  in  umbels  or 
solitary,  conspicuous,  purple,  or 
yellow,  or  white.  Sepals  3, 
usually  herbaceous.  Petals  3, 
petaloid.  Stamens  definite  or 
indefinite,  hypogynous,  some  of 
them  occasionally  abortive. 
Ovaries  free,  3,  6,  or  more,  either 
distinct  or  united  into  a  single 
mass  ;  stigmas  the  same  num- ber as  the  ovaries,  simple  ; 
ovules  00,  anatropal  or  campy- 
lotropal,  attached  to  a  parietal 
network.  Achenia  or  folhcles 
many-seeded,  either  distinct  and 
rostrate,  or  united  in  a  single 
mass.  Seeds  minute,  very  nu- 

merous, attached  to  the  whole 
of  the  inner  surface  of  the  fruit ; 
albumen  none  ;  embryo  with  the 
same  direction  as  the  seed. 

These  water  plants  are  rea- 
dily known  by  their  placenta 

extending  over  the  whole  linmg 
of  the  fruit,  which  is  formed 
either  of  separate  or  concrete 
carpels.  In  this  respect  there 
is  an  evident  analogy  with 
Water  lilies,  which  Limnocharis 
resembles  in  the  structure  of  its 
fruit.  De  Candolle  says  that  no 
Endogens  are  lactescent ;  but 

5  some  of  these  yield  milk  in 
abundance.  Limnocharis  offers 
a  singular  example  of  a  large 
conspicuous  open  hole  in  the 
apex  of  its  leaf,  apparently  des- 

tined by  nature  as  an  outlet  for 
superfluous  moisture,  which  is 
constantly  draming  from  it. 

The  species  are  natives  of  the 
marshes  of  Eui'ope  and  Siberia, 
the  North  Western  provinces  of 
India,  and  equinoctial  America. 

Butomus  umbellatus  is  acrid 
and  bitter  ;  its  rhizome  and 
seeds  have  been  regarded  emol- 

lient, refrigerant  and  solvent, 
and  were  once  officinal  under 

The  roasted  rhizome  is  eaten  in  the the  name  of  Radix 
North  of  Asia. 

Butomopsis,  Kth. 
Tenagocharis,  Ilochst. 

Fig.  CXL. 
Semina  Junci  floridi. 

GENERA 
Butomus,  Tourn. 
Hydrocleis,  Rich. 
Numbers.  Gen, 

Limnocharis,  H.  et  B. 

Position. 

4.  Sp.  7. 

NympJiceacece. Butomace^. — Alismaceae. 

Fig.  CXL  — 1.  Hydrocleis  Commersoni ;  2.  one  of  the  carpels  ;  3 placentae  ;  4.  seed  of  Limnocharis  Plumieri ;  5.  a  section  of  the  same. the  same  opened  to  show  the 
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Order  LXV.    ALISMACE^E.— Alismads, 

AlismaceJE,  R.  Brown  Prodr.  342.  in  part  (1810)  ;  Rich  in  M^m.  Mm.  1.  365.  (1815) ;  Juss.  Diet.  Sc. 
Nat.  1. 217.  (1822)  ;  Endl.  Gen.  xlix. ;  Meisncr,  Gen.  p.  364,  Kunth  Enum.  3. 147.— Alismoidese,  DC. 
Fl.  Fr.  3.  188.  (1805). 

Diagnosis. — Alismal  Endogens  with  d-petaloideous  flowers,  few -seeded  simple  andaxile  or 
basal  placentce,  and  a  solid  embryo. 

Floating  or  swamp  plants,  very  rarely  annual,  usually  having  a  creeping  fleshy  peren- 
nial rhizome.  Flowers  in  umbels,  racemes  or  panicles,  0 ,  very  rarely  truly  ̂   $ . 

Leaves  either  narrow  and  strap-shaped,  or  expanded 
mto  a  broad  blade,  always  however  with  the  veins 
parallel.  Sepals  3,  herbaceous.  Petals  3,  petaloid. 
Stamens  definite  or  indefinite  ;  anthers  turned 
inwards.  Ovaries  superior,  several,  1-celled  ;  ovules 
erect  or  ascendmg,  solitary,  or  2  attached  to  the 
suture  at  a  distance  from  each  other,  anatropal  or 
campylotropal.  Styles  and  stigmas  the  same  number 
as  the  ovaries.  Fruit  dry,  1-  or  2-seeded.  Seeds 
without  albumen,  hooked  ;  embryo  shaped 
like  a  horse-shoe,  undivided,  with  the  same 
direction  as  the  seed. 

This  Order  is  to  Endogens  what  Crow- 
foots are  to  Polypetalous  Exogens,  and  is 

in  Uke  manner  recognised  by  its  disunited 
cari)els  and  hypogynous  stamens.  Such 
plants  as  Ranunculus  parnassifolius  are 
hardly  distinguishable  from  Alismads  by 
external  characters.  Arrow-grasses  are 
known  by  their  imperfect  floral  envelopes, 
and  straight  embryo  having  a  lateral  slit  for  the  emission  of  the  plumule.  The 
plants  belonging  to  Alismads,  Hydrochai-ads,  Naiads,  Arrow-grasses,  and  Buto- 
mads,  have  all  a  disproportionately  large  radicle,  whence  their  embryos  were  called 
by  the  late  L,  C.  Richard,  macropodal.  The  truly  diclinous  flowers  of  Sagittaria 
constitute  a  great  and  unusual  exception  to  the  otherwise  hermaphrodite  structure  of 
this  Order. 

Chiefly  natives  of  the  northern  parts  of  the  world.  Several  Sagittarias  and  Damas- 
oniums  inhabit  the  tropics,  the  former  those  of  both  hemispheres. 

Many  have  a  fleshy  rhizome,  which  is  eatable  ;  such  are  Alisma  and  Sagittaria  :  a 
species  of  the  latter,  S.  sinensis,  is  cultivated  for  food  in  China  ;  its  herbage  is  acrid. 
Alisma  Plantago  and  Sagittaria  sagittifolia  are  among  the  plants  foolishly  recommended 
iu  hydrophobia  ;  the  I'hizome  of  the  former,  deprived  of  acridity  by  dicing,  is  eaten  by 
the  Kahimcks.  Various  Brazilian  Sagittarias  are  very  astringent ;  and  their  expressed 
juice  is  even  employed  in  the  preparation  of  ink. — Martius,  mat.  m.  br.  47. 

Fig.  CXLl. 

GENERA. 
Alisma,  Juss. 

Echinodorus,  Rich. 
Sagittaria,  Linn. 

§  Lophiocarpus,  Kth. Damasonium,  Juss. 
Actinocarpus,  R.  Br. 

Numbers.  Gen.  3.    Sp.  50. 

Position. 
Commelynacece. 
— A  Li  SM  ACE^. — Butomacese. 
Ranunculacece. 

_  Fig.  CXLI.-l.  Flower  of  Alisma  ranunculoides  seen  in  front ;  2.  the  same  from  the  rear  ;  3.  a  sec- tion of  the  ovary ;  4,  a  section  of  a  seed. 



210  JUNCAGINACE^.  [Endogens. 

Order  LXVI.    JUNCAGINACEiE.— Arrow-grasses. 

Juncagineae,  Rich.  Anal.  Fr.  (1808) ;  Mem.  Mus.  1,  364.  (1815) ;  Endl.  Gen.  p.  127  ;  Meisner,  p.  364; 
Kunth  Enum.  3.  141.— Potamogetoneze,  Rchb.  Fl.  Excurs.  1.  6.  (18.30). 

Diagnosis. — Alisraal  Endogens  with  scaly  flowers,  few-seeded  simple  axile  or  basal 
placentcB,  and  an  embryo  slit  on  one  side,  with  a  very  large  plumule. 

Herbaceous  aquatic  or  marsh  plants,  whose  leaves  have  in  all  cases  parallel  veins, 
whether  they  are  narrow  and  grassy,  or  broad  and  quite  different  from  the  leaf-stalk. 

3 

Fig.  CXLIII. 

Flowers  ̂  ,  of  no  conspicuous  appearance,  white  or  green,  in  spikes  or 
Sepals  and  petals  small  and  much  alike.  Stamens  6  ;  anthers 

usually  turned  outwards  and  opening  longitudinally.  Carpels  3,  4,  or  6, 
free,  united  or  distinct ;  ovules  1  or  2,  approximated  at  their  base,  erect 
or  pendulous.  Fruit  di-y,  1-  or  2-seeded.  Albumen  wanting  ;  embryo 
having  the  same  direction  as  the  seed,  with  a  lateral  cleft  for  the  emis- 

sion of  the  plumule. 
With  the  exception  of  their  flowers  being  0 ,  there  is  little  to  separate 

these  plants  from  the  Naiads,  in  whose  Order  some  of  them  have  been 
included  by  all  botanists  before  this  time  ;  for  the  old  distinction  of 
pendulous  ovules  in  the  Naiads,  and  erect  ones  in  Arrow-grasses,  fails 
in  consequence  of  Caulinia,  and  Naias  itself,  having  them  erect.  The 
plumule  lying  within  a  cleft  on  one  side  of  the  embryo  indicates  a  decided 
tendency  on  the  part  of  these  plants  to  Arads,  and  the  incomplete  con- 

dition of  their  floral  envelopes  confirms  the  relationship.  The  genus 
Scheuchzeria  is  a  transition  from  Arrow-grasses  to  Rushes. 

Marshy  places  in  most  parts  of  the  world  may  be  expected  to  indicate 
traces  of  this  Order,  which  is  found  in  Europe,  Asia,  and  North  America, 
the  Cape  of  Good  Hope,  and  equinoctial  America.  Potamogetons  occur 
in  ditches  and  swamps  as  far  north  as  Iceland. 

Triglochin  has  a  salt  taste.  The  root  of  Potamogeton  natans  is  said 
to  be  eaten  in  Siberia  ;  the  foliage  of  others  is  regarded  as  styptic. 

Triglochin,  Linn. 
Juncago,  Tonrnef. Tristemon,  Raf. 

GENERA. 
Scheuchzeria,  Linn.        I    Peltopsis,  Raf. 
Ruppia,  jL.  Aponogeton,  2y. 
Potamogeton,  L.  I    Spathium,  Lour. 

ICycnogeton,  Endl. Ouvirandra,  Thoiiarst 
1    Ilydropeton,  Pers. 
Limuogeton,  Edgw. 

Numbers.  Gen.  7.    Sp.  44. 

Position. 
Naiadaceae. 

-  J  u  NC  A  Gi  N  A  CE^. — A  lismacesB. 
JuncacecB. 

Fig.  CXLII.— 1.  Leaf  of  Ouvirandra  fenestralis  ;  2.  a  flower  cut  open  ;  3.  section  of  a  ripe  carpel 
of  O.  Bernieriana  ;  4,  5.  embryo  in  diiferent  positions :  the  thicker  part  is  the  cotjiedon,  the  smaller  the 
plumule. Fig.  CXLIII —Triglochin  palustre.  1.  A  flower;  3.  a  ripe  fruit;  4.  one  ripe  carpel  opened,  and exhibiting  a  seed  ;  5.  embryo. 
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CLASS  v.— DICTYOGENS. 

Retosje,  Ed.  pr.  p.  358.  (1836).— Dictyogens,  BoL  Reg.  1839.  Misc.  p.  76. 

There  is  among  the  plants  referred  by  Jussieii  to  his  Monocotyledons,  and 
consequently  by  later  Botanists  to  Endogens,  a  small  number  of  species 
whose  foliage  and  habit  of  growth  are  so  very  peculiar,  that  the 
reference  of  them  to  Endogens  is  wholly  dependent  upon  their  conformity 
in  the  structure  of  the  embryo.  They  have  a  broad  net-veined  foliage, 
which  usually  disarticulates  with  the  stem,  and  in  some  cases  the  small 
green  flowers  are  very  nearly  the  same  as  those  of  such  plants  as  Menisper- 
mum,  among  Exogens.  For  these  reasons  1  have  endeavoured  to  show  that 
they  ought  to  be  regarded  as  a  transition  class  partaking  somewhat  of  the 
nature  of  Endogens  and  also  of  that  of  Exogens.  And  if  we  regard 
merely  the  foliage,  the  distinction  seems  admissible,  for  no  Endogens  possess 
such  a  character  except  a  few  Arads,  otherwise  widely  different.  The 
nearest  approach  to  this  structure,  with  which  I  am  acquainted,  occurs  in 
Lilium  giganteum,  but  the  leaves  of  that  plant  have  a  flat  foliaceous  petiole 
and  do  not  disarticulate.  The  broad-leaved  Amaryllids  like  Grifiinia, 
Eurycles,  &c.,  are  totally  different ;  their  leaves  not  only  having  no  articu- 

lation with  the  stem,  but  having  no  reticulations  between  the  ribs,  further 
than  what  arises  from  the  anastomosing  of  the  fine  parallel  secondaiy 
veins  which  connect  them. 

It  is  not,  however,  in  the  leaves  alone  that  a  distinction  is  found  between 
Endogens  and  Dictyogens.  If  the  annual  branches  of  a  Smilax  are  exa- 

mined, there  is  nothing  indeed  in  their  internal  structure  at  variance  with  that 
of  a  stem  of  Asparagus  ;  they  are  exactly  Endogenous  ;  but  in  the  rhizome 
of  the  whole  genus  (take  the  Sarsaparilla  of  the  shops  for  instance)  the 
wood  is  disposed  in  a  compact  circle,  below  a  cortical  integument,  and 
surrounding  a  true  pith  ;  in  that  of  Smilax  aspera  the  woody  matter  is 
disposed  in  the  form  of  a  cylinder,  inclosing  a  centre  of  soft  cellular  matter  ; 
and  the  vessels  of  the  cylinder  have  an  evident  tendency  to  arrange  themselves 
in  hues  forming  rays  from  the  centre.  In  Dioscorea  alata  the  stem  itself  is 
formed  of  eight  fibrovascular  wedges  placed  in  pairs,  with  their  backs  touch- 

ing the  bark,  surrounding  a  central  pith  and  having  wide  medullary  plates 
between  them  ;  in  fact,  when  the  stems  of  this  plant  are  in  a  state  of  decay, 
the  eight  fibrovascular  wedges  may  be  pulled  asundep,  like  those  of  a  Birth- 
wort  or  a  Menisperm.  In  the  curious  Testudinaria  elephantipes  the 
structure  of  the  stem  is  of  nearly  the  same  kind  ;  several  bundles  of 
fibrovascular  tissue  form  a  circle  surrounding  a  pith,  and  pierced  with  broad 
medullary  processes.  Lapageria  and  Philesia  have  each  a  zone  of  wood 
below  their  bark,  and  a  central  pith  in  which  the  common  fibrovascular 
bundles  of  Endogens  are  disposed  ;  a  tendency  to  which  is  also  observable 
in  Smilax.  It  therefore  seems  that  the  peculiarities  in  the  foliage  of  these 
plants  are  accompanied  by  others  equally  remarkable  in  the  structure  of 
the  stem  ;  indeed  I  do  not  see  why  the  stem  of  a  common  Yam  has  not  as 
good  a  title  to  be  regarded  Exogenous  as  Endogenous.  Schleiden 
indeed  has  remarked  that  he  believes  it  to  be  the  regular  structure  of 
the  roots  of  Endogens  to  have  a  simple  circle  of  fibrovascular  closed 
bundles  ;  and  this  seems  to  be  sometimes  the  case.    But  I  do  not  find  it 
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in  Strelitzia,  or  even  in  the  arborescent  Aloes,  and  when  it  does  become 
evident  it  is  unaccompanied  by  any  peculiarity  of  the  foliage.  But,  in  the 
perennial  stem  of  Dictyogens  the  bundles  are  what  this  Anatomist  calls 
unlimited,  that  is  to  say,  they  go  on  growing  for  years  together  as  in 
Exogens. 

The  principal  difficulty  about  admitting  the  class  of  Dictyogens  seems  to 
me  to  consist  in  the  small  number  of  genera  and  species  which  it  compre- 

hends, and  in  the  absence  of  any  evidence  as  to  the  stem  of  the  order  called 
Parids  having  the  anatomical  structure  here  assigned  to  it.  These  objec- 

tions are  undoubtedly  deserving  of  serious  consideration  ;  but  on  the  other 
hand  it  must  be  borne  in  mind  that  the  plants  collected  under  Dictyogens 
agree  well  with  each  other,  and  ill  with  any  alliances  of  Endogens. 

The  Natural  Orders  of  Dictyogens  are  poor  in  species,  and  can  hardly 
be  considered  as  established  on  recognised  characters.  The  following  are 
the  distinctions,  as  far  as  they  can  be  at  present  pointed  out. 

Natural  Orders  of  Dictyogens. 

Flowers  6  ?.    Perianth  adherent.  Carpels  consolidated,  several-'}  no  -r^ 
seeded   .    .  |68.  Dioscoreace^. 

Flowers  Carpels  several,  quite  consolidated.  Placentce  axile.\  ̂  
Flowers  hexapetaloideous  j^^'  ̂ milace^. 

Flowers  6 .   Carpels  several,  quite  consolidated.    Placentce  park- 1  -n 

tal.    Flowers  U-petaloideous   .  | '  0- Philesiace^. 
Flowers  6 .    Carpels  several,  half  consolidated.    Placentce  axile.  "1  - ,  m 

Flowers  Z-petaloideous     .  \^^-  Trilliace^. 
Flowers  0 .    Carpels  solitary,  simple,  many-seeded,  with  long- 1  -p 

stalked  anatropal  seeds  and  a  basal  placenta  /  '  *  -K-oxburghiace^ 

In  the  Flora  Antarctica,  vol.  II.,  p.  355,  the  foregoing  views  ai'e  ably  combatted  by 
Dr.  Hooker,  who  is  unwilling  to  admit  the  propriety  of  recognising  this  class.  He 
considers  that  Callixene  and  Drymophila,  here  placed  among  Liliads,  undoubtedly 
connect  those  Endogens  with  Sarsaparillas  through  Lapageria  and  Philesia.  I  do  not, 
however,  feel  disposed  to  abandon  the  opinions  here  expressed  ;  although  it  is  very 
possible  that  some  genera  now  stationed  among  Endogens  may  require  removal  hither, 
and  others  placed  here  to  be  excluded.  If  there  is  always  a  woody  zone  in  the  stem 
of  Callixene,  as  Dr.  Hooker  found,  then  it  may  be  more  proper  to  consider  whether 
that  genus  is  not  a  Smilaceous  Dictyogen,  than  to  reject  the  class  of  Dictyogens  itself. 
Dr.  Hooker  found  the  stem  of  Philesia  essentially  such  as  is  here  described,  (his 
description  and  mine  differ  more  in  appearance  than  in  reality,)  and  that  of  Lapageria 
rosea  composed  almost  wholly  of  woody  matter  concentrated  externally  into  a  well- 
defined  zone.  For  my  own  part  I  am  so  little  inclined  to  abandon  the  opinions  here 
expressed,  that  it  seems  more  probable  that  the  class  ought  actually  to  be  strengthened 
by  the  admission  of  Aristolochiads. 
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Order  LXVIIJ.    DIOSCOREACE^.— Yams. 

Dioscoreae,  R.  Brown  Prodr.  294.  (1810);  Agardh  Aphor.  169.  (1823)  ;  Ach.  Rich.  Nouv.  Eltm.  434. 
(1828j  ;  Endl.  Gen.  Ivii.— Dioscoreaceae,  Ed.  Pr.  cclvii.  ;  Mcisner,  p.  404. 

Diagnosis. — Dictyogens  with  unisexual  jlowers,  an  adherent  perianth,  and  consolidated several-seeded  carpels. 
Twining  shrubs,  with  large  tubers  either  above  or  below  ground.  Leaves  alternate, 

occasionally  opposite,  with  reticulated  veins.  Flowers  small,  spiked,  with  from  1  to  3 
bracts  each,  $  ̂   .    Calyx  and  corolla  confounded,  herbaceous,  adherent.     $  Stamens 

6,  inserted  into  the  base  of  the  sepals  and  petals  ; 
anthers  turned  inwards,  bursting  longitudinally. 
?  Ovary  adherent,  3-celled,with  1-  or  2-seeded  cells  ; 
style  deeply  trifid  ;  stigmas  undivided  ;  ovules  sus- 

pended, anatropal.  Fruit  leafy,  compressed,  with 
two  of  its  cells  sometimes  abortive  ;  occasionally 
succulent.  Seeds  two  in  each  cell,  or  by  abortion 
soHtary,  compressed,  winged  or  wingless,  or  in  the 
succulent  species  roundish  ;  embryo  small,  near 
the  hilum,  lying  in  a  large  cavity  of  cartilaginous albumen. 

According  to  Brown  this  Order  is  separable  from 
Sarsaparillas  by  the  threefold  character  of  inferior 
ovary,  capsular  fruit,  and  albumen  having  a  large 
cavity.  Tamus  is,  however,  between  the  two  Orders, 
agreeing  with  Sarsaparillas  in  its  baccate,  with 
Yams  in  its  inferior  fruit. — Prodr.  294.  Endlicher 
says  it  has  no  obscure  resemblance  to  Birthworts, 
and  it  is  probably  in  this  place  that  that  singular 
Order  finds  one  of  its  nearest  relationships  ;  in 
fact,  the  woody  tissue  of  the  common  Yam  arranges 
itself  in  the  stem  very  much  in  the  same  manner  as 
the  wedges  of  Aristolochia. 

Although  the  genera  are  few  in  number  the  spe- 
cies are  numerous,  and  are  found  exclusively  in  tro- 
pical countries  of  either  hemisphere,  if  Tamus  be 

excluded,  which  is  a  native  of  Europe  and  the  tem- 
perate parts  of  Asia. 

An  acrid  principle  exists  in  the  plants  of  this  Or- 
der, and  when  concentrated  renders  them  danger- 

ous. Tamus  communis,  for  example,  has  a  large 
fleshy  root,  so  acrid  as  to  have  been  formerly  em- 

ployed for  stimulating  plaisters,  while  the  tubers  of 
Dioscorea  triphylla  and  dsemona  have  dreadfully 
nauseous  qualities  even  after  being  carefully  cooked. 
Nevertheless,  this  principle  is  more  generally  so 
much  diffused  as  to  be  of  no  importance  :  hence  the 
principal  part  of  the  species  belonging  to  the  genus 

Fig  CXLV.  Dioscorea  produce  what  are  called  Yams,  large, 
fleshy,  farinaceous  tubers,  which  form  as  important 

an  article  of  food  in  tropical  countries  as  the  Potato  in  Europe.  The  young  suckers  of 
Tamus  communis  (the  a/uLireXos  ̂ eXaiva  of  Dioscorides,  and  o^pva  of  the  modern  Greeks,) 
and  also  of  T.  cretica,  are  eaten  in  Greece  like  Asparagus,  as  we  learn  from  Sibthorp  ; 
but  EndUcher  says,  that  unless  they  are  well  boiled  (diligentius  coquantur)  they  are 
powerfully  purgative,  and  even  emetic. 

Fig.  CXLV. — Dioscorea  adenocarpa  ;  1.  a  section  of  its  male  flower  ;  2.  a  seed  vessel  open;  3.  a  seed. 
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The  embryo  of  some  genera  (Dioscorea,  and  Rajania)  consists  of  a  small  oblong 
plumule  lying  at  the  base  of  a  thin  veiny  flattened  cotyledon,  and  bears  much  resem- 

blance to  some  Dicotyledonous  embryo  with  one  cotyledon  cut  off.  A  similar  con- 
dition of  the  parts  occurs  in  all  except  Tamus  ;  whence  an  additional  argument  may 

be  drawn  for  considering  this  order  at  least  us  being  intermediate  between  Exogens 
and  Endogens. 

GENERA. 

Tamus,  L. 
Tamnus,  Juss- 

Testudinaria,  Salisb. 
Helmia,  Kth. 
Rajania,  L. 

Janraja,  Plum. Dioscorea,  L. 
Vbium.  Rumph. 

§  Centrostemon,  Gri!^. 
§  Dematostemon,  Gris. 

§  Amphistemon,  Gris. 
§  Epistemon,  Gris. 
§  Lychnostemon,  Gris. 
§  AUactostemon,  Gi-is. Illomene,  Mart. 

§  Hemidematostemon, 
Gris. Oucus,  Lour. 

Podiauthus,  Schnitzl. 

Numbers.  Gen.  7.  Sp.  150. 
Position. DioscOREACE^. — Smilaceas. 

A 1  -is  tolo  ckiacece. 



DiCTVOGENS.J SMlLACEyE. 
215 

DlAGNOSIS.- 

Oruer  LXIX.    SMILACEiE.— Saksaparillas. 
Smilaceae,  Ed.  prior,  cclvi.  (1836). 

■Dictyogens  with  bisexual  or  polygamous  hexapetaloideous  flowers,  several 
consolidated  carpels,  and  axile  plarevtce. 

Fig.  CXLVII. 

Fig.  CXLVI. 
Herbaceous  plants  or  under-shrubs,  with  a  ten- 

dency to  climb,  and  sometimes  having  fleshy  tubers. 
Stems  scarcely  woody.  Leaves  reticulated.  Flowers 
0  or  ̂   0  ̂ .  Calyx  and  corolla  both  alike,  free, 
6-parted.  Stamens  6,  inserted  into  the  perianth 
near  the  base  ;  seldom  hypogynous.  Ovary  3-celled, 
the  cells  1-  or  many-seeded  ;  style  usually  trifid  ; 
stigmas  3  ;  ovules  orthotropal.  Fruit  a  roundish 
berry.  Albumen  between  fleshy  and  cartilaginous  ; 
embryo  very  small,  usually  distant  from  the  hilum. 

From  what  has  been  already  said  in  a  previous 
page,  it  is  obvious  that  the  Order  of  Sarsaparillas,  as 

I  vmderstand  it,  is  very  different  from  that  of  other  botanists.  Its  nearest  affinities  are 
with  LiUes  on  the  one  hand,  from  which  its  reticulated  leaves  and  quasi-exogenous 
rhizomes  distinguish  it,  and  on  the  other  with  Farids,  whose  tripetaloideous  flowers afford  a  clear  mark  of  distinction. 

The  species  are  found  in  small  quantities  in  most  parts  of  the  world,  especially  in  the 
temperate  and  tropical  parts  of  Asia  and  America. 

The  diuretic  demulcent  powers  of  Sarsaparilla  are  well  known.  This  drug  is  the 
produce  of  many  species  of  SmUax  ;  as  S.  Purhampuy,  a  Pemvian  species  highly 
extolled  by  Ruiz  ;  Smilax  medica,  which  furnishes  the  Sarsaparilla  of  Vera  Cruz  ; 
S.  siphilitica,  which,  according  to  Dr.  Pereira,  yields  the  Lisbon  or  Brazilian  sort ;  and 
S.  officinalis,  which  the  same  acute  pharmacologist  suspects  to  be  the  Jamaica  Sarsapa- 

rilla, the  best  in  the  English  market.  Dr.  Hancock  maintains  that  the  only  Sarsaparilla 
to  be  reUed  upon  for  medical  use,  is  that  of  the  Rio  Negro.  Martins  says  (Flora  Bras) 
that  S.  papyracea  (officinalis,  Popp.)  yields  Brazilian  or  Lisbon  Sarsaparilla,  and  that 
many  others  are  of  medical  value.  It  also  appears  that  a  considerable  quantity  of  Smilax 

■  glycyphylla,  of  excellent  quaUty,  has  been  imported  from  New  Holland  ;  the  leaves  of 
Fig.  CXLVI.— Smilax  glycyphylla;   1.  a  male  flower  seen  from  above;  2.  a  female  flower ;  3.  a 

transverse  section  of  an  ovary  ;  4,  a  seed  ;  5.  a  section  of  a  seed,  showing  the  embryo. 
Fig.  CXLVli.— 1.  Flower  of  Smilax  brasiliensis  ;  2.  perpendicular  section  of  its  ovary. 
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Hie 

tins  plant  ai-e  known  under  the  name  of  Sweet  Tea,  Various  Asiatic  species,  such  as 
S.  zeylanica,  glabra,  perfoUata,  and  leucophylla,  are  reputed  to  be  httle  different  in 
their  quaUties  from  the  American  species.  Smilax  excelsa  and  aspera  are  common 
substitutes  in  the  south  of  Europe  ;  accordmg  to  Dr.  Walsh  {Hort.  Trans,  vi.  41),  the 
root  of  both  S.  aspera  and  S.  excelsa,  which  abound  on  the  hills  and  in  the  woods  on 
both  sides  of  the  Bosphorus,  is  used  in  decoction,  like  Sarsaparilla,  for  which  it  is 
sometimes  substituted.  Nees  and  Ebermaier  say  that  it  sometimes  comes  into  the 
market  under  the  name  of  ItaUan  Sarsaparilla,  but  that  it  has  little  resemblance  to  the 
genuine  drug.  Smilax  China  has  a  large  fleshy  root,  the  decoction  of  which  is  supposed 
to  have  virtues  equal  to  that  of  Sarsaparilla,  in  improving  the  health  after  the  use  of 
mercury.  According  to  the  Abbe  Rochon,  the  Chinese  often  eat  it  instead  of  Rice, 
and  it  contributes  to  make  them  lusty. — Ainslie,  1.  70. 

Roxburgh  informs  us  that  the  large  tuberous  rhizomes  of  S.  lancesefolia  are  much 
used  by  the  natives  of  India,  and  are  not  to  be  distinguished  from  China  root.  The 
juice  of  the  fresh  tuber  is  taken  inwardly  for  the  cure  of  rheumatic  affections,  and  the 
refuse,  after  extracting  the  juice,  is  laid  over  the  parts  most  painful.  American  China 
root  is  reported  to  belong  to  this  plant  ;  but  several  species  seem  to  be  mixed  together 
by  botanists  under  this  name.  Elliot  says  that  he  believes  Smilax  Pseudo-China  to  be 
the  one  generally  preferred  in  medicme  as  an  alterative,  and  that  it  forms  the  basis  of 
many  diet  drinks  among  the  imlicensed  faculty  of  the  United  States.  From  the  tubers, 
with  maize,  sassafras  and  molasses,  the  negroes  of  Carolma  manufacture  a  very  plea- sant beer. 

GENERA. 
Smilax,  L. 
Ripogonum,  ForsU 

Numbers.  Gen.  2.    Sp.  120. 

Menispei-macece. Position. — Dioscoreaceie. — Smilace^e. — Trilliaceae. 
Liliace(B. 

ADDITIONAL  GENERA. 
Coprosmanthus,  Kth.        |       Heterosmilax,  KUi. 

hi 
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Order  LXX.    PHILESIACE^.- Philrsiads. 

Philesieae,  Ed.  pr.  under  cclviii.  (1836) ;  Endl.  Gen.  p.  157.— Philesiaceac,  Endl.  Ench.  p.  91.  (1841). 
Diagnosis. — Dictyogens  with  bisexual  tnhexapetaloideous  flowers,  consolidated  carpels  and 

parietal  placentce. 
Twining  or  upright  shrubs,  with  ribbed  or  1-nerved  coriaceous,  deciduous,  reticulated, 

leaves.  Flowers  large,  showy,  0 ,  solitary,  scaly  at  the  base  ;  either  tripetaloideous 
with  the  calyx  coloured,  membra- 

nous and  short,  or  hexapetaloideous, 
with  the  sepals  and  petals  equal  and 
similar.  Stamens  6,  inserted  into 
the  base  of  the  perianth  ;  anthers 
linear,  opening  longitudinally. 
Ovary  1 -celled,  free,  \vith  3  parietal 
placentae  ;  style  long,  club-shaped  ; 
stigmas  3  ;  ovules  00,  orthotropal, 
enveloped  in  mucilage.  Fruit  suc- 

culent. Nothing  more  known  with 
certainty,  except  that  the  seeds  of 
Lapageria  are  obovate,  horny,  and 
buried  in  pulp,  according  to  the 
Flora  Peruviana. 

In  the  last  edition  of  this  work 
I  regarded  these  plants  as  forming 
a  part  of  the  Roxbm'gh-worts  ;  but 
the  discovery  by  Mr.  Griffith,  that 
the  carpel  of  these  plants  is  quite 
simple,  and  a  further  consideration 
of  the  parietal  placentse,  orthotro- 

pal ovules,  and  hexamerous  flowers 
of  the  Philesiads,  has  decided  me  to 
separate  them,  in  the  belief  that 
recruits  may  be  hereafter  fomid 
for  them.    Very  little  is  known 
about  them  at  present ;  no  one  has  Fig,  CXLVIII. 
analysed  their  seeds,  and  it  is  even 
doubtful  whether  the  two  genera  here  brought  together  are  so  closely  allied  as  is 
supposed.  For  my  part,  I  only  know  the  ovules  of  Philesia.  Lapageria  looks  like  a 
Smilax  bearing  the  flowers  of  a  Bomarea. 

Chih,  especially  its  southern  provinces,  produces  all  we  as  yet  know  of  the  species 
of  these  plants. 

Lapageria  rosea,  a  most  beautiful  twiner,  is  said  to  have  sweet  eatable  berries,  and  a 
root  Uke  Sarsaparilla  in  quahty. 

GENERA. 
Philesia,  Commers. 
Lapageria,  Ruiz  et  Pav. 
Campia,  Domb. 

Numbers.  Gen.  2.   Sp.  2. 
Positions. — Smilacese. — Philesia  cete.- 

Amaryllidacece. 
-Roxburghiaceae. 

Fig.  CXLVIII.  1.— Philesia  buxifolia;  2.  stigma  of  Lapageria  rosea;  3.  its  ovary  cut  across  ;  4. its  ov\ile. 
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Order  LXXI.   TRILLIACEjE.— Parids. 

Trilliacese,  DC.  Propr.  Med.  294.  (1816);  A.  Gray,  Ann.  Lyc.  N.  York,  4. 106.— Parideae,  Ziwfc  Handb. 
1.  277.  (1829) ;  Endl.  Gen.  p.  153  ;  Meisn.  Gen.  p.  403. 

Diagnosis. — Dictyogem  with  bisexual  tripetaloideous flowers,  half  consolidated  carpels  and 
axile  placentcB. 

Simple -stemmed  herbaceous  plants  with  tubers  or  rhizomes,  and  verticillate  mem- 
branous netted  leaves.  Flowers  large,  terminal, 

solitary,  ̂ .  Sepals  3,  herbaceous.  Petals  3, 
much  larger,  coloured,  or  herbaceous.  Sometimes 
one-fourth  is  added  to  their  parts.  Stamens  6-10  ; 
filaments  subulate  ;  anthers  linear,  with  cells  on  their 
edges,  and  the  connective  extended  beyond  them. 
Ovary  free,  3-  5-celled  ;  styles  as  many,  distinct  ; 
stigmas  inconspicuous;  ovules  00,  in  2  rows,  anatropal, 
ascending.  Fruit  succulent,  3-  5-celled.  Seeds  00, 
with  a  leathery  brownish  skin  ;  embryo  minute,  in 
fleshy  albumen. 

These  plants  have  been  generally  included  in  Sar- 
saparillas,  from  which  they  differ  somewhat  as  Spider- worts  from  LiUes. 

They  are  found  in  thickets  in  the  temperate  parts  of 
Europe,  Asia,  and  North  America. 

Paris  quadrifolia  is  reckoned  a  narcotic  acrid  poison. 
The  root  of  Medeola  virginica  is  emetic  and  diuretic. 
Trillium  cernuum  and  sessile  have  rhizomes  that  are 
violently  emetic,  and  their  fruit  is  suspicious  ;  the  3 
juice  of  the  berries  mixed  with  alum  gives  a  blue 
colom'ing  matter. 

GENERA. 
Paris,  Linn. Demidovia,  Hoffm, 
Trillium,  Mill. 

Phyllantherum,  Rafin. 
Delostiyls,  Rafin. 

?  Medeola,  Gronov. 
Gyromia,  Nutt. 

Fig.  CXLIX. 
Trillidium,  Kth. 
?  Streptolirion.^HgfW. 

Numbers.  Gen.  4.    Sp.  30. 

Melanthacece. 
Position. — Smilacese. — Trilliace^. — Roxburghiacese. 

Fig.  CXLIX.— Paris  quadrifolia.  1.  A  transverse  section  of  au  ovary;  2.  perpendicular  section  of 
tl-.e  ripe  fruit ;  3.  longitudinal  section  of  a  seed  ;  4.  an  anther. 
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Ordkr  LXXII.    ROXHURGHIACEiE.— Roxburghworts. 

IJoxburghiaceae,  Wall.  Plant.  As.  Rar.3.  50.  (1832);  Lindl.  Nixus,  23.  (1833);  Endl.  Gen.  p.  In7. 
Mcisner,  Gen.  p.  402. ;  Griffith  in  Calc.  Journ.  Nat.  Hist.  p.  143. 

Diagnosis. — Dictyogens  with  bisexual  flowers,  solitary  simple  many-seeded  carpels,  with long  stalked  anatropal  seeds,  and  a  basal  placenta. 

Twining  shrubs  with  tuberous  roots  ?  Leaves  reticulated  and  coriaceous,  with 
secondary  veins  connecting  several  primary  ribs.  Flowers  large  and  showy, 
foetid.  Perianth  of  4  large  petaloid 
divisions.  Stamens  4,  hypogynous  ; 
anthers  adnate,  opening  inwards, 
pointed,  with  connectives  projecting 
far  beyond  the  cells,  which  separate 
from  the  latter  as  far  as  their  bases. 
Ovary  superior,  1 -celled,  with  2  po- 
lyspermous  placentae  arising  from  the 
very  base  of  the  pericarp  ;  style  none  ; 
stigma  somewhat  pencil-shaped  ; 
ovules  00,  anatropal.  Pericarp  1- 
celled,  2-valved,  with  2  clusters  of 
seeds  at  the  base.  Seeds  attached  to 
long  cords  covered  with  loose  hairs 
just  below  the  seeds  ;  embryo  taper, 
in  the  axis  of  fleshy  albumen,  with  the 
plumule  lying  within  a  slit. 

parallel 

solitary, 

Fig.  CL. 
The  affinity  of  this  singular  genus  is  not  sufficiently  marked  to  enable  botanists  to 

refer  it  to  any  known  Natural  Order  :  by  Endlicher  it  is  placed  at  the  end  of  Sarsaparillas, 
and  there  can  in  fact  be  no  doubt  about  its  relation  to  the  Parids,  which  that  bo- 

tanist includes  in  the  Smilaceous  Order.  I,  however,  formerly  regarded  it  as  more  nearly 
allied  to  Arads  than  to  anything  else,  and  Mr.  Griffith  has  so  far  agreed  with  that 
opinion  as  to  consider  it  certamly  one  of  the  class  of  which  Arads  are  the  type  :  in 
which  he  has  apparently  been  influenced  by  the  discovery  of  a  slit  on  one  side  of  the 
embryo.  But  this  character  has  lost  its  value  ever  since  the  discovery  by  Adr.  de 
Jussieu  that  a  sht  embryo  is  found  very  generally  in  Endogens  ;  and  a  diclinous  spadiceous 
inflorescence  is  indispensable  to  Arads  ;  so  that  this  view  of  the  affinity  of  Roxburghia 
can  hardly  be  maintained.  It  would  rather  appear  to  be  the  type  of  an  Order  for 
recruits  to  which  we  have  still  to  look.  In  the  meanwhile  it  may  be  looked  upon  as 
a  tendency  towards  Arals  on  the  part  of  Dictyogens.  Roxburghia  is  said  to  have  stems 
100  fathoms  long.  Mr.  Griffith  regards  the  pistil  as  consisting,  beyond  all  doubt,  of  one 
carpel  only,  as  "  is  indicated  by  the  obliquity  of  the  ovary."    Its  double  nature,  as  above 

Fig.  CL.— Roxburghia  gloriosoides;  1.  the  fruit ;  2.  a  seed  ;  3.  the  same  divided  longitudinally. 
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described,  is  tlie  result  of  its  maturation,  and  has  no  existence  in  the  young  state  of  the 
organ. 

The  plants  of  this  small  Order  are  natives  of  the  hotter  parts  of  India. 
The  roots  of  Roxburghia,  previously  prepared  with  limewater,  are  candied  with  sugar 

and  taken  with  tea.    Their  flavour  is  insipid. — Roxh. 
GENERA. 

Roxburghia,  Dryand. 
Stemo7ia,  Lour. 
Ubium,  Rumph. 

Numbers.  Gen.  1.    Sp.  4. 

Position. — Smilacete.— Roxburghiace-e. — Trilliacefce. 
A  racece. 
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CLASS  VL— GYMNOGENS. 

Synorhizae,  Rich.  Anal.  duFr.  Eng.ed.  (1819). — Phanerogaraes  Gymnospermes,  Ad.  Brongniarl  Vegct. 
Foss.  88.  (1828).— Gymnospermae,  Nixus  Plantarum.  21.  (1833)  ;  Ed.  pr.  p.  310. 

Tlie  plants  comprehended  in  this  class  have  nearly  an  equal  relation  to 
flowering  and  flowerless  plants.  With  the  former  they  agree  in  habit,  in 
the  presence  of  sexes,  and  in  their  vascular  tissue  being  complete  ;  with 
Ferns  and  Clubmosses,  among  the  latter,  some  also  accord  in  habit,  in 
the  peculiar  gyrate  vernation  of  the  leaves  of  some  Cycads,  in  their  spiral 
vessels  being  imperfectly  formed,  and  in  the  sexes  being  less  complete 
than  in  other  flowering  plants  ;  the  females  wanting  a  pericarpial  covering, 
and  receiving  fertihsation  directly  through  the  foramen  of  the  ovule,  without 
the  intervention  of  style  or  stigma,  and  the  males  sometimes  consisting  of 
leaves  imperfectly  contracted  into  an  anther  bearing  a  number  of  pollen- 
cases  upon  their  surface.  So  great  is  the  resemblance  between  Club- 
mosses  and  certain  Conifers,  that  I  know  of  no  obvious  external  character, 
except  size,  by  which  they  can  be  distinguished.  Gymnogcns  are  known 
from  most  other  Vasculares  by  the  vessels  of  their  wood  having  large  appa- 

rent perforations  or  disks.  It  is  not,  however,  on  this  account  to  be  under- 
stood that  they  differ  in  growth  from  other  Exogens  ;  on  the  contrary,  they 

are  essentially  the  same,  deviating  in  no  respect  from  the  plan  upon  which 
Exogenous  plants  increase,  but  having  a  kind  of  tissue  peculiar  to  themselves. 

At  this  point  of  the  vegetable  kingdom  there  is  a  plain  transition  from  the 
highest  form  of  organization  to  the  lowest.  Gymnogens  are  essentially 
Exogens  in  all  that  appertains  to  their  organs  of  vegetation  ;  they  have  con- 

centric zones  in  their  wood,  a  vascular  system  in  which  spiral  vessels  are 
found,  and  a  central  pith  ;  but  they  are  analogous  to  reptiles  in  the  animal 
kingdom,  inasmuch  as  their  ova  are  fertilized  by  direct  contact  with  the 
male  principle.  The  two  most  remarkable  of  the  Orders  are  Conifers  and 
Cycads.  Of  these,  the  former  is  connected  with  Clubmosses  among 
Acrogens  by  means  of  the  extinct  genus  Lepidodendron  (see  Fossil  Flora, 
vol.  2.  t.  98),  and  their  branches  are  sometimes  so  similar  to  those  of  certain 
Lycopods  themselves,  as  to  leave  no  doubt  of  their  relation.  Compare, 
for  instance,  Lycopodium  Phlegmaria,  and  Cunninghamia  sinensis.  Some 
Cycads  have  the  gyrate  vernation  of  the  leaves  of  true  Ferns,  along 
with  the  inflorescence  of  Conifers  ;  and  their  mode  of  forming  their  trunk, 
although  essentially  the  same  as  that  of  Exogens,  yet  resembles  the  growth 
of  Acrogens  in  lengthening  by  a  terminal  bud  only.  While,  however,  the 
class  of  Gymnogens  is  thus  distinctly  marked  by  the  most  important  physio- 

logical peculiarities,  it  approaches  the  highest  foiTus  of  vegetation  by  that 
portion  of  it  which  bears  the  name  of  Joint-firs,  plants,  with  all  the  structure 
of  their  class,  but  with  the  manner  of  growth  of  Chloranths  and  Beefwoods, 
which  will  be  found  in  a  future  part  of  this  classification. 
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The  Natural  Orders  of  Gymnogens. 

Stem  simple,  continuous.  Leaves  parallel-vei7ied, pinnate.    Scales  0/ 1  -  o  r 

the  cone  antheriferous  /  '  ̂ ^ycadeacej^, 
Stem  repeatedlyhranched,  continuous.  Leaves  simple,  acerose.  Females]  PiNACEyE 

in  cones  j  ' 
Stem  repeatedly  branched,  continuous.    Leaves  simple,  often  fork-  | veined.     Females  solitary.    Membrane  next  the  nucleus  vticlosed.  /  75.  Taxace^e. 

Anthers  2-celled,  opening  longitudinally  J 
Stem  repeatedly  branched,  jointed.     Leaves  simple,  net-veined. 
Membrane  next  the  nucleus  tubular,  protruded.    Anthers  l-celled,  ̂ 76.  Gnetacea  ,. 
opening  by  pores  ,  
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OiiuEii  LXXlll.    CYCADEACEiE.— Cycads. 

Cycadeae,  Rich,  in  Pers.  Synops.  2.  630.  (1807)  ;  Broum  Prodr.  346.  (1810) ;  Kunth  in  Humb.  et  Bonpl. 
Nov.  Gen.  et  Sp.  2.  1.  (1817)  ;  R.  Broum  in  King's  Voya(je,  (1825) ;  Rich  M^moire,  195.  (1826)  ; Ad.  Brongniart  in  Ann.  des  Sc.  16.  581).  (1829)  ;  Meisner,  Gen.  p.  353 ;  Miquel  in  Linncea,  17.  675. 
— Cycadeacese,  Ed.  prior,  (1836)  ;  Endl.  Gen.  xxxviii. 

DlAGNOSIS- 

Small  ti 
are  either 

-Gymnoyens  with  a  simple  coiitinmus  stem,  parallel-veined  pinnate  leaves,  and 
antheriferous  cone-scales. 

ees  or  shrubs,  sometimes  resembling  Palm  trees  in  their  aspect.  The  stems 
simple  and  cylindrical,  or  spheroidal,  or  dichotomously  branched,  and  in  all 

cases  strongly  marked  with 
the  lozenge-shaped  scars  of 
broad  woody  leaf-stalks. 
Internally  the  stem  consists 
of  a  mass  of  pith,  traversed 
by  woody  bundles,  and  rings 
of  woody  matter,  sometimes 

^  irregularly  disposed,  some- 
IC\  times  collected  into  regular 

Fig.  CLI. 
and  immerous  concentrical 
circles,  always  pierced  by 
medullary  plates.  The  wood 
consists  of  glandular  woody 
tissue  and  spiral  vessels. 
The  leaves  are  pinnated, 
hard  and  woody,  perennial, 
generally  circinate  when 
young,  but  in  some  instances Fig.CLlI.  .  ̂ Yxe  leaflets  have  fine 

simple  veins,  and  are  placed  somewhat  obUquely  on  their  petiole,  from  which  they  finally 
disarticulate.  (Miquel  regards  these  leaves  as  a  sort  of  branch,  "rami  scissi." — Linncea, 
I.e.)  Flowers  $  $  ,  perfectly  destitute  of  all  trace  of  calyx  and  corolla.  $  collected  in 
terminal  cones,  consisting  of  scales  covered  over  their  lower  side  with  anthers  which  are 
one-celled,  often  collected  in  twos  and  threes,  and  split  longitudinally.    Pollen  hyaline. 

Fig.  CLI.— Cycas  circinalis  ;  1. fruit;  4.  embryo 
Fig.  CLTI.— Leaves  of  Zamias. 

a  portion  of  a  female  frond  ;  2.  section  of  the  naked  ovule ;  3.  ripe 

S  2 
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angular,  collected  in  masses.  $  consisting  of  naked  ovules,  placed  beneath  peltate 
scales,  or  at  the  base  of  flat  ones,  or  on  tlie  margins  of  contracted  leaves.  Seeds  hard  or 
spongy-coated  nuts,  with  one  or  more  embryos  suspended  by  a  long  funiculus  in  a 
central  cavity  of  large  white  fleshy  or  mealy  albumen  ;  the  cotyledons  unequal,  more 
or  less  connate  ;  radicle  superior. 

One  of  the  botanists  who  originally  noticed  the  plants  that  constitute  this  Order 
referred  them  to  Ferns  ;  an  opinion  to  which  Linnseus,  having  first  adopted  the  idea  of 
Adaiison  that  they  were  related  to  Palms,  finally  acceded.  He  was  followed  by  others, 
until,  alter  some  suggestions  by  Ventenat  that  the  genera  Cycas  and  Zamia  ought  to 
form  a  particular  tribe,  the  present  Order  was  finally  characterised  by  the  late  L.  C. 
Richard  in  Persoon's  Synopsis,  in  1807,  with  the  observation  that  it  was  intermediate 
between  Ferns  and  Palms.  The  opinion  of  the  affinity  to  Ferns  seems  to  have  been 
thus  generally  adopted  in  consequence  of  the  striking  resemblance  on  the  part  of  most 
species  in  the  mode  of  developing  their  leaves  ;  but  the  supposed  relation  to  Palms  was 
suggested  rather  by  a  vague  notion  of  some  general  similarity,  as,  for  instance,  in  their 
cylindrical  trunks,  than  by  any  precise  knowledge  of  the  structure  of  Cycads.  It 
is  only  within  a  few  years  that  more  accurate  inquiries  have  determined  the  real  natm-e 
of  their  affinities.  In  1825,  the  publication  of  Brown's  remarks  upon  the  ovule,  in 
which  he  demonstrated  the  similarity  of  conformation  between  the  flowers  of  Cycads 
and  Conifers,  suggested  new  ideas  of  the  affinities  of  both  Orders  ;  and  the  deter- 

mination, in  1829,  by  Adolphe  Brongniart,  of  the  resemblance  between  them  in  the 
structure  of  the  vessels  of  their  wood,  while  it  decided  the  near  relation  of  Conifers  and 
Cycads,  confirmed  the  proximity  of  the  latter  to  Ferns,  and  showed  the  inaccuracy 
of  the  ideas  formerly  held  of  a  close  resemblance  between  the  latter  and  Palms.  With 
regard  to  the  nature  of  the  evidence  by  which  their  strict  relation  to  Conifers  is  esta- 
bhshed,  it  may  be  observed,  that  they  both  are  dicotyledonous  in  seed,  both  have  naked 
ovules  constructed  in  a  similar  remarkable  manner*,  and  bornje  in  both  cases  not  upon 
an  ordinary  axis  of  growth,  but  upon  the  margin  or  face  of  metamorphosed  leaves  ; 
that  they  have  the  same  pecuhar  form  of  inflorescence,  the  same  kmd  of  male  flowers, 
the  same  constant  separation  of  sexes  ;  that  there  is  a  like  imperfect  formation  of  spiral 
vessels  ;  and  that  they  both  agree  in  having  the  vessels  of  their  wood  marked  with 
circular  disks  ;  a  character  which,  if  not  confined  to  them,  is  uncommon  elsewhere. 
The  difference  between  the  cylindrical  simple  stem  of  Cycads  and  the  branched 
conical  one  of  Conifers  arises  from  the  terminal  bud  only  of  the  former  developing,  its 
axiUary  ones  all  being  uniformly  latent,  miless  called  into  hfe  by  some  accidental  cir- 

cumstance, as  in  the  case  recorded  in  the  HoHicultural  Transactions,  6.  501  ;  while  in 
Conifers  a  constant  tendency  to  a  rapid  evolution  of  leaf-buds  takes  place  in  every  axil. 
With  regard  to  their  foliage,  on  which  the  difference  of  aspect  chiefly  depends,  the 
leaves  of  Firs  are  minute  and  undivided,  while  those  of  Cycads  are  very  large  and 
pumated  ;  in  Conifers  there  is  a  tendency  to  a  higher  development  in  the  scales  of  the 
cones,  while  in  Cycads  there  is  a  corresponding  contraction,  firstly  in  Cycas  itself, 
and  especially  in  Zamia,  m  which  it  takes  place  to  exactly  the  same  point  as  the  evolu- 

tion of  Conifers.  To  this  it  may  be  added  that  the  cones  of  Araucai-ia,  among  Firs,  and 
of  Dion  among  Cycads,  are  almost  undistinguishable. 

Natives  of  the  tropics  and  temperate  parts  of  America  and  Asia ;  but  not  found  in 
equinoctial  Africa,  although  they  exist  at  the  Cape  of  Good  Hope  and  in  Madagascar. 
— Brown  Congo,  464.  Dion  edule  occurs  in  Mexico,  where  it  seems  to  be  common  in 
some  places.  According  to  Mr.  Bunbm*y,  Zamias  are  among  the  forms  of  vegetation 
that  characterise  the  eastern  part  of  the  colony  of  the  Cape  of  Good  Hope,  especially 
the  great  tract  of  thicket  extending  along  the  Caffer  frontier. — Lond.  Journ.  Bot.  2,  40. 
Upon  the  west  coast  of  New  Holland  a  Zamia,  supposed  to  be  Macrozamia  spiralis, 
grows  to  the  height  of  30  feet.  The  undoubted  remauis  of  Cycads  attest  their  having 
once  formed  a  considerable  portion  of  the  vegetation  of  Great  Britain  ! 

All  the  species  abound  in  a  mucilaginous  nauseous  juice.  With  this,  however,  is 
mixed,  in  many  instances,  a  very  considerable  quantity  of  starch,  whence  they  are 
common  articles  of  food  in  the  countries  where  they  grow.  At  tlie  Cape  of  Good  Hope 
various  species  of  Encephalartos  are  called  Cafferbread.  The  great  seeds  of  Dion  edule 
furnish  a  kind  of  Arrowroot  in  Mexico.  A  similar  material  of  excellent  quality  is 
extracted  in  the  Bahamas  and  other  West  India  islands  from  Zamia  pumila  and  other 
dwarf  species.  In  Japan  a  kind  of  sago  is  procured  from  the  cellular  substance 
occupying  the  interior  of  the  stem  of  Cycas  revoluta.  This  is  said  by  Thimberg  to  be 
held  in  the  highest  esteem  ;  soldiers  are  able  to  exist  for  a  long  time  upon  a  very  small 
quantity  of  it,  and  it  is  contrary  to  the  laws  of  Japan  to  take  the  trees  out  of  the  country. 
The  nuts  are  also  eatable.  So  also  is  a  sort  of  sago  extracted  from  Cycas  cu'cinalis, 
whose  fruit  is  eaten  in  the  Moluccas,  and  a  kind  of  flour  of  bad  quality  is  procm-ed  from 
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the  kernels  pounded  in  a  moi-tar.  It  is  supposed  that  the  account  given  by  Rheede  of 
true  sago  being  the  produce  of  the  plant  is  a  mistake.  This  species  also  yields  a  clear 
transparent  gum  something  like  tragacanth,  which  when  dried  in  the  air,  coagulates 
into  a  gummy  mass  which  is  applied  to  malignant  ulcers,  in  which  it  excites  suppui-ation in  an  incredibly  short  space  of  time. — Blume. 

Cycas,  L. Dion,  Lindl. 
Platyzamia,  Zucc. 

GENERA. 
|Encephalartos,  Leiim.     I  Dipsacozamia,  Lehm. Ccratozamia,  Ad.  Brongn. 

Zamia,  L. 
?  Arthrozamia,  Rchb.|  Macrozamia,  Miq. 

Numbers.  Gen.  6.  Sp.  45. 

Filicalcs. 
P0.SITION. — Pinacea3. — Cycadeace^. Palmacece, 

Fig,  CLIII. 

For  an  account  of  the  structure  of  the  stem  of  these  plants,  see  Annates  des  sciences, 
3  ser.  III.  193;  V.  11.    Annals  of  Natural  Hist.  XVIII.  358. 

Fig.  CLIII. — Male  plant  of  Cycas  revoluta  ;  a,  one  of  the  scales  viewed  from  above  ;  h,  the  same 
presenting  the  lower  face,  where  the  anthers  grow. 
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Order  LXXIV.    PINACE.^.— Conifrhs. 

Conifeiaj,  Juss.  Gen.  411.  (1789) ;  Brown  in  King's  Voyage,  Appendix,  (1825)  ;  Rich.  Monogr.  (1826). — Abietinae  et  Cupressinse,  Rich.  I.  c.  (1826)  ;  BarU.  Ord.  Nat.  94  et  95.  (1830)  ;  Endl.  Gen.  Ixxvi. 
and  Ixxvii. ;  Meisner,  p.  352. — Cunninghamiacese,  Siebold,  Fl.  Jap.  tt.  101, 102. — Conacese,  Lindl, 
Key,  No.  232.  (1835). 

DlAGNOSIS.- -Gymnogens  with  a  repeatedly  branched  continuous  stem,  simple  acerose  leaves, 
and  females  in  cones. 

These  are  noble  trees  or  evergreen  shrubs,  with  a  branched  trunk  abounding  in 
Wood  with  the  hgneous 
tissue  marked  with  circu- 

lar disks.  Leaves  linear, 
acerose  or  lanceolate,  en- 

tire at  the  margins  ;  some- 
times fascicled  in  conse- 

quence of  the  non-develop- ment of  the  branch  to  which 
they  belong  ;  when  fasci- 

cled, the  primordial  leaf  to 
which  they  are  then  axil- 

lary is  membranous,  and 
enwraps  them  like  a  sheath. 
Flowers  $  ̂  ,  naked.  ^ 
mouandrous  or  monadei- 
phous  ;  each  floi'et  consist- 

ing of  a  smgle  stamen,  or 
of  a  few  united,  collected 
in  a  deciduous  amentum, 
about  a  common  rachis  ; 
anthers  2-lobed  or  many- 
lobed,  bursting  longitudi- 

nally ;  often  termini'ited  by 
a  crest,  which  is  an  uncon- 

verted portion  of  the  scale 
out  of  which  each  stamen 
is  formed  ;  $  in  cones. 
Ovai'y  spread  open,  and 
having  the  appearance  of  a 
flat  scale  destitute  of  style 
or  stigma,  and  arising  from 
the  axil  of  a  membranous 
bract.  Ovule  naked 
pairs  or  several,  on  the  face 
of  the  ovary,  inverted,  and 
consisting  of  1  or  2  mem- 

branes open  at  the  apex, 
together  with  a  nucleus. 
Fruit  consisting  of  a  cone 

J'ig-  ̂ '}'^Y  — I'inus  sylvestris. 
Fig.  VIA  — 1.  side  view  of  an  anther;  2.  carpellary  scale  and  pair  of  inverted  ovules;  3.  inside  of ripe  .scale  and  seeds  ;  4.  section  of  the  seed,  minus  the  winL'  at  its  hfisn. 
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formed  of  the  scale-shaped  ovaries,  become  enlarged  and  hardened,  and  occasionally  of 
the  bracts  also,  which  are  sometimes  obliterated,  and  sometimes  extend  beyond  the 
scales  in  the  form  of  a  lobed  appendage.  Seed  with  a  hard  crustaceous  integument. 
Embryo  in  the  midst  of  fleshy  oily  albumen,  with  2  or  many  opposite  cotyledons  ;  the 
radicle  next  the  a[)ex  of  the  seed,  and  having  an  organic  connection  with  the  albumen. 

With  the  exception  of  Orchids,  there  is  perhaps  no  Natural  Order  the  structure  of  which 
remained  so  long  and  universally  misunderstood  as  that  of  Conifers.  This  has  ai'isen 
from  the  anomalous  nature  of  their  organisation,  and  from  the  investigations  of  botanists 
not  having  been  conducted  with  that  attention  to  logical  precision  which  is  now  fomid  to 
be  indispensable.  It  is  not  expedient  to  enter  upon  an  inquiry  into  the  ideas  that  bota- 

nists have  successively  entertained  upon  the  subject.  Those  who  are  desirous  of  inform- 
ing themselves  upon  that  point  will  find  all  they  can  desire  in  the  Appendix  to  Captain 

King's  Voyage  to  New  Holland,  and  m  Richard's  Memoires  sur  les  Coniferes  et  les  Cyca- dees.  It  may,  however,  be  useful  to  advert  briefly  to  the  prmcipal  theories  which  have 
met  with  advocates.  These  are,  firstly,  that  the  female  flowers  consist  of  a  bilocular 
ovary  havmg  a  style  in  the  form  of  an  external  scale,  an  opinion  held  by  Jussieu,  Smith, 
and  Lambert ;  secondly,  that  they  have  a  minute  cohering  perianth,  and  an  external 
additional  envelope  called  the  cupule  :  this  view  was  taken  by  Schubert,  Mirbel,  and 
others  ;  thirdly,  that  they  have  a  monosepalous  calyx  cohermgmore  or  less  with  the  ovary, 
contracted  and  often  tubular  at  the  apex,  with  a  lobed,  or  glandular,  or  minute  entire 
limb,  an  erect  ovary,  a  single  pendulous  ovule,  no  style,  and  a  mmute  sessile  stigma  : 
this  explanation  is  that  of  Richard,  published  in  his  Memoir  upon  the  subject  in  1826. 
It  appears,  however,  from  the  observations  of  Brown,  that  the  female  organ  of  Conifers 
is  a  naked  ovule,  the  integuments  of  which  have  been  mistaken  for  floral  envelopes,  and 
the  apex  of  whose  nucleus  has  been  considered  a  stigma.  About  the  accuracy  of  this 
view  there  is  at  this  time  no  difference  of  opinion.  These  female  organs,  or  naked 
ovules,  originate  from  the  larger  scales  of  the  cone  towards  their  base,  and  occupy  the 
same  relative  place  in  Conifers  and  in  Zamia,  a  genus  of  Cycads.  Now,  as  there 
cannot  be  any  doubt  of  the  perfect  analogy  that  exists  between  the  scales  of  the  cone  of 
Zamia  and  the  fruit-bearing  leaves  of  Cycas,  the  former  differing  from  the  latter  only 
in  each  being  reduced  to  2  ovules,  and  to  an  undivided  state  ;  so  there  can  be  no  doubt 
of  the  equally  exact  analogy  between  the  scales  of  Conifers  and  Zamia,  and  therefore, 
the  former  would  be  called  reduced  leaves  if  the  general  character  of  the  tribe  was  to 
produce  a  highly  developed  foliage  ;  but  as  the  foliage  of  Conifers  is  in  a  much  more 
contracted  state  than  the  scales  of  their  cones,  the  latter  must  be  understood  to  be  the 
leaves  of  Conifers  in  a  more  developed  state  than  usual.  That  the  scales  of  the  cone 
really  are  metamorphosed  leaves,  is  apparent  not  only  from  this  reasoning,  but  from  the 
following  facts.  They  occupy  the  same  position  with  respect  to  the  bracts  as  the  leaves 
do  to  their  membranous  sheaths  ;  they  surround  the  axis  of  growth  as  leaves  do,  and 
usually  terminate  it ;  but  in  some  cases,  as  in  the  Larch,  the  axis  sometimes  elongates 
beyond  them,  and  leaves  them  collected  round  it  in  the  middle.  In  Araucaria  they  have 
absolutely  the  same  structure  as  the  ordinary  leaves  ;  and  finally,  they  sometimes 
aissume  the  common  appearance  of  leaves,  as  is  represented  in  Richard's  Memoir,  tab. 
12.,  in  the  case  of  a  monstrous  Abies.  The  scales  of  the  cones  of  Conifers  and  cone- 
bearing  Cycads  are  therefore  to  these  Orders,  what  carpellary  leaves  are  to  other 
plants.  Schleiden  does  not,  however,  admit  the  scales  of  the  cone  of  Abieteee  to  be 
expanded  carpellary  leaves.  He  regards  them  as  no  other  than  the  axillary  buds  of 
carpellary  leaves  ;  they,  he  says,  cannot  be  the  latter,  because  folium  in  axilla  folii  is 
without  example  in  the  whole  vegetable  world. — Ann.  Sc.  N.  S.  xii.  374.  We  would 
ask  this  ingenious  anatomist  what  the  fruit  of  Salix  is  but  folium  in  axilla  folii  ? 

With  regard  to  the  male  flowers,  it  is  obvious  that  in  the  Larch,  the  Cedar  of  Leba- 
non, the  Spruce,  and  the  like,  each  anther  is  formed  of  a  partially  converted  scale, 

analogous  to  the  indurated  carpellary  scale  of  the  females  ;  and  therefore,  each  amentum 
consists  of  a  number  of  monandrous  naked  male  flowei's,  collected  about  a  common  axis. 
Some  botanists,  however,  consider,  each  male  catkiii  as  a  single  monadelphous  male 
flower,  which  is  impossible.  But  in  Araucaria,  these  cavities  occupy  one  side  only  of  an 
ordinary  flat  scale.  In  this  genus,  and  such  others  as  agree  with  it  in  structure,  the  an- 

thers may  be  considered  to  consist  of  an  uncertain  number  of  lobes,  and  in  this  respect  to 
recede  from  the  usual  structure  of  the  male  organs  of  plants  :  in  Conifers,  the  anthers  of 
which  are  normal,  we  have  2  ;  in  Juniperus,  the  like  number  ;  in  Cunninghamia,  but  3  ; 
in  Agathis,  14  ;  and  in  Araucaria,  from  12  to  20.  Brown  remarks,  what  is  certainly  very 
remarkable,  that  in  Cmininghamia  the  lobes  of  the  anther  agree  in  number,  as  well  as 
insertion  and  direction,  with  the  ovules. — King^s  Appendix,  32.  The  same  author  has 
noticed  a  very  general  tendency  in  some  species  of  Pinus  and  Abies  to  produce  several 
embryos  in  a  seed,  (4^^  Report  of  Brit.  Assoc.  1 835,^.  596  :)  where  also  are  some  curious 
remarks  upon  the  origin  of  the  embryo  in  such  plants. 
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Conifers  are  broken  up  by  many  modern  botanists  into  2  Orders,  Abietese  and  Cu- 
pressese,  the  distinctive  characters  of  which  are  given  below.  But  I  regard  the  cones  as 
the  true  mark  of  Conifers,  and  consequently,  such  groups  as  mere  divisions  of  the  same 
Natural  Order.  Recently,  Mr.  Bennett  has  given  the  weight  of  his  authority  in  favour 
of  the  separation  of  the  two  groups,  relying  upon  the  pollen  of  Abietese  having  a  curved 

oval  form,  dark  granu- 
lar extremities,  and  an 

intermediate  band  ; 
while  Cupressese  have 
spheroidal  grains 
whose  outer  coats  are 
I'uptured  and  thrown 
off",  in  consequence  of 
the  great  capacity  for 
absorbing  moisture 

possessed  by  the  mucous  matter  surrounding 
the  inner  coat.  But  however  beautiful  this 
distinction  may  be  in  theory,  it  is  by  no 
means  clear  that  it  is  of  value  in  practice. 
Indeed,  Mr.  Bennett  admits,  that  "  it  is  not 
always  a  safe  criterion  in  systematic  ar- 

rangement ;"  and  a  comparison  of  his  own statements  with  those  of  Mohl  and  others 
does  not  increase  confidence  in  its  import- 

ance. I,  however,  admit  two  well-defined 
groups,  one  of  which  has  the  ovules  inverted 
and  the  others  erect. 

Natives  of  various  parts  of  the  world,  from  ,,  ̂  
the  perpetual  snows  and  inclement  climate  //.^ 
of  arctic  America,  to  the  hottest  regions  of  ~ the  Indian  Archipelago.  The  principal  part 
of  the  Order  is  found  in  temperate  countries  ; 
in  Europe,  Siberia,  China,  and  the  temperate 
parts  of  North  America,  the  species  are  ex- 
ceedmgly  abundant,  and  have  an  aspect  very 
different  from  that  of  the  southern  hemisphere.  In  the  former  we  have  various  species 
of  Pines,  the  Larch,  the  Cedar,  Spruce,  and  Juniper  ;  the  place  of  which  is  supplied  in 
the  latter  by  Ai'aucarias,  Podocarps,  Dammars,  Eutassas  and  Dacryds.  A  Callitris 
(quadrivalvis)  is  found  on  Atlas,  and  a  true  Araucaria  (Bidwillii)  in  New  Holland.  In 
New  Zealand  the  Dacryds  are  sometimes  no  bigger  than  Mosses. 

No  Order  can  be  named  of  more  universal  importance  to  mankind  than  this,  whether 
we  view  it  with  reference  to  its  timber  or  its  secretions.  Gigantic  in  size,  rapid  in 
growth,  noble  in  aspect,  robust  in  constitution,  these  trees  form  a  considerable  propor- 

tion of  woods  or  plantations  in  cultivated  countries,  and  of  forests  where  nature  remains 
in  temperate  countries  in  a  savage  state.  Their  timber,  in  commerce,  is  knoAvn  under 
the  names  of  Deal,  Fir,  Pine,  and  Cedar,  and  is  principally  the  wood  of  the  Spruce,  the 
Larch,  the  Scotch  Fir,  the  Weymouth  Pine,  and  the  Virginian  Cedar  :  but  others  are  of 
at  least  equal,  if  not  greater  value.  Pmus  palustris  is  the  Virginian  Pine,  so  largely 
employed  in  the  navy  for  masts.  The  Stone  Pine,  and  Pinus  halepensis  (irevKT],  Diosc.) 
are  extensively  used  by  the  Greeks  in  ship-building.  The  gates  of  Constantinople,  famous 
for  having  stood  from  the  time  of  Constantme  to  that  of  Pope  Eugene  IV.,  a  period  of  11 00 
years,  were  of  Cypress.  The  wood  of  Juniperus  oxycedi'us  is  supposed  to  have  been  that 
from  which  the  images  of  their  gods  were  carved  by  the  Greeks  ;  and  finally,  the  Deodar 
wood  of  India  is  all  but  imperishable.  The  Norfolk  Island  Pine  is  an  immense  tree,  known 
to  botanists  as  Eutassa  (Araucaria)  excelsa  ;  the  Huon  Pine  of  Tasmannia  is  Micro 
cachrys  tetragona  ;  the  Kawrie  Tree  of  New  Zealand,  or  Dammara  australis,  attains  the 
height  of  200  feet,  and  yields  an  invaluable  light  compact  wood,  free  from  knots,  from 
which  the  finest  masts  in  the  navy  are  now  prepared.  But  they  are  both  sm-passed  by 
the  stupendous  Pines  of  north-west  America,  one  of  which,  P.  Lambertiana,  is  reported 
to  attain  the  height  of  230  feet,  and  the  other,  Abies  Douglasii,  to  equal  or  even  to 
exceed  it.  The  latter  is  probably  the  most  valuable  of  the  whole  for  its  timber.  Their 
secretions  consist  of  various  kinds  of  resinous  matter.  Oil  of  turpentine,  common  and 
Burgundy  pitch,  are  obtained  from  Pinus  sylvestris  ;  Hungarian  balsam  from  Pinus 

Fig.  CLVI. — Pollen  of,  1 .  Juniperus  virginiana;  2.  Pinus  sylvestris. 
Fig.  CLVII.— Cupressus  sempervirens ;  1.  a  scale  of  a  male  cone  with  pollen  ;  2.  a  scale  of  a  female cone  with  naked  ovules  ;  ii.  a  ripe  cone  ;  4.  the  same  with  one  of  the  scales  removed. 

CLVII. 
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Pumilio  ;  a  most  fragrant  resin  from  Araucaria  brasiliensis  ;  a  hard  brittle  resin  like 
copal  from  Dammara  australis  ;  Bourcleaux  turpentine  from  P.  Pinaster  ;  Carpathian 
balsam  from  P.  Pinea  ;  Strasburg  turpentine  from  Abies  pectinata  (P.  Picea  Z.),  our 
Silver  Fir  ;  Canadian  balsam  from  Abies  balsamea,  or  the  Balm  of  Gilead  Fir.  The 
common  Larch  yields  Venetian  turpentine  ;  a  saccharine  matter  called  Manna  of  Brian- 
9on  exudes  from  the  branches^  and  when  the  Larch  forests  in  Russia  take  fire  a  gum 
issues  from  the  trees  during  their  combustion,  which  is  termed  Gummi  Orenbergense  ; 
and  which  is  wholly  soluble  in  water  like  gum-arabic.  Liquid  storax  is  thought  to 
be  yielded  by  the  Dammar  Pine.  Sandarach,  a  whitish  yellow,  brittle,  inflammable, 
resinous  substance,  with  an  acrid  aromatic  taste,  is  said  by  Thomson  to  exude  from 
Juniperus  commmiis  ;  but  upon  the  authority  of  Brongniart  and  Schousboe,  it  is  the 
tears  of  Callitris  quadrivalvis.  I  have  seen  a  plank  two  feet  wide  of  this  Sandarach  tree, 
which  is  called  the  Arar  Tree  in  Barbary.  The  wood  is  considered  by  the  Turks  in- 

destructible, and  they  use  it  for  the  ceilings  and  floors  of  their  mosques.  The  substance 
from  which  spruce  beer  is  made  is  an  extract  of  the  branches  of  the  Abies  canadensis,  or 
Hemlock  Spruce,  and  of  Abies  nigra.  Great  tanning  powers  exist  in  the  bark  of  the 
Larch  ;  as  great,  it  is  said,  as  in  the  Oak.  The  stimulating  diuretic  powers  of  the  Savin, 
Juniperus  Sabina,  are  well  known,  and  are  partaken  of  in  some  degi'ee  by  the  common 
Juniper,  the  diuretic  berries  of  which  are  an  ingredient  in  flavouring  gin  ;  and  by  the 
Thuja  occidentaUs,  and  Taxodium  distichum.  Cypress  was  even  once  regarded  febri- 

fugal, and  its  oil  as  anthelmintic.  The  fetid  oil  of  Juniperus  oxycedrus  is  employed  in 
veterinary  practice.  The  large  seeds  of  many  are  eatable.  Those  of  the  Stone  Pine  of 
Europe,  Pinus  Pinea  (the  ttitvs,  Diosc),  Cembra,  Lambertiana,  Llaveana,  and  Gerardiana, 
and  Araucaria  imbricata,  are  all  eatable  when  fresh;  and  Mr.  Bidwill  found  the  natives 
of  Moreton  Bay  feeding  on  the  seeds  of  the  Araucaria  Bidwillii  called  Bunya-Bunya. 

GENERA. 
Suborder  I.  Abiete^,. 
— Oimles inverted ;  pol- len oval,  curved. 

Pinus,  Linn. 
Abies,  Townef. 

Picea,  Link. 
Larix,  Tournef. 
Ccdrus  ,M\\\. 

Cunninghamia,  R.  Br. 
Belis,  Salisb. 

Arthrotaxis,  Bon. 
Microcachrys,  Hook,fil. 
Sciadopitys,  Zucc. 
Araucaria,  Juss. 
Dombeya,  Lani. 
Colymbea,  Salisb. 

Eutassa,  Salisb. 
Altingia,  Loud. Dammara,  Rumph. 
Agathis,  Salisb. 

Suborder  II.  Cupres- 
SEiE. —  Ovules  erect  ; 
pollen  spheroidal. 

Juniperus,  Linn. 
Thuiascarpus,  Trautv. 
Thuja,  Tournef. 

Biota,  Don. Plaiycladus,  Spach. 
Cyparissa,  Don. Cryptomeria,  Don. 

Thujopsis,  Zucc. 

Cupressus,  Tournef. ChamcEcyparis,  Spach, 
Retinispora,  Zticc. 
Callitris,  Vent. 
Parolinia,  Endl. 

Pachylepis,  Brongn. 
Taxodium,  L.  C.  Rich. 

Schubert ia,  Mirb. 
Condylocarpus,  Salisb. 

Chamaepeuce,  Zucc. 

Numbers.  Gen.  20.  Sp.  100. 

Position. — Cycadeacese. — Pinace^. — Taxacese. 

Fig.  CLVIII. 

i 

Fig.  CLVIII. —Thuja  orientalis  ;  1 .  a  magnified  fragment  of  a  branch  bearing  a  cone  of  male  flowers  ; 
.  a  portion  of  a  female  branch ;  3,  4.  scales  with  naked  ovules  ;  5.  a  vertical  section  of  a  ripe  seed. 
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The  genus  Saxe-Gotlifca  forms  a  transition  of  the  most  remarkable  kind  from 
Conifers  to  Taxads.  Sir  William  Hooker  regarded  it  as  a  Podocarp  with  flowers  in  a 
cone.  It  is  in  reality  a  genus  with  the  male  flowers  of  a  Podocarp,  the  females  of  a 
Dammar,  the  fruit  of  a  Jvaniper,  the  seed  of  a  Dacrydium,  and  the  habit  of  a  Yew. 

The  timber  of  the  Zadd  or  Theda  of  Abyssinia,  Juniperus  procera,  one  of  the 
largest  trees  of  that  country,  is  hard,  durable,  and  much  employed  in  construction 
there.  It  is  very  nearly  the  same,  if  really  different,  as  Juniperus  phocnicea. — Acli. Rich. 

That  the  plants  of  this  order  are  sometimes  poisonous,  like  Taxads,  is  now  certain. 
Two  children  were  poisoned  a  few  years  since  at  Chichester,  from  swallowing  the 
leaves  of  what  was  called  at  the  inquest  Male  Cypress,  but  which  I  ascertained,  from 
evidence  furnished  by  Mr.  Buckell,  to  be  Cupressus  Tliyoides. 

ADDITIONAL  GENERA. 
Pherosphsera,  Archer,  near  Arthrotaxis. 
Widdringtonia,  Endl.  near  Callitris. 
Frenela,  Endl.  ditto. 
Actinostrobus,  Endl.  ditto. 
Jjibocedrus,  EmU.  near  Thuja. 

Fitzroya,  Hooker,  near  Thuja. 
Saxe-Gothfea,  Lindl.  near  Juniperus. 
Glyptostrobus,  Endl.  near  Taxodium. 
Sequoia,  Endl.  ditto. 

Fig.  CLVIII.  a. 

Fig.  CLVIII.  a. — Cone  of  Pinus  muricata,  showing  the  difference  between  the  outer  and  inner 
sides  of  the  same  strobilus  wlien  the  inner  side  is  pressed  against  a  branch.  1.  A  pair  of  leaves  ; 
2.  the  end  of  tlie  leaf  magnified  ;  3.  a  seed,  natural  size. 
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Order  LXXV.  TAXACEiE.—TAXADS. 

Taxineae,  Rich.  Conif.  124,  (1826)  ;  Bartl.  Ord.  Nat.  95.  (1830);  Martins  Conspectus,  No.  58.  (1835); 
Endl.  Gen.  Ixxviii.  ;  Meisner,  p.  353.— Taxaceae,  Ed.  pr.  (1836). 

Diagnosis. — Gymnogens  with  repeatedly  branched  continuous  sterns^  simple  leaves  often 
forh-veinedj  solitary  females,  2-celled  anthers  opening  longitudinally^  and  the  mem- next  the  nucleus  inclosed. 

Fig.  CLX. 

Fig.  CLIX. 
Trees  or  shrubs  with  continuous,  un articulated  branches.  Wood  having  the  ligneous 

tissue  marked  with  circular  disks.    Leaves  usually  narrow,  rigid,  entire  and  veinless, 
evergreen,  alternate  or  distichous  ;  sometimes  dilated 
and  lobed,  and  in  those  cases  having  forked  veins  of 
equal  thickness.  Flowers  $,  naked,  but  surrounded 
by  imbricated  bracts.  $  Stamens  several ;  filaments 
usually  monadelphous  ;  anthers  combined  or  distinct, 
opening  longitudinally.  ̂   solitary.  Ovules  naked, 
the  foramen  at  their  apex,  their  outer  skin  becoming 
finally  hard.  Seed  usually  supported  or  surrounded 
by  a  succulent  imperfect  cup-shaped  pericarp.  Albu- 

men fleshy.  Embryo  straight,  dicotyledonous,  either 
antitropal  or  orthotropal. 

Yews  are  separated  from  Conifers  by  their  fruits 
not  being  collected  m  cones,  each  ovule  growing  singly, 

unprotected  by  hardened  scales  ;  so  that  this  is  a  degree  of  organization  yet  lower  than 
that  of  Conifers  themselves.  It  is  also  to  be  observed,  that  in  this  Order  the  leaves  do  not 
always  preserve  the  veinless  needle-shaped  state  of  Conifei-s,  but  expand  and  form  veins, 
which  are  then  forked  and  of  uniform  thickness,  just  as  in  Ferns.  To  me  it  appears 
that  this  deviation  on  the  part  of  many  genera  from  the  Coniferous  form  of  fruit,  is  a 
good  pi-actical  distinction.  Mr.  Bennett,  however,  is  of  opinion  that  Taxads  should 
not  form  a  distinct  Natural  Order,  but  ought  to  be  associated  with  Conifers  ;  at  least  such. 
I  presume  to  be  the  bearing  of  his  observations  in  Horsfield's  Plantce  Javanicce,  p.  37. 
In  the  opinion  of  this  excellent  botanist,  Taxus  belongs  to  Cupressese,  while  Podocarpus 
and  Dacrydium  should  be  associated  with  Abieteoe,  an  opinion  to  which  he  seems  to 
be  led,  in  part  at  least,  by  considerations  connected  with  the  pollen  of  those  plants. 
What  these  peculiarities  of  the  pollen  are,  is  explained  at  p.  228.  But  T  see  no  reason 
why  two  kinds  of  pollen  should  not  be  comprehended  under  the  Order  of  Taxads  as 
well  as  under  Conifers  ;  and  the  importance  of  distinctions  in  the  pollen  of  plants  appears 
to  me  to  be  at  least  very  doubtful. 

Fig.  CLIX. — Taxus  baccata  loaded  with  male  flowers;  1.  a  male  flower  ;  2.  an  anther  ;  3.  a  female 
flower  :  4.  a  vertical  section  of  an  ovule  ;  5.  of  a  ripe  fruit ;  6.  of  a  ripe  seed,  showing  the  embryo.— 
N.B.  4.  and  6.  are  the  same  part  in  youth  and  age  ;  5.  is  the  ripe  ovule,  with  an  accessory  cup 

Fig.  CLX.— Perpendicular  section  of  the  ripe  fruit  of  Taxus,  together  with  the  cup-shai>ed  pericarp, which  rises  round  it  after  the  pollen  has  taken  effect  upon  the  ovule. 
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These  plants  occur  in  the  milder  climates  of  a  great  part  of  the  world,  and  hence  they 
are  found  in  elevated  situations  within  the  tropics.  The  common  Yew  is  the  only  species 
known  in  Europe  ;  and  it  is  conunon  in  the  North  of  Asia.  The  majority  belong  to 
Asia  or  its  dependencies.  Dacrydium  and 
Pliyllocladus  are  abundant  in  New  Zea- 

land. Of  Podocarp,  the  richest  of  any 
in  species,  tlii'ee  are  fomid  at  the  Cape  of 
Good  Hope. 

Yews  and  their  alUes  are  resinous  like 
Conifers,  and  often  valuable  for  their 
timber,  as  evinced  by  the  common  Yew, 
which  is  unsurpassed  for  durability  and 
elasticity.  Podocarpus  cupressina  (Cho- 
moro)  is  one  of  the  best  timber  trees  of 
Java.  The  Dacrydium  taxifolium,  or 
Kakaterro  of  New  Zealand,  acquires  a 
height  of  -200  feet— Ed.  Ph.  J  own.  13. 378  ; 
its  branches  may  be  manufactured  into 
a  beverage  resembling  in  antiscorbutic 
quahties  the  well-known  spruce  beer. 
Podocarpus  Totarra  furnishes  the 
most  valuable  timber  in  New  Zealand  ; 
and  it  is  said  that  the  possession  of  the 
trees  has  been  the  cause  of  wars  among 
the  savage  natives.  The  leaves  of  the  common  Yew  are  fetid,  very  poisonous,  especially 
to  horses  and  cows.  (Rex  Cativolus  Taxo,  cujus  magna  in  Gallia  Germaniaque  copia  est, 
se  exanimavit.  Ccesar.)  The  berries  are  not  dangerous.  The  seeds  are  said  to  be  unwhole- 

some. On  the  authority  of  an  Italian  physician  it  is  stated  that  Yew-leaves,  when  admi- 
nistered in  small  doses  to  man,  have  a  power  similar  to  that  of  Digitalis  over  the  action 

of  the  heart  and  arteries,  reducing  the  circulation,  and  if  persisted  in  too  long,  or  given 
m  too  large  doses,  as  certainly  fatal.  Yew  is,  however,  repoi-ted  to  have  one  decided 
advantage  over  Digitalis,  by  its  effects  not  accumulatmg  in  the  system  ;  so  that  it  is  a 
much  more  manageable  and  more  efficient  remedy. — Burnett.  The  bark  of  Phyllocla- 
dus  trichomanoides  yields  a  red  dye.  The  fruits  of  Salisburia,  a  tree  of  great  beauty,  now 
common  in  Europe,  are  about  as  large  as  Damsons,  and  both  resinous  and  astringent  ; 
their  kernels  are  thought  by  the  Japanese  to  promote  digestion.  The  nuts  of  Caryotaxus 
are  very  astringent,  and  are  employed  by  the  Japanese  interpreters,  "  ad  coercendam 
urinam,"  when  they  are  likely  to  be  detained  for  a  long  time  in  the  Imperial  Council Chamber. 

CLXl. 

Taxus,  L. 
Podocarpus,  L'Hcr. Dacrydium,  Sol, 
Torreya,  Arnott. 

GENERA. 

I Caryotaxus,
  Zucc. 

Nageia,  Gdrtn. 
PhyUocladus,  L.  C.  Rich. 

Thalamia,  Spreng. 
Rohertia,  L.  C.  Rich. 
Brownetera,  L,  C.  Rich 

Cephalotaxus,  Zucc. 
Salisburia,  Smith. 

Ginko,  Kampf. 

NuMBEits.  Gen.  9.  Sp.  50. 

Polypodiaceof. PosiTiOxN.— Gnetaceje. — Taxace^. — Pinacese. 

Fig.  CLXI.— PhyUocladus  rhomboidalis  ;  1.  a  spike  of  ;  2.  an  anther  i  3.  the  inflorescence  of  the 
?  ,  with  a  pair  of  flowers. 



232 GNETACEiE. 
[GVMNOGENb. 

Ordeii  LXXVI.    GNETACEiE.— Joint  Firs. 

Gneteac,  Blumc,  in  Ann.  Sc.  2.  Ser.  2.  105.  (1834).- Endl.  Gen.  Ixxix. -Gnetacese,  LindL  in  Bot.  Reg.  1686.  {Julp,  1834)  ; Meisner,  p.  352. 

Diagnosis. — Gymnogerts  with  repeatedly  branched  jointed  stems,  simple  net-veined  leaves, 
1 -celled  anthers  opening  by  pores,  and  the  membrane  next  the  nucleus  protruded. 

Small  trees  very  much  branched,  or  sarmentose  shrubs,  secreting  watery,  not  resinous 

Fig.  CLXIII. 
matter,  with  opposite  or  clustered  branches,  and 
thickened  separable  articulations.  Leaves  oppo- 

site, entire,  with  anastomosing,  reticulated  veins  ; 
sometimes  very  minute  and  scale-shaped .  Wood 
with  the  ligneous  tissue  marked  with  circular 
disks.  Flowers  $  $ ,  arranged  in  catkins  or 
heads,  surrounded  by  opposite  decussating 

Fig.  CLXII.  scales  which  are  connate  at  the  base,  or  altogether 
consolidated  into  a  horizontal  ring.  ̂   Calyx 

1 -leaved,  transversely  slit  at  the  end,  projecting  from  its  bottom  a  monadelphous  fila- 
ment bearing  I -celled  anthers,  bursting  longitudinally  and  centrally,  so  as  to  form  a 

pore.  Pollen  (in  Gnetum,  simple,  smooth,  oblong,  Griffith),  in  Ephedra  ellipsoid,  with 
6  longitudinal  furrows.  $  altogether  naked,  or  sheltered  by  a  false  calyx  consisting 
of  two  scales,  more  or  less  combined,  each  of  which  surrounds  one  or  two  flowers. 
Ovary  0.  Ovule  pointed  by  a  style-Uke  process  formed  from  a  third  membrane  sur- 

rounding the  nucleus.  Seed  drupaceous,  before  maturity  pierced  at  the  point  and  ter- 
minated by  a  style-shaped  protruded  process  ;  finally  pointless.  Seed-coat  thickish, 

either  altogether  leathery,  or  shelly,  or  fibrous  internally,  and  succulent  externally  ;  in 
Gnetum  lined  by  acicular  woody  tissue.  Embryo  dicotyledonous,  in  the  middle  of 
fleshy  albumen  ;  radicle  superior. 

Conifers  and  Cycads  present  features  so  peculiar  that  their  separation  from  all  other 
Orders  is  a  point  concerning  which  there  can  be  no  difference  of  opinion.  It  is  indeed 
difficult  to  trace  a  plain  transition  from  them  to  the  other  parts  of  the  Vegetable 
Kingdom  in  which  perfect  sexes  are  present.  There  exist,  however,  a  few  plants,  not 
very  similar  to  each  other  in  appearance,  bearing  the  names  Gnetum  and  Ephedra,  in 
which  we  find  precisely  the  structure  and  habit  that  would  be  wished  for  by  a  theorist 
searching  for  evidence  to  bring  Gymnogens  into  communication  with  true  Exogens  ; 
for  one  of  them  has  all  the  appearance  of  a  Chloranth,  and  the  other  of  a  Casuarina  ; 
and  yet  both  retain  the  true  peculiarities  of  Gymnogens.  These  are  called  Gnetacese, 
and  may  in  English  be  termed  Joint  Firs,  for  they  are  closely  allied  to  Conifers,  but  are 
distinctly  known  by  their  stems  being  jointed  at  every  node.  In  these  plants  there  is 
little  tendency  to  form  cones,  and  in  the  genus  Gnetum  the  development  of  the  ovule  is 
so  peculiar  that  botanists  at  one  time,  myself  included,  supposed  that  the  real  ovule 
was  in  truth  an  ovary  pierced  at  the  summit,  for  it  consists  of  an  exterior  shell  of 
considerable  thickness  and  of  a  green  colour  ;  within  which  is  a  thinner  envelope  through 
which  passes  a  tubular  projection  fringed  at  the  point,  and  within  these  lies  a  nucleus, 
as  is  represented  in  the  accompanying  figure  of  the  young  ovule  of  Gnetum  Brunonia- 
num,  copied  from  an  unpublished  drawing  by  Mr.  Griffith.  So  that  this  sort  of  ovule 
has  3  distinct  integuments,  clear  of  the  nucleus.  It  is  to  Mr.  Griffith  that  I  owe  the 
knowledge  of  the  true  nnture  of  these  plants.    In  a  most  elaborate  impubhshed  Memoir 

I'ig.  CLXII. — Gnetum  Giienion  :  1.  a  section  of  an  ovule  showing  the  three  nieiubranes,  of  which  the innermost  protrudes  in  the  form  of  a  stigma. 
Fig  CLXIII  — A  thin  section  of  the  wood  of  Gnetum  Gnemon,  highly  magnilied,  after  A.  Urongniart 



Gymnooens.] GNETACE^. 233 

on  the  structure  of  Guetum,  he  shows  that  in  reahty  the  whole  of  the  apparatus  belongs 
to  the  ovuluni.  In  that  Memoir  (dated  Aug,  4,  1835),  which  unfortunately  did  not  reach 
me  till  after  the  publication  of  the  last  edition  of  this  work,  there  is  the  following' 
description  of  the  development  of  the  parts  of  this  extraordinary  structure. 

"  At  a  period  long  before  the  exsertion  of  the  anthers,  the  ovules,  which  lie  upon  the 
male  flowers,  are  generally  of  an  oblong  form,  and  consist  of  a  central  cellular  solid 
body,  inclosed  in  two  envelopes.  The  outermost  of  these  is  fibro-cellular  and  divided 
longitudinally  on  the  upper  face,  or  that  nearest  the  axis  ;  the  fissure  extending  nearly 
to  the  base  of  the  ovule.*  The  inner  or  second  envelope  is  cellular,  and  is  divided 
irregularly  towards  its  apex. 

"  This  envelope  does  not  at  this  period  entirely  inclose  the  nucleus :  the  points  of  some 
of  the  lacini£e  or  divisions  project  occasionally  beyond  the  apex  of  the  outer  envelope. 

The  nucleus  is  an  oval  or  oblong  cellular  body, 
rounded  off  at  its  apex,  which  is  composed  of 
lax  cellular  tissue. 

"  The  next  change  consists  in  the  commence- 
ment of  the  obliteration  of  the  longitudinal 

fissure,  existing  along  the  posterior  face  of  each 
outer  envelope,  and  of  an  extension  of  the 
inner  coat  over  the  nucleus,  the  apex  of  which 
becomes  more  or  less  depressed :  the  centre 
of  the  depression,  however,  projecting  in  the 
form  of  a  cone  of  a  very  slight  elevation.  At 
the  time  of  flowering,  or  of  the  exsertion  and 
dehiscence  of  the  anthers,  the  fissui'e  originally 
existing  along  the  upper  face  of  the  outer  coat 
has  disappeared  ;  with  the  exception  of  a  small 
portion  at  the  apex  of    the    ovule,  which 
remains  unclosed  throughout.    The  ovules  are 
at  this  period  in  some  species  oblique.  The 
inner  envelope  is  generally  entirely  inclosed 
within  the  outer ;  the  points  of  its  lacinise  reach, 
however,  to  the  openmg  existing  in  the  apex  of 
this  latter,  and  occasionally,  but  by  no  means 
universally,  project  beyond  it  to  a  short  distance. 

This  coat  has  undergone  scarcely  any  change,  and  corresponds 
in  shape  to  the  cavity  of  the  outer  envelope.     The  nucleus 
is  completely  covered  by  both  integuments,  and  its  apex, 
which  continues  of  the  same  form,  is  occasionally  tinged  with 
brown.    Within  its  substance,  which  is  entirely  cellular,  and 
towards  its  centre,  there  exists  a  small  cavity,  lined  with  a 
membranous  sac,  attached  apparently  to  the  apex  of  the 
cavity,  and  containing  a  number  of  minute  grumous-looking 
brown  masses  arranged  without  any  obvious  regularity. 
This  sac  I  consider  to  be  the  amnios,  with  which  it  agi'ees  in 
its  development  and  subsequent  disappearance  ;  it  exists  at  a 
rather  early  period,  and  is  developed  within  a  cavity  formed 
by  some  excavating  process. 

"A  short  time  after  the  fall  of  the  male  flowers  an  extra- 
ordinary change  will  be  found  to  have  occurred,  consisting 

of  the  very  rapid  and  apparently  sudden  development  of  a 
new  membrano-cellular  envelope  between  the  second  coat 

'  ■  and  the  nucleus.     This  new  formation,  which  I  may  term the  additional  coat,  envelopes  the  nucleus  pretty  closely,  and  is  continued  upwards 
beyond  the  apex  of  the  nucleus  into  a  cylindrical  tubular  process  ;  the  mouth  of  the 
tube  being  laciniate  or  fiimbriated.  At  the  period  now  referred  to,  its  apex  barely 
projects  beyond  the  outer  envelope.  During  its  development  no  particular  change  has 
taken  place  either  in  the  original  integuments  or  nucleus.  At  a  somewhat  later  period, 
the  ovules,  except  in  the  instance  quoted  in  the  note,  hitherto  concealed  by  the  involu- 

cre, will  be  found  exposed,  and  the  outer  coat  to  have  become  of  a  green  colour,  f 

"  *  This  division  is  perhaps  similar  to  that  which  Brown  states  to  take  place  in  Dacrydium." 
*'  t  In  one  species,  G.  Brunonianum,  the  ovules  are  at  an  early  period  exposed,  owing  to  the  obsolete- ness of  the  annulate  involucre." 
Fig.  CLXI v.— Analysis  of  Gnetum,  from  sketches  by  Mr.  Griffith  ;  1.  a  ring  of  ̂   and  ̂   flowers  ; 

2.  a  ̂   ;  3.  a  perpendicular  section  of  a  ̂   f  showing  the  3  membranes  overlying  the  nucleus :  4.  an  em- 
bryo extracted ,  with  its  long  funicle. 
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The  opening  through  its  apex  is  distinct,  and  its  direction  vertical.  The  second 
envelope  continues  unchanged.  The  tubular  prolongation  of  the  additional  or  third 
envelope  now  projects  through  the  openings  in  the  original  coats  to  a  considerable 
distance.  Tlie  mouth  of  the  tube  is  also  rather  dilated,  and  the  fringes  of  its  mai'gin 
spread  out  irregularly  and  to  various  extents.  The  whole  of  the  tubular  prolongation 
has  become  tinged  with  brown,  in  some  cases  approaching  to  black.  It  is  to  this  stage 
or  period  that  the  descriptions  of  those  authors  who  attribute  a  style  and  stigma  to  this 
genus  apparently  refer.  Both  Dr.  Brown  and  Professor  Lmdiey  must  likewise  advert 
to  this  period  when  they  state  the  nucleus  to  be  surrounded  with  three  envelopes." 

There  can  be  no  doubt,  then,  that  in  reaUty  Gnetimi  is  as  truly  naked-seeded  as  Coni- 
fers themselves. 

Independently  of  the  singular  organisation  of  its  ovule,  the  genus  Gnetum  is 
remarkable  for  some  other  peculiarities.  Its  seed,  which  resembles  a  drupe,  has  within 
the  outer  fleshy  integument,  a  layer  of  needle -like  woody  tissue  of  a  very  remarkable 
nature,  freely  separating  when  disturbed,  and  lookmg  much  like  the  hairs  of  Cowhage. 
The  embryo,  according  to  Mr.  Griffith,  is  attached  to  an  "  enormously  long  tortuous 
and  spirally  but  irregularly  twisted  cellular  funiculus,  the  cells  of  which  are  much 
elongated  and  twisted.  Its  length  varies,  when  moderately  puUed  out,  from  3^  to  5 
inches,  the  whole  length  of  the  seed  being  about  an  inch.  This  fimicle,  as  well  as  the 
extremely  similar  one  of  Cycas,  has  the  property  of  contracting  when  immersed  in 
water." — MSS.  p.  15.  Although  belonging  to  the  same  category  as  Conifers  and  Taxads, 
tlie  Joint  Firs  are  very  distinctly  separated  from  them  ;  for  they  have  a  calyx  for  the 
male  flowers,  and  their  anthers  burst  by  pores,  not  longitudinally,  to  say  nothing  of  the 
peculiarities  of  the  ovule. 

Natives  of  the  temperate  parts  of  Eui-ope,  Asia,  and  South  America,  and  in  the  case 
of  Gnetum,  of  the  hottest  parts  of  India  and  Guiana. 

The  interior  of  the  pericarp  of  Gnetum  urens  is  lined  with  stinging  hairs  ;  the  seeds 
are  eaten  ;  the  stem  exudes  a  transparent  gum,  and  when  cut  across  yields  an  abundance 
of  clear  transparent  tasteless  water,  which  may  be  drank. — Aubl.  In  Amboyna  the 
seeds  of  Gnetum  Gnemon  are  eaten  roasted,  boiled,  or  fried,  and  the  green  leaves  form 
a  favourite  vegetable  in  lieu  of  Spinach  ;  they  are,  however,  very  tasteless. — Rumph. 
The  branches  and  flowers  (Amenta  Uvse  luaritimse,  Off.)  of  the  Asiatic  Ephedras  were 
formerly  kept  m  the  shops  as  styptics.  The  fruit  is  said  to  be  mucilaginous,  eatable, 
sub-acid,  and  shghtly  pungent. 

GENEKA. 
Ephedra,  Linn. 

'  Gnetum,  Linn. 
Thoa,  Aubl. Gnomon,  Rumph. 
Ula,  Rheede. 

Numbers.  Gen.  2.    Sp.  15. 

Chloranthacece. 
Position. — Pinaceae. — Gnetace^. — Taxaceae. 

Casuannaceca. 

N.B.  C.  A.  Meyer  enumerates  21  species  of  Ephedra  alone. 
7  species  of  Gnetum. 

Eudlicher  makes  out 
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Class  VII.  EXOGENS. 

Dicotyledones,  Jiiss.  Gen.  70.  (1789)  ;  Desf.  Mem.  Inst.  1.  478.  (1796).— Exorhizeae  and  Synorlii/.eae, 
Rich.  Anal.  (1808j. — Dicotyledoneae  or  Exogenae,  DC.  Theor.  p.  209.  (1818  . — Phanerocotyledoiieae 
or  Seminiferae,  Agardh.  Aph.  74.  (1821).— Anthophytae  and  Caipophytae,  Oken. —  Dichorg.ina, 
Schultz.  -  Phylloblastae,  Reichenbach.—  llomogens,  Lindl.  in  Bot.  Reg.  1839. — Acramphibrya,  Endl. 
Gen.  p.  258.  >1837j  — Synechophyta,  Schleiden. 

By  common  consent  the  plants  to  which  botanists  formerly  gave  the  name 
of  Dicotyledons,  and  which  now  bear  that  of  Exogens,  are  recognised  as  the 
most  completely  formed  of  all  the  Vegetable  Kingdom.  In  the  more  highly 
organised  species  they  possess  a  degree  of  vitality  unknown  except  among 
Gymnogens.  A  centmy  or  two  terminates  the  life  of  an  Endogenous  tree, 
unless  in  a  few  rare  cases  ;  while  many  Exogens  may  have  been  the 
monarchs  of  their  forests  even  at  the  commencement  of  the  Christian  era. 

This  arises  from  their  peculiar  manner  of  growth,  which  insures  a  renova- 
tion of  their  vigour  with  each  succeeding  year  ;  and  it  is  in  allusion  to  this 

circumstance  that  their  name  has  been  contrived. 

Exogens,  or  outward  growers,  are  so  called  because,  as  long  as  they  con- 
tinue to  grow  they  add  new  wood  to  the  outside  of  that  formed  in  the  pre- 
vious year  ;  in  which  respect  they  differ  essentially  from  Endogens,  whose 

wood  is  constructed  by  successive  augmentations  from  the  inside.  All  the 
trees  of  cold  climates,  and  the  principal  part  of  those  in  hot  latitudes,  are 
exogenous.  In  an  Exogen  of  ordinary  structure  the  embryo  consists  of  a 
cellular  mass,  in  which  there  is  usually  no  trace  of  woody  or  vascular  tissue  ; 
but  as  soon  as  germination  commences  fine  ligneous  cords  are  seen  proceed- 

ing from  the  cotyledons  towards  the  radicle  meeting  in  the  centre  of  the 
embryo,  and  forming  a  thread-like  axis  for  the  root.  As  the  parts  grow  the 
ligneous  cords  are  increased  in  thickness  and  number,  and  having  been  in- 

troduced among  the  cellular  mass  of  the  embryo,  are  separated  from  each 
other  by  a  portion  of  the  cellular  substance,  which  continues  to  augment 
both  in  length  and  breadth  as  the  woody  cords  extend.  By  degrees  the 
plumule  or  rudimentary  stem  becomes  organised,  and  having  lengthened  a 
little,  forms  upon  its  surface  one,  two,  or  more  true  leaves,  which  gradually 
expand  into  thin  plates  of  cellular  substance  traversed  by  ligneous  cords  or 
veins  converging  at  the  point  of  origin  of  the  leaves.  If  at  that  time  the 
interior  of  the  young  plant  is  again  examined,  it  will  be  found  that  more 
ligneous  cords  have  been  added  from  the  base  of  the  new  leaves  down  to  the 
cotyledons,  where  they  have  formed  a  junction  with  the  first  wood,  and  have 
served  to  thicken  the  woody  matter  developed  upon  the  first  growth.  Those 
ligneous  cords  which  proceed  from  the  base  of  the  leaves  do  not  unite  in  the 
centre  of  the  new  stem,  there  forming  a  solid  axis,  but  pass  down  parallel 
with  the  outside,  and  leave  a  small  space  of  cellular  tissue  in  the  middle  ; 
they  themselves  being  collected  into  a  hollow  cylinder,  and  not  uniting  in 
the  middle  until  they  reach  that  point  where  the  woody  cords  of  the  cotyle- 

dons meet  in  order  to  form  the  solid  centre  of  the  root.  Subsequently  the  stem 
goes  on  lengthening  and  forming  new  leaves  :  from  each  leaf  may  again  be 
traced  a  formation  of  woody  matter  disposed  concentrically  as  before,  and 
uniting  with  that  previously  formed  :  a  cylinder  of  cellular  substance  being 
always  left  in  the  middle.  The  solid  woody  centre  of  the  root  proceeds 
in  its  growth  in  a  corresponding  ratio,  lengthening  as  the  stem  lengthens, 
and  increasing  in  diameter  as  the  leaves  unfold  and  new  woody  matter  is 
produced.  The  result  of  this  is,  that  when  the  young  Exogen  has  arrived 

at  the  end  of  its  first  year's  growth  it  has  a  root  with  a  solid  woody  axis, 
T 
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Root. Fig.  CLXV. 

and  a  stem  with  a  hollow  woody  axis  surrounding  cellular  tissue,  the  whole 
being  covered  in  by  a  cellular  integument.  But  as  the  woody  cords  are 
merely  plunged  into  a  cellular  basis,  the  latter  passes  between  them  in  a 
radiating  manner,  connecting  the  centre  with  the  circumference  by  straight 

passages,  often  imperceptible  to 
the  naked  eye,  but  always  pre- 

sent. The  annexed,  diagram 
illustrates  this. 

Here  we  have  the  origin  of 
pith  in  the  central  cellular  tissue 
of  the  stem,  of  wood  in  the  woody 
axis,  of  bark  in  the  cellular  in- 

tegument, and  of  medullary  processes  in  the  radiating  passages  of  cellular 
tissue  connecting  the  centre  with  the  circumference. 

The  woody  axis  is  not,  however,  quite  homogeneous  at  this  time.  That 
part  which  is  near  the  centre  contains  vessels  of  different  kinds,  particularly 
dotted  vessels  (bothrenchyma)  ;  the  part  next  the  circumference  is  usually 
destitute  of  vessels,  and  consists  of  woody  tissue  exclusively  :  of  these  two 
parts  that  with  the  vessels  belongs  to  the  wood,  properly  so  called,  and 
serves  as  a  mould  on  which  future  wood  is  added  ;  the  other  belongs  to  the 
bark,  separates  under  the  form  of  liber,  and  in  like  manner  serves  as  a 
mould  within  which  future  liber  is  disposed. 

At  the  commencement  of  a  second  year's  growth  the  liber  separates  spon- 
taneously from  the  true  wood  ;  a  viscid  substance  called  cambium  is  secreted 

between  them  ;  and  the  stem  again  lengthens,  forming  new  leaves  over  its 
surface.  The  ligneous  cords  in  the  leaves  are  prolonged  into  the  stem, 
passing  down  among  the  cambium,  and  adhering  in  part  to  the  wood  and  in 
part  to  the  liber  of  the  previous  year,  the  former  again  having  vessels  inter- 

mingled with  them,  the  latter  having  none.  The  cellular  tissue  that  con- 
nected the  wood  and  liber  is  softened  by  the  cambium,  and  grows  between 

them  horizontally  vfhile  they  grow  perpendicularly,  extending  to  make  room 
for  them,  and  consequently  interposed  between  the  woody  cords  of  which 
they  each  consist,  forming  in  fact  a  new  set  of  medullary  processes  termi- 

nating on  the  one  hand  in  those  of  the  first  year's  wood,  and  on  the  other 
in  those  of  the  first  year's  liber.  This  addition  of  new  matter  takes  place 
equally  in  the  stem  and  in  the  root,  the  latter  extending  and  dividing  at  its 
points,  and  receiving  the  ends  of  the  woody  cords  as  they  diverge  from  the 
main  body.  The  following  figure  illustrates  this,  and  shows,  when  com- 

pared with  the  last,  what  difference  there  is  in  the  appearance  of  the  stem 
of  an  Exogen  one  and  several  years  old. 

And  thus,  year  after  year,  the  Exogen  goes  on, 
forming  zone  upon  zone  of  wood,  which  is  perma- 

nent, and  zone  within  zone  of  bark  which  perishes 
at  the  outside,  but  is  renovated  at  the  inside,  as 
the  stem  increases  in  diameter. 

If  this  account  is  compared  with  what  has 
already  been  stated  concerning  Endogens,  it  must 
be  obvious  that  the  stem  of  these  two  great  classes 
is  formed  from  the  very  beginning  in  an  essentially 
different  manner.  Endogens  have  no  cylindrical 
column  of  pith  ;  their  woody  arcs  are  never  col- 

lected into  a  cylinder,  through  the  sides  of  which  the  cellular  tissue  passes 
Fig.  CLXVI. 

Fig.  CLXV.— Ideal  section  of  the  root  and  stem  of  an  Exogen  one  year  old. 
Fig.  CLXVI.— Real  section  of  the  stem  of  an  Exogen  six  years  old. 
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in  the  form  of  medullary  processes  ;  and  the  woody  matter  of  their  bark, 
so  to  call  their  cortical  integument,  is  not  parallel  with  that  of  the  wood  and 
spontaneously  separable  from  it.  The  only  way  in  which  the  growth  of  the 
stem  of  Exogens  corresponds  with  that  of  Endogcns  is  that  in  both  classes  the 
woody  matter  is  connected  with  the  leaves  ;  and  in  both  a  cellular  substance 
is  the  foundation  of  the  whole  structure.  Nevertheless,  attempts  have  been 
made  by  some  modern  physiologists  to  identify  the  two,  and  to  show  that 
the  one  is  very  little  different  from  the  other. 

It  is  not,  however,  to  be  supposed  that  the  manner  of  groAvth  in  Exogens, 
is  in  all  cases  exactly  what  has  been  thus  described  as  its  normal  condition. 
On  the  contrary,  a  great  variety  of  modifications  has  been  found  to  exist, 
dependent  in  part  upon  an  excessive  development  of  cellular  matter,  and  in 
part  upon  the  formation  of  angles,  lobes,  or  sinuosities,  upon  the  loss  of  con- 

centric rings  of  wood  for  which  a  great  homogeneity  of  structure  is  substi- 
tuted, and  upon  the  production  of  irregular  zones  of  cellular  matter  resem- 

bhng  bark,  between  the  zones  of  wood.  Cases  of  this  kind  have  attracted 
the  attention  of  most  modern  botanists.  Several  have  been  noticed  in  my 
Introduction  to  Botany,  in  the  Penny  Cydopcedia,  art.  Exogens,  and  by 
Decaisne,  Adrien  de  Jussieu,  Schultz,  Gaudichaud  and  Schleiden ;  but  they 
have  not  been  applied  successfully  to  systematical  purposes.  In  a  sketch  of 
a  possible  plan  of  extending  the  classes  of  plants  at  the  expense  of  Exogens 
{Bot.Reg.  1839.  Misc.  p.  76),  I  have  suggested  the  formation  of  a  group  to 
be  called  Homogens,  to  which  it  has  been  proposed  to  unite  Birthworts, 
Nepenths,  Lardizabalads,  Menisperms,  Peppers,  and  several  other  Orders. 
The  character  upon  which  reliance  was  placed  was  the  remarkable  nature 
of  the  wood  of  these  plants,  which  never  have  more  than  one  zone  of  woody 
mattei-,  to  whatever  age  they  may  have  arrived.  M.  Decaisne  has  however 
shown  [Memoire  sur  les  Lardizabalees),  that  although  this  peculiarity  is 
extremely  striking  in  some  cases,  as  for  example,  in  Aristolochia  labiosa,  yet 
that  it  is  not  constant  in  even  the  same  Order,  A.  Clematitis  having  annual 
zones  ;  and  that  in  Menispermads,  while  there  is  a  great  departure  from 
the  ordinary  structure  of  Exogens,  except  Aristolochia  so  far  as  regards 
the  liber,  the  wood  is  regularly  zoned  in  many  instances,  although  the 
dotted  vessels  are  wanting. 

Nevertheless,  although  from  the  very  imperfect  state  of  information 
concerning  the  true  structure  of  the  stems  of  plants,  I  am  unable  to  offer,  for 
retaining  this  division,  such  reasons  as  would  be  satisfactory,  yet  I  think  it  will 
be  recognised  hereafter,  either  wholly  or  in  part ;  at  least  I  am  persuaded  that 
the  time  will  come  when  the  internal  structure  of  the  stem  will  be  far  more 
extensively  consulted  than  it  now  is,  and  be  made  the  basis  of  good  and 
important  systematic  divisions.  Schultz  preceded  me  in  this  attempt,  in  pre- 

paring his  Synorgana  dichorganoidea  {Naturliches  System  des  PJianzenreichs, 
p.  319,  1832),  to  which  he  referred  Piperacese,  Saururacese,  Chloranthaceie, 
Nyctaginacese,  Callitrichacea3,  Hippuridaceae,  Myriophyllacese,  Amarantha- 
ceae,  Cycadeacese,  Nymphieacese,  Nelumbiaceae,  and  Diphylleiacese,  and  his 
proposition,  like  mine,  has  fallen  to  the  ground.  But  although  the  genera 
he  collects  under  Dipliylleiacese,  namely,  Diphylleia,  Podophyllum,  and 
others,  are  in  no  w^ise  different  from  the  ordinary  state  of  herbaceous  Exo- 

gens, yet  it  must  be  admitted  that  Hippurids  and  several  of  the  others  offer 
less  resemblance  to  that  plan  of  organisation.  It  is  difficult  to  say  whether 
Schleiden  contemplates  the  possibility  of  any  similar  division  ;  but  it  is 
worthy  of  notice  that  he,  in  his  paper  the  Anatomico-physiological  Differ- 

ences in  the  Sti'ucture  of  Stems,  translated  in  the  Annals  of  Botany  (iv.  240) 
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collects  Peppers,  Nyctaginacese,  Amaranths,  and  Chenopods,  by  the  common 
character  of  their  stems  having  several  sets  of  fibrovascular  bundles,  as  in 
Endogens.  It  is  however  evident,  as  is  stated  in  the  proper  places  of 
this  work,  that  the  character  proposed  by  Schleiden  is  no  more  universal 
than  that  which  has  been  mentioned  by  myself ;  and  therefore  I  think  it  more 
prudent  to  defer  for  the  present  an  attempt  at  maintaining  the  Class  of  Homo- 
gens,  and  to  leave  it  to  be  determined  by  future  and  very  extended  inquiries, 
whether  such  a  group  really  exists  in  nature,  what  are  its  limits,  and  how 
they  are  to  be  defined.  It  seems  probable  that  some  such  a  group  does 
exist,  or  at  least  that  in  the  stems  of  Dicotyledonous  plants  there  are  modifi- 

cations of  structure  of  the  very  highest  importance,  to  which  attention  has 
been  hitherto  insufficiently  directed. 

If  Exogens  are  distinctly  known  from  Endogens  by  their  peculiar  manner 
of  growth  and  by  the  arrangement  of  their  woody  matter,  they  are  not  less 
clearly  defined  by  external  marks. 

Their  leaves  have  the  veins  ramifying  from  the  midrib,  or  ribs  if  there  are 
several,  in  so  intricate  a  manner  as  to  give  the  appearance  of  irregular  net- 

work. Their  veins  never  run  parallel  with  each  other  without  ramifications; 
for  if,  as  sometimes  happens,  they  appear  to  do  so,  it  will  be  found  that  the 
appearance  is  confined  to  the  principal  veins  or  ribs,  and  that  the  secondary 
veins  between  them  ramify  in  the  usual  way.  The  leaves  are  moreover  in 
most  cases  articulated  with  the  stem,  leaving  behind  them  a  clean  scar  when 
they  die,  not  rotting  away  and  hanging  upon  the  stem  in  the  form  of  a 
ragged  sheath,  as  is  common  in  Endogens.  Moreover,  they  are  frequently 
furnished  with  stipules,  an  unusual  circumstance  in  Endogens. 

The  flowers  of  Exogens  are  usually  constructed  upon  a  quinary  type,  that 
is  to  say,  have  five  sepals,  five  petals,  and  five  stamens,  or  some  power  of  that 
number  ;  now  and  then  they  vary  to  a  type  of  four,  or  they  exceed  the 
number  five  ;  but  we  rarely  find  the  ternary  structure  of  Endogens  present 
in  them.  If,  as  in  Crowfoots,  Berberids,  Anonads,  and  other  Orders,  the 
sepals  and  petals  follow  a  ternary  type,  the  number  three  is  lost  in  the  sta- 

mens or  the  ovary.  The  Natural  Order  of  Menispermads  is  the  only  one 
among  Exogens  in  which  the  ternary  type  regularly  pervades  all  the  parts 
of  the  flower. 

In  their  manner  of  growth  they  rarely  resemble  Endogens.  The  conse- 
quence of  the  ramification  of  the  veins  is  to  give  their  leaves  a  broad  and 

rounded  figure,  the  efi'ect  of  which  upon  their  general  appearance  is  to  pro- 
duce the  round-headed  aspect  that  we  recognise  in  all  the  trees  naturally 

inhabiting  this  country.  In  no  known  instance  does  the  stem  grow  by  the 
development  of  a  single  terminal  bud  ;  so  that  we  never  find  in  this  class 
the  columnar  aspect  of  Palm-trees,  unless  the  genus  Theophrasta  be  con- 

sidered an  exception. 

The  difi'erences  between  Exogens  and  Endogens,  thus  strongly  marked  in 
the  stem,  leaves,  and  flowers,  are  connected  with  others  in  the  embryo. 
In  Exogens  of  the  common  kind  this  organ  has  two  lobes,  held  together  by 
a  minute  central  body,  the  upper  end  of  which,  between  the  lobes,  is  the 
plumule  or  rudimentary  stem,  the  lower  the  radicle  or  rudimentary  root ; 
the  lobes  themselves,  or  cotyledons,  are  rudimentary  leaves.  This  structure 
is  readily  seen  in  a  hazel-nut  or  a  garden-bean  ;  the  deviations  from  it  are 
few  and  unimportant  as  compared  with  those  of  Endogens.  Three  or  a 
greater  number  of  cotyledons  may  be  present  in  a  whorl,  instead  of  two 
opposite  to  each  other.  Or  one  of  the  two  cotyledons  may  be  much  smaller 
than  the  other,  as  in  Trapa  ;  or  they  maybe  deeply  lobed,  as  in  the  garden- 
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cress.  But  in  all  these  eases  the  deviations  are  obviously  reconcileable  with 
the  typical  character  of  being  dicotyledonous. 

When  the  embryo  of  an  Exogen  germinates,  the  radicle  simply  lengthens 
at  its  point,  without  having  to  break  through  the  coat  of  the  embryo  ;  on  this 
account  Exogens  have  been  named  exorhizal. 

Hence  the  class  of  Exogens  has  five  important,  and,  in  some  measure, 
independent  characters,  by  which  its  limits  are  settled. 

1.  The  wood  is  exogenous. 
2.  The  veins  of  the  leaves  are  netted. 
3.  The  fructification  is  formed  upon  a  quinary  or  quaternary  type. 
4.  The  embryo  is  dicotyledonous. 
5.  The  germination  is  exorhizal. 
Exogens  have  received  other  appellations  in  allusion  to  such  characters  ; 

they  are  commonly  called  Dicotyledones,  and  Exorhizje  is  another  but  less 
common  appellation  ;  moreover,  they  are  the  PhanerocotyledonesB  of 

Agardh,  the  Anthophytse  and  Carpophytae  of  Oken's  school,  the  Dichor- 
gana  of  Schultz,  the  Phylloblastse  of  Reichenbach  ;  not  to  mention  names 
still  more  obscure. 

In  consequence  of  imperfect  development,  and  the  abortion  or  multipli- 
cation of  parts,  many  deviations  occur  from  the  above  characters.  But,  as 

in  Endogens,  so  in  these,  such  anomalies  do  not  cause  any  real  difficulty  in 
distinguishing  Exogens  from  other  plants.  Suppose  the  stem  to  be  so 
shghtly  formed,  as  in  Mossweeds  (Podostemacese),  or  the  aquatic  Hippurids, 
as  not  to  arrive  at  a  state  in  which  the  exogenous  arrangement  is  percepti- 

ble, we  have  the  dicotyledonous  embryo,  and  the  typical  number  of  the 
floral  organs  to  guide  us.  Let  the  leaves  appear  as  scales,  as  in  Lathrsea, 
Orobanche,  and  the  like  ;  still  there  is  the  embryo  or  again  the  floral 
proportions.  If  the  fructification  is  absolutely  ternary  as  in  Menispermads, 
the  organisation  of  the  stem,  leaves,  and  embryo  reveals  the  true  nature  of 
such  plants.  Or  if  the  embryo  is  undivided,  as  in  Cuscuta,  and  at  the 
same  time  the  veins  of  the  leaves  deficient,  and  all  this  with  an  incomplete 
formation  of  woody  matter,  then  the  number  of  parts  in  the  flower  remains 
to  prevent  our  falling  into  error.  It  is  therefore  always  to  be  remembered, 
that  the  limits  of  this  great  class  are  not  exclusively  determined  by  one 
single  character,  but  by  a  combination  of  five  ;  a  part  of  which  may  be 
occasionally  exceptional  or  undiscoverable. 

But  while  the  class  of  Exogens  is  thus  distinctly  circumscribed,  it  is 
found  to  approach  the  limits  of  other  classes  at  various  points.  It  evidently 
touches  Gymnogens  by  means  of  Beefwoods  (Casuarinacese)  ;  Endogens 
are  represented  by  Crowfoots,  some  of  the  species  of  Ranunculus  having 
a  striking  resemblance  to  Alismads,  and  perhaps  by  Peppers,  which  seem 
to  have  a  tendency  to  Arads.  Menispermads  may  almost  be  mistaken  for 
Sarsaparillas  (Smilacese),  and  thus  a  connection  is  established  with  Dic- 
tyogens  ;  Mossweeds  (Podostemacese)  may  be  regarded  as  analogous  to 
Liverworts  among  Thallogens  ;  it  is  not  unreasonable  to  regard  Hippurids 
as  an  exogenous  form  of  Arrowgrasses,  or  CaUitriche  as  the  analogue  of 
Lemna,  and  the  whole  Nymphal  Alliance  certainly  comes  very  near  to 
Hydrocharads. 

The  difierent  methods  of  classifying  Exogens  have  been  considered  in 
the  introductory  part  of  this  work.  That  which  is  here  adopted  is  founded 
on  the  following  considerations. 

The  office  of  reproduction  is,  after  that  of  sustaining  life,  the  most 
essential  in  the  economy  of  both  plants  and  animals,  and  therefore  the 



240 EXOGENS. 

modifications  which  are  found  in  the  organs  of  reproduction  may  be  expected 
to  furnish  the  best  characters  for  classification,  after  those  of  nutrition. 
The  latter  have  been  already  employed  as  the  foundations  of  the  classes,  as 
far  as  they  appear  susceptible  of  being  so  applied  ;  the  former,  consisting 
of  the  stamens  and  pistil,  have  been  little  used  for  the  classes,  and 
appear  to  present  as  many  modifications  as  are  required  for  secondary 
divisions.  That  was  the  opinion  of  Linnseus,  who  adopted  them  in  the 
construction  of  the  Classes  and  Orders  of  his  sexual  system  ;  but  he  mainly 
relied  upon  their  number,  which  is  a  circumstance  of  little  or  no  importance, 
and  where  that  was  done  his  classification  proved  useless  ;  but  in  those 
parts  of  the  system  in  which  he  made  use  of  other  circumstances,  as  in  his 
Monadelphia,  Diadelphia,  Tetradynamia,  Didynamia,  Syngenesia,  &,c.,  his 
divisions  ceased  wholly  or  in  part  to  be  artificial,  and  although  in  some 
instances  modified,  still  correspond  essentially  with  the  Natural  Orders  of 
modern  botanists. 

Nor  did  the  importance  of  the  stamens  and  pistil  escape  the  keen  eye  of 
Jussieu,  who  relied  upon  them  very  much  in  the  construction  of  his  inge- 

nious system.  In  the  first  place,  he  separated  from  all  other  Exogens 
those  which  have  the  stamens  in  one  flower  and  the  pistil  in  another,  and 
he  called  them  Diclinous,  and  by  this  process  he  brought  together  a  collec- 

tion of  Natural  Orders,  corresponding  with  the  Monoecious  and  Dioecious 
plants  of  Linnjeus.  No  one  can  doubt  that  this  was  a  judicious  step,  and 
upon  the  whole  the  plants  collected  in  the  diclinous  division  resemble  each 
other  more  than  they  resemble  anything  else  ;  but  he  excluded  a  large 
number  of  truly  diclinous  plants,  which  are  scattered  over  other  parts  of 
his  classification,  and  this  has  led  to  the  idea  that  the  distinction  itself 
was  a  bad  one,  an  opinion  in  which  I  formerly  concurred  ;  but  a  more 
careful  examination  of  it  since,  and  an  extended  acquaintance  with  the 
Vegetable  Kingdom,  has  entirely  convinced  me  that  we  have  no  available 
characters  for  breaking  up  Exogens  into  primary  groups  or  sub-classes 
superior  to  those  of  separated  and  united  sexes,  that  is,  to  diclinism  and 
hermaphroditism.  Not  that  they  are  without  exceptions  ;  to  employ  the 
forcible  language  of  Jussieu  himself :  Ut  in  prcecedenti  serie  nonnullas 
dicUnis  hermaphroditis  commixtas  plantis  adynittit  exceptio,  sic  in  didinium 
ordines  qucedam  irrepunt  hermaphroditcB,  consentiente  aut  jubente  naturd 
quce  stabiliores  interdum  eludit  regidas,  nonnunquam  instabilis  ipsa  aut 

abstrusis  legibus  obtemperans.'' — Gen.  PI.  384.  But  if  what  are  called 
polygamous  plants,  that  is  to  say,  such  as  have  a  rudimentary  pistil  in  the 
male  flowers,  and  rudimentary  stamens  in  the  female  flowers,  are  regarded 
as  being  hermaphrodite,  as  they  surely  are,  and  the  idea  of  a  dichnous 
structure  is  limited  to  cases  of  a  total  separation  of  the  stamens  and  pistil, 
these  exceptions  are  reduced  to  a  small  and  unimportant  number,  of  no 
moment  in  a,  classification.  For  this  reason,  then,  the  diclinous  sub- 

class of  Jussieu  is  still  preserved  ;  increased  by  modern  discoveries  and 
improved  by  the  expulsion  of  such  plants  as  Piper,  Gnetum,  Ulmus,  and 
others  which  belong  to  hermaphrodite  Orders,  or  have  other  afiinities  than 
those  suggested  by  Jussieu. 

In  this  way  Exogens  are  broken  up  into  2  groups,  the  one  Diclinous  and 
the  other  Hermaphrodite.  The  latter  is  divided  by  almost  everybody 
into  Polypetalous,  Monopetalous,  and  Apetalous  sub-classes  ;  following  the 
old  systematists,  who  knew  of  little  beyond  external  characters,  and  had 
small  acquaintance  with  any  plants  except  those  of  Europe.  But  all 
experience  shows,  what  reason  seems  to  indicate,  that  no  great  natural 
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combinations  can  be  effected  by  such  distinctions.  Exceptions  to  the 
constancy  of  sucli  characters  are  endless  ;  there  is  probably  not  one  polype- 
talous  Order  that  is  not  also  apetalous,  and  many  of  them  are  even 
monopetalous,  of  which  Rueworts,  llouselecks,  Anonads,  Leguminous  plants, 
Milkworts,  and  many  more,  afford  famihar  examples.  The  apetalous  Orders 
are  occasionally  polypctalous,  as  in  many  genera  of  Buckwheats  and  Daphnads. 
The  monopetalous  structure  becomes  polypctalous  in  all  but  a  very  few  cases, 
even  indeed  in  such  natural  Orders  as  the  Prim  worts  ;  and  it  even  disappears 
altogether,  as  in  Oliveworts  and  Primworts.  Nor  is  it  probable  that  charac- 

ters derived  from  the  calyx  and  corolla  should  be  of  the  very  highest  value ; 
for,  in  the  first  place,  those  organs  are  physiologically  identical,  their 
distinction  having  no  real  existence  except  in  certain  special  instances  ; 
and,  in  the  next  place,  the  importance  of  them  to  the  act  of  reproduction 
can  hardly  be  considerable,  when  we  find  that  plants  are  multiplied  quite  as 
well  in  their  absence  as  in  their  presence,  and  even  that,  as  in  the  Violet, 
some  Leguminous  plants,  the  common  Apple,  (fee,  Avhich  habitually  produce 
them,  seeds  are  matured  as  freely  when  they  are  partially  away  as  when  in 
a  state  of  high  development.  For  this  reason,  the  calyx  and  corolla  are 
here  rejected  as  organs  suited  for  distinguishing  the  primary  groups,  or 
the  Sub-classes,  of  Exogens. 

We  are  not,  however,  justified  in  assuming  that  the  calyx  and  corolla 
are  never  of  any  high  importance  in  plants  ;  and,  therefore,  while  they 
are  objectionable  as  forming  the  basis  of  a  classification  per'  se,  they  are 
recognised  as  having  a  real  value  in  connection  with  the  stamens.  If  the 
stamens  have  no  adhesion  to  either  calyx  or  corolla,  then  it  may  be  assumed 
that  the  latter  organs  may  be  dispensed  with ;  and  for  this  reason  the  first 
Sub-class  of  hermaphrodite  Exogens  is  characterised  by  the  stamens  standing 
entirely  clear  of  the  floral  envelopes,  or  being,  in  the  language  of  Jussieu, 
Hypogynous.  But  if  there  is  any  adhesion  between  the  stamens  and  either  the 
calyx  or  corolla,  it  may  equally  be  assumed  that  the  one  organ  is  in  some  way 
necessary  to  the  other  ;  for  this  reason  the  Perigynous  character  is  admitted 
as  a  valid  mark  of  a  Sub-class  ;  not,  however,  a  slight  and  inappreciable 
adhesion,  but  a  real  and  manifest  union  of  the  parts  ;  and  it  is  considered 
immaterial  whether  the  stamens  grow  on  the  petals  or  the  calyx,  provided 
they  grow  on  one  of  them. 

Beyond  this  we  have  that  further  degree  of  adhesion,  to  which  Jussieu 
gave  the  name  of  Epigynous  :  consisting  of  a  union  not  only  of  the  calyx  or 
I corolla  to  the  stamens,  but  of  all  those  organs  to  the  sides  of  the  ovary. 

This,  in  which  it  may  be  supposed  that  a  higher  degree  of  necessity  for  the 
incorporation  of  the  floral  organs  exists  than  in  the  former  case,  is  taken  as 
the  distinctive  mark  of  a  third  Sub-class  of  hermaphrodite  Exogens.  So 
that  the  Sub-classes  are  established  on  the  following  grounds  : — 

Flowers  absolutely  unisexual   I.  Diclinous. 
Flowers  hermaphrodite. 

Stamens  not  adhering  to  either  calyx  or  corolla  II.  Hypogynous. 
Stamens  adhering  to  either  calyx  or  corolla  III.  Perigynous. 
Stamens,  calyx,  and  corolla  all  adhering  to  the  side  of  the  ovary  IV.  Epigynous. 

This,  it  may  be  said,  is  essentially  the  old  plan  of  Jussieu  ;  but  there  is 
this  material  difference  between  the  method  now  proposed  and  that  of  the 
great  chief  of  the  French  school :  that  what  he  treated  as  a  secondary 
character  is  made  primary  ;  while  his  primary  distinction,  of  polypetalous, 
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monopetalous,  and  apetalous  structure,  is  treated  quite  as  a  subordinate 
consideration,  as  it  surely  deserves  to  be. 

If  the  classification  thus  obtained  be  attentively  studied,  it  will  be  found 
to  offer  many  entirely  new  combinations,  while  others  of  universally 
recognised  truth  are  not  disturbed  by  it.  Of  these  new  combinations  there 
are  few  to  which  any  serious  objection  seems  to  apply,  and  it  is  beUeved 
that  the  larger  part  of  them  are  more  opposed  to  our  prejudices  than  to 
truth.  Not  that  I  have  the  presumption  to  suppose  that  they  will  meet  the 
universal  approval  of  Botanists.  What  method  of  classification  ever  has  or 
ever  can  ?  So  long  as  there  are  many  points  of  view  from  which  a  survey 
may  be  taken  of  the  Vegetable  Kingdom,  so  long  will  there  be  conflicting 
opinions  as  to  the  way  in  which  the  objects  that  meet  the  eye  can  best  be 

grouped. 
In  former  attempts  at  redistributing  the  natural  Orders  of  Exogens,  I  had 

proposed  to  throw  into  one  Sub-class  all  those  in  which  the  embryo  is  very 
small  as  compared  with  the  albumen  in  which  it  is  imbedded  ;  and  I  still 
think  that  this  peculiarity  is  of  as  much  importance  among  plants  as  the 
being  oviparous  or  viviparous  among  animals.  But,  although  I  do  not  at 
present  see  a  reason  for  retracting  my  former  opinion  upon  that  subject,  yet 
I  do  see  that  the  time  is  hardly  come  for  carrying  out  such  a  principle 
satisfactorily.  And,  therefore,  instead  of  employing  it  for  the  character  of 
a  Sub-class,  it  has  only  been  used  as  a  means  of  limiting  Alliances. 

Although,  from  the  complicated  nature  of  the  affinities  of  plants,  no 
hope  can  be  reasonably  entertained  of  securing  an  unbroken  line  of  transi- 

tion from  one  end  to  the  other  of  the  series  in  which  the  various  groups 
must  necessarily  be  treated  of,  yet  it  will  be  found  that  the  method  here 

proposed  off"ers  very  few  considerable  gaps  in  the  chain  of  relationship. Commencing  with  the  Amental  Alliance,  which  seems  to  stand  in  near 
relation  to  the  Joint-firs  (Gnetacese)  among  Gymnosperms,  the  passage  to 
the  Urtical  and  Euphorbial  is  too  plain  to  require  explanation  :  of  the  latter 
the  Quernal  and  Garryal  may  be  regarded  as  epigynous  forms, — the  first 
without  albumen,  the  second  with  an  abundance  of  it.  Nutmegs,  in  the 
Menispermal  Alliance,  then  fit  in ;  and  the  twining  Menispermads  may  be 
taken  as  an  anticipation  of  Cucurbitals,  of  which  the  Papayal  Alliance  is 
an  offset,  a  little  out  of  the  direct  line  of  succession.  Even  to  the  latter, 
however,  an  analogue  is  found  among  Violals,  in  the  form  of  Bixads  and 
Samyds  ;  thence  Turnerads  conduct  us  directly  into  the  Cistal  Alliance. 
At  this  point  we  quit  the  debateable  ground  of  affinities,  and,  passing  suc- 

cessively through  Malvals,  Sapindals,  Guttiferals,  we  reach  the  Nymphal 
Alliance  through  Tutsans.  Here,  however,  the  chain  is  evidently  broken, 
and  probably  the  sequence  is  wrong.  The  Water-shields  (Cabombacese), 
among  Nymphals,  pass  directly  into  the  Ranal  Alliance  by  way  of  the 
Crowfoots,  whence  Poppy  worts  join  Fumeworts  in  the  Berberal  Alliance.  At 
this  place  Cyrillads  appear  to  form  a  connecting  link  with  Humiriads  among 
Ericals,  and  the  latter  pass  directly  into  the  Rutal  Alliance  by  the  intervention 
of  such  plants  as  Correa.  From  Rutals  the  passage  is  easy  to  the  Geranial, 
Silenal,  and  Chenopodal  Alliances,  which  suddenly  stop  with  the  Peppers  ; 
this  is,  however,  a  doubtful  case  of  affinity,  although  such  a  plant  as  Batis 
may  seem  to  justify  the  approximation.  At  the  point  now  reached  the  Peri- 
gynous  Sub-class  is  penetrated  by  way  of  the  Ficoidal  Alliance,  which  might 
be  almost  united  with  the  Chenopodal.  Scleranths,  among  Ficoidals,  seem 
to  present  a  transition  to  Salvadorads  in  the  Daphnal  Alliance,  of  which 
again  a  part  of  the  Rosal  Alliance  is  almost  a  polypetalous  form.  From 
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Rosals  to  Saxifragals,  and  then  by  way  of  Brexia  to  Rhamnads,  is  but  a 
step.  At  this  point  the  Gcntianal  AlHance  is  entered  by  way  of  IloUyvvorts, 
and  we  quit  it  by  moving  from  Gcntianworts  into  the  Solanal  AUiance. 
The  Cortusal,  Eehial,  and  Bignonial  Alhances  may  be  passed  witliout  an 
obstacle  ;  and  thus  we  reach  the  end  of  the  Perigynous  Sub-class.  Ges- 
ncrworts,  in  the  Bignonial  Alliance,  fit  on  to  Goodeniads  among  the  Campa- 
nals  of  the  Epigynous  Sub-class  ;  these  join  Myrtals,  through  Myrobalans 
on  the  one  hand,  and  Napoleonworts  on  the  other.  From  Myrtals  we  pass 
to  the  Cactal  Alliance,  which  may  be  theoretically  considered  a  parietal 
condition  of  the  former,  so  near  do  the  Onagrads  of  the  former  approach 
the  Loasads  of  the  latter  group.  This  brings  us  to  Barringtoniads  and  other 
Orders  collected  in  the  Grossal  Alliance.  The  Cinchonals  are  entered  by  way 
of  Bilberryworts,  and  quitted  through  the  Stellate  plants,  which  evidently 
touch  Umbellifers  in  the  Umbellal  Alliance.  At  this  point  a  passage  is 
effected  into  the  last  Alliance,  that  of  Asarals,  by  way  of  Witch  Hazels 
and  Sandalworts,  till  the  whole  line  is  finally  closed  by  the  Birthworts. 
These  singular  plants,  with  their  ternary  flowers,  appear  to  have  an  incon- 

testable relationship  to  Yams  among  Dictyogens,  and  thus  the  circle  of 
afiinities  eventually  returns  into  itself. 

Each  of  the  Sub-classes  consists  of  Alliances  which  have  also  in  many 
instances  a  strong  lateral  relation  ;  so  that  in  order  to  obtain  a  clear  idea 
of  their  mutual  correspondence  it  is  necessary  to  place  them  side  by  side  as 
well  as  in  succession.    This  is  very  obvious  in  the  following  instances ; — 

Diclinous.  Eypogynous.  Perigynous.  Epigynous. 
Urticales,     .    .    .    Chenopodales,    .    .    Ficoidales,    .    .  .   
Euphorbiales,    .    .    Malvales,  ....    Daphnales,  .    .    .  ■  
Meiiispermales,     .    Ranales,   ....    Saxifragales,     .    .  Myrtales. 
Cucurbitales,    .    .    Violales,    .    .    •    .    Bignoniales,     .    .  Campanales. 

(C7'escentia.) 

This  abundantly  shows  how  hopeless  it  is  to  express  the  real  affinities  of 
plants  by  any  other  means  than  a  map,  or  some  such  contrivance  ;  and  that 
all  sequences  will  of  necessity  be  inadequate  to  explain  in  any  considerable 
degree  the  position  in  which  natural  Orders  really  stand  with  relation  to 
each  other. 

Alliances  of  Exogens. 

Sub-Class  1.    DICLINOUS  EXOGENS. 

Flowers      9  >  without  any  customary  tendency  to  0  . 

Amentales.   —    Flowers  in  catkins^  achlamydeous  or  monochlamydeous ; 
carpels  superior  ;  embryo  small,  with  little  or  no  albumen. 

Urticales.  —  Flowers  scattered,  monochlamydeous  ;  carpel  single,  supe- 
rior; embryo  large,  lying  in  a  small  quantity  of  albumen. 

Euphorbiales.  —  Flowers  scattered,  monodichlamydeous ;  carpels  consoli- 
dated, superior;  placentce  axile;  embryo  surrounded 

by  abundant  albumen.    (^Albumen  occasionally  absent.) 
QuERNALES.  —  Flowcrs  in  catMns,  monochlamydeous;  carpels  inferior; 

embryo  amygdaloid,  without  albumen. 
Garry  ALES.  —  Flowers  monochlamydeous,  sometimes  amentaceous  ;  car- 

pels inferior ;  embryo  7ninute,  in  a  large  quantity  of 
albumen. 
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Menispermales. — Flowers  monodichlamydeous  ;  carpels  superior,  disunited; 
embryo  surrounded  hy  abundant  albumen. 

CucuRBiTALES.  —  Flowers  monodichlamydeous;  carpels  inferior  ;  placentcB 
parietal ;  embryo  without  albumen. 

Papayales.    —    Flowers  dichlamydeous ;   carpels  superior^  consolidated; 
placentce  parietal ;   embryo  surrounded  by  abundant 
albumen. 

Sub-Class  II.    HYPOGYNOUS  EXOGENS. 

Flowers       ov  S  §  ?  ?  stamens  entirely  free  from  the  calyx  and  corolla. 

ViOLALES.  —  Flowers  monodichlamydeous  ;  placentce  parietal  or  sutu- 
ral ;  embryo  straight,  with  little  or  no  albumen. 

CiSTALES.      —     Flowers  monodichlamydeous  ;  placentce  parietal  or  sutural ; 
embryo  curved  or  spiral,  with  little  or  no  albumen. 

Malvales.  —  Flowers  monodichlamydeous  ;  placentce  axile  ;  calyx  val- 
vate  in  oestication;  corolla  imbricated  or  twisted;  sta- 

mens definite  or  00  ;  embryo  with  little  or  no  albumen. 
Sapindales.  —  Flowers  monodichlamydeous,  unsymmetrical ;  placentce 

axile  ;  calyx  and  corolla  imbricated  ;  stamens  definite  ; 
embryo  with  little  or  no  albumen.   [Stamens  rarely  00.) 

Guttiferales.  —  Flowers  monodichlamydeous ;  placentce  axile ;  calyx  im- 
bricated; corolla  imbricated  or  twisted ;  stamens  00  ; 

embryo  with  little  or  no  albumen.  [Stamens  sometimes 
definite  in  number.) 

Nymphales.  —  Flowers  dichlamydeous  ;  placentce  axile  or  sutural ;  sta- 
mens 00  ;  embryo  on  the  outside  of  a  very  large  quantity 

of  mealy  albumen.    {Apart  have  no  albumen.) 
Ranales.  —  Flowers  monodichlamydeous  ;  placentce  parietal,  sutural 

or  axile  ;  stamens  00  ;  embryo  minute,  inclosed  in  a 
large  quantity  of  fjeshy  or  horny  albumen. 

Berberales.    —  Flowers  monodichlamydeous,  unsymmetrical  in  the  ovary  ; 
placentce  sutural,  parietal,  or  axile  ;  stamens  definite  ; 
embryo  inclosed  iii  a  large  quantity  of  fleshy  albumen. 

Eric  ALES.  —  Flowers  dichlamydeous,  symmetrical  in  the  ovary ;  pla- 
centce axile  ;  stamens  definite  ;  embryo  inclosed  in  a 

large  quantity  of  fieshy  albumen.  [Stamens  occasion- 
ally adherent  to  the  corolla.) 

RuTALES.     —      Flowers  monodichlamydeous,  symmetrical ;  placentce  axile  ; 
calyx  and  corolla  imbricated,  if  present ;  stamens  defi- 

nite ;  embryo  with  little  or  no  albumen.  {Occasionallii 

Geraniales.  —  Flowers  monodichlamydeous,  symmetrical ;  placentce 
axile ;  calyx  imbricated ;  corolla  twisted ;  stamens 
definite  ;  embryo  with  little  or  no  albumen. 

SiLENALES.    —     Flowers   monodichlamydeous;  placenta  free,  central; 
embryo  external,  curved  round  a  little  mealy  albumen  ; 
carpels  more  than  one,  completely  combined  into  a  com- 

pound fruit.    {Some  slightly  perigynous,  others  J  9  ) 
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CiiENoroDALEs.  —  Flovoers  rnonoclilarnt/deous  ;  placentcB  free,  central;  em- 
bryo external,  either  curved  round  or  applied  to  the 

surface  of  a  little  mealy  or  horny  albumen ;  carpels 
solitary,  or,  if  more  than  one,  distinct.  {Some  slightly 
perigynous,  others  (J  9-) 

PiPERALES.  —  Flowers  achlamydeous  ;  embryo  minute,  on  the  outside  of 
a  large  quantity  of  mealy  albumen.  {Occasionally  S  ̂  -) 

Sub-Class  III.    PERIGYNOUS  EXOGENS. 

Flowers  ̂  ,  or  (5"  ̂   9  ;  stamens  growing  to  the  side  of  either  the  calyx  or 
corolla  ;  ovary  superior,  or  nearly  so. 

FicoiDALEs.   —    Flowers  monodichlamydeous  ;  placentae  central  or  axile  ; 
corolla,  if  present,  polypetalous  ;  embryo  external,  and 
curved  round  a  small  quantity  of  mealy  albumen. 

Daphnales.  —  Flowers  monochlamydeous  ;  carpel  solitary  ;  embryo 
amygdaloid,  without  albmnen. 

RosALES.  —  Flowers  monodichlamydeous  ;  carpels  more  or  less  dis- 
tinct ;  placentce  sutural ;  seeds  defnite ;  corolla,  if 

present,  polypetalous  ;  embryo  amygdaloid,  with  little 
or  no  albumen. 

Saxifragales.  —  Flowers  monodichlamydeous  ;  carpels  consolidated ;  pla- 
centce sutural  or  axile  ;  seeds  00  ;  corolla,  if  present, 

polypetalous  ;  embryo  taper,  with  a  long  radicle,  a?id 
a  little  or  no  albumen. 

Rhamnales.  —  Flowers  monodichlamydeous  ;  carpels  consolidated  ;  pla- 
centce axile ;  fruit  capsular,  berried,  or  drupaceous ; 

seeds  definite ;  embryo  amygdaloid,  with  little  or  no 
albumen. 

Gentianales.  —  Flowers  dichlamydeous,  monopetalous  ;  placentce.  axile  or 
parietal ;  embryo  minute,  or  with  the  cotyledons  much 
smaller  than  the  radicle,  lying  in  a  large  quantity  of 
albumen. 

Solanales.  —  Flowers  dichlamydeous,  monopetalous,  symmetrical;  pla- 
centce axile  ;  fruit  2 -3 -celled  ;  embryo  large,  lying  in  a 

small  quantity  of  albumen.  {Occasionally  achlamy- 
deous or  polypetalous.) 

Cortusales.  —  Flowers  dichlamydeous,  monopetalous,  symmetrical ;  pla- 
centa free,  central;  embryo  lying  among  a  large 

quantity  of  albumen.  {Occasionally  monochlamydeous, 
or  polypetalous.) 

Echiales.  —  Flowers  dichlamydeous,  monopetalous,  symmetrical,  or 
unsymmetrical ;  fruit  nucamentaceous ,  consisting  of 
several  one-seeded  nuts,  or  of  clusters  <f  them  separate 
or  separohle  ;  embryo  large,  with  little  or  no  albumen. 
(  Very  rarely  hypogynous  !) 

BiGNONiALES.   —  Flowers  dichlamydeous,  monopetalous,  unsymmetrical; 
fruit  capsular  or  berried,  with  its  carpels  quite  consoli- 

dated;  placentce  axile,  or  parietal,  or  free  central', 
embryo  with  little  or  no  albumen. 
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S(jb-Class  IV.    EPIGYNOUS  EXOGENS. 

Flowers  0  ov      0  9  5  stamens  growing  to  the  side  of  either  the  calyx  or 
corolla  ;  ovary  inferior  or  nearly  so. 

Campanales.  —  Flowers  dichlamydeous,  monopetalous  ;  emhryo  with  litth or  no  albumen. 

Myrtales.    —     Flowers  dichlamydeous,  poh/petalous ;    placentcB  axile ; 
embryo  with  little  or  no  albumen.  {Occasionally  mono- 
chlamydeous.) 

Cactales.     —     Flowers  dichlamydeous,  poly petalous ;  placentce  parietal ; 
embryo  with  little  or  no  albumen. 

Orossales.    —    Flowers  dichlamydeous,  polypetalous ;   seeds  numerous, 
minute ;  embryo  small,  lying  in  a  large  quantity  of 
albumen. 

CiNCHONALES.  —  Flowers  dichlamydeous,  monopetalous ;  embryo  minute, 
lying  in  a  large  quantity  of  albumen. 

Umbellales.  —  Flowers  dichlamydeous ,  polypetalous  ;  seeds  solitary ,  large ; 
embryo  small,  lying  in  a  large  quantity  of  albumen. 

As AR ALES.  —  Flowers  monochlamydeous ;  emhryo  small,  lying  in  a 
large  quantity  of  albumen. 

The  following  artificial  arrangement  of  the  Alliances  of  Exogens  will  render  it  more  easy  to  compare their  characters. 
Sub-class  I.— DICLINOUS  EXOGENS. 

AJbumen  abundant. 
a.  Albumen  abundant. 

Placenta  free,  central        .  Cortusales. 
Garryales. Ovary  inferior  . 

Ovary  superior. 
Carpels  several,  disunited.MENispERMALBS. 
Carpels  consolidated. FlacentsB  axile   .      .  Euphorbiales. 

Placentte  parietal      .  Papayales. 
b.  Albumen  wanting,  or  in  moderate  quantity. 

Ovary  inferior. 
Placentae  axile      .      .  Quernales. 
Placentae  parietal  .      .  Cucurbitales. 

Ovary  superior. Flowers  amentaceous    .  Amentales. 
Flowers  not  amentaceous  Ubticales. 

Sub-class  II.— HYPOGYNOUS  EXOGENS. a.  Albumen  abundant. 
Flowers  achlamydeous      .  Piperales. 
Flowers  monodichlamydeous. 
Embryo  external    .      .  Nymphales. 
Embryo  internal. Stamens  00  .      .       .  Ranales. 

Stamens  definite. 
Flowers  unsymme-l  „ 

trical  in  the  ovary  /  ̂^rberales. Flowers  symmetri-)  e^.^alps 

cal  in  the  ovary  .]  ̂^^'cales. h.  Albumen  wanting,  or  in  small  quantity. 
Embryo  external. 

^^tiScl'  f"^'^^.'^''  }  Chenopodales. Carpels  consolidated      .  Silenales. Embryo  internal. 
Placentae  axile  or  central. 

Flowers  uiisymmetricaLSAPiNDALES Flowers  symmetrical. 
Calyx  valvate  .       .  Malvales. Calyx  imbricated, 

stamens  00  .       .  Guttiferales. Stamens  definite. 
Corolla  twisted . 
Corolla  imbri- ) 

GERANrALES. 
RUTALES. 

Placentae  parietal  or  sutural. 
Embryo  curved   or  )  „ 

spiral   .      .      .  jCiSTALES. Emhryo  St! aifrht  .Violales. 

Sub-class  III.-PERIGYNOUS  EXOGENS. 

Bignoniales. 
echiales. 

Daphnales. 

Placentae  axile  or  parietal  .  Gentianales. 
Albumen  wanting,  or  in  small  quantity. 

Embryo  external        .  .Ficoidales. Embryo  internal. 
Flowers  unsymmetrical. 
Fruit  capsular  or  bac- cate Fruit  nucamentaceous, 

Flowers  symmetrical. 
Monochlamydeous. 

Carpels  solitary 
Carpels  consolidated.  Rhamnales. 

Dichlamydeous. 
Polypetalous. Carpels   consoli- 1 dated.     Seeds  >  Rhamnales. definite  .  .J 

Carpels  apocarpous. Rosales. Carpels   consoli-  i  o  .   
dated.  Seeds  00  I 

Monopetalous. 
^Cate.^""'  ̂ '^.^^";}SOLANALES. Nucamentaceous  .  Echiales. 
Tricoccous    .      .  Rhamnales. 

Sub-class  IV — EPIGYNOUS  EXOGENS. 
Albumen  abundant. 
Monochlamydeous      .     .  Asarales. 
Dichlamydeous,  monope-  "i  r^^oxr. ,  .^c. 

talons   .       .      .  JCornales. 
Dichlamydeous,  polypetalous. 

Seeds  solitary  .      .      .  Umbellales. Seeds  00  .       .       .       .  Grossalks. 
Albumen  wanting,  or  in  small  quantity. Placentae  axile. 

Monopetalous.       .  .Campanales. 
Polypetalous    .  .  Myrtalks. 

Placenta?  parietal  .  Cactalks. 
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Sub-Class  I.    DICLINOUS  EXOGENS. 

The  plants  thus  named  never,  or  at  least  very  rarely,  have  bisexual 
flowers,  but  consist  of  species  in  which  the  stamens  constantly  appear  in 
one  kind  of  flower,  and  the  pistil  in  another.  They  appear  to  constitute  the 
nearest  approach  that  can  be  found  to  Gymnosperms,  to  which  the  whole 
Amental  Alliance  might  in  fact  be  referred,  if  the  carpels  would  open  and 
present  the  ovules  naked  to  the  action  of  the  pollen.  It  is  indeed  impossible 
to  overlook,  on  the  one  hand,  the  close  resemblance  which  exists  between  the 
cones  of  an  Abies  among  Conifers,  and  the  female  catkins  of  a  Betula  in 
the  Order  of  Birch  worts  ;  or,  on  the  other,  the  vegetation  of  a  Coniferous 
Ephedra,  and  an  Amental  Casuarina. 

These  and  similar  Orders  must  be  regarded  as  the  simplest  forms  of 
structure  which  Diclinous  Exogens  present,  their  condition  reaching  its  lowest 
state  in  Hornworts(Ceratophyllacese).  At  this  part  of  the  Sub-class  we  have 
so  entire  a  transition  to  the  Chenopodal  Alliance  by  means  of  certain 
Diclinous  Chenopods,  which  form  an  exception  to  the  general  condition  of 
their  Order,  as  to  make  it  clear  that  the  Hypogynous  Sub-class  stands  parallel 
with  the  unisexual  Orders. 

If  we  advance  along  the  line  of  Diclinous  Alliances,  towards  those  forms 
whose  organisation  is  the  highest,  such  as  Menispermads,  Cucurbits,  and 
Papayals,  we  shall  find  that  all  the  others  have  also  lateral  affinities  of  a  not 
less  manifest  description.  Thus  Spurges,  Juglands,  and  Papayals  pass  into 
the  Perigynous  Rhamnads,  Anacards,  and  Passion-flowers  ;  Spurges  and 
Nutmegs  stand  on  the  limits  of  the  Hypogynous  Byttneriads  and  Anonads  ; 
while  the  Epigynous  Sandalworts  and  Loasads  are  closely  approached  by 
the  Diclinous  Helwingiads  and  Cucurbits. 

These  facts  show,  that,  although  in  one  direction  such  a  series  of  affinities 
may  be  perceived,  as  that  of  which  use  has  here  been  made,  yet  that  it  must 
be  considered  to  be  a  very  imperfect  expression  of  the  relationship  borne 
by  the  Diclinous  to  the  bisexual  AUiances  and  Orders. 

It  would  be  possible  to  break  up  the  Diclinous  Alliances  into  Hypogynous, 
Perigynous,  and  Epigynous  clusters  ;  and  to  some  it  may  appear  that 
such  a  distribution  would  have  been  more  logical  than  what  is  now  pro- 

posed ;  and  perhaps  that  view  is  correct.  But,  upon  the  whole,  it  is  doubtful 
whether  the  advantages  of  that  plan  would  have  been  equal  to  some  of  its 
disadvantao-es. 
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Alliance  XVIII.    AMENTALES. — The  Amental  Alliance. 

Diagnosis. — Flowers  diclinous,  in  catkins,  acldamydeous  or  monochlamydeous ;  carpels 
superior  ;  embryo  small,  with  little  or  no  albumen. 

About  the  near  alliance  of  the  mass  of  genera  here  collected,  no  reasonable  doubt  can 
be  entertamed;  and,  in  fact,  they  are  associated  in  almost  all  systems  of  classification. 
Their  strictly  unisexual  flowers,  amentaceous  inflorescence,  and  incomplete  calyx, 
afford  the  most  obvious  marks  of  identification.  To  this,  however,  the  Order  of  Oleasters 
offers  an  exception  ;  those  plants  are  almost  universally  referred  to  the  vicinity  of  Daph- 
nads  (Thymelaceae),  among  Perigynous  Exogens,  because  the  Elaeagnus  is  taken  as  the 
type  of  their  structure.  I  confess,  however,  that  the  latter  genus  seems  to  be  far  from 
offering  a  correct  idea  of  this  peculiar  Order,  which  is  much  better  represented  by 
Hippophae  and  Shepherdia.  Indeed,  it  is  open  to  question  whether  the  genus  Elseagnus 
itself  would  not  fall  more  properly  into  the  ranks  of  Daphnads.  Upon  that  supposition, 
no  doubt  could  be  entertained  of  Oleasters  finding  their  most  natural  station  here. 

Independently  of  the  relations  borne  by  Beefwoods  (Casuarinacese)  to  the  Joint-firs 
among  Gymnogens,  it  is  evident  that  other  strong  lateral  affinities  present  themselves. 
These  are  more  especially  manifest  between  Liquidambars  and  the  Planes  of  the  Urtical 
Alhance,  and  between  Galeworts  and  the  Crowberries  of  the  Euphorbial  Alliance. 

If  we  attempt  to  trace  a  passage  from  Order  to  Order  in  the  Alhance  itself,  it  will  be 
observed  that  the  winged  fruit  of  Beefwoods  is  of  the  same  nature  as  that  of  their  suc- 

cessors the  Birchworts ;  that  the  latter  are  imitated  by  the  Liquidambars,  which  may 
be  almost  regarded  as  polyspermous  Alders.  If  we  suppose  the  two  carpels  of  Liqui- 

dambars to  lose  their  partition,  and  the  seeds  to  be  covered  with  hairs,  Willowworts 
would  be  the  result  of  the  change.  At  this  point  the  series  is  interrupted,  for  there  is 
nothing  at  present  known  to  connect  either  Galeworts  or  Oleasters  with  Willows  ;  these 
Ordei's  are  rather  to  be  regarded  as  a  modification  of  Beefwoods  and  Birchworts,  by  the 
substitution  of  a  fleshy  for  a  membranous  pericarp.  Their  true  relation  will  be  best 
expressed  thus  : 

Joint-Jirs. 
Beefwoods — Birchworts — Liquidambars — Willowworts. 
Galeworts. 
Oleasters. 

Natural  Orders  of  Amentals. 

Ovary  l-celled.  Ovule  \  or  2,  ascending.    Radicle  superior   .    .    .  77.  Casuarinace^ 
Ovary  2-celled.  Ovule  I,  pendulous.    Radicle  superior  78.  Betulace^-. 
Ovary  2-celled.  Ovules  00.    Seeds  winged  79.  ALTiNGiACEiE. 
Ovary  l-eelled.  Ovules  00.    Seeds  cottony  80.  Salicace^. 
Ovary  \ -celled.  Ovule  I,  erect.    Radicle  superior  81.  Myricace^. 
Ovary  l-celled.  Ovule  \,  ascending.    Radicle  inferior  82.  EL^AGNACEiE. 
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Branchiiu 

Order  LXXVIL  CASUARINACE^E.-Beefwoods. 
Casuarinese,  Mirb,  in  Ann.  Mus.  16.  451.  0810)  ;  R.  Brown  in  Flinders,  2.  571.  Endlich.  Gen.  Ixxxvi. ; 

Meisner,  p.  351. 

Diagnosis. — Amental  Exogens,  with  a  \ -celled  ovary,  1  or  2  ascending  ovules,  and  a 
supenor  radicle. 

weeping  trees,  with  jointed  shoots,  the  internodes  of  which  are  striated. 
Leaves  0  ;  in  their  room  short,  toothed,  ribbed  sheaths. 
Flowers  in  spikes,  $  $  ,  each  with  a  single  bract.  $  in 
spikes.  Flowers  whorled  about  the  articulations  of  the 
jointed  rachis.  Bracts  2,  membranous,  right  and  left 
of  a  two-leaved  calyx,  the  sepals  of  which  stand  fore 
and  aft,  and  adhere  at  their  points,  and  at  the  time  of 
flowering  are  separated  from  their  bases  and  carried 
up  by  the  stamen  in  the  form  of  a  calyptra  to  the  anther. 
Stamen  1  ;  filament  subulate  ;  anther  erect,  two-celled, 
with  parallel  contiguous  cells  opening  by  a  longitudinal 
fissure.  ^  :  In  dense  heads.  Rachis  not  jointed. 
Calyx  0.  Ovary  one-celled,  with  one  obliquely  ascend- 

ing orthotropal  ovule,  or  two  standing  side  by  side. 
Styles  2,  united  at  base,  Caryopsides  winged,  collected 
in  a  cone,  hidden  in  thickened  bracts,  sessile.  Seed 
erect,  coated  densely  with  spiral  vessels,  without  albu- 

men ;  radicle  superior. 
These  are  jointed,  leafless,  tropical,  or  sub-tropical 

trees,  with  all  the  appearance  of  an  Equisetum.  Blume 
remarks,  that  "  Casuarina  is  undoubtedly  related  to 
Myrica  in  its  ovaries,  its  single  erect  ovule,  and  its 
exalbuminous  inverted  embryo  ;  but  it  differs  so  much 
in  its  habit,  that  it  is  better,  with  Mirbel,  to  consider  it 
a  distinct  family,  which  differs  from  Galeworts  in  its 
fructification,  especially  in  its  achenia  with  membran- 

ous wings  included  between  two  lateral  scales,  which, 
as  they  grow  up,  are  collected  into  a  compact  cone. 
Myrica,  on  the  contrary,  has  distinct  drupes,  each 
somewhat  immersed  in  a  somewhat  fleshy  involucre 
(or  calyx),  which,  although  at  first  hypogynous,  is 
eventually,  after  fecundation,  extended  beyond  the 
ovary,  with  which  it  is  conglutinated.  Of  such  an  in- 

volucre there  is  no  trace  in  Casuarina,  since  the  lateral 
scales,  surrounding  each  achenium  like  a  2-valved  cap- 

sule, by  no  means  answer  to  the  calycine  involucre  of 
Galeworts,  but  rather  to  those  inferior 
bractlets  which  we  observe  at  the  base  of 

the  drupes  in  that  Order." The  peculiar  jointed  leafless  stems  of 
these  plants  necessarily  suggest  a  relation- 

ship to  Ephedra  among  Gymnosperms ; 
and  it  is  indeed  probable,  that  Casuarina 
offers  more  distuictly  than  any  other  Exo- 
gen  the  passage  from  Angiospermous  to 
Gymnospermous  Orders.  Endhcher  de- 

scribes the  ovule  as  pendulous  ;  Blume, 
as  erect.  Neither  are  right.  At  least,  the 
half-grown  ovule  is  obliquely  ascending 

from  a  Uttle  way  up  the  side  of  the  ovarian  cavity,  with  a  large  foramen  at  the  apex. 

Fig.  CLXVII.— 1.  Casuarina  ^  ;  2.  ;  3.  ̂   flower;  4,  ̂   flower;  5.  the  ripe  valves  of  the  calyx, 
frim  which  the  fruit  has  been  taken  ;  6.  a  section  of  the  half  ripe  ovary;  7,  a  section  of  the  fruit  show- ing the  seed  and  embryo. 

Fig.  CLXVII. 
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Gceppert  has  examined  the  timber  anatomically,  (Ann.  Sc.  N.,  2  ser.,  18.  1.)  He 

finds  it  to  consist  of  woody  bundles  separated  by  medullary  rays  in  the  usual  way, 
and  divided  by  interrupted  concentrical  bands  of  cellular  substance.  There  is  no  trace 
of  any  tendency  to  form  annual  gi'owth  ;  for  the  appearance  of  it,  caused  by  the  con- 
centrical  bands  above  mentioned,  is  illusory. 

Brown,  in  the  Appendix  to  Flinders's  Voyage,  has  the  following  observations  on  the 
structure  of  this  remarkable  genus  : — "  In  the  male  flowers  of  all  the  species  of  Casua- 
rina,  I  find  an  envelope  of  four  valves,  as  Labillardiere  has  ah'eady  observed  in  one 
species,  which  he  has  therefore  named  C.  quadrivalvis.  But  as  the  two  lateral  valves 
of  this  envelope  cover  the  others  in  the  unexpanded  state,  and  appear  to  belong  to  a 
distinct  series,  I  am  inchned  to  consider  them  as  bractese.  On  this  supposition,  which, 
however,  I  do  not  advance  with  much  confidence,  the  perianthum  would  consist  merely 
of  the  anterior  and  posterior  valves  ;  and  these,  firmly  cohering  at  their  apices,  are 
cai'ried  up  by  the  anthera,  as  soon  as  the  filament  begins  to  be  produced,  while  the 
lateral  valves  or  bractese  are  persistent  ;  it  follows  from  it,  also,  that  there  is  no  visible 
perianthum  in  the  female  flower  ;  and  the  remarkable  economy  of  its  lateral  bractete 
may,  perhaps,  be  considered  as  not  only  aff'ording  an  additional  argument  in  support  of the  view  now  taken  of  tlie  nature  of  the  parts,  but  also  as  in  some  degree  again 
approximating  Casuarina  to  Coniferse,  with  which  it  was  formerly  associated.  The 
outer  coat  of  the  seed  or  caryopsis  of  Casuarina  consists  of  a  very  fine  membrane,  of 
which  the  terminal  wing  is  entirely  composed  ;  between  this  membrane  and  the  crusta- 
ceous  integument  of  the  seed,  there  exists  a  stratum  of  spiral  vessels,  which  Labil- 

lardiere, not  having  distinctly  seen,  has  described  as  an  'integumentum  arachnoideum 
and  within  the  crustaceous  integument  there  is  a  thin  proper  membrane,  closely  applied 
to  the  embryo,  which  the  same  author  has  entirely  overlooked.  The  existence  of 
spiral  vessels,  pai'ticularly  in  such  quantity,  and,  as  far  as  can  be  determined  in  the  dried 
specimens,  unaccompanied  by  other  vessels,  is  a  structure  at  least  very  unusual  in  the 
integuments  of  a  seed  or  caryopsis,  in  which  they  are  very  seldom  at  all  visible  ;  and 
have  never,  1  believe,  been  observed  in  such  abundance  as  in  this  genus,  in  all  whose 
species  they  are  equally  obvious." These  are  for  the  most  part  Australasian  trees  or  scrubby  bushes,  chiefly  confined 
to  the  more  temperate  latitudes  of  that  vast  island.  One  species  only,  C.  equisetifolia, 
is  recorded  as  inhabiting  the  tropics  of  the  Indian  Archipelago ;  and  another,  C.uodiflora, 
is  met  with  in  New  Caledonia. 

Notwithstanding  their  want  of  leaves,  these  plants  are  remarkable  for  the  excellence 
of  their  timber,  which  is  hard,  heavy,  and  resembling  the  colour  of  raw  beef,  whence 
their  Colonial  name.  The  heavy  war  clubs  of  the  New  Hollanders  are  said  to  have  been 
fashioned  out  of  it.  The  bark  of  C.  equisetifolia  is  slightly  astringent ;  that  of  C.  muri- 
cata  is  said  to  be  employed  m  India,  in  infusion,  as  a  tonic.  According  to  Backhouse, 
{Visit  to  Australia,  App.  xxxvii.),  the  young  branches  and  young  cones  of  C.  quadrival- 

vis, or  she-oak,  when  chewed,  yield  a  pleasant  acid,  extremely  useful  to  persons  in  want 
of  water.  Cattle  are  also  exceedmgly  fond  of  them. 

GENUS. 
Casuarina,  L 

Numbers.  Gen.  1.  Sp.  20.  {Endl.) 

Gnctafea\ 
Position. —  Myricaceje. — Casuakinace  e. — Betulaceae. 

Seethe  Revlsio  critica  Casuarinarum,  Amst.  1848,  4to,  by  Miquel,  who  enumerates 
32  supposed  species. 



Amkntales.] BETULACEiE. 
251 

Order  LXXVIII.    BETULACE^.— Birchworts. 

CLXVIII. 

Amentaceae,  Juss.  Gen.  407.  (1789)  in  par^.— Betulinese,  L.  C.  Richard  in  A.  Richard,  Elan.  Bol.,  ed.  4., 
562.  (1828.)— BetulaceJE,  Bartl.  Ord.  Nat.  99.  (18:30) ;  Endl.  Gen.  Ixxxviii. ;  Meisner,  p.  351. 

Diagnosis. — Amental  Exocjeris,  with  a  2-ceUed  ovary,  a  solitary  pendulous  ovule,  ared  a 
superior  radicle. 

Trees  or  shrubs.    Leaves  alternate,  simple,  with  the  primary  veins  often  running- 
straight  from  the  midrib  to  the  margin  ;  stipules  deciduous.    Flowers  $  $ ,  amenta- 

ceous, with  small 
scales     for  their 
calyx,   which  are 
sometimes  arranged 
in  a  whorl  so  as  to 
simulate  a  real  calyx 
(Alnus).      $  Sta- 

mens distinct,  oppo- 
site   the  calycine 

scales ;  anthers  2- celled.      $  Ovary 
free,   2-celled ;  o- 
vules  solitary,  pen- 

dulous, anatropal ; 
style  single,  or  none; 
stigmas  2.  Fruit 
thin,indehiscent,  by 
abortion  1 -celled,  combined  with 
the  scales  into  a  sort  of  cone.  Seeds 
pendulous ;  albumen  none  ;  em- 

bryo straight  ;  cotyledons  flat  ; 
radicle  superior. 

The  various  kinds  of  Birch  and  Alder  alone  make  up  this  Order, 
which  is  distinctly  defined,  among  the  Amental  Alliance,  by  its 
fruit  consisting  of  two  carpels,  in  each  of  which  there  is  but  one 
pendulous  ovule.    If  they  had  albumen,  they  might  be  regarded 
as  Urticaceous  plants  with  pendulous  seeds  and  double  carpels. 
Their  nearest  approach  to  other  Orders  is  to  Liquidambars,  which 
have  a  little  albumen,  and  numerous  amphitropal  ovules.    In  the 
male  flowers  of  several  species  there  is  a  distinct  approach  to  the 
formation  of  a  four-leaved  membranous  calyx.    The  leaves  have 
the  same  venation  as  Mastworts,  which,  however,  have  an  adher- 

ent calyx,  and  thus  are  distinguished  by  a  well-marked  character, 
independently  of  their  cupule  or  involucre. 

Inhabitants  of  the  woods  of  Europe,  Northern  Asia,  the  Hima- 
layas, and  North  America,  and  even  making  their  a])pearance  on 

the  mountains  of  Peru  and  Columbia,  and  in  the  antarctic  regions, 
of  existing  up  to  the  last  limits  between  land  and  eternal  snow. 

The  species  are  usually  timber  trees,  with  deciduous  leaves  ;  their  bark  is  astringent,  and 
sometimes  employed  as  a  febrifuge ;  but  they  are  chiefly  valued  for  their  importance  as 
ornaments  of  a  landscape.  Their  wood  is  often  light,  and  of  inferior  quality,  but  that 
of  the  Black  Birch  of  North  America  is  one  of  the  hardest  and  most  valuable  we  know. 
The  bark  of  this  species  has  a  singular  acrid  taste  ;  it  contains  a  balsamic  oil, and  a  peculiar 
resinous  substance  called  Betuline,  or  Birch  Camphor.  The  oil  extracted  from  the  Com- 

mon Birch  is  employed  in  dressing  Russia  leather,  and  gives  it  its  well  known  smell. 
From  Betula  papyracea  the  North  American  Indians  strip  off  the  thick  tough  bark,  and 
manufacture  it  into  boats,  shoe-soles,  and  various  domestic  utensils.  The  sap  of  the  Com- 

mon Birch  (B.  alba)  is  obtained  in  the  spring  by  tapping  the  trees,  and,  on  account  of 

Fig.  CLXVIII.—  ^  and  ̂   catkins  of  Betula  alba. 
Fig.  CLXIX.— Betula  lenta.   1.  ̂   flowers  ;  2.  ̂   flo\v« 4.  transverse  section  of  it. 

Fig.  CLXIX. 
They  appear  capable 

3.  perpendicular  section  of  a  ripe  fruit ; 
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the  quantity  of  sugar  it  contains,  ferments,  and  is  converted  into  an  agreeable  sparkling 
wine,  much  valued  in  the  North  of  Europe ;  it  has  been  fomid  to  contain  free  acetic  acid 
and  some  saline  matters  ;  Birch  wine  has  a  popular  reputation  as  a  remedy  for  stone 
and  gravel.  Betula  nigra  and  lenta  furnish  the  North  Americans  with  sugar  of  as  good 
quaUty  as  that  extracted  from  the  Sugar  Maple.  The  bark  of  the  Common  Alder  is 
bitter  and  astringent,  and  has  been  employed  for  gargles,  and  with  success  in  cases  of 
ague.  The  leaves  and  female  catkins  are  employed  by  dyers  and  tanners  in  some 
countries. 

GENERA. 
Betula,  L. 

Pterocanjon,  Spach. 
Apterocaryon,  Spach. Bctulaster,  Spach. 

Alnus,  L. 
Alnaster,  Spach. 
Clethropsis,  Spach. 

Numbers.  Gen.  2.  Sp.  65. 

Position. — Myricaceae. — BsTULACEi?;. — Altingiaceje. Pinacece, 
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Order  LXXIX.    ALTINGIACEiE.— Liquidambars. 

Balsamaceae,  ed.  pr.— Balsamifluae,  Blume  Fl.  Javce;  Endl,  Gen.  xcviii. ;  Meisvzr,  p.  347. 
Diagnosis. — Amental  Exogens,  tvith  a  2-celled  ovary  and  numerous  winged  seeds. 

Tiill  trees,  yielding  balsam.    Leaves  alternate,  simple  or  lobed,  with  glandular  serra- 
tures  at  the  edges.    Stipules  deciduous.    Female  catkins  on  longer  stalks  than  the  males, 

and  below  them,  the  males  surrounded 
by  a    deciduous   4-leave(]  involucre. 
Flowers    $    ̂   •     Catkins  unisexual, 
roundish.       $  :   Anthers  numerous, 
oblong,  nearly  sessile  ;  with  no  calyx, 
but  mixed  with  a  few  minute  scales,  and 
covering  the  common  receptacle.     $  : 
Ovaries  2  -celled,  collected  into  a  globe, 
each  surrounded  by  a  few  scales  :  styles 
2,  long :   ovules  mdefinite,  attached  to 
the  dissepiment,  amphitropal.    Fruit  a 
cone  composed  of  hai'd  connected  scales, 
in  the  cavities  of  which  lie  obconical,  2- 
lobed,  2-celled  capsules.    Seeds  nume- 

rous, or  solitary  by  abortion,  compressed,  membranous, 
winged,  peltate,  attached  to  the  middle  of  the  dissepi- 

ments ;  embryo  inverted,  in  the  midst  of  fleshy  albumen  ; 
cotyledons  leafy  ;  radicle  short,  superior. 

These  are  large  trees  with  the  appearance  of  Planes  ; 
they  are,  however,  known  from  that  Order  by  their 
2-celled,  many-seeded  capsules,  which  equally  distin- 

guish them  from  all  the  Amental  Alliance,  in  which  it 
seems  necessary  to  retain  them,  notwithstanding  the 
presence  of  a  small  quantity  of  albumen  in  their  seeds, 

connecting  group,  touching  Planes  on  the  one  hand  and 
and  standing  intermediate  between  the  latter  Order  and 

Bu'chworts.  Their  balsamic  products  have  no  parallel  among  similar  plants,  except  in a  shght  degree  in  Willowworts. 
The  tropics  of  India,  and  the  warmer  parts  of  North  America  and  the  Levant,  are  tlin countries  of  this  order. 
A  fragrant  resin  called  Storax  is  yielded  by  several  species  of  Liquidambar.  That 

from  North  America,  the  produce  of  Liquidambar  styraciflua,  abounds  in  Benzoic  acid. 
— (Endl.)  The  principal  part,  however,  of  what  liquid  Storax  is  used  in  this  country  is 
obtained  from  Trieste,  and  is  probably  collected  from  L.  orientale,  the  Xylon  EfFendi, 
or  Lord  Wood,  of  the  Cypriots.  The  bark  of  these  plants  is  hot,  bitter,  and  stomachic. 
What  liquid  Storax  comes  from  the  Malayan  Archipelago  is  no  doubt  derived  from 
Liquidambar  Altingia,  a  lofty  tree,  150  to  200  feet  high,  with  a  reddish  brown,  compact 

1  heavy  wood,  of  very  close  grain,  and  extremely  fragrant. 

j  GENERA. I  Liquidambar,  L. 
\  Altingia,  Nor. 

Numbers.  Gen.  1.   Sp,  3. 

ffamamelidacece. 
Position. — Salicaceae. — Altingiace^. — Betulaceae. 

Platanacece. 

Fig.  CLXX. 

They  may  be  regarded  as 
Willowworts  on  the  other, 

Fip.  CLXX. — Liquidambai-  Altingia. Aseed.—BIvme. I.   ̂   flower  ;  2.  a  section  of  the  ripe  fruit ;  .3.  a  section  of 

According  to  Griffith,  Sedgwickia,  p.  784,  is  a  species  of  Liquidambar;  but  that 
genus  is  ̂   and  therefore  not  placed  here,  any  more  than  Rhodoleia.  See 
Hamamelids,  p.  784. 

TT  2 
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Order  LXXX.    SALICACE^  Willowworts. 

Amentaceae,  Juss.  Gen.  407.  (1789)  in  part— SaXicmess,  L.  C.  Richard  in  Ach.  Richard.  El4m.  de  la Bot.,ed.  4.,  560  ;  Endl.  Gen.  xcix.  ;  Meisner,  p.  348. 
Diagnosis. — Amental  Exogens,  with  a  l-celled  ovary,  and  numerous  cottony  seeds. 

Trees  or  shrubs.    Leaves  altei'iiate,  simple,  with  deUquescent  primary  veins,  and 
frequently  with  glands  on  the  edge  or  stalks  ;  stipules  deciduous  or  persistent.  Flowers 

$  ̂  ,  naked  or  with  a  membranous  cup- 
iike  calyx,  amentaceous.  $  :  Stamens 
distinct  or  monadelphous  ;  anthers  2- 
celled.  $  :  Ovary  superior,  l-celled  ; 
ovules  numerous,  ei-ect,  anatropal,  at  the 
base  of  the  cell,  or  adhering  to  the  lower 
part  of  the  sides  ;  style  1  or  0  ;  stigmas 
2  or  4.  Fruit  leathery,  l-celled,  2-valved, 
many-seeded.  Seeds  either  adhering  to 
the  lower  part  of  the  axis  of  each  valve 
or  to  the  base  of  the  cell,  ver-y  small, 
covered  over  with  long  silky  hairs 
springing  from  their  base  ;  albumen  0  ; 
embryo  erect  ;  radicle  inferior. 

The  downy   seeds  of   Willows  and 
Poplars,  growing  at  the  base  of  leathery 
2-valved  capsules,  give  such  plants  a 
mark  of  recognition  which  cannot  be 
mistaken.    In  this  respect  they  are  quite 
different,  not  only  from  the  remainder 
of  the  Amental  Alliance,  but  from  the 
whole  diclinous  group.    Their  nearest 
relation  is  apparently,  on  the  one  hand, 

with  Liquidam- 
bars,  which,  like 
them,     have  a 
many-seeded  dou- ble fruit,  and  on 
the  other  with  the 
Birchworts,  with 
which  they  agree 
in    their  naked 
male  flowers  and 
double  fruit.  Ta- 

marisks have  been 
regarded  as  somewhat  allied,  because  their  fruit  has  a  similar  structure  ;  but  the  plant? 
are  otherwise  totally  different. 

Natives,  generally,  of  the  same  localities  as  Birchworts,  but  extending  even  further 
to  the  north  than  those  plants.  The  most  northern  woody  plants  that  are  known  are  the 
Willows,  Salix  arctica  and  polaris.  The  Order  is  found  sparingly  in  Barbary,  and  there 
is  a  species  of  Willow  even  in  Senegal. 

They  are  valuable  trees,  either  for  their  timber  or  for  economical  purposes,  the 
Willow,  the  Sallow,  and  the  Poplar  being  the  representatives  of  the  Order.  The  bark  is 
usually  astringent,  tonic,  and  stomachic  ;  that  of  Populus  tremuloides  is  known  as  a 
febrifuge  in  the  United  States ;  of  P.  tremula  and  alba,  in  Europe.  A  crystallisable  prin- 

ciple, called  Salicine,  has  been  obtained  from  Salix  helix,  which,  according  to  Majendie, 
arrests  the  progress  of  a  fever  with  the  same  power  as  sulphate  of  quinia.  The  best 
species  to  prepare  it  from  are  said  to  be  S.  fragilis,  pentandra,  Russelliana,  vitellina,  and 
purpurea  (the  bitterest  of  all)  in  Europe,  and  eriocephala,  nigra,  and  conifera,  in  the 
United  States.  Populine,  a  substance  resembling  Mannite,  has  been  obtained  from  the 
leaves  and  bark  of  some  poplai's.  Poplar  buds,  especially  those  of  P.  nigra,  balsamifera,  and 

Fig.  CLXX. 

Fig.  CLXX.  —  Populus.  1.  nigra  $  ;  2.  tremula?  ;  3.  a  male  flower;  4.  a  female  flower;  5.  a 
ripe  capsule ;  6.  a  seed  ;  7.  the  same  more  magnified,  and  split  to  show  the  embryo. 
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plaits 

candicaiis,  arc  besmeared  in  winter  with  a  resinous,  balsamic,  bitter,  aromatic  exudation, 
which,  under  the  name  of  Tacamahac,  is  said  to  be  diuretic  and  antiscorbutic  ;  they  are 
also  formed  into  an  ointment  for  tumours,  wounds,  and  bums,  and  are  the  basis  of  a 
balsam  and  tincture  used  for  colic,  &c.  The  sweet-scented  male  catkins  of  Salix  segyp- 
tiaca  are  employed  in  the  preparation  of  a  medicated  water  called  Kalaf,  which  has  a 
celebrity  m  the  East  for  its  cardiac  and  sudorific  qualities.  The  same  reputation  once 
attached  to  our  Salix  alba  and  rosmarinifolia 

The  use  of  Osiers  for  wicker-work,  of  Sallows  for  charcoal  making,  is  well  known. 
Excellent  cricket-bats  are  made  from  the  light  wood  of  Salix  alba  ;  arrows  from  the 
Aspen  (Populus  tremula);  and  various  turneryware,  and  other  even -grained,  soft 
implements  from  the  Poplars,  which  ai'e  white-wooded.  They  have  also  been  used  for 
coarse  flooring,  but  have  no  strength  or  durability. 

GENERA. 
Salix,  L. 
Populus,  L. 

Numbers.  Gen.  2.  Sp.  220. 

Position. — Bctulacccc — Salicacea;. — Altingiaceiv. 

ion" 
M 
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Order  LXXXl.    MYRIC ACEiE.— Galeworts. 

MyriceEe,  Rich.  Anal,  du  Fr.  (1808);  Bliime  Fl.  Javce ;  Barll.  Ord.  Nat.  98.  {1830) ;  Endlich.  Gou Ixxxvii ;  Meisner,  p.  351. 

Diagnosis. — Amental  Exofj&ns,  zvith  a  l-celled  ovary  and  a  single  erect  seed,  with  a 
superior  radicle. 

Leafy  shrubs,  or  small  trees,  covered  with  resinous  glands  and  dots  ;  leaves  alternate, 
simple,  with  or  without  stipules.  Flowei's  $  $ ,  amentaceous,  naked.  $  Stamens 
2  to  8,  generally  in  the  axil  of  a  scale-like  bract ;  anthers  2-  or  4-celled,  opening 

lengthwise.  $  Ovary  l-celled,  surrounded  by 
several  hypogynous  scales  ;  ovule  solitai-y, 
erect,  orthotropal  ;  stigmas  2,  subulate,  or 
dilated  and  petaloid.  Fruit  drupaceous,  often 
covered  with  waxy  secretions,  and,  with  the 
hypogynous  scales  of  the  ovary,  become  fleshy 
and  adherent.  Seed  solitary,  erect ;  embryo 

^  without  albumen  ;  cotyledons  2,  plano-convex  ; 
radicle  short,  superior. 

The  fragi'ant  Gales  are  just  half  way  between •i  the  Urtical  and  Amental  Alliances.  With 
Nettleworts  they  exactly  agree,  except  in 
wanting  albumen  and  having  catkins  ;  with 

4  the  Amental  Alliances  they  correspond  in  all 
essential  pai-ticulars,  but  stand  distinctly 
marked  by  the  perfect  simplicity  of  their 
fruit,  in  which  they  agree  with  Beefwoods 
only.  In  their  solitary  erect  ovule,  superior 
radicle,  often  dilated  stigmas,  and  aromatic 
secretions,  so  uncommon  among  plants  in  this 
neighbourhood,  they  nearly  approach  Juglands, 
but  are  distinguished  by  their  free  ovary. 
Looking  at  plants  not  belonging  to  the  Diclinous 
group,  they  may  be  compared  with  Peppers, 
because  of  their  erect  ovules,  l-celled  ovary, 
and  naked  flowers  ;  but  the  resemblance  is distant. 

Found  in  the  temperate  parts  of  North  America,  the  ti'opics  of  South  America, 
the  Cape  of  Good  Hope,  and  India.    One  species  only  inhabits  the  SAvamps  of  Europe. 

Aromatic  shrubs,  or  trees  of  considerable  size.  Comptonia  asplenifolia  possesses 
astringent  and  tonic  properties,  and  is  much  used  in  the  domestic  medicine  of  the  United 
States,  in  cases  of  diarrhoea.  Benzoic  and  tannic  acids,  with  a  resinous  matter,  occur  in 
its  aromatic  bark.  Wax  is  obtained  in  great  abundance  from  the  berries  of  Myrica 
cerifera,  and  other  species.  The  fruit  of  Myrica  sapida  is  about  as  large  as  a  cherry, 
and,  according  to  Buchanan,  is  pleasantly  acid  and  eatable  in  Nepal.  Myrica  Gale 
yields  an  ethereal  oil  of  a  yellow  colour,  feeble  odour,  and  mild  taste,  which  after  a 
while  becomes  slightly  warm.  Its  leaves  were  formerly  used  against  the  itch,  and  in 
Sweden  as  a  substitute  for  hops  in  brewing.  The  root  of  Myrica  cerifera  is  said  to  be 
emetic,  or  drastic  in  large  doses. 

GENERA. 
Myrica,  L.  \  Gale,  Tourn.  |  Comptonia,  Banks.  |  Clarisia,  R.  et  P. 

Numbers.  Gen.  3.  Sp.  20  ? 

EmpetracecB. 
Juglandacece. 

Position. — Betulacese. — MYRiCACEyE.— Casuarinacese. 
Urticacece. 

5  7 
Fig.  CLXXII. 

Fig.  CLXXII. -Comptonia  asplenifolia  ;  1.?  of  Myrica  cerifera  guarded  by  its  scale;  2  and  3.  the 
6ame  divested  of  the  scale  and  cut  perpendicularly  ;  4.  $  of  ditto  ;  5.  Fruit  of  Myrica  Gale  ;  6.  a  perpen- dicular section  ;  7.  a  section  of  the  seed. 
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Order  LXXXII.    EL^ AGN ACE^.— Oleastkus. 
Eheagni,  Juss.  Gen.  75.  (1789). -Elseagnese,  Ach.  Rich.  Monogr.  (1823) ;  Bartl.  Ord.  Nat.  113  ; Gen.  cxi. ;  Meisner,  p.  329. Endl. 

Diagnosis — Amental  Exogens,  with  a  1 -celled  ovary,  a  single  ascending  ovule,  an  inferior 
radicle,  and  flowers  occasionally  0 ,  or  scattered. 

Trees  or  shrubs,  usually  covered  with  leprous  scurf.  Leaves  alternate,  or  opposite, 
entire,  without  stipules.  Flowers  axillary,  often  fragrant,  in  catkins  or  even  panicles. 
Flowers  ̂   $ ,  rarely  0 .  $  Flowers  amentaceous,  each  in  the  axil  of  a  scale-like 
bract.  Sepals  2-4,  sometimes  united  hi  a  cup  ;  stamens 
3,  4,  or  8,  sessile  ;  anthers  2-celled. —  $  and  0  Calyx  free, 
tubular,  with  a  fleshy  disk,  which  often  closes  it  up, 
persistent ;  the  limb  entire,  or  2-5-toothed.  Ovary  free, 
simple,  1 -celled  ;  ovule  solitary,  ascendmg,  stalked,  anatropal ; 
stigma  simple,  subulate,  glandular.  Fruit  crustaceous, 
inclosed  withm  the  calyx  become  succulent.  Seed  erect ; 
embryo  straight,  surrounded  by  very  thin  fleshy  albumen  ; 
radicle  short,  inferior  ;  cotyledons  fleshy. 

These  plants  are  regarded  by  most  botanists  as  being  typically 
hermaphrodite,  and  hence  they  are  referred  to  the  vicinity  of 
Daphnads ;  Jussieu  himself  excluded  them  from  his  Diclinous 
division.  But  when  we  consider  that  out  of  the  genera  consti- 

tuting them,  all  except  Elseagnus  are  ^  it  seems  better  to 
station  them  here,  as  one  of  the  connecting  links  between  the 
(J  $  and  0  races.  Indeed,  the  Diclinous  genera  seem  to 
approach  closely  to  Galeworts,  for  the  quantity  of  albumen  that 
suiTounds  their  embryo  is  too  inconsiderable  to  be  of  importance. 
Supposing  that  the  Order  of  Oleasters  were  not  regarded  as  uni- 

sexual, it  would  then,  no  doubt,  stand  in  the  Perigynous  Sub-class, 
where  it  would  be  known  from  Daphnads  by  the  position  of 
its  ovule  ;  and  from  Proteads,  by  the  valvate  irregular  calyx, 
and  dehiscent  fruit  of  that  Order. 

The  whole  of  the  northern  hemisphere,  down  to  the  equator, 
is  occupied  more  or  less  by  this  family,  from  Canada  and 
Japan  to  Guiana  and  Java  ;  they  are  comparatively  rare  south 
of  the  line. 

The  fruit  of  Hippophae  rhamnoides  is  occasionally  eaten  as  a 
sauce  with  fish.  Professor  Santagala  has,  however,  found  that 
it  contains  a  fatty  matter  of  a  narcotic  nature.  Twelve  grains 
given  to  a  moderate-sized  dog,  in  a  few  hours  prostrated  the 
strength  of  the  animal  m  a  most  remarkable  manner. — Chem. 
Gaz.  1844,  121,  That  of  Elaeagnus  orientaHs  is  almost  as  large 
as  a  Jujube,  and  is  known  in  Persia  as  an  article  of  the  dessert, 
under  the  name  of  Zinzeyd  ;  the  drupes  of  E.  arborea,  conferta, 
and  others,  are  eaten  in  Nepal,  The  flowers  of  Elaeagnus  orientalis  and  angustifolia 
are  highly  fragrant,  and  abound  in  honey  which  is  esteemed  as  a  remedy  for  malignant 
fevers  in  some  parts  of  Europe. 

GENERA. 

CLXXllJ. 

Sliepherdia,  Natt. 
Lepargureia,  Nutt. j  Hippophae,  Linn. I  Conuleum,  L.  C.  Rich. 

Elaeagnus,  Linn. 

Numbers.  Gen.  4.  Sp.  30. 

Tliyraelceacece. 
Position. — Myriavcese. — El^,agnace/E,  

Fig.  CLXXIII.— Hippophae  rhamnoides.  1.  a  (?  flower;  2.  a  perpendicular  section  of  aV^ 
3.  a  section  of  a  ripe  fimt.— Richard. 
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Alliance  XIX.     URTICALES. — The  Urtical  Alliance. 

Diagnosis. — Diclinous  Exogens,  with  scattered  monochlaniydeous  flotvers,  single  superior 
carpels,  and  a  large  embryo  lying  in  a  small  quantity  of  albumen. 

The  main  distinction  between  this  and  the  Amental  AUiaiice  consists  in  the  presence 
of  albumen,  and  the  flowers  not  being  arranged  in  catkins.  The  former  character, 
however,  fails  in  several  instances,  especially  in  some  Artocarpads  and  Hempworts  ;  so 
that  in  reality  the  amentaceous  inflorescence  is  the  only  difference  that  can  be  at  present 
pointed  out  to  separate  two  Alliances,  which  nevertheless  ajipear  to  be  really  distinct 
if  regarded  as  wholes.  They  touch  most  closely  among  the  Planes  and  Artocarpads, 
which  may  be  referred  mdifferently  to  the  one  Alliance  or  the  other,  for  both  have  a 
quasi-amentaceous  inflorescence,  and  Liquidambars  agree  with  Planes  in  having  albu- 

men, while  Artocarpus  itself  is  said  to  differ  from  the  mass  of  its  order  in  the  want  of 
it.  Artocarpus  cannot  however  be  separated  from  Ficus,  nor  Piatanus  from  Artocar- 

pus, and  this  seems  to  justify  the  place  assigned  to  Artocarpads  and  Planes  in  this 
arrangement. 

The  Orders  themselves  do  not  always  rest  upon  such  distinctions  as  a  botanist  would 
wish  to  discover  ;  this  is  most  especially  the  case  with  Hempworts  and  Morads,  which 
might  very  well  be  united.  But  they  may  be  allowed  to  remain  for  the  present, 
because  we  really  know  so  little  about  the  plants  of  the  Urtical  Alhance,  that  any  final 
distribution  of  the  genera  must  be  premature.  It  is  much  to  be  wished  that  some  one 
would  seriously  examine  the  heaps  of  undescribed  obscure  plants  related  to  this  part  of 
the  vegetable  kingdom,  to  be  found  in  all  large  herbaria  ;  it  would  be  hardly  possible  to 
render  a  more  welcome  service  to  systematical  botany. 

So  many  plants  of  the  Chenopodal  and  Silenal  Alliances  are  ̂   ̂  >  especially  of  the 
former,  where  Atriplex  alone  forms  a  large  mass  of  exceptions  to  the  usually  0  structure, 
that  we  must  suppose  this  to  be  one  of  the  most  remarkable  instances  of  contact  between 
the  hypogynous  and  dicUnous  sub-classes. 

Natural  Orders  of  Urticals. 

Radicle  superior.    Ovules  twin,  suspended.   Embryo  straigJit,  \       Stilagina  eje 
albuminous.    Anthers  2-lobed,  with  vertical  fissures   .    .    .  j  ' 

'Radicle  superior.     Ovule  solitary,  erect.     Embryo  straight,  "1  URTiCACEiE albuminous.    Juice  limpid.    Stipules  small,  flat  ..../' 
Radicle  inferior.     Embryo  exalbuminous.     Plumule  many-}  ̂ r,  ̂  

leaved,  large  .    .    .  ^  1 85.  CERATOPHYLLACE^^ 
Radicle  superior.    Ovule  solitary,  suspended.    Embryo  hooked,  1  gg  c^^nabin  \.ckm 
exalbuminous  J  ' 

Radicle  superior.    Ovules  solitary,  suspended.    Embryo  hooJced,  1       -r^  ̂  
albuminous.    Juice  milky.  J 

Radicle  superior.    Ovule  solitary,  erect  or  suspended.    Embryo  "l 
ftraigJit,  exalbuminous.    Juice  milky.    Stipules  large,  con-  ̂ 88.  ARxocARPACEiE. 
volute  J 

Radicle  inferior.      Embryo  albuminous.     Plumule   minute.  \  g^  Pl^^xanacejE 
Juice  limpid.    Stipules  large,  deciduous  J  * 
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• 

Order  LXXXIII.   STlLAGlNACEiE.— Antidesmads. 

Stilagineae,  Agardh's  Classes,  199.  (1824);   Von  Marlins  Hort.  Recj.  Monac.  (1829).— Antidesmea?, Sweet  Hort.  Brit.  ed.  2.  460.  (1830)  ;  Endl.  xcvi. ;  Meisner,  p.  347. 

Diagnosis. — Urlicdl  Exogens,  with  2-lobed  anthers  splitting  vertically,  twin  suspended 
ovules,  a  straight  albuminous  embryo,  avid  superior  radicle. 

Trees  or  shrubs.  Leaves  alternate,  simple,  coriaceous,  undivided  or  toothed.  Sti- 
pules twin,  deciduous.  Flowers  minute,  in  axillary  scaly  spikes.  Flowers  $  $ . 

Calyx  2-  3-  or  5-parted.  Corolla  0.  ̂   Stamens  2,  or 
more,  arising  from  a  tumid  receptacle  ;  filaments  capil- 

lary ;  anthers  innate,  usually  2-lobed,  with  a  fleshy  con- 
nective and  vertical  cells  opening  transversely.  $  Ovary 

free,  1-  2-celled,  often  with  a  conspicuous  disk  ;  ovules 
anatropal,  suspended  in  pairs ;  stigma  sessile,  3-  4- 
toothed.  Fruit  drupaceous.  Seed  suspended,  sometimes 
perforated  by  processes  of  the  putamen  ;  embryo  green, 
with  foliaceous  cotyledons,  lying  in  the  midst  of  copious 
fleshy  albumen ;  radicle  short,  superior. 

An  obscure  Order,  whose  hmits  are  not  ascertained. 
Judging  from  the  genera  Stilago  and  Antidesma,  it  is  very 
near  Nettleworts,  from  which  it  is  chiefly  distmguished  by 
a  great  cushion-shaped  disk,  unelastic  filaments,  and 
anthers  split  into  2  lobes,  which  burst  transversely  at  the 
apex.  But  Falconeria  is  said  to  have  a  2-celled  fruit, 
and  therefore  would  approach  very  nearly  to  the  Euphor- 
bial  Alliance.  On  the  other  hand,  Pyrenacantha,  referred 
hither  by  Endlicher,  because  of  its  two  collateral  pendu- 

lous ovules,  is  a  milking  plant,  and  wants  the  peculiar 
anthers  of  Antidesmads  ;  but  its  pierced  albumen  and 
embryo  are  so  similar  to  those  of  Phytocrene  (or  Gyno- 
cephalium),  that  it  had  better  perhaps  be  referred  to  the  Artocarpads.  The  male 
Antidesmas  have  much  the  inflorescence  of  East  Indian  Mastworts. 

Natives  of  the  East  Indies  and  Madagascar. 
These  plants  appear  to  be  destitute  of  noxious  qualities.  Their  succulent  currant-like 

drupes  are  eaten  by  the  natives  of  the  countries  where  they  grow  ;  those  of  Antidesma 
pubescens  are  mentioned  by  Roxburgh,  who  also  states  that  the  shming  deep  red  fruit  of 
Stilago  Bunius  is  sub-acid  and  palatable.  The  leaves  of  that  plant  are  acid  and  diapho- 

retic ;  and,  when  young,  are  boiled  with  potherbs  and  given  in  India  in  cases  of 
syphilis.  The  leaves  of  Antidesma  alexiteria  are  among  the  imaginary  remedies  for 
serpent  bites. 

Fig.  CLXXIV. 

GENERA. 
Antidesma,  L. 
Stilago,  L. 
Falconeria,  Royle 

Stilaginella,  Tulasne. 
Cremostachys,  Tulasne. 

Bennettia,  R.  Br. 

Numbers.  Gen.  3.    Sp.  20 ' 
Position. — Urticacese. — Stilagikace^. — Artocarpaceae. 

Corylacece. 

Fig.  CLXXIV.— Stilago  lanceolata.  1.  c?  flower  ;  2.  half  ripe  fruit ;  3.  a  transverse  section  of  the 
fruit  and  seed  ;  4.  a  perpendicular  section  of  a  seed. 
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OiiDER  LXXXIV.    URTICACEtE.— Nettleworts. 
Urticeae,  Juss.  Gen.  400.  (1789) ;  Gaudichaud  in  Freyc.  Voyage,  p.  503.  (1826) ;  Bartl.  Ord.  Nat.  105. 

Urticaceae,  Endlich.  Prodr.  Nor/.  37  ;  Gen.  xciv. ;  Meisner,  p.  348. 
Diagnosis. —  Urtical  Exogens,  with  small  flat  stipules,  limpid  juice,  d  solit.  erect  ovule,  a 

straight  albuminous  embryo,  and  superior  radicle. 
Trees,  shrubs,  or  herbs  ;  never  milky.    Leaves  alternate,  usually  covered  either  with 

asperities  or  stinging  hairs,  with  membranous  stipules,  which  are  deciduous  or  con- 
volute in   vernation.     Flowers   herbaceous,  inconspicuous,   $  ̂  ,  (occasionally  ̂  

2  3  1  4 
Fig.  CLXXV. 

intermixed)  scattered,  or  clustered,  or  in  catkins,  or  close  heads.  Calyx  membranous, 
lobed,  persistent.  $  Stamens  definite,  distinct,  inserted  into  the  base  of  the  calyx, and  opposite  its 
lobes  ;  anthers 
often  curved  in- 

wards in  aestiva- 
tion, and  turned 

backwards  with 
elasticity  when 

bursting.  ?  Ov-  F'g-  CLXXVI. ary  superior,  simple  ;  ovule  solitary, 
erect ;  stigma  simple,  fringed.  Fruit 
a  simple  indehiscent  nut,  surrounded 
either  by  the  membranous  or  fleshy 
calyx.  Embryo  straight,  with  fleshy 
albumen  ;  cotyledons  flat  ;  radicle  Fig.  CLXXVII. 
superior. 

Nettleworts,  as  now  circumscribed, consist  almost  entirely  of  rough-leaved  plants,  which, 
although  they  occasionally  acquire  the  stature  of  trees,  have  nevertheless  little  more 
than  a  herbaceous  texture,  their  wood  being  remarkable  for  its  lightness,  sponginess, 
and  profusion  of  cellular  tissue.     Their  great  distinction  consists  in  their  having  a 

rig.  CLXXV. — 1.  Branch  of  Procris  splendens;  2.  cluster  of  male  and  female  flowers;  3.  a  male flower  about  to  expand  ;  4.  the  same  expanded. 
¥\g.  CLXXVI.— Parietaria  officinalis  ;  one  of  the  lenticular  fruits  both  whole  and  divided  perpendi- cularly to  show  the  embryo. 
IMg.  CLXXVII. — 1.  A  section  of  the  ovary  of  Urtica  dioica  ;  2.  the  &ame  when  ripe,  after  the  embryo ia  developed. 
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single  erect  ovule  in  a  simple  carpel,  the  foramen  of  which  is  at  the  apex,  so  that 
when  the  seed  is  ripe  the  embryo  is  necessarily  inverted,  its  radicle  pointing  upwards. 
(In  the  second  edition  of  this  work  the  position  of  the  radicle  was  misstated,  owing  to 
some  accident.)  Nettleworts  will  then  be  easily  known  from  Morads  and  Henipwort^, 
which  have  a  hooked  embryo,  and  from  Antidcsmads,  which  have  pendulous  ovules. 
What  differences  exist  between  them  and  the  Artocarpads  are  mentioned  under  that 
Order.  The  flowers  are  occasionally,  in  part,  hermaphrodite,  although  the  greater 
number  are  absolutely  unisexual,  and,  on  this  account,  they  must  be  regarded  as 
entirely  conterminous  with  Chenopods  in  the  hypogynous  sub-class.  They  will, 
however,  be  found  to  difl"er  not  only  in  their  habitually  diclinous  flowers,  but  also  in their  embryo  being  enclosed  in  albumen  and  not  external  to  it  as  in  Chenopods. 

Independently  of  the  resemblances  home  by  Nettleworts  to  Chenopods  as  well  as 
to  other  Orders  in  the  Urtical  Alliance,  we  must  not  lose  sight  of  their  very  close 
affinity  to  the  hypogynous  Buckwheats,  some  of  which  are  ̂   ̂  .  This  has  been  already 
alluded  to  at  p.  258,  and  will  be  further  noticed  hereafter. 

The  species  are  widely  dispersed  over  every  part  of  the  world  ;  appearing  in  the 
most  northern  regions,  and  in  the  hottest  climates  of  the  tropics  ;  growing  now  upon 
dry  walls,  whei'e  there  is  scarcely  nutriment  for  a  Moss  or  a  Lichen,  and  inhabiting  the 
dampest  recesses  of  the  forest.  Many  follow  the  steps  of  man,  flourishmg  on  rubbish 
heaps  and  waste  places  around  his  dwellings. 

All  the  more  important  of  the  old  Urticaceous  Order  having  been  removed  from  this 
place,  the  qualities  Oi  the  few  that  remain  are  of  little  interest.  Excessive  causticity  in 
the  limpid  juice  is  their  chief  characteristic,  as  is  exemplified  in  the  common  stinging 
Nettles,  Urtica  dioica,  urens,  and  pilulifera,  which  are,  however,  not  to  be  compared 
for  an  instant  with  some  of  the  E.  Indian  species.  Leschenault  de  la  Tour  thus 
describes  the  effect  of  gathering  Urtica  crenulata  in  the  Botanic  Garden  at  Calcutta  : — 
"  One  of  the  leaves  slightly  touched  the  first  three  fingers  of  my  left  hand  :  at  the  time 
I  only  perceived  a  slight  pricking,  to  which  I  paid  no  attention.  This  was  at  seven  in 
the  morning.  The  pain  continued  to  increase  ;  in  an  hour  it  had  become  intolerable  ; 
it  seemed  as  if  some  one  was  rubbing  my  fingers  with  a  hot  iron.  Nevertheless,  there 
was  no  remarkable  appearance  ;  neither  swelling,  nor  pustule,  nor  inflammation.  The 
pain  rapidly  spread  along  the  arm,  as  far  as  the  armpit.  I  was  then  seized  with 
frequent  sneezing,  and  with  a  copious  running  at  the  nose,  as  if  I  had  caught  a  violent 
cold  in  the  head.  About  noon  I  experienced  a  painful  contraction  of  the  back  of  the 
jaws,  which  made  me  fear  an  attack  of  tetanus.  I  then  went  to  bed,  hoping  that  repose 
would  alleviate  my  suffering  ;  but  it  did  not  abate  ;  on  the  contrary,  it  continued  nearly 
the  whole  of  the  following  night ;  but  I  lost  the  contraction  of  the  jaws  about  seven 
in  the  evening.  The  next  morning  the  pain  began  to  leave  me,  and  I  fell  asleep.  I 
continued  to  suffer  for  two  days  ;  and  the  pain  returned  in  full  force  when  I  put  my 
hand  into  w\ater.  I  did  not  finally  lose  it  for  nine  days."  A  similar  circumstance 
occurred,  with  precisely  the  same  symptoms,  to  a  workman  in  the  Calcutta  Garden. 
This  man  described  the  sensation,  when  water  was  apphed  to  the  stung  part,  to  be  as  if 
boiling  oil  was  poured  over  him.  Another  dangerous  species  was  found  by  the  same 
botanist  in  Java  (U.  stimulans),  but  its  effects  were  less  violent.  Both  these  seem  to 
be  surpassed  in  virulence  by  a  Nettle  called  Daoun  Setan,  U.  urentissima,  or  devil's  leaf, 
in  Timor  ;  the  effects  of  which  are  said,  by  the  natives,  to  last  for  a  year,  or  even  to 
cause  death.  In  some  species  the  acrid  fluid  is  so  abundant  that  it  is  spontaneously 
discharged  from  the  whole  surface  of  the  leaf.  According  to  Endliclier  the  causticity 
of  Nettle  juice  is  owdng  to  the  presence  of  bicarbonate  of  ammonia.  The  foliage  of 
Boehmeria  caudata  is  used  advantageously  in  Brazil  in  baths,  as  a  relief  for  haemor- 
rhoidal  complaints,  and  in  the  same  country  an  extract  of  Pilea  muscosa  is  regarded  as 
a  remedy  for  dysuria.  The  tenacity  of  the  fibres  of  some  species  is  such  that  cordage 
has  been  successfully  manufactured  from  them  ;  the  stalks  of  Urtica  cannabma  were 
even  expected,  at  one  time,  to  be  equal  in  strength  to  Hemp  itself.  Urtica  tenacissima, 
called  Caloose  in  Sumatra,  yields  an  extremely  tough  cordage  in  that  island. — Eoxb. 
Flogging  with  nettles  has  been  employed  in  cases  of  arthritis,  paralysis,  &c.  Nettles  when 
very  young  and  tender  are  commonly  used  as  an  ingredient  in  broth  by  the  English 
peasantry,  who  consider  that  they  purify  the  blood.  The  tubers  of  Urtica  tuberosa 
are  esculent  and  nutritious  ;  the  natives  eat  them  raw,  boiled,  or  roasted. — Roxh.  The 
herbage  and  seeds  of  Urtica  membranacea,  an  Egyptian  plant,  are  regarded  as  emmena- 
gogue  and  aphrodisiac.  Several  Parietarias,  especially  P.  erecta  and  diffusa,  have  had 
some  reputation  as  refrigerants  and  diuretics.  The  leaves  when  dried  have  been  used 
in  pohshing  mirrors.  A  decoction  of  Urtica  dioica  strongly  salted,  will  coagulate  milk 
without  giving  it  any  unpleasant  flavour  ;  the  whole  plant  is  esteemed  astringent  and 
diuretic. — Burnett. 
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GENERA. 
Urtica,  Tournef. 
Urera,  Gandich. 
Laportea,  Gaudich. 
Fleurya,  Gaudich. 
Girardinia,  Gaudich. 
Elatostenia,  Forst. 

Langeveldia,  Gaudich. 
Sciuphila,  Gaud. 
Sciobia,  Rchb. 

Va7iiera,  Loureir. 
Malaisia,  Blanco. 
Schychowskya,  Endl. 
Pilea,  Lindl. 

Dubrueilia,  Gaudich. 
Haynea,  Schum. Pellioaia,  Gaudich. 

Splitgerbera,  Miq. 

Bohmeria,  Jacq. 
Buretia,  Gaudich. 

Procris,  Commers. 
Neraudia,  Gaudich. Parietaria,  Tournef. 
Freirea,  Gaudich. 
Thaumuria,  Gaudich. 
Gesnouinia,  Gaudich, 

Pouzolzia,  Gaudich. 
Memorialis,  Hamilt. 

Rousselia,  Gaudich. 
Soleirolia,  Gaudich. Hclxine,  Requ. 
Forskolea,  Linn. 

Cuidbeja,  Forsk. ?  Australina,  Gaudich. 

Numbers.  Gen.  23.  Sp.  300.  There  having  been  no  recent  enumeration  of  the 
species  this  is  merely  a  rough  estimate.  As  I  find  216  actually  described,  the  number 
now  estimated  is  probably  much  too  low  both  for  genera  and  species. 

Chenopodiacece. 
Position. — Moracese. — Urticace^. — Cannabinaceae. 

PolygonacecB. 

ADDITIONAL  GENERA. 

Hyrtanandra,  Miquel,  near  Pouzolzia. 
Dendrocnide,  ditto,  near  Urtica. 
Leucocnide,  ditto,  near  Boehmeria. 
Oreocnide,    ditto,  ditto. 
Myriocarpa,  Benth. 
Morocarpus,  Zucc. 

Hemistylis,  Benth. 
?  Aphananthe,  Planch. 
?  Gironniera,  Gaud. 

Nemostigma,  Planch. 
?  Chaetachne,  Planch. 

Urtica  simensis,  the  Sama  of  Abyssinia,  is  an  acrid  species,  which,  nevertheless,  is 
cooked  in  that  country  and  eaten  as  a  vegetable. — Ack.  Rich. 

The  fine  textile  material  called  China  Grass,  is  the  fibre  of  Boehmeria  nivea,  which 
is  hardly  different  from  the  Pooah,  or  Puya,  of  Nepal  and  Sikkim,  from  which 
excellent  cordage  and  sail-cloth  is  manufactured  in  the  East  Indies. 



L'RTKALEs.l  CERATOPHYLLACEii^:.  263 

Order  LXXXV.    CERATOPHYLLACEiE.— Hornworts. 

Ceratophylleae,  Gray's  Arraiigcment  of  Brit.  Fl.  2.  554.;  DC.  Frodr.  3.  73.  (1828);  Asa  Gray,  Ann. Lyc.  N.  York,  4.  48.  (1837)  ;  Schleiden  in  Linmm,  11.  540.  (1837)  ;  Endl.  Gen.  Ixxxiii. 
Diagnosis. —  Urtical  submersed  Exogens,  with  an  inferior  radicle,  an  exalhuminous 

embr-yo,  and  a  large  mamj-leave'd  plumule. Submersed  herbs,  with  dichotomous,  ceUular,  verticillate  leaves.  Flowers  monoecious. 
Calyx  inferior,  many-parted.    ^    Stamens  from    12  to  ̂ 0  ;    filaments  wanting  ; 

anthers  2-celled.  ^  Ovary  superior,  1 -celled  ;  ovule  solitary, 
pendulous,  orthotropal ;  style  pervious ;  stigma  filifomn,  oblique. 
Nut  1 -seeded,  indehiscent,  terminated  by  the  hai'dened  stigma. 
Seed  pendulous,  solitary  ;  albumen  0  ;  embryo  with  2  cotyledons  ; 
plumule  many-leaved  ;  radicle  inferior. 

It  would  be  difficult  to  name  a  plant  concerning  whose  affinity 
more  different  opinions  have  been  entertained.  Possessed  of  the  most 
simple  organisation,  it  scarcely  presents  a  single  salient  point  for  con- 

sideration, with  the  exception  of  its  plumule  being  very  highly 
developed.  The  number  of  cotyledons,  although  only  two,  as 
Schleiden  has  shown,  appears  to  be  four  ;  and,  in  consequence  of 
this,  Richard  placed  it  near  Conifers,  with  which  it  seems  to  me  to 
have  no  kind  of  affinity.  Nevertheless,  Schleiden  leans  towards 
Richard's  view  ;  in  order  to  support  which,  he  calls  the  male  flower 
an  amentum.  De  Candolle  urges  its  relation  to  Hippuris  and  iMyrio- 
phyllum,  among  Hippurids,  from  which  it  differs  in  its  superior 
ovary  ;  and  he  inquires  whether  Naias,  which,  according  to  some,  is 
dicotyledonous,  does  not  belong  to  the  same  Order.  Agardh  actually 
places  it  among  Naiads. 

i  formerly  suggested  the  possibility  of  its  being  a  degeneration  of 
Nettleworts,  and  as  bearing  the  same 
relation  to  them  as  Mossweeds  and 
Starworts  to  some  unknown  Order, 
or  as  Lemnads  to  Arads.  This  opinion 
Schleiden  has  criticised  with  incivility, 
forgetting  that  it  was  formed  tipon  the 
assumption  that  the  radicle  of  Cerato- 
phyllum  is  superior,  an  error  of  De 
Candolle's,  of  which  I  was  not  then  aware. 
And  even  now,  I  do  not  see  where  it  can 
be  better  placed,  imless  near  Chenopods. 
It  agrees  with  the  Urtical  Alliance  in 
having  incomplete,  unisexual  flowers,  a 
free  ovary  consisting  of  a  single  carpel 
and  a  solitary  ovule  ;  but  it  differs  in 
having  the  radicle  inferior,  and  no  albu- 

men. The  high  development  of  the 
plumule  may  however,  in  this  instance, 

compensation  for  the  want  of  albumen, 
enabling  the  embryo  to  germinate  without  assistance,  as  soon  as  it  is  exposed  to  the 
fitting  conditions. 

Hornworts  may  also  be  compared  with  Chenopods,  on  account  of  their  incomplete 
flowers,  inferior  radicle,  simple  free  carpel,  and  single  o^•ule  ;  and  the  unisexual  flowers and  want  of  albumen  would  not  be  opposed  to  such  a  comparison.  But  the  unisexuality 
of  Chenopods  is  the  exception,  not  the  rule,  and  the  straightness  of  the  embryo  of 
Ceratophyllum  is  as  much  at  variance  with  the  characteristic  mark  of  that  Order,  as  its 

Fig.  CLXXVIII. 
Waterbeans,  (Nelumbiacese),  be  a 

Fig.  CLXXVIII.  —  Ceratophyllum  submersum.  —  1.  <?  flower;  2.  ?  ditto;  3.  perpendicular 
section  of  ovary,  the  style  being  cut  off ;  4.  fruit ;  5.  embrjo. 
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inferior  radicle  is  with  most  of  the  Urtical  AUiance.  Such  being  the  case,  it  seems  to 
me  that  until  some  better  suggestion  sliall  have  been  offered  than  that  of  stationing 
Hornworts  near  the  Gymnospermous  Conifers,  they  may  be  regarded  as  anomalous 
plants  of  the  Urtical  Alhance. 

A  singular  view  is  that  of  Dr.  Asa  Gray,  who  would  place  Cei'atophyllum  near 
Nelumbium,  because  of  its  highly  developed  plumule,  for  it  would  be  difficult  to  point 
out  any  other  resemblance  ;  to  this  opinion  he  has  been  led  by  the  account  of  the 
development  of  the  embryo  given  by  M.  Adolphe  Brongniart  Ann.  Sc.  12.  253,  which 
is  only  in  part  correct. 

Found  in  ditches  in  Europe,  North  America,  Northern  Asia,  Senegal,  Barbary,  and 
India. 

These  plants  have  no  known  use  :  they  have  sometimes  the  heavy  smell  of  Chara. 
GENUS. 

Ceratophyllum,  L. 

NuMBEiis.  Gen.  1.    Sp.  1.  according  to  Schleiden  ;  6  according  to  Chamisso. 

Chenopodiacece. 
Position.— Urticacete. — Cekatophyllace^.  

Halwagece. 
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OuDKU  LXXXVl.    CANNABINACE^..— Hempworts. 
Cannabinere,  Endl.  Gen.  xcv.  (Oct.  1837) ;  Mcisner,  p.  348. 

Diagnosis. — Urtical  Exoyens,  with  a  soUtcmj  smpended  ovule,  andahookecl  exalbuminous 
embryo,  with  a  supenor  radicle. 

Herbaceous,  rough-stemmed,  watery  plants,  with  altei'nate  lobed  stipulate  leaves,  and 
small  inconspicuous  flowers.  Flowers  ?  (? .  $  m  racemes  or  panicles.  Calyx  her- 

baceous, scaly,  imbricated.  Stamens  few,  opposite  the  sepals  ;  filaments  filiform  ; 
anthers  terminal,  2-celled,  opening  lon- 

gitudinally. $  in  spikes  or  cones. 
Sepal  single,  enwi'apping  the  ovary. 
Ovary  free,  1 -celled  ;  ovule  solitary,  pen- 

dulous, campylotropal  ;  stigmas  2,  subu- 
late, sessile.  Fruit  indchiscent,  with  a 

single  suspended  seed.  Embryo  without 
albumen,  hooked  or  spirally  coiled  ;  radicle 
superior,  lying  against  the  back  of  the  coty- ledons. 

These  plants,  formerly  regarded  as  a 
division  of  Nettleworts,  differ  from  that 
Order  in  having  their  seeds  suspended,  their 
embryo  coiled  up,  and  in  wantmg  albu- 

men. To  the  Artocarpads  they  approach 
in  technical  characters,  differing  chiefly 
in  their  embi'yo  ;  but  they  have  no  milky 
juice,  and  are  widely  different  m  appear- 

ance. From  Morads  they  are  hardly 
distmguishable  except  by  the  absence  of 
albumen. 

Hempworts  are  found  wild  in  the  tempe- 
rate parts  of  the  Old  World,  m  the  northern 

hemisphere.  The  Hemp  inhabits  the 
cooler  parts  of  India,  whence  it  has  been 
transported  to  Europe  ;  the  Hop  occurs 
wild  in  the  South  Eastern  provinces  of 
Europe. 

The  valuable  fibre  called  Hemp,  is  produced  by  Cannabis  sativa,  ̂  
which  is  hardly  less  celebrated  for  its  narcotic  qualities.  In  the 
elegant  language  of  Endlicher,  "  Emollitum  exhilarat  animum, 
impotentibus  desideriis  tristem  stultam  laetitiam  provocat  et 
jucundissiraa  somniorum  conciliat  phantasmata."  The  Tm'ks 
employ  it  under  the  names  of  Hadschy  and  Malach.  Linnseus 
speaks  of  its  vis  narcotica,  phantastica,  dementens,  anodyna,  et 
repellens.  Even  the  Hottentots  use  it  to  get  drunk  with,  and  4 
call  it  Dacha.  The  Arabians  name  it  Hashish.  The  Brazilian 
savages  delight  in  its  use.  It  appears  to  owe  its  narcotic  pro- 

perties to  the  presence  of  a  I'esin  which  is  not  formed  in  Europe. 
This  resin  exudes  in  India  from  the  leaves,  slender  branches,  and  flowers  ;  when  col- 

lected into  masses  it  is  the  churras  or  cherris  of  Nepal.  Its  odour  is  fragi'ant  and 
narcotic,  its  taste  slightly  warm,  bitterish,  and  acrid, — Pharm.  Journ.  1.  489.  The 
imbricated  heads  of  the  common  Hop,  Humulus  Lupulus,  pai*ticipate  in  this  quality, 
and  in  like  manner  are  used  for  the  pm'pose  of  producing  intoxication,  in  the  prepai'ation 
of  beer.  Their  scales  are  scattered  over  with  resinous  spherical  glands,  which  are 
easily  rubbed  off",  and  have  a  powerful  agreeable  odour,  and  bitter  taste  ;  they  appear 
to  consist  of  an  aci'id,  ethereal  oil,  an  aromatic  resin,  wax,  extractive,  and  a  bitter  prin- 

ciple called  Lupuline.  By  pressure  Hopheads  yield  a  green,  light,  acrid  oil,  called  Oil 
of  Hops.  Its  young  shoots  are  eaten  as  Asparagus,  and  the  roots  have  been  employed 
as  a  substitute  for  Sarsaparilla. 

GENERA. 
Cannabis,  Tournef.  \  Humulus,  Linn.  \  Lupulus,  Tournef. 

CLXXIX. 

Numbers.  Gen.  2.  Sp.  2. 
Position. — Urticacese. — Cannabinace/E. — Moracese. 

Fig.  CLXXIX.— TTumiilus  Lupulus.  l.S  flower;  2.  ?;  3.  section  of  ovary.  4  ripe  fruit ;  5.  sec- 
tion of  it,  showing  the  embryo  ;  6.  a  grain  o*"  hipuline. 
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Order  LXXXVII.    MORACEiE.— Morads. 
Moreae,  Eiidl.  Prodr.  40,  (1833)  ;  Gaudich,  in  Frei/cinet,b09  ;  Meisner,  p.  350  :  Endl.  xcii.— Pholeosan- 

theae,  Blume  Bijdr.  436,  (1825).— Sycoidese,  Link  Handb.  1.  292.  (1829). 
Diagnosis, —  Urtical  Fxogens,  with  solitary  suspended  ovtdes,  and  a  hooked  albuminous 

embryo  with  a  superior  radicle. 
Trees  or  shrubs,  with  a  milky  juice,  sometimes  dimbing.    Leaves  of  various  forms 

and  texture,  very  commonly  lobed  and  rough,  with  large  stipules  often  rolled  up, 
inclosing  the  younger  leaves,  and  leaving  a  ringed  scar  when  they  drop  off.  Flowers 

2  5  Fig.  CLXXX.  4 
very  inconspicuous,  $  ̂  ,  collected  in  heads,  or  spikes,  or  catkins.  S  calyx  0,  or 
3-4-parted,  imbricated.  Stamens  3-4,  inserted  into  the  base  of  the  calyx  and  opposite  its 
segments  ;  filaments  generally  shrivelled  on  the  inner  face  ;  anthers  2-celled,  opening 
lengthwise.  ̂   sepals  3-4-5,  sometimes  in  two  rows.  Ovai-y  1 -celled,  occasionally  (by 
accident  ?)  2-celled.  Ovules  solitary,  pendulous,  or  amphitropal,  with  the  foi^amen 
uppermost ;  style  terminal,  bifid,  with  the  lobes  often  unequal.  Fruit,  small  nuts  or 
utricles,  1 -seeded,  inclosed  within  a  succulent  receptacle,  or  collected  in  a  fleshy  head 
formed  by  the  consolidated  succulent  calyx.  Seed  solitary,  with  a  thin  brittle  integu- 

ment. Embryo  lying  in  fleshy  albumen,  hooked,  with  the  radicle  long,  superior,  folded 
down  towards  the  cotyledons. 

The  whole  of  the  genera  of  this  Order  have  either  a  remarkably  enlarged  receptacle, 
upon  or  within  which  the  flowers  are  arranged,  as  is  seen  in  Ficus,  and  even  more 
strikingly  in  Dorstenia,  or  a  tendency  towards  its  formation  is  indicated,  when  the 
flowers  are  gathered  into  heads  of  a  spheroidal  form,  as  ui  the  Mulberry  and  Osage 
Orange  (Madura).  In  this  manner  the  Order  of  Morads  passes  into  that  of  the  Artocar- 
pads,  from  which  indeed  it  hardly  diff'ers  except  in  having  an  abundance  of  albumen, and  a  hooked  slender  embryo.  Strictly  speaking,  however,  albumen  occurs  in  the 
Artocarpads  in  Phytocrene,  which  certainly  must  belong  to  them,  and  in  Pyrenacantha, 
which  must,  I  think,  be  also  referred  thither,  notwithstanding  its  somewhat  diffei-ent 
habit.  In  the  last  edition  of  this  work,  Batis  was  referred  to  the  present  Order  ;  but  I 
now  see,  that  while  the  species  so  named  by  Roxburgh  certainly  stand  next  to  Morus,  the 
West  Indian  plant  to  which  the  designation  properly  applies  must  be  stationed  elsewhere. 

The  tenacity  of  life  in  some  plants  of  this  family  is  remarkable.  A  specimen 
of  Ficus  australis  lived  and  grew  suspended  in  the  air,  without  earth,  in  one  of  the 
hothouses  in  the  Botanic  Garden,  Edmburgh,  for  eight  months,  without  experiencing 
any  apparent  inconvenience. 

None  of  the  Morads  are  European,  for  the  Mulberries  and  common  Fig  have  been 
brought  from  the  East.    The  species  inhabit  the  temperate  and  tropical  latitudes  of  both 
Fig.CLXXX. — Morns  alba.  1.  A  male  flower  ;  2.  clusters  of  females  ;  3.  a  female  flower  separate; 

4.  the  same  with  a  ])art  of  the  caly.K  cut  away ;  5  a  vertical  section  of  a  ripe  achaenium  ;  6.  a  cluster  of 
fruit  consisting  of  succulent  caly.xes  enclosing  acha;nia. 
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liemispheres,  often  constituting  vast  forests,  in  the  case  of  the  various  species  of  Fig, 
whidi  in  all  hot  countries  have  generally  very  thick  trunks,  with  extremely  strong 
boughs,  and  a  pi'odigious  crown.  Travellers  say,  that  the  colossal  wild  Fig-trees  are 
among  the  most  grateful  presents  of  Nature  to  hot  countries  :  the  shade  of  their  magni- 

ficent head  refreshing  the  traveller  when  he  reposes  under  their  incredibly  wide-spread- 
ing branches  and  dark  green  shining  foliage.  In  India,  two  of  the  species  have  histo- 

rical celebrity.  Of  these  the  Banyan-tree,  so  remarkable  for  its  vast  rooting  branches,  is 
Ficus  indica  ;  the  Pippul  or  sacred  Fig  of  the  same  coimtry,  readily  known  by  its 
rootless  branches,  and  its  heart-shaped  leaves  with  long  attenuated  points,  is  Ficus 
religiosa.  Blume  also  relates,  that  a  Ficus  microcarpa,  which  he  planted  before  the 
door  of  his  house  in  Java,  hadm  seven  years  covered  a  space  of  above  60  (square  ?)  feet 
vdth  its  dense  shade.  And  he  describes  a  sacred  specimen  of  enormous  stature,  growing 
in  the  same  island,  at  a  place  called  Batu-Tulies,  from  whose  huge  branches  he  gathered 
as  many  as  34  species  of  parasites  and  epiphytes,  which  were  not,  however,  half  what 
might  have  been  collected.  The  genus  Ficus,  indeed,  is  one  of  those  which  travellers 
describe  as  most  conducing  to  the  pecuUarities  of  a  tropical  scene.  Mr.  Hinds  (Ann.  N. 
If.  XV.  100)  points  out  the  complex  appearance  of  tlie  main  stem  of  many  species  ;  their 
immense  horizontal  branches,  theu'  proportionate  lowness,  and  the  vast  number  of  smaller 
stems  in  every  stage  of  development,  some  just  pi'otruding  from  the  horizontal  limbs, 
others  hanging  midway  between  the  leafy  canopy  and  earth,  displaying  on  each  thick 
rounded  exti-emity  an  enormous  spongiole,  while  many  reach  the  soil,  and  having 
attained  strength  and  size  act  as  columns  to  sustain  the  whole  stinicture.  "  The  tropi- 

cal forest  abounds  with  these  in  every  variety  of  growth  and  apparent  distortion." 
Caoutchouc  is  furnished  by  many  of  this  Order  in  great  abundance  ;  all  the  India 

Rubber  of  continental  India  is  obtained  from  Ficus  elastica  ;  in  Java,  other  species 
yield  this  substance  of  excellent  quality,  as  do  F.  Radula,  elliptica,  and  prinoides  in 
America.  Their  milky  fluid  is  in  some  instances  bland,  and  actually  employed  as  a 
beverage  ;  for  of  the  different  plants  which  have  been  occasionally  brought  to  Europe 
under  the  name  of  Cow-trees,  most  are  Figs.  One  of  these  has  been  figured  by  M.  De 
Candolle,  under  the  name  of  Ficus  Saussureana,  (Mem.  de  la  Soc.  Phys.  de  Geneve) ;  and 
others  have  been  described  by  M.  Desvaux,  Ann.  Sc.  18.  309.  The  juice  is,  however,  in 
many  cases  excessively  acrid  ;  that  of  Ficus  septica  is  emetic,  and  of  F.  toxicaria  and 
Dsemona,  a  virulent  poison  ;  indeed  the  milky  juice  of  the  cultivated  Fig  itself  possesses 
considerable  aci'idity,  causing  a  burning  sensation  in  the  throat  when  chewed.  In  some 
species  the  juice  assumes  a  resinous  character,  when  discharged  from  parts  attacked 

by  Cocci,  as  is  the  case  with  F.  indica,  benghalen- 
sis,  and  Tsjela,  which  form  a  sort  of  gum-lac  in 
the  East  Indies.  Notwithstanding  the  prevalence 
of  an  acrid  secretion,  the  fruit  of  many  species  ap- 

pears to  decompose  it  and  convert  it  into  sugar, 
or  some  other  substance  ;  hence  we  have  the  eat- 

able Fig  of  the  shops  from  the  acrid  Ficus  Carica, 
and  a  fruit  of  inferior  quality,  but  still  eatable, 
from  F.  religiosa,  Benjamina,    pumila,  auricu- 
lata,  Rumphii,  benghalensis,  aspera,  Granatum, 
and    the   Egyptian  Sycomorus,    whose  imper- ishable wood  is  said  to  have  been  used  in  the 

construction  of  the  cases  in  which  the  mummies  are  inclosed. 
On  the  other  hand  the  common  Mulberry,  Morus  nigra,  has 
an  agreeable  sub-acid  succulent  fruit,  for  the  sake  of  which 
it  was  long  since  introduced  from  Persia ;  and  that  of  the 
White  Mulberry,  and  other  species,  both  Asiatic  and  American, 
is  eatable  though  not  esteemed  ;  but  these  fruits  are  not  en- 

tirely harmless,  causing  diarrhoea  if  indulged  in  too  freely,  and 
their  roots  are  both  cathartic  and  anthelmintic,  thus  indicat- 

ing the  presence  in  their  system  of  the  acrid  secretions  of  the 
Order.    There  is  also  a  Brazilian  Ficus  anthelmintica.  The 
Mulberries  contain  mannite  and  succinic  acid,  according  to  the 
chemists.    Among  other  uses  of  less  extensive  apphcation  are 
the  following: — Dorstenia  con  tray  erva,brasiliensis,  opifera,and 
others,  have  bitterish  roots,  and  a  remarkable  overpowering 
odour,  with  a  little  pimgency.    They  are  supposed  to  be  anti- 

dotes to  the  bites  of  venomous  animals,  and  certainly  possess 
stimulant,  sudorific,  and  tonic  qualities  ;  but  they  lose  them  by 
keeping,  and  soon  become  inert ;  they  are  also  emetic,  and  are 

Fig.  CLXXXI 

Fig.  CLXXXI. — Dorstenia  contrayerva. 
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employed  for  the  same  purposes  as  Aristolocliia  Serpentaria.  A  kind  of  paper  is  manu- 
factured from  Bi-oussonetia  papyrifera,  whose  fruit  is  succulent  and  insipid.  The  fruit 

of  Madura  aurantiaca,  (the  Osage  Orange),  is  as  large  as  the  fist,  orange-colom'ed,  and 
filled  with  a  yellow  foetid  slime,  with  which  the  native  tribes  smear  their  faces  when 
going  to  war.  The  wood  of  Madura  tinetoria  is  the  dyewood  called  Fustick  ;  it  con- 

tains morine,  a  peculiar  colouring  matter:  its  fruit  is  pleasant,  and  used  in  North 
American  medicine,  for  the  same  purposes  as  the  black  Mulberi-y  in  Europe.  Accord- 

ing to  Martins,  both  it  and  other  species  of  the  same  genus  yield  fustick  in  Brazil.  It 
is  to  be  observed,  that  the  latter  name  is  also  given  to  the  wood  of  Rhus  Cotinus. 
The  seeds  of  Ficus  religiosa  are  supposed  by  the  doctors  of  India  to  be  coolmg  and  alter- 

ative. The  bark  of  Ficus  racemosa  is  slightly  astringent,  and  has  particular  virtues  in 
hsematuria  and  menorrhagia  ;  the  juice  of  its  root  is  considered  a  powerful  tonic.  The 
white  glutinous  juice  of  Ficus  indica  is  applied  to  the  teeth  and  gums,  to  ease  the  tooth- 

ache ;  it  is  also  considered  a  valuable  application  to  the  soles  of  the  feet  when  cracked  and 
inflamed  ;  the  bark  is  supposed  to  be  a  powerful  tonic,  and  is  administered  by  the  Hin- 

doos in  diabetes.  Is  it  not  possible  that  the  Indian  poison  with  which  the  Nagas  tip 
their  arrows,  of  the  tree  that  produces  which  nothing  is  known,  may  belong  to  this 
tribe  ?    See,  for  an  account  of  its  effects,  Brewster^ s  Journal^  9.  219. 

GENERA 
Epicaipurus,  B^mne.       iBatis,  i?ojr&.                 i  Madura,  iV^wW.  Dorstenia,  P^mjh. Albrandia,  Gaudich.     ?  Fatoua,  Gaudich.         I  Sycomoi-phe,  Miq.  Sychinium,  Desv. Moms,  Tourwe/.             Broussonetia,  Few*.        I  Ficus,  ?  Kosaria,  Poj  aA. 
Ampalus,  Boj.  |    Papyrius,  Lam.  I    Erosma,  Both. 

Numbers.  Gen.  8.  Sp.  184. 

Position. — Cannabinacese. — MoRACEJi. — Artocarpacese. 

The  Abyssiniaus  eat  the  inner  bark  of  Ficus  panifica,  which  tastes  somewhat  like 
bread. — Acli.  Rich. 

Fig.  CLXXXII. 

ADDITIONAL  GENERA. 

Trophis,  P.  Browne.  \  Leucosyke,  Zollinger. 
Sycomorus,         1  Pharmacosycea,  \ 
Caprificus,  Pogonotrophe,        V  out  of  Ficus. 
Tenorea,  '  SyucBcia,  j 

rcSipTtLlma,  ,<""^^- Visiania, 
Cystogyne, 
Galoglychia,  | 
Covellia,  J 

See  Gasparrini,  Ricerche  sulla  natura  del  Capri fico  e  del  Fico,  e  sulla  Cajvificazione, 
4to,  Napoli,  1845. 

Fig.  CLXXXII.— Perpendicular  section  of  the  succulent  hollow  receptacle  of  Ficus  Carica. 
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Order  LXXXVIII.    ARTOCARPACE.?^.— Ariocaki-ads. 
Artocarpeae,  R.  Brown  in  Congo,  (1818)  ;  lilume  By.  Dr.  479  ;  Ed.  prim.  No.  80,  (1830);  Bartl.  Ord. 

Hat.  104  ;  Endl,  xciii.;  Mcisner,  p.  349  ;  Bennel  in  Ilurx field,  p.  48. 
Diagnosis. — Urticcil  Exogcns,  with  milhj  juice,  large  convolute  stipules,  solitary  erect  or 

suspended  ovules,  a  straight  exalbuminous  embryo,  and  superior  radicle. 
Trees  or  shrubs,  abounding  in  milky  juice.    Leaves  alternate,  simple,  often  lobed,  with 

large  deciduous  stipules.    Flowers  (J  2  ,  always  collected  into  dense  heads  of  some  kind. 

S  calyx  sometimes  0, and  then  the  stamens 
mixed  with  scales  ;  or 
consisting  of  2  to  4  se- 

pals, which  are  often 
united  into  a  tube,  with 
scarcely  any  limb.  Sta- 

mens opposite  the  sepals, 
and  usually  of  the  same 
number ;  filaments  some- 

times connate  ;  anthers 
2-celled,  erect  or  incum- 

bent, rarely  peltate,  and 
opening  all  round  into 
2  plates.  $  Flowers 
variously  ari'anged  over 
a  fleshy  receptacle,  which 
is  concave  or  globose, 
hemispherical  or  spiked ; 
calyx  tubulax',  with  a  2  to 4-cleft  or  entire  limb. 
Ovary  free,  1 -celled  ; ovule  either  erect  and 
orthotropal,  or  amphi- 
tropal  and  parietal,  or 
pendulous  and  auatropal, 
in  any  case  with  the 
loi-amen  nppermost  ; 
style  lateral  or  termmal, 
usually  bifid,  occasion- 

ally undivided  with  a 
simple  lateral  or  radiat- 

ing stigma.  Fruit  varia- ble, surrounded  by  a 
fleshy  involucre,  or  com- 

posed of  consoUdated  fleshy  calyxes,  within  which  lies  a  multitude  of  nuts.  Seed  erect, 
parietal,  or  pendulous.  Embryo  with  much  or  very  little  albumen,  straight,  with  the 
radicle  directed  towards  the  vertex  of  the  ovary;  cotyledons  thick  and  fleshy,  when 
the  albumen  is  deficient,  thin  when  it  is  abundant,  often  very  unequal. 

V\-i.  CLXXXIII. 

Fig.  CLXXXIII.— Artocarpus  incisa,  with  a  ripe  fruit,  a  head  of  ?  ,  and  a  pendulous  club- shaped 
spike  of  S  flowers.  1.  A  <J  flower ;  2.  a  ?  cut  out  of  the  globular  head  :  3.  a  section  of  tlie  ovary,  show 
tag  the  position  of  the  ovule ,  4.  a  section  of  a  seed  :  partly  after  Hooker. 

X  2 
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Fis.  CLXXXTY. 

The  massive  lieads  into  which  the  fruits  of  the  Breadfruit  tree  are  collected  represent 
the  typical  condition  of  the  genera  of  this  Order,  whose  milky  juice  has  long  since  sug- 

gested its  separation  from  Nettleworts  ;  an  opinion,  however,  in  which  it  was  difficult  to 
agree,  so  long  as  the  Fig  and  its  allies  were  associated  with  it  by  that  character.  Now, 
however,  that  such  plants  have  been  more  carefully  studied,  it  appears  that  the  old 
Urticaceous  Order  should  rather  be  regarded 
as  an  Alliance,  of  which  the  Artocarpads 
form  one  of  the  Orders.  In  that  point  of  view 
the  Artocarpads  will  be  distinguished  from 
Hempworts  and  Morads  by  their  straight 
embryo  with  large  cotyledons,  and  from  Anti- 
desmads  by  their  anthers  and  solitary  ovules. 
From  Nettleworts  the  difference  is  rather 
one  of  habit  than  of  real  structure,  as  far 
as  our  information  at  present  goes.  Brown, 
indeed,  who  first  proposed  the  Order,  stated  that 
the  ovule  was  erect,  which,  however,  is  not  the 
case  in  either  Artocarpus  or  Madura,  both 
which  have  a  suspended  avule.  Endlicher,  on  ̂  
the  other  hand,  relies  upon  the  absence  of  albu- 

men ;  but  a  trace  of  it  occurs  in  Artocarpus, 
and  in  Phytocrene  it  is  extremely  abundant,  to 
say  nothing  of  Pyrenacantha.  Perhaps  the 
large  convolute  stipules  may  form  a  further 
characteristic  of  Artocarpads. 

With  respect  to  Phytocrene,  which  is  con- 
sidered by  M.  Decaisne  identical  with  Gyno- 

cephalium,!  find  that  it  is  remarkable  for  a  very 
large  quantity  of  granular  albumen,  which  Blume 
says  is  altogether  wanting  in  Gynocephalium  ; 
I  therefore  retain  it  as  a  distinct  genus. 

The  Order  is  not  without  anomahes.  Phytocrene  and  Pyrenacantha  have  copious 
albumen.  In  Antiaris  the  ovary  adheres  to  the  involucre.  It  is  doubtful  whether  all 
yield  milk. 

The  tropics,  and  the  tropics  only,  of  both  worlds,  are  the  stations  of  these  plants. 
The  most  important  plant  of  the  Order  is  the  Breadfruit,  Artocarpus  incisa,  the  most 

virulent  the  Upas  tree,  Antiaris  toxicaria.  Like  Morads  the  species  afford  caoutchouc 
and  an  eatable  fruit. 

The  edible  quality  of  the  Breadfruit  appears  to 
be  OAving  to  the  presence  of  a  large  quantity  of 
starch  in  its  succulent  heads.  The  Jack,  Artocar- 

pus integrifolia,  has  a  similar  quality,  but  is  inferior. 
The  venom  of  the  Antjar  poison,  Antiaris  toxicaria, 
is  due  to  the  presence  of  that  most  deadly  substance 
strychnia;  notwithstanding  the  exaggerated  state- 

ments that  have  been  made  regarding  this  tree,  the 
Upas  of  the  Javanese,  there  remains  no  doubt  that  it 
is  a  plant  of  extreme  virulence,  even  linen  fabricated 
from  its  tough  fibre  being  so  acrid  as  to  verify  the 
story  of  the  shirt  of  Nessus  ;  for  it  excites  the  most 
distressing  itching  if  insufficiently  prepared. 

However,  the  seeds  are  always  wholesome  ;  those 
of  a  plant  nearly  allied  to  Cecropia,  called  Musanga 
by  the  Africans  of  the  Gold  Coast, as  well  as  of  Arto- 

carpus, are  eatable  as  nuts.  The  famous  Cow  Tree, 
or  Palo  de  Vaca,  of  South  America,  which  yields  a 
copious  supply  of  a  rich  and  wholesome  milk,  as 
good  as  that  of  the  cow,  is  a  species  of  Brosimum.  It  has  been  analysed  by  various  che- 

mists, especially  Mr.  Edward  Solly,  who  found  in  it  as  much  as  30-57  per  cent,  of  galactin. 
— ^ee  Phil.  Mag. ̂   Nov.  1837.  Bi'osimum  alicastmm  abounds  in  a  tenacious  gummy 
milk  ;  its  leaves  and  young  shoots  are  much  eaten  by  cattle,  but  when  they  become  old 
they  cease  to  be  innocuous.    The  roasted  nuts  are  used  instead  of  bread,  and  have  much 

Fig.  CLXXXl  V. — 1.  Nut  of  Phytocrene  :  2.  the  same,  showing  the  seed  in  its  interior ;     n  cross  sec- 
tion of  tlie  seed,  showing  the  cotyledons  and  granular  alhunien  ;  4.  the  club-shaped  radicle. 

Fig.  ("LXXXV.— Artocarpus  integrifolia. 
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the  taste  of  Hazel  nuts.  The  niilkiiiess  of  tlie  sap  is  in  itself  an  evidence  of  the  presence 
of  caoutchouc,  and  accordingly  the  tree  Ule  of  Papantla,  from  which  caoutchouc  is 
obtained  in  tliat  country,  is  supposed  to  be  Castilloa  elastica,  a  plant  of  this  Order.  A 
similar  substance  is  obtained  from  Cecropia  peltata,  a  very  common  tropical  tree.  The 
bark  of  this  plant,  remarkable  for  its  stems  being  hollow  between  the  nodes,  is  astringent, 
and  used  in  diarrhoea  and  gonorrhoea.  The  iight  porous  wood  is  employed  by  the 
American  savages  to  give  them  light  by  friction. 

From  a  species  of  Antiaris  (called  by  Mr.  Nimmo  Lepurandra  saccidora),  sacks  are 
made  in  Western  India  by  the  following  singular  process.  "  A  branch  is  cut  corre- 

sponding to  the  length  and  diameter  of  the  sack  wanted.  It  is  soaked  a  little,  and  then 
beaten  with  clubs  till  the  fibre  separates  from  the  wood.  This  done,  the  sack  formed  of 
the  bark  is  turned  inside  out,  and  pulled  down  till  the  wood  is  sawed  off,  with  the  excep- 

tion of  a  small  piece  left  to  form  the  bottom  of  the  sack."  These  sacks  are  in  general 
use.  A  specimen  of  them  was  exhibited  to  the  Linntean  Society  some  years  ago.  Here 
there  is  no  trace  of  the  virulence  of  the  Upas  tree,  and  notwithstanding  the  fatal  charac- 

ter of  that  species,  others  appear  to  be  also  inert.  In  the  province  of  Martaban,  Dr. 
Wallich  found  his  Water  Vine  (Phytocrene),  whose  singular  soft  and  porous  wood  dis- 
chai  jes  when  wounded  a  very  large  quantity  of  pure  and  tasteless  fluid,  which  is  quite 
wholesome,  and  is  drunk  by  the  natives.  This  is  an  extraordinary  exception  to  the  usual 
character  of  the  Order,  and  if  the  plant  be  really  destitute  of  milk,  it  will  break  down 
very  much  the  limit  between  Artocarpads  and  Nettleworts,  unless,  indeed,  Phytocrene 
is  out  of  its  place,  which  its  copious  albumen  (?)  leads  one  to  suspect.  Martins  says  that 
the  fruit  of  Pourouma  bicolor  is  sub-acid,  and  worth  cultivation,  although  mucilaginous. 
Snake- wood,  or  Bois  de  Lettres,  so  called  because  of  the  markings  which  it  presents,  is 
obtained  from  the  Brosimum,  called  by  Aublet  Piratinera  guianensis,atree  60  or  70  feet 
high,  whose  beautiful  timber  is  so  hard  that  it  can  only  be  felled  by  the  American  axe. 
— Schomb. 

Brosimum,  Swartz. 
Piratinera,  Aubl. 
Galactodendrum,\lnm. 

Antiaris,  Leschen. 
Lepurandra,  Nimmo. 

Olmedia,  Ruiz  ct  Pav. 
Macquira,  Aubl. 

Trym:itococcus,  Popp. 
Sorocea,  St.  llil. 

Pourouma,  Aubl. 
Cecropia,  Linn. 
Musanga,  Ghr.  Sm. 
Coussapoa,  Aubl. 
Myriarithus,  Palis. 
Artocarpus,  Linn. 

Sitodium.  Banks. 
liademachia,  Thunb. 
Soccus,  Rumph. 

ERA. 

Polyphema,  Loureir. 
Iridaps,  Commers. 

Conocephalus,  Blumc. 
Gynocephalium,  Blume. 
Phytocrene,  Wall. ?  Natsiatum,  Hamilt. 
Trophis,  P.  Br. Streblus,  Loureir. 
Achymus,  Soland. 

Pyrenacantlia,  Hooker- *       *  * 
Bruea,  Gaudich. Perebea,  Aubl. 
Bagassa,  Avbl. Castilloa,  Cerv. 
Aporosa,  Bluine. 

Numbers.  Gen.  23.  Sp.  54  ? 

PosrriON. — Moraceie.— Artocarpace^. — Piatanacea). 

See  Trecul,  in  Ann.  Sc.  Nat.  3  ser.  VIII.  78. 

ADDITIONAL  GENERA. 

Dicranostachys,  Trecul. 
Treculia,  Becaisne. 
Cudrania,  Trecul. 
Plecospermum,  Trecul. 
Pseudolmedia,  Trecul. 

Helicostylis,  Trecul. 
Noyera,  Trecul. Stenochasma,  ^liquet. 
Gynocephalium  is  near  Proteada,  Trecul. 

[See  next  page. 
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PHYTOCRENACE.E. 

"Phytocrenaceaj,  Mieis,  iVW-S.— Phytocrenea3,  Arnofi,  Bdiub.  New  Phil.  Jo.  xvi.  314  ;  Eii.dL  Gen. 
p.  8-28  ;  R.  Brown  in  PI.  Jav.  rar.  p.  244  ;  Bhuae  Mus.  Bot.  Liigd.  Bat.  i.  41,  fig.  vii. — Phytocrene Wall.  PI.  As.  rar.  in.  11,  tab.  216. 

"  Climbing  shrubs,  with  wood  marked  by  strong  medullary  rays  with  intervening bundles  of  open  ducts.    Leaves  petioled,  entire,  or  palmately  lobed,  alternate  or 
opposite.  Flowers  small,  ̂   in  axillary 
panicles  sometimes  glomerately  spicated, 
$  in  capitular  clusters  upon  simple  pe- 

4  dicels,  unisexual  by  abortion.  $  Sepals 
4-5.  Petals  4-5,  alternate  with  sepals,  and 
longer  than  them,  valvate  in  aestivation. 
Stamens  equal  in  number  to,  and  alternate 
with,  the  petals,  introrse,  2-lobed,  lobes 
often  distinct  upon  a  fleshy  connective, 
divaricate  at  base,  each  lobe  bursting  in 
front  longitudinally,  filaments  springing 
from  a  more  or  less  stipitate  androphore, 
which  has  sometimes  10  distinct  erect 

5  lobes  intermediate  in  pairs  between  the 
stamens.  Ovary  sterile.  $  Sepals  and 
petals  as  in  ̂ .  Stamens  anantherous. 
Ovarium  seated  on  a  stipitate  gynophore 
and  confounded  with  the  style,  1-locular 
(by  abortion  ])  :  ovules  2,  suspended  from 
summit  of  ceil.  Style  thick  and  columnar, 
longer  than  petals,  rising  directly  from 
the  gynophore  with  the  small  cell  of  the 
ovary  in  its  base.    Stigma  large,  pulvini- 

2  6  7  form,  overhanging  the  style,  sub-bilobed. 
Fig.  CLXXXV.  bis.  Drupes  either  distinct  and  small  or  many 

agglomerated  upon  a  fleshy  receptacle 
into  a  gi-eat  fruit  the  size  of  a  man's  head,  each  component  drupe  being  4  inches  long, 
distinct  upon  a  short  pedicel,  with  a  single  indehiscent  putamen,  which  is  scro- 
biculated  and  1-locular,  with  a  single  seed  attached  by  a  long  umbilical  cord. 
Albumen  copious,  simple,  or  sometimes  corrugated  into  numerous  serpentine  plates 
or  granular  lobes;  cotyledons  large,  foliaceous,  flat  or  plicated  lengthways ;  radicle 
small,  directed  towards  the  hilum. 

The  Phytocrenese  were  first  formed  into  a  distinct  group  by  Dr.  Arnott  (1 834),  who 
thought  they  were  allied  to  Hernandiaceas.  Endlicher  placed  them  as  a  suborder  of 
the  Menispermaceae,  with  which  family  they  will  be  seen  to  hold  no  relation,  their 
only  points  of  resemblance  being  their  climbing  habit,  the  structure  of  their  wood, 
and  their  \inisoxual  flowers.  By  Prof.  Lindley  the  group  was  not  acknowledged,  the 
genera  being  arranged  among  Artocarpaceae,  for  reasons  stated  {huj.  op.  270). 
Mr.  Brown  lately  has  supported  the  maintenance  of  the  family  (PL  Jav.  rar.  224), 
where  he  combats  the  view  of  Dr.  Arnott  in  regard  to  its  affinity,  but  offers  no 
opinion  of  his  own  on  this  head  ;  Sarcostigma  is  there  placed  in  that  order,  but 
almost  simultaneously  with  tliis  determination  I  published  my  reasons  for  fixing  that 
genus  in  a  peculiar  tribe  of  the  Icacinaceae  (Ann.  Nat.  Hist.  Ser.  2,  x.  113).  Phytocrene 
has  been  shown  to  be  identical  with  Gynocephalum  by  Decaisne  and  Ti-ecul,  and 
acknowledged  by  Blume,  who  has  lately  published  an  ample  analysis  and  character 
of  the  genus.  Miquelia  is  there  placed  by  Blume  in  the  same  group ;  but  I  have 
offered  reasons  to  show  that  it  cannot  belong  to  the  same  family,  its  position  being 
rather  near  Pyrenacantha  (loc.  cit.)  lodes  has  opposite  leaves,  its  fruit  is  small, 
with  simple  albumen,  and  flat  cotyledons,  features  that  differ  from  Phytocrene ;  it 
is  not  therefore  certain  that  it  really  belongs  to  this  group. 

Fig.  CLXXXV.  bis. — Fructification  of  Phytocrene  macrophylla— a/'^er  Blume.  1.  head  of  flowers  ; 2.  male  flower  ;  3.  calyx  ;  4.  head  of  female  flowers  ;  5.  female  flower  ;  6.  seed  ;  7.  section  of  albumen and  embryo  ;  8.  ovules. 
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"Mr.  Brown  has  justly  shown  that  in  this  family  the  two  series  of  floral  envelopes 
must  be  considered,  as  in  similar  cases,  to  be  regular  calyx  and  corolla ;  most  other 
botanists,  in  order  to  favour  their  preconceived  views  of  its  affinities,  have  chosen, 
without  reason,  to  call  the  calyx  an  involucre,  and  the  corolla  a  calyx.  Blume,  misled 
by  the  same  views,  has  allowed  his  conclusions  to  run  adverse  to  his  own  observa- 

tions, for  he  describes  the  ovule  of  Phytocrene  to  be  pendulous  from  the  summit  of 
the  cell,  while  he  figures  the  seed  as  attached  by  its  funicular  cord  to  the  base,  and 
the  embryo,  which  he  states  to  be  inverted,  is  there  seen  to  be  erect ;  his  sectional 
drawing  of  the  seed  displays  the  foliaceous  cotyledons  as  plicated  amidst  copious 
granularly  lobed  albumen,  while  in  the  text  he  proclaims  the  latter  to  be  the  iieshy 
contortuplicated  exalbuminous  cotyledons ;  more  lately,  however,  in  a  note  at  the 
end  of  the  same  volume,  he  corrects  the  latter  portion  of  this  mistake,  as  far  as 
regards  the  presence  of  albumen  and  the  structure  of  the  cotyledons.  His  analytical 
drawings  of  the  seed  agree  admirably  with  the  analysis  and  description  of  Professor 
Lindley,  first  given  in  this  work  (p.  270). 

"  More  complete  evidence,  however,  is  still  wanting  to  determine  the  exact  affinities 
of  the  group  of  the  Phy tocrenacese.  In  its  unisexual  flowers,  its  corolla  with  valvate 
estivation,  its  alternate  stamens,  its  ovary  buried  in  the  base  of  a  thick  columnar 
style,  with  an  overhanging  pulvinate  stigma,  its  having  2  ovules  always  suspended 
from  the  summit  of  a  single  cell,  its  fruit  with  a  putamen  containing  a  solitary 
nucleus,  which  consists  of  copious  albumen,  enclosing  an  embryo  with  a  small  superior 
radicle,  and  foliaceous  cotyledons,  this  family  approaches  closely  (more  especially 
through  lodes)  the  tribe  Sarcostigmese,  of  the  Order  Icacinacese.  It  remains  to  be 
ascertained  whether,  in  the  Phytocrenacese,  the  ovary  is  normally  1-celled  ;  it  must 
be  remembered  that  ithe  genera  of  the  Icacinacese  were  universally  held  to  be  uni- 

locular, until  it  was  lately  shown  this  character  is  due  only  to  abortion. 
"  Some  relation  to  the  Ebenacete  may  be  traced  in  its  unisexual  flowers,  and  if  the 

10  linear  hypogynous  lobes  of  Nansiatum  be  regarded  as  a  double  inner  row  of 
sterile  stamens,  the  approach  is  more  evident.  If,  again,  we  consider  the  ovarium  of 
Phytocrene  to  be  1-celled  only  by  abortion,  and  normally  plurilocular,  as  in  the 
Icaciuaceje,  with  2  ovules  suspended  from  the  summit  of  the  axis,  a  still  closer 
approximation  to  the  Ebenacese  would  be  established  ;  and  this  relation  is  still  further 
confirmed  by  its  fleshy  drupaceous  monospermous  fruit,  the  perfection  of  a  single 
inverted  seed  in  each  cell,  its  albumen  divided  into  lamellar  plates,  its  superior  terete 
radicle,  and  large  foliaceous  cotyledons. 

"  On  the  supposition  of  the  structure  of  the  seed  with  exalbuminous  contortupli- 
cated cotyledons,  as  described  by  Blume,  I  formerly  suggested  (loc.  cit.  x.  115)  the 

relation  of  Phytocrene  to  Dipterocarpaceae  or  Tiliacese,  but  the  better  evidence  of  its 
seminal  structure  tends  to  show  its  nearer  relation  to  Icacinacese  and  Ebenacese. 

GENERA. 
Phytocrene,  Wall. 

Gynocephalum,  Bl. 
Gynocepalium,  Bl 

Xansiatum,  Ham. 

lodes,  Bl. 
1  Henschelia,  Pre.4. 

Number  of  Geneha,  1.  Sp.  8." 

J.  MIERS. 
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Okder  LXXXIX.   PLATANACEiE.— Planes. 

Plataneas,  Lestiboudois,  according  to  Von  Marlins,  Hort.  Re</.  Monaccnsis,  p.  46.  (1829.)  ;  EncU.  Gen. xcvii.;  Meisner,  p.  ,}47. 

Diagnosis. — Urtkal  Exogms,  %vitJi  decidu:us  sheathing  stipules,  capitate  flowers,  limpid ' juice,  an  inferior  radicle,  albuminous  embryo,  and  minute  plur.ade. 
Deciduous  trees  or  shrubs.  Leaves  alternate,  palmate,  or  toothed,  with  scarious 

sheathing  stipules.  Catkins  round,  pendulous.  Flowers  ̂   $ ,  amentaceous,  naked  ; 
the  sexes  m  distinct  catkins.  S  Stamens  single,  without  any  floral  envelope,  but  with 
several  small  scales  and  appendages  mixed  among  them  ; 
anthers  linear,  2-celled.  $  Ovary  1 -celled,  terminated 
by  a  thick  awl-shaped  style,  having  the  stigmatic  surface 
on  one  side  ;  ovules  solitary,  or  two,  one  above  the  other, 
suspended,  orthotropal.  Nuts,  in  consequence  of  mutual 
compression,  clavate,  with  a  persistent  recurved  style. 
Seeds  solitary,  or  rarely  in  pairs,  pendulous,  elongated  ; 
testa  thin  ;  embi'yo  long,  antitropal,  taper,  lying  in  the 
axis  of  very  thin  albumen  ;  radicle  inferior. 

This  group  of  trees  or  large  shrubs,  formerly  compre- 
hended in  the  Order  once  called  Amentacese,  is  particularly 

known  by  its  round  heads  of  flowers,  its  1 -celled  ovary, 
containing  1  or  2  pendulous  ovules,  and  its  embryo  lying 
with  the  radicle  do^vnward,  by  which  it  is  distinguishable 
from  both  Birchworts,  Galeworts,  and  Artocarpads,  with 
all  which,  especially  the  latter,  it  has  a  close  affinity.  From 
the  latter,  indeed,  it  is  chiefly  known  by  the  want  of  calyx, 
the  inferior  radicle,  the  presence  of  albumen,  and  the 
absence  of  milk  ;  the  habit  of  the  two  Orders  is  much  the 
same.  Bartluig  even  combines  Platanus  with  that  Order, 
and  it  must  be  confessed  that  the  grounds  of  separating 
the  two  are  not  strong.  The  simple  carpel  of  the  Planes 
i-efers  it  rather  to  the  Urtical  than  the  Amental  Alliance  : 
they  may  be  regarded  as  the  connecting  link  between 
Artocarpads  and  Liquidambars,  agreeing  most  with  the 
former  on  account  of  the  simplicity  of  their  fruit. 

Noble  timber- trees,  natives  of  Barbary,  the  Levant, 
and  North  America,  and  extending  even  into  Cashmere. 

They  are  chiefly  cultivated  for  the  sake  of  their  noble 
their  broad,  shady,  pahnated  leaves  being  equalled  in  this  country  by 
those  of  no  hardy  trees  except  the  Sycamore  and  its  fellow  species. 
The  timber  is  firm  and  close  grained,  but  brittle,  perishable,  and  only  fit 
for  indoor  work.  That  of  P.  orientalis  is  said,  however,  to  be  in  CIXXXVT 
request  in  the  East  for  cabinet  work,  and  even  to  have  been  used  in  ship- 

building. The  timber  of  P.  occidentalis  is  redder,  but  warps,  and  will 
not  bear  exposure  to  weather.    No  use  is  made  of  any  other  part  of  these  plants. 

GENUS 
Platanus,  L. 

a[)pearance 

Numbers.  Gen.  1.  Sp.fi? 

Position. — Artocarpacese.— Platanace/e. 
A  Itingiaaa'. 

Pig.  TLXXXVI.— Platanus  orientalis.  1.  The  6  iurtorescence  ;  2.  the  ?;  .S.  an  anther ;  ■!.  a  ])er 
penflicular  section  of  an  ovai  y  ;  5.  a  perpendicular  section  of  a  ripe  fruit. 
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Alliance  XX.    ECPHORBIALES. — The  Eupiioiibial  Alliance. 

Diagnosis. — Diclinous  Exogens,  with  scattered  monodicMamydeous  flowers,  superior 
consolidated  carpels,  axile  placentoe,  and  a  large  embryo  surrounded  by  abundant albumen. 

The  main  difference  between  the  Enphorbial  and  Urtical  AlHanees  consists  in  the 
compound  consohdated  pistil  of  the  formei-  and  the  simple  one  of  the  latter.  In  other 
respects  they  are  much  the  same.  Euphorbials  may  be  regarded  then  as  a  higher  form 
of  Urticals,  and  accordingly  we  find  their  lateral  affinities  also  pointing  to  groups  with 
a  more  complicated  structure  ;  as  for  example  to  Rhamnads  in  the  perigynous,  and 
Malvads  in  the  nypogynous  Sub-class.  They  touch  Urticals  by  such  a  genus  as  Eremo- 
carpus  among  Spurgeworts  ;  and  Scepads  also  bring  them  to  the  borders  of  the  Amenta! 
Alliance.  Starworts  are  to  Euphorbials  what  Hornworts  are  to  Urticals.  Into 
Garryals  they  pass  by  way  of  the  Helwingiads,  which,  if  their  embryo  was  not  so  small, 
would  be  almost  an  inferior  fruited  form  of  Spurgeworts.  The  ordy  doubtful  part  of 
the  Alliance  is  the  Nepenths,  whose  indefinite  scobiform  seeds  are  very  unlike 
anything  else  in  the  Alliance.  But  it  seems  difiicult  to  find  any  better  place  for  the last  Order. 

Natural  Orders  of  Euphorbials. 

Ovules  definite,  suspended,  anatropal.  Radicle  superior.  ...  90.  EuPHORBiACEiE. 
Ovules  defitnte,  suspended,  campylotropal.  Radicle  inferior.  Albumen  mealy  *G  YitosTKMONKiE. 
Ovules  definite,  suspended,  anatropal.  Radicle  superior.  $  amen-\^^^  ScEPACEiE 
taceous  J  ' 

Oimles  definite,  suspended,  amphitropal.    Radicle  superior  .    .    .    92.  Callitrichace^i:. 
Ovides  definite,  ascending,  anatropal.    Radicle  inferior  ....    93.  Empetrace^. 
Ovules  solitary,  ascending.    <^  naked,  combined  into  a  succulent  cone    .     .  -Batid^jE. 
Ovides  00,  ascending.    Radicle  inferior.    Seeds  scobiform  .    .    .    94.  ?  Nepenthacejs. 

ADDITIONAL  NOTE  UPON  EUPHORBIACE.E. 
In  Abyssinia  the  timber  (?)  of  Euphorbia  Abyssiuica,  or  Kolkoual,  is  employed  for  purposes  of 

construction.  Rags  dipped  in  its  juice  are  rolled  up  for  torches.  Bruce's  statement  that  it  is employed  in  tanning  is  a  mistake.  The  juice  is  extremely  venomous. — Ach.  Rich.  Euph. 
Petitiana  is  very  purgative,  and  is  sometimes  mixed  with  Cossoo  (Brayera)  to  augment  its 
activity. — Id.  E.  Schimperiana  is  employed  in  the  same  manner,  especially  in  syphilitic  cases. — Id. 

African  Teak,  or  Oak,  has  been  ascertained  to  be  produced  by  Oldfieldia  africana. — Hooker's Journal,  ii.  184. 
The  root  of  Manihot  Aypi  is  said  to  be  eatable  when  simply  boiled,  becoming  as  mealy  as  a 

po  tato.  — Spruce. 
According  to  Seemaun,  an  application  of  sea-water  to  the  eyes,  when  affected  by  the  Manchineel 

juice,  effectually  allays  the  inflammation  produced  by  it.— Voyage  of  the  Herald,  i.  141  and  254. 
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Order  XC.    EUPHORBIA CE^.—Spurgeavorts. 

Euphorbias,  Juss.  Gen.  385.  (17<'9).— Euphorbiace?e,  Ad.  dc  Juxx.  Monogr.  (lH2i)  ;  Endl.  ccxliii. ;  MciS' 
vc?-,  p.  ;  Klotzsch  in  Erichx.  Archiv.  7. 175.  (1841).— Trewiacefe,  Ed.  prior,  p.  174.— Ps'eudan- theae,  Endl.  p.  ;528.— Anthoboleae,  Endl.  p.  328  ?— Putranjiveie,  Endl.  p.  287. 

Diagnosis. — EuphorUal  Exogens,  with  definite  suspended  anatropcd  ovules,  scattered floivers,  and  tricoccous  fruit. 
Trees,  shrubs,  or  herbaceous  plants,  often  abounding  in  acrid  milk.  Leaves  opposite 

or  alternate,  simple,  rarely  compound,  often  with  stipules.    Flowers  axillary  or  terminal, 

Fig.  CLXXXVII. 

arranged  in  various  ways,  sometimes  inclosed  within  an  involucre  resembling  a  calyx. 
Flowers  <J  $ .  Calyx  inferior,  with  various  glandular  or  scaly  internal  appendages  ; 
(sometimes  wanting.)  Corolla  either  consisting  of  petals  or  scales  equal  in  number  to 
the  sepals,  or  absent,  or  sometimes  more  numerous  than  the  sepals  ;  sometimes  monope- 
talous.  (J  Stamens  definite  or  indefinite,  distinct  or  monadelphous  ;  anthers  2-celled, 
sometimes  opening  by  pores,  $  Ovary  free,  sessile,  or  stalked,  1-2-  3-  or  more  celled  ; 
ovules  solitary  or  twin,  suspended  from  the  inner  angle  of  the  cell  ;  styles  equal  in  num- 

ber to  the  cells,  sometimes  distinct,  sometimes  combined,  sometimes  none  ;  stigma  com- 
pound, or  single  with  several  lobes.  Finiit  generally  tricoccous,  consisting  of  3  carpels 

splitting  and  separating  with  elasticity  from  their  common  axis,  occasionally  fleshy  and 
indehiscent.  Seeds  solitary  or  twin,  suspended,  often  with  an  aril  ;  embryo  inclosed  in 
fleshy  albumen  ;  cotyledons  flat  ;  radicle  superior. 

No  group  of  plants  can  illustrate  better  than  this  the  entangled  nature  of  botanical 
affinities  ;  for  it  claims  kindred  in  an  almost  equal  degree  with  Nettleworts,  because  of  its 
unisexuality,  and  with  Rhamnads  and  Mallowworts  when  that  circumstance  is  left  out  of 
consideration.  By  the  school  of  Jussieu  it  is  considered  an  apetalous  Order,  with  a 
tendency  to  form  a  corolla  ;  by  myself  and  others  it  is  regarded  as  a  polypetalous  Order, 
losing  its  petals  in  a  part  of  the  species. 

The  reason  for  considering  Spurgeworts  as  an  apetalous  Order  is  because  of  the  want 
of  a  corolla  in  the  genera  with  which  European  Botanists  are  most  familiar.  But  if, 
instead  of  considering  the  imperfectly  developed  genera  of  Europe  as  typical  of  the  true 
structm"e  of  the  Order,  we  look  to  those  of  tropical  countries,  we  find  that  the  apetalous 
character  by  no  means  holds  good  with  them.  In  Aleurites,  for  example,  the  petals  are 
as  much  developed  as  in  a  Malvaceous  plant  ;  the  same  thing  occurs  in  Jatropha,  Elteo- 
cocca,  and  others  ;  and,  in  fact,  upon  looking  through  the  genera  described  by  Adrien  de 
Jussieu  in  his  Monograph,  it  appears  that  out  of  61  genera  no  fewer  than  32  have  petals. 
The  tendency  of  the  Order  is,  therefore,  at  least  as  great  to  form  petals  as  to  want  them. 
Now  if  this  be  so,  and  the  separation  of  sexes  be  disregarded,  it  will  be  foujid 
that  it  is  with  j\Iallowworts,  on  the  one  hand,  and  Rhamnads,  on  the  other,  that  they 

Fig.  CLXXXVII.— Andracline  telephioides.  1.  A  male  flower ;  2.  a  female  flower ;  3.  a  pistil  with 
the  .scales  at  its  base  ;  4.  a  transverse  section  of  an  ovary  ;  5.  a  ripe  see;! ;  H.  a  vertical  section  of  it. 
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most  agree,  and  especialiy  with  the  former.  Their  habit,  indeed,  and  general  appear- 
ance, are  in  cert<iin  instances  so  nuich  alike  that  one  might  easily  mistake  some  Crotons, 

Aleurites,  &c.,  for  Mallowworts  ;  the  starry  structure  of  their  liairs,  their  monadelphous 
stamens,  the  definite  number  of  ovules  in  a  definite  number  of  united  carpels,  are  all 
further  points  of  resemblance.  As  to  the  relationship  of  Spurgcworts  to  Rhamnads  it 
was  long  ago  perceived  by  Jussieu,  and  has  been  since  adverted  to  by  Adolphe  Brong- 
niart  {Monoyr.  des  Rhamn.  p.  35.).  Brown,  too,  in  omitting  Spurgcworts  from  the 
apetalous  Orders,  in  his  Prodromus,  may  be  conjectured  to  have  entertauied  a  similar 
opinion;  and  Auguste  de  St.  Hilaire  inquires  whether  they  arc  not  intermediate  between 
Mallowworts  and  Menispermads.  A  writer  in  the  Linncea  (14.  250.),  would  place  this 
Order  next  Byttneriads,  and  it  is  no  doubt  to  that  form  of  the  Malval  Alliance  that  it 
approaches  nearest. 

But  if,  with  Jussieu,  we  consider  the  separation  of  sexes  a  great  physiological  charac- 
ter, the  Order  of  Spurges  will  join  that  of  Nettles,  through  Ereniocarpus,  a  curious 

Califoi'nian  plant  lately  discovered  by  Mr.  Bentham,  which  indeed  might  be  referred 
indiffei'ently  to  Spurgcworts  or  Artocarpads.  And  so  again  with  Antidesmads,  their 
character  is  very  little  different  from  that  of  such  drupaceous  Spui'geworts  as  Sarcococca. 
Nor  can  their  close  connection  with  the  Garryal  Alliance  be  overlooked  ;  for  Helwingiads 
are  scarcely  more  than  Spurgcworts  with  an  adherent  ovary  and  minute  embryo. 

Misled  by  imperfect  information,  I  formerly  proposed  a  group  called  Trewiaceje  ; 
but  it  has  been  shown  by  Klotzsch,  who  has  had  the  opportunity  of  examining  authentic 
materials  concerning  Trewia,  that  it  is  really  a  tetracoccous  genus  of  the  present  Order, 
nearly  allied  to  Rottlera,  {Wlegtii.  vii.  257).  Altliough  there  does  not  appear  to  be  any 
considerable  affinity  between  this  tribe  and  Cucurbits,  yet  it  is  to  be  noted  that  several 
genera  have  a  sci'ambling  habit,  that  the  number  3  prevails  in  the  ovary  of  both  Orders, 
and  that  the  genus  Peripterygium  has,  according  to  Hasskarl,  the  habit  of  a  Momordica. 
Tliere  seems  to  be  nothing  in  Putranjiva  to  distinguish  it  from  a  drupaceous  Spurgewort. 

In  general  the  structure  of  Spurgcworts  is  very  uniform,  and  upon  the  whole  there 
are  few  extensive  Orders  in  which  it  is  less  liable  to  exceptions.  Some,  however,  of  a 
very  striking  kind  do  occur.  Foremost  among  the 
instances  of  anomalous  structure  is  the  common  Spurge, 
(Euphorbia),  in  wliich  the  involucre  is  so  much  like  a 
calyx,  and  sometimes  seems  to  be  even  augmented  with 
petals,  that  a  student  finds  it  difficult  to  believe  that  it  is 

7 

Fig.  CLXXXVllI. 

really  composed  of  numerous  naked  S  flowers  surrounding  a  ?  equally  destitute  of 
calyx  and  corolla.  The  real  history  of  the  structure  is  however  proved  m  many  ways, 
and  especially  by  such  plants  as  Monotaxis,  in  which  there  is  also  a  number  of  S  flowers 
surrounding  one  $  ,  but  each  is  furnished  with  a  calyx,  and  the  cup-like  involucre  which 
disguises  Euphorbia  is  reduced  to  a  few  scales.  Besides  these  instances  of  anomalous, 
structure,  we  find  the  carpels  reduced  to  2  in  Mercurialis,  &c.,  or  even  1  in  Eremocarpus 
and  Peripterygium,  or  increased  to  as  many  as  9  in  Anisonema,  or  15  in  Hura.  The 

Fig.  CLXXXVllI.—  1.  The  involucre  of  a  Euphorbia,  containing  monandrous  male  florets,  surrounding 
a  long-stalked  female  ;  2,  3,  4.  male  florets  of  different  species,  with  the  articulation  that  separates  the filament  from  the  pedicel ;  5.  a  carpel  separate :  6.  a  vertical  section  of  an  ovary  ;  7.  a  vertical  section  of 
a  ripe  seed,  showing  the  central  column  and  an  embryo  in  the  midst  of  albumen. 

Fig.  CLXXXIX.— The  involucre  of  Euphorbia  Lathyris. 
Fig.  CXC— Perpendicular  section  of  the  seed  of  Euphorbia  Lathyris. 
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fruit,  moreover,  which  generally  splits  with  elasticity,  becomes  a  drupe  in  Sarcococca 
ami  others.    Finally,  in  a  few  rare  instances  the  albumen  is  said  to  be  missing. 

This  extensive  Order,  which  probably  does  not  contain  fewer 
than  2500  species,  either  described  or  undescribed,  exists  in  the 
greatest  abundance  in  equinoctial  America,  where  aljout  3-8ths 
of  the  whole  number  have  been  found  ;  sometimes  in  the  form 
of  large  tx-ees,  frequently  of  bushes,  still  more  usually  of  diminu- 

tive weeds,  and  occasionally  of  deformed,  leafless  succulent  plants, 
resembling  Indian  Figs  m  aspect,  but  differing  from  tliem  in 
every  other  particular.  In  the  Western  world  they  gradually 
diminish  as  they  recede  from  the  equator,  so  that  not  above  50 
species  are  known  in  North  America,  of  which  a  very  small 
nuixiber  reaches  as  far  as  Canada.  In  the  Old  World  the 
known  tropical  proportion  is  much  smaller,  arising  probably 
from  the  species  of  India  and  equinoctial  Africa  not  having 
been  described  with  the  same  care  as  those  of  America  ;  not 
above  an  eighth  having  been  foimd  in  tropical  Africa,  including 
the  islands  ;  a  sixth  is  perhaps  about  the  proportion  in  India. 
A  good  many  species  inhabit  the  Cape,  where,  and  in  the  North 
of  Africa,  they  often  assume  a  succulent  habit ;  and  there  are 
almost  120  species  from  Europe,  including  the  basin  of  the 
Mediterranean :  of  which  1 6  only  are  found  in  Great  Britain, 
and  7  in  Sweden. 

Fig.  CXCI. Fis.  CXCII. 

A  very  large  proportion  of  these  plants  is  venomous.  The  poisonous  principle  re- 
sides chiefly  in  their  milky  secretion,  and  is  most  powerful  in  proportion  as  that  secre- 

tion is  abundant.  The  hairs  of  some  species  ai-e  stinging.  The  bark  of  various  species 
of  Croton  is  aromatic,  as  Cascarilla  ;  and  the  flowers  of  some,  such  as  Caturus  spiciflorus, 
give  a  tone  to  the  stomach.  Many  of  them  act  upon  the  kidneys,  as  several  species  of 
J'nyUanthus,  the  leaves  of  Mercurialis  annua,  and  the  root  of  Ricinus  communis.  Seve- 
I'al  are  asserted  by  authors  to  be  useful  hi  cases  of  dropsy  ;  some  Phyllanthuses  are 
emraenagogue.  The  bark  of  several  Crotons,  the  wood  of  Croton  Tiglium  and  common 
Box,  the  leaves  of  the  latter,  of  Cicca  disticha,  and  of  several  Euphorbias,  are  sudorific, 
and  used  against  syphilis  :  the  x'oot  of  various  Euphorbias,  the  juice  of  Commia,  Anda, 
Mercurialis  perennis,  and  others,  are  emetic  ;  the  leaves  of  Box  and  Mercurialis,  the 
juice  of  Euphorbia,  Commia,  and  Hm^a,  the  seeds  of  Ricinus,  Croton  Tighum,  &c.  &c., 
are  purgative .  Many  are  dangerous,  even  in  small  doses,  and  so  fatal  in  some  cases, 
that  no  practitioner  would  dare  to  prescribe  them  ;  as,  for  example,  Manchineel.  In 
fact,  there  is  a  gradual  and  insensible  transition,  in  this  Order,  from  mere  stimulants  to 
the  most  dangerous  poisons.  The  latter  have  usually  an  acrid  character,  but  some  of 
them  are  also  narcotic,  as  those  Phyllanths  the  leaves  of  which  are  thrown  into  water 
to  mtoxicate  fish.  Whatever  the  stimulating  principle  of  Spurgeworts  may  be,  it 
seems  to  be  volatile,  because  application  of  heat  is  sufficient  to  dissipate  it.    Thus  the 

Fig.  CXCI  — Kreniotarpus  setigerus  — Bentham.   1.  a  young  pistil ;  2.  a  ripe  fruit  after  dehiscing. 
I'ig.  CXCll  — Monotaxis  tridentata.    1.  a  ?  flower  surrounded  by  several     s  ;  2.  a  c?  apart;  3.  a stamen  ;  4.  a  sepal ;  5.  a  ?  apart ;  (>.  a  transverse  section  of  the  ovarv. — EndUcher. 
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stai'chy  root  of  tlie  Manihot  or  Cassava,  which  when  raw  is  a  violent  poison,  becomes wholesome  nutritious  food  when  roasted.  In  the  seeds  of  some  the  albumen  is  harmles.s 
and  eatable,  but  the  embryo  itself  is  acrid  and  dangerous.  Many  of  the  species  furnish 
Caoutchouc,  that  most  innocuous  of  all  substances,  produced  by  the  most  poisonous  of  all 
families,  which  may  be  almost  said  to  have  given  a  new  arm  to  surgery,  and  which  has 
become  an  indispensable  necessary  of  life  ;  it  exists  in  Artocarpads  and  elsewhere, 
but  is  also  the  produce  of  species  of  Spurgeworts. 

The  properties  of  this  Order  are  so  important,  that  the  object  of  this  work  would  be 
unfulfilled  if  I  did  not,  in  addition  to  the  foregoing  general  view,  add  a  detailed  list  of 
the  qualities  of  the  most  remarkable  species  named  by  writers. 

Among  milking  species,  the  first  to  be  noticed  are  the  Cactus-shaped  kinds,  inhabiting 
Africa  chiefly,  but  also  found  in  India. 

^  It  is  said  that  King  Juba  discovered 
<f^;p^  Euphorbia  in  Barbary,  and  named  it 7^^>.^*  JJR/  m  after  his  physician,  who  was  brother to  Musa.  The  plant  of  King  Juba  is 

referred  to  Euphorbia  officinarum. 
Linn.;  a  many-angled  succulent  species 
growing  in  tufts  armed  with  double 
spines,  and  now  found  in  the  North 
of  Africa  ;  others,  however,  believe  it 
to  have  been  E.  antiquorum,  a  trian- 

gular branching  species  whose  angles 
are  sumous  and  spiny,  and  which  ap- 

pears to  be  widely  dispersed  through 
Africa.  The  gum  resin  Euphorbium, 
now  found  in  our  shops,  an  acrid 
poison,  is  partly  gathered  in  Africa 
from  those  two  species,  and  partly  in 
the  Canaries,  from  E.  canariensis  ;  it 

flows  from  the  wounded  stems,  and  is  collected  in  leather  bags.  It  is  an  extremely  acrid 
inflammable  substance,  producing  severe  inflammation  of  the  nostrils,  if  those  who  pow- 

der it  do  not  guard  themselves  from  its  dust  ;  according  to  chemists,  it  consists  of  wax, 
myricine,  phyteumacolla,  and  various  salts.  In  India  it  is  luixed  with  the  oil  expressed 
from  the  seeds  of  Sesamum  orientale,  and  used  externally  in  rheumatic  affections,  intei'- 
nally  in  cases  of  obstinate  constipation.  Orfila  regards  it  as  a  poison.  It  is  little  used  in 
Europe.  The  Arabs  make  up  violent  diuretic  pills,  by  rubbing  over  the  juice  of  E.  anti- 
quorum  with  flour  ;  yet  their  camels  will  eat  the  branches  of  the  plant  when  cooked. 
The  juice  of  E.  heptagona,  vu-osa,  and  cereiformis,  African  species,  furnishes  the  Ethio- 

pians, and  E.  cotinifolia,  the  wild  Brazilians,  with  a  mortal  poison  for  their  arrows.  That 
of  th§  leaves  of  Euphorbia  nereifoha  is  prescribed  by  the  native  practitioners  of  India, 
internally  as  a  purge  and  deobstruent,  and  externally,  mixed  with  Margosa  oil,  in  such 
cases  of  contracted  limb  as  are  induced  by  ill-treated  rheumatic  affections.  The  leaves 
have,  no  doubt,  a  diuretic  quahty.  E.  tribuloides,  one  of  the  least  of  the  Cactus-shaped 
species,  is  regarded  as  a  diaphoretic  in  the  Canaries,  where  it  grows  wild.  Of  the  leafy 
Euphorbias  great  numbers  have  been  found  to  possess  a  milk  with  purgative  or  emetic 
quaUties.  Endlicher  mentions  E.  Esula  (Wolfsmilch  of  the  Germans),  Cyparissias, 
amygdaloides,  whose  roots  have  been  the  basis  of  some  celebrated  quack  fever  mixtures, 
Hehoscopia,  our  commonest  weed,  iriQvp.aKo%  and  rjXiosKoirios ),  Peplus,  Peploides  (tlie 
ireVAos  of  Hippocrates),  palustris,  pilosa,  Chamaesyce,  Peplis,  (the  tt4ttKlop  of  Hippocrates, 
and  TreTrAis  of  Dioscorides),  .spinosa  (iinro(pa4s,)  dendroides  {riQv^iaXos  fj-eyas,  Hippoc), 
Aleppica,  and  Apios  ;  all  plants  having  more  or  less  reputation  as  purgatives.  In 
America  there  are  also  employed  for  the  same  purpose,  E.  buxifolia  in  the  West  Indies  ; 
papillosa  in  Brazil,  a  species  apt  to  pi'oduce  dangerous  superpurgations,  and  called  Lei- 
teiraor  Lechetres  ;  laurifohain  Pei'u  ;  portulacoides  in  Chili  ;  and  Tu-ucalli  in  India  ;  the 
fresh  acrid  juice  of  the  latter  is  used  as  a  vesicatory  ;  it  is  common  in  the  Madras  Presi- 

dency, and  makes  an  excellent  hedge,  which  may  be  formed  with  very  little  trouble.  A 
trench  must  be  dug  where  it  is  mtended  to  be,  at  the  beginning  of  the  rainy  season  ;  in 
this,  cuttings  being  placed,  and  the  earth  pressed  about  them,  they  establish  themselves 
without  further  trouble.  No  cattle  will  touch  the  leaves,  and  in  one  year  it  becomes  a 
tolerable  fence. 

Among  syphihtic  remedies  are  Euphorbia  parvifloraand  hirtain  India,  and  E.  linearis 
in  America.  E.  hiberna  also,  before  the  introduction  of  mercury,  was  frequently  ad- 

ministered in  England  against  venereal  affections  ;  the  Spaniai'ds  use  E.  canescens  for 
such  purposes  to  this  day. 

Fig.  CXCIII.— Euphorbia  Cnput  Medusae. 
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The  roots  of  some  are  emetic.  According  to  Deslongchamps,  the  powdered  root  of  E. 
Gerardiana  vomits  easily  in  doses  of  18  or  20  grains.  The  root  of  Euphorbia  Ipecacu- 

anha is  said,  by  Barton,  to  be  equal  to  the  time  Ipecacuanha,  in  some  respects  superior  ; 
and  not  unpleasant  eitlier  in  taste  or  smell.  E.  Pithyusa  in  the  Mediterranean  is  also 
esteemed.  Euphorbia  thyniifolia  is  somewhat  aromatic  and  astringent,  and  is  prescribed 
in  India  in  the  diarrhoea  of  children,  and  as  a  vermifuge.  In  the  same  way  is  employed 
E.  hypericifolia,  a  plant  of  tropical  America,  which  is  astringent  and  somewhat  narcotic. 
Nevertheless  E.  balsamifera  has  no  such  qualities,  and  is  eaten  when  cooked.  E.  mauri- 
tanica  is  also  employed  as  ix  condiment,  but  its  acridity  is  by  no  means  inconsiderable  ; 
they  say  it  is  used  to  adulterate  Scammony.  The  sap  of  E.  phosphorea  shines  with  a 
phosphorescent  light  in  a  warm  night  in  the  ancient  forests  of  Bi'azil. 

The  genus  Pedilanthus  stands  nearest  to  Euphorbia,  and  is  not  less  potent  in  its  qua- 
lity ;  P.  tithymaloides  has  an  acrid  bitter  milk  ;  a  decoction  of  the  dried  shrub  of  ic  and 

P.  padifolius  (called  Jewbush)  is  employed  in  syphilitic  cases,  and  in  amenorrhoea  ;  the 
root  is  emetic.  Some  of  the  trees  again  are  among  the  most  poisonous  of  all  that  tro- 

pical countries  produce.  The  juice  of  Excajcaria  Agallocha,  and  even  its  smoke  when 
burnt,  affects  the  eyes  with  intolerable  pain,  as  has  been  experienced  occasionally 
by  sailors  sent  ashore  to  cut  fuel,  who,  according  to  Rumphius,  having  accidentally 
rubbed  their  eyes  "vith  the  juice,  became  blinded,  and  I'an  about  like  distracted  men, 
and  some  of  them  linally  lost  their  sight.  This  juice  is  described  as  being  thick,  nau- 

seous, and  a  violent  purgative.  The  smoke  of  the  buniing  branches  is  said  to  injure 
tlie  eyesight.  Agallochum  or  Aloes  wood,  an  inflammable,. fragrant,  resinous  substance, 
has  been  supposed  to  belong  to  this  plant,  but  is  really  produced  by  quite  a  different 
race.  See  AyuiLAKiACE.E.  The  famous  Manchineel  tree,  Hippomane  Mancinella,  is  said 
to  be  so  poisonous  that  persons  have  died  from  merely  sleeping  beneath  its  shade. 
This  is  doubted,  indeed,  by  Jacquin,  who,  however,  admits  its  extremely  venomous 
qualities  ;  but  it  is  by  no  means  improbable  that  the  story  has  some  foundation  m  truth, 
particularly  if,  as  Ad.  de  Jussieu  ti'uly  remarks,  the  volatile  nature  of  the  poisonous 
principle  of  these  plants  is  considered,  and  the  various  degrees  of  susceptibility  of  such 
influences  in  the  human  constitution.  The  juice  of  Manchineel  is  pure  white,  and  a 
single  drop  of  it  falling  on  the  skm  burns  like  fire,  forming  an  ulcer  often  difiicult  to 
heal.  The  fruit,  which  is  beautiful,  and  looks  like  an  apple,  is  turgid  with  a  similar 
fluid,  but  in  a  milder  form  ;  the  burning  it  causes  in  the  lips  of  those  who  bite  it  guards 
the  careless  from  the  danger 
of  eating  it.  The  juice  of 
Hura  crepitans  is  stated  to 
be  of  the  same  fatal  nature  as 
that  of  Excoecaria  ;  its  seeds 
are  said  to  have  been  admi- 

nistered to  negro  slaves  as 
purgatives,  in  number  not 
exceeding  1  or  2,  with  fatal 
consequences.  The  juice  of 
Sapium  aucuparium  is  reputed 
poisonous.  A  case  is  men- 

tioned by  Tussac  of  a  gar- 
dener whose  nostrils  became 

swollen  and  seized  vnth  ery- 
sipelatous plilegmasis,  in  con- 

seqenee  of  the  fumes  only  of 
this  plant.  The  sap  of  Com- 
mia  cochinchinensis  is  white, 
tenacious,  emetic,  purgative, 
and  deobstruent.  Cautiously 
administered,  it  is  said  to  be 
a  good  medicine  in  obstinate 
dropsy  and  obstructions. 
^  The  juice  of  this  Order  is  not,  however,  always  as  dangei'ous  as  in  the  instances  just 

given.  That  of  Siphonia  elastica,  a  tree  inhabiting  Guayana  and  Brazil,  yields  the 
bottle  India  Rubber,  which  is  known  in  Europe  ;  in  preparing  it  the  natives  smear  clay 
moulds  with  repeated  layers  of  the  juice,  at  the  same  time  drying  it  in  smoke.  Aleu- 
rites  triloba,  whose  seeds  will  be  mentioned  presently,  exudes  a  gummy  substance  which 
the  natives  of  Tahiti  chew  ;  A.  laccifera  furnishes  gum  lac  in  Ceylon  ;  and  the  secre- 

tions of  certain  Crotons,  viz.  Draco  and  sanguiferum,  become  a  similar  red  substance in  the  tropical  parts  of  America. 
Among  the  crowd  of  emetic  and  purgative  plants  having  more  or  less  reputation 

Fig.  CXCIV.— Fruit  of  Iliu-'i  crepitans. 
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in  the  countries  where  they  grow,  many  are  found  in  the  Euphorbiaceous  Order.  The 
root  of  StiUingia  sylvatica  is  I'cgarded  in  Carolina  and  Florida  as  a  specific  in  syphilitic 
maladies  ;  t'lie  same  reputation  attaches  to  Cnemidostachys  Chamailea  in  India,  and 
Jatropha  officinalis  (Riiiz  de  Tihu)  in  Bx'azil.  The  Tragias  volubilis  of  America,  and 
involucrata,  cannabina,  and  Mercurialis  of  Asia,  are  noted  for  their  solvent,  diaphoretic 
and  diuretic  qualities.  More  especially  the  root  of  Tragia  involucrata  is  reckoned,  by 
the  Hindoo  doctors,  among  those  medicines  which  they  conceive  to  possess  virtues  in 
altering  and  coi'recting  the  habit  in  cases  of  cachexia,  and  in  old  venereal  complaints 
attended  with  anomalous  symptoms.  The  Mercurialis  or  Dog  Mercury  of  Europe  is 
another  active  genus.  M.  annua  has  a  nauseous  taste  and  is  slightly  purgative  ;  M. 
perennis  is  much  more  active,  sometimes  producing  violent  vomiting,  diarrhcea,  a  burn- 

ing heat  in  the  head,  convulsions,  and  death  ;  M.  tomentosa,  a  Mediterranean  shrub, 
is  used  in  hydrophobia  ;  it  is  vulgarly  believed  to  this  day  that  if  women  eat  the  male 
individuals  of  this  plant,  which  is  dioecious,  they  will  conceive  boys,  and  if  the  female 
gu-ls  ;  when  boiled  with  other  vegetables  it  acts  as  a  mild  purgative  (English  Mercury 
must  not  be  confounded  with  these  plants.  See  Chenopods).  Omphalea  tx-iandra, 
a  Guayana  plant,  has  a  white  juice  which  turns  black  in  drying,  and  is  used  in  place  of 
ink.  In  Cicca  disticha,  an  Indian  bush,  the  root  is  violently  purgative,  a  decoction  of 
the  leaves  diaphoretic.  A  decoction  of  Crotou  perdicipes,  called  Pe  de  Perdis,  Alcam- 
phora,  and  Cocallera,  in  different  provinces  of  Brazil,  is  much  esteemed  as  a  cure  for 
syphilis,  and  as  a  useful  diuretic.  The  root  of  another  species,  called  Velame  do 
Campo,  C.  campestris,  has  a  purgative  I'oot,  also  employed  against  similar  disorders. 
It  is,  however,  more  common  to  find  balsamic  juices  in  the  American  Crotons,  among 
which  balsamifer  is  employed  in  Martinique  in  the  preparation  of  the  liqueur  called 
Eau  de  ]\lantes  ;  frankincense  is  extracted  from  C.  thurifer  and  adipatus  on  the  banks 
of  the  Amazons  ;  C.  humilis  is  used  for  its  aromatic  qualities  in  medicating  baths  in  the 
West  Indies  ;  at  the  Cape  of  Good  Hope  the  fragrant  C.  gratissimus  is  used  by  the 
Koras  as  a  perfume  ;  the  balsam  of  C.  origanifolins  is  mentioned  among  the  sub- 

stitutes for  copaiva  ;  its  leaves  and  bark  are  considei'ed  diaphoretic  and  antispastic  ; 
finally,  C.  niveus  is  a  vulnerary. 

The  most  important,  however,  among  the  aromatic  Spui'geworts  are  the  plants  that 
yield  Cascarilla,  a  valuable  bitter,  tonic,  aromatic,  stimulant  bark,  imported  from  the 
West  Indies.  This  drug  has  been  at  one  time  referred  to  C.  Eleuteria,  a  Bahama 
shrub,  at  another  to  C.  Cascarilla,  a  Jamaica  bush,  called,  from  its  appearance,  Wild 
Rosemary.  As  a  good  deal  of  controversy  has  been  raised  respecting  this  matter,  it  is 
as  well  to  state  that  the  question  is  now  set  at  rest  in  consequence  of  the  Hon.  J.  C. 
Lees,  Chief  Judge  in  the  Bahamas,  having  sent  home  specimens  of  the  Cascarilla  tree, 
with  the  bark  itself  and  the  leaves  adhering  to  it.  It  proves  to  be  this  species,  con- 

cerning which  Mr.  Lees  has  favoured  me  with  the  following  note  :  "  The  plant  is 
scarcely  known  here  by  the  name  of  Cascarilla,  but  is  commonly  called  Sweet  Wood 
Bark,  and  often  Eleuthera  Bark,  because  it  is  chiefly  gathered  on  the  island  of 
Eleuthera.  It  is  the  only  bark  receiving  the  name  of  Cascarilla  exported  from  the 
Bahamas,  where  the  tree  grows  in  great  abundance."  It  is,  however,  cei'tain  that  the 
C.  pseudo-China  furnishes  Cascarilla  in  Mexico,  where  it  is  called  Q,uiua  blanca,  and 
Copalche  Bark  ;  and  C.  nitens,cascarilloides,micans  and  suberosus,  seem  to  be  little  infe- 

rior to  the  C.  Eleuteria  itself. 
The  bark  of  the  Asiatic  Bi'idelias  is  astinngent  ;  so  is  that  of  Stylodiscus  trifoliatus, 

whose  wood  is  of  a  red  colour,  as  is  tlie  bark ;  the  former  is  employed  for  masts 
and  spars  of  small  vessels  in  Java. — Horsfield.  The  common  Box  tree,  Buxus 
sempervirens,  has  a  bark  with  qualities  similar  to  those  of  Guaiacums,  for  which  it 
has  been  substituted  ;  the  leaves  are  bitter,  and  very  pm-gative  ;  nevertheless,  it  is 
alleged  that  they  have  been  used  as  a  substitute  for  Hops. — Endl.  They  say  that  in 
some  parts  of  Persia  where  Box  trees  abound,  camels  cannot  be  employed  because 
it  is  found  impx'acticable  to  prevent  their  browsing  on  the  leaves,  which  kill  them. 
The  root  and  bark  of  Codiasum  variegatum  are  acrid,  and  excite  a  burning  sensation 
in  the  mouth  if  chewed  :  but  the  leaves  are  sweet  and  cooling.  The  root,  leaves,  and 
young  shoots  of  Phyllanthus  Niruri  are  considered,  in  India,  deobstruent,  diui-etic, 
and  healing  ;  the  leaves  are  very  bitter,  and  a  good  stomachic.  Some  other  species,  par- 

ticularly P.  urinaria,  are  powerful  diiu-etics.  The  bruised  leaves  of  P.  Conami  are  used 
for  inebriating  fishes.  The  boiled  leaves  of  Plukenetia  corniculata  are  said  to  be  an  ex- 

cellent potherb,  for  wnich  purpose  the  plant  is  cultivated  in  Amboyna.  Acalypha  Cupa- 
meni,  an  Indian  herb,  has  a  root  which,  bi'uised  in  hot  water,  is  cathartic  ;  a  decoction  of 
its  leaves  is  also  reported  to  be  laxative.  Hie  flowers  of  Caturus  spiciflorus  are 
spoken  of  as  a  specific  in  diarrhoea,  either  taken  in  decoction  or  in  conserve. 

The  oil  of  the  seeds  is  perhaps  the  most  important  part  of  the  useful  products  of  this 
Order.    It  is  often  among  the  most  valuable  of  known  diui"etics  and  purgatives.  Croton 
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Tiglium,  and  Pavana,  two  East  Indian  trees,  whose  seeds  were  formerly  called  Grana  mo- 
luccana,  stand  at  the  head  of  this  class  of  medicines;  their  oil  is  so  acrid  as  to  blister  the 
skin,  and  it  even  act  when  externally  applied  to  the  abdomen.  Next  to  these  comes 
Ricinus  communis,  the  castor  oil  plant,  an  annual  in  Europe,  a  tree  in  Africa,  conspi- 

cuous with  its  broad  palmate  leaves,  which  have  given  it  the  name  of  Palma  Christi, 
and  spiny  capsules,  whose  use  is  traceable  into  remote  antiquity,  under  the  name  ot 
Semina  cataputise  majoris  ;  it  is  found  that  the  albumen  of  this  plant  has  little  activity, 
but  that  the  virulence  resides  mainly  in  the  embryo  and  seed-coats  ;  so  that  the 
activity  of  the  oil  will  depend  upon  the  amount  of  pressure,  &c.  to  which  the  seeds  may 
have  been  subjected  ;  when  long  boiled  their  oil  is  found  poisonous.  In  like  manner 
the  seeds  of  Omphalea  are  said  to  be  eatable  if  the  embryo  is  extracted,  but  if  this  is 
not  done,  to  be  too  cathartic  for  food.  Mr.  W.  Macleay  calls  this  nut  "  most  delicious 
and  wholesome,"  and  speaks  of  it  as  the  Cobnut  or  Hognut  of  Jamaica.  Similar  qua- 

lities reside  in  the  seeds  of  Hura  crepitans,  the  Sand  Box  tree,  and  Curcas  purgans 
( Jatropha  purgans,  L.)  ;  the  latter  plant  is  remarkable  for  the  fierce  acridity  of  its  seeds, 
which  are  commonly  called  Purging-nuts.  An  expressed  oil  is  obtained  from  them, 
which  is  reckoned  a  valuable  external  application  m  itch  and  herpes  ;  it  is  also  used,  a 
little  diluted,  in  chronic  rheumatism.  The  varnish  used  by  the  Chinese  for  covering- 
boxes  is  made  by  boiling  this  oil  with  oxide  of  iron.  The  leaves  are  considered  as  rube- 

facient and  discutient ;  the  milky  juice  is  supposed  to  have  a  detergent  and  healing 
quality,  and  dyes  linen  black.  In  like  manner  Curcas  multifidus  produces  a  purgative 
oil  called  Pinhoen,  under  which  name  it  reaches  Europe  from  South  America.  From 
the  seeds  of  Jatropha  glauca  the  Hindoos  prepare,  by  careful  expression,  an  oil  which, 
from  its  stimulating  quality,  they  recommend  as  an  external  application  in  cases  of 
chronic  rheumatism  and  paralytic  affections.  Euphorbia  Lathyris,  called  in  English 
gardens  the  Caper-bush,  to  which  it  has  no  resemblance,  was  one  of  the  plants  which 
Charlemagne  in  his  Capitularies  commanded  to  be  cultivated  in  all  monastic  gardens,  for 
the  sake  of  its  purgative  seeds,  which  were  called  Semina  Cataputise  minoris  ;  they  are 
acrid  like  Tiglium,  and  not  mild  like  those  of  Ricinus.  The  capsules  of  this  plant  are 
reported  to  intoxicate  fish.  Euphorbia  hibernica  is  extensively  used  by  the  peasantry  of 
Kerry  for  poisoning,  or  rather  stupefying  fish,  in  the  same  manner  as  the  exotic  E.  pis- 
catoria.  So  powerful  are  its  qualities  that  a  small  creel  or  basket,  filled  with  the  bruised 
plant,  suffices  to  poison  the  fish  for  several  miles  down  a  river. — Hooker,  Brit.  Fl.  ed.  4.  p. 

The  Anda  of  Brazil  is  famous  for  the  purgative  qualities  of  its  seeds,  which  are  called 
Purga  da  Paulistas,  and  are  fully  as  powerful  as  tliose  of  the  Palma  Christi.  The  Bra- 
zihans  make  use  of  them  in  cases  of  indigestion,  in  liver  complaints,  the  jaundice,  and 
dropsy.  The  bark,  roasted  on  the  fire,  passes  as  a  certain  remedy  for  diarrhoea  brought 
on  by  cold.  According  to  Marcgraaf,  the  fresh  bark  steeped  in  water  communicates  to 
it  a  narcotic  property  which  is  sufficient  to  stupefy  fish.  The  seeds  are  either  eaten  raw, 
or  are  prepared  as  an  electuary  ;  they  yield  an  oil,  which  is  said  by  M.  Auguste  de 
St.  Hilaire  to  be  drying  and  excellent  for  painting  ;  in  short,  much  better  than  nut  oil. 
The  Cape  colonists  collect  the  fruit  of  Hysenanche  globosa,  an  anomalous  plant  of  this 
Order,  and  kill  hysenas  with  mutton  rubbed  with  the  powder.  The  seeds  of  Stillingia 
sebifera,  a  Chinese  tree,  common  in  most  tropical  countries,  are  enveloped  in  a  fatty 
matter,  from  which  candles  are  prepared  ;  a  mild  oil  is  also  furnished  by  them.  Two 
species  of  Elseococca,  the  one  E.  verrucosa  from  Japan,  the  other  E.  vernicia  from 
China,  furnish  oil  by  pressux^e  of  their  seeds  ;  the  former  for  burning,  the  latter  for 
painters'  work  ;  both  too  acrid  to  be  used  as  food. 

Nevertheless,  some  have  an  eatable  fruit ;  that  of  Anda  and  Omphalea  has  been  already 
mentioned.  Aleurites  triloba,  a  Molucca  tree,  has  much  reputation  for  its  nuts,  which 
are  reported  to  be  aphrodisiac  ;  and  the  seeds  of  Conceveiba  guianensis  are  said  to  be 
delicious.  The  succulent  fruit  of  Cicca  disticha  and  racemosa  is  sub-acid,  cooling,  and 
wholesome  ;  its  leaves  are  sudorific,  and  its  seeds  cathartic.  The  capsules  of  Cluytia 
collina  are  poisonous,  according  to  Roxburgh ,  Emblica  officinahs  also,  has  an  acrid  fruit, 
which  in  India  is  made  into  a  pickle  ;  when  ripe  and  dry  it  is  astringent,  and  has  been 
employed,  under  the  name  of  Myrobalani  Emblici,  against  diarrhoea,  dysentery,  and cholera. 

It  is  not  a  little  remarkable,  that  here,  as  in  so  many  other  cases,  we  should  find  in 
a  very  dangerous  Natural  Order  such  an  abundant  secretion  of  starch  as  renders  certain 
species  useful  for  food  when  the  acrid  matter  is  removed.  This  is  most  especially  the 
case  with  the  Mandioc  plant,  Manihot  utilissima,  Pohl,  (Jatropha  manihot,  L.,)  a  shrub 
about  8  feet  high,  extensively  cultivated  for  food  all  over  the  tropical  parts  of  the  world. 
Of  this  plant  the  large  roo'e,  weighing  as  much  as  301bs.,  is  full  of  venomous  juice,  which 
if  taken  internally  produces  death.  The  roots  are  rasped,  the  pulp  well  bruised,  and 
then  thoroughly  washed,  after  which  the  mark  is  placed  on  iron  plates  to  be  heated. 
In  this  w.ay  the  venom  is  washed  out  or  driven  off,  and  the  i*esidue  becomes  Cassava. 
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The  powder  which  floats  off"  in  the  water  is  a  very  pure  starch,  which,  when  it  settles down,  becomes  Tapioca.    Manihot  Aipi,  Pohl  assures  us,  has  a  harmless  root. 
Cnidoscolus  quinquclobus  (Jatropha  urens,  L.)  is  covered  with  hairs  which  sting 

severely,  as  indeed  occui's  elsewhere  in  this  Order.  The  juice  of  its  branches  and  seeds 
is  diuretic.  The  root  of  another  species,  C,  herbaceus,  is  used  in  the  same  way  as 
Mandioc  in  Mexico  and  Carolina. 

A  few  yield  dyes.  Turnsole,  a  well  known  purple  drug,  which  becomes  blue  upon 
the  application  of  ammonia,  is  the  inspissated  juice  of  Crozophora  tinctoria  (T^XioTpSwiou 
fiiKp6u)  found  in  the  southern  parts  of  Europe.  Its  juice  is  acrid,  and  its  seeds  cathar- 

tic, as  in  others  of  this  Order.  Similar  colours  are  found  in  other  species  of  Crozophora, 
in  some  Crotons,  Argythamnia,  Ditassa  and  Claoxylon.  The  seed-vessels  of  Rottlera 
tinctoria  are  covered  with  a  mealy  powder  which  gives  a  scarlet  colour,  as  also  does 
its  root.  Maprounea  brasiliensis,  or  the  Marmeleiro  do  Campo  of  Brazil,  yields  a  black 
dye,  which  is,  however,  fugitive  ;  a  decoction  of  its  root  is  also  administered  in 
derangement  of  the  stomach  ;  according  to  Auguste  de  St.  Hilaire,  it  is  destitute  of 
milky  juice. 

The  timber  of  Buxus  sempervirens  is  remarkable  for  its  hardness  and  compactness, 
whence  its  value  to  wood  engi^avers.  There  is  reason  to  believe  that  the  timber  imported 
from  the  coast  of  Africa,  under  the  name  of  African  Teak,  belongs  to  some  tree  of  this 
Order.  For  further  information  as  to  the  uses  of  Spurgeworts,  see  Martms  Materia 
Medica  Braz'diensium. 

GENERA. 
I.  —  Prosopidocline^e, 

Klotzsch.  Oviile  soli- 
tary. Seeds  with  an  aril- lus ,  and  no  albumen  ( ? ) . 

Involucre  globose, blad- 
der-like,opening  on  one 

side,  finally  dropping 
off,  containing  from  3 to  6  flowers.  Flowers 
dioecious,  apetalous. 

Schismatopera,  Kl. 
Spixia,  Leandr. 
Pera,  Mutis. 
Peridiura,  Schott. 

II.  — EuPHORBiEiE.  Ovule 
solitary.  Seeds  albu- minous. Flowers  monoe- 

cious, apetalous ;  S  and 
?  ,  mixed,  in  a  cup- shaped  involucre. 

Pedilanthus,  Neck. 
Crcpidaria,  Haw. 
Tithymaloidcs,  Tournf . 

Euphorbia,  Linn. 
Tithymaliis,  Tournef. 
Euphorbium,  Isn. 
Keraselma,  Neck. 
Athymalus,  Neck. 
Treisia,  Haw. 
Bactylanthus,  Haw. 
Medusea,  Haw. 
Galorhaiis,  Haw. 
Esula,  Haw. 
Anisophyllum,  Haw. 

Lopadocalyx,  Kl. 
Poinsettia,  Graham. 
Anthostema,  Adr.  Juss. 
Dalechampia,  Plum. 

III.  — HippoMANE^.  Ov- 
ule solitary.  Flowers 

apetalous,  in  spikes; 
bracts  l-many-flower- ed. 

Maprounea,  Aubl. 
.^gopricon.  Linn.  f. 

Adenopeltis,  Bert. 
Colliguaja,  Molin. 
Dactylostemon,  KL 
Gymnarrhen,  Leandr. 

Excoecaria,  Linn. 

Gymnanthes,  Swartz. Gussonia,  Spreng. 
Sebastiania,  Spreng. 
Adenogyne,  Kl. 
Sennefeldera,  Kl. 
Actinostema,  Mart. 
Sarothrostachys,  Kl. 
Styloceras,  Adr.  Juss. Commia,  Lour. 
Synaspisma,  Endl. Hura,  Linn. 
Psilostachys,  TUrcz. 
Hippomane,  Linn. 

Manganilla,  Plum. Pachystemon,  Blum. 
Omalanthus,  Adr.  Juss. 
Carumbium,  Reinw. 

Stillingia,  Gard. 
Stillingficetia,  Boj. 

Sapium,  Jacq. 
Triadica,  Lour. 

Coelebogyne,  J,  Sm. 
Microstachys,  Adr.  Juss. 

Cnemidostachys.  Adr. 
Juss. 

IV. — AcALYPHE^ffi,  Ov- 
ule solitary.  Flowers 

apetalous,  in  clustered 
spikes  or  racemes. 

Tragia,  Plum. 
Schorigeratn,  Adans. 

Traganthus,  Kl. 
Leucandra,  Kl. 
Cnesmone.  Blum. 
Leptorhachis,  Kl. 
Bia,  Kl. 
Plukenetia,  Plum. 

Sajor,  Rumph. 
Botryanthe.  Kl. 
Hedraiostylus,  Hassk. 

Pterococcus,  Hassk. 
Ceratococcus,  Meisn. 

Anabaena,  Adr.  Juss. 
Mercurialis,  Linn. 

Linozostis,  Endl. 
Trismegista,  Endl. 

Acalypha,  Linn. 
Cupameni,  Adans. 
listeria,  Dennst. 
?  Caturus,  Linn. 
Galurus,  Spreng. 

Adenocline,  Turcz. 
Mappa,  Adr.  Juss. 

Br. 

Macaranga,  Thenars. 
Panopia,  Noronh. Monospora,  Kl. 

Ctenomeria,  Ilarv. 
Claoxylon,  Adr.  Juss. 

Erythrochilus,  Reinw. 
Conceveiba,  Aubl. 
Cladogynos,  Zippel. 
Platygyna,  Mcrcier. Simmondsia,  Nutt. 
Aparisthmium,  Endl. Conceveibum.li.C.llicYi. 
Omphalea,  Linn. 
Omphalandria,  P, 
Duchola,  Adans. 

Hecatea,  Thouars. Cleidion,  Blum. 
Alchornea,  Soland. 

V. — Crotone^.  Ovule 
solitary.  Flowers  usu- 

ally having  petals,  in clusters, spikes, racemes 
or  panicles. 

Cephalocroton,  Kl. 
Trachycaryon,  Kl. 
Calyptrostigma,  Kl. 
Garcia,  Rohr. 
Mabea,  Aubl. 
Siphonia,  Rich. 

Hevea,  Aubl. 
Elateriospermum,  Blum. 
Anda,  Marcgr. 

Johanncsia,  Velloz. Andiseus,  Fl.  Fl. 
Aleurites,  Forst. 
Ambimix,  Commers. 
Telopea,  Soland. Camirium,  Rumnh. Givotia,  Griff. 

Ostodes,  Blum. 
Elaococca,  Commers. 
Dryandra,  Thunb Vernicia,  Lour. Abasin,  Kdmpf. 

Jatropha,  Kunth. 
Adenorhopium,  Polil. 

Curcas,  Adans. 
Bromfeldia,  Neck. 
Castiglionia,  R.  et  Pav. 

j  Cnidoscolus,  Pohl. Bivonca,  Raf. 
Jussicvia,  Iloust. 

Manihot,  Plum. 
Janipha,  Kunth. Mandiocca,  Link. 
Aypi,  Bauh. Camagnoc,  Aubl. Ricinus,  Tournef. 

Spathiostemon,  Blum. 
Baloghia,  Endl. Ricinocarpus,  Desf. 

Echinosphcera,  Sieb. Riiperia,  Spreng. 
Amperea,  Adr.  Juss Mozinna,  Ortcg. 

Loureira,  Cav. 
Hemicyclia,  W.etArn. Gelonium,  Roxb. 
Erythrocarpus,  Blum Codiaeum,  Rumph. 
Phyllaurea,  Lour. Tetrorchidium,  Pbpp. 

Rottlera,  Roxb. 
Mallotus,  Lour. 
Adisca,  Blum. 

Trewia,  L. 
Tetragastris,  Ga;rtn. 

Adriania,  Gaudich. 
Cheilosa,  Blum. 
Acidoton,  Swartz. 
Baliospermum,  Blum. 
Beyeria,  3Iiq. 
Hasmatospermum,  Wall. 
Hendecandra,  Eschsch. 

Asterogyne,  Benth. 
Adelia,  Linn. Bernardia,  Houst. 
Crotonopsis,  L.  C.  Rich. 

Leptemon,  Raf. Friesia,  Spreng. 
Peripterygium,  Hassk. Ileterochlamys,  Turcz. 
Serophyton,  G.B. Eremocarpus,  G.  B. 
Engelmannia,  Kl. Geisseleria,  Kl. 
Pilinophytum,  Kl. 
Croton,  Linn. 

Ricinoides,  Tournef. 
Cascaril/a,  Adans. Tridesmus,  Lour 
Aroton,  Neck. 
Luntia,  Neck. 
Cinogasum,  Neck. Bi-unsvia,  Neck. 
Ricinocarpus,  Boerh. 

Julocroton,  Mart. 
T 
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Podostachys,  Kl. Astrsea,  Kl. 
Ocalia,  Kl. 
Eutropia,  Kl 
Cleodora,  Kl. 
Timandra,  Kl. 
Medea,  Kl. 
Crozophora,  Neck. Tournesolia,  Scop. 
Chiropetalum.^dr.  Juss. 
Caperonia,  St.  Hil. Cavanilla,  Fl.  Flum. 

?  Schinza,  Dennst. 
Ditaxis,  Vahl. Monotaxis,  Brongn. 
Argythamnia,  P.  Br. Ateramnus,  P.  Br. 
Philyra,  Kl. 
Trigonostemon,  Blum. 

Tripostemon,  Blum. 
Ryparia,  Blum. 

Ryparosa,  Blum. 
VI.  —  Phyllanthe^. 

Ovules  in  pairs.  Sta- mens in  the  centre  of  the 
flower. 

Cyclostemon,  Blum. Enchidium,  Jack. 
Briedelia,  Willd. 

Heydia,  Dennst. 

Cluytia,  Ait. 
Clutia,  Boerh. 
Altora,  A  dans. Cratochwila,  Neck. 

Andrachne,  Linn. 
Eraclissa,  Forsk. 
Limeum,  Forsk. 
Arachne,  Neck. 

Sauropus,  Blum. 
Agyneia,  Linn. Leiocarpus,  Blum. 
Mieranthea,  Desf. 
Pseudanthus,  Sieh. 
Menarda,  Commers. 
Xylophylla,  Limi. Genesiphylla,  Herit. 
Phyllanthus,  Linn. Niruri,  Adans. 
Nymphanthus,  Lour. ?  'Cathetus,  Lour. 9  Breynia,  Forst. 

Melanthesa,  Blum. 
Asterandra,  Kl. 
Kirganelia,  Juss. 

A  rdenghelia ,  C  ommers. 
Emblica,  Gdrtn. 
Cicca,  Linn. 

Cheramela,  Rumph. 
?  Tricaryiim,  Lour. 

Leptonema,  Adr.  Juss. Anisonema,  Adr,  Juss. 

Glochidonopsis,^dr.J»<«. Glochidion,  Forst. 
Bradlcia,  Banks. 

Gynoon,  Adr.  Juss. 
Scepasma,  Blum. 
Epistylium,  Swartz. Eriococcus,  Ilassk. 
Stylodiscus,  Benn. Poranthera,  Rudg 

VIL — BuxE^,  Ovules 
in  pairs.  Stamens  in- serted beneath  the  ses- sile rudiment  of  an ovary. 

Fliiggea,  Willd. Richeria,  Vahl. 
Amanoa,  Aubl. 
Lithoxylon,  Endl 
Securinega,  Commers. Discocarpus,  Kl. 
Geblera,  Fisch.  et  Mey. 
Colmeiroa,  Renter. 
Savia,  Willd. 
Actephila,  Blum. Tricera,  Swartz. 

Crantzia,  Swartz. Buxus,  Tournef. 
Pachysandra,  Michx. 
Thecacoris,  Adr.  Juss. 

Adenocrepis,  Blum. 
Drypetes,  VaJil. Sarcococca,  Lindl. 
Putranjiva,  Wall. 
Nageia,  Gartn. 
Hyaenanche,  Lamb Toxicodendron,Zh\rab. 

Doubtful  Genera. 
Podocalyx,  Kl. 
?  Anthobolus,  R.  Br. 
Meborea,  Auhl. 

Tephranthus,  Neck. 
JEgoto\icum,Ruiz  et  Pav. JExtoxicum,  Id. 
Margaritaria,  Linn  f. 
Suregada,  Roxb. Hexadica,  Lour. 
Homonoia,  Lour. 
Cladodes,  Lour. 
Echinus,  Lour. f  Ulassium,  Rumph. Lascadium,  Raf. 

Rhytis,  Lour. Baccaurea,  Lour. 
Lumanaja,  Blanc- 
Lunasia,  Blanc. Dovyalis,  E.  Mey. 
Desfontenea,  Fl.  Fl. 
Mainea,  Fl.  Fl. 
Plagiopteron. 

NuMBEKS.  Gen.  191.  Sp.  2500  ? 
Rhamnacece. 

ByttneriacecB. 
Position. — EmpetracejB. — Euphorbiace^. — Scepaceae. 

HelwwgiacecB. 

GvROSTEMONE^.  {Endl.  Gen.  p.  9/8  ;  Mcisner,  Gen.  p.  .322).  Trees  or  shrubs  inhabiting  New  Hol- 
land. Leaves  alternate,  entire,  feather-veined,  without  stipules.  S  Calyx  6-7-lobed.  Corolla  0. 

Stamens  indefinite,  distinct,  with  anthers  bursting  longitudinally.  9  Calyx  cup-shaped,  6-7-lobed. 
Corolla  0.  Carpels  00,  collected  round  a  flat  central  torus,  2-seeded,  with  suspended  campylotropal 
ovules.  Fruit  composed  of  several  membranous  cases,  arranged  in  a  ring.  Seed  with  a  strophiolato 
hilum.  Embryo  hooked  round  mealy  albumen,  with  linear  incumbent  cotyledons  and  a  slender  inferior 
radicle.— Two  genera  and  three  species  at  present  constitute  this  group,  about  whose  relationship  we 
have  at  present  no  certain  evidence.  Because  of  their  unisexual  imperfect  flowers,  numerous  consoli- dated carpels,  and  suspended  ovules,  they  are  related  to  Spurgeworts,  and  especially  to  the  genus  Hura  ; 
but  they  cannot  be  referred  to  them  if  Endlicher's  statement  is  correct,  that  the  albumen  is  mealy  and the  radicle  inferior.  Hooker  and  others  station  it  in  the  Urtical  Alliance,  but  its  composite  fruit,  mealy 
albumen,  and  inferior  radicle,  do  not  justify  that  opinion.  Desfontaines  and  Endlicher  regard  it  as  a 
form  of  the  Mallowworts,  but  the  separated  sexes,  free  stamens,  peculiar  albumen,  and  apetalous  flowers 
are  imfavourable  to  that  supposition.  Finally,  Meisner  after  referring  it  to  Lindenblooms,  has  come  to  the 
conclusion  that  it  ought  to  be  associated  with  Phytolaccads  ;  and  if  the  flowers  were  not  unisexual  this 
opinion  would  have  great  weight  :  for  it  must  be  admitted  that  the  plants  under  consideration  have  much 
the  structure  of  that  Natural  Order.  Nevertheless  it  seems  for  the  present  most  advisable  to  associate 
Gyrostemonads  with  unisexual  Orders,  among  which  they  may  be  looked  upon  as  a  passage  to  the  Phyto- laccjids  in  the  Chenopodal  Alliance. 

GENERA. 
Gyrostemon,  Desf. 
Codonocarpus,  Cunningh. 

Numbers.  Gen.  2,  Sp.  3. 

ADDITIONAL 
Lopadocalyx  =  Olax. 
Alectoroctonum,  Schlecht.,  near  Euphorbia. 
Ophthalmoblapton,  Allemao  =  ?  Hippomane. 
Rhopalostylis,  Miers,  next  Botryanthe. 
Micrococca,  Benth.  )         *    i  i, 

Erythrococca,  Benth.        \  "^''^^  Acalypha. Sarcoclinium,  Wight.       \  near  Claoxylon  ac- 
Givotia,  Gnff.  f    cording  to  Wight. Lasiostylis,  Prsl.  near  Alchornea. 
Bertya,  Planchon,  near  Calyptrostigma. 
Aphora,  Nutt.  =  Serophyton. 
Zinostachys,  Kitsch,  ) 
Pycnocoma,  Benth.  I  near  Croton. 
Agrostistachys,  Dahell,  ) 
Stachystemon,  Planchon,  near  Pseudanthus. 
Dovyalis,  E.  Mey. 

GENERA,  (fee. 
Peltandra,  Wight,  \ 
Leptopus,  Bene.  f 
Ceratogynum,  Wight,  y  near  Phyllanthus. Macraea,  Wight,  i Reidia,  Wight,  ) 
Glochisandra,  Wight,  near  Glochidion. 
Q.  „i  -i;   (  Microelus,  Wight  <&  Am. 
Stylodiscus  =  ̂   BischofRa;  Blume. 
Prosorus,  Dalzell,  near  Buxus. 
Goughia,  Wight,  near  Sarcococca. 
Oldfieldia,  Bentham. 
Galearia,  Zolling. 
Cleistanthus,  Hook,  fit 
Microdesmis,  Planchon. 

(See  note  at  page  27.S.) 
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Order  XCI.    SCEPACE^.— Scepads. 
Scepacese,  Ed.  pr.  p.  171.  (1830); 

Diagnosis. — Eiiphorhk 

Endl.  Gen.  p.  288  ;  Meisner,  p.  347.— Forestiereae,  Endl.  p.  288  ; Meisner,  p.  257. 
Exogem,  with  $  amentaceous  flowers^  definite  suspended  anatropal 

ovules,  and  a  superior  radicle. 
Trees.    Leaves  coriaceous,  alternate,  with  membranous  stipules  which  form  the  scales 

of  tlie  buds.     Flowers      $  —  $  amentaceous.     Calyx  4-5-leaved,  imbricated,  very 
minute  and  membranous.  Stamens  2-5  ;  fila- 

ments short,  straight,  not  elastic  ;  anthers  2- 
celled,  opening  by  longitudinal  parallel  su- 

tures ;  connective  inconspicuous.  ^  in  short 
axillary  racemes.  Calyx  of  six  sepals  in  two 
whorls,  free  ;  the  inner  ones  in  one  species  at 
least  3-lobed.  Ovary  2-celled  ;  style  0  ;  stig- 

ma with  two  short  emarginate  lobes,  or  with 
4  equal  fringed  ones  ;  ovules  in  pairs,  collate- 

ral, pendulous,  anatropal,  with  a  broad  scale 
projecting  from  the  placenta  and  covering 
over  the  foramen  ;  their  ends  often  buried  in 
hairs  projecting  from  the  base  of  the  cell. 
[In  Lepidostachys  Roxburghii  the  capsule  is 
round,  two-celled,  4-valved  ;  the  endocarp 
thin,  tougli,  and  separable  from  the  friable 
sarcocarp.  Seeds  single  or  two,  enveloped 
in  a  succulent  aril  ;  embryo  green  in  the  axis 
of  albumen,  with  obovate  cotyledons  and  a 
radicle  next  the  hilum. — Roxh.~\ Here  it  is  that  the  Euphorbial  Alliance 
touches  the  Araental  ;  for  the  plants  of  the 
Scepad  order  may  be  regarded  as  Amentaceous 
Spurgeworts.  In  their  male  state  they  have 
much  the  aspect  of  Mastworts  or  Birchworts, 
and  one  of  them  lias  actually  been  considered 
an  Alnus  by  Roxburgh  ;  but  the  females  have 
more  the  appearance  of  Antiaris,  or  of  some 
such  Urtical  genus.  The  fruit,  which  is 
very  remarkable,  I  only  know  from  Rox- 

burgh's account,  the  substance  of  which  is quoted  from  the  Flora  Indica.  The  manner 
in  which  the  plates  of  the  placenta  overlap 

the  foramen  (I  believe  not  till  after  impregnation)  is  exceedingly  curious  ;  these  are  no 
doubt  what  ultimately  become  the  aril.  In  the  genus  Scepa  the  ends  of  the  ovules  are 
buried  in  a  thick  mass  of  hairs  proceeding  from  the  placentary  suture  near  the  base  of 
the  cell.  Forestiera  does  not  appear  to  differ  from  Scepads  more  than  the  genera  of 
Spurgeworts  from  each  other.  It  has  no  aril,  and  its  fruit  is  indehiscent ;  but 
it  is  amentaceous.  Piptolepis  of  Bentham,  placed  next  it  by  Endlicher,  seems  to  me 
very  different,  on  account  of  its  hermaphrodite  flowers. 

Natives  of  the  tropical  forests  of  India. 
The  wood  of  the  Kokra,  Lepidostachys  Roxburghii,  is  very  hard,  and  is  used  for 

various  economical  purposes. 

Fig.  CXCV. 

GENERA. 
Lindl. 

Lepidostachys,  Wall. 
Hymenocardia,  Wall 

Forestiei-a,  Pair. 
Bigeloivia,  Smith. 
Borya,  Willd. 
Adelia,  L.  C.  Rich. 

Numbers. 

Tulasne  thinks  that  this  order  ought 
to  merge  in  Euphorbiacese. — Ann.  Sc.  Nat. 3  ser.  XV.  254.  The  same  able  botanist 
refers  Forestiera  to  Oleacese. 

Gen.  3.    Sp.  6. 
Betulaceoi. 

Position. — Euphorbiacese. — Scepace^. 

Fig.  CXCV. — Scepa  villosa.  ].  a  cluster  of  ̂   catkins;  2.  a  ̂   branch;  3.  a  flower;  4.  its 
calyx  ;  5.  an  ovary  ;  6.  a  cross  section  of  it ;  7.  the  ovules  in  situ  ;  8.  one  of  them  forced  downwards. 

Y  2 
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Order  XCII.   CALLITRICHACEiE.— Starworts. 

Callitrichineae,  Link.  Enum,  1.  7.  (1821) ;  Lavielle  in  Ann.  Soc.  Linn.  Par.  p.  229  ;  DC.  Prodr.  3.  71 ; 
Ed.pr.  (1836);  Endl.  Ixxxiv.  ;  Meisn.  p.  336. 

Diagnosis. — Euphorbial  aquatic  Exogens^  with  definite  suspended  anatropal  ovules,  and 
a  superior  radicle. 

Small  aquatic  herbaceous  plants,  with  opposite,  simple,  entire  leaves.  Flowers  axil- 
lary, solitary,  very  minute.  Flowers  unisexual,  monoecious,  naked,  with  2  fistular  coloured 

bracts.  ^  Stamen  hypogynous,  single,  rarely  2  ;  filament  filiform,  furrowed  along  the 
middle  ;  anther  reniform,  1-celled,  2-valved  ;  the  valves  opening  fore  and  aft.  $  Ovary 
solitary,  4-cornered,  4-celled  ;  ovules  solitary,  attached  to  the  axis, 
suspended,  amphitropal  ;  styles  2,  right  and  left,  subulate  ;  stigmas 
simple  points.  Fruit  4-celled,  4 -seeded,  indehiscent.  Seeds  peltate  ; 
embryo  inverted  in  the  axis  of  fleshy  albumen  ;  radicle  very  long, 
curved,  superior  ;  cotyledons  very  short. 

I  have  formerly  remarked,  that  "  the  affi- 
nity of  this  Order  to  other  dicotyledons  ap-  ̂  

pears  to  be  of  the  same  nature  as  that  borne 
by  Lemna  to  Monocotyledons  :  they  each  ex- 

hibit the  lowest  degree  of  organisation  known 
in  their  respective  classes."  Brown  considers the  Order  allied  to  Hippurids  :  an  opinion  in 
which  Botanists  seem  disposed  to  concur.  The 
great  objection  to  it  is  this  ;  Hippurids  are  a 
reduced  form  of  the  exalbuminous  Onagrads,  ' with  the  petals  often  absent,  and  the  calyx 
sometimes  diminished  to  what  seems  a  mere 
rim  ;  but  in  reality,  in  consequence  of  the 
ovary  being  adherent,  the  whole  of  the  tube 
of  the  calyx  as  well  as  its  rim  remains  adhering  to  the  ovary,  so  that  the  calyx  is  not  in 
fact  materially  diminished  ;  but  Starworts  are  absolutely  destitute  of  a  calyx  and 
are  albuminous.  These  circumstances,  and  the  unisexual  flowers  of  the  Order,  seem  to 
point  to  a  widely  different  station,  and  accordingly,  in  the  last  edition  of  this  work,  it 
was  arranged  among  the  Incomplete  Orders — in  the  neighbourhood  of  Moss  weeds. 
It  must,  however,  be  confessed  that  its  relation  to  these  plants  is  one  of  analogy  rather 
than  of  affinity.  Nevertheless,  Endlicher  places  it  in  the  same  situation,  remarking, 
however,  that  it  is  perhaps  an  aquatic  form  of  Spurgeworts.  And  in  this  he  seems  to 
be  right ;  at  all  events  it  differs  so  little  from  that  Order,  except  m  its  indehiscent  fruit 
and  amphitropal  ovules,  that  unless  we  should  hereafter  be  able  to  employ  internal  struc- 

ture for  high  systematical  divisions,  it  is  in  the  Euphorbial  Alliance  that  this  plant  will 
remain.  It  is  doubtful  indeed  whether  it  ought,  in  the  present  state  of  our  knowledge, 
to  be  regarded  as  an  independent  Order. 

Natives  of  still  waters  in  Europe  and  North  America. 
The  uses  are  unknown. 

GENUS. Callitriche,  L. 

Fig.  CXCVI. 

Numbers.  Gen.  1.    Sp.  6. 

CeratophyllacecB  ? 
Position. — Euphorbiacese. — Callitrichace^.- Ifaloragece. 

Fig  CXCVI.— Callitriche  verna    1.  a  ̂   flower;  2.  a  ̂   ;  3.  a  perpendicular  section  of  the  ripe  fruit. 
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Okdkr  XCIIl.    EMPETRACE^.— Crowberries. 

Empetrese.— iVw«.  Gen.  2.233;  Bon.  in  Edinb.  New  Phil.  Journ.  (1826);  Hooker  in  Bot.  Maq. t.  2758.  (1827)  ;  Endl.  ccxli.  ;  Meisner,  p.  336. 
Diagnosis. — Euphorhial  Exogens,  with  definite  ascending  anatropal  ovules,  and  an 

inferior  radicle. 
Small  arid  shrubs  with  heathlike  evergreen  leaves  without  stipules,  and  minute 

flowers  in  their  axils.  Flowers  ^  ̂  .  Sepals,  hypogynous  persistent  imbricated  scales, 
the  innermost  of  which  are  sometimes  petaloid,  or 
even  combined  into  a  raonopetalous  corolla  (as  in 
Oakesia).  Stamens  equal  in  number  to  the  inner 
sepals,  and  alternate  with  them  ;  anthers  roundish, 
2-celled,  the  cells  distinct,  burstmg  longitudinally. 
^  Ovary  free,  seated  in  a  fleshy  disk,  3-  6-  or  9-celled ; 
ovules  solitary,  anatropal,  ascending ;  style  1  ; 
stigma  radiating,  the  number  of  its  rays  correspond- 

ing with  the  cells  of  the  ovary.  Fruit  fleshy,  seated 
in  the  persistent  calyx,  3-  6-  or  9-celled  ;  the  coating 
of  the  cells  bony.  Seeds  solitary,  ascendmg  ;  embryo 
taper,  in  the  axis  of  fleshy  watery  albumen  ;  radicle 
inferior. 

This  Uttle  group  can  in  nowise  be  separated  from 
Spurgeworts,  from  which  indeed  it  is  scarcely  distin- 

guishable by  any  positive  character  except  the  ascend- 
mg seeds  and  inferior  radicle.  In  habit  too  it  quite 

corresponds  with  such  heath-like  genera  of  Spurge- 
worts  as  Micrantheaand  Pseudanthus,  which  do  not 
seem  to  differ  from  that  Order. 

A  very  small  group,  comprising  a  few  species  from 
the  North  of  Europe,  North  America,  the  South  of 
Europe,  and  the  Straits  of  Magellan. 

The  leaves  and  fruit  are  slightly  acid.  The  black 
berries  of  the  Crowberry,  Empetrum  nigrum,  sub-acid 
and  unpleasant  to  the  taste,  are  eaten  in  the  arctic 
parts  of  Europe,  and  are  regarded  there  as  scorbutic 
and  diuretic  ;  the  Greenlanders  prepare  a  fermented 
liquor  from  them.  The  white  berries  of  the  Cama- 
rinheira  (Corema)  are  employed  by  the  Portuguese 
in  preparing  an  acidulous  beverage,  which  the  do- 

mestic physicians  esteem  in  fevers. — Endl.  Fig.  cxc:Yii. 
GENERA. 

Empetrum,  L. Corema,  Bon. 
Ceratiola,  Michx. 
Oakesia,  Tuckerm. Tiickermannia,  Klotzscli. 

Numbers.  Gen.  4.  Sp.  4. 

Position. — Euphorbiacese. — EjiPETRACEiE. 

Fig.  CXCVII.— Ceratiola  ericoides.  1.  a  <?  flower;  2.  a  ?  ;  3.  a  view  of  the  ovary,  with  its  side 
removed  to  show  the  ovules  ;  4.  ripe  fruit ;  5.  section  across  a  seed.— Hooker. 
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BATJT)EM.—(31artius  Conspectus,  No.  70,  p.  13;  Meisner,  Gen.  p.  349.)  Shrubs  inhabiting  salt 
marshes,  with  opposite  succulent  leaves,  having  no  stipules.  Flowers  ̂   ?  in  spikes,  c?  Scales 
of  the  spike  imbricated,  each  enclosing  a  bivalve  membranous  calyx,  with  the  valves  parallel  with 

Fig.  CXCVIII. 
the  bract.  Petals  4,  unguiculate,  very  minute  and  membranous  ;  stamens  4,  alternating  vsdth  the 
petals  and  longer ;  anthers  oblong,  introrse,  with  linear  thin  filaments.  ?  Flowers  very  fleshy, 
axillary  to  membranous  reniform  bracts,  absolutely  naked,  arranged  in  a  short  4-rowed  cone,  and 
completely  consolidated  except  at  the  top  of  the  ovary.  Stigma  cushion-shaped,  2-lobed,  with  the 
lobes  right  and  left.  Ovary  4-celled,  with  the  cells  in  lateral  pairs  ;  ovules  solitary,  anatropal,  on 
a  long  erect  funiculus.  Fruit  a  succulent  cone ;  the  cells  bony,  but  easily  splitting  at  the  two 
sutures.  Seed  obovate,  with  a  very  thin  testa.  Embryo  exalbuminous,  straight,  with  oblong 
plano-convex  cotyledons,  about  twice  as  long  as  the  conical  inferior  radicle. It  will  be  seen  that  the  above  character  is,  in  some  respects,  different  from  that  given  in  the  last 
edition,  from  very  bad  crushed  materials.  The  real  structure  of  the  genus  has  been  lately  ascer- 

tained by  Dr.  Torrej^  to  whom  I  am  indebted  for  a  proof  of  an  unpublished  plate  intended  for  the 
Smithsonian  contribtitions,  out  of  which  the  details  in  the  accompanying  woodcut  have  been  taken. 
His  observations  I  have  been  enabled  to  verify,  so  far  as  the  S  flowers  and  the  fruit  are  concerned, 
by  specimens  given  me  by  Sir  Wm.  Hooker.  Young  females  I  have  never  seen.  The  evidence  now 
accumulated  seems,  however,  to  confirm  altogether  the  api^roximation  of  the  genus  to  Empetrum, 
with  which  it  probably  vvdll  be  hereafter  associated. 

Martins  places  the  plant  between  Podostemacese  and  Salicaceae  ;  Meisner  after  Urticaceae ; 
Endlicher  among  his  unsettled  genera,  without  a  remark.  Moquin  Tandon  contents  himself  with 
excluding  it  from  Cheuopods.  In  an  early  edition  of  the  present  work  this  genus  was  absolutely 
placed  among  the  Order  of  Nettleworts,  with  the  remark  that  "  Batis  has  a  common  urticaceous fruit,  and  it  agrees  with  many  genera  of  the  Order  in  its  embryo  having  the  radicle  turned  down 
upon  the  cotyledons."  This  remark  applied  to  the  Batis  aurantiaca  of  Wallich,  which  I  had inadvertently  assumed  to  belong  to  the  genus  in  which  that  learned  Botanist  had  placed  it.  I 
now  find,  however,  that  the  shrubs  called  Batis  by  Roxburgh  and  "Wallich  belong  to  a  totally different  genus,  allied  to  Morus,  and  therefore  the  remark  now  quoted  falls  to  the  ground.  There 
is  now  no  doubt  that  it  belongs  to  the  Euphorbial  alUance,  with  which  its  diclinous  flowers  and 
compound  free  ovary  undoubtedly  unite  it. 

The  salt  marshes  of  the  West  Indies  abound  in  this  plant,  which  is  sometimes  gathered  for  the 
purpose  of  mixing  with  West  Indian  piekles.    Its  ashes  yield  barilla  in  abundance. 

GENUS. 
Batis,  P.  Sr. 

Numbers.  Gen.  1.  Sp.  2  ?  (There  is  in  Sir  W.  Hooker's  Herbarium  a  Texan  plant  m  too  young  a state  for  examination,  but  which  may  be  a  second  species  of  Batis  ;  and  the  plant  figured  in  the 
former  edition  of  this  work  had  certainly  a  6-celled,  not  4-celled,  ovary.) 

Fig.  CXCVIII.— Batis  maritima.  I.  a  S  cone  ;  2.  a  <?  flower;  3.  the  same  forced  open  to  show 
the  pet3].=  ;  4.  one  of  the  bracteal  scales  ;  5.  a  $  cone ;  6.  a  perpendicular  section  of  the  same ; 7.  a  ripe  cone ;  8.  a  section  of  it ;  9.  a  seed  ;  10.  an  embryo. 
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Order  XCIV.    NEPENTHACE^.— Nepenths. 

Aristolochiae,  §  Nepenthinae,  Handb.  1.369.  ( 1829 ) .— Nepenthaceae,  Ed.Pr.  (1836).— Nepentheac, Meisn.  p.  334  ;  Endl.  cxv. 

Diagnosis. — Euphorbial  Fxogem  ?  with  an  infinite  multitude  of  scobifot'm  seeds,  having 
an  inferior  radicle. 

Herbaceous  or  half-shrubby  caulescent  plants.  Leaves  alternate,  slightly  sheathing 
at  the  base,  with  a  dilated  foliaceous  petiole,  pitcher-shaped  at  the  end,  which  is  articu- 

lated with  a  lid-like  lamina.  Stem  without  concentric  zones,  with  an  abundance  of 
spiral  vessels  in  the  wood,  pith,  and  bark,  and  also  with  a  dense  layer  of  the  same 
between  the  wood  and  the  bark.  Racemes  terminal, 
dense,  many-flowered.  Flowers  dioecious.  Calyx 
4-leaved,  inferior,  oppositely  imbricated  in  aestivation. 
$  Stamens  cohering  in  a  solid  column,  bearing  at  the 
apex  about  16  anthei'S,  collected  in  various  dn-ections 
in  one  head  ;  anthers  2-celled,  opening  longitudinally 
and  externally.  $  Ovary  free,  four-cornered,  4- 
celled,  with  an  indefinite  number  of  ascending  ovules 
attached  to  the  sides  of  the  dissepiments  ;  stigma  ses- 

sile, simple.  Fruit  capsular,  4-celled,  4-valved,  with 
the  seeds  sticking  to  the  sides  of  the  dissepiments, 
which  proceed  from  tlie  middle  of  the  valves.  Seeds 
indefinite,  ascending,  very  minute,  fusiform,  with  a 
lax  outer  integument  ;  nucleus  oblong,  much  less  than 
the  seed,  lying  about  the  middle  of  the  outer  integu- 

ment, suspended  by  the  chalaza  ;  embryo  in  the 
midst  of  fleshy  albumen,  with  2  cotyledons  placed  face 
to  face ;  radicle  turned  towards  the  liilum. 

The  relation  that  is  borne  by  the  highly  curious 
plants  which  this  Order  contains  was  not  even  guessed 
at  until  Adolphe  Brongniart  pointed  out  a  resemblance 
between  them  and  Cis- 
tusrapes,  which  had  not 
before  been  suspected, 
but  which  he  considered 
60  important  as  to  justi- 

fy him  in  placing  the 
two  Orders  together. 
But  it  is  impossible  to 
agree  in  this  conclusion. 
To  say  nothing  of  the 
extreme  dissimilarity  in 
habit  between  these 
plants,  the  structure  of 
their  fruit  appears  to  be 
essentially  different ;  and 
the  seeds  of  Cytinus  be- 

ing unknown,  the  re- semblance between  it 
and  Nepenthes  is  reduced  to  a  similarity  in  the  arrangement  of  the  anthers,  which  can- 

not in  the  present  case  be  considered  of  much  importance,  as  it  in  some  degree  depends 
upon  the  unisexuality  of  the  flowers  of  both  genera.  A  better  approximation  of  the 
Order  has  been  made  by  Brown,  who  points  out  a  relation  to  Birthworts  ;  as  to 
which  the  structure  of  the  wood  in  some  respects  confirms  his  views.  Like  many  in 
that  Order,  it  is  zoneless,  although  plainly  exogenous  ;  but  it  has  this  in  particular  to 
characterise  it,  that  the  system  of  spiral  vessels  is  developed  in  a  degree  unknown  m 
any  other  plants.  Endlicher  adopts  the  same  view  as  does  A.  Brongniart ;  and  I 

Fig.  CXCIX. 

Fig.  CXCIX.— Nepenthes  distillatoria.  l.J;  2. 
magnified. 

ripe  fruit ;  4.  a  section  of  a  seed  verj'  highly 
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have  formerly  coincided  with  those  Botanists.  But  the  adherent  ovary  of  Birth- 
worts,  their  highly  developed  calyx,  axile  placentation,  and  hermaphrodite  flowers, 
are  serious  difficulties  in  the  way  of  a  close  contact  between  them  and  Nepenths, 
unless  the  peculiar  structure  of  the  wood,  the  consideration  of  which  I  for  the 
present  abandon,  should  lead  to  the  final  establishment  of  the  Class  of  Homogens, 
in  which  case  Nepenths  and  Bu'thworts  will  be  brought  into  contact,  or  at  least 
a  near  neighbourhood.  For  the  present,  the  true  position  of  this  Order  must  be  re- 

garded as  an  undetermined  point.  In  the  meanwhile  it  may  be  observed,  that  to 
station  it  in  the  Euphorbial  AlUance  will  be  to  violate  as  few  affinities  as  by  taking  any 
other  course.  Its  points  of  agreements  are  its  unisexual  flowers,  albuminous  seeds,  in- 

complete floral  envelopes,  and  climbing  habit.  Its  great  disagreement  consists  in  its 
indefinite  seeds,  and  peculiar  woody  structure,  which  is,  however,  in  some  respects 
without  example. 

There  is  a  good  account  of  the  germination  of  Nepenthes,  in  Jameson's  Journal  for 
April  1830,  from  which  it  may  be  concluded  that  the  long  loose  tunic  of  the  seed  is  in- 

tended to  act  at  first  as  a  buoy,  to  float  the  seed  upon  the  surface  of  the  water,  and 
afterwards  as  an  anchor,  to  keep  it  fast  upon  the  mud  until  it  can  have  struck  root. 

Natives  of  swamps  in  the  East  Indies  and  China. 
Properties  unknown.  The  water  contained  in  the  unopened  pitcher  of  a  plant  which 

flowered  in  the  Botanic  Garden  of  Edinbm'gh,  was  found  by  Dr.  Turner  "  to  emit,  while 
boiling,  an  odour  like  baked  apples,  from  contauiing  a  trace  of  vegetable  matter,  and  to 
yield  minute  crystals  of  superoxalate  of  potash  on  being  slowly  evaporated  to  dryness." 

GENUS. 
Nepenthes,  L. 

Phyllamphora,  Lour. 

Numbers.  Gen.  1.    Sp.  6  ?. 

SarraceniacecB  ? 
Position. — Euphorbiacese?. — Nepenthace^.  AristolochiacecB  ? 

Mcuispermacece  ? 

In  the  Verhandel,  over  de  Naturl.  Geschied.  Nederlcmdsche,  is  a  long  Dutch  dissertation  by  Korthals, 
which,  I  regret  to  say,  I  cannot  read.  He  describes  eight  species,  and  figures  good  and  copious 
details  of  the  anatomy  of  the  stem  and  of  the  fructification ;  from  which  it  seems  that  the  ovules 
are  pendulous,  with  a  very  long  tubular  foramen,  which  eventually  becomes  one  of  the  tails  of the  seed. 
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Alliance  XXT.    QUEENALES. — The  Quernal  Alliance. 
Diagnosis. — Diclinous  Exogem,  with  amentaceous  monoclilamydeous S flowers ̂   an  infenor 

fruit,  and  an  amygdaloid  embryo  without  albumen. 
The  Alliance,  which  comprehends  the  common  Oak  and  the  Beech  tree  of  Europe,  is  one 

whose  limits  are  in  no  degree  invaded.  The  truly  diclinous  epigynous  flowers,  the  <J  of 
which  are  uniformly  arranged  in  catkins,  and  the  exalbuminous  seeds  with  a  large 
amygdaloid  embryo,  offer  marks  of  recognition  not  to  be  mistaken.  That  the  Walnut 
is  nearly  allied  to  the  Oak  seems  incontestable,  although  it  is  often  placed  in  a  very 
different  part  of  the  system.  Its  diclinous  epigynous  amentaceous  flowers,  and  superior 
radicle,  are  entirely  those  of  the  Mastworts,  and  the  crumpled  cotyledons  of  Quercus 
Skinneri  are  an  imitation  of  those  of  the  Walnut  itself.  Indeed  if  the  Walnut  had 
a  many-celled  fruit  and  a  cupule,  there  would  be  no  very  good  reason  for  separating 
it  from  Mastworts,  except  its  resinous  juices. 

At  this  point  the  Diclinous  Sub-class  touches  the  Perigynous,  where  the  TerebintSj 
having  in  some  instances  diclinous  flowers,  as  is  the  case  with  Pistacia,  come  up  to 
the  very  limits  of  Juglands.  On  the  other  hand,  the  Myrobalans  in  the  Myrtal 
Alliance  are  not  very  different  from  hermaphrodite  Mastworts,  and  establish  a  less 
close,  but  well-marked,  approach  on  the  part  of  the  Epigynous  Sub-class. 

The  transition  from  the  Quernal  Alliance  seems  to  be  formed  by  Garrya  itself, 
whose  flowers  are  so  much  like  those  of  Juglans,  although  the  habit  is  different,  that  if 
it  were  not  for  the  minute  embryo  and  large  mass  of  albumen  in  Garrya  it  might  take 
its  place  in  the  Quernal  Alliance. 

Natural  Orders  of  Quernals. 
Ovary  2-  or  more  celled.    Ovules  pendulous  or  peltate  .    .    95.  Corylace^. 
Ovary  l-celled.    Ovule  solitary^  erect  96.  JuGLANDACEiE. 
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Order  XCV.    CORYLACE^.— Mastworts. 

Castanese,  Adans.  /am.  366.  (1763).— Cupuliferae,  Rich.  Anal,  du  Fr.  (1808)  ;  BlunK  Flora  Javce, 
Endlich.  Ixxxix.;  Mcisner,  p.  346.— Cory laceae,  3Iirb.  Elem.  906.  (1815J.— Queicineae,  Juss.  in  Diet. 
Sc.  Nat.  vol.  2.  Suppl.  (1816). 

Diagnosis. — Quemal  Exogens,  with  2  or  more  cells  in  the  ovary,  and  pendulous  or  peltate ovules. 

Trees  or  shrubs.    Leaves  with  stipules^  alternate,  simple,  often  with  veins  pro- 
ceeding straight  from  the   midrib    to   the   margin.     Flowers  amenta- 

ceous, $  aggregate  or  amentaceous.    ^  Stamens  5  to  20,  inserted  mto  the  base  of 
scales  or  of  a  membranous  valvate  calyx,  generally  distinct.      $  Ovary  crowned 

2  2  the  rudiments  of  an  adherent 
calyx,  seated  within  a  coi'iaceous involucre  (cupule)  of  various 
figure,  with  several  cells  and  seve- 

ral ovules,  the  greater  part  of 
which  are  abortive  ;  ovules  twin  or 
solitary,  pendulous  or  peltate  ;  stig- 

mas several,  sub-sessile,  distinct. 
Fruit  a  bony  or  coriaceous  1- 
celled  nut,  more  or  less  inclosed 
in  the  involucre.  Seeds  solitary, 
1,  2,  or  3  ;  embryo  large,  with 
plano-convex  fleshy  cotyledons  and 
a  minute  superior  radicle. 

The  trees  or  bushes  which  consti- 
tute this  Order  are  among  the 

most  important  that  are  known  in 
the  Flora  of  Europe.  They  are 
readily  recognised  by  their  amen- taceous flowers  and  peculiarly 
veined  leaves  ;  from  all  other  plants 
they  are  distinguished  by  their 
apetalous  superior  rudimentary 
calyx,  fruit  inclosed  in  a  peculiar 

Fig.  CC. 
husk  or  cup,  and  nuts  containing  but  1  cell  and  1  or  2  seeds,  in  consequence  of  the 
abortion  of  the  remamder.  They  are  akin  to  Willowworts  and  Birchworts,  from  which 
the  superior  calyx  and,  in  the  former  case,  vei*y  often  the  veining  of  their  leaves, 
distinguish  them.  To  Nettleworts  they  are  nearly  allied,  but  differ  in  their  many-celled 
ovary,  pendulous  ovules,  and  superior  calyx.  At  first  sight,  in  consequence  of  their 
leaves  never  being  piimate,  their  relationship  to  Juglands  escapes  notice ;  but  the  discovery 
that  some  at  least  have  the  same  kind  of  wrinkled  and  4-lobed  cotyledons,  as  for  instance 
certain  Oaks  and  Synsedrys,  has  called  attention  to  the  fact.  Quercus  Skinneri,  a  Ivind 
of  Oak  from  Guatemala,  shows  this  in  a  striking  manner  ;  and  upon  considering  all  their 
points  of  structure,  no  doubt  seems  to  remain  about  the  Oak  and  Walnut  really  belong- 

ing to  the  same  Natural  Alliance. 

Fig.  CC— Fag\is  sylvatica  ;  1.  ̂   catkins ;  2.  ̂   do.  ;  3.  the  latter,  with  the  scales  of  the 
involucre  stripped  off  to  show  the  ovaries  at  the  apex  ;  4.  a  ̂   flower ;  5.  a  half-grown  ̂   vvith  the 
involucre,  now  consisting  of  consolidated  scales,  forced  hack;  6.  a  ripe  involucre  opening  and  exposing 
the  nuts  ;  7.  a  transverse  section  of  a  ripe  nut ;  8.  the  same  of  a  young  ovary  (from  Nees)  ;  9.  a  vertical 
section  of  the  ̂   flower  of  Quercus  pedunculata. 
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Inhabitants  of  the  forests  of  all  the  temperate  parts  of  the  continent  both  of  the  Old 
and  New  World  ;  extremely  common  in  Europe,  Asia,  and  North  America  ;  more  rare 
in  Barbary  and  Chile,  and  the  southern  parts  of  South  America  ;  and  wanting  at  the 
Cape.  The  species  which  are  found  within 
the  tropics  of  either  hemisphere  ai*e  chiefly Oaks  and  Chestnuts,  which  abound  in  the 
high  lands,  but  are  unluiown  in  the  valleys 
of  equatorial  regions.  The  most  southern 
genus  is  the  Beech,  of  which  many  species 
occur  in  the  lower  parts  of  South  America, 
and  in  Van  Diemens  Land,  and  New 
Zealand.  Of  the  forniei',  Fagus  procera 
is  said  to  be  a  larger  tree  than  the  Arau- 
caria  itself,  m  whose  country  it  grows 
wild. 

An  Order  which  comprehends  the  Oak, 
the  Hazel  Nut,  the  Beech,  and  the  Spanish 
Chestnut,  can  scarcely  require  much  to  be 
said  to  a  European  reader  of  its  properties, 
which  are  of  too  common  a  use  to  be 
unknown  even  to  the  most  ignorant. 
Whatever  excellence  may  be  found  in  the 
timber  of  the  European  species  is  not  at 
all  inferior  in  that  of  hotter  countries. 
Blume  tells  us  that  his  Lithocarpus  javensis 
is  called  Passan-Batu,  or  Stone-oak,  because 
of  its  hardness.  The  leaves  of  Quercus 
falcata  are  employed,  on  account  of  their 
astringency,  externally  in  cases  of  gan- 

grene ;  and  the  same  astringent  principle, 
which  pervades  all  the  Order,  has  caused 
them  to  be  employed  even  as  febrifuges, 
tonics,  and  stomachics.  Cork  is  the  bark 
of  Q,uercus  Suber  ;  it  contains  a  peculiar 
principle  called  Suberin,  and  an  acid  called 
the  Suberic.  The  galls  that  writing  ink  is 
prepared  from  are  the  produce  of  the  Quer- 
cus  infectoria,  from  which  they  derive  their 
astringency.  The  acorns  of  a  species  known 
in  the  Levant  under  the  name  of  Velonia  (Quercus  ̂ gilops)  are  imported  for  the  use  of 
dyers.  The  fixed  acids,  called  Quercitannic  and  Gallic,  which  have  the  power  of  guard- 

ing animal  and  vegetable  fibre  from  decay,  are  abundant  in  many  of  the  Oaks,  whose  bark 
is  therefore  mvaluable  for  tanning.  The  yellow  dyeing  bark,  called  Quercitron,  belongs 
to  Q,.  tinctoria.  The  husks  of  the  common  Beech-tree  yield  a  narcotic  extractive, 
called  Fagine.  The  sweetness  of  Spanish  Chestnuts  and  Filbei'ts  is  not  confined  to 
the  nuts  of  those  treea  ;  the  other  species  of  Castanea  and  Corylus  resemble  them  in  that 
respect,  as  do  the  Beech  and  many  sorts  of  Oak,  especially  Q.  gramuntia,  whose 
acorns  are  the  Belotes  of  Spain,  and  a  variety  of  Q,.  sessihflora,  which  is  believed  to  be 
the  ̂ sculus  of  Vu'gil.  The  bark  of  the  Oak  has  been  employed  as  a  coarse  kind  of 
febrifuge.  In  hot  weather  a  large  quantity  of  saccharine  matter  is  secreted  by  the 
leaves  of  Q,.  mannifera,  in  Koordistan,  where  it  is  made  into  sweetmeats.  Oil  is  ob- 

tained from  the  seeds  of  some  species,  such  as  the  Beech  and  Hazel-nut. 

Fig.  cel. 

Carpinus,  L. 
Ostrya,  Scop. 
Corylus,  L. 
Nothoingus,  BL. 
Distegocai-pus,  Zucc.  =Carpiuus 

GENERA. 
Fagus,  L.  I  Castanea,  Gcertn. Calucechinus,  H.  &  J.    Quercus,  L. 

Calusparassus,'il.Ssi.3.\    Ilex,  Tourn. 
Numbers.  Gen.  8.    Sp.  265. 

I  Suber,  Tourn. Lithocarpus,  HI. 
jSynsEdrys,  Lindl. (Jallaiocarpus,  Mvj^utl. 

Urticacece. 

Position. — Juglandacea?. — Cortlace^. Betulaceoi. 

Fig.  cel.— 1.  Acorn  and  cupule  of  Quercus  Skinncri,  natural  size  ;  2.  cross  section  of  the  acorn, showing  the  lobed  embryo. 
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Order  XCVI.    JUGLANDACEiE.— Juglands. 

Juglandeae,  B.C.  Theorie,  215.  (1813) ;  Kunth.  in  Ann.  Sc.  Nat.2.  343;  Blume,  Fl.  Jav.;  Bartl.  Ord. Nat.  397. ;  Endlich.  ccxliv. 

Diagnosis. — Quernal  Exor/ens,  with  1  cell  in  the  ovary ,  and  1  solitary  erect  ovule. 

Trees,  with  a  watery  or  resinous  juice.  Leaves  alternate,  pinnated,  usually  undotted. 
Stipules  none.  Flowers  herbaceous,  inconspicuous.  Flowers  imperfect,  $  $  ;  the  ̂  
in  catkins,  the  ̂   in  terminal  clusters ;  occasionally 
both  mingled  in  1  panicle.  ̂   Calyx  adherent  to  a 
scale-like  bract,  2-  3-  6-parted,  with  membranous  un- 

equal segments.  Stamens  3,  or  a  considerable  number, 
with  short  free  filaments  and  erect  2-celled  anthers. 
^  either  terminal,  clustered,  and  suiTOunded  with  a 
few  small  bracts  of  the  bud,  or  in  loose  racemes  inclosed 
in  a  1 -flowered  involucre,  which  is  cup-shaped  at  the 
base,  united  with  the  base  of  the  calyx,  growing  with 
its  growth,  and  finally  acquh'ing  unequal  wing-like  ex- 

pansions. Calyx  adherent  to  the  ovary,  with  a  minute 
limb,  in  from  3  to  5  deciduous  or  shrivelling  divisions. 
Corolla  usually  0,  occasionally  minute  petals.  Ovary  ad- 

herent, 2-  or  4-celled  at  the  base,  1-celled  at  the  apex, 
with  a  short  column  on  which  the  ovule  is  seated. 
Ovule  solitary,  erect,  on  the  point  of  the  central  co- 

lumn, orthotropal.  Styles  1  or  2,  very  short;  stigmas 2-4, 
seldom  more,  and  unequal,  fringed  ;  sometimes  sessile, 
discoid,  4-lobed.  Drupe  1 -stoned,  naked,  or  in  an  adhe- 

rent involucre ;  with  the  sarcocarp  usually  separating 
from  a  2-valved  or  valveless  stone,  which  is  2-4-celled 
at  the  base  and  1-celled  at  the  apex.  Seed  erect,  with- 

out albumen,  smooth  or  wrinkled,  2-  or  4-lobed  at  the 
base,  and  partly  divided  by  partial  dissepiments  which 
cut  into  it.  Cotyledons  fleshy,  oily,  sinuous.  Radicle 
very  short,  superior. 

Almost  everybody  refers  these  fine  trees  to  the  neigh- 
bourhood of  the  plants  called  Terebints  by  Jussieu  ;  to 

which,  however,  their  affinity  is  obscm-e.  On  the  con- 
trary, with  the  single  exception  of  theu'  terebinthinous  leaves,  all  the  points  of  their 

structure  seem  to  point  to  Mastworts,  with  which  they  accord  m  their  unisexual  flowers, 
adherent  calyx,  and  large  exalbuminous  embryo,  which  in  Synsedrys  and  some  Oaks 
is  also  4-lobed  and  wrinkled.  This  too  seems  to  be  the  opinion  of  M.  Adrien  de 
Jussieu  {Cours  elementaire,  p.  610).  Endlicher,  however,  still  regards  them  as  related 
to  the  Terebints  through  Pistacia,  and  there  is  no  doubt  that  they  are  so,  although,  as 
has  been  already  stated  (p.  289),  they  seem  to  have  a  nearer  resemblance  to  Mast- worts. 

Chiefly  found  in  North  America  ;  a  few  are  East  Indian  ;  one  species,  the  common 
Wahiut,  is  a  native  of  Persia  and  Cashmere  ;  another,  of  Caucasus  ;  and  a  third,  of  the 
West  India  Islands. 

The  bark  is  acrid  and  purgative  :  so  is  the  rind  of  the  fruit  of  the  common  Walnut, 
notwithstanding  its  astringency.  This  quality  is  not  confined  to  J.  regia,  but  gives  its 
name  to  the  J,  cathartica  of  the  United  States.  The  seed  of  the  Wahiut  is  esteemed  for 
its  sweetness  and  wholesome  qualities.  It  abounds  in  oil,  of  a  very  drying  nature,  and 
valuable  for  domestic  purposes.  Mr.  Vigne  says  that  above  12,000  ass  loads  of  Walnut 
kernels  are  annually  appropriated  to  the  oil  press  in  Cashmere,  where  Walnut  oil  is 
preferred  to  Linseed  oU,  and  is  chiefly  employed  in  cookery  and  for  burning  in  lamps. 
This  oil  possesses  such  qualities  as  fairly  entitle  it  to  introduction  into  Europe,  and  if 
divested  of  its  mucilage,  it  might,  perhaps,  compete  with  oil  of  Olives,  at  least  for  medi- 

Fig.  CCIL— Juglans  regia ;  1.  a  ̂   catkiu  ;  2.  a  pair  of  ̂   flowers ;  3.  perpendicular  section  of 
a  2  flower ;  4.  perpendicular  section  of  a  ripe  Walnut. 

Fig.  CCIL 
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cinal  purposes.  The  fruit  of  several  kinds  of  Hickory  is  eaten  in  America.  The  timber 
of  all  is  valuable  ;  that  of  J.  regia  and  nigra  for  its  rich  deep  brown  colour  when 
pohshed,  and  that  of  Carya  alba,  the  common  Hickory,  for  its  elasticity  and  toughness. 
The  seeds  of  Carya  amara  are  too  bitter  to  be  eaten,  but,  combined  with  oil  of  Chamo- 

mile, are  found  useful  in  colic.  The  Engelliardtias  are  very  resinous;  E.  spicata,  a 
large  Java  tree,  as  much  as  200  feet  high,  has  a  pale  brown  wood,  hard  and  heavy,  and 
used  in  Java  for  cart  wheels,  which  are  cut  out  of  a  single  horizontal  slab. 

GENERA. 
Juglans,  L. 
Carya,  Nutt. Hicorius,  Kafin. 
Pterocarya,  Nutt. 

Engelhardtia,  Lesch. 
Ptcrilema,  Rnrtwt. Dammara,  Ilumpli. Fortunsca,  Lindl. 
Platycarya,  Zucc. 

Numbers.  Gen.  4.  Sp.  27. 
Anacardiacece. 

Position.  . — JuGLANDACEiB. — Corylacesc. 
Oairyacece. 

Fig.  ecu.  a. 

Fig.  ecu.  a. — Fortunaea  cliineusls;  1.  a  ̂   cone  ;  2.  ripe  nut ;  3.  perpendicular  section  of  do.  ; 
4.  ̂   flower ;  5.  ̂   flower. 
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Alliance  XXII.    GARBYALES. — The  Garry al  Alliance. 

Diagnosis. — Diclinous  Exogens,  with  monochlamydeous,  sometimes  amentaceous,  flowers,  an 
inferior  fruit,  and  a  minute  embryo  lying  in  a  large  quantity  of  albumen. 

If  we  consider  this  Alliance  conterminous  with  the  Quernal  on  the  one  hand,  because 
of  the  approach  by  Garrya  to  Juglans,  so  on  the  other  must  it  stand  in  near  relation  to 
the  Euphorbial,  in  consequence  of  including  Helwingia,  which  may  be  considered  as 
being  almost  a  Spurgewort  with  an  inferior  ovary.  It  appears  however  to  be  sufficiently 
limited  by  its  minute  embryo,  copious  albumen,  inferior  ovary,  and  diclinous  flowers. 
The  former  of  these  circumstances  brings  it  near  the  Menispermal  AlUance,  in  which 
alone  among  Diclinous  Orders  does  this  peculiar  embryo  occur. 

Helwingia  has  a  lateral  relation  to  Sandalworts  (Santalacese),  in  the  Epigynous  Sub- class 

Natural  Orders  of  Garrya ls. 

Floioers  amentaceous.    Leaves  opposite,  exstipidate  97.  Garryace^. 
Flowers  fascicled.    Leaves  alternate,  stipulate.   98.  Helwingtace.e. 
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Order  XCVII.    GARRYACEiE.— Garryads. 
GarryacesB,  Lindl.  in  Bot.  Regist.  20.  t.  1686.  (July  1834) ;  Endl.  p.  288  ;  Meisn.  p.  346. 

Diagnosis. — Garryal  Exogens,  with  amentaceom Jlowers.  and  opposite  leaves,  without 
stipules. 

Shrubs.  Leaves  opposite,  without  stipules.  Flowers  arranged  in  pendulous  amen- 
taceous racemes,  within  connate  bracts.  Wood  without  distinct  concentric  zones,  or 

dotted  ducts.  Flowers  unisexual,  amentaceous.  (J  Sepals  4.  Stamens  4,  alternate  with 
the  sepals,  not  elastic.  $  Calyx  superior,  two-toothed. 
Ovary  one-celled  ;  styles  2,  setaceous  ;  ovules  2,  pendu- 

lous, with  funiculi  as  long  as  themselves.  Pericarp 
berried,  indehiscent,  two-seeded.  Embi-yo  very  minute, 
in  the  base  of  fleshy  albumen. 

In  its  amentaceous  inflorescence,  imperfect  flowers, 
superior  calyx,  and  mode  of  germination,  tlais  Order  is 
similar  to  Mastworts,  from  which  it  differs  most  essen- 

tially in  its  wood  without  concentric  circles  or  vasiform 
tissue  (dotted  vessels),  its  opposite  exstipulate  leaves, 
simple  fruit,  and  minute  embryo  lying  in  a  great  mass  of 
albumen.  The  latter  characters  bring  it  near  Peppers 
and  their  allies,  especially  Chloranths,  with  which  its 
zoneless  wood  (for  Chloranthus  has  no  annual  zones), 
simple  fruit,  and  opposite  leaves,  also  agree  ;  but  the  sti- 

pules of  Chloranths,  together  with  their  naked  bisexual 
flowers,  and  articulated  stems,  distinctly  separate  that 
Order.  Nettleworts  and  Antidesmads  may  also  be  com- 

pared with  Garrya  on  account  of  their  imperfect  uni- 
sexual flowers,  somewhat  amentaceous  inflorescence,  and 

simple  fruit ;  but  their  superior  fruit,  alternate  leaves, 
and  more  perfectly  formed  wood,  ai-e  important  points  of 
difference.  Gnetum  again  may  be  taken  into  comparison 
on  account  of  its  opposite  exstipulate  leaves,  amentaceous 
unisexual  flowers  appearing  from  the  axils  of  connate 
bracts,  minute  embryo  lying  in  a  great  mass  of  albumen, 
and  imperfect  zoneless  wood,  which  in  both  cases  is 
chiefly  constituted  of  woody  fibre  (the  sides  of  which  are 
marked  with  numerous  brownish  granules),  and  of  annu- 

lar and  reticulated  vessels  lying  scattered  sparingly  among 
the  tubes  of  woody  fibre.  On  the  other  hand,  these  plants 
have  entirely  the  appearance  of  Viburnums  or  Dog- 

woods. I  formerly  referred  Garrya  to  the  Urtical  Alli- 
ance, in  which  Endlicher  follows,  placing  it  among  his 

Juliflorae.  Its  adherent  calyx,  however,  and  more  complicated  fruit,  afford  an  oppor- 
tunity of  associating  it  with  Helwingiads,  which  agree  in  having  a  minute  embryo  in  the 

base  of  solid  albumen,  and  bring  the  whole  into  immediate  contact  with  the  Euphorbial Alliance. 
These  shrubs  are  all  found  in  North  America,  in  temperate  latitudes,  or  in  the  West Indies. 
Their  uses  are  unknown. 

CCIII, 

GENERA. 
Garrya,  Douglas, 
Fadgenia,  Endl, 

Numbers.  Gen.  2.  Sp.  6. 

Juglandacece. 
Position.    Garryace^. — Helwingiacese. 

Capnfoliacece. 

Fig.  CCIII.— Garrya  elliptica.  1.  a <?  flower;  2.  a  ?  ;  3.  a  perpendicular  section  of  the  ovarj* ; 4.  a  section  of  the  seed. 
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Order  XCVIII.    HELWINGIACE^.— Helwingiads. 
Helwingiaceae,  Decaisne,  Ann.  Sc.  Nat.  2.  ser.  6.  69.  ̂ 1836) ;  Endl.  p.  328. 

Diagnosis. — Garryal  Exoyens,  with  fascicled  flowers,  and  alternate  leaves  with  stipules. 
A  shrub.  Leaves  alternate,  serrate,  without  deciduous  stipules.  Flowers  fascicled 

on  the  midrib  of  the  leaves.  Flowers  unisexual.  Calyx 
simple,  3-4-parted,  with  ovate  spreading  segments,  which  are 
deciduous  in  the  females  ;  sestivatiou  valvate.  $  Stamens 
3-4,  alternate  with  the  sepals.  Anthers  contmuous,  roundish, 
turned  inwards,  2-celled.  Pollen  smooth.  ^  Ovary  adhe- 

rent to  the  calyx,  crowned  by  an  epigynous  disk,  3-4-celled, 
with  one  ovule  in  each  cell.  Ovules  pendulous  from  the  inner 
angles,  anatropal.  Style  very  short.  Stigmas  3-4,  short, 
awl-shaped,  diverging.  Drupe  surmounted  by  the  remains 
of  the  styles  and  disk,  3-  or  4-celled,  scarcely  dehiscent  (at 
last  loculicidal,  Sieb.)  ;  the  cocci  one-seeded.  Seeds  sus- 

pended by  a  short  cord.  Embryo  minute,  in  the  end  of  solid 
fleshy  albumen  ;  radicle  superior. 

Although  this  Order  appears  to  be  composed  at  present  of 
only  a  single  genus,  yet  it  is  one  of  those  obscure  apetalous  uni- 

sexual plants,  of  which  few  have  yet  engaged  the  attention  of 
Botanists,  and  it  is  almost  sure  to  find  companions  hereafter  ; 
and  even  in  the  absence  of  this  probability,  its  characters  are 
so  well  marked  as  to  justify  its  estabUshment.  M.  Decaisne 
seems  inclined  to  refer  it  to  the  neighbourhood  of  Witch- 
hazels,  rather  than  to  that  of  Spurgeworts,  with  which  he, 
however,  compares  it.  But  on  the  one  hand,  the  minute  em- 

bryo and  unisexual  flowers  remove  it  far  from  the  former  Or- 
der ;  and  again,  its  inferior  fruit,  unisexuality,  and  seeds,  bring 

it  near  to  Garryads,  with  which  it  seems  more  fit  to  be  as- 
sociated. With  the  Santalaceous  Order,  to  which  it  has  been 

referred,  it  has  an  indirect  affinity,  as  is  shown  by  its  inferior 
fruit,  small  embryo,  valvate  calyx,  and  definite  stamens. 

The  only  known  species  inhabits  Japan. 
The  mountaineers  of  Japan  employ  the  young  leaves  of 

Helwingia  rusciflora  as  an  esculent  vegetable. — Siebold. Fig.  CCIV. 
GENUS. 

Helwingia,  Willd. Quadriala,  Zvcc. 

Position. 

Numbers.  Gen.  1.  Sp.  1. 

Euphorhiacece. 
 Helwingiace^. — OarryacecB. 
SantalacecB. 

Fig.  CCIV.— Helwingia  ruscifolia.— /S«c6oW.  1.  a  c?  flower;  2.  a  ?  ;  3.  a  perpendicular  section  of the  latter. 
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Alliance  XXIII.   MENISPERMALES  — The  Mknispermal  Alliance. 

Diagnosis. — Diclinous  Exogens,  with  monodichlamydeous  flowers,  superior  disunited 
carpels,  and  an  embryo  stm'ounded  by  abundant  albumen. 

This  Alliance  stands  in  the  same  relation  to  others  in  the  Diclinous  series  as  Ranals 
to  the  Hypogynous,  or  Rosals  to  the  Perigynous  Sub-classes.  Its  combining  character 
resides  in  the  disunited  carpels,  abundant  albumen,  and  diclinous  flowers.  In  the 
Alliances  just  mentioned,  the  carpels  are  sometimes  reduced  to  unity,  and  the  same 
circumstance  occurs  in  the  present  instance,  where  most  of  the  Nutmegs  are  absolutely 
simple  in  their  carpellary  structure  ;  but  as  such  instances  are  regarded  as  exceptional 
in  Ranals  and  Rosals,  being  unaccompanied  by  other  points  of  difference,  so  among 
Nutmegs  the  same  conclusion  must  be  adopted,  the  more  especially  since  Hyalostemma, 
which  i  regard  as  a  genuine  genus  of  the  Order,  possesses  more  carpels  than  one,  as  its 
habitual  character. 

The  relation  of  the  Orders  now  collected  in  the  same  Alliance  will  hardly  be  disputed. 
Their  combining  characters  are  apparently  solid,  and  their  passage  from  one  to  the 
other  sufficiently  well  marked.  Plume  Nutmegs  and  Monimiads  ai*e  by  some  Botanists 
regarded  as  the  same  Order ;  Monimiads  pass  into  true  Nutmegs  by  means  of  Tetra- 
tome,  and  the  remarkable  peculiarity  observable  in  the  thin  divergent  cotyledons  of  the 
embryo  is  common  to  both  Orders.  Nutmegs  are  brought  into  contact  with  Menisperm- 
ads  by  their  trimerous  flowers,  and  by  the  ruminated  albumen  of  Anomospermum  ; 
finally,  the  strict  relation  of  Menispermads,  Kadsurads,  and  Lardizabalads  is  unques- tionable. 

In  its  external  relations  this  Alliance  is  very  remarkable.  Its  twining  or  scrambling 
habit  and  unisexual  flowers  so  nearly  approach  those  of  Cucurbits  in  some  instances, 
that  even  so  acute  a  Botanist  as  Dr.  Blume  has  referred  the  genus  Gynostemma,  a  true 
Cucurbit,  to  the  Order  of  Menispermads.  To  the  Ranal  Alliance  it  passes  directly  by 
means  of  the  genus  Hyalostemma,  which  will  be  regarded  as  a  Nutmeg  or  an  Anonad, 
according  to  the  different  points  of  view  in  which  the  question  of  affinities  is  regarded. 
And  even  to  Dictyogens  it  cannot  but  be  regarded  as  a  near  approach,  if  we  compare 
the  trimerous  Menispermads  with  Smilax. 

Natural  Orders  of  Menispermals. 

Albumen  copious,  solid.    Seeds  pendulous;  embryo  small,  \  gg  MoNiMi4CEiE external.    Stamens  perigynous  J 
Albumen  copious,  solid.    Seeds  erect.    Anthers  opening  ̂ 2/1  iqo  Atherospermacf.^. recurved  valves  / 
Albumen  copious,  ruminated.    Sepals  united  into  a  valvate  cup.  101.  Myristicace^. 
Albumen  copious,  solid.    Seeds  parietal ;  embryo  minute .    .    .  102.  LARDiZABALACEiE. 
Albumen  copious,  solid.    Seeds  pendulous;  embryo  minute,  \  -.^.o  c:^„,^.,v„^t, ^ 

xnto'nal.    Stamens  hypogynous  J 
Albumen  spanng,  solid-    Seeds  amphitropal  ;  embryo  large.     .  104.  Meni sperm ace^.. 
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Order  XCIX.    MONIMIACEiE.— Monimiads. 

Monimiese,  Jms.  in  Ann.  Mus.  14.  130.  (1809) ;  Bartl.  Ord.  Nat,  103. ;  Endl.  Gen.  cv. 

Diagnosis. — Menispermal  Exogens,  with  perigynous  stamens,  pendulous  seeds,  and  a 
minute  embi'yo  on  the  outside  of  copious  fleshy  albumen. 

Aromatic  trees  or  shnibs.  Leaves  opposite,  without  stipules  Flowers  axillary, 
^  $  .  Calyx  somewhat  globose,  divided  at  the  border,  soraetmies  into  more  rows  than 
one,  in  which  case  the  segments  of  the 
latter  are  petaloid  and  imbxicated.  $  Sta- 

mens indefinite,  covering  all  the  inside 
of  the  tube  of  the  calyx  ;  filaments  often 
with  a  pair  of  scales  at  the  base  ;  anthers 
2-celled,  bursting  longitudinally.  ̂   Ovaries 
several,  superior,  1 -celled,  distinct,  in- 

closed within  the  tube  of  the  calyx, 
each  with  its  own  style  and  stigma  ;  ovule 
solitary,  anatropal,  pendulous.  Fruit  con- 

sisting of  several  1-seeded  nuts,  inclosed 
within  the  enlarged  calyx.  Seed  pendu- 

lous ;  embryo  [small;  at  the  end  of  an 
abundant  fleshy  albumen,  to  which  it  is 
wholly  external,  its  thin  diverging  coty- 

ledons being  apphed  to  the  surface  of  the 
albumen  ;  testa  very  flieshy  ;  radicle  supe- 

rior in  Ruizia  fragrans  or  Boldoa]. 
The  plants  which  constitute  this  Natural 

Order  have  been  stationed  by  different 
Botanists  in  various  parts  of  their  Natm'al 
arrangements.  Being  shrubs  with  apeta- 
lous  flowers  and  an  aromatic  quality,  they 
have  been  placed  near  Laurels  (Lau- 
racere),  with  which  they  also  correspond 
in  their  ovaries  containing  but  one  ovule. 
Their  flowers  being  apetalous  and  the  sexes 
disunited,  others  have  referred  them  to  the  vicinity  of  Nettleworts  (Urticaccce),  with 
which,  moreover,  some  species  of  Citrosma  coi'respond  in  habit.  The  true  station, 
however,  is  evidently  among  unisexual  Orders,  with  a  very  large  quantity  of  albumen, 
where  they  may  be  very  naturally  associated  with  Nutmegs  and  their  allies.  In  fact, 
Mr.  Gardner's  Tetratome  elliptica  has  so  much  the  appearance  of  a  Nutmeg,  that  it 
has  been  laid  into  herbaria  as  such.  The  extremely  aromatic  quality  of  these  Monimiads 
is  a  strong  confirmation  of  the  propriety  of  this  view.  Their  numerous  carpels  bring 
them  also  into  contact  with  Kadsurads,  another  aromatic  Order.  The  structure  of  the 
calyx  of  Boldoa,  the  gradual  transition  of  its  segments  into  petaloid  leaves,  and  the 
disunited  carpels,  indicate  some  analogy  to  Calycanths,  but  the  minute  embryo  and 
disunited  sexes  forbid  us  to  regard  the  connection  between  these  plants  and  Monimiads 
as  being  of  an  intimate  kind. 

Brown  says  {Flinders,  553.)  that  what  is  here  called,  with  Jussieu,  a  calyx,  is  more 
properly  an  involucre  ;  a  view  that  I  formerly  adopted,  not  having  had  the  opportunity 
of  examining  specimens  for  myself.  Now,  however,  that  good  materials  have  been 
acquii'ed  by  me,  I  no  longer  concur  with  him  in  that  opinion. 

In  most  books  the  embryo  is  said  to  be  in  the  axis  of  fleshy  albumen.  How  far  this 
may  be  true  in  other  genera  I  am  unable  to  ascertain,  but  it  is  certainly  not  so  in 
Boldoa  fragrans  ;  which,  as  was  partly  stated  long  ago  by  Correa  de  Serra,  has  the  very 
curious  structure  above  described.  Is  it  possible  that  the  thick  fleshy  radicle  has  been 
taken  for  an  embryo,  and  that  the  thin  diverging  cotyledons  have  been  overlooked  ? 

Fig.  CCV. — Bold')?  fragrans.    1.  a  section  of  the  ripe  fruit ;  2.  tlie  embrj'O  shown  separately. 
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Most  of  these  Monimiads  arc  found  iu  the  forests  of  South  America  ;  a  few  only 
occur  in  the  Manritiu*s,  Madagascar,  Java,  New  Zealand,  and  New  Holland. All  the  parts  of  the  bark  and  leaves  exhale  an  aromatic  odour,  which  is  compared 
by  travellers  to  that  of  Laurels  or  Myrtles.  Boldoa,  the  Boldu  of  Chili,  produces  an 
ai'oniatic  succulent  fruit,  which  is  eaten  by  the  natives  ;  both  the  wood  and  leaves  are 
very  fragrant  ;  the  former  makes  a  kind  of  charcoal,  which  is  preferred  beyond  all 
other  kinds  by  the  smiths  of  Chili  ;  the  bark  is  used  by  tanners. 

GENERA. 
Anibora,  iKibara,  Endl.  Tetnitomo,  Piipp, 

Taiiihiiiiriasd,  Sonner.       /iromjniartia,  Illume.    Iledycarya,  Forst. 
Mithridaha,  Commcrs.  Citrosma,  Ruiz  ct  Pav.     Holdoa,  Juss. 

Moniniia,  Thouars.  \ 

NuMiJERS.  Gen.  H.  Sp.  40? 

Urticales. 
TosiTioN. — Myristicacete. — Monimiacete, — Atherospcrmacere. 

Pipcraccae. 

Fig.  CCVI. 

Fig.  CCVI.— Hedycaiya  dcntata—ofter  Raoid.  1.  male  flower ;  2.  female  ditto ;  3.  section  of carpel ;  4.  ripe  fruit. 

z  2 

Ruizia,  Pav. I'eumus,  Pors. 
Mollinedia,  Ruiz  et  Pav. 
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Ordkr  C.    ATHEROSPERMACE^.— Plume  Nutmegs. 
Atherospermeae,  R.  Brown  in  Flinders,  553.  (1814) ;  Arnott  in  Edinb.  Encvcl.  130. 

Diagnosis. — Menispermal  Exogens,  ivith  anthers  opening  hy  recurved  valves. 
Trees.    Leaves  opposite,  without  stipules.    Flowers  axillary  in  short  racemes,  with 

large  deciduous  bracts,  $  ?  (or  Calyx  tubular,  divided  at  the  top  mto  several 
segments,  usually  placed  in  two  rows, 
the  inner  of  which  is  partly  petaloid  ;  to 
these  are  supei-added  in  the  ̂   flowers some  abortive  stamens  in  the  form  of 
scales.  Stamens  in  the  $  very  nume- 

rous in  the  bottom  of  the  calyx  ;  in  the 
5  fewer,  and  arising  from  the  orifice  of 
the  calyx ;  anthers  adnate,  2-celled, 
bursting  with  a  valve  which  separates 
from  the  base  to  the  apex  ;  filaments 
with  a  pair  of  scales  at  their  base. 
Ovaries  several,  usually  indefinite,  each 
with  a  single  erect  ovule  ;  styles  simple, 
arising  either  from  the  side  or  the  base; 
stigmas  simple.  Nuts  inclosed  in  the 
tube  of  the  calyx,  with  the  adherent 
styles  converted  into  feathery  awns. 
Seed  solitary,' erect ;  embryo  minute, 
erect,  at  the  base  of  soft  fleshy  albumen, 
with  divaricating  cotyledons ;  radicle inferior. 

Although  the  anthers  of  this  Order 
are  the  same  as  those  of  Laurels  and 
Berberries,  and  notwithstanding  that 
it  agrees  with  the  former  in  its  aro- 

matic odour,  yet  it  seems  to  stand  in  the 
nearest  relationship  to  Monimiads,  with  which  it  is  even  combined 
by  Jussieu,  Bartling,  and  Endlicher.    It  differs,  however,  m  the 
position  of  the  ovule,  and  the  structure  of  the  anthers,  and  is  pro- 

bably a  nucleus  around  which  other  genera  will  be  hereafter  col- lected. 
The  Australian  continent  produces  two  of  the  genera  ;  Laurelia 

belongs  to  Chile. 
All  the  species  seem  to  be  fragrant.  The  wood  of  Doryphora 

Sassafras,  called  Sassafras  in  New  Holland,  is  said  to  smell  Uke 
Fennel.  The  nuts  of  Laurelia  are  described  as  possessmg  the  fra- 

grance of  the  Nutmeg.  Mr.  Backhouse  gives  the  following  account 
of  Atherosperma  moschata.  "  This  forms  a  very  beautiful  tree  in 
many  parts  of  the  colony,  attaining  to  a  height  of  150  feet,  and  is 
from  6  to  7  feet  in  circumference.  Its  mode  of  growth  resembles 
many  Coniferse,  in  being  conical,  and  in  having  all  its  branches  of 
the  same  year's  growth,  radiating  from  one  point  on  the  trunk. 
A  decoction  of  the  bark,  either  when  in  its  green  state  or  after  hav- 

ing been  dried,  is  used  in  many  remote  parts  of  the  colony  as  a  sub- 
stitute for  tea,  and,  when  taken  with  plenty  of  milk,  has  a  pleasant 

Fig.  CCVIII.       taste.    Its  eff'ects  are,  however,  slightly  aperient." 

Fig.  CCVII. 

GENERA. 

I  Thiga,  Molina. Doryphora,  Endl. 
Atherosperma,  Labill, 
Laureha,  Juss. Pavonia,  Ruiz.  | 

Numbers.  Gen.  3.    Sp.  4. 
Lauracece. 

Position. — Monimiacete. — Atherospermace^ 
CalycanthacecB. 

-Myristicacese. 

T-"ig  CCVII.— Atherosperma  moschata. Fig.  CCVIII.— 1.  carpel ;  2.  stamen  of  Doiyphora  Sassafras. 
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Order  CI.    MYRISTICACE^.— Nutmegs. 
Myristiceae,      Brown,  Prodr.  39!).  fl810)  ;  Bartling,  Ord.  Nat.  244  ;  Martius  Conspectus,  No.  78; Endl.  clxxiii;  Meisner,  p  329. 

Diagnosis. — MenLspcrmal  Exogcns,  with  ruminated  albumen.,  and  a  valvate  cup-shaped calyx. 

Tropical  trees,  often  yielding  a  red  juice.  Leaves  alternate,  without  stipules,  not 
dotted,  quite  entire,  stalked,  coriaceous.    Inflorescence  axillary  or  terminal,  in  racemes, 

glomerules,   or  panicles  ; 
the  flowers  very  small, 
often  each  with  one  short 
cucullate    bract.  Calyx 
coriaceous,  mostly  downy 
outside.      Flowers  com- 

pletely uni.sexual.  Calyx 
trifid,    rarely  quadrifid, 
with  valvular  aestivation. 
^  .  Filaments  either  sepa- 

rate or  completely  united 
in  a  cylinder.  Anthers 

3-12  or  more,  2-celled,  turned  outwards, 
and  bursting  longitudinally :  either  connate 
or  distinct.     ̂   Calyx  deciduous.  Carpels 
solitary,  or  many,  with  a  single  erect  ana- 
tropal    ovule  ;  style  very  short ;  stigma 
somewhat  lobed.   Fruit  baccate.  Albumen 
ruminate,  between  fatty  and  fleshy;  embryo 
small,  orthotropal ;  cotyledons  diverging  ; radicle  inferior. 

The  Order  of  Nutmegs  is  usually  placed, 
on  account  of  their  apetalous  flowers,  in  tke 
vicinity  of  Laurels,  from  which  they  are 
distinguished  by  the  structure  of  their  calyx, 
anthers,  and  fruit.  Brown  places  them 
between  Proteads  and  Laurels,  remarking, 
that  they  are  not  closely  akin  to  any  other 
Order.  They  may  also  be  regarded  as  an 
apetalous  form  of  Anonads,  with  which 
their  trimerous  flowers,  arillate  seed,  rumi- 

nated albumen,  minute  embryo,  and  sensi- 
ble properties,  closely  ally  them.  Bocagea, 

which  is  usually  considered  as  a  connecting 
link  between  the  latter  and  Berberids, 
must  also  be  looked  upon  as  one  of  the  cases 
of  transition  from  Anonads  to  Virola  among 
Nutmegs.  Another  and  much  more  inte- 

resting instance  is  aff"orded  by  Wallich's genus  Hyalostemma,  which  would  be  almost 
That  plant,  which  has  unisexual  apetalous 

was Fig.  CCIX. 
an  involucrated  Myristica  if  it  had  an  aril. 
flowers,  and  a  trifid  calyx  surrounded  by  an  involucre  of  six  subulate  bracts, 
regarded  as  a  Uvaria  by  Roxburgh,  and  may  be  indifferently  regarded  as  Anonaceous 
if  its  numerous  carpels  are  considered,  or  Myristicaceous  if  its  unisexual  flowers  and 
simple  trifid  calyx  are  allowed  to  have  weight. 

While,  however,  all  these  relationships  may  be  allowed  their  due  importance,  it  seems 
impossible  to  disjoin  Nutmegs  from  the  Menispermal  Alliance,  because  of  their  strictly 
unisexual  flowers.  The  diverging  cotyledons  of  their  embryo  bring  them  up  toMonimiads, 
while  the  ruminated  albumen  finds  its  parallel  in  the  genus  Anomospermum  in  Meni- 
spermads.— *See  p.  308. 

Fig.  CCIX. — Myristica  fragrans. — Blume.  1.  a  flower  2.  a  column  of  stamens  :  3.  a  section  of  a  <^ 
bhowing  tlie  ovary  and  ovule  ;  4.  a  section  of  a  nutmeg  with  the  embryo  at  the  base  of  the  albumen. 
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Natives  exclusively  of  the  tropics  of  India  and  America,  and  most  common  in  the 
former. 

Their  bark  abounds  in  an  acrid  juice,  which  is  viscid  and  stains  red  ;  the  rind  of  the 
fruit  is  caustic.  The  aril  and  albumen  of  Myristica  moschata,  the  former  known  under 
the  name  of  Mace,  and  the  latter  of  Nutmeg,  are  important  aromatics.  An  aromatic 
fruit  is  also  borne  by  other  species.  The  coarse,  strong-smelling  Nutmegs  of  Santa 
Fe  are  from  the  Myristica  Otoba.  Another  species  is  the  M.  tomentosa,  and  a  third 
the  M.  officinaUs,  which  is  reckoned  in  Brazil  an  energetic  tonic.  In  the  Indian  Archi- 

pelago Myristica  spuria  is  employed  as  a  substitute,  and  also  a  species  in  the  Philippines 
called  Dooghan,  Dungan,  or  Gonogono  ;  in  Madagascar,  M.  acuminata  and  madagasca- 
I'iensis,  and  in  Brazil  M.  Bicuiba  (Bicuiba  or  Vicuiba)  or  officinalis.  The  seeds  also 
abound  in  oil.  Virola  sebifera  yields  a  fatty  oil  upon  simple  immersion  in  hot  water  ; 
the  common  Nutmeg  furnishes  a  similar  secretion,  and  also  a  fluid  oil.  From  the  white 
Mace  of  M.  Otoba  is  prepared  an  ointment  used  against  the  itch  m  Colombia.  The  red 
Mace  of  Pyrrhosa  tingens,  an  Amboyna  plant,  when  rubbed  between  the  fingers  is  muci- 

laginous, and  stains  them  fiery  red  ;  by  the  addition  of  lime  it  yields  a  x'ed  pigment,  with 
which  the  natives  stain  their  teeth. — Blume.  The  aromatic  quality,  although  so  common 
in  this  Order,  sometimes  deserts  their  fruit.  In  Myristica  fatua  the  fragrance  is  very 
slight  and  soon  disappears,  and  in  others  it  is  scarcely  perceptible.  It  must,  however, 
not  be  supposed  that  the  insipid  Nutmegs  are  inert.  Mr.  Hinds  states  that  in  New 
Guinea,  where  the  latter  are  common,  persons  who  ate  as  many  as  two  were  soon  after 
surprised  by  a  violent  evacuation  of  the  bowels,  and  disturbance  of  the  stomach.  A  single 
one  produced  nausea,  sensation  of  fullness,  and  flatus. ^ — Lond.  Journ.  Bot.  1.  G75. 
This  corresponds  with  the  quahties  of  the  common  Nutmeg,  which  can  only  be  used 
safely  in  very  small  quantities  ;  in  excess  it  produces  oppression  of  the  chest,  intense 
thirst,  headache,  and  even  delirium  and  fatal  apoplexy. — Endl.  The  Dungan  of  the 
Philippines,  already  mentioned,  yields  a  crimson  juice  which  is  collected  from  incisions 
in  the  trunk,  and  used  as  a  substitute  for  Dragon's  Blood. — Endl.  See  Blume's  Rum- 
phia,  1.  p.  179. GENERA. 

Myristica,  Linn. Virola,  Aubl. 
Sehophora,  Neck. 

Knema,  Lour. 
Pyrrhosa,  Blum. Horsjkldia,  Willd. 
Ilyalostemma,  Wall, 

• 

Numbers.  Gen.  5.    Sp.  35  1 

AnondcecB. 
Position. — Schizandracea). — Myristicace^e. — Menispermaceu). 

EuphorhiacecB. 
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OuDEK  CII.  LARDIZABALACEiE.—LAHuizAUALADS. 

§  of  MeiiispennaceaQ,  DC.  rrodr.  1.  95.  {1824)  ;  liartl  Onl  Nat.  3i3  (ISSO^  ;  Endl  p  828.  (1830)  — 
Lardizabalese,  Decaisne,  Memoire  (1837)  ;  Endl.  Ench.  clxxiv. 

Diagnosis,  —  Mcnlspermal  Exogcns,  tvith  parietal  seeds  and  a  minute  embryo  in abundant  solid  albumen. 

Twining  smooth  shrubs.  Leaves  alternate,  compound,  without  stipules.  Raceme^ 
solitary  or  clustered.  Flowers  coloured  white,  lilac,  deep  purple,  or  pale  yellow? 
sometimes  fragrant.     J  Sepals  3  or  6,  in  2  rows,  deciduous.    Petals  (!,  in  2  rows, 

opposite  the  sepals,  the  inner  smaller,  or 
gland-like,  or  0.  Stamens  (J,  opposite  the 
petals  ;  filaments  united  into  a  tube,  or  even 
distinct  ;  anthers  turned  outwards,  rarely 
nwards,  2-celled,  opening  by  a  longitudinal 
slit.  Pollen  when  wet  spherical,  3-furrowed. 
Rudiments  of  ovaries  2  or  3  in  the  centre  ; 
$  as  before  but  larger,  with  6  very  imperfect 
stamens.  Carpels  distinct,  3,  rarely  6-9, 
one-celled,  witli  a  short  style  and  a  simple 
stigma.  Ovules  many,  rarely  smgle,  sunk  in 
sockets  on  the  inner  surface  of  the  ovary. 
Fruit  short-stiilked,  berried,  many-seeded, 
rarely  one-seeded  ;  sometimes  folhcular  and 
opening  lengthwise.  Seeds  with  a  cartilagi- 

nous integument ;  albumen  between  fleshy 
and  horny,  large  ;  embryo  minute,  with  its 

4  inferior  radicle  turned 
towards  the  hilum  ; 
very  rarely  almost  as 
large  as  the  seed,  with 
flat  cotyledons. 

This  small  Order  has 
been  admirably  illus- 

trated by  M.  Decaisne, 
It  consists  of  twining 
plants,  with-  much  the 
appearance  of  Menis- 
permads,  from  which 

they  are  readily  known  by  their  leaves  being  compound,  and  their  ovules  sunk  in  niches 
in  the  inside  of  the  ovary,  with  the  single  exception  of  a  Madagascar  plant  called  Burasala, 
which  probably,  as  M,  Decaisne  suggests,  hax'dly  belongs  to  the  Order.  This  Botanist 
regards  them  as  otherwise  allied  on  the  one  hand  to  Kadsurads,  which  have  simple 
leaves  and  a  great  many  cai'pels,  whose  ovules  are  not  parietal,  on  the  other  to 
Berberids,  whose  foliage  and  flowers  issuing  from  scaly  buds  arc  very  similar  ;  and 
finally  to  Anonads  through  Bocagea.  No  doubt  they  entirely  pai'ticipate  in  the 
relationship  of  Meiiispermads,  whatever  that  may  be.  Stauutonia  has  the  placentation 
of  Flacourtia,  according  to  Griffith. 

Two  of  the  genera  inhabit  the  cooler  parts  of  South  America  ;  the  remainder  are 
from  the  temperate  parts  of  China.    Burasaia  is  the  only  tropical  form. 

These  plants  appear  to  be  harmless.  The  fi'uits  of  Holbollia  ai'e  eaten  in  the  hills 
of  India,  according  to  Royle.  Those  of  Stauutonia  hexaphylla  have  a  sweetish  watery 
taste,  and  are  eaten  by  the  country  people  of  Japan,  who  also  employ  their  juice  as  a 
domestic  remedy  for  ophthalmia- — Siebold    In  like  manner  Akebia  qninata  produces 

Fig.  CCX 

Fig.  CCX.— Lardizabahi  inteinsAa,.—Becaism. 
3.  fruit  of  a  Lardizabala  :  4  a  cross  section  of  it :  5.  a  seed : 

2.  carpels 
a  section  of  it,  showing  the  embryo. 



304 LARDIZABALACEiE. [DiCLlxNOUS  EXOGENS. 

fruits  used  by  the  same  people  as  an  emollient  medicine. — lb.  The  branches  of 
Lardizabala  are  extx'emely  tough,  and  are  employed  as  cordage  in  Chile,  by  merely 
passing  them  through  fire  and  then  leaving  them  for  some  hours  in  water. — Decaisne. 
According  to  Thouars,  the  fruit  of  the  doubtful  genus  Burasaia  abounds  in  mucilage. 

GENERA. 

S  1.  Madagascar. 
Burasaia,  Thouars. 

§  2.  Asiatic. Akebia,  DC. 
Holboellia,  Wall. 
Stauntonia,  DC. 
Parvatia,  DC. 

§  3.  American. 
Lardizabala,  Ruiz  et  Pav- Boissiera,  Domb. 2'houinia,  Donib. 
Boquila,  DC. 

Numbers.  Gen.  7.  Sp.  15. 

A  nonacece. 
Position. — Schizandracese. — LAROizABALACEiE.  —  Menispermaceie. BerbendacecB. 
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Okdkk  cm.  SCHIZANDRACE/E.-Kadsurads. 

Schizandmceae. —i^^MWc  Bijdr.  21.  (1«25) ;  Eiull.  clxxv.  ;  Mcisner.  p.  5. 
Diagnosis. — Menupermal  Exogens,  loith  hypogynous  stamens,  pendulous  seeds,  and  a 

minute  embryo,  inclosed  in  copious  solid  albumen. 
Scrambling   shrubs.     Leaves  alternate,  simple,  entire  or    toothed,  without  sti- 

pules, often  with  pellucid  dots.    Wood  (in  Sphasrostema  propinquum )  without  annual 
rings,  composed  of  glandular-sided  woody  tubes,  arranged  in  rays,  and  separated  by  fine 

CI 

medullary  processes,  among  which  lie 
disorderly  numerous  annular  and  reti- 

culated vessels.  Flowers  small,  soH- 
tary  or  axillary,  with  imbricated 
bracts.  Flowers  unisexual,  solitary  or 
clustered.  Sepals  3-  6,  the  outer 
smaller.  Petals  3-  9,  hypogynous. 
^  Stamens  indefinite,  collected  into 
a  close  cluster,  either  monadelphous 
or  free.  Anthers  turned  outwards, 
2-celled,  with  a  thickened  connec- 

tive, sometimes  united  lengthwise, 
i  sometimes  at  the  point.  $  Carpels 
00,  free  or  adherent,  1 -celled  ;  stigma 
sessile ;  ovules  2,  pendulous,  one 
above  the  other.    Fruit  numerous, 
berried,  collected  in  a  head,  usually  curved,  1  or  2-seeded, 
pulpy  mside,  and  thus  divided  by  spurious  dissepiments. 
Seeds  nestling  in  pulp,  somewhat  crescent-shaped,  com- 

pressed, with  a  vertical  hilum  next  the  apex  of  the  fruit. 
Embryo  in  the  base  of  abmidant  soHd  fleshy  albumen, 
very  small ;  radicle  next  the  hilum. 

The  ternary  number,  which  is  found  in  the  parts  of  the 
flowei",  have  led  authors  to  refer  these  plants  to  Anonads, 
from  which,  nevertheless,  they  are  removed  by  their  imbri- 

cated sepals  and  petals,  unisexual  flowers,  and  solid  albu- 
men. Their  habit  too  is  at  variance  with  that  of  the  last 

mentioned  Order.  They  have  been  again  compared  to 
Magnoliads,  from  which  they  differ  in  theii-  unisexual 
flowers,  and  in  the  form  of  their  stamens,  which  in  Mag- 

noliads are  never  monadelphous  ;  moreover,  the  different 
nature  of  the  vegetation  and  their  diff'erent  properties  form a  great  distinction  between  the  two  Orders  ;  for  Magno- 

liads ai*e  erect  trees  or  shrubs  with  gemmaceous  stipules 
and  entire  leaves,  and  bitter  aromatic  properties,  while 
on  the  other  hand  Kadsurads  are  trailing  shrubs,  destitute 

Fig.  CCXI s»!ed.  — 6:c6o/d Kadsura  japonica    1.  a  calyx  ;  2.  a  head  of  stamens;  3.  a  pistil  ;  4  a  section  of 



306 SCHIZANDRACEyE. [Diclinous  Exogehs, 

of  stipules,  constantly  having  toothed  leaves,  but  havmg  no  aromatic  or  bitter  proper- 
ties ;  on  the  contrary,  they  abound  in  vegetable  mucus.  It  is  near  Menispermads  that 

they  seem  most  to  demand  a  place,  notwithstanding  the  very  different  views  that  have 
formerly  been  held  upon  the  subject.  The  unisexual  flowei's,  with  the  parts  on  a  ter- 

nary plan,  scrambling  habit,  disunited  carpels,  and  copious  albumen,  now  appear  of 
more  importance  than  the  hypogyuous  insertion  of  their  stamens  and  the  polypetalous 
flowers. 

The  few  species  hitherto  discovered  belong  to  the  contments  and  islands  of  India,  Japan, 
and  the  hotter  provinces  of  North  America. 

The  species  abound  in  mucus,  and  appear  to  be  quite  insipid.  The  fruit  of  some  are 
eaten.  Siebold  describes  that  of  Kadsura  japonica  as  being  viscid,  tasteless,  and  uneat- 

able ;  he  adds,  that  by  boiling  a  sort  of  mucilage  is  obtained  from  its  bi'anches  and 
applied  to  the  fabrication  of  Broussonetia  paper  ;  it  is  also  employed  by  the  Japanese 
women  to  cleanse  their  hair  of  the  pomatum  they  so  largely  employ. 

GENERA. 
Kadsura,  Juss. 
Sarcocarpum,  Blum. 

Sphaerostema,  Blum. Schizandra,  L.  C.  Rich. 
llortonia,  Wight. 
?  Mayna,  Auhl. 

Numbers.  Gen.  5.    Sp.  12. 

Position.—  Alyristicacea;. — Scu  izanduace.e. —  Lardizabalaceic. Anonacea:. 
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OiiDRR  CIV.    MENISPERMACE^.— Menispermads. 
Mouispermcpe,  Jtm.  Gen.  284.  (ir89) ;  DC.  S>/.^t.  1.  508.— Mcnispcrmaccae,  DC.  Prodr.  1.  05.  (1824)  • Wiykt  ami  Arnott.  Prodr.  1.  11 ;  Endl.  clxxii.  ;  Mcisiter,  p.  5 ;  Wujht  Illustr.  1.  19. 
Di\GNOSis.—Menispennal  Exogens,  with  amphitropal  seeds,  and  a  large  emhryo  in  a moderate  quantity  of  solid  albumen. 

Shrubs  with  a  flexible  tough  tissue,  and  sarmentaceous  habit ;  leaves  alternate, 
entire,  rarely  sinuously  lobed,  often  palmately  nerved  and  very  reticulated.  Flowers 

Fig.  CCXII. 

small,  usually  racemose,  dioB- 
cious,  but  not  always  com- 

pletely unisexual,  rarely  0 
or  polygamous.  $  sepals 
several,  generally  in  ternary, 
alternate  series,  gradually 
smaller  externally,  sometimes 
in  binary  rows,  rarely  unise- 
rial,  either  with  valvate  or 
imbricate  tcstivation.  Petals 

usually  much  smaller  than  the  sepals,  generally  6  in  2  rows, 
and  alternate  with  them,  seldom  in  a  binary  or  single  series, 
and  rarely  combined  in  a  hypogynous  cup.  Stamens  gene- 

rally distmct  and  equal  in  number  to  the  petals,  and  placed 
opposite  to  them,  upon  a  stipitate  androphore,  rarely  more 
numerous,  sometimes  aggregated  in  a  monadelphous  form, 
by  the  union  of  the  filaments  into  a  central  column,  with  the 
anthers  free  or  combined  into  a  solid  body.  Anthers  in  the 
free  stamens  various  in  form  and  mode  of  dehiscence,  introrse 
or  extrorse,  2 -celled,  in  the  monadelphous  stamens  congre- 

gated into  a  globular  head,  or  around  the  margin  of  a 
peltate  horizontal  discoid  connective.  Ovaria  usually  only  3 
rudimentary  points,  often  wanting.  ?  Sepals  and  petals 
generally  as  in  the  $ ,  rarely  each  reduced  to  a  single  scale, 
one  placed  before  the  other  at  the  foot  of  a  single  ovary. 
Stamens  often  distinctly  formed,  with  the  anther  cells 
reduced  to  a  glandular  lobe,  sometimes  only  rudimentary  or 
scale-like,  often  wanting ;  ovaria  generally  3,  sometimes  6, 
the  whole  of  which  do  not  always  become  fecundated,  dis- 

tinct, seated  on  the  summit  of  a  stipitate  gynophore,  1-celled, 
with  a  single  ovule  attached  by  its  edge  on  a  placenta  upon 
its  axile  face,  vnih.  the  foramen  in  its  free  apex,  soon  becoming 
curved  by  the  extraordinary  growth  of  the  placenta,  and 

Fig.  CCXII.— Cissampelos  tropajolifolla. 
bare  ;  3.  a  perpendicular  section  of  a  fruit. 

a  9  flower ;  2.  a  portion  of  a  fruit,  with  the  seed  laid 
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more  or  less  homotropal  or  campylotropal  by  the  greater  increment  of  the  ovary 
on  the  dorsal  face.  Drupes  usually  fleshy,  containing  a  single  nut  obsoletely  2-valved, 
greatly  various  in  form  and  development,  always  1 -celled,  with  the  cell  more  or  less 
curved  about  a  central  process  (condyle),  which  is  a  peculiar  development  of  the 
placenta.  Seed  single,  partaking  of  the  form  of  the  cell,  enveloped  in  a  membranous 
integument,  attached  by  its  ventral  face  to  the  condyle,  albuminous  or  exalbuminous ; 
albumen,  when  present,  abundant  or  small  in  quantity,  either  homogeneous  in  tex- 

ture or  partially  divided  into  lamellar  plates  or  convolutions,  in  which  case  the 
integumental  covering  partly  enters  into  its  numerous  interstitial  spaces.  Embryo 
homotropous  or  campylotropous  ;  cotyledons  either  flat  and  foliaceous,  and  either 
incumbently  parallel  or  laterally  widely  divaricated,  and  placed  in  distinct  cells  of 
the  albumen,  or  with  cotyledons  narrow,  flattened,  accumbent,  and  coiled  in  a  peri- 
spherical  form,  or  very  long,  slender,  terete,  accumbent  or  incumbent,  and  coiled  in 
a  hippocrepical  or  somewhat  annular  form  ;  in  the  exalbuminous  tribe  the  cotyledons 
are  lai'ge,  thick,  fleshy,  and  hippocrepically  or  reniformly  bent,  and  incumbent ;  the 
radicle  in  all  cases  is  superior,  short,  terete,  curved  more  or  less,  and  pointed  to  the 
style  or  original  apex  of  the  fruit,  which,  by  its  inflexion,  is  often  curved  downwards 
to  near  its  base. — Miers. 

Our  knowledge  of  this  curious  family  has  hitherto  been  extremely  imperfect,  and 
I  am  indebted  to  Mr.  Miers  for  the  above  outline  and  for  the  facts  upon  which  the 
following  observations  are  founded  ;  he  has  prepared  an  extensive  monograph  of  the 
whole  order,  with  numerous  drawings  and  analyses,  which  are  not  yet  published,  but 
he  has  given  a  slight  outline  of  these  results  {Ann.  Nat.  Hist.,  2nd.  Ser,  vii.  33).  In 
the  "  Introduction  to  Botany,"  this  family  was  placed  in  the  class  Imperfectse,  on account  of  its  undeveloped  flowers  and  curved  embryo ;  but  in  my  subsequent 
arrangement  in  the  former  edition  of  this  work  (p.  307),  it  was  arranged  among 
diclinous  exogens,  in  a  distinct  alliance,  under  views  in  which  Mr.  Miers  does  not 
concur.  He  thinks  that  Monimiacete,  Atherospermacete  and  Myristicaceae  form  a  good 
alliance  in  the  same  position,  but  that  Menispermaceas,  Schizandracese  and  Lardiza- 
balaceae  constitute  another  valid  group  which  should  occupy  a  different  place  in  the 
system ;  the  former  being  monochlamydeous  and  essentially  unisexual,  might  retain 
its  place  among  diclinous  exogens,  but  the  latter  are  truly  dichlamydeous,  for  although 
the  petals  are  generally  reduced  to  the  size  of  scales,  they  are  ever  regular  in  their  form 
and  number,  and  with  rare  exceptions,  constantly  present ;  the  diclinous  character  of 
their  flowers  is  due  only  to  abortion,  for  they  are  sometimes  hermaphrodite  or  poly- 

gamous, and  in  the  $  flower  rudiments  of  the  ovaria  are  commonly  seen,  and  in  the 
?  the  sterile  stamens  are  of  frequent  occurrence.  Mr.  Miers,  therefore,  argues  that 
according  to  the  rule  laid  down  in  this  work  (p.  240),  such  flowers  should  not  be  held 
to  be  truly  diclinous ;  and  he  would  say  that  on  account  of  their  many  seried  floral 
envelopes  and  numerous  1-ovulate  carpels,  this  alliance  should  find  its  place  in  the 
system  between  Ranales  and  Berberales.  I  have  already  pointed  out  the  affinity  of  the 
Kadsurads  to  the  Magnoliads  (p.  418).  The  Menispermads  at  the  same  time  approach 
the  Anonads  (especially  the  tribes  Bocagese  and  Xylopiese)  in  their  bisexual  flowers, 
the  frequently  valvate  aestivation  of  their  flowers,  their  numerous  unilocular  carpels 
with  ovules  attached  to  the  ventral  suture,  and  in  their  seeds  often  with  albumen 
divided  into  lamellar  plates.  This  is  nearly  the  position  long  ago  assigned  to  the  family 
by  botanists ;  De  Candolle,  however,  suggested  a  resemblance  to  the  Sterculiads.  on 
account  of  their  monadelphous  stamens  and  peltate  leaves,  but  they  differ  in  all  other 
most  essential  respects.  According  to  St.  Hilaire  they  are  related  to  Spurgeworts, 
because  Phyllanthus  sometimes  has  its  anthers  born  on  a  monadelphous  column,  as 
in  Cissampeios,  a  rare  occurrence  in  both  families,  and  there  is  little  else  to  support  so 
distant  a  conclusion.  Mallowworts  have  also  been  suggested,  with  as  little  foundation. 

Mr.  Miers  remarks,  that  there  is  probably  no  family  so  completely  betero- 
morphous  as  the  Menispermads,  or  that  presents  such  extreme  and  aberrant  features, 
at  variance  with  its  normal  structure ;  these  extremes  are  found  in  the  habit  of  the 
plants,  in  the  texture  and  form  of  the  leaves,  in  the  various  modes  of  inflorescence, 
in  the  number,  arrangement,  and  manner  of  aestivation  of  the  floral  envelopes,  in  the 
form  and  position  of  the  stamens,  as  well  as  in  the  structure  of  the  anthers  and  their 
mode  of  dehiscence,  in  the  presence  or  absence  of  a  distinct  gynophore,  in  the 
variable  character  of  the  style  and  stigma,  in  the  extent  of  development  of  the  ovules, 
in  the  foi'm  of  the  nut,  in  the  seed,  sometimes  exalbuminous,  at  others  with  albumen 
highly  developed,  which  is  often  fleshy  and  homogeneous,  copious  or  "  sparse  "  in quantity,  and  in  other  cases  singularly  constructed  of  lamellar  plates;  and  finally  in 
the  variation  of  the  form  and  development  of  the  embryo,  whose  cotyledons  are 
sometimes  large,  fleshy,  and  adpressed,  or  they  are  slender  and  terete,  or  long  and 
ribbon-formed,  foliaceous,  thin  in  texture,  divaricate,  and  placed  in  separate  cells  in 
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the  albumen.  Such  extreme  differences  of  structm-al  arrangement  would,  in  many- 
cases,  induce  a  division  of  the  family  into  distinct  orders ;  but  the  Menispermacea) 
possess  so  many  features  in  common,  and  are  so  very  distinct  from  any  other  class  of 
plants,  that  their  intep;rity  as  one  entire  group  is  both  desirable  and  natural.  They 
are  however  divided  by  Mr.  Micrs  in  the  following  manner: — 1.  HETEROCLiNEiE : 
Embryo  homotropous  ;  cotyledons  foliaceous,  laterally  much  divaricated,  and  placed 
in  distinct  cells  formed  by  the  junction  of  two  plates  of  albumen,  the  dorsal  being 
simple  and  thin,  the  ventral  thick  and  deeply  cavous,  and  generally  divided  into 
numerous  transverse  plates,  separated  often  by  the  intervention  of  the  integuments ; 
radicle  short,  terete,  incurved,  and  superior.  2.  Anomosperme^e  :  Sepals  imbri- 

cated in  aestivation.  Embryo  heterotropal,  or  campylotropal,  terete,  long,  slender ; 
cotyledons  not  thicker  than  the  radicle,  accumbent,  curved  hippocrepically  or  spirally ; 
radicle  short,  superior,  sometimes  directed  nearly  to  the  basal  style ;  albumen 
copious,  cleft  all  round  embryo  into  numerous  irregular  curved  transverse  deep 
fissures.  3.  TiLiACOREiE  :  Inner  row  of  sepals  valvate  in  aastivation  ;  embryo  hippo- 
crepical,  campylotropal ;  cotyledons  long,  narrow,  ribbon-formed,  incumbent ;  radicle 
short,  directed  towards  the  style,  which  is  curved  round  to  near  the  base  of  the  fruit; 
albumen  as  in  the  Anomospermete.  4.  Leptogone/e  :  Sepals  imbricate  in  aestivation  ; 
stamens  distinct  or  united  in  a  central  column ;  e'mbryo  hippocrepically  campylo- tropal ;  cotyledons  long,  slender,  terete,  subincumbent,  curved  in  a  nearly  annular 
form ;  radicle  superior,  centi-ipetal ;  albumen  simple,  small  in  quantity.  5.  Platy- 
GONE^  :  Embryo  hippocrepically  campylotropal ;  cotyledons  elongated,  flat,  ribbon- 
shaped,  incumbent,  curved  in  a  nearly  annular  or  horseshoe-form,  enclosed  in 
albumen,  small  in  quantity.  6.  Pachygoneve  :  Inner  row  of  sepals  often  imbricate, 
sometimes  valvate  in  aestivation ;  embryo  exalbuminous ;  cotyledons  large,  thick, 
fleshy,  incumbent,  curved  hemicyclically  ;  radicle  small,  pointing  toward  the  nearly 
basal  style. 

The  woody  branches  of  the  Menispermacese,  like  most  climbing  exogens,  often 
present  a  peculiar  appearance  ;  on  making  a  transverse  section,  the  medullary  plates, 
in  solid  and  compact  ribs,  are  seen  to  radiate  from  the  central  pith  like  the  spokes  of 
a  wheel,  and  are  connected  with  each  other  on  the  circumference  by  curved  segments 
of  similar  material,  leaving  large  wedge-shaped  spaces  between  them  wholly  filled 
with  coarse  longitudinal  fibres,  without  muriform  cellular  tissue,  and  among  them 
large  hollow  ducts  visible  to  the  naked  eye,  and  which,  when  dried,  become  aggluti- 

nated in  separate  bundles  like  as  many  cords  of  unequal  size,  giving  the  wood  great 
flexibility  and  toughness.  For  a  long  time  these  stems  were  supposed  to  be  zoneless, 
a  conclusion  drawn  from  specimens 'of  a  single  year's  growth  collected  in  herbaria; but  older  stems  sometimes  exhibit  as  many  as  forty  concentric  zones,  as  distinct  as 
those  seen  in  pinewood.  The  leaves  have  a  peculiar  appearance,  often  thick  and 
coriaceous,  sometimes  thin  and  finely  reticulated,  generally  with  palmate  nervures, 
often  more  or  less  peltate ;  and  this  occasionally  to  such  an  extent,  that  some  species 
of  Cissampelos  present  an  orbicular  blade  borne  nearly  on  its  centre  upon  its  petiole, 
like  the  leaf  of  the  common  garden  Tropseolum.  Flowers  are  generally  minute,  and  of 
a  pale  greenish  hue.  Mr.  Miers  thinks  that,  normally,  they  are  not  unisexual,  and  that 
this  happens  only  from  partial  abortion ;  for  generally  the  rudiments  of  the  ovaria  are 
seen  in  the  male  flowers,  and  sterile  stamens  occur  in  the  females,  while  in  Botryopsis 
dealbata  they  are  occasionally  polygamous,  and  in  Tiliacora  regularly  hermaphrodite. 
The  radicle  is  stated  by  many  botanists  to  be  inferior ;  this,  however,  is  a  mistake,  it 
is  always  superior,  and  directed  towards  the  persistent  style,  which  remaining  in  its 
erect  position,  at  little  more  than  its  original  distance  from  the  pedicel,  appears  in 
the  loose  fruit  as  if  it  were  nearly  basal,  owing  to  the  extraordinary  and  excentric 
growth  of  the  ovary  on  its  dorsal  face. 

Several  of  the  plants  of  this  order  are  described  as  being  remarkably  tenacious  of 
life,  so  that  if  a  large  branch  be  broken  at  a  considerable  distance  from  the  ground, 
the  upper  portion  immediately  throws  out  a  slender  filifoi-m  shoot,  which  speedily 
re-establishes  a  connexion  with  the  soil  and  preserves  the  plant :  these  shoots  have 
have  been  seen  eight  feet  long,  and  not  thicker  than  a  common  pack-thread. —  Wight. 
■  Spirospermum,  Agdestis,  lodes,  and  Meniscosta  are  excluded  from  the  family  :  the 
latter  is  identical  with  Sabia ;  lodes  belongs  to  Phytocreneae,  a  group  of  plants  placed 
here  by  many  botanists,  but  which  differ  in  having  more  developed  petals  with  which 
the  stamens  always  alternate,  only  a  single  ovarium,  in  no  degree  gibbous,  and  though 
unilocular,  has  always  two  ovules  suspended  from  the  summit  of  the  cell  :  the  fruit 
is  regular  in  form,  without  any  tendency  towards  the  remarkably  excentric  develop- 

ment, invariably  seen  in  the  Menispermaceae. 
.  This  order  is  common  in  Asia  and  America,  chiefly  within  the  tropics :  the 
species  are  found  in  woods,  climbing  among  trees  to  a  great  height. 
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Active  narcotic  and  bitter  qualities  prevail  among  the  species,  the  former  in  excess, 
rendering  them  poisonous,  the  latter  causing  them  to  be  regarded  as  valuable  tonics  : 
a  few  are  mucilaginous.  These  properties  are  due  to  peculiar  principles  residing  in  the 
plants,  and  called  Calumbine,  Menispermine,  and  Picrotoxine,  the  characters  of  which 
are  yet  little  known.  Calumbme  occurs  in  the  root  of  Jateorhiza  palmata,  theCalumba 
root  of  commerce,  which  is  extensively  used  on  the  coast  of  Aft-ica  as  a  tonic ;  it  is 
narcotic  and  bitter.  It  is  also  found  in  several  species  of  Tinospora,  Botryopsis 
platyphylla  and  cinerea  (called  Butua),  Cissampelos  ovalifolia  (Orelha  de  On9a)  are 
used  in  Brazil,  and  Cissampelos  Pareira  (Pareira  brava),  and  Caap^ba  in  the  West 
Indies,  Cissampelos  Mauritiana  in  Madagascar,  Coscinium  fenestratum  (Weni-vel)  in 
Ceylon,  and  Tinospora  Bakis  in  Senegal,  as  tonics  and  diuretics.  The  Brazilians 
administer  Cissampelos   glaberrima  and  ebracteata  against  serpent  bites.  An 

Fig.  CCXIII. 

intoxicating  spirit  is  obtained  from  the  root  of  Cissampelos  obtecta  (Royle) ;  that  of 
Cissampelos  glabra  is  said  to  be  extremely  acrid.  (Eoxb.)  The  bark,  wood,  and  leaves 
are  also  employed  for  the  same  purposes  ;  the  stalks  and  leaves  of  Tinospora  cordifolia 
are  much  used  as  a  tonic,  in  an  infusion  called  in  Bengal  Pachana,  while  an  extract  of 
the  stem,  called  Palo,  is  regarded  as  a  diuretic.  The  bark  of  Chondodendi'on  con- 
volvulaceum  (Uva  del  monte),  is  employed  as  a  febrifuge  in  Peru.  Endlicher  states 
that  the  bark  of  some  species  is  used  for  dyeing  yellow.  Wight  says  that  extract  of 
Galuncha,  so  much  recommended  in  India  as  a  febrifuge,  may  be  prepared  from  the 
bruised  stems  of  Tinospora  verrucosa  and  cordifolia ;  the  young  shoots  of  the  latter 
are  a  powerful  emetic.    The  wood  and  bark  of  Coscinium  are  regarded  as  furnishing 

Fig.  CCXIII. — Cocculu.s  macrocai-pus — after  Wight,  1.  <?  flower ;  2.  a  petal  and  stamen  ;  3.  a cluster  of  fruit ;  4.  seed  ;  5.  section  of  ditto  showing  embryo. 
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in  infusiou  an  excellent  Rtomuchic.  Picrotoxine,  a  most  venomous  principle,  resides 
in  the  seed  of  Anamirta  paniculata,  well  known  in  commerce  under  the  name  of 
Cocculus  Indicns :  in  the  pericarp  of  the  same  fruit  has  been  extracted  the  no  less 
formidable  alkaloid  principle,  Menispermino  :  from  theso  seeds  a  fatty  oil  is  also 
expressed.  Forskahl  states,  that  from  the  acrid  berries  of  Cocculus  Ccbatha  a  spirit  is 
distilled  in  Arabia  called  Khumr-ool-majnoon. 

GENERA. 
Tribe  1.  IlETEROCLlNEiE. 
Coscinium,  Coleb. 

Percira,  Lindl. 
Anamirta,  Coleb. 
Odoiitocarya,  Miei'S. 
Tinospoi-a,  Micrs. Jatcorliiza,  Miers. 
Burasaia,  Thouarx. 
Cliasnianthora,  llochst. 
Fibraiirca,  Lour. 
Calycocarpiini,  Nxdt. 
Parabtuua,  Miers. 
Tribe2.ANOMOSPERMEiE. 
Anoniospcrmum,  Miers. 
Abuta,  Barrer. 
Tribe  3.  Tiliacore^. 

Tiliacora,  Coleb. 

Brauma,  Wilkl. 
Tribe  4.  LEPTOGONEiE. 

§  Eleutharrhene^. 
Meiiispermuin,  Tourncf. 

Triloplma,  Fisch. 
Pericampyliis,  Miers. 
Ilypscrpa,  Miers. Pseliuni,  Lour. 

§  ClSSAMPELIDEyE. 
Ilcospcrmum,  Mier.'i. Hoinocncmia,  Miers. 
Stejihania,  Lour. 
Clyi^ea,  Bl. 
Cyclea,  W.  &  A'rn. Cissampelos,  Linn. 

Caapeba,  Plum. 

Antizoina,  Mitrn. 
Rhaptomcris,  Miers. 
Tribe  5.  Platygone^e. 
Cocculus,  DC. 

Ccbatha,  Forsk. 
Leeaba,  Forsk. 
Epibutc.rium,  Forst. 
Baumgart  ia.,  M  i  iuncli . 
Andropliylax,  Woudl. 

Nepliroica,  Miers. 
Nejihroia,  Lour. Fcrrandia,  Gaud. 

Ilolopcira,  Miers. 
Diploclisia,  Miers. 
Tribe  6.  Pachygone^. 
Hyperbpena,  Mien's, Limacia,  Lour. 

Pleogyno,  Miers. 
Botryopsis,  Miers. 
Pachygone,  Miers. Sciadotenia,  Miers. 

§  Incert^  Tribus. Chondodeudron,  R.  cfc  P. 
Anelasma,  Miers. Abuta,  Pfipp. 

Trirlioa.  Endl. 
Batschia,  Thunb. 

Trichoa,  Pcrs. 
Tinomiscium,  Miers. 
Pycnarrlicna,  Miers. Antitaxio,  Miers. 
Coccodcrma,  Miers. 
Clambus,  Miers. 
Detandra,  Miers. 

Gen.  44.  Sp.  302. 

Sahiacece.  [  j  j^f^crs. 
Position. — Lardizabalacete — Menispeumace.e. — Schizandracero. 

A  nonacecv. 
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Alliance  XXIV.  OUOUBBITALES.—Tre  Cucurbital  Alliance. 

Diagnosis. — Diclinous  Exogens,  with  monodiclilamydcous  flowers,  inferior  fruit,  parietal 
placentce  and  embryo  without  a  trace  of  albumen. 

The  plants  of  this  AlUance  differ  from  all  others  in  their  diclinous  flowers,  combined 
with  an  inferior  ovary,  whose  placentae  are  more  or  less  manifestly  parietal.  They  ap- 

proach Menispermads  in  their  scrambling  habit,  and  Passionworts  in  their  placentation. 
In  the  gi^eater  part  the  stigmas  are  horseshoe-shaped.  They  differ  from  Papayals  in 
their  inferior  ovary  and  exalbuminous  seeds,  and  from  the  scrambling  genera  of  Euphor- bials  in  the  same  circumstances. 

Fruit  pulpy.  Placentce  strictly  parietal.    Monopetalous  ,    .    .    .    105.  Cucurbitace^. 

Natural  Orders  of  Cucurbitals. 

Fruit  dry.     Placentce  strictly  parietal.    Apetalous  .... 
Fruit  dry.    Placentce  projecting  and  meeting  in  the  axis.  Mono- 
dichlamydeous  

106.  Datiscace^. 
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Order  CV.    CUCURBITACEiE.— Cucurbits. 

Cucurbitacese,  Juss.  Gen.  393.  (1789)  ;  Aug.  St.  Hil.  in  Mem.  Mus.  9.  190-221.  ;  DC.  Prodr.  3  .  297.— 
Schrad.  in  Linncea,  12.  401.  ;  Endl.  Gen.  ccii.  ;  Meisncr,  p.  126.  ;  Wight's  Jllustr.  2.  p.  24  ; 
Arnott  in  Hooker's  Journal,  3.  271.  — Nandhirobeac,  Aug.  de  St.  Hil.  1.  c.  (1823) ;  Turpin  Diet,  des 
Sc.  Atlas.  ;  Endl.  Gen.  cci. 

Diagnosis. — Cucurhltal  Exogens,  with  monopctalom  flowers,  strictly  parietal  placent(s,  and 
pulpy  fruit. 

Roots  annual  or  perennial,  fibrous  or  tuberous.  Stem  brittle,  climbing  by  means  of 
tendrils  formed  by  abortive  siipules  ?  Leaves  usually  palmated,  or  with  palmate  ribs, 
very  succulent,  covered  with 
numerous  asperities,  some- 

times ternate.  Flowers  white, 
red  or  yellow  ;  occasionally 
small  and  herbaceous.  Flow- 

ers ^  $ .  Calyx  5-toothed, sometimes  obsolete.  Corolla 
5-parted,  scarcely  distinguish- 

able from  the  calyx,  very 
cellular,  with  strongly  marked 
reticulated  vems,  sometimes 
fringed.  <J  Stamens  5,  in- 

serted on  the  corolla,  and  al- 
ternate with  its  segments, 

rarely  3  or  2,  either  distinct, 
or  monadelphous,  or  so  com- 

bined that  4  join  in  pairs 
and  the  fifth  remains  free  ; 
anthers  2-celled,  very  long  and 
sinuous.  5  Ovary  adherent, 
1 -celled,  with  3  parietal  pla- 
centee,  which  often  project  into 
the  cavity,  and  unite  there 
into  a  solid  central  column, 
while  the  ovules  remain  at- 

tached to  the  free  edges; 
ovules  occasionally  only  one 
and  pendulous,  usually  hori- 

zontal, anati'opal ;  style  short  ; 
stigmas  very  thick,  velvety, 
lobed  or  fringed.  Fruit 
more  or  less  succulent, 
crowned  by  the  scar  of  the 
calyx.  Seeds  flat,  ovate,  enve- 

loped in  a  skin,  which  is  either 
juicy,  or  dry  and  membra- 

nous ;  testa  coriaceous,  often 
thick  at  the  margin,  sometimes 
winged  ;  embryo  flat,  with  no 
albumen  ;  cotyledons  folia- 
ceous,  veined  ;  radicle  next 
the  hilum. 

Cucui'bits  are  placed  by 
Auguste  de  St.  Hilaire  and  De 
Candolle  between  Myrtles,  to 
which  they  appear  to  have 
little  affinity,  and  Passion- 
worts,  to  which  they  are  so 
closely  allied,that  they  scarcely 
differ,  except  in  their  smuous  rrwi stamens,    adherent  ovary, 
unisexual  flowers,  and  exalbuminous  seeds,  the  habit  of  both  being  much  the  same.  By 

Fig.  CCXV.-  Bryonia  dioica. 
Fig.  CCXVI.  -  Coccinia  indica.    1.  a  flower  •  2.  stamens;  3.  stigmas;  4.  section  of  seed. 

2  A 
WighL 
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the  former  of  these  two  writers  a  very  particular  account  of  the  structure  of  the  Order 
has  been  given  in  the  Memoires  du  Museum.  He  adopts  the  opinion  of  Jussieu,  that  the 
apparent  corolla  of  these  plants  is  really  a  calyx,  considering  the  apparent  calyx  to  be 
merely  certain  external  appendages.  In  discussing  the  affinities  of  the  Order,  which  he 
does  much  at  length,  he  remarks,  that  Carica  (now  the  type  of  the  Order  Papayads)  should be  excluded  ;  that 

the  tendrils  of  Cu- 
curbits are  trans- formed stipules, 

but  scarcely  analo- 
gous to  the  stipules of  Passionflowers  ; 

that  there   is  an 
affinity  between  the 
Order    and  Bell- 
worts,  manifested in  the  perigynous 
insertion  of  the  sta- 

s.    mens,  the  inferior 
m  ovary,   the  single 
M  style  with  several 
W  stigmasjthe  quinary 

11  division  of  theflow- 
I*  er  connected  with 
^    the  ternary  division of  the  fruit,  and, 

finally,  some  ana- 
logy in  the  nature Fig.  CCXVll.  of  the  floral  enve- 

lopes. He,  however,  chiefly  insists  upon  their  affinity  with  Onagrads,  with  which, 
including  Myrobalans,  they  agree  in  theu*  definite  perigynous  stamens,  single  style, 
exalbuminous  seeds,  fleshy  fruit,  and  occasionally  in  the  unisexual  flowers  and 
climbing  stem,  being  connected  in  the  latter  point  of  view  with  Onagrads  through 
Gronovia,  a  climbing  genus  then  referred  to  that  Order.  He  also  pomts  out  tlie 
further  connection  that  exists  between  Cucurbits  and  Onagrads  through  Loasads,  which, 
with  an  undoubted  affinity  to  the  latter,  have  the  habit  of  the  former,  especially  in  the 
genus  Gronovia  which  has  just  been  named.  With  regard  to  the  supposed  affinity  of 
Cucurbits  to  Myrtles,  this  is  founded  upon  the  characters  of  a  small  group,  called 
Nandhirobeae,  consisting  of  plants  having  the  habit  of  Cucurbits,  but  some  resemblance 
in  the  form  of  the  fruit  to  that  of  Lecythids,  which  border  closely  upon  Myrtles. 

The  true  affinity  of  Cucurbits  seems,  however,  to  be  with  diclinous  Orders.  Into 
Lardizabalads  they  run  through  Zanonia  ;  the  relation  to  Spurgeworts  is  indicated  by  the 
climbing  habit  and  the  ternary  plan  of  structure  observable  in  the  ovary  of  both  Orders, 
coupled  with  their  disunited  sexes  ;  and  then  to  Papayads  they  belong  in  everything 
except  their  adherent  ovary  and  exalbuminous  seeds. 

The  plants  called  Nhandirobese  by  Auguste  de  St.  Hilaii'e,  whom  Endlicher  follows, 
do  not  appear  to  differ  essentially  from  other  Cucurbits.  Zanonia  indeed,  with  its 
panicles  of  small  flowers  and  capsules  openmg  at  the  point  with  3  valves,  has  a 
peculiar  habit  approaching  Tetrameles,  and  so  connecting  this  Order  with  Datiscads ; 
but  it  is  associated  with  the  genus  Feuillea,  which  seems  to  be  a  Gourd  and 
nothing  else,  notwithstanding  its  axillary  tendrils.  The  characters  relied  upon  to 
distinguish  Nhandirobese  as  an  Order  are,  1.  a  3-celled  ovai*y  ;  2.  the  position  of  the 
ovules  ;  3.  the  distinct  styles  ;  4.  the  oblong  anthers  and  axillary  not  lateral  tendrils. 
But  there  does  not  appear  to  be  any  diff'erence  between  the  placentation  of  Zanonia and  common  Cucurbitaceous  plants  ;  its  3  cells  are  formed  by  the  adhesion  of 
3  projecting  parietal  placentae  ;  2.  if  the  ovules  of  Feuillea  are  ascending,  those  of 
Zanonia  are  horizontal  ;  3.  the  styles  of  Luffa  are  hardly  united,  and  if  it  were 
otherwise,  such  a  character  would  not  be  entitled  to  much  attention  ;  4.  the  anthers 
of  Zanonia  and  Feuillea  are  not  alike,  and  those  of  the  latter  genus  do  not  seem 
to  be  essentially  diff'erent  from  those  of  Telfairia,  Zehneria,  and  Mukia.  As  to 
the  supposed  axillary  stipules  of  Nhandirobese  I  can  only  say  that  they  are  represented 
to  be  lateral  in  M.  Turpin's  figure  of  Feuillea  hederacea,  drawn  expressly  to  illustrate 
this  supposed  Order,  and  that  they  are  certainly  so  in  Z.  cissoides  and  clavigera. 

According  to  M.  Payer,  the  tendrils  of  Cucurbits  are  the  two  lateral  fibrovascular 
bundles  out  of  the  3  which  each  leaf  forms  in  its  axil^Ann.  Sc.  3  ser.  HI.  164. 

Fig  rcXVII.— Cucumis  Melo.    1.  ̂   flower  and  leaf ;  2.  a  section  of  a  ̂   flower;  3.  the  stamens. 
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The  anther  lobes  of  the  Order  are  occasionally  not  sinuous,  and  in  a  few  cases 
the  ripe  fruit  opens  by  valves  at  the  point. 

The  placentation  of  this  Order  has  needlessly  perplexed  many  Botanists,  who 
have  supposed  that  it  is  essentially  different  from  that  which  prevails  in  other 
plants.  The  notion  of  Do  Candolle  and  others  has  been  that  in  Cucurbits  the  car- 
pellary  leaves  are  not  curved  inwards,  but  outwards,  their  midrib  being  in  the  axis, 
not  circumference,  of  the  fruit.  This  view  has  lately  been  advocated  by  Dr.  Wight  in 
his  I  Illustrations  of  Indian  Botany  and  elsewhere  ;  and  seems  to  have  been  taken  from 
the  peculiar  appearance  of  such  fruits  as  the  Cucumber  when  cut  transversely  ;  in 
which  case  the  placentse  do  certauily 
appear  as  if  they  were  out  of  their  or- 
duiary  position  ;  but  if  the  fruit  of  these 
plants  is  examined  early  enough  it  is 
evident  that  the  illusion  arises  from 
3  pai'ietal  placentae,  with  revolute  seed- 
bearing  edges  projecting  forward  into 
the  cavity,  where  they  adhere.  In  the 
garden  Cucumber,  for  example,  when 
half  an  inch  long,  the  placentte  are  exactly 
as  in  this  cut,  (ccxviii.  fig.  1)  and  have  no 
adhesion.  There  is,  therefore,  no  ground 
for  regarding  the  Cuciu'bitaceous  struc- 
tiu'e  at  variance  with  general  rules. 
There  is,  however,  a  great  peculiarity  in 
the  fruit  of  some  of  them,  such  as  Luffa 
foetida,  which,  when  ripe,  appears  to  con- 

sist of  horizontal  fibres  forming  a  singu- 
lar entangled  mass  ;  these  are  visible  in 

the  young  ovary  in  the  form  of  semi- 
transparent  concentrical  lines  which  take 
a  somewhat  perpendicular  direction  in 
the  placentae  ;  thus  apparently  proving 
that  part  to  be  a  portion  of  the  carpellary 
leaves  and  not  an  independent  part 
of  the  axis,  as  Schleiden's  theory  would 
suggest. 

Natives  of  hot  countries  in  both  he- 
mispheres, chiefly  within  the  tropics  ;  a 

few  are  fomid  to  the  north  in  Europe  and 
North  America,  and  several  are  natives 
of  the  Cape  of  Good  Hope.  India  appears 
to  be  their  favourite  station  ;  a  good 
many  occur  in  Peru  and  Brazil,  but  are 
little  known  ;  one  is  found  in  Norfolk 
Island,  and  they  are  met  with  in  Australia. 
Those  which  are  annuals  readily  submit 
the  summer,  and  hence,  although  mostly  of  tropical  origin,  they  are  common  in  Euro- 

pean gardens. 
I  borrow  the  following  account  of  the  properties  of  these  plants,  with  some  altera- 

tions and  additions,  from  Dr.  Wight's  very  useful  Illustrations  of  Indian  Botany. 
Although  we  best  know  the  Cucurbits  by  their  use  as  eatable  fruits,  the  Melon, 
Cucumber,  Vegetable  Marrow,  and  similar  plants  being  the  common  species,  yet  acri- 

mony and  a  drastic  tendency  pervade  many  species,  the  fruits  of  some  of  which  afford 
cathartics  of  remarkable  power,  acting,  in  even  small  doses,  with  great  energy  on  nearly 
the  whole  line  of  the  alimentary  canal.  Generally  speaking,  however,  this  intensity  of 
power  is  of  rare  occurrence,  though  the  property  is  found  more  or  less  active  in  every 
part  of  the  plant  ;  mildly  in  the  roots  of  some  and  the  leaves  and  young  shoots  of 
others,  but  in  greatest  intensity  in  the  pulp  surrounding  the  seed.  The  seeds  themselves 
do  not  partake  of  the  property,  being,  in  nearly  all,  mild  and  oily.  There  is  reason  to 
believe  that  some  at  least,  if  not  all  the  edible  sorts,  owe  their  freedom  from  poisonous 
properties  to  cultivation,  for  some  in  the  wild  state  are  found  to  possess  them  in  mudi 
activity.  The  Lagenaria  vulgaris,  or  Bottle  Gom-d,  may  be  cited  as  an  example  of  this, 
it  being  recorded  that  some  sailors  were  poisoned  by  drinking  beer  that  had  been 
standing  in  a  flask  made  of  one  of  those  Gourds  ;  and  Dr.  Royle  mentions  a  somewhat 

5^ig> — CexviIT.  —  1.  a  section  of  a  very  young  Cucumber,  long  before  the  expansion  of  the  flower  ;  2, the  same  at  a  period  subsequent  tc  the  setting  of  the  fruit. 

Fig.  ccxvin. 
to  the  climate  of  northern  latitudes  durintr 
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similar  case,  where  symptoms  of  cholera  were  induced  by  eating  the  bitter  pulp. 
The  fruit  of  many  of  the  species  of  Cucumis,  the  genus  to  which  the  Melon  and  Cucum- 

ber belong,  are  powerfully  cathartic  ;  among  these  C.  Hai'dwickii  and  C.  pseudo- 
colocynthis  may  be  enumerated  as  the  chief ;  but  even  the  Cucumbers,  especially  the 
less  highly  cultivated  varieties  of  India,  are  sometimes  known  to  prove  strongly  aperient 
in  susceptible  constitutions.  C.  Colocynthis  (now  Citrullus).,  the  source  of  the  drug 
Colocynth,  affords  one  of  the  most  valuable  medicinal  agents  derived  from  the  Order. 
The  Melon,  C.  Melo,  and  C.  utihssimus,  so  far  as  I  have  been  able  to  learn,  is  free 
from  it.  The  fruit  of  some  species  of  Luffa  is  violently  cathartic,  such  as  L.  amara 
and  L.  Bindaal  of  Roxburgh,  and  the  Brazilian  Luffas  purgans  and  drastica  mentioned 
by  Martius  ;  yet,  those  of  L.  acutaugula  (Cucumis  acutangulus,  Ainslie)  are  a  favourite 
potherb  of  the  natives  of  India,  and  are  esteemed  very  wholesome.  Some  of  the  species 
of  Bryonia,  especially  B.  alba  and  B.  dioica,  partake  of  the  cathartic  properties  of  the 
family  in  great  intensity.  Curiously  enough,  the  juice  of  their  root  is  strongly  cathartic, 
and  is  often  employed  as  such,  while  the  young  shoots  are  so  free  from  the  propertv, 
that  they  are  used  as  potherbs,  and  are  reported  to  resemble  Asparagus  in  flavour. 
The  pui-gative  properties  of  Bryony  root  have  been  long  known,  and  in  the  opinion  of 
some  modern  writers  have  fallen  into  unmerited  neglect,  they  being  fully  equal  in  power, 
even  when  dried  and  powdered,  to  Jalap,  and  when  recent  much  more  so.  Bryonia 
americana  and  africana  are  said  to  have  similar  properties.  Yet  the  root  of  B.  abyssi- 
nica,  when  cooked,  is  said  to  be  eaten  without  danger.  The  root  of  Bryonia  epigaea 
was  once  supposed  to  be  the  famous  Calumba  ;  (see  Mentspermacete).  Nearly  allied  to 
these  plants  appear  to  be  various  species  of  little  known  genera,  Trianosperma,  Wil- 
brandia,  and  Cayaponia,  BraziUan  drastics  of  great  energy.  Trianosperma  ficifolia, 
indeed  (Bryonia  ficifolia.  Lam.)  is  a  species  of  great  reputation  for  its  activity  as  a 
purgative  and  purifier  of  the  blood.  But  of  all  those  yet  mentioned,  none  approach 
the  spu'ting  Cucvimber,  Ecbalium  agreste  (Momordica  Elaterium,  L.,  a'lKvs  dypios), in  the  concentrated  virulence  of  this  quality.  It  is  a  native  of  the  hotter  parts  of 
Europe,  and  remarkable  for  the  force  with  which  its  poisonous  pulp  is  suddenly  expelled 
from  the  interior  of  the  fruit,  when  it  is  quite  ripe  and  the  stalk  is  loosened.  An  inge- 

nious explanation  of  this  curious  phenomenon  has  been  given  by  Dutrochet  in  his 
Nouvelles  RechercTies  sur  V Endosmose.  A  few  grains  of  Elaterium,  a  drug  prepared  from 
the  pulp  of  this  plant,  have  been  known  occasionally  to  bring  on  symptoms  of  poisoning ; 
a  case  is  recorded  by  Dr.  Christison,  where  a  person,  after  carrying  a  specimen  in  his 
hat,  was  attacked  with  headache,  succeeded  by  colic  pains  and  frequent  bilious  vomit- 

ing and  pm'ging.  Such  being  the  predominant  quality  of  the  family,  it  is  well  to  be 
cautious  in  the  use  of  even  the  best  known  species. 

Many,  however,  are  in  use  as  potherbs,  among  which  may  be  mentioned  with  just 
encomiums  the  red  Gourd,  Cucurbita  maxima,  the  flesh  of  which,  when  boiled,  some- 

what resembles  in  taste  a  tender  Carrot ;  the  Water  Melon,  Cucurbita  citrullus,  so  highly 
esteemed  for  the  cool  refreshing  juice  of  its  large  fruit ;  the  white  Gourd  (Benincasa 
cerifera,  or  Cucurbita  pepo),  which  Ainslie  informs  us  is  presented  at  every  native 
marriage  feast,  being  supposed  to  insure  prosperity  to  the  wedded  pair  ;  the  Vegetable 
Marrow  (Cucurbita  ovifera),  justly  esteemed  one  of  our  finest  culinary  vegetables,  and  a 
few  others.  All  the  numerous  cultivated  varieties  of  the  Melon  and  Cucumber  are 
known  to  be  wholesome.  Some,  if  not  all  the  Indian  species  of  Momordica,  seem 
equally  safe.  M.  Balsamina,  a  species  with  a  singular  warted  fruit,  and  M.  Charantia, 
when  steeped  in  oil,  have  some  reputation  as  vulneraries.  In  a  green  state  they  form 
an  agreeable  pickle.  It  should  be  observed,  however,  that  the  fruit  of  a  plant  called 
Neurosperma  cuspidata  by  Rafinesque,  which  is  generally  supposed  to  be  Momordica 
Balsamina,  is,  according  to  that  author,  a  dangerous  poison,  or  in  small  doses  a  hydra- 
gogue.  Momordica  operculata,  a  plant  common  in  the  southern  provinces  of  Brazil, 
quite  answers  to  the  character  given  of  this  Neui'osperma,  so  far  as  its  drastic  qualities  go. 

A  waxy  substance  is  secreted  by  the  surface  of  the  fruit  of  Benincasa  cerifera. 
The  fruit  of  several  species  of  Trichosanthes,  especially  that  of  T.  anguina,  are  in 
daily  use  in  India,  even  among  Europeans,  dressed  in  curries  ;  but  those  of  T.  palmata 
are  not  employed,  and  are  considered  poisonous  by  the  natives.  Those  of  Coccinia 
indica  (Momordica  monadelpha,  Roxh.),  so  common  in  every  Indian  hedge,  are  eaten  by 
the  natives  in  their  curries,  and  when  fully  ripe  (quite  red  and  pulpy)  seem  to  afford 
a  favourite  repast  to  many  bii-ds. 

The  seeds  of  all  the  species  are  oily,  and  capable  of  foirning  very  readily  an  emulsion  ; 
those  of  Telfairia  pedata  (Joliffia  africana,  D.C.),  an  African  plant,  are  as  large  as 
Chestnuts,  and  said  to  be  as  excellent  as  Almonds,  having  a  very  agreeable  flavour  ; 
when  pressed  they  yield  an  abundance  of  oil,  equal  to  tliat  of  the  finest  Olives.  The 
pulp  is  excessively  bitter,  and  produced  a  violent  headache  when  only  applied  to  the 
tongue.    De  Candolle  remarks,  that  the  seeds  of  this  family  never  participate  in  the 
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proj^erty  of  the  pulp  that  surrounds  them.  But  this  is  a  mistake,  for  the  oily  seeds  of 
FeuilUeii  cordifolia,  a  West  Indian  shrub,  are  intensely  bitter,  and  act  violently  both  as 
emetics  and  j)ui-gatives.  The  seeds  of  Feuillaia  trilobata  yield  a  fatty  oil,  used  instead 
of  ointment,  in  pains  of  the  joints.  The  Americans  employ  the  oil  of  both  species  for 
lamps.  The  Bandolier  fruit  (so  called,  no  doubt,  from  the  form  of  its  seed-vessels),  or 
Zanonia  indica,  has  the  taste  and  smell  of  Cucumber.  The  bruised  leaves  are  infused 
in  baths,  and,  mixed  with  butter,  serve  for  the  preparation  of  an  antispastic  liniment. 
The  seed  of  some  Cucurbitaceous  plants,  called  Gu-aumont  seeds,  are  said  to  destroy 
tape-worm. — Endl. The  seeds  of  Anisosperma  Passiflora  (Fava  de  S.  Ignacio,  Castanha  do  Jobota) 
contain  a  bitter  oil,  mixed  with  a  bland  sebaceous  matter  and  resin,  and  are  regarded 
in  Brazil  as  valuable  stomachics  ;  in  lax'ge  doses  they  purge.  Those  of  Hypanthei-a 
Guapeva,  another  Brazilian  climber,  have  similar  qualities. 

GENERA. 
I.  — NHANnrROBETE.    All- I 

thers  not  sinuous.  Pla- 
centae adhering  in  the 

axis  of  tlie  fruit.  Seeds 
numerous. 

Telfairia,  Hook. 
Joliffia,  Bojer. 
Avu)elosicyos,T\\oviAx?,. Feuillsea.A. 
Nhandiroha,  Plum. 

Zanonia,  L. 
Alsomitra,  Bl. 
Actinostemraa,  Grifl'. Anisosperma,  S.  Mans. 
Hypanthera,  /S.  Mans. 
II.  — CucuRBiTEiE.  An- 

thers sinuous.  Pla- centae adherent  in  the 
axis  of  the  fruit.  Seeds 
numerous. 

Coniandra,  Schrad. 
Cyrtonema,  Schi-ad. Melothria,  Linn. 
Sicydium,  Schlecht. 

Bryonopsis,  Am. LiEchmandra,  Am. 
Zehneria,  Endl. 
Pilogyne,  Schrad. 
Anguria,  Linn 
Psiguria,  Neck. 
Rhynchocarpa,  Schrad. 
Bryonia,  Linn. ?  Solena,  Lour. 

?  Cucumeroides,  Gartn. 
Karivia,  Am. 
Mukia,  Am. 
Diclidostigma,  Kze. 
Schizostigma,  Am. 
Trianosperma, Ton- 1'<  Gi-, A  ltcrnasemina,Ma,\\&o. 
Wilbrandia,  Manso. 
Cayaponia,  Manso. CitruUus,  Neck. 

Colocynthis,  Tournef. 
Rigocarpus,  Neck. 

Ecbalium,  L.  C.  Rich. 
Momordica,  Linn. 

Elateritim,  Tournef. 
Amordica,  Neck. 
Poppya,  Neck. 

Muricia,  Lour. 
Nettrospei-ma,  Kaf. Luifa,  Totirnef. 
Tiiria,  Forslc. Trcvouxia,  Scop. 

Benincasa,  Savi. 
Lagenaria,  Ser. 
Cucumis,  Linn. 

Mclo,  Tournef. 
Cucurhita,  Linn. 

Pepo,  Tournef. 
Melopepo,  Tournef. 

Coccinia,  Wight  et  Am. 
Trichosanthes,  Linn. 
Anguina,  Mich Ceratosanthes,  Juss. 

Involucraria,  Ser. 
Gymnopetalum,  Am. 
Apodanthera,  Arn. Elaterium,  Jacq. 
Echinocystis,  Torr,  et  A. 

Gr. Cephalandra,  Schrad. 
Cyclanthera,  Schrad. 
Discanthera,  Torr.  et  A. 

Gr. 

Little  known. 
Schizocarpum,  Schrad. 
Uytidostylis,//ooft  ct  Am. 

III. — SicE^.  I'lacenta; 
not  projecting  into  the cavity.  Seed  solitary 
from  the  top  of  the  cell . 

Sicyos,  Linn. 
Sicyoides,  Tournef. Bada7-oa,  ISerter. Sechium,  P.  Br. Chayota,  Jacq. 

Gynostemma,  Blum. 

Genera  quite  doubtful. 
?  Erythropalum,  Blum. 
Zucca,  Cdinnicrs. Thladiantha,  Bung. 
Pentaclathra,  Bcrtol. 
Perianthopodus,  Silv.  M 
Dromophylla,  Silv.  M. 
Druparia,  Silv.  M. 

Numbers.  Gen.  56.  Sp.  270.    But  this  number  is  too  low,  in  consequence  of  the 
South  American  species  having  been  little  investigated. 

Passifloracce. 
Position. — Datiscacese. — Cucurbitace.e. — BegoniaceoD. 

Loasacece. 

(See  Stocks  in  Taylor's  Annals,  XVI II.  110.  Treviranus  de  Compositione  Fructus  in Cact.     Cucurb.  1851.    Gasparrini  in  Ann.  sc.  nat.  3  ser.  IX.  207.) 
Gasparrini  regards  the  tendrils  as  modified  leaves,  in  which  he  agrees  with 

Seringe.  Tassi  supposes  them  to  be  transformed  peduncles.  Occasionally  these 
plants  become  perfectly  hermaphrodite,  as  occurred  in  a  Cucumber  examined-  by 
me  June  1,  1848,  in  which  also  the  ovary  was  half  superior  ! 
Among  the  eatable  species  should  be  included  the  Chocho,  or  Chacha,  Sechium 

edule,  the  green  fruit  of  which  is  esteemed  as  an  esculent  in  hot  countries. 

ADDITIONAL  GENERA. 

Pestalozzia,  Zollinger,  ucar  Telfturia. 

inkyHa,^''''''  }  ̂^^^^ Cucurbitella,  Wlprs.  =  Schizostigma. 
Adcuopus,  Benth.  near  LufTa. 

Pileocalyx,  Gasp,  ucar  Cucurbita. 
??Harlandia,  Hance. 
Sphenautha,  Schr. Diclidostigma,  Kze. 
?  Mackaya,  Am. 
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Order  CVI.    DATISCACE^.— Datiscads. 

iJatisceae,  R.  Brown  in  Benham,  25. (1826)  ;  Bartl. Meisner,  p. Ord.  Nat. 
346. 

419.  (1830)  ;  Endl.  Gen.  clxxxiv. 

Diagnosis. — Ciccuriital  Exogem  with flowers,  strictly  parietal  placentce,  and 

dry  fruit. 
Herbaceous  branched  plants;  or  tx'ees  of  considerable  size.  Leaves  alternate, 

cut,  simple,  or  compound,  without  stipules.  Flowers  in  axillary  racemes  or  ter- 
minal panicles,  <J  $ .  Calyx  of  the  ̂   divided  into  3-4  pieces  ;  of  the  ̂   adherent 

3-  4-toothed.  ^  Stamens  3-7  ;  anthers  2-celled,  mem- 
branous, linear,  bursting  longitudinally.  5^  Ovary  1- 

celled,  with  3-4  polyspermous  parietal  placentae  ;  ovules 
auatropal ;  stigmas  equal  in  number  to  the  placentae, 
and  opposite  the  lobes  of  the  calyx.  Fruit  capsular, 
opening  at  the  vertex,  1 -celled,  with  polyspermous 
parietal  placentae.  Seeds  enveloped  in  a  membranous 
finely  reticulated  integument,  with  a  cupulate  membra- 

naceous strophiole  ;  embryo  straight,  without  albumen, 
its  radicle  very  long,  turned  towards  the  hilum.  Cotyle- 

dons very  short. 
The  many-seeded  capsule  of  this  genvis,  wdth  parietal 

placentae,  and  open  at  the  apex,  naturally  suggested  its 
relationship  to  Reseda,  with  which,  however,  it  really 
has  no  other  point  in  common.  The  foliage  and  manner 
of  growth  of  Datisca  cannabina  has  in  like  manner  led 
to  the  equally  wrong  conclusion  that  it  might  have  some 
connection  with  Hempworts.  An  anonjTnous  writer 
in  the  Linncea  (xiv.  262)  has  suggested  its  station  to 
be  between  Cucurbits  and  Loasads.  This  seems 
to  have  been  a  close  approach  to  the  truth.  It  is, 
however,  with  Begonia  that  it  corresponds  most  nearly, 
and  it  wdll  have  to  follow  the  fate  of  that  Order,  whether 
allowed  to  retain  the  station  now  assigned  to  it  or 
removed  to  some  other  place.  The  xmisexual  flowers, 
numerous  minute  seeds,  orthotropal  embryo  without 
albumen,  and  adherent  calyx  of  these  two  Orders,  afford 
very  strong  marks  of  relationship  ;  to  which  may  be 

added  the  triple  placentation  of  two  out  of 
three  of  the  known  Datisceous  genera.  It  is 
true,  indeed,  that  Datisca  and  Ti'icerastes  are said  to  have  albumen  ;  but  I  can  find  none 
in  Datisca  nepalensis  when  fully  ripe,  and 
therefore  it  may  be  doubted  whether  it  exists 
at  that  time  in  Tricerastes,  or  Datisca  canna- 

bina. To  this  it  may  be  added  that  the  naked 
mode  of  flowering  in  loose  terminal  panicles, 
and  the  obhque  leaves  of  Tetrameles,  are 
equally  characteristic  of  Begonia. 

lo39)  that  female  plants  of  Datisca  caunabma  are  capable 
of  bearing  seed,  although  entirely  cut  off  from  the  males.  He  regards  this  property  to 
depend  upon  a  mere  act  of  vegetable  increment,  which,  upon  the  supposition  that 
an  embryo  is  a  bud,  is  not  inconceivable.  Teti'ameles,  the  Weenong  of  Java,  and 
Jungle  liendy  of  Bombay,  is  remarkable  as  being  a  large  tree  in  this  very  small  Order, 
consisting  otherwise  of  annual  stemmed  herbaceous  plants. 

The  very  few  species  of  which  the  Order  consists  are  scattered  over  North 
America,  Siberia,  Northern  India,  the  Indian  Archipelago,  and  the  south-eastern comer  of  Europe. 

Fig.  CCXIX. 
Fresenius  asserts  (Linncei. 

Fig.  CCXIX.— Tricerastes  glomerata. 
section  of  it  ;  4.  a  seed ;  5.  its  embryo. -Presl.    1.  (?  of  Datisca  caunabiua  ;  2.  its  fruit;  3.  aero 
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Datisca  is  bitter  and  purgative  ;  it  is  occasionally  used  in  Italy  in  fevei's,  as  well 
as  gastric  and  scrofulous  complaints.  Chemists  have  found  in  its  roots  a  kind  of 
starch  analogous  to  Inuline.    They  call  it  Datiscine. 

GENERA. 
Datisca,  L. 
Tetraineles,  7f.  Br. 

Anictoclea,  Nimmo. 
Tricerastes,  Prcsl, 

Numbers.  Gen.  3.  Sp.  4.  excluding  Datisca  hirta,  which  Mr.  Bennett  has  ascertained 
to  be  Rhus  Typhinum. 

PosrrioN. — Cuciu'bitacese. — Datiscace.i:. — Begoniacc.r. LoamcecB  ? 
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Order  CVII.    BEGONIACE^.— Begoniads. 

Begoniacese,  R.  Brown  in  Congo,  464.  (1818) ;  Endl.  Gen.  cciii. ;  Meisner,  p.  336. 
Diagnosis. — Cucurbital  Exogens  with  dry  fruit  and  placentce  projecting  and  meeting  in 

the  accis. 
Herbaceous  plants  or  succulent  under-shrubs,  with  an  acid  juice.  Leaves  alternate, 

toothed,  rarely  entire,  oblique  at  the  base.    Stipules  large,  scarious.    Flowers  pink,  in 
cymes.    Flowers  ̂   $  .    Calyx  ad- 

herent.    Sepals  coloured  ;  in  the 
(J  4,  2  within  the  others  and  smaller; 
in  the  ̂   5,  imbricated,  two  smaller 
than  the  rest,  or  8,  of  which  4  are 
petaloid.     ̂   Stamens  indefinite, 
distinct,  or  combined  into  a  solid 
column  ;    anthers  collected  in  a 
head,  2-celled,  continuous  with  the 
filaments,  clavate,  the  connective 
very  thick,  the  cells  minute,  bursting 
longitudinally.     $  Ovary  adherent, 
winged,    3-celled,  with    3  large 
placentae   meeting    in  the   axis ; 
ovules  anatropal ;   stigmas  3,  2- 
lobed,  sessile,  somewhat  spiral.  Fruit 
membranous,  capsular,  winged,  3- 
celled,  -with  an  indefinite  number  of 

minute  seeds  ;  bursting  by  shts  at  the  base  on  each  side  of  the 
wings.    Seeds  with  a  transparent  thin  testa  marked  by  reticulations, 
which  are  oblong  at  the  sides  and  contracted  at  either  extremity  ; 
embryo  very  cellular,  without  albumen,  with  a  blmit  roimd  I'adicle 
next  the  hilum. 

It  is  not  a  Uttle  curious  that  the  opmions  of  Botanists  concerning 
the  affinity  of  these  weU-known  plants  should  remain  so  undecided  up  to  the  present  day. 
I  formerly  supposed  the  Order  related  to  Hydrangea  from  some  resemblances  in  its  seeds, 
&c. ;  others  have  approximated  it  to  Buckwheats  on  account  of  the  stipules,  3-cornered 
fruit,  and  coloured  calyx.  Link  places  it  near  Umbellifers  ;  Von  Martins  next  Scsevo- 
lacese  ;  Meisner  with  Spurgeworts  ;  and  the  tendency  to  the  production  of  4  in  the 
sepals  and  petals,  as  evinced  by  Eupetalum,  has  led  to  the  opinion  that  it  may  be  related 
to  the  epigynous  Myrtal  Alliance,  its  seeds  being  indefinite  and  destitute  of  albumen. 
And  that  some  near  relation  does  exist  between  such  plants  and  Begonia,  is  rendered 
more  probable  by  Bertolonia  maculata,  which  has  the  winged  fruit  and  much  the  habit 
of  that  genus.  Nevertheless,  these  are  but  distant  points  of  approach  ;  and  the  real 
affinities  seem  to  be  with  Cucurbits,  with  which  Begoniads  accord  in  the  unisexual 
flowers,  peculiar  stigmas,  and  even  ternary  number  of  the  carpels.  The  discovery 
by  Mr.  Hartweg  of  Begoniads  scrambling  up  trees  and  shrubs  to  the  height  of  25  feet, 
renders  the  resemblance  almost  complete.  To  Datisca  the  relationship  seems  to  be  well made  out. 

The  main  objection  to  the  association  of  Begoniads  and  Cucurbits  in  the  same  Alliance 
arises  from  the  great  apparent  difference  in  their  placentation  ;  that  of  Begoniads  being 
axile,  and  of  Cucurbits  parietal.  But  a  careful  examination  of  the  ovary  of  Diplocli- 
nium  Evansianum,  acuminatum, incarnatum,  &c.,  shows  that  distmction  to  be  one  of  words 
rather  than  of  essential  structure.  The  ovary  of  such  Begoniads  consists  of  3  carpels, 
whose  dorsal  suture  is  winged,  and  whose  margins  turn  inwards  for  a  considerable 
distance,  each  margin  forming  a  plate  or  placenta,  over  which  the  ovules  are  arranged. 
This,  with  the  exception  of  the  wing  proceeding  from  the  dorsal  sutiu'e,  is  the  structure 
of  Cucumis,  as  figured  at  p.  313,  fig.  1,  with  this  diff'erence,  however,  tliat  the  uiflexed edges  of  the  carpellary  leaves  adhere  in  Diploclinium  at  a  very  much  more  early  period  than 
hi  Cucumis.  In  Diploclinium  acuminatum,  when  the  flower-buds  hardly  project  beyond 
theh'  fringed  bracts,  these  inflexed  edges  are  easily  separable  from  each  other  and  from 

Fig.  CCXX.— Diploclinium  Evansianum.  1.  a  <?  flower ;  2.  an  anther  ;  3.  a  ?  flower ;  4.  a  stigma ;  5.  a cross  section  of  the  ovary  ;  t>.  a  seed  ;  7.  an  embryo 
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the  soft  torus  which  rises  up  between  them  and  holds  them  together.  I  cannot  how- 
ever add  that  I  have  ever  succeeded  in  finding  the  placentic  absolutely  separate,  as  is 

the  case  in  a  young  Cucumber.  If  the  true  Begonias,  which  like  B.  Meyenii,  cocciuca,  &c., 
have  a  solid,  not  2-lobed  placenta,  are  boiled  for  an  instant  in  caustic  potash,  it  becomes 
evident  that  the  real  structure  is  the  same,  and  that  there  also  the  placentation  is  ex- 

actly the  same  as  in  Cucumis,  except  that  the  inflexed  edges  adhere  into  a  solid  wedge, 
and  that  the  matter  of  the  torus  which  rises  between  them  and  holds  them  together  is 
more  copious.  The  ovary  of  Begonia  Meyenii  may  even  be  taken  as  an  excellent  illus- 

tration of  the  true  nature  of  that  of  a  Cucurbit. 
Common  in  the  West  Indies,  South  America,  and  the  East  Indies.  Brown  remarks, 

that  no  species  has  been  found  on  the  continent  of  Africa,  though  several  have  occmred 
in  Madagascar  and  the  Isles  of  France  and  Bourbon,  and  one  in  the  island  of  Johanna. 

The  roots  are  astringent  and  slightly  bitter.  Those  of  two  species  are  employed  in  Peru 
with  success  in  cases  of  a  flux  of  blood,  or  in  other  visceral  diseases  in  which  astringents 
are  employed.  They  are  also  said  to  be  useful  in  cases  of  scurvy,  and  in  certain  fevers. 
B.  malabarica,  and  tuberosa,  and  several  more,  are  used  as  pot-herbs.  The  root  of  B. 
grandiflora  and  tomentosa  is  bitter  and  very  astringent.  Some  are  said  to  be  drastic 
purgatives  in  Mexico  {Endl.)  ;  and  if  so,  this  is  an  additional  point  of  resemblance 
between  them  and  Cucurbits. 

GENERA, 
Begonia,  L.  Eupetalum,  Lindl.  Diploclinium,  Lindl.^' 

Numbers.  Gen.  2.  Sp.  159.  {Walpers). 
Melastomacece  1 

Position. — Cucurbitacese. — Begoniace/e. — Datiscacese. 

*  This  genus  lucludes  those  Begonias  which  have  a  double  placenta. 

ADDITIONAL  GENUS. 
Mezieria,  Gaudich. 

The  genus  Mezieria,  having  parietal  placentse,  confirms  the  relationship  of 
Begoniads  and  Cucurbits,  The  order  should  also  be  compared  with  Acharia  among 
Papayads.  It  is  very  much  to  be  regretted  that  its  examination  shovild  not  be 
undertaken  by  some  skilful  and  judicious  botanist.  It  is  difficult  to  believe  that 
such  plants  as  Begonia  aptera  and  columnaris  ought  to  be  associated  in  the  same 
genus  with  B,  hydrocotylifolia  and  the  dioecious  species. 
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Alliance  XXV.    PAPAYALES— Tre  Papayal  Alliance. 

Diagnosis. — Diclinous  Exogens  with  dichlamydeous  flowers,  superior  consolidated  carpels, 
parietal  placentce,  and  embryo  surrounded  hy  ahu/ndant  albumen. 

If  the  plants  referred  to  this  AlUance  had  no  albumen  and  an  inferior  ovary,  they 
would  be  Cucurbitals  ;  if  their  flowers  were  bisexual  and  coronetted  they  would  do  for 
Passionworts  ;  if  their  fruit  were  simple  and  their  ovules  orthotropal,  or  at  least  with 
the  foramen  uppermost,  they  would  fall  into  the  Order  of  Nettleworts.  They  seem  evi- 

dently to  join  the  Violal  Alliance,  the  whole  of  which,  if  the  flowers  were  diclinous, 
might  have  been  brought  into  the  closest  contact  with  Papayals,  as  will  be  sufficiently 
evident  if  Pangiads  are  compared  with  Bixads. 

Natural  Orders  of  Papayals. 

Corolla  monopetalous ;  $  without  scales   108.  Papayace^. 
Corolla  polypetalous ;  Q  with  scales  in  the  throat  .    .     .    .    109.  Pangiace^. 
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OiiDER  CVIII.   PAPAYACE/E— Pai'ayads. 

Papayc-e,  Agardh  Classes.  (1824).— Cariceae,  Turpin  in  All.  du  Diet,  des  Sc.  Nat.  (?)-l'apayacea;,  Von Martius  Conspectus,  No.  im.  {lS3b) ;  Endl.cc;  Meismr,  p.  123 :  Wight.  Illustr.2.  33.— Modec- ceffi,  Endl.  p.  927. 

Diagnosis.— Pa^ayaZ  Exogens,  lolth  monopetalous  flowers,  having  no  scales  in  the  throat 
of  the  feinales . 

Trees  or  shrubs,  sometimes  yielding  an  acrid  milky  juice.  Leaves  alternate,  lobed, 
ou  long  taper  petioles.  Flowers  in  axillary  i^acemes  or  solitary,  unisexual.  Calyx  infe- 

rior, minute,  5-toothed.  Corolla  monopetalous,  with  5  lobes. 
(J  Stamens  definite,  epipetalous  ;  anthers  erect,  splitting  longi- 

tudinally, occasionally  partly  imperfect.  $  Ovary  free,  1 -celled, 
with  3  to  5  parietal  polyspermous  placentae  ;  stigma  3-  5-lobed, 
lacerated.  Fruit  succulent,  or  dehiscent,  l-celled,  with  pari- 

etal placentse.  Seeds  enveloped  in  a  loose  mucous  coat,  with 
a  brittle  pitted  testa;  embryo  in  the  axis  of  fleshy  albumen, 
with  flat  cotyledons  and  a  taper  radicle  turned  towards  the  hilum. 

It  was  the  opinion  of  Jussieu  that  the  genus  upon  which  this 
Order  was  originally  founded  held  a  sort  of  middle  station  between 
Nettleworts  and  Cucui'bits.  Auguste  de  St.  Hilau-e  has,  how- 

ever, remarked  upon  this  subject,  that  the  only  relation  it  has 
with  Urtical  plants  consists  in  the  separation  of  sexes,  milky  juice, 
habit,  which  is  Uke  that  of  some  species  of  Ficus,  foUage,  which  is 
not  very  different  from  that  of  Cecropia,  and  the  position  of  its 
stigmas  ;  and  to  these  he  attached  httle  importance.  But  the 
Papaw  tree,  instead  of  standing  in  the  system  almost  alone,  as  it 
has  hitherto  done,  appears  to  be  in  reality  the  associate  of  all  the 
unisexual  genera  hitherto  referred  to  the  Passionworts  ;  for 
if  its  structure  be  scrutinised  carefully  it  will  be  found  to  differ 
from  that  Order  in  nothing  except  having  a  fruit  with  5  instead  of 
3  parietal  placentse,  in  its  separate  sexes,  and  the  absence  of  the 
coronet,  which  in  some  form  or  other  is  so  characteristic  of  the 
Violal  Alhance.  On  the  other  hand,  it  may  be  regarded  as 
a  Cucurbitaceous  plant  with  a  free  ovary,  5  placentae,  and  albu- 

minous seeds  ;  and  in  that  point  of  view  it  equally  claims  Idndred 
with  the  unisexual  Passionworts.  The  opinion  of  Jussieu  then 

seems  to  have  been  right,  as  it  has  so  often  proved 
to  be  m  difficult  cases. 

The  species  of  Carica  are  natives  of  South  Ame- 
rica, and  imknown,  except  as  objects  of  cultivation, 

beyond  that  continent  ;  the  other  genera  belong  to 
the  temperate  parts  and  tropics  of  the  Old  World. 

The  fruit  of  the  Papaw  (Carica  Papaya)  is  eaten, 
when  cooked,  and  is  esteemed  by  some  persons  ;  but 
it  appears  to  have  little  to  recommend  it.  Its  great 
peculiarities  are,  that  the  juice  of  the  unripe  fruit  is 

a  most  power rul  and  efficient  vennifuge  (the  powder  of  the  seed  answers  the  same  pur- 
pose), and  that  a  constituent  of  this  juice  is  fibrine,  a  principle  formerly  supposed 

peculiar  to  the  animal  kingdom  and  to  Fungals.  The  tree  has,  moreover,  the  singular 
property  of  rendering  the  toughest  animal  substances  tender,  by  causing  a  separation  of 
the  muscular  fibre  ;  its  very  vapour  even  does  tliis  ;  newly-killed  meat  suspended  among 
the  leaves,  and  even  old  hogs  and  old  poultry,  when  fed  on  the  leaves  and  fruit,  become 
tender  in  a  few  hours.  See  an  excellent  account  of  the  Papaw  by  Hooker  in  the  Bot. 
Mag.  2898.  Dr.  Wight  observes  that  the  seeds,  when  chewed,  yield,  in  a  very  marked 
degree,  the  pungency  and  flavour  of  Tropseolum  majus.  The  excessive  acridity  which 
renders  the  Papaw  an  active  vermifuge,  is  indicated  by  the  disgusting  and  overpowering 
odom*  of  its  roots,  which  smell  like  decaying  Radishes.    The  leaves  are  used  by  negroes 

Fig.  CCXXI.— Carica  Papaya.    1.^^  flower;  2.  y  flower;  3.  section  of  ovary  ;  4.  section  of  seed. 

Fig.  CCXXI. 
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to  wash  liuen,  instead  of  soap.  The  Carica  digitata,  (Chamburu),  a  Brazilian  plant,  is 
regarded  by  the  natives  of  Mayna  as  a  deadly  poison,  and  with  as  much  awe  as  the 
Upas  tree  by  the  Javanese.  Poppig  says  that  the  juice  which  spirted  over  his  skin  when 
he  cut  the  tree,  caused  itching  on  the  face,  and  drew  a  few  blisters  on  his  hands  ;  the 
male  flowers  of  this  plant  have  the  disgusting  smell  of  human  excrement.  It  is  worthy 
of  remark  that  the  fruits  of  the  plant,  although  handsome,  scentless,  and  insipid,  are 
untouched  by  birds  or  other  animals  except  an  ant  belonging  to  the  genus  Atta.  The 
root  of  Modecca  palmata,  a  native  of  tropical  Asia,  rubbed  down  with  oil,  is  regarded  as 
a  corroborant  ;  mixed  with  Cocoa-nut  milk  it  is  used  for  pain  in  the  chest.  The  leaves 
of  M.  integrifolia,  boiled  with  buttei",  are  used  for  piles  ;  its  juice  is  thought  to  assist labour. — Endl. 

Vauquelin,  who  analysed  the  juice  of  the  Papaw,  says  that  no  doubt  can  be  entertained 
of  its  beuig  a  highly  animalised  substance  ;  although  it  is  not  exactly  like  any  animal 
matter  known  to  him.  It  most  resembles  animal  albumen,  dissolving,  like  it,  in  water. 
Its  solution  is  coagulated  by  heat,  by  acids,  alkalies,  the  metallic  salts,  and  infusion  of 
nut-galls  ;  and  by  distillation  it  yields  the  same  products  as  animal  substances. 

GENERA. 
'■  Fruit  succulent,  inde-\Vasconcella,  St  Hit.       I    HHcroblepharis,  Wight 

hiscent.  jXetrapathea,  iiaow/.        |         et  Arn. Blepharanthus,  Smith. Carica,  Linn. 
Papaya,  Tournef. 

**  Fruit  capsular. 
Modecca,  Linn. Paschantlms,  Burch, 

Kolbia,  Palis. Ceratiosicyos,  Nces. 
Acharia,  Thunb. 
Botryosicyos,  HorJ.si- 

Numbers,  Gen.  8.  Sp.  25. 

CiicwhitaceiB. 
Position.  Papayace^. — Pangiaccce. 

Passijioraceie. 

Fig.  CCXXII. 

Fig.  CCXXII.— Fruit  of  Carica  Papaya. 
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Order  CIX.    PANGlACEiE — Pangiads. 

rmigiaceac,  Blmne  in  Ann.  Sc.  N, .  2.  88.  (1834)  ;  Bennett  in  Ilorsfield,  pi.  Javan.p. 

p.  922. 

Endl.  Gen. 

which  have  scales  in  the  throat, Diagnosis. — Papayal  ExogcnSj  with  polypetalous  flowers, 
of  the  females. 

Trees.  Leaves  alternate,  stalked,  entire,  or  somewhat  lobed.  Flowers  axillary,  soli- 
tary or  fascicled,  or  ia  few-flowered  ra- 

cemes, $  $  .  Sepals  5,  rarely  2,  3,  or 
4.  Petals  5,  rarely  6.  Scales  as  many, 
opposite  the  petals.  ̂   Stamens  5  or 
00  ;  not  a  rudiment  of  $ .  ̂   Sterile 
stamens  equal  in  number  to  the  petals, 
rarely  more.  Ovary  free,  1 -celled  ; 
ovules  00,  attached  to  2-  G  parietal  pla- 

centae. Capsules  succulent,  indehiscent, 
1 -celled.  Seeds  00,  large;  albumen 
abundant,  oily  ;  embryo  nearly  as  largo 
as  the  albumen  ;  radicle  protruded  ; 
cotyledons  generally  leafy  and  veined. — Bennett. 

What  the  distinction  is  between  these 
plants  and  Papayads,  except  that  the 
last  are  monopetalous,  and  have  no  fau- 
cial  scales  in  the  ̂   flowers,  it  is  hard  to 
say.  Mr.  Bennett  throws  no  light  upon 
the  matter,  and  I  am  unable  to  supply any. 

The  species  are  found  in  the  hotter 
parts  of  India.  All  are  poisonous  plants. 
The  seeds  of  Gynocardia  odorata  are 
employed  extensively  by  the  natives  of 
India  in  the  cure  of  cutaneous  disorders. 
When  freed  from  the  integuments  they 
are  beaten  up  with  clarified  butter,  into 
a  soft  mass,  and  in  this  state  applied 
thrice  a  day  to  the  parts  affected. 
Chaulmoogra  and  Petarkura  are  the 
native  names.  Hydnocarpus  venenatus, 
a  Cingalese  plant  related  to  this  Order, 
bears  a  poisonous  fruit,  which  when 
eaten  occasions  giddiness  and  dangerous 
intoxication.    It  is  used  in  Ceylon  for 

Fig  CCXXlll. 

poisoning  fish,  which  afterwards  become  so  unwholesome  as  to  be  unfit  for  food.  Ac- 
cording to  Rumphius,  the  plant  Pangi  has  a  hard,  solid  wood,  and  its  kernels  are  boiled^ 

then  cut  to  pieces  and  macerated  in  cold  water  to  remove  the  noxious  narcotic  qualities  ; 

Fig.  CCXXTIT. — Pangium  edule. — Horsfie'd.  1,  a  S  flower;  2.  an  ovary  with  its  sterile  stamens  ; 
.3.  a  cross  section  of  an  ovary  ;  4.  a  perpendicular  section  of  a  seed. 
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after  which  they  are  dried  to  be  used  as  a  condiment.  The  bark  thrown  into  water 
poisons  fish  ;  the  juice  of  the  leaves  is  used  for  destroying  vennin,  and  in  cutaneous  dis- 

eases, and  cows  die  from  feeding  on  them.  The  oil  of  the  seeds  is  however  employed 
for  frying.  Dr.  Horsfield  adds  that  these  seeds  are  rarely  used,  and  curry  con  taming 
them  operates  as  a  cathartic  on  persons  unaccustomed  to  them. 

GENERA. 
Pangium,  Reinw.  I     Chaulmoogra,  Roxb.       I  Tlydnocarpus,  Gcertn. 
Gynocardia,  R.  Br.  \     Vhilmoria,  Hamilt.         |     M unnicksia,  Dennst. 
Bergsmia,  Bl. 

Numbers.  Gen.  3.  Sp.  4. 

Position.  PANGiACEiE. — Papayacew. BixacecB. 
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Sub-Class  II.    HYPOGYNOUS  EXOGENS. 

The  hypogynous  insertion  of  the  stamens  has  been  regarded  by  the  French  school  of 
Botanists  as  one  of  very  great  systematical  importance ;  and  it  does  seem  to  collect 
together  a  large  mass  of  plants  the  genera  of  which  have  a  great  resemblance  to  each 
other.  If  we  assume  that  the  entu'e  separation  of  the  calyx  and  corolla  from  tlie  sta- 

mens is  an  indication  of  those  organs  being  in  hypogynous  plants  of  less  importance 
than  usual,  then  the  character  acquires  a  physiological  value  not  previously  assigned  to 
it.  And  such  appears  to  be  the  case ;  for  it  is  only  among  hypogynous  Exogens  that 
we  find  a  total  absence  of  floral  envelopes,  as  in  the  Piperal  and  Chenopodal  Alliances; 
it  is  among  them  that  the  presence  of  petals  seems  to  be  of  least  moment,  as  the  cha- 

racter of  a  Natural  Order  ;  for  in  12  Alliances  out  of  14,  petals  ai'e  either  constantly  or 
frequently  absent,  and  in  one  only  are  they  often  combined  into  a  tube ;  in  all  other 
cases  such  a  circumstance  is  exceptional. 

It  is,  however,  found  that  in  some  cases  plants  with  a  pei-igynous  insertion  of  the 
stamens  will  nevertheless  combine  with  hypogynous  AlUances  ;  as  happens  in  the  case 
of  Samyds  among  Violals,  and  here  and  there  in  the  Erical,  Silenal,  and  Chenopodal 
Alhances ;  but  these  again  seem  to  be  mere  exceptional  instances  not  affecting  the 
general  value  of  the  hypogynous  character,  even  where  it  is  certain  that  the  Orders  in 
which  such  exceptions  occur  are  rightly  placed.  Experience  shows  too  that  all  natvu-al 
groups  of  plants  come  in  contact  here  and  there  ;  and  in  such  instances  exceptions  to 
habitual  structure  make  their  appearance.  It  will  be  found,  moreover,  that  the  perigy- 
nous  Orders  or  genera  here  and  there  introduced  among  the  hypogynous  series  refuse 
to  associate  with  any  part  of  the  perigynous  Sub-class.  Thus  Samyds,  a  perigynous 
form  of  Violals,  have  no  locus  standi  in  any  perigynous  Alliance,  while  their  affinity  to 
the  hypogynous  Violals  is  of  an  obvious  nature. 

The  sequence  observed  in  the  arrangement  of  the  Alliances  is  chiefly  objectionable  on 
account  of  the  presence  of  Berberals  in  contact  with  Ericals  ;  but  if  we  regard  Cyrillads 
and  Pittosporads  as  Berberals,  then  the  Erical  Humiriads  join  them  perfectly  ;  but  these 
approximations  have  not  yet  received  the  sanction  of  Botanists, and  depend  for  their  justi- 

fication upon  giving  a  higher  value  than  customary  to  the  presence  of  a  small  embryo 
in  copious  albumen. 

There  can  be  no  doubt  about  the  closeness  of  the  relationsliip  borne  by  the  diclinous 
Papayals  to  the  hypogynous  Violals,  and  therefore  it  is  with  the  latter  that  the  hypo- 

gynous series  is  made  to  begin.  The  transition  from  Violals  to  Cistals,  thence  to  Mal- 
vals,  to  Sapindals,  and  to  Guttiferals  is  so  much  in  conformity  to  the  views  generally 
entertained  by  Botanists,  that  no  objection  to  it  is  anticipated.  The  next  step  to  Nym- 
phals  is  more  open  to  criticism  ;  but  if  Tutsans  are  taken  as  an  extreme  form  of  Gutti- 

ferals, there  is  no  difficulty  in  admitting  the  justice  of  bringing  Nymphals  into  contact 
with  them.  The  next  relationship,  that  of  Rauals,  is  obvious ;  their  Poppyworts  possess  a 
genus,  Hypecoum,  which  stands  on  the  limits  of  Fumeworts  among  Berberals ;  thence 
either  Cyrillads  or  Olacads  will  join  the  chain  to  Humiriads  among  Ericals.  In  the 
latter  Alliance  Heathworts  themselves  come  distinctly  in  contact  with  such  monopetal- 
ous  Rueworts  as  Correa.  Geranials  join  Rutals  by  means  of  Oxalids,  and  Silenals 
through  Flaxworts ;  and,  finally,  the  Chenopodal  and  Pipei*al  Alliances  are  apparently 
degraded  forms  of  the  Silenal  Alliance.  Piperals  ought,  however,  to  be  regarded  as  a 
lateral  offset  from  Chenopodals  rather  than  as  an  Order  in  the  direct  line  of  succession 
to  the  perigynous  Sub-class. 
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Alliance  XXVI.    VIOLALES.— Tre  Violal  Alliance. 

Diagnosis. — Hypogynous  Exogens,  with  monodichlamydeous  flowers,  parietal  or  sutural 
placentcB,  and  straight  embryo  with  little  or  no  alhimnen. 

If  we  except  Moringads,  Tamarisks  and  Houseleeks,  which  are  doubtful  members  of  this 
Alliance,  the  present  group  seems  quite  natural ;  and  those  Orders  themselves  appear  to 
find  no  better  station,  as  will  be  shown  when  speaking  of  their  respective  affinities.  The 
parietal  placentation  is  without  example  among  Hypogynous  Alliances,  except  in  Cistals, 
whose  curved  or  spiral  embryo  seems  to  distinguish  them  perfectly. 

Natural  Orders  of  Violals. 

Flowers  scattered,  apetalous  or  polypetalous.  Petals  and  stamens  1  j  jq  Yi  acourtiace^ 
both  hypogynous.    Leaves  dotless,  or  with  round  clots  only.    .  J       *  ' 

Flowers  in  catJcins,  apetalous,  scaly,  polygamous.     Stamens  \  i  j  j  Lacistem  c  e 
unilateral  J       '  ^ 

Floivers  scattered,  apetalous,  tubular,  hermaphrodite.  Leaves' marked  with  both  round  and  linear  transparent  dots.    (Sta-  ̂ 112.  Samydace^. 
Tnens  perigynous)  

Flowers  polypetalous  or  apetalous,  coronetted.    Petals  perigy- 
nous, imbricated.    Stamens  on  the  stalk  of  the  ovary.    Styles  ̂ 113.  Passiflorace^. 

simple,  terminal.    Seeds  arillate.    Leaves  stipulate  . 
Flowers  polypetalous,  coronetted.  Petals  perigynous,  imbricated. 

Stamens  on  the  stalk  of  the  ovary.     Styles  simple,  dorsal.  ̂   114.MALESHERBiACEiE. 
Seeds  without  aril.    Leaves  without  stipides    .    .  . 

Flowers  polypetalous.    Calyx  many-leaved.    Petals  perigynous. ' 
Anthers   1-celled.     Fruit  stipitate,   consolidated,  siliquose.  y]  15.  MoRimACEJE. 
Seeds  without  albumen  (Stamens  perigynous)  .    .  . 

Flowers  polypetalous.    Calyx  m.any-leaved.   Petals  hypogynous. 
Stamens  all  perfect ;  anthers  crested,  and  turned  imcards.  ̂ 116.  Violace^. 
Fruit  consolidated.    Seeds  albuminous  

'ta-  I 

} 

Frankeni ACEAZ. Flowers  polypetalous.    Calyx  tubular,  furrowed.    Petals  hypo-  \-^y gynous,  unguiculate  j 
Flowers  polypetalous.    Calyx  many -leaved.  Petals  hypogynous. 1 

Styles  distinct.    Fruit  consolidated.    Seeds  00,  basal,  co??iose,    1 1 8.  Tamaricace^. 
without  albumen  J 

Flowers  polypetalous.    Calyx  many-leaved.   Petals  hypogynous.  ] 
Stamens  partly  sterile  and  petaloid ;  anthers  opposite  's.  y 
petals,  naked,  turned  outwards.    Fruit  consolidated.    Seeds  f      '  ■^uvagesiace^. albuminous  J 

Flowers  pohjpetalous  or  monopetalous.     Calyx  many-leaved,  ̂ -^cjq  Crassula  ejf 
Petals  hypogynous.    Fruit  follicular,  apocarpous  a 

Flowers  polypetalous.     Petals  perigynous,  contorted.     Styles']  ,01  m 
forked:  Leaves  exstipulate  .   .  1 1 21.  Turnerace^. 
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Order  CX.    FLACOURTIACE^.— Bixads. 

Flacourtianefc,  Richard  in  Mdm.  Mus.  1.  306.  (1815);  DC.  Prodr.  1.  255;  Wight  Illustr.  1.  36; 
Bennett  in  Ilorsjield's  pi.  Jav.  p.  187. — Flacourtiacese,  Ed.  pr.  1. — Bixinese,  Kunth.  Diss.  Malv. 
p.  17.  (1822);  DC.  Prodr.  1.  259;  Wight  Illustr.  1.  38.— Bixaceae,  Ed.  pr.  liv.  (1836);  Endl. Gen.  cxcv. 

Diagnosis. —  Vhlal  Exogens,  with  scattered  apetalous  or  pohjpetalous  flowers,  hypogynous 
petals  and  stamens^  and  dotless  or  round-dotted  leaves. 

Shrubs  or  small  trees.  liCaves  alternate,  simple,  on  short  stalks,  without  stipules, 
usually  entire,  and  leathery,  very  often  marked  with  transpax'ent  dots.  Pediuicles 
axillai'y,  many-flowered.  Sepals  from  4-7, 
cohering  slightly  at  the  base.  Petals  equal 
to  the  latter  in  number  and  alternate  with 
them,  or  wanting.  Stamens  hypogynous, 
of  the  same  number  as  the  petals,  or  twice 
as  many,  or  some  multiple  of  them.  Ova- 

ry roundish,  sessile,  or  slightly  stalked, 
free,  1  or  more  celled,  with  2  or  more 
pai'ietal  placentise,  which  are  either  simple 
or  branched  ;  style  either  none  or  fili- 

form ;  stigmas  several,  more  or  less  dis- 
tinct ;  ovules  attached  to  the  surface  or 

sides  of  the  placentae,  and  never  to  the 
axis  in  those  genera  whose  ovary  has 
several  cells.  Fruit  1  -celled,  either  fleshy 
and  indehiscent,  or  capsular,  with  4  or  5 
valves,  the  centre  filled  with  a  thin  pulp. 
Seeds  00,  usually  enveloped  in  a  pellicle 
formed  by  the  withered  pulp  ;  albumen 
fleshy,  somewhat  oily  ;  embryo  straight, 
in  the  axis,  with  the  radicle  turned  to  the 
hilum,  and  therefore  usually  superior  ; 
cotyledons  flat,  foliaceous. 
The  two  supposed  Natural 

Orders  now  brought  together,  as 
suggested  by  several  writers,  and 
especially  by  Mr.  Bennett  and 
Professor  Endlicher,  have  never 
possessed  any  valid  claim  to 
be  distinguished.  The  differences 
between  them  were  derived  from 
the  mode  of  placentation,  which 
in  Bixa  and  its  allies  is  parietal 
in  lines,  while  in  Flacourtia  it 
spreads  like  a  net  all  over  the 
inner  surface  of  the  fruit.  But 
intermediate  structures  annul  this 
characteristic.  It  was  also  sup- 

posed that  the  presence  among 
the  allies  of  Flacourtia  of  certain 
ban'en  stamens  or  scales,  would 
assist  in  dividing  the  latter  from  Bixa, — in  fact,  establishing  a  direct  affinity  between 
the  first  and  Passionworts  ;  but  those  scales  belonged  to  genera  now  referred  to 
Pangiads.  Taken  as  a  Natm-al  Order,  Bixads  form  a  gi-oup  readily  known  from  Samyds 
by  theu'  hypogynous  stamens  and  dotless  leaves,  or  at  least  by  all  their  dots  being  round 
if  they  are  present  ;  from  Passionworts  by  the  petals  if  present  being  hypogynous,  and 
the  total  absence  of  all  sign  of  a  coronet.  Because  of  their  indefinite  stamens,  and  the 
valvate  calyx  of  some  genera,  they  have  been  compared  to  Lindenblooms  :  but  there 

rig.  CCXXIV.— Bixa  Orellana.— 1.  a  pistil  and  two  stamens;  2.  a  cross  section  of  the 
ovarv  ;  3.  a  ripe  fruit  •  4.  a  cross  section  of  a  seed. 

•2  B 

2  3 
Fig.  CCXXIV. 
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seems  to  be  only  a  remote  aualogy  with  that  Order.  The  frequent  tendency  to  a  poly- 
gamous structure  shows  their  affinity  to  Lacistemads. 

Almost  all  these  plants  are  natives  of  the  hottest  parts  of  the  East  or  West  Indies, 
and  Africa.  Two  or  three  species  are  found  at  the  Cape  of  Good  Hope,  and  one  or 
perhaps  two  in  New  Zealand. 

The  pulp  of  Oucoba  is  sweet,  and  eaten  in  Nubia.  The  fruits  of  some  of  the  Flacour- 
tias  are  eatable  and  wholesome.  Those  of  F.  Ramontehi,  a  Madagascar  species,  are 
much  like  black  plums  ;  of  F.  sapida  and  sepiaria  have  a  pleasant  refreshing  subacid 
taste  ;  and  the  berries  of  a  species  of  Roumea,  found  in  the  jungles  of  Ceylon,  are  much 
prized  at  Colombo.  The  young  shoots  and  leaves  of  Flacourtia  cataphracta,  which 
have  the  taste,  but  not  the  bitterness,  of  Rhubarb,  are  considered  astringent  and  sto- 

machic, and  are  prescribed,  in  the  Circars,  in  cases  of  diarrhoea  and  general  debility  ; 
m  Bahar,  a  cold  infusion  is  used  in  hoarseness.  The  infusion  of  F.  sepiaria  is  consi- 

dered useful  m  bites  of  snakes  ;  the  bark  rubbed  with  oil,  and  made  into  a  liniment,  is 
employed  against  gout  on  the  Malabar  coast. —  Wight.  Aphloia  theiformis,  a  shrub 
inhabiting  the  Isle  of  France,  has  an  emetic  bark.  Lsetia  apetala  secretes  in  tropical 
America  a  balsamic  resin,  becoming  white  in  contact  with  air,  like  Sandarach. 

The  seeds  of  Bixa  Orellana  are  angular,  and  covered  with  an  orange-red  waxen  pulp  or 
pellicle.  The  latter  substance  is  the  Arnotto  of  the  shops  ;  it  is  separated  from  the 
seeds  by  washing.  It  is  chiefly  used  in  the  preparation  of  chocolate  ;  but  was  reckoned 
an  antidote  to  the  poison  of  the  manioc  or  Janipha  Manihot.  Farmers  employ  it  to 
stain  their  cheeses,  and  dyers  for  a  reddish  colour.  Martius  says  that  the  seeds  are 
cordial,  astrmgent,  and  febrifugal. 

GENERA. 
I.  — Bixese.  Style  simple. 

Fruit  splitting, 
Bixa,  Linn. 
Echinocarpus,  Blum. 
Trichospermum,  Blum. 
Lindackeria,  Blum. 
Xylotheca,  Hochst. Denhamia,  Meisn. 

Leucocarpon,  A.Rich. 

II.  — Prockese.  Style  sim- 
ple. Fruit  not  split- ting. 

Carpotroche,  Endl. 
Mayna,  Radd. 

Oncoba,  Forsk. 
Lundia,  Thonn. 

Phoberos,  Lour. 

RMnanthera,  Blum. 
Limonia,  Gartii. 
Scolopia,  Schreb. 
Eriudaphus,  Nees. 
Dasyanthera,  Presl. 

Ludia,  Lam. Laetia,  Loffl. 
Thamnia,  P.  Br. 
Hellwingia,  Adans. 

Prockia,  P.  Br. 
Thiodia,  Betm. 

Lightfootia,  Swartz. 
Aphloia,  Benn. Neumannia,  A.  Rich. 
Xylotheca,  Hochst. 
A  sera,  Schott. Trilix,  L. 
Zuelania,  ̂   R. 
Banara,  Auhl. 

Bosca,  Fl.  Flum. 
?  Xylddenus,  Desv. 

Azara,  Ruiz  et  Pav. Kuhlla,  H.  B.  K. 
Lilenia,  Bert. 
Almeja,  Endl. Pineda,  Ruiz  et  Pav. 
C'hristannia,  Presl. 

III. — Flacourteae.  Styles 
or  stigmas  several. Fruit  succulent. 

Flacourtia,  Commers. 
Stigmarota,  Lour. RhamnopsiSyReichenb. 

Cra'paloprumnon,F,m\h Roumea,  Poit. 
Koelera,WiM. Bessera,  Spreng. 
Limacia,  Dietr. 

Hisingera,  Hellcn. 
Xylosma,  G.  Forst. 

Myroxylon,.J .  R .  Forst , Lunania,  Hook. 

IV.  —  Erythrospermeoe. 
Styles  several.  Fruit splitting. 

Kiggellaria,  Linn. Erythrospermum,  Lam. 
?  Tachibota,  Auhl. 

Salmasia,  Schreb. 

Numbers.  Gen.  31.  Sp.  85. 

PangiacecB. 
P0.SIT10N. — Samyda<ie8e. — Flacourtiace^.. — Lacistcmaceie. 

TiliacecB  1  ? 

ADDITIONAL  GENERA. 

Aberia,  Hochst. 
Monospora,  Hochst.  near  Erythrospermum. 
Dovyalis,  R  Meyer. 
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Order  CXI.    LACISTEMACEiE.— Lacistemads. 

i^iicistemeae,  Martius,  N.  G.  et  Sp.  PL  1.  154.  (1824) ;  Endl.  Gen.  c.  ;  Meisn.  p.  347. 
Diagnosis. —  Violal  Exogens,  with  amentaceous  scaly  apetalous  polygamous  flowers,  and unilateral  stamens. 

Small  trees  or  shrubs.  Leaves  simple,  alternate,  with  stipules.  Flowers  disposed  in 
clustered  axillary  catkins,  0  ,or  ̂   ?  by  abortion.  Calyx  in  several  narrow  divisions, 
free,  covered  over  by  a  dilated  bract.  Corolla  wanting.  Disk  somewhat  fleshy,  sur- 

rounding the  stamens,  or  in  front  of  them,  sometimes  hardly 
visible.  Stamen  1,  hypogynous,  standing  on  one  side  of  the 
ovary,  with  a  thick  2-lobed  connective,  at  the  apex  of  each  of 
whose  lobes  is  placed  a  single  cell  of  an  anther,  bursting 
transversely.  Ovary  superior,  seated  in  a  fleshy  disk,  1- 
celled,  with  several  anatropal  ovules  attached  to  •2-3-parietal 
placentae  ;  stigmas  2  or  3,  sessile  or  on  a  style.  Fruit 
capsular,  1 -celled,  splitting  into  2  or  3  valves,  each  of  which 
bears  a  placenta  in  its  middle.  Seed  usually,  by  abortion, 
one  to  each  valve,  suspended,  with  a  fleshy  aril  ;  integument 
crustaceous  ;  albumen  fleshy  ;  embryo  inverted,  with  plane 
cotyledons  and  a  superior  straight  cylindrical  radicle. 

Von    Martius,  the 
founder  of  this  Order, 
which  he  divides  from 
Nettleworts,  speaks  of  it 
thus :    "  The  peculiar character  consists  in  the 
presence  of  a  distinct  pe- 

rianth, while  the  amen- taceous inflorescence  is 
an  indication  of  an  affi- 

nity with  apetalous  Orders  of  a  lower  grade."    The  same Botanist  indicates  its  relation  to  Chloranths  in  the  structure 
of  the  filament,  and  to  Samyds  in  that  of  the  fruit,  "  the 
monadelphous  stamens  of  both  which  may  be  perhaps  con  - 

sidered a  higher  kind  of  evolution  of  the  fleshy  disk  in  the 
bottom  of  the  flower  of  Lacistema."    In  habit  the  species 
are  said  to  be  something  like  Peppers,  but  more  arborescent. 
To  me,  however,  they  look  much  more  like  Casearias  with 
an  amentaceous  inflorescence,  and  they  might  easily  be  mis- 

taken for  them,  when  not  in  flower.    They  differ,  however, 
from  Samyds  in  their  leaves  not  being  dotted,  in  their  scaly, 
not  perfect  tubular  and  half-coloured,  calyx,  and  their  curious 
unilateral  stamens.    No  doubt  they  are  a  transition  form 
from  the  more  perfect  to  the  diclinous  Orders,  as  is  suffi- 

ciently indicated  by  their  polygamous  flowers. 
Natives  of  low  places  in  woods  in  equinoctial  America. 
Their  properties  are  unknown. 

Fig.  ccxxv. 

GENERA. 
Synzyganthera,  Ruiz  et  Pav. 

Didymandra,  Willd. 
Lacistema,  Swartz. 
Nematospermum,  L.  C,  Rich, 

Numbers.  Gen.  2.  Sp.  6. 

Piperacece. 
Position.   .  Lacistemace^. — Samydacese. BetidaceoB. 

Fig.  CCXXV. —  Lacistema  semilatum. —  Martins.  1.  amentum  in  flower;  2.  pistil  and  stamen 
3.  pistil  and  calyx  ;  4.  fruit  in  its  state  of  dehiscence. 
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Order  CXII.    SAMYDACEiE.— Samyds. 

Satnydea; 

Diagnosis. 

Vent.  Mem.  Inst.  2.  142.  (1807) ; 
360.  (1821)  :  DC.  Prodr.2. 

Gcertn.  fil.  Carp.  3.  238.  242.  (1805) ;  Eunth.  Nov.  Gen,  5, 
47.  (1825) ;  Endl.  Gen.  cxciv. ;  Meisn.  p.  T2. 

Violal  Exogens,  with  scattered  apetalous  tubular  hermaphrodite  flowers,  pei'i- 
stamens,  and  both  round  and  linear  trartsparent  dots  in  the  leaves. 

Trees  or  shrubs.  Leaves  alternate,  often  somewhat  distichous,  simple,  entire  or 
toothed,  evergi-een,  with  stipules,  usually  with  pellucid  markings,  which  are  both  linear 
and  oblong.  Peduncles  axillary,  soUtary,  or  numerous.  Sepals  4-5,  more  or  less  co- 

hering at  the  base,  usually  coloured  inside  ;  aesti- 
vation somewhat  imbricated,  very  seldom  com- 
pletely valvate.  Petals  0.  Stamens  arising 

from  the  tube  of  the  calyx,  2,  3,  or  4  times  as 
many  as  the  sepals  ;  filaments  monadelphous, 
either  all  bearing  anthers,  or  alternately  shorter, 
\dllous  or  ciliated,  and  alternately  bearing  ovate 
2-celled  erect  anthers.  Ovary  superior,  1-celled  ; 
style  1,  filiform  ;  stigma  capitate,  or  slightly 
lobed  ;  ovules  00,  attached  to  parietal  placen- 
tse,  ascending,  half  anatropal.  Capsule  coria- 

ceous, with  1  cell  and  from  3  to  5  valves,  many- 
seeded,  the  valves  dehiscing  imperfectly,  often 
somewhat  pulpy  inside,  and  colom-ed.  Seeds 
fixed  to  the  valves,  without  order,  on  the  papil- 

lose or  pulpy  part,  with  a  fleshy  aril  and  exca- vated hilum  ;  albumen  oily  or  fleshy  ;  embryo 
large,  in  the  middle  of  it ;  cotyledons  ovate  ; 
radicle  pointing  to  the  extremity  remote  from 
the  hilum. 

This  Order,  although  petals  are  unknown  in 
it,  was  placed  in  Polypetalous  Exogens  by  De 
Candolle,  who  regarded  a  petaloid  layer  cover- 

ing the  inner  surface  of  the  sepals  as  analogous 
to  a  corolla.  Although  this  cannot  be  admitted  as 
time,  yet  it  may  be  taken  as  evidence  of  a  tenden- 

cy to  assume  a  coroUine  state.  Accordmg  to 
authors  its  apetalous  flowers  and  parietal  placen- 
tation  approximate  it  to  Bixads,  its  dotted  leaves 
to  Amyrids,  near  which  De  Candolle  stations  it, 
and  its  perigynous  stamens  to  Roseworts,  with 
which  its  alternate  stipulate  leaves  also  ally  it. 
Its  fruit,  as  in  Casearia  parviflora,  is  sometimes 
remarkably  Uke  that  of  Violetworts.  In  habit 
the  Order  approaches  Smeathmannia  among 
Passionworts.  The  difficulty  of  coming  to  any 
satisfactory  conclusion  in  this  matter,  arises 
from  the  stamens  having  a  manifestly  perigynous 
insertion  ;  and  if  this  circumstance  is  to  be  re- 

garded as  of  the  usual  importance,  it  is  certain  that  Samyds  have  no  title  to  a  place 
among  the  Violal  Alliance.  If,  however,  we  regard  it  as  exceptional  in  the  present 
mstance,  we  then  find  the  Order  very  naturally  associated,  by  the  force  of  all  its  other 
characters,  with  those  among  which  it  is  now  placed.  Its  composite  fruit,  with  distinct 
parietal  placentation,  is  much  the  same  as  that  of  many  Bixads  on  the  one  hand,  and  of 
Lacistemads  on  the  other  ;  and  its  sterile  stamens  appear  to  offer  a  plain  indication  of 
a  tendency  to  acquire  the  coronetted  structure  of  Passionworts.  Brown  observes,  tliat 
Samyds  are  especially  distinguished  by  their  leaves  having  a  mixture  of  round  and 

CCXXVI. 

Fig.  CCXXVI.— Casearia  grandiflora  — ^.  St.  Hilaire.  1.  part  of  a  calyx  split  open  ;  2.  the  pistil 
half  grown  ;  3.  section  across  the  ovary  ;  4.  section  of  seed  ;  5.  seed ;  6.  aril,  removed  from  the  seed. 
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linear  pellucid  dots,  which  distinguish  them  from  all  the  other  families  with  which  they 
are  likely  to  be  confounded. 

Saniyds  are  all  tropical  and  pruicipally  American.  Little  is  known  of  the  African 
or  Asiatic  species. 

The  hark  and  leaves  are  said  to  be  slightly  astringent.  In  Brazil  the  leaves  of  Casearia 
ulniifolia  are  apphed  to  wounds,  and  their  juice  is  drnnk  by  the  sick  ;  it  is  said  to  be 
a  most  certain  remedy  against  the  bite  of  the  most  noxious  serpents,  and  is  called 
Marmaleiro  do  Mate.  A  decoction  of  the  leaves  of  Casearia  lingua,  called  by  the 
Brazilians  Cha  de  Frade  and  Lingua  de  Fin,  is  also  used  internally  in  inflammatory  dis- 

orders and  malignant  fevers.  Casearia  astringens  bark  is  mucilaginous  and  somewhat 
acrid  ;  it  is  used  in  Brazil  as  a  poultice  or  lotion  for  badly  healed  ulcers,  and  is  said  by 
Martins  to  be  wonderfully  efficacious  as  a  cleanser  and  stimulant  of  the  raw  flesh. 
Casearia  Anavinga,  an  Indian  species,  is  bitter  in  all  its  parts  ;  the  leaves  are  used  in 
medicated  baths;  the  pulp  of  the  fruit  is  very  diuretic.  The  root  of  Casearia  esculenta 
is  bitter  and  purgative  ;  but  its  fohage  is  eatable. 

GENERA. 
yaniyda,  Linn. 

Guidonia,  Plum. 
Casearia,  Jacq. 

AntUjona,  FI.  Flum. 

Anavinga,  Rheed. 
Jroucana,  Aubl. 
Langleia,  Scop. 
Athcncea,  Schieb. 
Bedousia,  Dennst. 

Pitumba,  Aubl. 
Mdistaurum,  Forst. 
Piparea,  Aubl. 
Chcetocrater,   Ruiz  et 

I'av. 

Candelabiia,  Uochst. 
?  Periclistia,  Benth. 

Lindkya,  Kunth. 
Euceraea,  Mart. 

Craieria,  Pers. 

Hexanthera,  Endl. 

Numbers.  Gen.  5.  Sp.  80. 

Homaliacece. 
Position. — Passifloraceae. — Samydaceji. — Flacouitiaceaj. 
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Order  CXIII.    PASSIFLORACE^.— Passionworts. 

Passifloreae,  Juss.  A7m.  Mus.  6.  102.  (1805) ;  Id.  Diet,  des  Sciences  Nat.  38.  48. ;  DC.  Prodr.  3.  321; 
Achille  Richard  Diet.  Class  13.  95.  (1828) ;  Endl.  Gen.  cxcvii. ;  Meisner,  Gen.  p.  124. 

Diagnosis. —  Violal  Exogens,  with  poly petalous  or  apetalous  coronetted  flowers,  perigynous 
imbricated  petals,  stamens  on  the  stalk  of  the  ovary,  simple  terminal  styles,  arillated 
seeds,  and  stipulate  leaves. 

Herbaceous  plants  or  shrubs,  usually  climbing,  very  seldom  erect.  Leaves  alternate, 
with  foliaceous  stipules,  often  glandular.  Flowers  axillary  or  terminal,  often  with 
a  3-leaved  involucre.     Sepals  5,  sometimes  irregular,  combined  m  a  tube  of  variable 

length,  the  sides  and throat  of  which  are 
lined  by  filamentous 
or  annular  processes, 

apparently  metamor- phosed petals.  Petals 
5,  arising  from  the throat  of  the  calyx, 
on  the  outside  of  the 
filamentous  processes, 
occasionally  wanting, 
sometimes  irregular, 
imbricated  in  aesti- 

vation. Stamens  5, 
monadelphous,  rarely 
indefinite,  surround- 

ing the  stalk  of  the 

Fig.  CCXXVII. 

ovary  ;  anthers  turned  outwards,  Imear,  2-celled,  bursting  longitudinally.  Ovary 
seated  on  a  long  stalk,  superior,  1 -celled  ;  styles  3,  arising  from  the  same  point, 
clavate  ;  stigmas  dilated  ;  ovules  00,  anatropal,  parietal,  often  inserted  ou  long  stalks. 
Fruit  stalked,  1 -celled,  with  3  parietal  polyspermous  placentae,  sometimes  3-valved. 
Seeds  attached  in  several  rows  to  the  placentse,  with  a  brittle  sculptured  testa  surrounded 
by  a  pulpy  aril  ;  embryo  straight,  in  the  midst  of  fleshy  thin  albumen  ;  radicle  turned 
towards  the  hilum  ;  cotyledons  flat,  leafy. 

The  real  nature  of  the  floral  envelopes  of  this  remarkable  Order  is  a  question  upon 
which  Botanists  entertain  different  opinions,  and  their  ideas  of  its  affinities  are  conse- 

quently at  variance.     According  to  Jussieu  {Diet,  des  Sciences,  38.  49.),  the  "  parts 
Fig.  CCXXVII.— Passiflora;  1.  section  of  a  flower  ;  2.  of  its  ripe  fruit. 
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taken  for  petals  ai*e  nothing  but  inner  divisions  of  the  calyx,  usually  in  a  coloured  state, 
and  wanting  in  several  species  and,  therefore,  in  the  judgment  of  that  venerable 
Botanist,  the  Order  is  apetalous.  De  Candolle  adopts  the  same  view  of  the  nature  of 
the  floral  envelopes  as  Jussicu  ;  but  he  nevertheless  considers  the  Oi'der  polypetalous  ; 
a  conclusion  which  I  confess  myself  unable  to  understand,  upon  the  supposition  of  the 
inner  series  of  floral  envelopes  being  calyx.  Other  Botanists,  and  I  think  with  justice, 
consider  the  outer  series  of  the  floral  envelopes  as  the  calyx,  and  the  inner  as  the 
corolla,  for  two  pi'incipal  reasons.  In  the  first  place,  they  have  the  ordinary  position 
and  appearance  of  calyx  and  corolla,  the  outer  being  green,  and  the  inner  coloured  ; 
and,  in  the  second  place,  there  is  no  essential  difference  between  the  calyx  and  "corolla, 
except  the  one  being  the  outci',  and  the  otlier  the  inner  of  the  floi-al  envelopes.  And  if 
the  real  nature  of  these  parts  is  to  be  determined  by  analogy,  an  opinion  in  which  I  do 
not,  however,  concur,  the  great  affinity,  as  I  think,  of  the  Order  with  Violetworts  would 
confirm  the  idea  of  its  being  polypetalous  rather  than  apetalous.  The  nature  of  the 
filamentous  appendages,  or  coronet,  or  I'ays  as  they  are  called,  which  proceed  from  the 
orifice  of  the  tube,  and  of  the  membranous  or  fleshy,  eutu'e  or  lobed,  flat  or  plaited, 
annular  processes  which  Ue  between  the  petals  and  the  stamens,  is  ambiguous.  I  am 
disposed  to  refer  them  to  a  peculiar  form  of  petals,  rather  than  to  the  stamens,  for  the 
reasons  which  I  have  assigned  in  the  Hort.  Trans,  vol.  6,  p.  309,  for  understanding  the 
normal  metamorphosis  of  the  parts  of  fructification  to  be  centripetal.  There  can,  at 
least,  be  no  doubt  of  their  being  of  an  intermediate  nature  between  petals  and  stamens. 
"With  regard  to  the  affinity  of  Passion  worts,  Jussieu,  swayed  by  the  opinion  he  enter- tained of  their  being  apetalous,  and  De  Candolle,  who  partly  agreed  and  partly  disagreed 
with  Jussieu  in  his  view  of  their  structure,  both  assigned  the  Order  a  place  near 
Cucurbits,  and  there  can  be  doubt  that  Cucurbits  are  really  little  more  than  Passionworts 
with  separate  sexes  and  inferior  fruit  ;  but  when  we  consider  the  stipitate  fruit, 
occasionally  valvular,  the  parietal  placentse,  the  sometimes  irregular  flowers,  the 
stipulate  leaves,  and  the  climbmg  habit  of  these  plants,  it  is  difficult  not  to  admit  their 
greater  affinity  with  Capparids  or  Violetworts,  the  dilated  disk  of  the  former  of  which 
is  probably  analogous  to  the  innermost  of  the  annular  processes  of  Passiflora.  That 
the  fleshy  covering  of  the  seeds  in  this  Order  is  a  real  aril,  is  clear  from  the  seeds  of  a 
capsular  species  nearly  related  to  P.  capsularis,  a  drawing  of  which,  by  Ferdinand 
Bauer,  exists  in  the  Library  of  the  Horticultural  Society.  In  this  plant  the  apex  of  the 
sculptured  testa  is  uncovered  by  the  aril.  Smeathmannia  forms  a  connecting  link 
between  Passionworts  and  Samyds. 

Crownworts  (Malesherbiaceie)  are  perhaps  not  very  distinct  ;  their  differences,  such 
as  they  are,  are  noticed  in  the  proper  place.  Passionflowers  are  the  pride  of  South 
America  and  the  West  Indies,  where  the  woods  are  filled  with  their  species,  which 
climb  about  from  tree  to  tree,  bearing  at  one  time  flowers  of  the  most  striking  beauty, 
and  of  so  singular  an  appearance,  that  the  zealous  Catholics  who  discovered  them, 
adapted  Christian  traditions  to  those  inhabitants  of  the  South  American  wilderness  ; 
and  at  other  times  fruit,  tempting  to  the  eye  and  refreshing  to  the  palate.  One  or  two 
extend  northwards  into  North  America.  Several  are  found  in  Africa  and  the 
neighbouring  islands  ;  and  a  few  in  the  East  Indieis. 

As  far  as  we  have  any  knowledge  of  the  uses  of  these  plants  they  appear,  notwith- 
standing their  eatable  fruit,  to  possess  active  and  rather  dangerous  qualities.  Passiflora 

quadrangularis,  whose  fruit  is  the  great  Granadilla  sometimes  seen  in  our  hot-houses, 
has  an  emetic  root  (Martius),  and  is  powerfully  narcotic,  on  which  account  it  is  said  by 
Mr.  Bm*nett,  on  the  authority  of  a  French  writer,  to  be  cultivated  in  several  French  settle- 

ments for  the  sake  of  its  root.  It  is  said  to  owe  its  activity  to  a  peculiar  principle 
called  Passiflorine.  P.  Contrayerva  is  said  to  be  alexipharmic  and  carmmative. 
According  to  Browne,  a  tincture  of  the  flowers  of  P.  rubra,  formed  by  infusion 
in  wine  or  spirits,  is  used  in  the  leeward  parts  of  Jamaica,  under  the  name  of 
Dutchman's  Laudanum,  as  a  safe  narcotic.  P.  foetida,  and  some  allied  species,  are 
esteemed  as  enunenagogues,  and  are  thought  to  be  serviceable  in  hysteria  ;  the  infusion 
of  the  flowers  is  also  taken  as  a  pectoral  medicine  in  the  West  Indies.  The  fohage  is 
used  in  Brazil  in  poultices,  against  erysipelas  and  inflammatory  affections  of  the  skin. 
The  bitter  and  astringent  leaves  of  P.  laurifolia  have  some  reputation  as  anthelmin- 

tics. P.  pallida,  maiiformis,  and  incarnata  ai'e  employed  in  cases  of  intermittent 
fevers.  Muinicuja  ocellata,  a  West  Indian  climber,  is  said  to  be  anthelmintic,  diapho- 

retic, and  antihysteric.  Among  the  species  whose  fruit  is  eaten,  the  most  important 
are  Passiflora  filamentosa,  pallida,  lutea,  coccinea,  maiiformis,  laurifolia,  edulis, 
incarnata,  and  serrata,  Tacsonia  mollisima,  tripartita  and  speciosa,  and  the  Madagascar 
slirub  called  Paropsia  edulis. 
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GENERA. 

Rvania,  Vahl. 
'PatHsia,  L.  C.  Rich. Suicathmaniiia,  Sol. 
Biilowiu,  Schum. 

Paroiisia,  Noro)ih. 
Thompsouia,  R.  Br. 
Ucidamia,  Thouars. 

Passi  flora,  Juss. 
Granadilla,  Touruef. 
Vieca,  Medik. Astephananthes,  Bory. 
Monactineirma,  Bory. 
Balduina,  Raf. 
Decaloba,  DC. 

GmnadiUa,  DC. Anthactinia,  Bory. 
Dysosmia,  DC. Astrophea,  DC. 
Murucuja,  Tournef. 
Disemma,  LabiU. 

Numbers.  Gen.  12.   Sp.  210. 

Tacsonia,  Juss. 
Distephana,  Juss. 
Distephia,  Salisb. 

?  Vareca,  Gdrtn. 
Crossostemma,  Planch. 
Tetrapath£ea,  DC. 

PapayacecB. 
Position. — Samydaceje. — Passiflobace^. — Malesherbiacesc. 

Cappandacece. 

The  Passiliora  tetrandra  of  Banks,  oi'  Tetrapathaea  australis  of  Raoul,  is  remarkable 
for  being  polygamous,  or  even  dioecious. 
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Order  CXIV.    MALESHERBIACEiE.— Cuownworts. 

Malesherbiaceas,  Don  in  Jameson's  Jour  ml,  321.  (182(5) ;  Ed.  pr.  lii. ;  Endl.  Gen.  cxcviii.;  Meitner Gen.  p.  193.— Passiflorese,  §  Malesherbieoe,  DC.  Prodr.  3.  337.  (1828.) 
Diagnosis. —  Violal  Exogens,  with  polypetalous  coronetted  flowers,  perigynous  imbricated 

petals,  stamens  on  the  stalk  of  the  ovary,  simple  dorsal  styles,  seeds  without  anl,  and 
leaves  without  stipules. 

Herbaceous  or  half-shrubby  plants.  Leaves  alternate,  lobed,  without  stipules.  Flowers 
axillary  or  terminal,  solitai'y,  yellow  or  blue.  Calyx  tubular,  membran- 

ous, inflated,  5-lobed,  the  lobes  with  an  imbricated  jsestivation.  Petals  5, 
alternate  with  the  segments  of  the  calyx,  persistent,  with  a  convolute 
lestivation,  arising  from  without  a  short  membranous  rim  or  coronet. 
Stamens  5  or  10,  perigynous;  filaments  filiform,  distinct,  or  connected 
with  the  stalk  of  the  ovary ;  anthers  versatile.  Ovary  superior,  stipi- 
tate,  1 -celled,  with  parietal  placentse;  ovules  00,  pendulous,  anatropal  ; 
styles  3,  filiform,  very  long,  arising  from  distant  points  of  the  apex  of 
the  ovary ;  stigmas  clavate.  Fruit  capsular,  1 -celled,  3-valved,  mem- 

branous, more  or  less  many-seeded.  Seeds  attached  to  placentae  arising 
either  from  the  axis  of  the  valves,  or  from  their  base  ;  testa  brittle,  with 
a  fleshy  crest,  and  no  aril ;  embryo  taper,  m  the  midst  of  abimdant 
fleshy  albumen,  mth  the  radicle  next  the  hilum. 

According  to  Don,  by  whom  these  plants  were  first 
considered  the  rudiments  of  an  Order,  "  they  agree 
on  the  one  hand  with  Passionworts,  and  on  the  other 
with  Turnerads;"  and  I  am  persuaded  that  this  is 
theu'  true  position.  From  the  former  they  differ  in 
the  insertion  of  theu'  styles  at  the  back,  not  on  the 
apex  of  the  ovary,  in  their  taper  embryo,  want  of  aril 
and  of  stipules,  and  altogether  in  their  habit  :  from 
Turnerads,  to  which  their  habit  quite  allies  them, 
they  difi"er  in  the  presence  of  a  membranous  coronet within  the  petals,  in  the  remarkable  insertion  of  the 
styles,  and  in  the  want  of  all  trace  of  an  aril.  In 
their  thin-sided  frait  they  approach  Smeathmannia 
in  Passionworts.  Their  tubular,  somewhat  furrowed 
calyx  is  not  altogether  different  from  that  of  Frank- eniads. 

All  are  natives  of  Chili  and  Peru. 
Theii-  uses  are  unknown. 

GENERA. 
Malesherbia,  Ruiz,  el  Fav.      \       Gynopleura,  Cav. 

Fig.  CC  XXVIII. 
Numbers.  Gen.  2.    Sp.  5. 

Position. — Tui-neraceae. — Malesherbiace^. — PassifloraceEe. 

tig.  CCXX  VIII. -Malesherbia  ftisciculata ;  1.  a  flower;  2.  apart  of  the  calyx  seen  from  within sliowing  2  petals  and  a  portion  of  the  coronet ;  3.  the  stamens  and  j)istil ;  4.  the  pistil  apart ;  5.  a  section of  the  OMnry. —Eudlicher. 
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Order  CXV.    MORINGACEiE.— Moringadb. 

Moringese,  R.  Brown  in  Denharn,p,  33.  (1826)  ;  Bartl,  Ord.  Nat.  425.  (1830)  ;  Decaisnein  Ann.  Sc.  N, 
sl,  4.  203.  (1835)  ;  Endl.  Gen.  p.  1321. ;  Meisn.  Gen.  p.  78,;  Wight  and  lllustr.  l.f.  77. 

Diagnosis. —  Violal  Exogem,  with  a  many-leaved  calyx,  perigynous  petals  and  stamemy 
l-celled  anthers,  stipitate  consolidated  siliquose  fruit,  and  exalhuminous  seeds. 

Trees,  with  2-  3-  pinnated  leaves,  whose  leaflets  very  readily  drop  off,  and  thin,  decidu- 
ous, coloured  stipules.  Flowers  irregular,  white,  in  loose  panicles.  Sepals  5,  petaloid, 

nearly  equal,  deciduous ;  the  tube  Uned 
with  a  fleshy  disk ;  aestivation  slightly 
imbricated.  Petals  5,  visibly  unequal,  the 
uppermost  of  which  is  ascending.  Stamens 
8  or  10,  arising  from  the  top  of  a  disk 
lining  the  tube  of  the  calyx  ;  5  opposite 
the  sepals,  sometimes  sterile  ;  filaments 
slightly  petaloid,  callous  and  hairy  at  the 
base  ;  anthers  simple,  l-celled,  with  a 
thick  convex  connective.  Ovary  stipitate, 
superior,  l-celled,  with  3  parietal  placentae 
bearing  numerous  suspended  anatropal 
ovules  ;  style  filiform,  terminal,  obliquely 
recurved  ;  stigma  simple.  Fruit  a  long 
pod-hke  capsule,  with  3  valves,  and  only 
1  cell ;  the  valves  bearing  the  seeds  along 
their  middle.  Seeds  numerous,  half  buried 
in  the  fungous  substance  of  the  valves, 
sometimes  winged  ;  embryo  amygdaloid, 
without  albumen  ;  radicle  straight,  supe- 

rior (turned  to  the  hilum),  very  small  ; 
cotyledons  fleshy,  plano-convex. 

This  is  a  Uttle  group  of  small  trees,  with 
an  appearance  so  peculiar  that  one  hardly 
knows  with  what  to  compare  them.  It 
however  seems  generally  admitted  that 
they  resemble  some  plants  of  the  Legu- 

minous Order  ;  and  it  is  to  the  vicuiity  of 
those  that  all  Botanists,  except  myself, 
seem  agreed  in  referring  them,  moved 
thereto  by  their  pinnated  leaves,  with 
glands  between  the  leaflets,  declinate  de- 

candrous perigynous  stamens,  and  pod-like 
fruit.  De  Candolle,  who  did  not  overlook 
the  anomalous  structure  of  Moringa  as  a 
Leguminous  plant,  accounted  for  the  com- 

pound nature  of  its  fruit  upon  the  suppo- 
sition, that  although  unity  of  carpels  is  the 

normal  structure  of  Leguminosse,  yet  the  presence  of  more  ovaries  than 
one,  in  a  few  instances  in  that  Order,  explained  the  constantly  trilocular 
state  of  that  of  Moringa.  It  has,  however,  always  seemed  to  me  that 
the  resemblance  which  Botanists  have  found  with  the  Leguminous  Order 
are  trifling,  while  the  discrepancies  are  of  the  first  importance.  For  ex- 

ample, the  habit  of  the  plant  consists  in  a  doubly  pinnated  foliage,  which 
would  do  as  well  for  Roseworts,  or  Citronworts,  or  Rueworts  ;  the 
dechnate  stamens  may  be  found  in  Rueworts,  Milkworts,  Capparids, 
and  many  others  ;  and  as  to  the  pod-like  form  of  the  fruit,  it  is  not 
worth  a  thought.  The  objections  are,  that  the  sepals  are  of  the  same 
texture  as  the  petals,  the  anthers  1 -celled,  the  ovary  composed  of  3  car- 

pels which  have  not  the  power  of  turning  inward  their  sides  so  as  to  form 
dissepiments,  and  that  the  attachment  of  the  carpels  is  strictly  parietal. 
It  is  true  that  the  latter  ch'cumstance  will  not  be  so  much  at  variance 

Fig.  CCXXIX. — 1.  Moringa  pterygosperma ;  2.  its  fruit ;  3,  the  section  of  a  flower  of  M.  aptera  ;  4. 
its  anther ;  5.  a  section  of  its  seed.—  Wight  and  Decaisne. 
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with  the  Leguminous  structure  as  it  appeal's  to  be  if  it  should  be  proved  that  sutural 
and  parietiil  placentation  are  of  the  same  nature,  which  seems  to  be  the  fact ;  but,  con- 

nected as  it  is  with  the  other  points  of  difference,  and  considering  that  it  is  parietal  placen- 
tation in  excess,  it  appears  to  be  of  considerable  moment.  Tliis  has  always  led  me  to 

regard  the  Moringads  as  a  member  of  some  great  parietal  Alliance,  and  as  claimants  of  a 
nearer  affinity  with  Violetworts  than  with  any  other  Order  ;  and  to  this  opinion  I 
adhere,  for  the  following  reasons  ;  the  stamens  are  definite  in  number,  the  corolla  is 
manifestly  irregular,  the  placentation  is  parietal,  and  the  flowers  are  not  isomeric,  the 
parts  of  the  fruit  being  3,  while  those  of  the  calyx,  corolla,  and  stamens  are  5.  The 
main  objection  to  this  view  is  derived  from  the  stamens  being  perigynous  ;  and  it  will 
be  seen  from  the  altered  arrangements  introduced  into  the  present  volume,  that  I  now 
attach  much  more  importance  to  that  circumstance  than  formerly.  But  it  must  be 
remembered  that  Moringa  is  not  at  all  more  perigynous  than  Verrucularia  and  others 
among  Malpighiads,  or  than  Reseda  among  the  Crucifers,  or  than  Escholtzia  among 
Poppyworts  ;  and  that,  in  fact,  it  may  be  very  well  regarded  as  standing  in  the  same 
relation  to  Violetworts  as  Escholtzia  to  Poppyworts.  While,  however,  the  parietal  pla- 

centation seems  to  turn  the  scale  in  favour  of  the  near  affinity  of  Moringads  to  Violet- 
worts, there  can  be  little  doubt  that  they  also  approach  the  anisomerous  Sapindal  Alliance, 

especially  Milkworts,  in  their  declinate  stamens,  1 -celled  anthers,  and  petaloid  calyx. 
The  species  are  natives  of  the  East  Indies  and  Arabia. 
The  root  of  the  Moringa  pterygosperma  has  a  pungent  odour,  with  a  warm,  biting, 

and  somewhat  aromatic  taste,  very  like  Horseradish  ;  it  is  used  as  a  stimulant  in  paralytic 
affections  and  intermittent  fever  ;  it  is  also  employed  as  a  rubefacient.  Dr.  Wight 
suggests  that  it  would  greatly  increase  the  activity  of  sinapisms.  He  adds  that  a  large 
quantity  of  gum,  resembling  Tragaeanth,  exudes  from  wounds  in  the  bark.  The  seeds  of 
this  plant,  called  by  the  French  Pois  Qu^niques  and  Chicot,  have  been  used  in  venereal 
affections.  They  are  the  Ben-nuts  of  old  writers,  from  which  the  oil  of  Ben  was  extracted, 
formerly  more  famed  than  at  present.  It  is  chiefly  used  by  perfumers  as  the  basis  of 
various  scents,  and  by  watchmakers,  because  it  does  not  readily  freeze.  The  flowers, 
leaves,  and  tender  seed-vessels,  are  eaten  by  the  natives  of  India  in  their  curries. 

Moringa,  Burm. 
Hyperanthera,  Foisk. 

GENERA. 
Anoma,  Lour. 
Hypelatc,  Smith. 

Alandina,  Neck. 
Balanus,  £iidl. 

Numbers.  Gen.  1.   Sp.  4. 

Position. 
Fabacece. 

■MoRiNGACEit. — Violacese. 
Polygalacea:. 
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Order    CXVI.  VIOLACE^.— Violktworts. 

Violarieae,  DC.  J'^  Fr.  4.  801.  (1805)  ;  Juss.  Ann.  Mus.  18.  i76.  (1811);  DC.  Prodr.  1,  287.  (18241; Bartl.  Ord.  Nat.  283.  (1830);  Endl.  Gen.  cxc. }  Meisner  Gen.  20;  Wight  Illustr.  1.  142.— Violacea;, 
Lindl.  Spnops.35.  (1829.) 

Diagnosis. —  Violal  Fxogens,  ivith  polypetalous  flowers,  a  many-leaved  calyx,  hypogynom 
petals,  stamens  all  perfect,  anthers  crested  and  turned  inwards,  consolidated  fruit, 
and  albuminous  seeds. 

Herbaceous  plants  or  shrubs.    Leaves  simple,  usually  alternate,  sometimes  opposite, 
stipulate,  with  an  involute  vernation.    Inflorescence  various.    Sepals  5,  persistent,  with 

Fig.  CCXXX. 

an  imbricate  aestiva- 
tion, usually  elongat- ed at  the  base.  Petals 

5,  hypogynous,  equal or  imequal,  usually 
withei'ing,  and  with 
an  obliquely  convo- 

lute aestivation.  Sta- 
mens 5,  alternate Fig.  CCXXXII.  with  the  petals,  oc 

casionally  opposite  them,  inserted  on  a  hypogynous 
disk,  often  unequal  ;  anthers  2-celled,  bursting 
inwards,  either  separate  or  cohering,  and  lying 
close  upon  the  ovary ;  filaments  dilated,  lengthened 
beyond  the  anthers  ;  two,  in  the  irregular  flowers, 
generally  fiu'nished  with  an  appendage  or  gland  at 
their  base.  Ovary  1  -celled,  many-seeded,  or  rarely 
1 -seeded,  with  3  parietal  placentae  opposite  the 

3  outer  sepals  ;  style  single,  usually  declinate,  with  an  oblique  hooded  stigma  ;  ovules 
anatropal.  Capsule  of  3  valves,  bearing  the  placentae  in  their  axis.  Seeds  00,  or  defi- 

nite, roundish  or  winged,  often  with  a  tumour  at  their  base  ;  embryo  straight,  erect,  in 
the  axis  of  fleshy  albumen. 

The  Violetworts  are  distinctly  defined  by  their  definite  stamens,  whose  anthers  tm*n 
inwards,  and  extend  their  connective  into  a  crest ;  but  the  irregularity  of  their  flowers, 

Fig.  CCXXX.  — Coi-ynostylis  Ilybanthus.  1.  a  s<tt,  of  stamens,  each  having  the  connective  lengthened 
l)e\ ond  the  antlier,  in  the  form  of  a  scale ;  2.  a  spurred  petal ;  3.  a  transverse  section  of  an  ovary,  show- 

ing the  three  parietal  placenta; ,  4.  a  ripe  fruit ;  5.  an  cmhrvo. 
Fig.  CCXXXI.— Side  view  of  the  flower  of  Viola  tncolor.'  Fig.  CCXXXII.— Its  fruit. 
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altliouf^h  a  very  common  circumstance,  is  a  mere  peculiarity  of  certain  genera,  liock 
Roses  (Cistacete),  by  some  associated  with  them,  are  very  tlifferent  in  their  indefinite 
stamens,  curled  embryo,  and  orthotropal  ovules.  So  also  the  Sundews  (Droseraceaj), 
another  race  to  which  they  approach,  are  far  separated  by  their  minute  embryo  in  the 
midst  of  profuse  albumen,  by  their  uumei-ous  styles,  circinate  leaves,  and  want  of  stipules. 
Passionworts,  to  which  the  baccate  genera  of  Violetworts,  and  especially  Corynostylis 
(Calyptrion,  DC),  which  has  a  twining  stem,  undoubtedly  approach,  are  distinguished 
by  a  multitude  of  characters,  among  the  more  striking  of  which  are  their  petals  adhering 
to  the  tube  of  the  calyx  and  the  long  stalk  of  the  ovary. 

Of  thetv/o  Sub-orders  recognised  among  these  plants,  Violeae  chiefly  consist  of  European, 
Siberian,  and  American  plants  ;  a  few  only  being  found  within  the  tropics  of  Asia. 
They  are  abundant  in  South  America,  where  the  forms  are,  however,  materially  different 
from  those  of  the  more  temperate  parts  of  the  world,  most  of  the  species  being  shrubs, 
while  the  northern  Violets  are  uniformly  herbaceous,  or  nearly  so.  Alsodinese  are  exclu- 

sively South  American  and  African,  with  the  exception  of  Pentaloba,  which  belongs  to 
the  Malayan  Flora. 

The  roots  appear  to  be  more  or  less  emetic,  a  property  which  is  strongly  possessed  by 
the  South  American  species,  and  in  a  less  degree  only  by  those  of  Em'ope.  Hence  they 
form  part  of  the  herbs  known  under  the  name  of  Ipecacuanha.  lonidium  parviflorum, 
and  others,  called  Cuchunchully  in  Peru,  are  violent  purgatives  and  emetics,  and  have  a 
great  reputation  as  a  cure  for  the  disease  called  Cocobay,  in  Jamaica,  or  Mai  de  S.  Lazaro 
in  Spanish  America,  the  Elephantiasis  tuberculata  ;  they  are  used  by  the  Spanish  Ameri- 

cans, and  I.  Poaya  by  the  Brazilians,  as  a  substitute  for  Ipecacuanha.  The  root  of  ano- 
ther species  called  Poaya,  Poaya  de  praia,  and  Poaya  branca,  the  lonidium  Itubu  of 

Kunth,  is  commonly  sold  as  true  Ipecacuanha,  to  which  it  approaches  very  nearly  in  its 
properties  ;  at  Pernambuco  it  is  esteemed  the  very  best  remedy  that  can  be  employed 
in  dysentery  ;  and  the  inhabitants  of  Rio-Grande-do-Norte  consider  it  a  specific  against 
gout.  The  foUage  of  the  Conohoria  Lobolobo  is  used  in  Brazil  for  the  same  purposes  as 
Spinach  with  us.  Boiled,  it  becomes  mucilaginous.  Viola  canina  is  reputed  a  powerful 
agent  for  the  removal  of  cutaneous  affections  ;  and  Anchietea  salutaris,  a  creeping  bush, 
with  the  smell  of  Cabbage,  and  a  nauseous  taste,  is  accounted  by  the  Brazihans  not  only 
a  purgative,  but  also  a  remedy  against  similar  maladies.  A.  de  St,  Hilaire  remarks, 
that  this  notion  deserves  attention,  as  connected  with  the  depurative  properties  ascribed  in 
Europe  to  Viola  canina,  of  which,  although  Anchietea  is  botanically  related  to  it,  there  is 
nothing  in  the  appearance  which  would  have  led  the  Portuguese  settlers  to  attribute  the 
virtues  of  the  one  to  the  other.  The  petals  of  Viola  odorata  are  used  as  a  laxative  for 
children,  one  drachm  operating  pretty  freely  ;  the  seeds  possess  similar  properties  ;  the 
root  is  emetic  and  purgative.  The  aqueous  tincture  of  the  flowers  is  a  useful  chemical 
test :  uncombined  acids  changing  the  blue  to  red  and  alkalies  to  green.  The  Romans  had 
a  wine  made  of  violet  flowers,  and  it  is  said  they  are  still  used  in  the  preparations  of  the 
Grand  Signer's  sherbet.  By  some  the  flowers  are  considered  anodyne  ;  they  certainly 
induce  faintness  and  giddiness  in  particular  constitutions,  as  I  have  witnessed.  Triller  men- 

tions a  case  in  which  they  produced  apoplexy.  When  bruised,  the  leaves  of  Viola  tri- 
color smell  like  Peach  keraels,  hence  they  have  been  supposed  to  contain  prussic  acid. 

The}'  were  once  esteemed  efficacious  in  the  ciu'e  of  cutaneous  disorders,  and  are  still 
employed  in  Italy  in  tmea  capitis.  Viola  ovata  is  said  to  be  a  remedy  for  the  bite  of  the 
rattlesnake. 

GENERA. 
I. — Violet. 

Viola,  Linn. 
Erpetion,  DC. 
Mnemion,  Spach. 
Cittaronium,  Rchb. 
Hybaiithus,  Jacq. 
Solea,  Spreng. 
Piijea,  DC. 

Jonidium,  Vent. 
Pombalia,  Vand. 

Noisettia,  Kunth. 

Blgelovia,  DC. 
ViolcEoidcs,  Michx. 

Anchietea,  St.  Hil. 
Noisettia,    Mart,  et Zucc. 

Schweiggeria,  Spreng. 
Glossarrhen,  Mart,  et 

Zucc. 
Corynostylis,    Mart,  ct Zucc. 

Calyptrion,  Ging. 

Amphirrhox,  Spreng. 
Amphirrhogc,  Kchb. 
Spathularia,  St.  Hil. Bradleia,  Fl.  Flum. 

II. — Alsode^. 
Alsodeia,  Thonars. 

Alsodea,  Mavi.  et  Zucc. 
Conohoria,  Kunth. 
Dripax,  Noronh. 
Physiphora,  Soland. 

Conohoria,  Aubl. 
Riana,  Aubl. 
Passoura,  Aubl. 
Rinorea,  Aubl. Ceranthera,  Palis. 
Passalia,  Soland. 
?  Prosthesia,  Blum. Tetrathylacium,  Popp. 

Pentaloba,  Lour. ?  Vareca,  Roxb. 
Hymenanthera,  R.  Br. 

Is"  UMBERS,  Gen.  11.    Sp.  300. 

Position. — Passifloracea}. 
Droseracece. 
-VlOLACEiE.- 

Cisfacece. 
-Fraukeniacea), 

ADDITIONAL  GENERA. 
Neckia,  Krthls. 
Melicytus,  Forster. Leonia,  R.  P. 

Steudelia,  Mart. 
Paypayrola,  Aubl. Periclistia,  Benth. 
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Order  CXVII.    FRANKENIACEtE.— Frankeniads. 

Trankeniacese,  Aug.  de  St.  Hilaire,  M^m.  Plac.  Centr.  39.  (1815) ; 
Meisner,  Gen.  22. 

DlAGNOSIS.- 

BC.  Prodr.  1.  349;  F.ndl.  Gen.cxm.; 

Violal  Exogens,  with  polypetdlous  flowers,  a  tubular  furrowed  calyx,  and 
hypogynous  unguiculate  petals. 

Herbaceous  plants  or  under-shrubs.    Stems  very  much  branched.    Leaves  opposite, 
exstipulate,  witli  a  membranous  sheathing  base  ; 
often  revolute  at  the  edge.  Flowers  sessile  in  the 
divisions  of  the  branches,  and  terminal,  embosomed 
in  leaves,  usually  pink.  Sepals  4-5,  united  in  a 
furrowed  tube,  persistent,  equal.  Petals  alternate 
with  the  sepals,  hypogynous,  unguiculate,  often 
with  appendages  at  the  base  of  the  limb.  Stamens 
hypogynous,  either  equal  in  number  to  the  petals, 
and  alternate  with  them,  or  having  a  tendency  to 
double  the  number  ;  anthers  roundish,  versatile, 
opening  longitudinally.  Ovary  superior  ;  style 
filiform,  2-  3-  or  4-fid  ;  ovules  00,  anatropal,  at- 

tached to  parietal  placentae,  and  usually  arising  from 
long  stalks.  Capsule  1 -celled,  inclosed  in  the  calyx, 
2-  3-  or  4-valved,  many-seeded.  Seeds  very  mi- 

nute ;  embryo  straight,  erect,  m  the  midst  of  albu- 
men (divided  into  two  plates,  Gcertn.  fil.)  with  a 

very  short  inferior  radicle. 
Allied  on  the  one  hand  to  Cloveworts,  from  which 

they  are  distinguished  by  their  different  placenta- 
tion,  and  by  the  form  of  their  embryo  ;  and  on  the 
other  to  Violetworts,  which  differ  in  having  a  locu- 
licidal,  not  septicidal,  dehiscence.  Their  great 
feature  is  the  presence  of  a  long  furrowed  calyx, 
within  which  the  petals  are  inserted  below  the 
ovary,  by  means  of  long  stalks.  The  petals,  more- 

Fig.  C'CXXXIII.  over,  have  generally  a  scaly  appendage.  Worms- kioldia  is  a  very  anomalous  plant.  It  seems  more 
nearly  allied  to  this  than  any  other  Order,  and  cannot  possibly  belong  to  Droseracese, 
in  which  it  is  placed  by  Achille  Richard  provisionally.  It  seems  to  mdicate  a  relation 
between  Frankeniads,  on  the  one  hand  with  Moringads,  and  on  the  other  with  Cappa- 
rids.  The  nearest  approach  to  the  tubular  calyx  of  Frankeniads  is  to  be  found  in  Crown- 
worts  (Malesherbiaceee). 

This  Order  is  chiefly  found  in  the  north  of  Africa  and  south  of  Europe.  Two  species 
are  natives  of  the  Cape  of  Good  Hope,  one  of  South  America,  four  of  New  Holland,  and 
three  of  temperate  Asia.    None  have  been  found  in  tropical  India  or  North  America. 

Endlicher  says  that  Frankeniads  are  mucilaginous  and  slightly  aromatic.  The  leaves 
of  Beatsonia  portulacifolia  are  used  in  St.  Helena  as  tea. 

Frankenia,  Linn. 
Nothria,  Berg. 
Franca,  Michel. 

I  Beatsonia,  Roxh. Anisadenia,  Wall. 
,  Wormskioldia,  Thonn. 

Tricliceras,  DC. 
Schumacheria,  Spr. 
Streptopetalwrii  Hocht. 

Numbers.  Gen.  4.  Sp.  24. 

Caryophyllacece. 
Position. — Violacese.— Frankeniace^. — Sauvagesiacese. 

Fig.  CCXXXIir.- Frankenia  ericifolia.— IF<;66. 
lar  section  of  the  ovary  ;  4  a  section  of  a  seed. L.  a  flower  ;  2.  its  stamens,  &c. ;  3.  a  perpendicu- 

N.B.  A.  Richard  refers  Wormskioldia  to  Turnerads. 



Viola  LEs.] TAMARICACE^. 341 

Order  CXVIII.    TAMARICACEiE.— Tamarisks. 
Tumnnsdnex,  Desvaux,  in  a  Dissertation  read  he/ore  the  French  Institute  (in  1815,)  according  to  the 

Ann.  Sc.  Nat.  4.  344.  (1825)  ;  A.  St.  Hit.  Mt!m.  Mtis.  2.  205.  (I8l6) ;  Ehrenb.  in  Annates  des 
Sciences,  12.  (yS.  (1827);  DC.  Prodr.S.VS.  (1828)  j  Endl.  Gen.  ccxxi.  ;  Meisner,  p.  129;  Wight, 
Illustr.  1.  t.  24, 

Diagnosis. —  Violal  Exogens,  ivith  polypetalous  flowers,  a  many-leaved  calyx,  hypogynous 
petals,  distinct  styles,  consolidated  fruit,  and  00  basal  comose  seeds  toithout  albumen. 
Shrubs  or  herbs,  with  rod-Uke  branches.  Leaves  alternate,  resembling  scales,  entire, 

usually  with  pits  on  the  surface.  Flowers  in  close  spikes  or 
racemes.  Calyx  4-  or  5 -parted,  persistent,  with  an  imbricated 
cpstivation.  Petals  inserted  into  the  base  of  the  calyx,  wither- 

ing ;  with  an  imbricated  ajstivation.  Stamens  hypogynous,  either 
equal  to  the  petals  in  number,  or  twice  as  many,  distinct  or 
monadelphous.  Anthers  turned  inwards,  2-celled,  opening 
longitudinally.  Ovary  superior  ;  styles  3  ;  ovules  numerous, 
ascending,  anatropal.  Capsule  3-valved,  1 -celled,  many-seeded  ; 
placentae  3,  either  at  the  base  of  the  cavity,  or  along  the  middle 
of  the  valves.  Seeds  erect  or  ascending,  comose  ;  albumen 
none  ;  embryo  straight,  with  an  inferior  radicle. 

Botanists  are  divided  in  opinion  as  to  the  proper  place,  in  the 
Natm'al  system,  of  the  Tamarisk,  that  common  but  beautiful 
bush,  and  its  allies.  De  Candolle  stations  it  near  Purslanes, 
from  which  its  straight  embryo  and  want  of  albumen  remove  it  ; 
others  have  suggested  an  affinity  to  Lythrads,  or  even  to  Ona- 
grads  ;  Meisner  adopts  the  view  of  De  Candolle,  which  I  too 
have  formerly  followed.  Endlicher  is  inclined  to  station  Tama- 

risks next  to  Reaumuriads,  with  which  they  not  only  agree  in 
habit,  but  in  very  many  respects  of  structure.  The  main  dif- 

ferences consist  in  Reaumuriads  having  a  many-celled  fruit, 
axile  placentae,  mealy  albumen  round  the  embryo,  and  petals 
with  unequal  sides,  while  Tamarisks  have  a  1 -celled  fruit,  with  a 
basal  and  partially  parietal  placentation,  no  albumen,  and  their 
petals  are  equal-sided.  Endlicher  is  also  of  opinion  that  a 
tendency  towards  Lythrads  is  observable  among  these  plants. 
I  think,  however,  that,  notwithstanding  the  resemblances  with 
Reaumm'iads,  the  true  place  of  the  Order  must  be  in  this 
Violal  Alliance,  where  it  may  perhaps  be  regarded  as  a  near 
ally  of  Sauvageads  and  Houseleeks.  The  habit  of  some  of  the 
latter  is  not  very  different  from  that  of  Tamarisks.  The  most  ' 
important  distinctions  are  the  total  absence  of  albumen  in  Tam- 

arisks, and  the  axile  or  sutural  placentation  of  Houseleeks.  The 
presence  of  albumen  is  of  less  consequence  than  usual  in  an 
Alliance  whose  embryo  is  so  highly  developed.  The  placenta- 

tion is  however  of  greater  importance,  and  more  than  anything 
else  throws  doubt  upon  the  affinity  now  suggested. 

The  species  are  exclusively  confined  to  the  northern  hemi- 
sphere, and  even  to  its  eastern  half,  that  is,  to  the  Old  World,  on 

which  they  extend  as  far  as  the  Cape  de  Verds.  They  usually 
grow  by  the  sea-side,  but  occasionally  by  the  edges  of  I'ivers  and 
torrents.  The  maximum  of  species  and  of  individuals  also  is  found  in  the  basin  of  the 
Mediterranean.  The  Order  appears  bounded  on  the  south  by  the  8th  or  9th  parallel  of 
N.  lat.,  and  on  the  north  by  that  of  50°  and  55 in  Siberia,  Germany,  and  England. 

Their  bark  is  slightly  bitter,  astringent,  and  probably  tonic.  Taraarix  gallica'  and africana  are  remarkable  for  the  quantity  of  sulphate  of  soda  which  their  ashes  contain. 
Ehrenberg  found  that  the  Manna  of  Mount  Sinai  is  produced  by  Tamarix  mannifera.' This  substance,  being  analysed  by  MitscherUch,  was  ascertained  to  contain  no  crystalhs- 
able  Mannite,  but  to  consist  wholly  of  pure  mucilaginous  sugar.*    The  galls  of  Tamarix 

*  Ehrenberg  considers  it  as  an  exudation  produced  by  a  species  of  Coccus  (manniparus)  which  inhabits the  tree,  and  this  is  confirmed  by  Mr.  Malcolmson,  who  in  a  note  I  received  from  him  some  time  since. 
Fig.  CCXXXIV.— Tamarix.  1.  a  flower;  2,  a  view  of  the  interior  of  the  ovary;  3  placenta;  seen from  above  ;  4.  a  ripe  seed-vessel  split  open ;  5.  a  seed. 

Fig.  CCXXXIV. 
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indica,  dioica,  Furas,  and  orientalis  are  highly  astringent,  and  are  used  both  in  medicine 
and  dyeing.  Myricaria  germanica,  a  common  shrub  in  our  gardens,  has  a  balsamic 
astringent  bitter  bark,  which  was  formerly  officinal.  Myricaria  herbacea  is  used  as 
tea  among  the  Monghols,  and  its  woody  tissue  is  considered  to  be  tonic. 

GENERA. 
Tamarix,  L.  \  Myricaria,  Desv.  \  Tiichaurus,  Am. 

Numbers.  Gen.  3.  Sp.  43. 

LythracecB  ? Position. — Crassulaceae  !. — Tamaricace^e. — Frankeniacese, 
Heaumuriacece. 

observes  that  the  Persian  manna  known  by  the  name  of  Gen,  is  formed  by  an  insect  in  that  way,  and 
is  not  found  on  the  upper  branches  or  leaves,  but  only  on  the  larger  branches  covered  by  those  minute 
insects,  and  none  is  formed  near  wounds  or  cracks  in  the  bark.  This  was  particularly  observed  by 
Colonel  Frederick  in  Persia,  in  a  latitude  not  much  south  of  Mount  Sinai,  and  his  account  corresponds 
with  that  of  a  traveller  who  saw  it  in  the  same  country  both  on  a  Tamarisk  and  on  the  small  Oak  ot  Ker- 
manshaw.  It  is  remarkable  that  the  secretion  should  be  unknown  in  Egypt  and  Arabia,  where  the  T. 
gallica  would  seem  to  be  common.  Forskahl,  who  says  it  is  the  Tarfa  of  the  Arabs,  takes  no  notice  of 
any  manna  being  produced  by  it,  and  Mr.  Malcolmson  informs  me  that  he  could  gain  no  intelligence  of 
manna  being  produced  by  the  Tamarisk  in  any  of  the  south  and  west  coasts  of  Arabia  and  Upper  Egypt, 
lie  observed  the  trees  frequently  secreting  salt,  but  not  sugar.  I  must  however  add,  that  the  plant  which 
this  gentleman  found  the  Arabs  cal.ing  Tarfa,  was  T.  orientalis,  not  T,  gallica,  as  appeared  from  the 
specimens  he  brought  home.    The  bark  of  T.  gallica  is  slightly  bitter  and  astringent. — Flora  Medka. 
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Order  CXIX.    SAUVAGESIACE/E.— Sauvageads. 

Violaces,  §  Sauvageae,  DC.  Prod.  1.  315.  (1824).— Sauvagesieae,  nartl.  Ord.  Nat.  289.  fl830)  ;  Endl.  Gen 
cxci.;  3Icisn.  Gen.  p.  21.— Sauvagesiace?e,  Von  Martius  Conspectus,  No,  238.  (1835). 

Diagnosis. —  Violal  Exogens,  with  polypetalous  flowers,  a  many-leaved  calyx,  hypogijnous 
petals,  stamens  partly  sterile  and  petaloid,  anthers  opposite  the  petals,  naked,  and 
turned  outivards,  consolidated  fruit,  and  alhuvmmis  seeds. 

Smooth  shrubs  or  annual  herbs,  with  a  terete,  simple,  or  branched  stem.  Leaves  alter- 
nate, simple,  shining,  feather-veined,  nearly  sessile, 

with  fringed  permanent  stipules.  Flowers  perfect, 
regular,  white,  pink,  violet  or  yellow,  generally  in 
terminal  panicles  or  racemes,  and  on  slender  thread- 
shaped  stalks.  Sepals  5,  equal  or  unequal,  imbricated. 
Petals  5,  twisted  in  aestivation,  deciduous.  Stamens 
hypogynous,  definite  and  opposite  the  petals,  or  00, 
all  fertile,  in  more  rows  than  one,  of  which  the 
innermost  alone  is  fertile,  the  exterior  assuming  the 
appeai'ance  of  petaloid  scales.  Anthers  turned  out- 
Avards,  2-celled,  opening  lengthwise.  Ovary  free, 
1 -celled,  with  3  parietal  placentae,  sometimes  3-celled 
at  the  base  and  1 -celled  at  the  apex  ;  style  terminal 
and  stigma  simple  or  nearly  so  ;  ovules  parietal, 
anatropal.  Capsule  3-valved,  1 -celled  or  3-celled  at 
the  base,  with  the  seeds  attached  to  the  edges  of  the 
valves.  Seeds  small,  oblong,  pitted,  with  a  straight 
embryo  in  the  axis  of  fleshy  albumen,  and  the 
radicle  next  the  hilum. 

Among  the  other  differences  between  these  plants 
and  Violetworts  may  be  mentioned  their  stamens, 
when  definite  in  number,  being  opposite  the  petals, 
the  anthers  not  having  a  membranous  termination, 
the  presence  of  5  hypogynous  scales  representing 
sterile  stamens,  the  fruit  having  a  septicidal  de- 

hiscence, so  that  the  seeds  adhere  to  the  edges  and 
not  the  centre  of  the  valves,  and  the  strongly  ribbed 
and  imbricated  calyx.  The  last  character  brings 
them  near  Tutsans,  with  which  they  accord  in  habit, 
but  they  differ  in  their  stipules  and  decidedly  parietal 
placentation.  They  are  also  said  to  approach  Sundews  ;  but  this  is  by  no  means  clear 
Endlicher  points  out  their  affinity  with  Frankeniads,  from  which,  however,  they  are 
easily  distinguished  by  their  polysepalous  calyx,  stipules,  and  anthers  turned  outwards. 

Almost  nothing  is  known  of  their  uses.  Sauvagesia  erecta,  the  herb  of  St.  Martin, 
is  very  mucilaginous.  It  has  been  used  in  Brazil  for  complaints  in  the  eyes,  in  Peru 
for  disorders  of  the  bowels,  and  in  the  West  Indies  as  a  diuretic,  or  rather  in  cases  of 
a  slight  inflammation  of  the  bladder. 

Fig.  CCXXXV. 

GENERA. 
Sauvagesia,  Linn. 
Sauvaqea,  Neck 
Iron.  P.  Br. 

Schuiirmansia,  Bl. 
Eutliemis,  Jack. 

Numbers.  Gen.  3.  Sp.  15. 

Lavradia,  Velloz. 
Luxemburgia,  St.  Hil. 

Plectanthera,  Mart,  et  Zucc. 

Position. — Violacese. — Sauvagesiace.e. — Frankeniacese. 
Hypcricacece. 

Fig.  CCXXXV.— Lavradia  YeWom.—A.  St.  Hilaire. 
exterior  petaloid  scales;  3.  a  seed  ;  4.  a  section  of  it. 

1.  an  expanded  flower ;  2.  the  stamens  with 
2  C 
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Order  CXX.    CRASSULACE^.— Hottse-leeks. 

Sempervivse,  Juss.  Gen.  207.  (1789).— Succulentce,  Vent.  Tabl.  3.  271.  (1799).— Crassulse,  Juss.  Diet,  des Sc.  Nat.  11.  369.  (1818).— Crassulacese,  DC.  Bull.  Philom.  n.  49.  p.  1.  (1801)  ;  Fl.  Fr.  ed.  3.  v.  4.  p. 
271.  (180P1  ;  Mdmoire  (1828)  ;  Prodr.  3.  381.  (1828;  ;  Endl.  Gen.  clix.;  Meisn.  p.  134.— Sedeee, 
Spreng. 

Diagnosis. —  Violal  Exogens,  with  polypetalous  or  monopetalom  flowers,  a  many-leaved 
calyx,  hypogynous  petals,  and  follicular  apocarpous  fruit. 

Succulent  herbs  or  shrubs.  Leaves  entire  or  pinnatifid  ;  stipules  none.  Flowers 
usually  in  cymes,  sessile,  often  arranged  on  one  side  only,  along  the  divisions  of  the 
cymes.  Sepals  from 
.*)  to  20,more  or  less united  at  the  base. 
Petals  inserted  in 
the  bottom  of  the 
calyx,  either  dis- tinct or  cohering  in 
a  monopetalous  co- 

rolla. Stamens  in- 
serted with  the  pe- 

tals, either  equal 
to  them  in  number 
and  alternate  with 
them,  or  twice  as 
many,  those  oppo- 

site the  petals  being 
shortest,  and  arriv- 

ing at  perfection 
after  the  others  ; 
filaments  distinct, 
subulate  ;  anthers 
of  2  cells,  bursting- 
lengthwise.  Hypo- 

gynous scales  seve- ral, 1  at  the  base  of 
each  carpel,  some- 

times obsolete.  Car- 
pels of  the  same 

number  as  the  pe- 
tals, opposite  to 

which  they  are 
placed  around  an 
imaginary  axis,  1- 
celled,  tapering  into  stigmas,  sometimes  consolidated  ; 
styles  continuous  with  the  ovaries  ;  ovules  sutural,  00, 
or  definite  in  number,  horizontal  or  pendulous,  anatro- 
pal.  Fi'uit  consisting  of  several  follicles,  opening  by 
the  suture,  or  collected  into  a  capsule  of  several  cells 
opening  at  the  back.  Seeds  attached  to  the  margins  of 
the  suture,  variable  in  number  ;  embryo  straight,  m  the 
axis  of  fleshy  albumen,  with  the  radicle  pointing  to  the  hilum. 

All  these  plants  are  remarkable  for  the  succulent  nature  of  their  stems  and  leaves,  in 
which  they  resemble  many  other  and  very  different  Orders.  De  Candolle  suggests  that 
their  real  affinity  is  with  Saxifrages  through  Penthorum,  and  with  Knotworts  (Illecebraceae) 
through  Tillcea.  In  both  those  Orders  the  hypogynous  scales  of  Houseleeks  are  wanting. 

Fig.  CCXXXVI. 

Fig.  CCXXXVII 

Fig.  CCXXXVI.— Sedum  acre. Fig.  CCXXXVII.— 1.  its  flower;  2.  its  seed  cut  open. 
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Are  not  these  bodies  analogous  to  the  scales  out  of  which  the  stamens  of  Beancapcrs 
spring  I  If  so,  an  unsuspected  affinity  exists  between  these  Orders.  To  me  it  appears 
that  if  we  were  to  resolve  the  fruit  of  a  Sauvagosia,  or  any  other  of  this  Violal  Alliance, 
into  its  component  parts,  the  result  would  be  what  we  find  in  Sedum  and  Crassula. 
Endlicher  entertains  a  similar  opinion,  considering  the  Houssleeks  certainly  allied  to 
Turnerads.  De  CandoUe  observes  (Mevwire,  p.  5.)  that  there  is  no  instance  of  a  double 
flower  in  the  Order,  although  it  might  have  been  expected  from  their  analogy  in  struc- 

ture with  Clovevvorts.  Sempervivum  tectorum  exhibits  almost  constantly  the  singular 
phenomenon  of  anthers  bearing  ovules  instead  of  pollen.  Adolphe  Brongniart  has 
remarked  that  in  certain  Houseleeks  no  medullary  rays  are  to  be  found.  He  describes 
the  woody  cylinder  of  Sempervivum  as  consisting  of  little  parcels  of  annular  and  spiral 
vessels  inmiediately  around  the  pith,  on  the  outside  of  which  are  placed  fusiform  woody 
fibres  with  very  fine  4-sided  dots,  arranged  in  radiating  rows,  and  intermingled  with 
some  parcels  of  annular  and  reticulated  vessels.  These  fibres  are  all  in  contact,  are 
cntu'ely  destitute  of  medullary  processes,  and  are  only  interrupted  in  order  to  leave  a 
passage  for  the  vascular  bundles  belonging  to  the  leaves,  and  for  the  cellular  tissue  that 
accompanies  them.  M.  Brongniart  states,  however,  that  this  structure  is  not  of  constant 
occurrence  in  the  Order  of  Houseleeks.  On  the  contrary,  he  describes  the  Crassula 
portulacacea  in  the  following  words  :  "  Tn  this  plant  it  may  be  said,  notwithstanding  the 
large  size  at  which  it  arrives  in  a  few  years,  that  there  is  no  woody  zone  at  all  ;  in  it, 
that  very  hard  tissue,  which  is  found  in  regular  concentric  circ3?a  m  other  Houseleeks, 
and  which  consists  of  dotted  woody  fibre  and  vessels,  is  entirely  wanting  ;  the  stem  in 
fact  contains  nothing  more  than  bundles  of  the  medullary  sheath,  composed  entirely  of 
spiral  vessels,  false  tracliese,  with  annular  and  reticulated  vessels  ;  but  these  bundles 
increase  and  multiply,  so  that  they  may  be  from  40  to  50  in  an  old  stem,  while  there  is 
not  more  than  20  or  24  in  a  young  branch.  They  then  are  2  or  3  millimetres  thick,  in 
the  direction  of  the  rays,  instead  of  half  a  millimetre.  Finally,  the  cellular  space  which 
they  surround,  or  the  pith,  itself  augments  from  4  or  5  millimetres  to  3  or  4  centimetres. 
So  that  every  part  continues  to  grow,  whether  cellular  or  vascular  ;  but  the  bundles  of 
the  medullary  sheath,  thus  increased  in  number  and  size,  still  i-emain  entirely  composed 
of  annular  vessels  or  false  spirals,  without  intermixture  of  woody  fibre,  and  are  sepa- 

rated by  hard  medullary  processes.  Thus  we  have  in  this  Order  an  example  of  essen- 
tial differences  in  the  anatomical  structure  of  the  trunk." — Obs.  on  SigiUaria,  Arch. 

Mus.  1.  437.  Schleiden  found  in  an  old  stem  of  an  Echeveria  an  entire  unifoi'm  mass 
of  wood,  formed  of  parenchyma  without  vessels,  and  scattered  therein  were  vertical 
cords  of  very  thin-sided  parenchyma,  in  the  midst  of  which  ran  spiral  vessels,  most 
of  which  might  still  be  unrolled  (Wiegman,  1839);  and  he  suspects  that  it  may  belong 
to  the  whole  of  this  Natural  Order.  1  do  not,  however,  find  it  in  Echeveria  lurida,  whose 
succulent  stem  has  a  very  large  pith,  and  a  ring  of  extremely  imperfect  wood,  among 
which  spiral  vessels  ai*e  distributed  with  great  irregularity. 

It  appears,  from  De  CandoUe's  researches,  that  of  the  272  species  of  which  he  supposed 
the  Order  to  consist,  133  are  found  at  the  Cape  of  Good  Hope,  2  in  South  America 
beyond  the  tropics,  2  in  the  same  country  within  the  tropics,  none  in  the  West  Indies 
or  the  Mauritian  Islands,  8  in  Mexico,  7  in  the  United  States,  12  in  Siberia,  18  in  the 
Levant,  52  in  Europe,  1 8  in  the  Canaries,  1  in  Southern  Africa  beyond  the  limits  of  the 
Cape,  9  in  Barbary,  3  in  the  East  Indies,  4  in  China  and  Japan,  and  2  in  New  Holland . 
To  these  are  to  be  added  several  species  from  the  Himalayas.  They  are  found  in  the 
driest  situations,  where  not  a  blade  of  grass  nor  a  particle  of  moss  can  grow,  on  naked 
rocks,  old  walls,  sandy  hot  plains,  alternately  exposed  to  the  heaviest  dews  of  night  and 
the  fiercest  rays  of  the  noon-day  sun.  Soil  is  to  them  a  something  to  keep  them  station- 

ary, rather  than  a  source  of  nutriment,  which  in  these  plants  is  conveyed  by  myriads  of 
mouths,  invisible  to  the  naked  eye,  but  covering  all  their  surface,  to  the  juicy  beds  of 
cellular  tissue  which  lie  beneath  them. 

Refrigerant  and  abstergent  properties,  mixed  sometimes  with  a  good  deal  of  acridity, 
distinguish  them.  The  fishermen  of  Madeira  rub  their  nets  with  the  fresh  leaves  of  the 
Ensiao  or  Sempervivum  glutinosum,  by  which  the  nets  are  rendered  as  durable  as  if 
tanned,  provided  they  are  steeped  in  some  alkaline  liquor.  Malic  acid  exists  in  Semper- 

vivum tectorum  combined  with  lime.  Kalanchoe  brasiliensis  appears  to  form  an  excep- 
tion to  the  general  acrid  and  stimulating  properties  of  the  Order.  The  Brazilians  use 

it  as  a  refrigerant ;  and  this  is  the  common  quality  of  the  Order.  Sedum  ochroleucum, 
the  asi^uov  TO  jxiKpov  of  Dioscorides,  and  Sempervivum  tectoinim  are  notable  instances  ; 
Sedum  Telephium  is  another,  and  also  astringent  :  its  leaves  boiled  in  milk  are  used  by 
country  people  in  diarrhoea.  Its  acridity  on  the  other  hand  gave  its  name  to  Sedum 
acre,  a  rubefacient  emetic  and  purgative.    Bryophyllum  calycinum  is  considered  a  vul- 

2  c  2 
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nerary.  The  herbage  of  Crassula  tetragona,  boiled  in  milk,  is  used  at  the  Cape  of  Good 
Hope  against  dysentery  ;  that  of  Rhodiola  rosea  is  an  esculent  among  the  Greenlanders. 

GENERA. 
I.  CRASSULEiE, 

Tillaea,  Mich. 
Bulliarda,  DC. 
Helophytum, ^ck.  et  Z, 

Dasystemon,  DC. 
Telmissa,  Fenzl. 
Septas,  Limi. Crassula,  Haw. 

Gomara,  Adans. 
Sarcolipes,  Eck.  et  Zh, 
Petrogeton,  Eck.  et  Zh. 
Tetraphyle,  Eck.  et  Zh, 
Pyrposea,  Sweet. 
Turgosea,  Haw. 

Globulea,  Haw. 
Thisantha,  Eckl.etZeyh. 
Grammanthes,  DC. 

Vauanthes,  Haw. 
Cyrtogyne,  Haw. Rochea,  DC. 

Danielia,  DC. 
Larochea,  Haw. 
Franciscaria,  DC. 
Franc iscrea,  DC. 
Kalosanthcs,  Haw. 
Dietrichia,  Tratt. 

Kalanchoe,  Adans. 
Verea,  Willd. 

Bryophyllum,  Salisb. 

Crassouvia,  Comm. 
Physocalycium,  Vest. Cotyledon,  DC. Pistorinia,  DC. 

Umbilicus,  DC. 
Orostachys,  Fisch. 
Cotyle,  DC. 
Cotylcphyllum,  Link. Mucizonia,  DC. 
Rosularia.  DC. 

Echeveria,  DC. 
Pachyphytum,  Kl. 

Sedum,  Linn. 
Rhodiola,  Linn. 
Anacampseros,  Tourn. 

Procrassula,  Gris. 
Aithales,  Webb  et  Berth. 
Sempervivum,  Li7in. Jovibarba,  DC. 

Monanthes,  DC. 
Chronobium,  DC. 
Aichryson,  Webb  et  B. 
monium.,  Webb  et  Bth. 
Greenovia,  Webb  et  B. 
Petrophye,  Webb  et  B. 
II.  DlAMORPHEiE. 

Diamorpha,  Nutt. 
Penthorum,  Linn. 

Numbers.  Gen.  22.  Sp.  450. 
CaryophyllacecB. 

Position. — Sauvagesiacese. — Crassulace^. — Turneraceee. 
SaxifragacecB. 

Fig.  CCXXXVIII. 
Fig.  CCXXXVIII. — Greenovia  (Sempervivum  aureum.)- seen  from  one  side  ;  3.  ripe  fruit ;  4.  seed  ;  5.  its  embryo. 

Webb.    1.  petals  and  stamens;  2.  flower 

Combesia,  A.  Richard 
Disporocar2)a,  C.  A. 

ADDITIONAL  GENEKA 

'■jyj  |-  near  Tillaja. ^=;f.B:K:  }accortingtoA.Gray. Sphseritis,  Eckl.  t£r  Zeyh. 

In  Ireland  the  leaves  of  Sedum  dasyphyllum  rubbed  among  oats  are  regarded  as 
a  certain  cure  for  worms  in  horses. 
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Order  CXXl.    TURNERACEiE.— Turnerads. 
lioaseae,  §  of  Tumeraceaj,  Kunth. 

Diagnosis. 

N.  G.  et.  Sp.  6.  123.  (1823).— Turneracese,  DC.  Prodr.  3.  Sib. Gen.  cxciii. ;  Meisner,  p.  123. 

Endl. 

Violal  Exor/ens,  icith  poly pctalous  flowers,  perigynous  contorted  petals,  forked styles  and  exstipulate  leaves. 
Herbaceous  plants,  having  sometimes  a  tendency  to  become  shrubby,  with  a  simple 

or  occasionally  stellate  pubescence.  Leaves  alternate,  without  stipules,  most  commonly 
with  2  glands  ou  the  petiole.  Flowers  axillary,  their  pedicel  either  distinct  or  cohering 

with  the  petiole  ;  with  2  bractlets.  Petals  yellowish,  rarely  blue. 
Calyx  inferior,  often  coloured,  with  5  equal  lobes,  imbricated  in 
aestivation,  lined  by  a  very  thin  plate.  Petals  5,  inserted  into 
the  tube  of  the  calyx,  equal,  with  a  twisted  aastivation.  Stamens 
5,  inserted  into  the  tube  of  the  calyx  below  the  petals,  with 
which  they  are  alternate  ;  filaments  distinct  ;  anthers  oblong, 
erect,  2-celled.  Ovary  superior,  1 -celled,  with  3  parietal  pla- 

centae ;  ovules  00,  anatropal ;  styles  3,  cohering  more  or  less, 
and  simple,  split,  branched  or  multifid  at  the  apex.  Capsule 
3-valved,  I  -celled,  opening  from  the  point  about  as  far  as  the 
middle,  the  valves  bearing  the  placentae  in  their  median  line. 
Seeds  with  a  thin  membranous  strophiole  on  one  side,  crustaceous, 
reticulated  ;  embryo  slightly  curved,  in  the  middle  of  fleshy 
albumen  ;  radicle  turned  towards  the  hilum  ;  cotyledons 
somewhat  plano-convex,  acquiring  the  texture  of  leaves  when 
germinating. 

The  little  herbaceous  plants  forming 
this  Order  were  oddly  placed  by  De 
Candolle  between  Loasads  and  his 
Fouquieraceae,  the  former  a  group  of 
plants  with  an  inferior  ovary,  and  the 
latter  an  miaginary  Order,  one  of 
whose  two  genera  seems  to  be  a  Cantua. 
Others  station  it  in  the  vicinity  of 
Rock  Roses,  from  which  it  differs 
ill  the  calyx,  in  the  insertion  of  the 
stamens,  and  in  the  approximation 

of  the  radicle  to  the  hilum,  agreeing  with  them  in  habit.  With  Mallowworts  the  Order 
corresponds  in  the  twisted  aestivation  of  the  corolla,  and  in  habit.  But  with  Passion- 
worts  and  Loasads  there  is  most  in  common  :  the  presence  of  glands  upon  the  ends  of 
the  petioles  of  Turnerads  is  a  confirmation  of  their  affinity  to  the  former.  They  are 
distinguished  from  Loasads  by  their  fruit  bemg  superior,  and  by  their  definite  stamens  ; 
the  former  character  is,  however,  weakened  by  the  nearly  superior  fruit  of  some  Loa- 

sads. The  hypogynous  petals  of  Frankeniads  sufficiently  distinguish  that  Order,  to  say 
nothing  of  their  unguiculate  petals.     The  forked  styles  of  Turnerads  are  very  peculiar. 

Natives  exclusively  of  the  West  Indies  and  South  America.  There  seems  no 
good  reason  for  supposuig  Turnera  trioniflora  to  be  a  native  of  Japan,,  as  has  been 
asserted. 

The  herbage  of  some  of  them  is  rather  aromatic, 
is  employed  in  Brazil  against  dyspepsia. — Martins. 
a  tonic  and  expectorant. 

GENERA. 

CCXXXIX. 

Turnera  opifera  is  astringent,  and 
Turnera  ulmifolia  is  considered 

Turnera,  Plum.  I  Piriqueta,  Aubl. 
Pumilca,  P.  Br.  Bunihartia,  Neck. 
Bohaddchia,  Presl.  I  Burkardia,  Scop. 

Numbers.  Gen.  2.  Sp.  60.      ?  Wormskioldia,  p.  340. 

LoasacecB. 
Position. — Frankeniaceae. — Turnerace^. — Malesherbiaceae. CistacecB. 

Fig.  CCXXXIX  — Turnera  genistoides. 3.  a  seed  ;  4.  a  section  of  it. 
St.  Hil,   1.  a  flower  cut  open  ;  2.  a  section  of  the  ovary 
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Alliance  XXVII.    CISTALES.—Tri^  Cistal  Alliance. 

Diagnosis. — Hypogynous  Exogens,  with  monodichlamydeous  flowers,  parietal  or  suturai 
placentce,  and  a  curved  or  spiral  embryo,  with  little  or  no  albumoi. 

If  we  consider  the  Violal  Alliance  to  be  closed  by  Turnemds,  that  of  Cistals  will 
necessarily  commence  with  Rock  Roses,  which  have  much  the  habit  of  the  former,  but 
which  are  distinctly  separated  by  their  convolute  embryo  and  orthotropal  seeds,  to  say 
nothing  of  divers  other  characters.  If  the  Rock  Roses  are  regarded  as  an  Order  with 
indefinite  stamens,  they  will  join  Capparids,  but  if  the  genera  with  definite  stamens  are 
assumed  to  be  the  point  of  departure  onwards,  then  it  is  into  Crucifers  that  the  line  will 
pass.  The  parietal  placentation  of  Rock  Roses  is  universal ;  and  though  the  number  of 
placentae  is  never  reduced  to  two,  yet  if  Fig.  ccxli.,  2,  in  the  following  page  has  one 
of  its  placentae  removed  and  the  other  two  brought  into  contact,  we  shall  have  the  silicle 
of  a  Crucifer.  There  is  no  distinct  passage  from  Crucifers  into  Resedads,  which  may 
be  regarded  as  an  anomalous  form  of  Capparids  rather  than  in  direct  succession  from 
Crucifers  ;  but  to  Capparids  themselves  Crucifers  pass  by  the  whole  division  of  Cleomese 
among  the  former,  some  of  which  are  actually  hexandrous.  The  stipitate  fruit  of  Cap- 

parids brings  us  easily  to  Slerculiads  in  the  next  Alliance. 
Supposing  these  views  to  be  just,  then  the  mutual  relation  of  the  Orders  included  in 

the  Cistal  Alliance  may  be  thus  expressed : 
Turneracec^. — Cistacese  :  Brassicacese  :  Capparidacese. — Sterculiacece. ResedacecB. 

Natural  Orders  of  Cistals. 
Stamens  not  tetradynamous,  generally  indefinite.  Flowers  ̂   or\  ^ 

i/.    Seeds  with  albumen.    Fruit  closed  up        .       .       .  J  <-istace^. 
Stamens  tetradynamous.   Floivers^   123.  Brassicace^.. 
Stamens  not  tetradynamous,  definite.    Flowers  not  tetramerous.}  p 

Seeds  without  albumen.    Fruit  usually  open  at  the  point       J  Resedace^. 
Stamens  not  tetradynamous.  Flowers  1/.  Seeds  without  albumen.  }  ̂  .  ̂ , 

Fruit  closerl  up      .       .       .       .       .       .       .       .    /  123.  Capparidace^. 

tl 
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Order  CXXII.    CISTACEiE.— Rock-Roses. 

Cisti,  Jxss.  Gen.  294.  (1789).  —  Cistoideae,  Vent.  Tabl.  3.  219.  (1799^— Cistineae,  DC.  Prodr.  1.263. (1824). — CistaceiE,  Ed.  Pr.  Ixix.  (1836)  ;  Endl.  Gen.  clxxxviii. ;  Meisner,  p.  8;  Spach  in  Ann.  Sc. 
n.  s.  a.  3«5. 

Diagnosis. — Cistal  Exogens,  with  tnmerous  or  pentamerous  flowers,  stamens  usually  00 
and  never  tetradynamous,  closed  up  f  ruit  and  albuminous  seeds. 

Shrubs  or  herbaceous  plants.  Branches  often  viscid.  Leaves  entire,  opposite  or 
alternate,  stipulate  or  exstipulate,  generally  feather-veined,  but  sometimes  fan-veined. 
Kacenies  usually  unilateral.  Flowers  white,  jellow,  or  red,  very  fugacious.  Sepals  3-5, 
contmuous  with  the  pedicel,  persistent,  unequal,  the  three  inner  with  a  twisted  aestiva- 

tion. Petals  5,  very  rarely  3,  hypogynous,  fugitive,  often  crumpled  in  aestivation,  and 
twisted  in  a  direction 
contrary  to  that  of  the 
sepals.  Stamens  defi- 

nite or  indefinite,  hypo- 
gynous, distinct  ;  an- 

thers 2-celled,  opening 
longitudinally.  Ovary 
free,  1-  or  many-celled  ; 
ovules  orthotropal,(very 
rarely  anatropal,<S/jac/t) ; 
style  single  ;  stigma 
simple.  Fruit  capsular, 
usually  3-  or  5-valved, 
occasionally  10-valved, 
either  1  -celled  with  pa- 

rietal placentae  in  the 
axis  of  the  valves,  or 
imperfectly  5-  or  10- 
celled  with  dissepiments 
proceeding  from  the 
middle  of  the  valves, 
and  touching  each  other 
in  the  centre.  Seeds Fig.  CCXL. 
definite  or  00.  Embryo  inverted,  either  spiral  or 
curved,  in  the  midst  of  mealy,  or  somewhat  horny 
albumen.    Radicle  remote  from  the  hilum. 

These  plants  are  perfectly  distinguished  from 
Violetworts,  with  which  they  were  formerly  con- 

founded, by  their  annular  and  inverted  embryo  ; 
from  Bixads  by  this  last  character,  by  their  mealy 
albumen,  habit,  and  not  having  the  leaves  ever 
dotted  ;  from  Tutsans,  by  the  latter  character,  and 
the  structure  of  the  fruit  ;  they  are  also  akin  to 
Poppy  worts  by  the  genus  Dendromecon.  None 
of  their  affinities,  or  of  others  that  may  have  been Fig.  CCXLI. 
mentioned  by  other  Botanists,  appear,  however,  so  strong  as  with  Crucifers  and 
Capparids,  to  which  their  curved  embryo  and  parietal  placentation  bring  the  Rock  Roses 
vei*y  near.  From  all  the  Cistal  Alliance  they  are,  moreover,  known  by  the  presence  of albumen  in  some  abundance. 

A  remarkable  plant,  found  in  Asia,  Africa,  and  South  America,  and  named  Cochlos- 
permum,  seems  to  offer  the  most  highly  developed  form  of  this  Order,  from  which  it 
differs  in  very  little  except  its  habit.  Botanists  usually  place  it  in  the  Theads,  but  its 
parietal  placentae,  anisomerous  flowers,  and  curved  embryo  lying  in  the  midst  of  albu- 

men, seem  fatal  objections  to  that  association.    In  fact  it  has  no  resemblance  to  the 

Fig.  CCXL.— Cistus  Berthelotianus 
the  pointed  end  being  the  true  apex. 

Fig.  CCXLI. — 1.  a  section  of  the  ovary  of  Cistus  Berthelotianus 
lianthemum  canariense. — Webb. 

a  vertical  section  of  ovary  and  calyx  ;  2.  a  seed  cut  through ; 

2.  calyx  and  divided  ovary  of  He- 
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Theads  except  in  its  indefinite  stamens.  An  anonymous  writer  in  the  Linncea,  whose 
views  are  often  judicious,  would  place  the  Rock  Roses  m  the  neighbourhood  of  Mesem- 
bryacese,  Nyctaginacete,  and  Polygonaceise,  and  next  Portulacaceje  :  an  opmion  evidently 
formed  upon  the  supposed  importance  of  a  curved  embryo  and  mealy  albumen. 

South  Europe  and  the  north  of  Africa  are  the  countries  that  Rock  Roses  chiefly  inhabit. 
They  are  rare  in  North  America,  extremely  uncommon  in  South  America,  and  scarcely 
known  in  Asia. 

The  species  have  no  marked  properties,  except  that  tlie  resinous  balsamic  substance, 
called  Ladanum,  is  obtained  from  Cistus  creticus,  and  others  ;  it  has  been  much 
esteemed  as  a  stimulant  and  emmenagogue  ;  it  has  also  been  recommended  in  chronic 
catarrh.  Heliantliemum  vulgare  had  once  some  reputation  as  a  vulnerary,  but  it  is  now 
forgotten.  The  trunk  of  Cochlospermum  Gossypium  yields  the  gum  Kuteei'a,  which  in 
the  north-western  provinces  of  India  is  substituted  for  Tragacanth. — Royle.  A  decoc- 

tion of  the  roots  of  Cochlospermum  insigne,  called  in  Brazil  Butua  do  curve,  is  em- 
ployed in  internal  pains,  especially  such  as  are  produced  by  falls  or  accidents  ;  it  is  also 

asserted  to  heal  abscesses  already  commenced..  C.  tinctorium  is  used  in  cases  of 
amenorrhoea,  and  also  as  a  yellow  dye. 

GENERA. 
Fumana,  Spach. 
Cistus,  Tourin'f. HaLiinium,  lJunal. 
Ludaniiim,  Spach. 
Rhodocistus,  Spach. 
Erythrocistus.  Dunal. 
Ledonia,  Spach. 

Sfcphanocarptis,  Spch. 
Helianthemum,  Tournef. 
Brachypetalum,  Dun. Aphananthemum,  Sph. 
Eriocarpiim,  Dun. 
Pseudocistm,  Dun. 
Rhodax,  Spach. 

Argyrolepis,  Spach. Tuberaria,  Dun. 
Lecheoides,  Dun. 
Crocanthemum,  Spach. 
Heteromeris,  Spach. 
Trichasterophylliim , 

Willd. 

Lechea,  Linn. Lechidium,  Spach. 
Hudsonia,  Linn. Taeniostoma,  Spach. 
Cochlospermum,  Kunth, 

Wittelshachia,  Mart. 
Maximiliania,  Schk. 

Numbers.  Gen.  7.    Sp.  185. 

SterculiacecB. 
Position. — Brassicaceee. — Cistace^. — Capparidaceae. 

Hypericace<B. 

M.  Planchon  separates  Cochlospermum  as  the  type  of  an  order  which  he  calls 
CocHLOSPERMEiE,  and  which  he  conceives  to  be  more  allied  to  Zygophyls  and 
Cranesbills  ;  and  he  refers  to  the  order  the  genus  Amoi-euxia,  or  Euryanthe.  (See 
London  Journal  of  Botany,  VI.  301).  I  am  not,  however,  prepared  to  remove 
these  plants  from  the  neighbourhood  of  Cistaceae,  where  they  now  stand.  The 
following  is  the  little  groupe  which  M.  Planchon  proposes. 

COCHLOSPERME^. 
Cochlospermum,  Kunth,  as  aboye. 

Azeredia,  Allemao. 
Amoreuxia,  Mof.  Sesse. 

Euryanthe,  Schlecht. 
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Order  CXXIII.    BRASSICACEiE.— Crucifeks. 

Crucifera;,  Juss.  Gen.  237.  (1789)  ;  DC.  Mdmoire  sur  les  Cruci/eres ;  Si/st.  2. 139  ;  Prodr.  1.  131 ;  Bartl. Old.  Nat.  2G1 ;  Endl,  Gen.  clxxxi.  ;  Meisncr,  Gen.  p.  9. 

Diagnosis. — Cistal  Exogens^  with  tetramerous  floivers  and  tetradynamous  stamens. 
Herbaceous  plants,  annual,  biennial,  or  perennial,  very  seldom  suffruticose.  Leaves 

alternate.  Flowers  usually  yellow  or  white,  seldom  purple,  without  bracts,  generally 
in  racemes.  Sepals  4,  deciduous,  imbri- 

cate or  valvate.  Petals  4,  cruciate,  alter- 
nate with  the  sepals.  Stamens  6,  of  which 

two  are  shorter,  soUtary,  and  opposite  the 
lateral  sepals ;  occasionally  toothed  ;  and 
four  longer,  in  pairs,  opposite  the  anterior 
and  posterior  sepals,  generally  distinct, 
sometimes  connate,  or  fiu-nished  with  a tooth  on  the  inside.  Disk  with  various 
green  glands  between  the  petals  «nd  the 
stamens  and  ovary.  Ovary  superior, 
unilocular,  with  pai'ietal  placentae  usually 
meeting  in  the  middle,  and  forming  a 
spm'ious  dissepiment.  Stigmas  2,  oppo- 

site the  placentse.  Fruit  a  siHque  or 
sihcule,  1 -celled,  or  spiu-iously  2-celled  ; 
1-  or  many-seeded  ;  dehiscing  by  two 
valves  separating  from  the  replum  ;  or 
indehiscent.  Seeds  attached  in  a  single 
row  by  a  funiculus  to  each  side  of  the 
placentae,  generally  pendulous.  Albumen 
none.  Embryo  with  the  radicle  folded 
upon  the  cotyledons,  which  are  occasion- 

ally slit  or  lobed. 
This  Order  is  among  the  most  natural 

that  are  known,  and  its  character  of 
having  what  Linnsean  Botanists  call  tetra- 

dynamous stamens  is  scarcely  subject  to 
exception.  It  has  a  near  relation  to 
Capparids,  with  which  it  agrees  in  the 
number  of  the  stamens  of  some  species  of 
that  Order,  in  the  fruit  having  two  pla- 

centae and  a  similar  mode  of  dehiscence, 
and  in  the  quaternary  number  of  the 
divisions  of  the  flower.  To  Poppyworts 
it  is  thought  to  approach  in  the  unusual 
number  of  the  petals  and  in  the  structure 
of  the  finiit  of  some  genera  of  that  Order,  such  as  Glaucium  and  Chelidonium  ;  with  the 
siliquose-fruited  Fumeworts  it  has  also  some  analogy,  and  even  with  the  whole  of  that 
Order  m  the  number  of  its  petals,  supposing  the  common  opinion  of  the  nature  of  the 
floral  envelopes  of  Fumeworts  to  be  correct,  or  in  the  binary  division  of  its  flower,  from 
which  the  quatei-nary  is  only  a  slight  deviation,  upon  the  hypothesis  I  have  suggested 
in  speaking  of  that  Order.  But  the  totally  different  structm-e  of  the  seed  forbids 
Crucifers  to  be  associated  in  the  same  group  with  the  latter. 

Crucifers  may  be  said  to  be  characterised  by  their  deviation  from  the  ordinary 
symmetry  observable  in  the  relative  arrangement  of  the  parts  of  fructification  of  other 
plants, — deviations  which  are  of  a  very  interestmg  nature.  Their  stamens  are  arranged 
thus  :  two  stand  opposite  each  of  the  anterior  and  posterior  sepals,  and  one  opposite 
each  of  the  lateral  sepals  ;  there  being  6  stamens  to  4  sepals,  instead  of  either  4  or  8, 
as  would  be  normal.  Now  in  what  way  does  this  arise  ?  Is  the  whorl  of  stamens  to  be 
considered  double,  one  of  the  series  belonging  to  the  sepals,  and  one  to  the  petals,  and, 
of  these,  a  part  imperfect  ?  I  am  not  aware  of  any  such  explanation  having  been 
offered,  nor  do  I  know  of  a  better  one.  It  appears  to  me  that  the  outer  series  is  incom- 

plete, by  the  constant  abortion  of  the  stamens  usually  belonging  to  the  anterior  and 

Fig.  CCXLII. — Erucastrum  Canariense.  1.  a  flower ;  2.  the  stamens ;  3.  the  siliqua,  with  the  valve 
separating  from  the  replum  ;  4.  a  transverse  section  of  a  seed  ;  5.  a  perfect  seed. 

Fig.  CCXLII. 
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posterior  sepals,  the  two  pairs  that  remain  belonging  in  tact  to  the  four  petals.  But  it 
is  in  their  fruit  that  the  great  peculiarity  consists. 

Fig.  CCXLIII. 
Since  the  placentae  are  opposite  the  lobes  of  the  stigma  in  this 

Order,  it  is  difficult  to  reconcile  the  finiit  with  any  general 
theory  of  structure.  Either  it  is  in  reality  composed  of  four 
carpels,  two  of  which  are  abortive,  as  was  first  suggested  by  me 
in  the  Botanical  Register,  fol.  1168,  or  each  of  the  two  lobes 
of  the  stigma  is  composed  of  two  half  lobes  belonging  to  different 
carpels,  as  ua  Poppyworts.  In  any  view,  the  dissepiment  which 
cuts  off  the  interior  of  the  fruit  into  two  cells  must  be  considered 
spui-ious,  and  a  mere  expansion  of  the  placentae. 

The  opinions  of  Botanists  are  much  divided  as  to  this  matter  ; 
M.  Kunth  agrees  with  me  in  considering  the  fruit  composed  of 
four  carpels.  And  a  variety  of  evidence  has  gradually  collected 
in  favour  of  this  theory.  M.  Alph.  De  CandoUe  has  shown  that 
the  common  Wall-flower  is  occasionally  4 -celled  (Monstruositts 
Vegetaux,  15.  t.  5.)  There  is  a  genus  called  Tetracellion,  which 
derives  its  name  from  the  same  circumstance.  Mr.  Bai-ker 
Webb  has  published  an  account  of  a  Canary  shrub,  named 
Parolinia,  in  which  the  valves  are  constantly  extended  into 
stigmas.  But  Mr.  Howell  (Ann.  N.  Hist.  x.  254.)  adopts 
Brown's  view  of  the  subject,  and,  because  of  the  supposed affinity  of  Poppyworts,  concludes  that  the  fruit  of  Crucifers  is 
only  composed  of  two  carpels.  He  does  not,  however,  offer  any 
du-ect  proof  of  the  correctness  of  this  opinion. 

Almost  all  Crucifers  are  destitute  of  bracts,  and  have  the 
Fig.  CCXLIV. 

Fig.  CCXLIII. — 1.  Cheiranthus  cheiri ;  2.  its  stigma  ;  3.  the  same  with  one  valve  off ;  4. 
tion  of  a  seed  ;  .')  a  diagram  to  illustrate  the  position  of  the  parts  of  the  flower. 

l"ig.  CCXLIV.— Fruits  of  Parolinia  ornata.  after  Wtbb. 
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calyx  imbricated  in  aestivation  ;  but  Brown  has  noticed  (Denham,  p.  7.)  tiuit  in  Sa- 
vignya  and  Ricotia  it  is  valvate. 

Linnaeus  divided  the  Order,  which  is  the  same  as  his  Tetradynamia,  by  the  form  of 
the  fi'uit,  under  two  heads,  bearing  the  names  of  Sihquosa  and  Siliculosa.  More 
recently  divisions  have  been  founded  upon  the  nature  of  the  plicature  of  the  cotyledons 
and  the  position  of  the  radicle  with  respect  to  them.  It  is  difficult  to  say  what  degree 
of  importance  really  deserves  to  be  attached  to  these  characters,  which  are  however  at 
present  in  general  use. — See  Torrey  in  Ann.  Lye.  N.  York,  iv.  90. 

This  is  an  Order  eminently  European  ;  1G6  species  are  found  in  northern  and  middle 
Europe,  and  178  on  the  northern  shore  or  islands  of  the  Mediterranean;  45  are 
peculiar  to  the  coast  of  Africa,  between  Mogador  and  Alexandria  ;  184  to  Syria,  Asia 
Minor,  Tauria,  and  Persia  ;  99  to  Siberia  ;  35  to  China,  Japan,  or  India  ;  16  to  New 
Holland  and  the  South  Sea  Islands  ;  G  to  the  Isle  of  ̂ France  and  the  neighbouring 
Islands  ;  70  to  the  Cape  of  Good  Hope  ;  9  to  the  Canaries  or  Madeu*a  ;  2  to  St.  Helena ; 
*2  to  the  West  Indies  ;  41  to  South  America  ;  48  to  North  America  ;  5  to  the  islands 
between  North  America  and  Kamtchatka  ;  and  35  are  common  to  various  parts  of  the 
world.  This  being  their  general  geographical  distribution,  it  appears  that,  exclusive  of 
species  that  are  uncertain,  or  common  to  several  different  countries,  about  100  are 
found  in  the  southern  hemisphere,  and  about  800  in  the  northeiui,  or  91  in  the  New,  and 
the  rest  in  the  Old  World.  Finally,  if  we  consider  them  with  regard  to  temperature,  we 
shall  find  that  there  are, — 

In  the  frigid  zone  of  the  northern  hemisphere  205 
In  all  the  tropics  (and  chiefly  in  mountainous  regions)      ....  30 
T   ̂ 1    ̂   ,  f  of  the  northern  hemisphere  5481 
In  the  temperate  zone     |  of  the  southern  ditto  .    .    .    86 1  *  * 

Such  were  the  calculations  of  Ue  Candolle  in  1821.  Although  requiring  considerable 
modification,  especially  in  the  Asiatic  and  North  American  numbers,  which  are  much 
too  low,  they  serve  to  give  a  general  idea  of  the  manner  in  which  this  Order  is 
dispersed  over  the  globe. 

The  universal  character  of  Crucifers  is  to  possess  antiscorbutic  and  stimulant 
qualities,  combined  with  an  acrid  flavour.  The  officinal  species  are  among  the 
commonest  of  all  plants,  and  only  require  to  be  named.  They  are  found  to  contain  a 
great  deal  of  nitrogen,  to  which  it  is  supposed  is  due  their  animal  odour  when  rotting. 
Mustard,  Cress,  Horseradish,  and  many  others,  are  extremely  stimulating  and  acrid. 
The  seeds  of  Sinapis  chinensis  are  considered  by  Hindoo  and  Mahometan  practitioners 
as  stimulant,  stomachic,  and  laxative.  The  seeds  of  one  species  of  Arabis  (chinensis, 
Rottler)  are  pi"escribed  by  the  Indian  doctors  as  stomachic  and  gently  stimulant  ;  but 
they  apprehend  its  bruaging  on  abortion  if  imprudently  given.  When  the  acrid  flavour 
is  dispersed  among  an  abundance  of  mucilage,  various  parts  of  these  plants  become  a 
wholesome  food  ;  such  as  the  root  of  the  Radish  and  the  Turnip,  the  herbage  of  the 
Water-cress,  the  Cabbage, 
and  the  Sea-kale.  Accord 
ing  to  Muller  the  Water- cress contains  iodine. 
Sulphur  exists  in  the  oils 
of  Mustard  and  Horse- 

radish to  the  extent  ol 
about  30  per  cent. — Ch 
6^2.  1843,  p.  674.  The  oil 
of  the  seeds  is  one  of  their 
more  important  products. 
That  fi'om  Rape  is  in 
very  general  use,  and  the 
residue,  rich  in  nitrogen, 
is  largely  employed  by  the 
farmer  as  manure,  or  cattle 
feed,  under  the  name  of 
Oil-cake.  Another  of  the 
oil  plants  is  Camelina 
sativa,  or  Gold  of  Pleasure  ;  but  its  cake  is  said  to  be  too  acrid  for  cattle,  {Gardeners' 
Chronicle,  1843,  p.  678  ;)  brooms  are  made  from  the  dry  haulm.  Cochlearia  officinalis, 
or  Scurvy -grass  was  once  in  great  repute  as  an  antiscorbutic.  It  is  stimulant  and 
diui-etic  if  eaten  fresh,  but  becomes  inert  when  dried.    Cardamine  pratensis  is  said  to 

Fig.  CCXLV.— Anastatica  hierochuntina. 
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be  stimulant,  diaphoretic  and  diuretic.  The  dried  flowers  have  been  a  popular  remedy 
for  epilepsy  in  children .  The  great  fleshy  root  of  Crambe  tatarica,  sometimes  called 
Tarta,r  bread,  is  eaten  in  Hungary,  peeled  and  sliced  with  oil,  vinegar,  and  salt,  or  even 
when  boiled.  Isatis  tinctoria,  or  Woad,  was  formerly  a  favourite  blue  dye  in  this 
country.  Numerous  species  are  celebrated  for  their  beauty,  of  which  the  Wall-flower, 
Stock,  Honesty,  and  Rocket,  are  every-day  examples.  Finally,  one  of  the  Order 
possesses  strongly-marked  hygrometrieal  qualities.  This  plant,  the  Anastatica  hiero- 
chuntina  or  Rose  of  Jericho,  is  an  annual,  found  wild  in  the  Egyptian  deserts,  and  when 
full  grown  contracting  its  rigid  branches  into  a  ball,  which  is  soon  caught  up  by  the 
wind  and  hurried  from  place  to  place.  But  as  soon  as  it  is  exposed  to  water  the 
branches  relax  and  s])read  flat,  as  if  its  life  was  renewed.  Some  superstitious  tales  are 
told  of  it,  among  which  it  is  said  to  have  first  bloomed  on  Christmas  eve,  to  salute 
the  birth  of  the  Redeemer,  and  paid  homage  to  His  resurrection  by  remaining  expanded 
till  Easter. — See  Gardeners'  Chronicle,  1842,  p.  363. 

GENERA. 
I.  PLEURORHIZEvE 

(0  =) ARABID.E. 
Matthiola,  R.  Br. 

Leucoium,  Monch. 
Pachynotum,  DJ. 
Luperia,  DC. 
Pinwna,  DC. 
Acinotum,  DC. 
Triceras,  Andrzeiows. 

Notoceras,  R.  Br. 
Biceratium,  Ait. 

Parolinia,  Webb. 
Andrzeiowskya,  Reichnb. 

Macroceratium,  DC. 
Cheiranthus,  R.  Br. 

Schelhammeria,  Herit. 
Cheiri,  Adans. 
Psilostylis,  Andrz. 
Dichroanthus,  Webb 

et  Ber. 
Jodanthus,  Tor.  etA.  Gr. 
Clausia,  Trotzk. 
Oudneya,  R.  Br. 
Nasturtium,  R  Br. 
Cardaminum,  Monch. 
Sisymbrium,  Magiiol. 
Bceumerta,  Fl.  Wetter. 
Brachylobos,  Allion. 
Radicula,  Dill. 
Roripa,  Scop. 
Caroli-Gmelina,  Fl. Wetter. 
Clandestinaria,  DC. 

Barbarea,  R.  Br. 
Streptanthus,  Nutt. 

Euclisia,  Nutt. 
Turritis,  Bill. 
Pachyneurum,  Bung. 
Arabis,  Linn. 

Abazicarpns,  Andrz. 
Campr/locarpus,  C.  A. M. 
TurriMla,  C.  A.  M. 
Ca  rd  a  minopsis,  C .  A .  M . 
Leplo.stylis,  C.  A.  Mey. 
Catalohus,  C.  A.  Mey. 

Stevenia,  Fisch.  etAdam. 
Parrya,  R.  Br. 

Neiiroloma,  Andrz. 
Leisopora,  C.  A.  Mey. 
?  Ermannia,  Cham. 

Phcenicaulis,  Nutt. 
Macropodium,  R.  Br. 
Cardaniine,  Linn. 
Pteroneuron,  T)C. 
Dentaria,  Toiirncf. 
Leavenworthia,  Torr. AL  \  SSID.E. 
Lunaria,  Linn. 
Brachypus,  Led. 
Ricotia,  Linn. 

Scopolia,  Adans. Farsetia,  Torr. 
Alj/ssum,  Adans. 

Cyclocarpcea,  DC. 
Fibigia,  Medik. Meniocus,  Desv. 

Berteroa,  DC. 
Alysson,  Medik. 
Monchia,  Roth. 
Stevena,  Andrz. Aubrietia.  Adans. 

Vesicaria,  Lam. 
Alyssoides,  Medik. 
?  Physaria,  Nutt. 

Coluteocarpus,  Boiss. 
Glyce,  Lindl. 
Koniga,  Adans. 
Clypeola.  Neck. Octadenia,  R.  Br. 
Lobidaria,  DC. 

Schiwereckia,  Andrz. 
Aurinia,  Desv. 
Psilonema,  C.  A.  Mey. 
Alyssum,  Linn. 

Adyseton,  Scop. 
Odontarrhena,  C.  A.Mey. 
Ptilotrichum,  C.A.  Mey. 
Clypeola,  Linn. Fosselinia,  Scop. 

Jonthlaspi,  Tournef. 
Orium,  Desv. 
Bergeretla,  Desv. 

Peltaria,  Linn. 
Bohatschia,  Crantz. 

Petrocallis,  R.  Br. 
Zizia,  Roth. 

Draba,  Linn. 
Odontocyclus,  Turcz. 
Erophila,  DC. 

Gansblum,  Adans. 
Cochlearia,  Linn. 

9  Rhizobotrya,  Tausch. 
Kernera,  Medik. Armoracia,  Rupp. 
Raphanis,  Monch. 

Graellsia,  Boiss. 
Tetrapomid.e,  Turcz. 

Holargidium,  Turcz. 
Tetrapoma,  Turczan. 

Tetracellion,  Turczan. 
SELBNID^. 

Selenia,  Nutt. 
Thlaspid.'e. 

Didymophysa,  Boiss. 
Thlaspi,  Dillen. 
Pachyphragma,  DC. 
Pterolohium,  Andrz. 
Carpoceras,  Link. Nomisma,  DC. 
Neurotropis,  DC. 
Plcrotropis,  DC. 

Lyrocarpa,  Ilarv. Hrossardia,  Boiss. 
Teesdalia,  R.  Hr. 

Gini,i„hi,  I!art. Ibuns, 
Arabis,  Adaus. 

Pseudo- Thlaspi, Magn. 
Thlaspidimn,  Andrz. 

Cynocardamum,  Webb  et Berth. 
Heldreichia,  Boiss. 

Zygopeltis,  Fenzl. Biscutella,  Linn 
Jondraba,  Medik. 
Thlaspidium,  Medik. 

Dithyrea,  Harv. 
Diastrophis,         .^i  Mc?/. 
Megacarpasa,  DC. Crenularia,  Boiss. 
Moriera,  Boiss. 

CREMOLOBID^. 
Cremolobus,  DC. 
Menonvillea,  DC. 

ANAhTATICID^. 
Morettia.  DC. 

Ntctoiixia,  DC. 
Anastatica,  Gdrtn. 

Hierocontis,  Adans. 
EUCJyIDIDiE. 

Euclidium,  R.  Br. 
Soria,  Adans. Ochthodium,  DC. 
Bunias,  Desv. 

CAKILFD^. 
Cakile,  Tournef. 
Chorispora,  DC. 

Chorispermum,  R.  Br. Cordylocarpus,  Desf. 
II.  NOTORHIZE^. 

(Oil). SISYMBRID^E. 
Malcolmia,  R  Br. Citharoloma,  Bung. 
Hesperis,  Linn. Hesperidium,  DC. 

Deilosma,  Andrz. Arabidium,C  A.Mey. 
Plagioloba,  C.  A.  Mey. 

Dontostemon,  Andrz. 
Andreoskia,  DC. 
HespeHdopsis,  DC. 

Tonguea,  Endl. 
Pachypodium,  Webb, 

et  Berth. 
Sisymbrium,  Linn. 
Erysimum,  Tournef. 
Velarum,  DC. 
Kluckia,  Andrz. ChamcetMuni.  Wallr. 
Norta.  Adans. 
9  Psilostylum,T>C. . 
Leplocarpaa,  DC. Descurainia,  Webb,  et 

Berth. Dcseurea,  Guett. 
Sophia,  Hall. / fu f/ u cnini a,  Ueichenh. Kibera,  Adans. 
AUiaria,  Adans. 

Arabidopsis,  DC. 
?  HaUmolob2is,Ta,viseh. 

Drabopsis,  Koch. 
Tropidocarpum,  Hook. 
Erysimum,  Linn. 

Agonolobus,  C.  A.Mey. 
Cuspidaria,  Link. Cheiropsis,  C.  A.  Mey, 
Cheirinia,  Link. 
Erysimastru  m ,  C .  A .  M . 
Conringia,  Heist. 
Gorinkia,  Pre  si. Crantzia,  Lagasc. Tetracme,  Bung. 
Tetraceratum,  DC. 

Saielowskia,  C.  A.  Mey. 
Taphrospei-mura,  C.A.M. Braya,  Sternb.  et  Hopp. 
Syrenopsis,  Jaub. 
Leptaleum,  DC. C'hristolea,  Camb. 
Thelypodium,  Endl. 
Pachypodium,  Nutt. 

Stanley  a,  Nutt. Podolobus,  Rafin. 
Warea,  Nutt. 

Camelinid.^:. 
Syrenia,  Andrz. Stylonema,  DC. Menkea,  Lehm. 
Camelina,  Crantz. 
Myagrum,  DC. Leiolobium,  DC. 

Stenopetalum,  R.  Br. 
Eudema,  H.  B.  K. Mathewsia,  Hook. 
Platypetalum,  R.  Br. 
Eutrema,  R.  Br. 
Aphragmus,  Andrz. Orobium,  Reichenb. 

Oreas,  Cham. 
Platyspermum,  Hook. 

Lepidid^. 
Capsella,  Vent. 
Marsypocarpus ,  Neck. Rodschiedia,  Gartn. 
Bursa,  Guett. 

Hymenolobus,  Nutt. 
lonopsidium,  Reichenb. Bivonasa,  DC. 
Eunomia,  DC. 
Hutchinsia,  R.  Br. 

Nocccea,  Reichenb. Nasturtiolum,  Gray. 
Iberidella,  Boiss. 
Lepidium,  R  Br. Kandis,  Adans. Cardaria,  Desv. 

Cardiolepis,  Wallr. 
Jundziliia,  Andrz. 
Ellipsaria,  DC. 
Bradypiptum,  DC 
Cardamon,  DC. 
Nasturtium,  Ba-rh 
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Lcpia,  Desv. 
Lasioptera,  Andrz, 
DUeptium,  Haf. 
Nitstitrtioidcs,  Medik. 
.SV/(cAv//?;,vv/m.Fl.Wet 
Liliidiastrum,  DC. 

rhysolejjidium,  Schrk. 
Hyinenophysa,  C.A.  Mey. 
-itlthioneina,  R.  Dr. 
Canipyloptera,  lioiss. 
Hexaptera,  Hook. 
?Dispeltophorus,\je\\va.. 

ISATIDM. 
Tetrapterygiuni,  f  wc/t.  et Mei/. 
1  satis,  Linn. 

Gkistum,  DC. 
Sauieraria,  Desv. 

Pacliypterygium,  Bung. 
J'achi/pteris,  Kar. Tauscheria,  Fisch. 

Chastoloma,  Bunge. 
Texieria,  Jaub. 

Glastaria,  Boiss. 
Boreava,  Jaub. 
Neslia,  Desv. 

Vogelia,  Med. 
Rapistrum,  Hall. 

Myagrum,  Tourncf. 
Deltocarpus,  Heiit. 
Sinist7'ophorum,^chx:k Traillia,  Lindl. 

Lachnoloma,  Bunge. .  \ 
Anchonid^. 

Goldbachia,  DC. 

BRASSICACE^. 
Anchonium,  DC. 
Sterignia,  DC. 

Sterigmosleinon,  M,  B 
Anthrolobus,  Stev. Morisia,  Gaij. 

Cryptospora,  Kar. 
III.  ORTHOPLOCE^ 

(0  >>). Brasstcid^. 
Sinapidendron,  Lowe. 
DLiaccium,  DC. 

Brassica,  Linn. 
Brassica,  Tournef. 
Rapa,  Touruef. 
Napus,  Tournef. 

Sinapis,  Tournef. 
Sinapistriim,  Reichnb. 
Rhamphospcrmum, 

Andrz. 
Bonnania,  Presl. 
9  IIirsch/eldia,Moiich. 

Douepea,  Cambess. 
Erucastrura,  Presl. 
Micropodium,  DC. 
GUntherta,  Andrz. 

Orychophragmus,  Bung. Moricandia,  DC. 
Diplotaxis,  DC. Eruca,  Tournef. 
Euzomum,  Link. 

Vei.lid^. 
Vella,  DC. 
Boleum,  Desv. 
Stroganovia,  Kar. 
Stubendorfia,  Schr. 

Carrichtera,  DC. 
Succowia,  Medik. 
Savignya,  DC. 

PSYCHID*. 
Schouwia,  DC. 
Psychine,  Desf. 

ZlLLWM. 
Zilla,  Forsk. 
Muricaria,  Desv. 
Calepina,  Adans. 

llAPHANrO^. 
Crambe,  Tourmf. 
Bapistrum,  Bocrh. Schrankia,  Medik. 
Candy locarya,  Bess. 
Arthrolobus,  Andrz. 

Didesmus,  Desv. 
Enarthrocarpus,  LaUll. 
llaphanistruni,  Tournef. Dondisia,  Neck. 
Ormycarpus,  Neck. 
Durandea,  Delarbr. 

Raphanus,  Tournef. 
FOKTUYNID/E,  BoisS. 

Fortuynia,  Shutt. 
IV.  SPIROLOBE^. 

(0  HID. BUNIAD^. 
Bunias,  R,  Br. 

Erucago,  DC. 
Lcelia,  Adans. 

Erucarid^. 
Erucaria,  Gartn. 
Cycloptychis,  E.  M. 
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V.  DIPLECOLOBE^E 
(Oil II II). Senebikrid.*;. 

Senebiera,  Poir. 
Nasturtiolum,  Medik. 
Carara,  Medik. 
Coronopus,  Hall,  DC. 
Cotyliscus,  Desv. Monoploca,  Bunge. 

Cycloptychis,  E.  M. Bracliycarpaea,  DC. 
SumiLARID^. 

Subularia,  DC. 
Consana,  Adans. 

Heliophilid.*;. 
Ileliophila,  N.  Burnt. 

Trentcpohiia,  Roth. 
Carponema,  DC. Lejjtormus,  DC. 
Ormiscus,  DC. 
Selenocarpjcea,  DC. 
Orlhoselis,  DC. 
Pachystylum,  DC. 
Lanceolaria,  DC. 
Carpopodium,  DC. 

Chamira,  Thunb. 
SCHIZOPETALID^. 

Schizopetalon,  Hook. 
Peyreymondia,  i^arneoMcJ. 
?Redowskia,  Cham.etSch, 
Schimpera,&</?cZ.c<  Hoch. Discovium,  Raf. 

Numbers.  Gen.  173.    Sp.  1600. 
Papaveracece. 

Position. — Cistaceae. — Brassicacejg. — Capparid Fumariacece. 

12        ]:5        14  15  16  17  18 
Fig.  CCXLVI. 

Fig.  CCXLVI. — Fruits  of  various  genera.  6.  silique  of  Mathiola  livida  ;  7.  silicule  of  Thlaspi  latifo- 
lium  ;  8.  silicule  of  Alyssum  spathulatum  9.  silicule  of  Schivereckia  podolica  ;  lu.  silicule  of  Farsetia  ; 
12.  seed  of  Didesmus  ^gyptius  cut  across  ;  13.  silicule  of  Menonvillea  linearis ;  14.  seed  of  Lepidium 
africauum  ;  15.  silicule  of  jEthionema  cristatum  ;  16.  seed  of  Heliophila  crithmifolia ;  17.  seed  of 
Mathiola  oxyceras  ;  18.  silique  of  Mathiola  oxyceras  ;  19.  silicule  of  Didesmus  aegyptius ;  20.  silicule of  Senebiera  serrata. 
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For  further  remarks  upon  the  theory  of  Cruciferous  structure,  see  Moquin  Tandon, 
and  Barker  Webb  in  the  Mem.  Acad.  Toulouse.  These  authors  consider  the  flower  as 
possessing  a  regular  quaternary  structure,  the  fruit  itself  being  composed  of  4 
carpels  ;  but  they  do  not  regard  the  horns  of  Parolinia,  Fig.  CCXLIV.,  as  anything 
more  than  horn-like  processes  of  the  back  of  the  carpels.  The  substance  of  their 
theory  is  as  follows.  "  The  examination  of  the  structure  of  the  fruit  in  Escholtzia californica  induced  Dr.  Lindley  to  create  an  entirely  new  theory,  to  explain  the 
position  of  the  stigma  and  placentae. — Bat.  Reg.,  Vol.  XIV.  1828,  fol.  1168.  He 
imagines  that  the  intervals  which  separate  the  two  placentae  form  each  a  carpellary  leaf, 
reduced  to  its  smallest  dimensions  and  surmounted  by  its  stigma  ;  and  that  the  two 
greater  valves  represent  two  other  carpels  exceedingly  developed,  whose  stigmas  and 
placentae  are  abortive.  This  very  ingenious  theory,  which,  though  not  true,  presents 
a  most  seductive  appearance  of  reality,  has  been  generally  accepted.  Professor 
Kunth  admitted  and  illustrated  it  with  figures,  adding  a  view  of  his  own  as 
to  the  nature  of  the  dissepiment.  This  opinion  by  no  means  agrees  with  the 
observations  on  Embryogeny  published  by  Tr^cul. — Ann.  des  Sc.  Nat.,  2-ieme  Ser., 
Vol.  XX.  p.  339. 

"  Having  explained  the  opinions  of  those  who  have  gone  before  us,  let  us  develop 
our  own.  The  carpellary  leaf  (phyllidium)  and  its  result,  the  carpel  in  reality, 
difi'er  in  appearance  only  from  that  of  other  polycarpous  plants.  Both  reasoning  and analogy  have  brought  iis  to  this  conclusion ;  and  its  truth  is  confirmed  by  the 
monstrous  flowers  published  by  different  authors. 

"As  in  other  carpellary  leaves,  the  ovuliferous  nerves,  or  placentae,  are  carried 
along  the  border  of  the  leaf,  and  ai'e  modifications,  in  fact,  of  its  lateral  nerves.  At 
their  summit  they  form  a  two-headed  stigma,  whose  two  heads  are  separated  by  the 
depression  resulting  from  the  non-development  of  the  middle  nerve  of  the  leaf.  The 
two  or  more  carpellary  leaves  which  compose  the  ovary  are  exactly  united  by  their 
placentae  and  stigmata ;  and  the  apparent  stigma  derived  from  their  union  is  divided 
by  the  common  canal  resulting  from  the  depression  of  both  carpellary  leaves  con- 

founded together.  The  lateral  lobes  of  each  opposite  carpellary  leaf  being  thus 
brought  together  and  forming  an  apparent  whole,  botanists  supposed  they  had  before 
them  two  stigmas  in  this  order  opposed  to  the  placentae,  which  was  contrary  to  all analogy. 

"  When  the  fruit  is  ripe,  the  placentae  and  stigmas  of  the  two  united  carpels  remain 
attached  to  each  other,  as  well  as  the  double  spurious  dissepiment,*  which  they  have 
projected  to  the  middle  of  the  fruit,  or,  in  the  fenestrate  genera,  to  within  a  short 
distance  of  the  axis,  whilst  the  laminae  of  the  leaves,  transformed  into  valves,  fall  off". In  the  Parolinia  ornata  the  summit  of  the  carpel  is  protruded  in  the  form  of  two 
narrow  horns  almost  parallel,  bifurcated  at  their  extremity,  much  longer  than  the 
styles,  but  so  like  styles,  that  Dr.  Lindley  in  his  elaborate  work  (Veg.  Kingd.  p.  352,) 
has  mistaken  them  for  these.  They  are  mere  prolongations  of  the  valves  whereof 
they  form  part,  and  with  which  they  fall  off"  when  the  fruit  is  ripe,  leaving  the  true stigmata  attached  to  the  placentae.  A  similar  dehiscence  is  seen  in  Papaveracese  and 
several  Capparids.  In  the  genus  Tetracellion,  where  the  capsule  has  assumed  the 
normal  tetramerous  type,  the  fruit  is  nearly  that  of  a  Poppy,  the  chief  difference 
consisting  in  the  spurious  dissepiments,  which  in  this  curious  genus  do  not  reach  the 
axis.  The  dehiscence  of  Tetracellion  is  precisely  the  same  as  that  of  Argemone 
mexicana.  The  stigma  is  depressed  in  the  middle,  and  it  is  not  difficult  to  detach 
the  carpellary  leaves,  so  that  each  is  surmounted  by  the  portion  of  the  collective 
stigma  which  belongs  to  it.  One  of  us  has  found  flowers  of  Iberis  with  4  sepals, 
4  petals,  4  stamens,  'and  3  or  4  carpels,  the  first  in  Diplotaxis  tenuifolia,  the  second in  Lepidium  sativum  and  Cheiranthus  Cheiri. — Monstr.  Veg.  p.  IZ  and  14,  and  15, 
fig.  8,  and  following. 

"  Another  analogy  confirms  our  opinion.  On  examining  the  gyna3ceum  of 
Escholtzia  californica,  which  has  four  stigmas,  we  find  that  each  pair  surmounts  a 
carpellary  leaf;  if  we  imagine  each  separate  stigma  of  each  pair  to  be  united  with  its 
neighbour  of  the  opposite  pair,  we  obtain  the  two  spurious  stigmas  of  the  greater 
part  of  Crucifers. 

"If  we  call  Teratology  to  our  aid,  we  find  that  in  all  cases,  where  through 
monstrosity  the  pistil  becomes  foliaceous,  the  ovules  are  placed  at  the  margin  of  the 
leaf;  and  if  the  stigma  is  formed,  it  is  dicephalous  and  placed  at  the  summit. — See 

*  M.  Tr^cul  has  shown  that  the  dissepiment,  originally  simple,  becomes  double  by  the  rupture lengthwise  of  the  lax  and  elongated  tissue  of  the  interior  cells. 
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Engelmann  de  Antholys.  t.  i,fig.  4,  5,  16,  and  17  ;  Presl.  in  Linncea,  Vol.  XVI.  p.  599, 
t.  9  ;  Alph.  D.  C.  Monstr.  Veg.  t.  5,  f.  8. 

"  The  normal  fruit  of  Crucifers  is  therefore  composed  of  four  carpels  disposed 
crossways  :  the  placentae  and  the  stigmas  of  each  are  united,  and  they  are  divided 
from  each  other,  more  or  less,  by  spurious  dissepiments ;  each  of  them  oj^ens,  when 
ripe,  by  a  valve,  which  separates  marginally  and  longitudinally  from  the  placentae, 
which,  together  with  the  dissepiment,  and  surmounted  by  the  stigma,  are  persistent 
in  the  greater  number  of  species.    Two  of  the  carpels  are  constantly  abortive. 

"A  recapitulation  of  what  has  preceded,  leads  to  the  following  conclusion.  The 
floral  type  of  Crucifers  is  quaternary.  The  calyx  is  composed  of  4  leaflets,  the 
corolla  of  4  petals,  the  receptacle  has  4  staminiferovis  glands,  the  androeceum  4 
stamens,  the  gynoeceum  4  pistils,  and  the  fruit  4  carpels.  These  verticils  alternate 
regularly.  Two  stamens  in  the  habitual  state  of  the  flower  have  been  transformed 
into  two  pair  by  multiplication  {dtdoublement) ,  and  two  pistils  have  disappeared  by 
abortion  :  hence  the  androeceum  has  two  component  parts  more  than  it  should  have ; 
the  gynoecevim  two  less.  The  four  staminiferous  glands  are  more  or  less  irregular 
or  incomplete,  and  are  found  above,  below,  or  by  the  side  of  the  filaments.  Their 
volume  has  caused  a  change  in  the  position  of  two  stamens  and  of  two  sepals,  which 
makes  the  androeceum  and  calyx  appear  biverticellate." 

ADDITIONAL  GENERA. 

Arabid^. 
Alyssopsis,  Boiss. Blenuodia,  R.  Br. 
Microstigma,  Trautt 

Alyssid^. 
Pringlea,  Hook.f. 
Glastaria,  Boiss. 
Buchingera,  Boiss: 
Synthlipsis,  A.  Gr. 

SlSYMBRIE^. 
Smelowskia  =  Eutrema. 
Pachypodium,  Webb. 
Greggia,  A.  Gray. 
Strophades,  Boiss. Zerdana,  Boiss. 

Camelinid^. 
Eutrema  =  Smelowskia. 
Parlatoria,  Boiss. 

ISATID^. 
Physorhynchus,  Hook. 
Thysanocarpus,  Hook. Sobolewskia,  Bieb. 

Anchonid^. 
Hussonia,  Boiss. 

PSYCHINID^. 

Cyclopterygium,  Hochsf. 
Raphanid^. 

Hemicrambe,  Webb. 
Spirolobe^. 

Guiraoa,  Cosson. 
Dilophia,  T.  Thomson. 
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Order  CXXIV.    RESEDACEiE.— Weldworts,  or  Resedads. 

Resedaceae,  DC.  Thdor.  ed.  1.  214.  (1813)  ;  Avq.  de  St.  Hil.  Ann.  Soc.  Roy.  Orl.  vol.  13. ;  Endl.  Gen. clxxxiii.  ;  Meisner,  Gen.  p.  18  ;  Wight  Illustr.  1.  36. 

Diagnosis. — Cistal  Exogens,  with  definite  not  tetradynamous  stamens,  not  tetramerous 
flowers,  exalbuminous  seeds,  and  fruit  usually  open  at  the  point. 

Soft  herbaceous  plants,  or  in  a  few  instances  small  shrubs,  with  alternate  entire  or 
pinnately  divided  leaves,  and  minute  gland-like  stipules.    Flowers  in  racemes  or  spikes. 

Calyx  many-parted.     Petals  broad 
fleshy  plates,  having  lacerated  ap- 

pendages at  the  back,  unequal. 
Disk  hypogynous,  1 -sided,  glandular. 

2  Stamens  definite,  inserted  into  the 
disk  ;  filaments  erect  ;  anthers  2- 
celled,oiDening  longitudinally.  Ovary 
sessile,  3-lobed,  1 -celled,  many-seed- 

ed, scarcely  closed,  usually  with  3- 
6-parietal  placentae,  sometimes  sur- 

rounding a  free  central  ovule-bearing 
body.*  Stigmas  3,  glandular,  sessile, 

g  Ovules  amphitropal  or  campulitropal. 
Fruit  dry  and  membranous,  or  suc- 

culent, opening  at  the  apex ;  or  apo- 
carpous, with  empty  carpels  sur- 

rounding a  central  placenta  ;  or  even 
hooded  and  1 -seeded.  Seeds  seve- 

ral, reniform  ;  embryo  taper,  arcuate,  without  albumen  ;  radicle  next  the  hilum. 
The  flowers  of  these  plants,  of  which  the  common  Mignonette  may  be  taken  as  the 

type,  differ  in  many  respects  from  those  of  other  Oi'ders,  especially  in  the  presence  of 
a  very  large  glandular  1 -sided  plate,  out  of  which  the  stamens  grow,  and  in  the  petals 
bearing  a  great  resemblance  to  that  disk.  This  led  me,  in  the  Collectanea  Botanica, 
and  in  the  first  edition  of  this  work,  to  describe  the  structure  of  Weldworts,  as  con- 

sisting of  an  apparent  calyx  which  was  really  an  involucre,  while  the  petals  are  abor- 
tive male  flowers,  and  the  disk  a  calyx  of  one  central  bisexual  flower.  I  am,  however, 

now  convinced,  by  the  arguments  of  Henslow,  that  this  theory  was  erroneous,  and  I 
accordingly  revert  to  the  old  view  of  the  organisation  and  affinities  of  the  Order. 
These  latter  are  chiefly  with  Capparids,  with  which  the  seeds,  the  great  disk  out  of 
which  the  stamens  arise,  and  the  parietal  placentae,  agree. 

All  these  plants  are  weeds  inhabiting  Europe,  the  adjoining  parts  of  Asia,  the  basin 
of  the  Mediterranean,  and  the  adjacent  islands.  A  very  few  occur  in  the  North  of 
India,  the  Cape  of  Good  Hope,  and  California. 

Little  more  is  known  of  their  uses  than  that  Reseda  luteola,  called  Weld,  yields  a 
yellow  dye,  and  that  the  Mignonette  (R.  odorata)  is  among  the  most  fragrant  of  plants. 
They  were  once  regarded  as  sedative,  as  is  indicated  by  the  word  Reseda.  They  are 
generally  sub-acrid  ;  nevertheless  Reseda  Phyteuma,  the  uxio-rpa  of  the  modern  Greeks, 
is  eaten  as  a  kitchen  esculent  in  the  Greek  Archipelago. 

GENERA. 
Ochradenus,  Belil. 
Reseda,  Linn. 

Luteola,  Tournef. 

Fig.  CCXLVII. 

IEresda,  Spa
ch. 

Oligomeiis,  Camhess. 
Resedella,  Webb  et  B. 

Elimia,  Nutt. 
Holopetalum,  Tiircz. 
Astrocarpus,  Neck. 

Sesamoides,  Tournef. 
Se.mmella,  Reichenb. 

I  Caylusea,  St.  Hil. 

Numbers.  Gen.  6.    Sp.  41. 

Position.  Resedace^. — Capparidacese. 

Fig.  CCXLVII.— Reseda  mediterranea.  1.  a  flower  seen  from  above,  much  magnified  ;  2.  a  section  of 
the  same,  showing  the  great  disk  on  one  side  of  the  ovary,  and  within  which  the  stamens  arise  ;  3.  a  cross 
section  of  the  ovary  ;  4.  a  seed  ;  5.  a  section  of  it. 

*  Not  free-central,  hut  reduced  parietal,  according  to  Webb. — Hook.  Journ.  11.  311. 
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Order  CXXV.    CAPPARIDACE^.— Capparids. 
Capparideae,  Juss.  Gen.  242.  (1789)  ;  Ann.  Mus.  18.  474 ;  DC.  Prodr.  1. 237 ;  Endl.  Gen.  clxxxii. ; Meisner,  Gen.  p.  17  ;  Wight.  lUustr.  1.  3o. 

Diagnosis. — Cistal  ExogenSfWith  stamens  not  tetradynamous,  tetrainerous  flowers,  exalbu- 
minous  seeds,  and  a  closed  up  fruit. 

Herbaceous  plants,  shrubs,  or  even  trees,  without  true  stipules,  but  sometimes  with 
spines  in  their  place.    Leaves  alternate,  stalked,  undivided,  or  palmate.    Flowers  soli- 

Fig.  CCXLVIII. 

tary  or  racemose.  Sepals  4, 
either  nearly  distinct,  imbri- 

cated, or  valvate,  equal,  or 
unequal,  or  cohering  in  a 
tube,  the  limb  of  which  is 
variable  in  form.  Petals  4, 
or  even  8,  imbricated,  or  0, 
cruciate,  usually  unguiculate 
and  unequal.  Stamens  almost 
perigynous,  very  seldom  te- tradynamous,  most  frequently 
arranged  in  some  high  mul- 

tiple of  a  quaternary  number, 
definite  or  00,  placed  upon  a 
large  hemispherical  disk,  or 
at  the  apex  of  a  stalk-like 
torus  ;  anthers  turned  in- 

wards, opening  longitudinally. 
Disk  greatly  developed,  some- 

times as  a  fleshy,  hemispheri- 
cal, roundish,  or  stalk-like  body,  sometimes  as  a  nectariferous  glandular 

plate  of  various  forms,  sterile  on  one  side  and  anther-bearing  on  the  other. 
Ovary  stalked,  or  sessile,  1 -celled,  with  2  or  more  parietal  placentte  ; 
ovules  amphitropal  or  campylotropal ;  style  0,  or  filiform  ;  stigma  gene- 

rally round.  Fruit  either  podshaped  and  dehiscent,  or  baccate,  1 -celled, 
seeded,  most  frequently  with  polyspermous  placentse.  Seeds  generally  reniform,  without  al- 

bumen, but  with  the  lining  of  the  testa  tumid, attached  to  the  margin  of  the  valves;  embryo 
curved  ;  cotyledons  foliaceous,  flattish  ;  radicle  taper,  short  or  long,  turned  to  the  hilum. 

Distmguished  from  Crucifers  by  their  stamens  being  often  indefinite,  if  definite  never 
tetradynamous,  or  scarcely  ever,  and  by  their  reniform  seeds.  They  are  related  to 
Passionworts  in  their  stipitate  ovary,  and  fleshy  indehiscent  fruit  with  parietal  polysper- 

mous placentae  ;  and  to  Bixads  in  the  structure  of  their  fruit,  parietal  placentae,  and 
indefinite  stamens  ;  from  these  last  they  are  known  by  their  narrow  placentae,  exal- 
buminous  seeds,  and  pecuhar  habit ;  and  fi'om  the  former  by  a  number  of  obvious  cha- 

racters. Brown  remarks  {Denham,  15,)  that  some  species  of  Capparis,  of  which  C. 
spinosa  is  an  example,  have  as  many  as  8  placentae.  Aug.  de  St.  Hilaire  and  Moquin 
Tandon  state  that  Capparids  are  referable  to  a  tetrandrous  type,  which  is  very  pos- 

sible. But  the  explanation  they  give,  or  the  proofs  they  offer  of  this,  are  less  clear  than 
could  be  desired.    (See  Ann.  des  Sc.  20.  321). 

Capparids  are  chiefly  found  m  the  tropics  and  in  the  countries  bordering  upon  them, 
where  they  abound  in  almost  every  direction.  Of  the  capsular  species,  a  single  one, 
Cleome  violacea,  is  found  in  Portugal  ;  another,  Polanisia  graveolens,  occurs  as  far  to 
the  north  as  Canada  ;  and  one  or  two  others  are  met  with  in  the  southern  provinces  of 
the  United  States.  Of  the  fleshy-fruited  kinds,  the  common  Caper,  Capparis  spinosa, 
a  native  of  the  most  southern  parts  of  Europe,  is  that  which  approaches  the  nearest  to 
the  north.  Africa  abounds  in  them. 

Fig. 

very  rarely  L 

Fig.  CCXLVIII.— Moerua  angolenais. —Dekssert.  1.  a  ripe  fruit ;  2.  a  seed  ;  3.  a  section  of  it. 
Fig.  CCXLIX.— Capparis  Sinclairii.    1.  a  transverse ;  2.  a  longitudinal  section  of  its  ovary. 

2  D 
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De  Candolle  compares  Capparids  with  Crucifers  in  regard  to  their  sensible  quali- 
ties ;  and  they  no  doubt  resemble  each  other  in  many  respects ;  for  instance,  the 

flower-buds  of  the  Caper  (Capparis 
spinosa,  rupestris  in  Greece,  Fontanesii 
in  Barbary,  and  segyptiaca  in  Egypt) 
are  stimulant,  antiscorbutic,  and 
aperient,  and  form  a  well-known 
pickle ;  the  bark  of  the  root  passes 
for  a  diuretic  ;  and  some  species  of 
Cleome  and  Polanisia  have  a  pungent 
taste,  like  that  of  mustard  ;  the  root 
of  Polanisia  icosandra  is  used  as  a 
vermifuge  in  the  United  States,  in 
Cochin  China  as  a  sinapism.  The 
bark  of  the  root  of  Cratseva  gynandra 
(the  Garlick  Pear)  blisters  like  Can- 
tharides ;  so  does  that  of  Capparis 
cynophallophora,  amygdalina,  and 
ferruginea.  But  on  the  other  hand 
the  pungent  principle  becomes  in 
some  cases  so  concentrated  as  to  be 
dangerous.  Colicodendron  Yeo  is 
said  by  Martins  to  be  dangerous  to 
mules  and  horses.  There  is  a  plant 
called  Fruta  de  Burro,  found  in  the 
neighbourhood  of  Carthagena,  the 
fruit  of  which  is  extremely  poisonous ; 
it  is  supposed  to  be  a  species  of  Cap- 

paris, nearly  allied  to  the  C.  pulcher- 
lima  of  Jacquin  ;  and  must  not  be 
confounded  with  theFi'uta  del  Burro 
of  Humboldt,  found  in  Guiana,  which 
is  a  valuable  medicinal  plant,  belonging 
to  Anonads.  Although  they  are  in 
general  plants  of  small  dimensions,  yet 
from  Cratffiva  excelsa  the  people  of 
Madagascar,  who  call  it  Vouen  pouen, 
cut  planks  as  much  as  four  feet  broad, 

according  to  Bojer. — Ann.  Sc.  N.  N.  8.  xx.  58.  The  bruised  leaves  of  Cratseva  Tapia 
are  used  in  Brazil  against  inflammation ;  its  bark  is  bitter  and  tonic.  Capparis  Solada 
has  a  narcotic  odour,  and  its  •  acrid  stimulating  fruits  are  employed  by  women  to 
produce  fecundity.  The  root  of  Cadaba  indica  is  said  to  be  aperient  and  anthelmintic. 
The  juicy  berries  of  Cratseva  Nurvala  are  said  to  be  agreeable. 

Fig.  CCXLIX 

I.  Cr.EOME.T;.  —  Fruit  a 
capsule. 

Cleoniella,  DC. 
Gynandropsis,  DC. 
Gymnogonia,  R.  Br. Cleome,  DC. 
Sinapisirvm,  MOnch. 
Pedicellaria,  DC. 
Atalanta,  Nutt. 
Peritoma,  DC. 
Siliquaria,  Forsk. 
Roridula,  Forsk. 
Rorida,  Rom.etSch. 

Dactylaena,  Schrad. 
Physostemon,  Mart,  et Zucc. 
Oxystylis,  A.  Gray. 
Wislizeuia,  Engelrn.. 

Polanisia,  Raf. 
Corynandra,  Schrad. 
Ranmanissa,  Endl. 

Cyrbasium,  Endl. Cristatella,  Nutt. 
Isomeris,  Nutt. 
Dipterygium,  Decaisne. Pteroloma,  St. 

II.  Cappare.^:. — Fruit  a berry. 

Schepperia,  Neck. Macromerum,  Burch. 
Atamisquea,  Miers. 
Cadaba,  Forsk. 

Stromia,  Vahl. 

Desmncarpus,  AVall. 
Thylacium,  Lour. Niebuhria,  DC. 
Boscia,  Lam. 

Podoria,  Pers. Streblocarpus,  Arnott. 
Maerua,  Forsk. Colicodendron,  Mart. 

Calanthea,  DC 
?  Quadrella.  DC. 

Capparis,  Linn. Sodada,  Forsk. 
Homback.  Adans. 
Lindackcr'i ,  Sieb. 
Capparidastrum,  DC. 
Cynophalla,  DC. 

Uterveria,  Bert. 
Breyniastriim,  DC. 
Breynia,  Plum. Busbeckea,  Endl. 

Morisonia,  Plum. 
Cratseva,  Linn 

Othrvs,  Noronh. 
Ritchiea,  R.  Br. Steriphoma,  Spreng. 

RSmeria,  Tratt. ' 
Stephania,  Willd. Tovaria,  Ruiz  et  Pav. 

?  Singana,  Auhl. Sterebeckia,  Schreb. ?  Hermupoa.  Ldffl. 
?  Roydsia,  Roxb. 

Numbers.  Gen.  28.    Sp.  340 

Position. — Brassicacem. 

Beautempsia,  Gaudich. 
Destrugesia,  do. 

Passrfloracecs. 
Capparidace/E.  -Resedacece. 
Flacourtiacece. 

Fig.  CCXLIX.  bis. — Physostemon  lanceolatum.  1.  a  flower  of  the  natural  size  ;  2.  the  calyx, 
stamens,  and  ovary  ;  3.  the  ripe  fruit,  with  one  valve  separating  ;  4,  a  seed ;  5.  the  same  cut vertically,  to  show  the  incurved  embrvo. 
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Alliance  XXVIII.    MALVALES.— The  Malval  Allianck. 

Diagnosis. — Hypogynous  Exogens,  with  monodichlamydeous  JlowerSf  axile  placenta^ 
valvate  calyx,  an  imhHcated  or  twisted  corolla,  definite  or  00  stamens,  and  embryo 
with  little  or  no  albumen. 

This  Alliance  is  little  else  than  the  old  Order  of  Malvae  or  CoJ  iimniferoe,  with  the 
addition  of  Indian  Cresses  and  Vivianiads.  The  limit  of  it  is  determined  by  the  valvate 
calyx  in  combination  with  a  twisted  or  much  imbricated  corolla,  if  any  corolla  is  present. 
The  Sterculiads,  with  their  long-stalked  ovary,  indicate  an  approach  to  the  very  edge  of 
Capparids,  whose  calyx  is  sometimes  valvate  ;  and  at  the  other  end  of  the  series  Lin- 
denblooms  are  not  unaptly  brought  into  contact  with  the  Poreworts  (Tremandracese), 
which  are  also  valvate. 

It  is  not,  however,  with  Sapindals  that  Malvals  are  most  allied  ;  they  claim  a  much 
nearer  affinity  to  Geranials,  which  differ  in  their  imbricated  calyx  more  than  in  any 
thing  else,  and  to  which  the  Indian  Cresses  form  a  direct  transition.  But  I  have  not 
succeeded  m  bringing  together  the  Alliances  of  Hypogynous  Exogens,  so  as  to  allow 
Geranials  to  follow  or  precede  Malvals.  There  is  also  another  kind  of  relationship  on 
the  pai't  of  Malvals,  equally  strong,  and  equally  impossible  to  describe  lineally  ;  namely, 
with  Spurgeworts,  which  Sterculiads  and  Byttneriads  (especially  the  latter)  quite  touch 
at  several  points. 

The  real  position  of  the  Malval  Alliance  may  therefore  be  expressed  somewhat  in  the 
following  manner  : — 
Sterculiacese. —  Byttneriaceae. — Vivianiacese. —  Tropseolacese, — Malvaceae. — Tiliaceae 

Euphorbiacece.  Geraniacece. 

Natural  Orders  of  Malvals. 

Stamens  columnar,  all  perfect.  Anthers  2-celled,  turned  outwards.  126.  Sterculiace^e. 
Stamens  monadelphous,  in  most  cases  partly  sterile.    Anthers  1  1 97  -p 

2-celled,  turned  inwards  J  YTTNERiACEiE. 
Stamens  free.  DisJc  none.  Seeds  with  albumen.    Embryo  curved.  1  1 00  v 

Petals  permanent.    Calyx  ribbed   .    .  j- ^-  ivianiace^. 
Stamens  free.    Dish  none.     Seeds  without  albumen.    Embryo  l^^g  Tropceolace^ amygdaloid  j 
Stamens  columnar,  all  perfect.  Anthers  \ -celled,  turned  inwards.  .130.  Malvaceae. 
Stamerts  free,  on  the  outside  a  disJc.  Seeds  with  albumen.  Embrijo  1         Tiliace  e straight  J 

2  n  2 
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Order  CXXVI.    STERCULIACEiE.— Sterculiads. 

SterculiacefB,  Vent.  Malm.  2.  91.  (1799);  Endl.  Meletem.  p.  30.;  Gen.  ccx. ;  Meisner,  Gen.  p.  28.— 
Bombaceae,  Kunth.  Diss.  Malv.  p.  5.  (1822);  DC.  Prodr.  1.  475.  ;  A.  St.  Hilaire  Fl.  Br.  Merid. 
1.  275 ;  Ed.  pr.  No.  26.  (1830);  Wight  lllustr.  1.  p.  66. 

Diagnosis. —  Malval  Exogens  with  columnar  stamens  all  pe7-fcct,  and  2-celled  anthers turned  outwards. 

Large  trees  or  shrubs.  Hairs,  if  present,  stellate.  Leaves  alternate,  simple  or  com- 
pound, sometimes  digitate,  often  toothed,  with  free  deciduous  stipules.  Inflorescence 

variable.  Flowers  regular  or  irregular,  frequently  $  ̂  
by  abortion.  Calyx  either  naked  or  surrounded  with 
an  involucre,  consisting  of  5  sepals,  more  or  less  united 
at  the  base,  with  a  valvate  or  nearly  valvate  aestivation, 
except  where  the  calyx  is  irregularly  ruptured.  Petals  5, 
(or  none),  hypogynous,  convolute  in  aestivation.  Stamens 
indefinite,  monadelphous  in  various  ways  ;  anthers 
2-celled,  turned  outwards,  sometimes  anfractuose.  Pis- 

til consisting  of  5,  or  rarely  3,  carpels,  either  distinct  or 
cohering  into  a  single  ovary,  often  seated  upon  a  column- 

like axis.  Styles  equal  in  number  to  the  carpels,  distinct 
or  united  ;  ovules  orthotropal  or  anatropal,  erect  if  defi- 

nite ;  sometimes  indefinite.  Fruit  capsular,  with  3  or  5 
cells,  or  even  drupaceous  or  berried,  or  composed  of 
distinct  follicles,  opening  by  the  ventral  suture  long 
before  the  ripening  of  the  seeds.  Seeds  ovate  or  angu- 

lar, sometimes  winged  or  woolly  ;  albumen  oily  or 
fleshy,  rarely  wanting  ;  embryo  straight  or  curved  ; 
cotyledons  either  foliaceous,  flat,  and  plaited,  or  rolled 
round  the  plumule,  or  else  very  thick,  but  this  only  in 
the  seeds  without  albumen  ;  radicle  next  the  hilum,  or 
at  the  opposite  end  of  the  seed,  or  even  transverse. 

These  have  the  columnar  stamens  of  Mallowworts, 
and  therein  exhibit  a  near  approach  to  that  Order  ;  but 
their  anthers  are  2-celled,  and  turned  outwards.  Ster- 
culiads  also  he  on  the  borders  of  Byttneriads,  from 
which  they  are  readily  distinguished  by  their  co- 

lumnar stamens  not  being  pai-tially  sterile,  and  by 
the  anthers  being  turned  outwards.  The  Sub-Order 
Bombaceae  is  remarkable  for  having  a  tough  leathery 
calyx,  which  sometimes  splits  irregularly  so  as  to  hide 
the  true  manner  in  which  the  sepals  are  arranged. 
The  fruit  of  Sterculia  often  exhibits  beautiful  illustra- 

tions of  the  real  nature  of  that  form  of  fruit  which 
Botanists  call  the  follicle,  and  helps  to  demonstrate  that 
it,  and  hence  all  simple  carpels,  are  formed  of  leaves, 
the  sides  of  which  are  inflexed,  and  the  margins  dilated 
into  placentae  bearing  ovules.  In  Firmiana  platanifolia, 

in  particular,  the  follicles  burst  and  acquu-e  the  form  of  coriaceous  leaves,  bearing  the 
seeds  upon  their  margin. 

According  to  Dr.  R.  Brown,  the  Sub-Order  Sterculeae  is  remarkable  for  the  different 
positions  taken  by  the  radicle  within  the  seed  ;  although  in  the  majority  it  is  at  the  extre- 

mity most  remote  from  the  hilum,  yet  in  others  it  is  next  the  hilum,  and  in  some  trans- 
verse with  respect  to  that  part,  an  unusual  circumstance  in  the  same  Natural  Order. — 

PI.  Javan.  p.  224. 
Nearly  all  the  known  species  are  tropical,  or  at  least  natives  of  very  warm  climates. 

They  are  extensively  scattered  over  the  world,  the  Sterculeae  preferring  India  and 
Africa,  the  Bombaceae  America ;  Helictereae  seem  to  be  unknown  in  Africa.  The 
Baobab  trees  are  from  Senegal,  where  they  are  remarkable  for  their  enormous  size  and 
prodigious  longevity,  estimated,  but  no  doubt  incorrectly,  to  amount  in  certain  instances  to 
some  tliousand  years.  The  vainous  species  of  Bombax  and  Ceiba  are  prodigious  American 

l<ig.  CCL. 

Fig.  CCL.— Helicteres  brevispira.— ^.  St.  Hilaire.  1.  a  column  of  stamens  ;  2.  an  anther  ;  3.  a  pistil; 4.  a  ripe  fruit. 
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361 forest  trees,  with  huge  buttresses  projecting  from  tlieir  colossal  trunks.  A  few  of  the 
Helictereoe  ai'e  remote  from  the  latitudes  usually  sussigned  by  nature  for  the  habitation  of 
Sterculiads,  extending  as  far  to  the  southward  as  Tasmannia  and  New  Zealand. 

Sterculiads,  like  the  Orders  most  nearly  related  to  them,  are  chiefly  remarkable  for 
the  abundance  of  mucilage  they  contain.  The  seeds  of  Sterculia  tomentosa,  acuminata, 
the  true  Kola  spoken  of  by  African  travellers,  when  chewed  or  sucked,  render  the  flavour 
of  water,  even  if  half  putrid,  agi*eeable.  Those  of  the  Chicha,  Sterculia  Chicha,  and 
lasiantha,  are  eaten  as  nuts  by  the  Brazilians.  So  are  those  of  Sterculia  nobilis  in  Asia. 
The  Gum  Tragacanth  of  SieiTa  Leone  is  produced  by  S.  Tragacantha.  S.  urens  in 
C\)roniandel  yields  a  gum  which  is  exceedingly  like  Tragacanth,  and  has  been  imported 
as  such  into  England.  The  pod  of  S.  foitida  is,  according  to  llorsfield,  employed  in 
gonorrhoea  in  Java  ;  the  leaves  are  considered  repellent  and  aperient ;  a  decoction  of 
the  fruit  is  mucilaginous  and  astringent.  The  bark  of  a  species  of  Sterculia  is  employed 
in  the  Moluccas  as  an  emmenagogue  ;  and  the  seeds  of  all  that  genus  are  filled  with  an 
oil,  which  may  be  expressed  and  used  for  lamps.  There  is  a  slight  acridity  in  the  seeds 
of  Sterculia.    It  is  said  that  the  seeds  of  Pterygota  alata  are  narcotic. 

Bombax  and  its  allied  genera  are  more  remarkable  for  their  noble  aspect  than  for 
their  utility.  They  are,  however,  not  without  interest.  The  seeds  of  many  are  enveloped 
in  long  hairs,  like  those  of  the  true  Cotton  :  it  is  found,  however,  that  this  wool  cannot 
be  manufactured,  in  consequence  of  no  adhesion  existing  between  the  hairs.  The  woolly 
coat  of  the  seeds  of  the  Arvore  de  Pama  (Chorisia  speciosa),  and  several  species  of 
Eriodendron  and  Bombax,  is  employed  in  different  countries  for  stuffing  cushions,  and 
for  similar  domestic  purposes.  Bombax  pentandrum,  the  Cotton  Tree  of  India,  yields  a 
gum,  which  is  given  in  conjmiction  with  spices  in  certain  stages  of  bowel  complaints. 
The  bark  of  such  ti-ees  is,  however,  reported  to  be  emetic  ;  this  is  more  especially  the 
case  with  Salmahas  and  the  American  species  of  Bombax.  The  honey  of  the  flowers  of 
Salmalia  malabarica  is  said  to  be  purgative  and  diuretic.  One  of  the  largest  trees  in 
the  world  is  the  Adansonia,  or  Baobab  Tree,  the  tnmk  of  which  has  been  found  with  a 
diameter  of  30  feet  ;  but  its  height  is  not  in  proportion.  It  is  emolUent  and  mucilagi- 

nous in  all  its  parts.  The  leaves  dried  and  reduced  to  powder  constitute  Lalo,  a  favour- 
ite article  with  the  Africans,  which  they  mix  daily  with  theii-  food,  for  the  purpose  of 

diminishing  the  excessive  perspiration  to  which  they  are  subject  in  those  climates  ;  and 
even  Em'opeans  find  it  serviceable  in  cases  of  diarrhoea,  fevers,  and  other  maladies. 
The  fruit  is,  perhaps,  the  most  useful  part  of  the  tree.  Its  pulp  is  slightly  acid  and 
agreeable,  and  frequently  eaten  ;  while  the  juice  is  expressed  from  it,  mixed  with  sugar, 
and  constitutes  a  di'ink  which  is  valued  as  a  specific  in  putrid  and  pestilential  fevers. 
The  dried  pulp  is  mixed  with  water,  and  administered,  in  Egypt,  in  dysentery.  It  is 
chiefly  composed  of  gum,  like  Gum  Senegal,  a  sugary  matter,  starch,  and  an  acid  which 
appears  to  be  the  malic.  The  fruit  of  the  Durian  (Durio  zibethinus),  is  considered  one  of 
the  most  delicious  productions  of  nature  ;  it  is  indeed  foetid,  and  therefore  disagreeable 
to  those  who  are  unaccustomed  to  it,  but  it  universally  becomes  in  the  end  a  favom-ite 
article  of  the  dessert  ;  it  is  found  in  the  islands  of  the  Indian  Archipelago,  where  it 
is  cultivated  extensively.  Ochroma  Lagopus,  a  West  Indian  tree,  is  used  for  many 
pm'poses.  Its  light  wood  is  used  instead  of  cork,  its  bai'k  is  antisyphilitic,  the  woolly 
lining  of  its  fruit  is  applied  to  various  purposes,  and  its  wounded  tinmk  discharges  abun- 

dance of  gum.  The  Handplant  of  Mexico,  or  Manita,  (Cheirostemon  platanoides),  has 
no  petals,  but  a  large  angular  calyx,  resembUng  a  leather  cup,  from  the  centre  of  which 
rises  up  a  column,  bearing  5  narrow  curved  anthers  with  a  curved  style  in  the  middle  ; 
these  have  considerable  resemblance  to  a  hand  furnished  with  long  claws.  HeUcteres 
Sacarolha,  called  by  the  latter  name  only  in  Brazil,  is  used  against  venereal  disorders  : 
a  decoction  of  the  root  is  administered.  It  is  supposed  that  its  effects  depend  upon  its 
mucilaginous  properties.  Myrodia  angustifolia  is  said  by  IMartius  to  have  similar 
qualities. GENERA. 
I.  BoMBACE^.— Leaves 
palmate  or  digitate. 
Flowers  perfect. 

Adansonia,  Linn. 
Baobab,  P.  Alpin. 
Ophelus,  Lour. 

Pachira,  Aubl. 
Carolinea,  Linn.  f. 

Chorisia,  H.  B  K. 
Eriotheca,&/«o«.  etEndl. 
Eriodendron,  DC. 

Campylant/m-a, Schott. Gossampimis,  Rumph. 
Ei  ione,  Schott  et  Kndl. 

Bombax,  Linn. 
Ceiba,  Mart,  et  Zucc. 

Salmalia,  Schott.  et  Endl. 
Cavanillesia,  Ruiz  et  Pav, 

Pourretia,  AVilld. 
Durio,  Rumph. 
Ochroma,  Sivartz. 
Cheirostemon,  Humb. 

Cheiranthodenclron, Lavrad. 
Neesia,  Blum. 

Esenbeckia,  Blum. 
Cotylephora,  Meisn. 

?  Montezuma,  Mog.  ct 
Sess. ?  Hampea,  Schlecht. 

ILIlELfCTKREjE.-  Leaves 
simple.  Flowers  per- fect. 

Plagianthus,  Forst. Asterotrichion,  Kl. 
Bleph aranthemum,  K 1 . 

IToheria,  A.  Cunningh. 
Myrodia,  Schreb. 

?  Lexarza,  Llav. 
Quararibea,  Aubl. Gcrberia,  Scop. 

Matisia,  Humb.  et  Bonpl. 
Alethorium,  Schott. 
Helicteres,  Litin. 

Orthocarpcea,  DC. 
Spirocarpcea,  DC. 
Isora,  Schott.  et  Endl. 
Aiicteres,  Neck. 
Orthothecium,  Schott. 

Ungeria,  Schott.  et  Endl. Reevesia,  Lindl. 
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III.        STERCULE.E.  — 
Leaves  simple  or  pal- 

mate. Flowers  uni- 
sexual by  abortion. 

Heritiera,  Ait. 
Balanopteris,  Gartn. 
Sutherlandia,  Gmel. 
Samandura,  Linn. 
Atunus,  Rumph. 

Sterculia,  Linn. 

I    Clompanus,  Rumph. I    Ivira,  Aubl. 
7'heodoria,'N  eck. Chichcea,  Presl. 
Mateatia,  Fl.  Flum. 
Southwellia,  Salisb. 
Balanghas,  Burm. Cavalam,  Rumph. 
Cavallium ,  Sch .  etEndl . 
Triphaca,  Lour. 

Astrodendron,  Dennst. 
Brachychiton,  Schott. Pcecilodermis,  Id. 

Trichosiphon.  Id. 
Hildegardia, ScA.  etEndl. 

Cola,  Bauh. Lunana,  DC. 
Edwardia,  Raf. 
Bichy,  Lunan. 

?  Culhamia,  Forsk. 
Scaphium,  Sch.  et  Endl. Firmiana,  Marsigl. 

Erythropsis,  Lindl. 
Pterygota,  Scht.  et  Endl. Tetradia,  R.  Br. 
Pterocymbium,  R.  Br. 
Courtenia,  R.  Br. 
Micrandra,  R.  Br. 

Numbers.  Gen.  34.  Sp.  125. 

Temstromiacece. 
Position. — Maivacete. — Sterculiace.e. — Byttneriaceje. 

Capjjaridaceoe. 

ADDITIONAL  GENERA. 

Delabechea,  Mitchell,  to  Sterculeae. 
Boschia,  Krthls.  to  Bombacese. 
Covilhamia,  Krthls. 

A  substance  called  Oadul  is  obtained  in  India  from  Sterculia  villosa,  and  manu- 
factured into  ropes  of  excellent  quality.  From  the  bark  of  Sterculia  guttata  a  cloth 

is  made  in  Malabar. — Hooker. 
From  the  fibre  of  Adansonia  digitata  the  Changallas  and  Chohos,  in  whose 

country  the  tree  is  common,  manufacture  caps  and  hoods.  The  latter,  which  are 
waterproof,  are  used  as  articles  of  dress,  and  as  drinking-vessels.  Cordage  and 
sashes  are  also  prepared  from  this  substance. — Ach.  Richard. 
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0 CXXVII.    BYTTNERIACE/E.— Byttneiuads. 

Myttiieriacear,  R.  Brown  in  Flinders,  2.  540.  (1814)  ;  Ktmth  Diss.  p.  6.  ;  DC.  Prodr.  1.  4J<1. ;  Aug.  St. 
Hi!.  Fl.  Bras.  Mcr.  1.  139.  (a  §  of  Malvaceae) ;  Endl.  Gen.  ccxi.  ;  Meisn.  Gen.  p.  32  ;  Wighllllustr. 
1.  72.— Hermanniaceae  and  Dombeyaceae,  Barll.  Ord.  Nat.  341.— Philippodendreffi,  Endl.  Gen.  1004, 

Diagnosis. — Mahal  Exogens,  tvith  monadelphous  stamens,  in  most  cases  partly  sterile, and  2- celled  anthers  turned  inwards. 
Trees,  shrubs,  or  undershrubs,  occasionally  with  a  climbing  habit ;  their  surface  usually 

covered  with  stellate  or  forked  hairs,  occasionally  with  scurfs.  Leaves  alternate,  simple, 
feather- veined  or  hand- vein- 

ed, commonly  notched  at  the 
edge ;  stipules  deciduous,  in  a 
few  instances  0.  Flowers 
often  in  clusters,  but  also  in 
spikes  or  panicles.  Calyx 
herbaceous,  membranous,  or 
leathery,  4-  5-lobed,  valvate 
in  aestivation.  Corolla  0,  or 
consisting  of  as  many  petals 
as  there  are  lobes  to  the 
calyx,  either  flat,  but  twisted 
in  aestivation,  or  arched  and 
drawn  out  into  a  strap ;  folded 
inwards  at  the  edges  and  val- 

vate in  cestivation,  either  per- 
manent or  deciduous,  often 

adhei'ing  to  the  tube  of  sta- mens. Stamens  hypogynous, 
definite  and  opposite  the  pc- 

3  tals,  or  twice  as  many  and 
half  only  fertile  and  opposite 
the  petals,  or  00,  as  many 
being  barren  as  there  are 
sepals,  and  opposite  them  ; 
almost  always  united  into  a 
cup  or  tube  ;  anthers  turned 
inwards,  2-celled,  opening 
lengthwise,  very  rarely  by  a 
pore  or  cleft  near  the  point. 
Ovary  free,  sessile,  or  on  a 
short  stalk,  composed  of  from 
4  to  1 0  carpels  arranged  round 
a  central  column,  or  reduced 

2  to  one  only  ;  ovules  2  in  each 
cell,  anatropal,  ascending,  or 

Fig.  CCLI.  nearly  horizontal,  or  even 
pendulous  ;  styles  termmal, 

consolidated  ;  stigmas  equal  in  number  to  the  cells.  Fruit  generally  a  capsule,  splitting 
through  the  cells  or  resolving  itself  into  its  original  elements  by  dividing  at  the  parti- 

tions ;  seeds  sometimes  winged,  but  generally  round.  Embryo  generally  lying  in  a 
small  quantity  of  fleshy  or  mucilaginous  albumen,  straight  or  bowed  ;  cotyledons  fleshy 
or  generally  leafy,  entire  or  split,  plaited  or  folded  up,  occasionally  spiral  :  radicle 
straight  or  curved,  next  the  hilum. —  Chiefiy  from  Endlicher. 

Byttnei'iads  ax^e  often  united  with  Sterculiads,  from  which  their  slightly  monadelphous 
stamens,  with  the  anthers  turned  inwards,  and,  excepting  the  Sub-orders  Hermannese 
and  Eriolsenete,  the  stamens  partially  imperfect,  sufficiently  divide  them.  Their  two- 
celled  anthers  and  not  columnar  stamens  distmguish  them  from  Mallowworts.  The 
tendency  to  a  loss  of  petals,  an  abortion  of  the  stamens,  and  even  a  sepai'ation  of  the 

Fig.  CCLir, 

Fig.  CCLI.— Byttneria  celtoides.-^.  St.  II.  1.  an  expanded  flower  ;  2.  cup  of  stamens ;  3.  abortive stamen  :  4.  pistil. 
Fig.  CCLll. —  Melocbia  graminifolia. — A.  St.  H.  I.  flower;  2.  stamens  and  pistil;  3.  ripe  fruit j 4.  a  coccus;  5.  section  of  a  seed. 
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sexes,  which  is  so  frequently  observable  in  Sterculiads  and  Byttneriads,  is  an  indication 
of  a  lower  degi*ee  of  organisation  than  occurs  among  Mallowworts,  and  clearly  brings 
the  Malval  mto  contact  with  the  Eupliorbial  AUiance. 

These  are  wholly  tropical,  or  from  temperate  climates.  The  Lasiopetalese  are  Austral- 
asian, Hermaunese  are  South  African,  Dombeyese  African  and  Asiatic,  Eriolaeueae  exclu- 
sively Asiatic,  and  Phihppodendrese  from  New  Zealand,  (not  Nepal,  as  has  been  stated 

by  Mr.  Poiteau) ;  Byttnerese  are  both  Asiatic  and  American. 
Beyond  all  other  products  Cacao  or  Cocoa,  the  chief  ingredient  in  Chocolate,  is  remark- 

able m  this  Order.  It  is  the  seed  of  Theobroma  Cacao,  a  small  tree  of  which  whole  forests 
occur  in  Demerara.  An  ardent  spu-it  is  distilled  from  the  pulp  of  the  fruit.  The  Wal- 
theria  Douradinha  is  used  in  Brazil  as  a  remedy  for  venereal  disorders,  for  which  its 
very  mucilaginous  nature  renders  it  proper.  The  fruit  of  Guazuma  ulmifolia  is  filled 
with  a  sweet  and  agreeable  mucilage,  which  the  Brazilians  suck  with  much  pleasure. 
In  jNIartinique  the  yoimg  bark  is  used  to  clarify  sugar,  for  which  the  copious  mucilage 
it  fields  when  macerated  qualifies  it.  In  the  same  island  the  infusion  of  the  old  bark  is 
esteemed  as  a  sudorific,  and  useful  in  cutaneous  diseases.  The  bark  of  Kydia  calycina  is 
applied  in  India  to  the  same  purpose.  The  fibrous  tissue  of  the  bark  of  many  species 
is  so  tough  as  to  be  weU  adapted  for  manufacturing  into  cordage  ;  this  is  more  especially 
the  case  with  ̂ licrolsena  spectabilis,  and  Abroma  augustum.  The  bark  of  Dombeya 
spectabihs  is  made  into  ropes  in  ̂ Madagascar.  The  PtGrospermums  are  all  mucilaginous. 

I.  Lasiopetale-e. 
Seringia,  Gay. 

Gaya,  Spreng. Guichenotia,  Gay. 
Thomasia,  Gay. 
Leueothamnus,  Lindl. 
Lasiopetalum,  Smith. 
Corethrostj'lis,  Endl. Keraudrenia,  Gay. 
Sarotes,  Lindl. 

II.  Byttnerejc. 
Rulingia,  li.  Br. 
Commersonia,  Forst. 

?  Medusa,  Lour. 
Ji'irgensia,  Spreng. Abroma,  Jacq. 
Ambroma,  Linn.  f. 
Hastingia,  Konig. 

Byttneria,  Loffl. 
Chcetcea,  Jacq. 

gen: 
Hcterophyllum,  Boj. 
Telfairia,  Ne\vm. 

Ayenia,  Linn. 
Dayenia,  Mill. Herrania,  Goudot. 
Lightia,  Schomb. Theobroma,  Linn. 
Cacao,  Toumef. Guazuma,  Plum. 
Bubroma,  Schreb. 

Kleinhovia,  Linn. 
Actinophora,  Wall. 
Pentaglottis,  Wall. 

III.  Hf.rmanne^. 
AValtheria,  Linn. 

Lophanthus,  Forst. 
Astropus,  Spreng. 

Melochia,  Linn. 
Riedlea,  Vent. 

Riedleia,  DC. 
Altheria,  Thouars. 

ERA, 
Lochennia,  Am. 

Physodium,  Presl. Hermannia,  Linn. 
Mahernia,  Linn. 

IV.  DOMBEYE.E. 
Ruizia,  Cav. 
Astyria,  Lindl. 
Pentapetes,  Linn. Moranda,  Scop. 
Brotera,  Cav. 

Sprengelia,  Schult. Vialia,  Vis. Assonia,  Cav. 
Konigia,  Commers. 
Vahlia,  Dahl. 

Dombeya,  Cav. 
Paulowilhelmia,  Hochst. 
Xeropetalum,  Delil. 
Lee  uu-enhoeck  i  a, 'E.Mey. Melhania,  Forsk. 
Astrapsea,  Lindl. Hilsenbergia,  Boj. 

Glossostemon,  Desfont, 
Trochetia,  DC. 
Pterospermum,  Schreb. 

Velaga,  A  dans. 
Velago,  Gartn. Pterolcena,  LC. 

Kydia,  Roxb. V.  ERrOLiENE^. 
Eriolaena,  DC. 
Schillera,  Reichenb. 

Microlcena,  Wall. Wallichia,  DC. Jackia,  Spreng. 
?  Visenia,  Houtt. 

Wisenia,  Gmel. 
Alearodendron  ,Reinw. 
Glossospermzm,  Wall. 

?  Exitelia,  Bhnn. Maranthes,  Blum. 
VI.  PHILIPPODENDREyi:. 
Philippodendron,  Poit. 

Numbers.  Gen.  45.  Sp.  400. 

Position. — Sterculiacese. — BYTTNERiArE.*:. — Tihacese. 
EuphorhiacecB. 

ADDITIOXAL  GEXERA,  &c. 

Cardiostegia,  Pred.  neai-  Melhania.  I     Rhyuchostomou,  Stcetz.  uear  Lasiopetalum. Melhania  =  Brotera,  according  to  Webb.      |     Macarthiiria,  Endl.  near  Byttueria. 

9 
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OuDEH  CXXVIII.  VIVIANIACEiE.-ViviANiADs. 
Vivianiaceae,  Klotzsch  in  Linncea,  10.  433.  (1836) ;  Mcisncr,  Gen.  58  ;  Endl.  Gen.  p.  1169. 

Diagnosis.— J/a^va?  Exogens,  with  free  stamens,  no  disk,  seeds  with  albumen,  a  curved cmbyo,  permanent  petals,  and  ribbed  calyx. 
Herbaceous  or  half-shrubby  plants.    Leaves  opposite  or  whorled,  entire  or  notched without  stipules,  often  covered  beneath  with  a  hoary  down.    Flowers  in  panicles  or 
^ft^^  corymbs,  white,  red,  or  pink.  Ca- lyx  ten-ribbed,   with  5  valvate 
^  divisions.    Petals  5,  hypogynous, 

(  >  furnished  with  claws,  often  drying 
up   and  remaining  permanently 
round  the  seed-vessel,  with  a 
twisted  aestivation.    Stamens  10, 
hypogynous  ;  those  opposite  the sepals  mserted  into  a  fleshy  gland  ; 
filaments  distinct ;    anthers  2- 
celled,  opening  lengthwise.  Ovary 
free,  3-celled  ;  stigmas  3,  sessile  ; 
ovules  2  in  each  cell,  attached  to 
the  central  axis,  one  ascending, 
the   other  suspended.  Capsule 

3-lobed,  3-celled,  splitting  through  the  cells  ;  the  valves 
bearing  the  partitions  in  the  middle.  Seeds  roughish,  con* 
taining  a  curved  embryo  lying  among  a  large  quantity  of 
fleshy  albumen  ;  cotyledons    hnear  ;  radicle   next  the 
hilum. 

The  few  plants  which  recent  writers  have  combined 
into  this  Natural  Order,  have  been  generally  referred  to 
some  place  in  the  Geranial  Alliance,  from  all  which  they 
are  distinguished  by  their  valvate  calyx  ;  from  Indian 
Cresses  (Tropseolaceae)  they  are  distinguished  by  their 
small  albuminous  seeds,  and  regular  flowers  ;  from  Mal- 
lowworts,  &c.  by  their  not  having  columnar  stamens. 
Their  ribbed  calyx  and  permanent  withering  corolla 
are  quite  peculiar.  It  may  be  that  we  have  here  an  ap- 

proach to  Frankeniads. 
All  the  members  of  this  Order  which  have  yet  been 

discovered  inhabit  Chili  and  South  Brazil. 
They  are  not  reported  to  possess  any  useful  properties  ; 

but  the  Vivianias  would  be  pretty  greenhouse  plants  if  they 
could  be  procured. 

Fig.  CCLIII 
GENERA. 

Caesarea,  Cambess.  i        C'issarobryon,  Popp. Viviania,  Cav, 
Macrcea,  Lindl. 
Xeropetalon,  Hook 

I        Linostigma,  Klotsch. 

Numbers.  Gen.  4.    Sp.  15. 

Position. — Tiliacese. — Vivianiace^. — Tropoeolace£e. 

ig.  CCLIII.— Viviania  crenata  ;  I.  a  flower;  2.  a  section  of  tlie  ovary;      stamens  and  ovarv. 
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Order  CXXIX.    TROP^OLACEiE— Indian  Cresses. 

Tropseoleae,  Juss.  Mem.  Mus.  3.  447.  (1817)  ;  DC.  Prodr.  I.  683.  (1824)  ;  Endl.  Gen.  cclviii.  -  Limnau- theae,  R.  Br.  in  Lond.  and  Edinb.  Philosoph.  Mag.  July  1833;  Lindley  Bot.  Reg.  t.  1673.  (1834)  ; 
Nixus  Plantarun,,  p.  11.  (1833) ;  Martins  Conspectus,  No.  272.  (1835) ;  Endl.  Gen.  cclix. 

Diagnosis. — Malval  Exogens,  with  free  stamens,  no  dishy  seeds  without  albumen,  and 
an  amygdaloid  embryo. 

Smooth  herbaceous  plants,  of  tender  texture  and  with  an  acrid  taste,  traihng  or  twin- 
ing.   Leaves  alternate,  without  stipules.     Peduncles  axillary,  1 -flowered.  Flowers 

yellow,  scarlet,  orange,  or  even  blue  !  Sepals  3-5, 
the  upper  one  with  a  long  distinct  spur  ;  aestiva- 

tion usually  valvate,  or  very  slightly  overlapping. 
Petals  1-5,  hypogynous,  equal  or  unequal,  with 
a  convolute  aestivation,  sometimes  partially  abor- 

tive. Stamens  6-10,  perigynous,  distinct  ;  an- 
thers innate,  erect,  2-celled.  Ovary  1,  3-cor- 

nered,  made  up  of  3  or  5  carpels  ;  style  1  ;  stig- 
mas 3-5,  acute  ;  ovules  soUtary,  erect,  or  pendu- 

lous. Fruit  indehiscent,  the  pieces  separable 
from  a  common  axis,  sometimes  winged.  Seeds 
large,  without  albumen,  filling  the  cavity  in  which 
they  lie;  embryo  large  ;  cotyledons  2,  straight, 
thick,  consolidated  into  a  singlebody,  or  distinct; 
radicle  next  the  hilum. 

Indian  Cresses  form  an  Order  standing  on  the 
limits  between  the  Malval  and  Geranial  AlU- 
ances.  Its  valvate  calyx  is  almost  the  only  cha- 

racter which  determines  its  preference  for  the 
former  ;  for  if  that  were  imbricated  and  ribbed 
there  would  be  little  to  separate  Iijdian  Cresses 
from  the  Cranesbills.  Tropseolum  majus  has 
the  very  spur  of  a  Pelargonium,  only  in  the  latter 
the  spur  is  adnate  to  the  flower-stalk.  Limnanths, 
which  Dr.  Brown  first  proposed  as  a  distinct 
Order,  do  not  seem  to  be  naturally  distinguished, 
and,  considermg  the  very  small  extent  of  the 
Order  of  Indian  Cresses,  are  far  better  combined 
with  them.  If  the  leaves  of  Limnanthes  Dou- 
glasii  and  Tropseolum  majus  are  chewed,  their 
flavour  is  so  similar  that  one  is  hardly  able  to 
distinguish  them.  The  principal  difticulty  in 
the  way  of  stationing  Limnanths  with  Indian 
Cresses,  consists  in  the  perigynous  msertion  of 
the  stamens  of  the  former ;  but  in  this  instance 
other  considerations  must,  I  think,  outweigh 
that  circumstance.     Perhaps  Limnanths  should 

Fig.  CCLIV. 

u-pVlnn^'mMilX"."!''  ̂ '•'>'l'«':«»'P"s  peiitaphyllus ;  2.  a  longitudinal  section  of  its  flower;  3.  ovary  of  Tro^ lion  if  aTeed  '  section  of  a  carpel,  showing  the  position  of  the  ovule  ;  5.  a  perpendicular  sec- 
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be  regarded  as  an  approach  to  Rueworts  on  the  one  hand,  and  Nolanads  on  the 
because  of  its  deeply  lobed  pistil  ;  but  this  is  ])robably  a  similarity  of  but  little  inipoi 

All  are  natives  of  the  temperate  parts  of  North  and 
South  America. 

The  fleshy  fruit  of  Tropseolmn  majus  is  acrid,  and 
possesses  the  properties  of  Cress  :  and  De  Candolle 
i-emarks,  that  the  caterpillar  of  the  Cabbage  butterfly 
feeds  exclusively  upon  Crucifers  and  Tropujohnn. 
The  root  of  T.  tuberosum  is  eaten  in  Peru.  Chymo- 
carpus  is  used  in  Brazil  as  an  antiscorbutic,  under 
the  Portuguese  name  of  Chagas  da  Miuda.  Lini- 
nanthes  has  all  the  peculiar  pungency  of  a  Tropseolum. 

other, 
tance, 

(iENEKA 
I.  Trop.'eolea;. — Flow- 

ers irregular.  Ovules 
pendulous. 

Tropaeolura,  L. 
-Vlagallana,  div. 
(  hymocarpus,  Don. 
l{ixia,  Morren. 

LI.   Ll.MNA\THK,i;. — Flowers  regular.  Ovules 

Limnanthes,  R  Jh 
Florkea,  W. 

Numbers.  Gkn.  5.  Sp.  43 
Germdacece. 

Position. — Vivianiacese. — Trop^olace^. — 
Nolanacecf, 

Fig.  CCLV 

•'ig.  CCLV.— Flower  of  Tropaeolum  majus,  skowiug  the  spur. 
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Order  CXXX.    MALVACE^.— Mallowworts. 

Malvaceae,  Juss.  Gen.  271.  (1789)  in  part.;  Brown  in  Voy.  to  Congo,  p.  8 ;  Kunth.  Diss,  p.l;  DC. 
Prodr.  1.  429.  (1829) ;  Endl.  Gen.  ccix.  •  Meisner,  Gen.  p.  26. ;  Wight.  Jllustr.  I .  p.  55. 

Diagnosis. —  Mahal  Exogens,  toith  columnar  stamens  all  perfect,  and  1-celled  anthers turned  imvards. 
Herbaceous  plants,  trees,  or  shrubs.  Leaves  alternate,  more  or  less  divided,  stipulate. 

Hairs  stellate  if  present.  Peduncles  usually  axillary.  Flowers  showy,  often  inclosed 
in  an  involucre  of  various  forms.  Sepals  5,  very  seldom  3  or  4,  more  or  less  united  at  the 

base,  with  a  valvate  eestivation.  Petals  of 
the  same  number  as  the  sepals,  hj'pogynous, 
with  a  twisted  sestivation,  either  distinct 
or  adhering  to  the  tube  of  the  stamens. 
Stamens  00,  all  perfect,  hypogynous  ;  fila- 

ments monadelphous  ;  anthers  1-celled, 
reniform,  bursting  transversely.  Ovary 
formed  by  the  union  of  several  carpels 
round  a  common  axis,  either  distinct  or 
united  ;  ovules  definite  or  indefinite,  attached 
to  the  inner  angle  of  the  cells,  amphitropal 
or  semianatropal  ;  styles  the  same  number  as  the  carpels,  either  united 
stigmas  variable.    Fruit  either  capsular  or  baccate,  its  carpels  being  either 

•ig.  CCLVl 

or  distinct  ; 

monosper- 
Fig.  CCLVI. — Abutilon  macropodum.  1.  an  unexpanded  flower ;  2.  the  stamens  and  styles  ; 

.3.  a  ripe  fniit,  consisting  of  many  carpels,  whose  upper  extremities  are  free  and  radiant ;  4.  a  ripe 
fruit  of  the  Malva  sylvestris,  natural  size  ;  5.  a  transverse  section  of  the  same  fruit,  from  which  all  the 
seeds  have  been  taken  except  one,  which  is  seen  at  C ;  6.  a  section  of  a  calyx,  showing  its  valvate structure. 
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mous  or  polyspermous,  sometimes  united  in  one,  sometimes  separate  or  separable  into 
distinct  cocci  or  follicles  ;  dehiscence  either  loculicidal  or  septicidal.  Seeds  sometimes 
hairy  ;  albumen  none,  or  fleshy  and  in  small  quantity  ;  embryo  curved,  with  twisted  and 
doubled  cotyledons. 

The  relation  of  Mallowworts  with  Sterculiads,  Lindenblooms,  and  Byttneriads,  is 
clearly  indicated  by  their  general  accordance  in  structure,  combined  with  the  valvate 
cestivation  of  their  calyx.  A  less  inunediate  affinity  is  indicated  with  Crowfoots  by 
means  of  the  curious  genus  Malope,  whose  carpels  are  separate  and  collected  in 
considerable  numbers  over  a  central  torus,  although  its  organisation  is  in  all  other 
respects  that  of  Mallowworts.  There  also  seems  to  be  a  considerable  degi-ee  of 
relationship  between  them  and  Crancsbills,  Chlenads,  and  Flaxworts  (Linacece). 
To  the  first  they  approach  by  their  monadelplious  stamens  and  crumpled  embryo, 
to  the  second  by  their  mvolucres  and  columnar  stamens,  to  the  third  by  their 
twisted  corollas,  and  mucilaginous  properties.  The  whole  of  these  Orders  are, 
however,  sufficiently  distinguished  by  the  characters  severally  assigned  to  them  in  their 
proper  places.  Theads  (Ternstromiaceee)  are  another  Order  to  which  Mallowworts 
have  been  occasionally  compared  ;  but  the  slightly  monadelphous  condition  of  the 
stamens  in  that  Order  is  very  different  from  their  columnar  structure  in  Mallowworts, 
and  there  is  little  else  m  common  between  them. 

These  plants  are  found  in  great  abundance  in  the  tropics,  plentifully  in  the  hotter 
parts  of  temperate  regions,  but  gradually  diminishing  to,  the  north.  Thus  in  Sicily  they 
form  ̂   of  the  flowering  plants,  in  France  ̂ i-^i  hi  Sweden  in  Lapland  they  are 
unknown,  in  the  temperate  parts  of  North  America  -y^,  in  tfie  equinoctial  parts  of  the 
same  continent  -Jy  ;  or  taking  into  account  only  the  vegetation  of  the  valleys,  they, 
accordir.g  to  Humboldt,  form  of  the  flowering  plants  in  the  tropics,  in  the 
temperate  zone,  and  are  not  found  in  the  frigid  zone.  But  these  calculations  no  doubt 
include  Sterculiads. 

The  uniform  character  of  the  Order  is  to  abound  in  mucilage,  and  to  be  totally 
destitute  of  all  unwholesome  qualities.  The  use  to  which  Mallows  and  Marshmallows 
are  applied  in  Europe  is  well  known.  The  whole  plant  of  the  latter,  especially  the 
root,  yields  in  decoction  a  plentiful,  tasteless,  colourless  mucilage,  salutary  in  cases 
of  irritation.  It  is  used  as  a  demulcent  for  children,  and  is  a  favourite  medicine  with  the 
French,  who  employ  it  constantly  in  poultices,  lozenges,  &c.,  under  the  name  of 
Guimauve.  The  flowers  of  the  gaudy  Hollyhock  (Althaea  rosea,  fxaKaxv^  Diosc.)  are 
officinal  in  Greece  for  the  same  purposes.  Similar  properties  are  possessed  by  extra- 
European  species.  Sida  cordifolia  mixed  with  rice  is  used  to  alleviate  the  bloody  flux. 
EmoUient  fomentations  are  prepared  from  Sida  mauritiana  by  the  Hindoo  doctors. 
The  flowers  of  Ben9ao  de  Deos,  Abutilon  esculentum,  are  used  in  Brazil  as  a  boiled 
vegetable.  A  decoction  of  Sphseralcea  cisplatina  is  administered  in  the  same  country 
in  inflammation  of  the  bowels,  and  is  generally  employed  for  the  same  purposes  as  the 
Marshmallow  in  Europe.  Pavonia  diuretica  is  prescribed  in  Brazil  as  a  diuretic  ;  but 
is  supposed  to  act  rather  as  an  emollient.  The  chewed  leaves  of  another  species,  S.  car- 
pinifolia,  are  applied  in  Brazil  to  the  punctures  of  wasps.  And  finally,  to  omit  a  great 
quantity  of  plants  having  similar  quahties,  it  is  sufficient  to  name  the  Abelmoschus 
esculentus,  whose  fruit,  called  Ochro,  Gombo,  Gobbo,  Bandikai,  &c.,  is  a  favourite 
ingredient  in  soup,  to  which  it  imparts  its  mucilaginous  quality.  The  wood  is  always 
very  hght,  and  of  little  value.  Rocket-sticks  are  obtained  from  the  light  straight stems  of  Sida  micrantha.  The  bark  is  often  so  tenacious  as  to  be  manufactured  into 
cordage.  Malva  crispa  was  found  by  Cavanilles  to  be  fit  for  this  pm-pose  ;  and  several 
species  of  Hibiscus  ai'e  employed  in  like  manner  in  tropical  countries.  From  the  fibres 
of  the  bark  of  Hibiscus  arboreus  the  whips  were  manufactured  with  which  the  negro 
slaves  were  lashed  in  the  West  India  Islands;  the  plant  is  called  Mohoe  or  Mohaut. 
Sida  abutila  is  said  to  be  cultivated  in  China,  as  we  know  Hibiscus  cannabinus,  or  Sun, 
is  in  India,  as  a  substitute  for  hemp.  The  bark  of  this  plant  is  called  Waak  ;  a  coarse 
kind  of  oil  is  expressed  from  the  seeds.  Various  other  species  are  named  as  furnishing 
serviceable  fibres.  The  petals  of  some  are  astringent  ;  this  property  exists  in  Malva 
Alcea  and  in  Hibiscus  Rosa  sinensis,  of  which  the  Chinese  make  use  to  blacken  their 
eyebrows  and  the  leather  of  their  shoes.  The  leaves  of  Althaea  rosea  are  said  to  yield 
a  blue  colouring  matter  not  inferior  to  indigo.  A  decoction  of  the  root  and  stem 
of  Urena  lobata  is  employed  in  Brazil  as  a  remedy  in  windy  colic  ;  the  flowers  are  used 
as  an  expectorant  in  dry  and  inveterate  coughs.  The  bark  furnishes  good  cordage. 
A  few  species,  such  as  Hibiscus  Sabdariffa  and  suratensis,  &c.,  are  slightly  acid.  The 
musky  seeds  of  Abelmoschus  moschatus  are  considex'ed  cordial  and  stomachic,  and  by 
the  Arabians  are  mixed  with  coffee.  In  the  West  Indies  these  seeds,  called  Gumbo 
musque,  reduced  to  powder,  and  steeped  in  rum,  are  regarded  as  a  potent  remedy 
against  serpent  bites.    The  root  of  Sida  lanceolata  is  intensely  bitter,  and  is  considered 
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a  valuable  stomachic.  The  Cotton  of  commerce  is  the  hairy  covering  of  the  seeds 
of  several  species  of  Gossypium.  For  an  excellent  account  of  this  plant,  and  the 
various  species  used  in  commerce,  see  RoyMs  Illustr.  p.  84.,  and  Wighfs  Illustr.  The 
young  leaves  and  seeds  of  Gossypium  vitifolium  are  employed  in  Brazil  in  dysentery, 
and  steeped  in  vinegar  are  applied  to  the  head  in  hemicrania. — Martins. 

Consult  Duchai-tre  in  Ann.  Sc.  3  ser.  4.  129,  for  his  observations  upon  the  progres- 
sive development  and  consequent  interpretation  of  the  structure  of  these  plants, 

which  he  assumes  to  be  dependent  upon  what  is  called  the  process  of  deduplication ; 
to  which  I  have  objected  elsewhere  {Elem.  of  Botany ,  par.  413). 

The  following,  with  additions,  is  Dr.  Asa  Gray's  arrangement  of  the 
GENERA. 

Tribe  I.  Malope^. 
Malope,  L. 
Kitaibelia,  W. 
Palava,  Cav. 

Palavia,  Moench. 
Tribe  II.  Malve^. 

Althaea,  L. 
Althceastrum,  DC. 
Ferberia,  Scop. 
Alcea,  Linn. 

Lavatera,  L. 
Axolopha,  DC. 
Olbia,  Medik. 
Stegia,  Moench. 

Savinionia,  Webb. 
Navsea,  Webb. 
Malva,  L. 

Anthema,  Medik. 
CalUrhoe,  Nutt. 

Nuttallia,  Barton. 
Napsea,  Clayton. 
Sidalcea,  €h-ay. Malvastrum,  Gray. Sida,  L, 

Malvinda,  Medik. 

Stewartia,  Forsk. 
Periptera,  DC. 
Bictyocarpus,  "Wight. Anoda,  Cav. 

Lawrencia,  Hook. 
Fleischeria,  Steud. 
Cristaria,  Cav. 
Gaya,  KtJi. Bastardia,  Kth. 
Abutilon,  Tourn. 
Wissadula,  Med. 
Meliphlea,  Zucc. 
Sphseralcea,  St.  Hil. 

Phymosia,  Desv. 
Sphceroma,  Schlecht. Modiola,  Moench. 
Haynea,  Rchb. 

Tribe  III.  Urene^. 
Malachra,  L. 
Urena,  L. 
Pavonia,  Cav. 

Lopimia,  Nees. Lebretonia,  Nees. 
Gcethea,  Nees. 
MaJache,  Trew. 

Thorntonia,  Rchb. 
Pentameris,  E.  M. 
Typhalea,  DC. Cancellaria,  DC. 
Pentaspermum,  DC. 
Columella,  Comm. 
Malvaviscoides,  Endl. 
Anotea,  DC. 

Malvaviscus,  Dill. 
Achania.,  Swtz. 

Tribe  IV.  Hibisce^. 
Kosteletzkya,  Presl. 
Decaschistia,  W.  <L-  A. Thespesia,  Correa. 

Malvaviscus,  Gsertn. 
Serrsea,  Cav. Senrcea,  W. 

Se7ira,  DC. 
Dumreichera,  Steud. 

Fugosia,  Juss. 
Cienfugosia,  Cav. Cienfuegia,  W. 
Redoutea,  W. 

Abelmoschus,  Medik. 

Bamia,  R.  Br. 
Hymenocahjx,  Zenk. Manihot,  DC. 

Hibiscus,  L. 
Ketmia,  Adans. 
Furcaria,  DC. 
Cremontia,  DC. 
Sabdariffa,  DC. 
Polycklcena,  Don. 
Trionum,  Medik. 
Bombycella,  DC. 
Paritium,  A.  Juss. 
Azanza,  M09.  &  S. 

Gossjrpium,  L. 
Xylon,  Toum. Sturtia,  R.  Br. 

Lagunaria,  Bon. 
Lagunea,  Cav. Solandra,  Murr. 

Triguera,  Cav. 

?  Ingenhousia,  Mof.  d: 
Sess. ?  Astrochlfena.  Grcke. 

Numbers.  Gen.  39.  Sp.  1000. 

Geraniacece. 
Position. — Sterculiacese. — Malvacetr. — Byttneriacese. 

Chlcenacea;. 
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Ordkr  CXXXI.    TILIACE^.— Lindenrlooms. 

Tiliaceae.  Juss.  Gen.  290.  (1789)  in  part. ;  Kunth.  Malv.  Diss.  p.  14.  (1822);  DC.  Prodr.  1.  50.3.  (1824); 
JAudl.  Coll.  p.  54.  (1829);  Encll.  Gen.  ccxii.  ;  Meisner,  Gen.  p.  36.— Elaeociirpese,  Juss.  Ann. 
Mils.  11.  223.  (1808);  DC.  Prodr.  1.  519.  (1824);  Arnott.  Prodr.  Penins.  Ind.  1.  81.  (1834).— 
Miiquina?,  Mart. — Aristoteliaceas,  Kndl. 

Diagnosis. — Malval  Exogcns,ioith  free  stamens  on  the  outside  of  a  disl;  albuminous  seeds., and  straight  embryo. 

Trees  or  shrubs,  very  seMom  herbaceous  plants.    Leaves  simple,  stipulate,  toothed, 
alternate.    Flowers  axillary,  usually  perfect.    Sepals  4  or  .5,  distinct  or  united,  with  a 

3  4  5 

Fig.  CCLVII.  Fig.  CCLVIII. 

valvate  aestivation.  Petals  4  or  5,  entire,  usually  with 
a  little  pit  at  their  base,  or  wanting ;  most  commonly  the 
size  of  the  sepals.  Stamens  generally  00,  hypogynous, 
distinct,  sometimes  surrounded  at  the  base  by  the  lobed 
and  enlarged  border  of  the  stalk  of  the  pistil  ;  anthers 
2-celled,  dehiscing  longitudinally  or  by  pores,  the  outer 
stamens  sometimes  abortive  and  petaloid.  Ovary  single, 
composed  of  from  2  to  10  carpels,  which  are  sometimes 
disunited  ;  style  1  ;  stigmas  as  many  as  the  carpels  ; 
ovules  attached  to  the  inner  angle,  either  free  or  00,  in 
two  rows,  pendulous,  horizontal,  or  ascending,  anatropal. 

Fruit  dry  or  pulpy,  often  prickly,  sometimes  winged,  with  several  cells,  or  one  only  by 
abortion.  Seeds  solitary  or  numerous  ;  embryo  erect  in  the  axis  of  fleshy  albumen, 
with  flat  foliaceous  cotyledons  and  a  radicle  next  the  hilum. 

Although  this  Order  is  apparently  limited  by  the  character  assigned  to  it  in  the 
Diagnosis,  yet  it  includes  so  many  instances  of  anomalous  structure,  that  some  reason- 

able doubt  must  be  entertained  as  to  its  being  really  so  natural  an  assemblage  as  it 
seems  to  be.  The  petals  are  sometimes  absent.  A  genus  called  Diplophractum  is 
remarkable  for  having  a  fruit  with  several  spurious  cells,  and  the  placentae  in  the  ch'- 
cumference  instead  of  the  axis.  Apeiba  has  sometimes  as  many  as  24  cells  in  the 
fruit.  Bro\vn  notices  the  existence  of  an  African  genus  of  this  Order  (Christiania,  DC), 
remarkable  in  having  a  calyx  of  3  lobes,  while  its  corolla  consists  of  5  petals  ;  the  fruit 
composed  of  5  single-seeded  capsules  connected  only  at  the  base.  The  genus  Aristo- 
telia,  sometimes  placed  near  HomaUads  or  Philadelphads,  seems  to  have  most  affinity 
with  this  Order,  notwithstanding  that  its  calyx  is  not  valvate  ;  it  has  formed  the  type 
of  an  Order  called  Maquinse  by  Martins,  and  Aristoteliacese  by  Endlicher.  In  most 
respects  Lindenblooms  resemble  Sterculiads,  Mallowworts,  and  the  Orders  allied  to 
them;  more  especially  in  the  valvate  aestivation  of  their  calyx.  They  are  sufficiently 
known  by  tlieir  glandular  disk  and  distinct  stamens,  with  2-celled  anthers. 

The  principal  part  of  the  Order  is  found  within  the  tropics  all  over  the  world,  form- 
ing mean  weed-like  plants,  or  shrubs,  or  trees,  with  handsome,  usually  white  or  pink, 

flowers.  A  small  number  are  peculiar  to  the  northern  parts  of  either  hemisphere,  where 
they  form  timber-trees. 

Fig.  CCLVII. — Fruit  of  Apeiba  aspei-a. — Gcerlner. Fig.  CCLVIII. — Berrya  ammonilla. —  Wight.    1.  a  flower;  2.  the  ovary  and  two  stamens;  3  across 
section  of  the  ovary  ;  4.  a  perpendicular  section  of  it ;  ft.  a  portion  of  its  fruit. 

Fig.  CCLIX.— Triumfetta  cordifolia.   1.  a  fruit ;  2.  a  seed  ;  3.  a  section  of  it. 

Fig.  CCLIX. 



372 TILIACE^. [HVPOGYNOUS  EXOGENS. 

They  have  all  a  mucilaginous,  wholesome  juice.  The  leaves  of  Corchorus  olitorius 
are  used  in  Egypt  as  a  pot-herb.  The  berries  of  some  of  them  are  succulent  and  eat- 

able. The  species  are  most  remarkable  for  the  toughness  of  the  fibres  of  their  inner 
bark,  which  are  used  for  various  economical  purposes.  Fishing  lines  and  nets,  rice 
bags  or  gunny,  and  a  coarse  kind  of  linen  called  tat,  are  made  in  India  of  Corchorus 
capsularis  ;  and  the  Russian  mats  of  commerce  are  manufactured  from  the  Tilia.  The 
bark  of  Luhea  grandiflora  is  used  in  Brazil  for  tanning  leather.  The  wood  of  Luhea 
divaricata,  which  is  white  and  light,  but  very  close  grained,  makes  good  musket-stocks, 
and  wooden  soles  for  shoes  ;  the  Brazilians  call  all  such  Afoita  cavallos,  because  the 
sticks  they  use  for  driving  their  cattle  are  obtained  from  them.  The  flowers  of  Tilia, 
separated  from  the  bracts,  are  used  in  infusion,  according  to  Host,  with  much  success 
in  vertigo  and  spasms  ;  they  promote  perspiration  and  alleviate  coughs  ;  but  if  the 
bracts  and  fruits  are  mixed  with  the  flowers,  the  infusion  then  becomes  astringent,  and 
confines  the  bowels.  Some  species  of  Grewia,  as  G.  sapida,  asiatica,  &c.,  bear  pleasant 
acid  berries,  much  used  in  the  manufa<;ture  of  sherbet.  The  wood  of  Grewia  elastica, 
called  Dhamnoo,  affords  timber  highly  valued  for  its  strength  and  elasticity,  and  there- 

fore much  used  for  bows,  the  shafts  of  carriages,  &c.  The  excellent  light  timber  called 
Trincomalee  wood,  employed  in  the  construction  of  the  Massoola  boats  of  Madras,  is 
furnished  by  Berrya  Ammonilla.  The  berries  of  Aristotelia  Maqui  are  eatable,  and 
made  into  wine  ;  the  tough  bark  makes  the  strings,  and  the  wood  the  sides  of  musical 
instruments. 

The  leaves  of  Vallea  cordifolia  are  used  for  dyeing  yellow.  The  furrowed,  sculptured, 
bony  fruit  of  the  Elseocarps,  being  freed  from  its  pulp,  forms  handsome  necklaces, 
which  are  not  uncommonly  set  in  gold,  and  sold  in  the  shops.  The  name  Julpai,  or 
Olive,  is  applied  to  the  fruit  of  some  species  of  Elseocarp,  which  is  eaten  ;  while  that 
of  others  is  dried  and  used  in  the  curries  of  the  natives  of  India,  and  is  also  pickled. 
Roxburgh  did  not  succeed  in  extracting  any  oil  from  the  fruit.  Dr.  Horsfleld  says  that 
the  bark  of  one  of  the  Java  Elseocarps  is  bitter  and  used  as  an  anthelmintic. 

The  mucilaginous,  and  at  the  same  time  astringent,  properties  of  the  leaves  and  fruit 
of  certain  Triumfettas,  called  Carapixo  da  Calcada  in  Brazil,  which  grow  everywhere 
in  that  country,  especially  on  the  road-side  and  in  the  vicinity  of  dwellings,  render 
them  serviceable  in  injections  for  inveterate  gonorrhoeas. 

I.  TILE^.— Corolla  0, 
or  the  petals  entire.  An^ 
thers  opening  longitu- dinally. 

Sloanid.'e. 
Hasseltia,  //.  B.  K. 
Ablania,  Aubl. 

Trichocarpus,  Schreb. 
Dasynema,  Schott. 

Adenobasiiim,  Presl. 
Myriochceta,  DC. Foveolaria,  DC. 

Sloanea,  Linn. 
Sloana,  Plum, 
Gijnostoina,  DC. 
Oxyandra,  DC. 

Grewid.^e. 
Vantanea,  Aubl. 

Lemniscia,  Schreb. 
Apeiba,  Aubl. Aubktia,  Schreb. 
Liihea.  Willd. 

GEN Brotera,  Flor.  Flum. 
Allegria,  M09.  et  Sess. MoUia,  Mart  et  Zucc 
Schlechtendalia, ST^mg. 

Ileliocarpus,  Linn. 
Montia,  Houst. 

Entelea,  R.  Br. 
Sparmannia,  Thtmb. 
Clappertonia,  Meisn. Honkenya,  Willd, 
Corchoropsis,S«e&.  et  Zuc, 
Corchorus,  Linn. 

Antichorus,  Linn.  f. Caricteria,  Scop, 
Coreta,  P.  Br. 
Mcerlensia,  DC. 
Ganja,  Rumph. Triumfetta,  Plum. 
Lappula,  DC. Bartramia,  Gartn. 
?  Porpa,  Blum. 

Tilia,  LirM. 
Lindmra,  Reichenb. 

Browxilowia,  Roxb. 

ERA. 
Humea.  Roxb. 

Christiana,  DC. 
Grewia,  Juss. N'ehemia,  Endl. 

Mallococca,  Forst. 
Chadara,  Forsk, Siphomeris,  Boj. 
Microcos,  Linn. 
Arsis,  Lour. 
Daminc,  Endl. Vincentia,  Boj. 

Belotia,  A.  Rich. 
Diplophractum,  Desf. 
Columbia,  Pers. 

Colona,  Cav. 
Berrya.  Roxb. 

Espera,  Willd. Muntingia,  Linn, Calabura,  Plukn, 
Trilix,  Linn. 

Jacquinia,  Mut, Bancroftia,  Macfad. 
Aristotelia,  Herit. 

II.  EL^OCARPE^.— 
Petals  lacerated.  An- thers opening  by  a 
transverse  valve  at  the 

apex. Elaeocarpus,  Linn. 
9  Adenodus,  Lour, Lochneria,  Scop, 
Ganitrus,  Gartn. 
?  Craspedum,  Lour. Monocera,  Jack. 
Diceras,  Endl. 
Dicera,  Forst, 

Beythea,  Endl. Friesia,  DC. 
Acronodia,  Blum. Acrozus,  Spreng. 
Vallea,  Mut. 
Tricuspidaria,  Rz.et  Pav. Tricuspis,  Pers. 
Crinodendron,  Molin. 

Numbers.  Gen.  35.  Sp.  350. 

Position.—  Malvaceae. — Tiliace^.- 
Tremandracece. 

ADDITIOXAL  GENERA. 

Glyphfea,  Hook.  f.  near  Grewia. 
Omphacarpus,  Ki'thls. Anstrutlieria,  Gardner,  near  Friesia. 

The  textile  material  called  Jute,  from  which  gunny  (or  rice)  bags  are  manufac- 
tured, is  the  fibre  of  Corchorus  capsularis. 
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Alliance  XXIX.    SAPINDALES.— The  Sapindal  Alliance. 

Diagnosis. — Hypogynous  Exogens,  with  monodichlamydeous  vmymmetrical  flowa's,  axile 
placentce,  an  imbricated  calyx  and  corolla,  definite  stamens,  and  little  or  no 
albumen. 

In  every  Order,  comprehended  under  this  Alliance,  the  flowers  are  more  or  less 
uns}Tnmetrical,  and  ui  several  of  them  such  irregularity  occm*s  in  more  than  one 
series  of  the  floral  organs.  Thus,  the  Poreworts,  which  are  among  the  most  symmetri- 

cal, are  pentamerous  except  the  ovary,  which  consists  of  2  carpels,  Bladder-nuts  have 
similar  proportions,  while  Malpighiads  and  Erythroxyls  combine  a  3-mei'Ous  ovary  with a  5  merous  flower. 

The  Orders  seem  to  be  all  bound  up  in  close  relationship,  with  the  exception  of 
Vochyads,  which  are  but  little  known  and  whose  true  station  is  therefore  doubtful. 
Petiveriads,  though  generally  disunited  from  Sapindals  by  a  long  interval,  can  hardly 
be  regarded  as  anything  more  than  an  apetalous,  very  simple  form  of  Soapworts. 

The  passage  into  Guttiferals  is  not  through  Erythroxyls,  which  stand  last  in  the 
following  series,  but  through  Soapworts,  which  are  extremely  near  the  Guttiferal 
Ehizobols. 

Natural  Orders  of  Sapindals. 

Flowers  complete,  partially  symmetrical.     Calyx  valvate.Xy^^  TREMANDRACEiE 
Anthers  2-  i-celled,  opening  by  pores  j  ' 

Flowers  complete  {irregular),  unsymmetrical.    Petals  naked.  1  J33  PoLVGALACEiE 
Anthers  l-celled,  opening  by  pores.    Seeds  caruncidate.    •]  ' 

Flowers  complete,  unsymmetrical,  very  irregular.  Petals^ 
naked.  Anthers  opening  longitudinally.  Carpels  3.  Seeds  V  134.  Yochyackm. 
winged.  {In  one  case  the  ovary  is  adherent)  J 

Flowers  complete,  partially  symmetrical.    Calyx  imbricated. "] Ovules  ascending.  Stigmas  simple.    Leaves  opposite,  with  >  1 35.  SiAPHYLEACEiE. 
stipules  J 

Flowers  complete,  vmymmetrical.    Petals  usually  with  an'\ appendage  or  0.    Anthers  opening  longitudinally.    Car-  1 136.  Sapindace^. 
pels  3.    Seeds  usually  arillate,  wingless  J 

Flowers  apetalous.    Carpel  solitary  137.  Petiveriace^, 

Flowers  complete,  vmymmetrical.    Petals  naked  or  Q.  An-'\ thers  openvng  longitudinally.    Carpels  2.    Seeds  without  V138.  AcEUACEiE. 
an  anl  J 

Flowers  complete,  partially  symmetrical.    Calyx  imbricated.  1 
Petals  naked,  stalked.  Ovules  hanging  by  cords.    Stigmas  >  139.  MALPiOHiACEiE. 
simple.    Fmbryo  usually  convolute  J 

Flowers  complete,  partially  symmetrical.    Calyx  imbricated. "] Petals  with  an  appendage.     Ovules  sessile,  pendulous.  Il40.  Erythroxylace^, 
Stigmas  capitate.    Embryo  straight  .    -  J 

I 

2  E 
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Order  CXXXII.    TREMANDRACE^.— Poreworts. 

Tremandraceae,  R.  Brown  in  Flinders,  p.  12.  (1814) ;  DC.  Prodr.  1.  343.  (1824) ;  Endl.  Gen.  ccxxxii. 

Diagnosis. — Sapindal  Exogens,  with  partially  complete  symmetrical  flowers,  a  valvate 
calyx,  and  2A-celled  anthers  opening  by  pores. 

Slender  heath-like  shrubs,  with  their  hairs  usually  glandular.  Leaves  alternate  or 
whorled,  without  stipules,  entire  or  toothed.  Pedicels 
soHtary,  axillary,  1 -flowered.  Flowers  often  large  and 
showy.  Sepals  4  or  5,  equal,  with  a  valvate  aestivation, 
shghtly  cohering  at  the  base,  and  deciduous.  Petals 
equal  in  number  to  the  sepals,  with  an  involute  aestiva- 

tion, wi'apping  up  the  stamens  in  pairs,  much  larger  than the  calyx,  and  deciduous.  Stamens  hypogynous,  distinct, 
2  before  each  petal,  and  therefore  either  8  or  1 0  ;  anthers 
2-  or  4-celled,  opening  by  a  pore  at  the  apex.  Ovary 
2-celled  ;  ovules  from  1  to  3  in  each  cell,  anatropal,  with 
a  hooked  apex,  pendulous  ;  styles  1  or  2.  Fruit  capsular, 
2-celled,  2-valved  ;  dehiscence  locuUcidal.  Seeds  pendu- 

lous, ovate,  with  a  hooked  appendage  at  the  apex,  but 
with  none  about  the  hilum  ;  embryo  cyhndrical,  straight, 
in  the  axis  of  fleshy  albumen,  and  about  half  as  long,  the 
radicle  next  the  hilum. 

There  is  httle  to  divide  these  plants  from  Milkworts, 
except  their  regular  symmetrical  flowers,  and  valvate 
calyx.  They  want  the  caruncula  of  that  Order,  in  room 
of  which  they  have  the  chalazal  end  of  the  seed  extended 
into  a  hooked  process.  Their  stamens  being  opposite  the 

Fig  CCLX.  petals  in  pairs  may,  taken  with  the  valvate  calyx,  be 
regarded  as  an  indication  of  some  tendency  towards 

Rhamnads,  and  the  general  condition  of  their  flower  is  much  like  that  of  Pittosporads, 
except  in  the  great  development  of  the  embryo. 

All  are  natives  of  New  Holland. 
Their  properties  are  unknown. 
De  CandoUe  placed  them  between  Milkworts  and  Pittosporads,  Meisner  between 

Frankeniads  and  Milkworts,  Endlicher  in  his  Polygalince  consisting  of  Poreworts  and 
Milkworts  only,  and  Adolphe  Brongniart  takes  the  same  view  of  their  affinity. 

GENERA. 
Tetratheca,  Sm. 
Tremandra,  R.  Br. 
Platytheca,  Steetz. 

Numbers.  Gen.  3.  Sp.  16. 

Tiliacece. 
Position.  TREMANDRACEiE. — Polygalacese. 

Pittosporacece. 

Fig.  CCLX.— Tetratheca  hirsuta.   1.  the  stamens ;  2.  the  pistil,  with  one  of  the  cells  laid  open. 
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Order  CXXXIII.    POL YGALACE^.— Milkworts. 

Polygaleae,  Jiiss.  Ann.  Mus.  14.  386.  (1809) ;  R.  Brown  in  Flinders.-  Juss.  Mem.  Mus.  1.  385. ;  DC. 
Prodr.  1.  321.  ;  Aug.  de  St.  JHlaire  and  Moqidn-Tandon  Mem.  Mus.  I7.  313.;  Wiqhts  lllustr. 
1.  46.  ;  Endl.  Gen.  ccxxxiii.— Krameriacea;,  Martius,  Ed.  pr.  87.  — Trigoniaceae,  Marthis  Consp 
247.  ;  Endl.  Gen.  p.  1080.— Moutabeae,  Endl.  Ench.  p.  365.  —  SOulameae,  Id.  p.  570. 

Diagnosis. — Sapindal  Exogens,  with  complete  (irregular),  unsymmetrical  flowers,  nahed 
petals,  l-celled  anthers  opening  by  pores,  and  carunculate  seeds. 

Shrubs  or  herbaceous  plants,  sometimes  twiners.     Leaves  generally  alternate, 
sometimes  opposite,  mostly  simple,  and  always  destitute  of  stipules.    Flowers  usually 
racemose,  often  small  and  inconspicuous,  but  showy  in  many  species  of  Polygala. 

;5  4  i 
Fig.  CCLXI. 

Pedicels  with  3  bracts.   Sepals  5,  very  irregular,  distinct,  often  glumaceous  ;  3  exterior, 
of  which  1  is  superior  and  2  anterior  ;  2  interior  (the  wings)  usually  petaloid,  and 
alternate  with  the  upper  and  lower  ones.    Petals  hypogynous,  usually  3,  of  which  1  is 
anterior  and  larger  than  the  rest  (the  keel),  and  2  alternate  with  the  upper  outer,  and 
lateral  inner  sepals,  and  often  connate  with  the  keel ;  sometimes  5,  and  then  the  2 
additional  ones  minute  and  between  the  wings  and  the  lower  sepals.    Keel  sometimes 
entire,  and  then  either  naked  or  crested  ;  sometimes  3-lobed,  and  then  destitute  of 
a  crest.    Stamens  hypogynous,  8  usually  combined  in  a  tube,  unequal,  and  ascending  ; 
sometimes  4,  and  distinct  ;  the  tube  split  opposite  the  upper  sepal  ;  anthers  clavate, 
innate,  mostly  l-celled  and  opening  at  their  apex,  sometiines  2-celled. 
Disk  either  absent  or  present,  regular  or  irregular.   Ovary  superior,  ̂ ^^^^^^^^ 
compressed,  with  2  or  3  cells,  which  are  anterior  and  posterior, 
the  upper  one  occasionally  suppressed  ;  ovules  solitary,  very  rarely        y  ' '  ' twin,  pendulous,  anatropal  ;  style  simple,  curved,  sometimes  very 
oblique  and  cucullate  at  the  apex,  which  is  also  entire  or  lobed  ;       Fig.  CCLXII. 
stigma  simple.    Fruit  usually  opening  through  the  valves  ;  occasion- 

ally indehiscent,  membranous,  fleshy,  coriaceous,  or  drupaceous,  Avinged,  of  apterous* 
Seeds  pendulous,  with  a  caruncula  next  the  hilum,  naked  or  enveloped  with  hairs  ; 
the  outer  integument  crustaceous,  the  inner  membranous  ;  albumen  abundant,  fleshy, 
rarely  reduced  to  a  thin  gelatinous  plate  ;  embryo  straight,  or  slightly  curved,  with  the radicle  next  the  hilum. 

The  structure  of  this  Order  has  been  explained  by  Aug.  de  St.  Hilaire  and  Moquin- 
Tandon,  from  whose  Memoir,  above  quoted,  the  foregoing  character  is  extracted* 

Fig.  CCLXI.— Polygala  erioptera.  1.  an  entire  flower  seen  from  the  side;  2.  the  same  cut  open  to 
exhibit  the  stamens  ;  3.  the  pistil ;  4.  a  section  of  a  ripe  seed  ;  in  the  middle  is  the  embryo  ;  at  the  apex, which  represents  the  real  base,  is  seen  a  caruncula. 

Fig.  CCLXII. — Anthers  of  Polygala  vulgaris,  expanded. 
2  E  2 
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Milkworts  are  remarkable,  among  other  things,  for  the  irregularity  of  their  flowers, 
which  is  such  as  to  obscure,  in  a  great  measure,  the  relative  position  of  the  sepals  and 
petals.  The  calyx  apparently  consists  of  but  three  pieces,  \vhich  are  usually  green,  and 
like  sepals  in  their  common  state  ;  but  their  real  number  is  5,  the  two  coloured  lateral 
petal-like  bodies  sometimes  lying  within  the  apparent  sepals,  being  in  reality  part  of  the 
sei'ies  of  the  calyx.  The  corolla  is  mostly  monopetalous,  and,  if  carefully  examined,  formed 
of  3  pieces  ;  namely,  the  keel  and  two  petals,  all  blended  together.  We  have,  therefore, 
an  abortion  of  two  petals,  according  to  the  laws  of  alternation.  But  this  is  not  all ; 
there  is  not  only  an  abortion  of  two  petals,  but  of  those  two  which  would,  if  present,  be 
found  right  and  left  of  the  keel.  The  monopetalous  corolla  is,  therefore,  formed  by  the 
cohesion  of  the  two  posterior  and  the  anterior  petal  of  a  pentapetalous  corolla,  of  which 
the  two  lateral  petals  are  suppressed.  The  keel  has  an  appendage  of  an  anomalous 
character,  called  technically  a  crest,  and  often  consisting  of  one  or  even  two  rows  of 
fringes  or  divisions,  originating  not  from  the  margin,  but  from  within  it,  and  sometimes 
cohering  in  a  common  membrane  at  their  base.  Aug.  de  St.  Hilaire  has  shown  that 
this  crest  is  nothing  more  than  the  deeply-lobed  middle  segment  of  a  keel,  with  these 
lobes  in  such  a  state  of  cohesion  that  the  central  lobe  is  pushed  outwards,  while  the 
lateral  ones  cohere  by  their  own  mai'gins  and  with  its  back.  The  stamens  are  only  8  : 
two  therefore  are  suppressed.  This  relative  position  of  the  fifth  sepal  and  petal  res- 

pectively, was  first  indicated  by  Brown. 
Milkworts  are  stationed  by  De  Candolle  between  Sundews  and  Poreworts  (Treman- 

dracese),  and  in  the  immediate  vicinity  of  Violetworts.  With  the  latter  they  were 
thought  to  be  related  on  account  of  their  hypogynous  stamens,  irregular  flowers,  and 
cucullate  stigma ;  and  with  Poreworts  on  account  of  the  caruncula  of  their  seed.  To 
Fumpworts  they  approach  in  the  general  aspect  of  their  flowers,  and  in  little  more. 
Leguminous  plants  are,  notwithstanding  their  perigynous  stamens,  an  Order  with  which 
Milkworts  seem  at  first  sight  to  have  some  affinity  ;  the  irregularity  of  corolla  is  of  a 
similar  nature  in  both  ;  there  is  in  Leguminous  plants  a  tendency  to  suppress  the  upper 
lateral  petals  in  Erythrina,  as  in  Polygala,  and  the  ascending  direction  of  the  style  with 
a  cohesion  of  stamens  are  characters  common  to  both  Orders.  Many  additional  obser- 

vations are  made  to  the  same  effect  by  St.  Hilaire  and  Moquin-Tandon,  who,  moreover, 
compare  the  Order  with  Rueworts  ;  but  those  authors  appear  to  have  finally  decided 
upon  the  true  position  of  Milkworts  being  in  the  vicinity  of  Soapworts  ;  remarking  that 
"  the  calyx  of  the  latter  is  unequal,  the  corolla  very  irregular,  and  the  ovary  of  Schmidelia 
usually  2-celled  and  2-seeded,  hke  that  of  Polygala.  Moreover,  a  great  part  of  the 
genera  of  that  Order  have,  with  a  calyx  of  five  divisions,  a  corolla  with  four  petals,  and 
the  place  of  the  fifth  is  manifestly  vacant.  This  suppression  is  not  exactly  the  same  as 
what  is  observed  in  the  corolla  of  Polygala,  where  there  are  only  3  petals  with  5  sepals  ; 
but  the  suppression  has  more  analogy  with  what  concerns  the  stamens,  since  with  a 
quinary  number  in  the  calyx  each  Order  has  eight  antheriferous  filaments."    In  this 

view  I  fully  agree.  The  unsym- 
metrical  flowers,  more  especially 
manifested  in  the  reduction  of  the 
number  of  carpels  to  2  or  3  in  a 
structure  otherwise  quinary,  the 
definite  ovules,  the  twining  habit  of 
Comesperma,the  samaroid  fruit  of 
Securidaca,  and  it  may  even  be 
added,  the  deleterious  qualities  of 
some  Polygalas,  together  with  the 
saponaceous  secretions  of  the 
Monninas,  are  all  arguments  of 
the  strongest  kind  in  favour  of 
Milkworts  and  Soapworts  belong- 

ing to  the  same  Alliance. 
Certain  anomalous  genera,  be- 

longing as  I  think  to  this  Order, have  been  elevated  to  the  rank  of 
Natural  Orders.  Of  these  Trigo- 
nia,  a  genus  of  tropical  American 
trees,  has  been  divided  from 

Fig.  CCLXIII.  Milkworts  because  of  its  leaves 
being  opposite  and  having  sti- 

Fig.  CCLXTII.— Trigonia  crotonoides.— ^.  de  St.  Hilaire.  1.  a  flower  seen  from  the  side;  2.  the 
corolla,  with  the  petals  displayed  in  their  natural  position ;  ,3.  a  pistil ;  4.  cross  section  of  the  ovary  ; 5 .  cross  section  of  a  seed. 
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pules,  of  some  supposed  differeuco  in  the  relative  position  of  the  largest  i)otal,  the 
anthers  opening  longitudinally,  and  the  presence  of  some  fleshy  glands  between  the  ovary 
and  stamens ;  I  cannot,  however,  concede  anything  like  ordinal  im[)ortance  to  these 
circumstances.  Trigonia  may  be  regarded  either  as  an  approach  on  the  part  of  Milk- 

worts to  the  Sapindaceous  structure,  as  is  indicated  by  the  longitudinal  dehiscence  of 
its  anthers,  the  greater  symmetry  of  its  flowers,  and  its  3-valved  fruit ;  or  as  actually  a 
member  of  the  Soapworts,  approaching  Milkworts.  The  supposed  relation  between  it  and 
Spindle  trees  or  Legununous  plants,  which  M.  Cambessddes  suggests,  appears  to  be  a  very 
slight  indication  of  analogy. — See  Fl.  Bras.  Mer.  v.  2.  p.  112. 

Krameria  has  much  higher  claims  to  separation.  The  whorls  of  its  flowers  are  so 
completely  dislocated  that  it  is  difficult  to  determine 
the  relative  position  of  the  parts  ;  there  is  no 
trace  of  the  quasipapilionaceous  structure  generally 
characteristic  of  Milkworts,  its  ovary  is  imi)crfectly 
•2-celled,  and  it  is  said  that  no  albumen  exists  in  its 
seeds.  Certainly  these  ai'e  points  of  moment. 
Nevertheless,  its  definite  hypogynous  stamens, 
porous  anthers,  unsymmetrical  flowers,  definite 
pendulous  ovules,  bur-like  fruit,  which  resembles 
that  of  Salomonia,  and  in  some  degree  its  habit,  are 
conformable  to  the  Milkwort  structure  ;  and  in  the 
absence  of  all  trace  of  the  existence  of  other  genera 
approaching  this  kind  of  organisation,  it  seems 
expedient  to  regard  it  as  a  mere  exception  to  the 
usual  structure  of  an  Order  whose  general  condition 
is  in  many  respects  very  anomalous.  It,  too,  may 
be  regarded  as  assisting  to  bring  into  contact  the 
Milkworts  and  Soapworts,  for  Krameria  cytisoides 
has  ternate  leaves. 

Soulamea  is  another  instance  of  the  elevation  of 
a  solitai'y  genus  into  a  Natural  Order.  This  is  a 
Molucca  plant,  also  without  albumen  in  its  seeds, 
and  having  a  regular  trimerous  flower  with  2-celled 
anthers.    It  may  perhaps  be  considered  as  an 
mstance  of  the  usual  irregular  flower  of  Milkworts  Fig.  CCLXIV. 
assuming  a  regular  type. 

Lastly,  of  the  genus  Moutabea,  promoted  by  Endlicher,  who  stationsit  near  Storax worts, 
regarding  it  as  monopetalous,  it  may  be  said  with  tolerable  confidence  that  it  has  not  a 
single  feature  that  can  justify  its  separation  from  Milkworts.  Like  Xanthophyllum  its 
petals  are  equal-sized,  and  as  for  their  adhesion  into  a  tube,  that  is  no  more  than  what 
occurs  in  all  the  Polygalas,  whose  stamens  hold  together  parts  which  under  ordinary 
circumstances  are  distinct.  So  entii-ely,  indeed,  does  Moutabea  agree  with  Polygala,  that 
it  even  has  its  eight  1 -celled  anthers  opening  at  the  point,  in  combuiation  with  a  5-petalled 
corolla.  The  berries  of  ]\Ioutabea  longifolia  are  said  to  be  eatable  ;  so  are  those  of 
Mundia  spinosa.  A  tubular  calyx  exists  in  Moutabea,  but  that  will  hardly  be  insisted 
upon  as  a  ground  for  forming  it  into  a  Natural  Ordei\ 

Most  of  the  genera  are  limited  to  one  or  two  of  the  five  parts  of  the  globe  ;  thus  Sa- 
lomonia is  only  found  in  Asia,  Soulamea  in  the  Moluccas,  Mui'altia  at  the  Cape  of  Good 

Hope,  and  Monnina  and  Badiera  in  South  America.  Comesperma  is  found  both  in 
Brazil  and  New  Holland,  and,  what  is  very  remarkable,  there  is  m  the  former  country 
a  species  of  the  Cape  genus  Mundia.  Polygala  itself  occurs  in  four  of  the  five  parts  ; 
under  the  torrid  zone  and  in  temperate  climates,  at  Cayenne,  and  on  the  mountains  of 
Switzerland  ;  it  is,  however,  very  unequally  distributed.  This  genus  inhabits  almost 
every  description  of  station — dry  plains,  deep  morasses,  woods,  mountains,  cultivated 
and  barren  soils.  Comesperma  is  only  known  in  Brazil  and  Australia.  Monnina  and 
Krameria  inhabit  open  places  in  the  temperate  parts  of  South  America. 

Milkworts  off"er,  as  has  been  stated,  considerable  diversities  of  structure,  and  there- fore, as  might  have  been  anticipated,  the  purposes  to  which  they  are  applicable  are  by 
no  means  uniform.  The  gi^eater  part  are  bitter,  and  in  their  roots  milky.  To  this  cate- 

gory may  be  referred  the  following  cases.  Polygala  amara  is  a  European  perennial,  all 
the  parts  of  which  are  extremely  bitter;  it  is  much  extolled  in  pulmonary  complaints 
and  spitting  of  blood,  P.  vulgaris  and  major  have  similar  uses,  but  are  inferior  in  energy. 
A  strong  bitter  taste  pervades  all  the  parts  of  Polygala  rubella,  a  North  American 

Fig,  CCLXIV. — Krameria  cistoidea.— ifoo/cer.  1.  an  expanded  flower;  2.  a  diagram,  showing  llie velative  position  of  the  parts  ;  3.  a  stamen  ;  4.  a  perpendicular  section  of  an  ovary. 
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species;  in  small  doses  its  infusion  is  found  useful  as  a  tonic  and  stimulant  to  the  diges- 
tive organs;  in  large  doses  it  opens  the  body  and  excites  diaphoresis.  In  a  Molucca 

plant,  the  Soulamea  amara,  called  by  Rumphius  Rex  amaroris,  all  the  parts,  especially 
the  roots  and  fruit,  have  an  intense  bitterness  (horrenda  amarities  Rumf.).  They  are  em- 

ployed in  the  Malayan  Archipelago  with  extraordinary  success  in  cholera  and  pleurisy, 
and  are  regarded  as  being  most  valuable  as  a  febrifuge. 

Others  are  distinguished  for  their  emetic,  purgative,  and  diuretic  action.  Of  these  the 
most  celebrated  is  a  North  American  herb  called  Snake-root,  Polygala  senega  ;  of  this 
plant  the  root  is  somewhat  acid  and  acrid.  It  acts  as  a  sudorific  and  expectorant  in 
small  doses,  and  as  an  emetic  and  cathartic  in  large  ones.  It  is  employed  in  pneumonia, 
asthma,  croup,  dropsy,  chronic  rheumatism,  and  especially  in  such  uterine  complaints 
as  amenorrhoea.  Dr.  Archer  has  extravagantly  praised  it  in  cynanche  tracheaUs. 
Chemists  refer  the  action  to  the  presence  of  a  peculiar  principle  called  Polygaline  or 
Senegine.  P.  sanguinea  and  purpurea  in  North  America,  Chamsebuxus  in  Europe,  P. 
paniculata,  a  very  common  West  Indian  annual,  P.  serpentaria  of  the  Cape,  P.  crotala- 
rioides  in  the  Himalayas,  all  appear  to  participate  in  these  quaUties,  and  it  is  not  a  little 
remarkable  that  the  whole  of  these  plants  have  the  reputation  of  being  antidotes  to 
snake  bites  ;  the  oppression  of  breathing  observable  in  such  cases  appears  to  be  cer- 

tainly relieved  by  them.  Some  are  mere  emetics  ;  such  as  P.  poaya,  used  successfully 
in  Brazil  in  biUous  fevers,  and  P.  glandulosa  and  scoparia,  Mexican  species.  P.  thesi- 
oides,  called  Chinchin  in  Chili,  is  said  to  have  a  powerfully  diuretic  root.  Badiera  diver- 
sifolia,  a  little  West  Indian  bush,  is  said  to  rival  Guaiacum  in  its  peculiar  qualities. 
Finally,  these  principles  become  so  concentrated  in  P.  venenosa,  called  Katu-tutun  in 
Java,  as  to  render  that  plant  a  poison  ;  it  is  dreaded  by  the  natives,  who  say  that  its 
heavy  noxious  odour,  or  even  the  touch,  produces  violent  sneezing  and  severe  headache. 

Among  plants  whose  uses  are  not  reducible  to  either  of  the  foregoing  heads  may  be 
mentioned  the  following.  The  drupes  of  Mundia  spinosa,  a  Cape  shrub,  are  eatable. 
The  bark  of  the  root  of  Monnina  polystachya  and  saUcifolia,  when  fresh,  pounded  and 
moulded  into  balls,  or  their  dry  bark,  is  detergent ;  it  readily  froths  when  agitated  in 
water,  and  is  used  by  the  Peruvians  as  a  substitute  for  soap  ;  the  ladies  of  Peru  ascribe 
the  beauty  of  their  hair  to  the  use  of  its  infusion,  and  the  silversmiths  of  Huanuco  em- 

ploy it  for  cleansing  and  polishing  Avrought  silver.  It  is  also  used  with  great  success  in 
the  cure  of  dysenteries  and  irritating  diarrhoeas  in  Peru,  where  it  is  preferred  to  Quas- 

sia. This  saponaceous  quality  is,  among  other  things,  an  indication  of  the  relation  borne 
by  Milkworts  to  Soapworts  (Sapindacese).  P.  tinctoria  is  used  by  the  dyers  in  Arabia. 
The  wood  of  Xanthophyllum,  a  genus  of  trees  of  considerable  size,  is  said  to  be  valuable. 
The  Kramerias,  anomalous  plants  inhabiting  the  temperate  parts  of  South  America,  and 
called  Rhatany-roots,  are  intensely  astringent.  The  infusion  of  their  roots  is  blood-red, 
and  is  employed  to  adulterate  Port  wine  ;  in  Peru,  an  extract  is  formed  from  K.  trian- 
dra,  which  is  a  mild,  easily  assimilated,  astringent  medicine,  possessed  of  great  power 
in  passive  bloody  or  mucous  discharges  ;  and  also  in  weakness  of  the  digestive  organs, 
muscular  debility,  and  even  in  intermittent  and  putind  fevers.  The  powder  forms, 
along  with  charcoal,  an  excellent  tooth  powder  ;  and  an  infusion  is  used  as  a  gargle  and 
wash.    Such  other  species  as  have  been  examined  seem  to  be  identical  in  their  nature. 

GENERA. 
Salomonia,  Lour. 
Polygala,  Linn. Psychanihus,  Raf, 
Blepharidium,  DC. 
Clinclinia,  Feuill. 
Timutua,  DC. 
Senega,  DC. 
Chamcebuxus,  Dill. 
Triclispenna,  Raf. 

Brachytropis,  DC. 

Badiere,  SC. 
Pencsa,  Plum- Comesperma,  Lahill. 

Catocoma,  Bth. 
Muraltia,  Neck. Heisteria,  Berg. 
Mundia,  Kunth. 
Nplandtia,  Dumort. Vascoa,  DC. 

Monnina,  Ruiz  et  Pav. Hebeavdra,  Bonpl. 
Carpolobia,  G.  Don. 
Lophostylis,  Hochst. Securidaca,  Linn. Krameria,  Lojjl. 
Xanthophyllum,  Roxb. 

Jackia,  Blum. Soulamea,  Lam. 

Cardiocarpus,  Reinw. 
Trigonia,  Aubl. Mainea,  Fl.  Flum, Moutabea,  Aubl. 

Cryptostomum,  Schreb. Acosta,  Ruiz  et  Pav. 
?  Bredemeyera,  Willd. 
?  Hymenanthera,  R.  Br. 

Numbers.  Gen.  19.    Sp.  495. 

Position. — Tremandracese. — Polygalace^. — Sapindacese. 
Violacece  1 

For  the  progressive  development  of  this  order,  consult  Payer  vciAnn.  Sc.  Sser.  XV. 
346.  Braun  refers  Krameria  to  Leguminosse.  See  Plant.  Lindheim,  p.  4,  Dr.  Asa 
Gray,  without  absolutely  assenting,  is  of  opinion  that  at  all  events  it  does  not  belong 
here.    Gen.  N.  Am.  Plants,  II.  227. 

ADDITIONAL  GENERA. 
Lophostylis,  Hochst.  near  Securidaca.     |     ?  Purdiaea,  Planchon. Cardiophora,  Benth.  =  Soulamea.  | 
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Ordkr  CXXXIV.    VOCHYACEjE.— Vochyads. 

Vochysiacese,  Mart.  Nov.  Gen.  1.  123.  (1824)  ;  Endl.  Gen.  cclx. ;  Meisner,  119.— yochysieae,  A.  St.  Hil. 
M^m.  Mus.  6.  265.  (1820) ;  DC.  Prodr.  3.25.  (1828). 

Diagnosis. — Sapindal  Exogens^  with  complete,  unsymmetrical,  very  iiregular  flowers, 
naked  petals,  anthers  opening  longitudinally,  3  carpels,  and  winged  seeds. 

Trees  or  slu'ubs.  Branches  opposite,  when  young  4-cornered.  Leaves  opposite, 
sometimes  towards  the  extremities  of  the  bramches  alternate,  entire,  with  glands  or  2 
stipules  at  the  base.  Flowers  usually  in  terminal  panicles  or  racemes.  Sepals  4-5, 
combined  at  the  base,  very  unequal,  the  two  outer  the  smallest,  the  two  in  front  the 
largest,  imbricated  in  aestivation,  the  upper 
one  much  the  largest  and  spurred.  Petals 
1 , 2,  3  or  5,  alternate  with  the  segments  of 
the  calyx,  and  inserted  into  their  base, 
unequal.  Stamens  1-5,  usually  opposite 
the  petals,  rarely  alternate  with  them, 
arising  from  the  bottom  of  the  calyx,  for 
the  most  part  sterile,  1  of  them  havmg  an 
ovate  fertile  4-cel!ed  anther.  Ovary  free, 
or  partially  adherent,  3-ceIled  ;  ovules  in 
each  cell,  solitary  or  twin,  or  00,  attached 
to  the  axis,  amphitropal,  with  the  fora- 

men uppermost ;  occasionally  1 -celled, 
with  2  anatropal  ovules  rising  from  the 
base  ;  style  and  stigma  1.  Capsule  3- 
cornered,  3-celled,  3-valved,  the  valves 
bursting  along  their  middle,  with  a  central 
columella  ;  occasionally  indehiscent,  1- 
celled,  1 -seeded,  and  crowned  by  the  sepals 
grown  out  into  wings.  Seed  without  albu- 

men, erect,  usually  winged ;  embryo 
straight  in  the  capsular  genera,  with  large 
leafy  cotyledons  and  a  short  superior  ra- 

dicle; in  the  monospermous  fruit,  orthotro- 
pal,  cylindi-ical,  with  semi  -  cylindrical 
cotyledons,  and  a  short  inferior  radicle. 

Such  is  the  character  that  Botanists  give 
to  a  most  curious  race  of  trees  and  shrubs, 
which  few  have  had  the  opportunity  of 
studying,  but  which  are  remarkable  for 
the  beauty  of  their  large  and  gaily  coloured 
flowers.  It  seems,  however,  certain  that  the  Order,  as  thus  described,  contains  genera 
which  must  hereafter  be  separated,  and  that  it  cannot  be  at  present  regarded  as  being  at 
all  well  limited.  De  CandoUe  speaks  of  it  as  being  in  habit  and  flower  somewhat  allied  to 
Guttifers  or  Margraviads,  but  distinct  from  both  in  the  stamens  being  inserted  into 
the  calyx  ;  perhaps  more  directly  connected  with  Myrobalans,  on  account  of  the  convo- 

lute cotyledons  and  inverted  seeds  ;  and  even  perhaps  allied  to  some  Onagrads,  on  account 
of  the  abortive  solitary  stamen.  To  me  it  still  appears  to  be  more  allied  to  Violetworts, 
'an  affinity  strongly  pointed  out  by  the  irregular  flowers,  3-celled  ovary,  and  stipules,  but 
also  to  be  yet  nearer  Milkworts,  from  which  the  calcarate  flowers  and  ascending  ovules 
principally  distinguish  it.  The  main  difficulty  in  associatmg  it  with  any  Alliance  to  which 
these  Oi'ders  belong,  consists  in  the  stamens  being  truly  perigynous.  But  there  is  no 
perigynous  Alliance  to  which  it  seems  referable,  and  the  peculiar  proportion  of  the 
3-celled  ovary  to  the  5-parted  calyx  and  corolla,  strongly  indicates  the  true  affinity  to  be 
with  the  Sapindal  Alliance. 

Natives  of  equinoctial  America,  where  they  inhabit  ancient  forests,  by  the  banks  of 
streams,  sometimes  rising  up  mountains  to  a  considerable  elevation.  They  are  often 
trees  with  large  spreading  heads. 

Fig.  CCLXV.— Salvertia  convallariodora.— 5*.  Uilaire.  1.  an  expanded  flower  ;  2.  a  portion  of  tb<» 
calyx,  with  the  stamens  ;  3.  a  pistil  ;  4.  a  transverse  section  of  the  ovary 
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Little  is  known  of  any  use  to  which  they  can  be  applied.  Their  flowers  are  reputed 
to  be  very  sweet,  and  some  are  said  to  have  a  resinous  juice.  The  Itabalh,  or  Copai  ye 
wood  of  Guiana,  a  hard  but  not  very  durable  timber,  is  obtained  from  Vochya  guianensis, 
according  to  Schomburgk. 

GENERA. 
Callisthene,  Mart.et  Zuc. 

Callisthenia,  Spreng. 
Amphilochia,  Mart. Aqardhia.  Spreng. 
Qiialea,  AuU. 

Schiichia,  Endl. 
Vochysia,  Jnss. 

Vochy,  Aubl. 
Vochya,  Vandell. 

Salmonia,  Neck. 
Cucullaria,  Schreb. 
Struckeria,  Fl.  Fl. 

Salvertia,  St.  Hil. 

Erisma,  Rudge. 
Debrcea,  Rom.  et  Schlt. Dittmaria,  Spreng. 
Lozania,  Seb.  Mut. 

Numbers.  Gen.  8.    Sp.  51. 

Violacem. 

Position. — Polygalacese. — Vochyace^.— Sapindaccse. 
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Order  CXXXV.    STAPHYLEACE^.— Bladder-Nuts 

Celastrinese,  §  Staphyleaceae,  DC.  Prodr.  2,  2.  (1825).— Staphyleace«e,  Lindl.  Synopsis,  75.  (1829)  ; Endl.  Gen.  ccxxxv. 

Diagnosis. — Sapindal  Exogens,  with  partially  complete,  symmetrical  Jlowers,  an  imbricated 
calyx,  ascending  ovules,  simple  stigmas,  opposite  leaves,  with  stipules. 

Shrubs.    Leaves  opposite  (rarely  alternate),  pinnate,  with  both  common  and  partial 
deciduous  stipules.  Flowers  in  ter- 

minal, stalked  racemes,  sometimes  ^  - 
0-  S .  Sepals  5,  connected  at  the  base, 
coloured,  with  an  imbricated  aestiva- 

tion. Petals  5,  alternate,  with  an 
imbricated  aestivation,  inserted  in  or 
around  a  free  crenated  saucer-shaped 
disk.  Stamens  5,  alternate  with  the 
petals,  perigynous.  Ovary  2-  or  3- 
celled,  free,  with  the  carpels  more  or 
less  distinct;  ovules  several,  horizontal 
or  ascending,  anatropal  ;  styles  2  or  3, 
cohering  at  the  base.  Fruit  membran- 

ous or  fleshy,  indehiscent  or  opening 
internally,  often  deformed  by  the  abor- 

tion of  some  of  the  parts.  Seeds 
ascending,  roundish,  with  a  bony  testa; 
hilura  large,  truncate  ;  albumen  little 
or  none  ;  cotyledons  thick ;  radicle 
short,  next  the  hilum. 

Combined  with  Spindle-trees  by  De 
Candolle,  but  distinguished  "by  Ad, Brongniart  (Mem.  sur  les  Rhamnees, 
p.  1 6),  this  Order  appears  to  be  essen- 

tially charactei'ised  by  its  opposite  pin- 
nated stipulate  leaves,  and  to  be  far 

moi*e  closely  allied  to  Soapworts,  from 
which  it  is  distinguished  by  the  number  of  its  sepals,  petals,  and  stamens  being  alike. 

The  very  few  species  which  belong  here  are  irregularly  scattered  over  the  face  of  the 
globe.  Of  the  genus  Staphylea,  1  is  found  in  Europe,  1  in  North  America,  1  in  Japan, 
2  in  Jamaica,  1  in  Peru  ;  and  of  Turpinia,  1  is  Mexican,  and  1  East  Indian. 

Very  little  is  known  of  their  uses.  The  Bladder-nuts  are  handsome  trees  of  small 
size  ;  their  seeds  are  oily,  rather  austere,  and  slightly  purgative.  The  inner  bark  of  the 
root  of  Euscaphis  staphyleoides,  a  Japan  plant,  is  bitter  and  astringent,  and  is  used  in 
dysentery  and  chronic  diarrhoea,  accordmg  to  Siebold. 

Fig.  CCLXVr. 

GENERA. 
Turpinia,  Vent. 

Dalrympelea,  Roxb. 
Euscaphis,  Sieb.  et  Zucc 

Staphylea,  Linn. Stcn/hi/lodendfon,  Tournef. 
Bumalda,  Thunb. 

Numbers.  Gen.  3.  Sp.  14. 

Position. Staphyleace/E.— Sapindacese. 
CelastracecB. 

Fig.  CCLXVT.— staphylea  Bumalda.- Dctoseri.  1.  a  flower ;  2. a  perpendicular  section  of  it  ;  3.  a section  of  its  ovary. 
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Order  CXXXVI.    SAPINDACEtE  — Soapworts. 

Sapindi,  Jm**.  Gen.  246.  ( 1789).— Sapindaceae,  Juss.  Ann.  Mus.  18.  476.  (1811)  ;  DC  Prodr.  1.  601. 
(1824) ;  Cambessedes  in  Mem.  Mus.  18.  1.  (1829)  ;  Endl.  Gen.  cc.xxx.  ;  Wight  Illustr.  1.  p.  141.— 
^sculacese,  Ed.  pr.  I.xii.— Hippocastaneee,  DC.  Thdorie,  Ed.  2.  244.  il819)  ;  Prodr.  1.  597.  (1824) ; 

(?t'n.  J3.  1075.— Castaneacese,  Link  Enum.  1.  354.  (1821).— Millingtonieae,  Jack  in  Malay. 
Misc.2.Z2;  Hooker  Journal,  377.-Millingtoniaceae,  Wight  and  Arnott  in  Ed.  Ph  Journ.  15. 
177.  (1833)  ;  Prodr.  Penins.  115.  (1834)  ;  Royle  Illustr.  p.  139.  (1835)  ;  Wight  Illustr.  1.  t.  53.— Meliosmeae,  Endl.  Gen.  p.  1074. 

Diagnosis. — Sapindal  Exogens,  with  complete,  unsymmetrical  flowers,  petals  usually  with 
an  appendage,  anthers  opening  longitudinally,  3  carpels,  and  usually  arillate, 
wingless  seeds. 

These  are  for  the  most  part  trees  of  considerable  size,  or  twining  shrubs  bearing 
tendrils,  or,  though  seldom,  climbing  herbs.  Their  timber  has  frequently  several 
distinct  axes  of  growth.    Leaves  alternate,  compound,  very  rarely  simple,  with  or 

without  stipules,  often  marked  with  lines 
or  pellucid  dots.  Flowers  in  racemes, 
or  racemose  panicles,  small,  white  or 
pink,  seldom  yellow,  (J  -  ̂  -  $  .  Calyx 
more  or  less  deeply  4-5-parted,  or  4-5- 
leaved,  with  an  imbricated  aestivation. 
Petals  4-5,  or  occasionally  absent,  alter- 

nate with  the  sepals,  hypogynous,  some- 
times naked,  sometimes  with  a  doubled 

appendage  in  the  inside  ;  aestivation 
imbricated.  Disk  fleshy  ;  sometimes  oc- 

cupying the  base  of  the  calyx,  regular, 
nearly  entire,  expanded  between  the  pe- 

tals and  stamens  ;  sometimes  glandular, 
incomplete,  the  glands  stationed  between 
the  petals  and  stamens.  Stamens  8-10, 
rarely  5-6-7,  very  seldom  20,  sometimes 
inserted  into  the  disk,  sometimes  into  the 
receptacle  between  the  glands  and  the 
pistil ;  filaments  free  or  combined  just 
at  the  base  ;  anthers  turned  inwards, 
bursting  longitudinally.  In  the  $  there 
is  a  very  small  rudiment  of  a  pistil,  or 
none.  Ovary  3-celled,  rarely  2-4-celled, 
the  cells  containing  1,2,  3,  very  seldom 
more,  ovules.  Style  undivided,  or  more 
or  less  deeply  2-  or  3-cleft.  Ovules 
anatropal,  sessile  when  solitary,  erect, 
or  ascending,  rarely  suspended  ;  when 
double,  the  upper  ascending,  the  lower 
suspended.  Fruit  sometimes  capsular, 
2-3-valved,  sometimes  extended  at  the 
back  into  a  wing  and  becoming  a  key 
(samara),  sometimes  fleshy  and  indehis- 
cent.  Seeds  usually  with  an  aril  ;  the 
outer  integument  crustaceous  or  membra- 

nous, the  interior  pellucid.  Albumen  0. 
Embryo  seldom  straight,  usually  curved,  or  spii-ally  twisted.  Radicle  next  the  hilum. 
Cotyledons  incumbent,  sometimes  combmed  into  a  thick  mass. 

This  Order  is  composed  of  a  great  diversity  of  species,  which  assume  appearances 
widely  different  from  each  other  ;  so  that  Botanists  have  not  unnaturally  supposed 
that  it  really  contains  the  elements  of  several  distinct  Natural  Orders.  Thus  the  Horse- 
ohesnuts  have  been  separated  because  of  their  opposite  leaves,  and  a  singular  peculiarity 
of  the  ovules,  which  are  both  erect  and  suspended  in  the  same  cell ;  and  Meliosmese 

Fiz.  CCLXVII. 

Fig.  CCLXVII.  -  Sapindus  senegalensis.  1.  an  expanded  flower;  2.  a  petal;  3.  the  ovaries  before 
fertilisation  ;  4.  a  vertical  section  of  a  ripe  drupe,  showing  the  embryo. 
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have  been  set  apart  because  of  their  fruit  being  a  drupe,  their  ovules  all  suspended,  and 
their  stamens  reduced  to  two  only  in  a  fertile  condition.  There  does  not,  however, 
appear  to  be  in  these  cases  such  difterences  from  the  true  Soapworts  as  can  stamp  the 
supposed  Orders  witli  authority  ;  and,  as  might  have  been  expected,  the  progress 
of  discovery  does  not  sanction  the  separation  by  adding  new  members  to  such  groups. 
The  time  character  of  Soapworts  resides  in  their  unsynmietrical  flowers,  (the  stamens 
never  agreeing  in  number  or  power  with  the  sepals,)  in  their  anthers  bursting 
longitudinally,  and  in  the  petals  having  an  appendage,  while  the  seeds  have  an  aril  and 
the  embryo  is  curved  or  spu-al.  But  none  of  the  latter  characters  are  constant,  and 
consequently  the  definition  of  the  Order  becomes  very  difficult.  From  Maples  they 
hardly  difter.  At  least,  the  characters  usually  pointed  out  as  distinguishing  them  are 
fallacious  in  practice.  The  opposite  leaves  of  Maples  are  found  in  ̂sculus  and  others, 
and  that  genus  has  not  appendages  on  its  petals  more  than  Acer  itself,  and  a  whole  race 
of  the  Soapworts  has  samaroid  fruit,  which  is  the  more  obvious  mark  of  the  Order  of 
Maples.  To  Milkworts  they  are  no  doubt  akin  in  the  singular  combination  of  8 
stamens  with  5  unequal  sepals,  and  an  uncertain  number  of  petals  ;  and  also  in  their 
aril,  which  may  be  compared  to  the  caruncula  of  Milkworts,  although  somewhat 
different  in  its  origin.  The  dried  leaves  resemble,  as  De  CandoUe  remarks,  those  of 
Connarads.  Their  climbmg  habit  and  tendency  to  produce  tendrils  indicate  a  relation 
to  Vines,  which,  however,  is  not  very  near.  Malpighiads  are  known  with  cer- 

tainty by  their  symmetrical  flowers,  although  they  too  have  the  "keys"  or  samarse that  are  so  common  among  Soapworts.  Petiveriads  are  certainly  very  near  this 
Order ;  but,  in  addition  to  their  constant  want  of  petals,  their  carpel  is  always  solitary, 
and  absolutely  simple. 

A  very  general  character  of  the  Soapworts  is  to  have  their  embryo  either  curved,  or 
twisted  spirally.  This  occurs  in  a  remarkable  manner  in  the  nut  of  a  Demerara  tree, 
called  the  Snake-nut,  in  conse- 

quence of  the  large  embryo  re- 
sembling a  snake  coiled  up.  Sir  R. 

Schomburgk,  who  first  described 
this  production  in  the  Annals  of 
Natural  History^  vol.  5.  p.  204, 
has  called  the  tree  Ophiocaryon 
paradoxum.  The  accompanying 
figure  represents  it  in  a  germi- 

nating condition.  Another  pecu- 
liarity resides  in  the  trunk  of  such 

as  have  a  climbing  habit.  These 
remarkable  plants  possess  several 
distinct  woody  axes,  held  together  CCLXVIII. 
by  masses  of  cortical  matter,  so  that  they  resemble  several  thick-barked  stems,  forced 
together  with  violence.  Instances  of  this  structure  have  been  figured  by  Gaudichaud, 
at  Plate  xiii.  of  his  Reclierches  sur  V OrganograpMe. 

Natives  of  most  parts  of  the  tropics,  but  especially  of  South  America  and  India. 
Africa  knows  many  of  them,  but  they  are  wanting  in  the  cold  regions  of  the  north. 
None  are  found  wild  in  Europe.  Dodonoea  represents  the  Order  in  New  Holland  ; 
Horse  Chesnuts  in  the  north  of  India,  Persia,  and  the  United  States. 

It  is  singular  that  while  the  leaves  and  branches  of  many  of  these  plants  are  unques- 
tionably poisonous,  the  fruit  of  others  is  valuable  as  an  article  of  the  dessert.  Thus  the 

Longan,  the  Litchi,  and  the  Rambutan,  fruits  among  the  more  delicious  of  the  Indian 
archipelago,  are  the  produce  of  different  species  of  Nephelium.  Pierardia  sativa  and 
dulcis,  to  which  belong  the  Rambeh  and  Choopa  of  Malacca,  and  Hedycarpus  malayanus 
producing  the  Tampui,  are  other  fruit  trees  of  the  Order.  The  fruit  of  Schmidelia 
eduUs  is  known  at  desserts  in  Brazil,  under  the  name  of  Fruta  de  parao  ;  it  is  said  to 
have  a  sweet  and  pleasant  taste.  Various  species  of  Sapindus  are  mentioned  as  fruit 
trees.  The  blacks  of  Senegal  highly  value  the  berries  of  S.  senegalensis ;  the  fruit  of 
S.  esculentus  is  very  fleshy,  and  much  esteemed  by  the  inhabitants  of  Certao,  by  whom 
it  is  called  Pittomba.  MeUcocca  bijuga,  a  West  Indian  tree,  is  now  cultivated  in  Brazil 
for  its  agreeable  subacid  vinous  berries.  The  fruit  of  Pappea  capensis  is  called  Wild 
Pi'imes  at  the  Cape  of  Good  Hope  ;  its  seeds  abound  in  oil.  The  succulent  aril  of  the 
Akee  tree  (Blighia  or  Cupania  sapida),  ofPaullinia  subrotunda,  and  Schleichera  trijuga, 
are  also  articles  of  food  in  their  respective  countries. 

Nevertheless,  these  fruits  belong  to  a  race  eminently  dangerous  ;  and,  as  in  other 

Fig.  CCLXVIII.— Germinating  seed  of  Ophiocaryon  paradoxum.  a.  radicle  ;  b.  cauliculus  ;  cc.  cotyle- dons. 
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cases,  appear  to  be  parts  in  which  the  deadly  juices  of  the  branches  and  leaves  are  too 
much  diffused  among  watery  matter  to  be  dangerous.  For  example,  although  the  fruit 
of  Sapindus  senegalensis  is  eaten,  its  seeds  are  known  to  be  poisonous  ;  those  of  the 
eatable  Nephelia  are  so  bitter  as  to  excite  suspicion  as  to  theii-  nature;  and  it  is  asserted 
that  both  the  fruit  and  leaves  of  the  Buck-eye,  or  American  Horse  Chesnut,  ̂ sculus 
ohiotensis,  are  a  mortal  poison,  both  to  man  and  animals.  In  no  part  of  this  Order  is 
the  narcotic  quality  more  developed  than  in  the  genus  Paullinia.  Of  all  the  species, 
P.  pinnata  is  supposed  to  be  the  worst ;  bark,  leaves,  and  fruit  abound  in  an  acrid 
principle,  and  the  Brazilian  blacks  prepare  from  them  an  insidious  poison,  which  slowly 
but  certainly  destroys  life.  Martins  suggests  that  the  nature  of  this  poison  should  be 
inquired  into,  and  experiments  made  as  to  whether  it  may  not  be  advantageously 
administered  in  hydrophobia  aud  insanity.  A  venom  for  their  arrows  is  prepared  by 
the  savages  of  Guiana  from  Paullinia  Cururu  ;  P.  australis  and  Serjania  lethalis  are 
together  supposed  to  furnish  the  Leclieguana  honey,  which  has  been  found  a  most  dan- 

gerous food.  (See  Edinh.  Ph.  Journ.  14.  269,  and  Plantes  Rtmarquahles,  p.  192.)  Fi'om  P. 
Cupana  an  mebriating  drink  is  prepared  on  the  banks  of  the  Oronoco.  The  leaves  of 
Magonia  pubescens  and  glabrata,  called  Tinguy  in  Brazil,  are  used  for  stupefying  fishes ; 
their  bark  is  employed  for  healing  sores  in  horses,  caused  by  the  stings  of  insects. 
Serjania  ti'iternata  is  also  employed  as  a  fish  poison.  The  roots  of  the  American 
Horse  Ch'esnut  are  held  to  be  poisonous. 
Some  are  used  in  medicine  as  astringents.  The  root  of  Schmidelia  serrata  is 

employed  in  India  to  stop  diarrhoea.  The  bark  of  Schleichera  trijuga  is  rubbed  up  with 
oil  in  the  same  country  to  cure  the  itch.  The  bark  of  the  Horse  Chesnut,  ̂ sculus 
Hippocastanum,  has  been  recommended  as  a  valuable  febrifuge  in  intermittent  and 
other  fevers  ;  a  decoction  has  been  recommended  in  gangrene,  and  its  powder  as  an 
errhine.  Its  young  leaves  are  aromatic,  and  have  been  used  instead  of  Hops  in  brewing 
beer,  according  to  Endlicher.  The  fruits  of  Blighia  (or  Cupania)  sapida,  boiled  down 
with  sugar  and  cinnamon,  are  used  in  diarrhoea. 

A  saponaceous  principle  exists  in  a  remarkable  degree  in  certain  species.  The  seeds 
of  the  common  Horse  Chesnut  are  not  free  from  it.  The  acrid  fruits  of  Sapindus 
saponaria,  insequalis,  and  others,  lather  freely  in  water,  and  are  used  in  the  West  Indies 
instead  of  soap  ;  "  a  few  of  them  will  cleanse  more  linen  than  60  times  their  weight  of 
soap."  Pounded  and  thrown  into  water,  they  intoxicate  fish.  A  tincture  of  the  berries 
has  been  recommended  in  chlorosis.  The  distilled  water  of  the  flowers  of  Blighia 
sapida  is  regarded  by  negro  women  as  a  cosmetic,  probably  owing  to  the  presence  of^ the  saponaceous  matter  just  alluded  to. 

Notwithstanding  these  qualities,  a  food  called  Guarana  bread  is  prepared  by  the 
Brazilian  savages  from  the  seeds  of  Paullinia  sorbihs.  Martins,  who  has  investigated 
the  nature  of  this  substance,  says  that  oblong  or  round  cakes  of  it  are  sold  all  over 
Brazil  as  an  indispensable  requisite  for  travellers,  and  a  cure  for  many  disorders.  His 
brother  Theodore  found  them  to  be  composed  chemically  of  an  astringent  matter,  forming 
a  green  precipitate  with  iron,  resin,  fat  oil  of  a  green  colour,  gum,  starch,  vegetable  fibre, 
and  a  white  crystalline  bitter  substance,  which  he  called  Guaranene,  and  which  appears 
to  be  identical  with  Theine  and  Caffeine.  The  Brazilians  pound  this  bread  in  water, 
sweeten  it,  and  esteem  it  as  a  stomachic,  febrifuge,  and  aphrodisiac.  Martins  regards 
it  as  a  substance  of  considerable  activity  (  "  nobile  remedium  "  ),  and  adds,  "  Appetitum 
venereum  movet,  spermatis  vero  foecunditatem  diminuere  dicitur." 

In  addition  to  the  uses  already  indicated,  Soapworts  present  occasionally  other  qualities. 
The  root  of  Cardiospermum  Halicacabum  is  diaphoretic,  diuretic,  and  aperient.  Its 
leaves  are  cooked  as  a  vegetable  in  the  Moluccas.  The  seeds  of  the  Horse  Chesnut  are 
an  excellent  sheep-food,*  and  have  been  recommended  as  a  good  substitute  for  Coffee. 
The  Dodonaeas  are  somewhat  aromatic  ;  the  leaves  of  D.  viscosa  are  used  in  baths  and 
fomentations  ;  the  wood  of  D.  dioica  is  carminative  ;  D.  Thunbergiana  is  said  to  be 
slightly  purgative  and  febrifugal.  The  branches  of  Plosslea  floribunda,  a  Cape  plant, 
are  covered  with  a  gummy  exudation.  The  timber  of  some  of  the  South  African  trees 
of  the  Order  appears  to  be  valuable.  That  of  Pteroxylon  utile  is  said  to  be  as  hard  and 
handsome  as  Mahogany  ;  its  sawdust  makes  the  workmen  sneeze,  wherefore  they  call 

*  Whilst  I  was  at  Geneva  in  the  autumn  of  1837,  I  observed  every  one  collecting  carefully  the  fruit  of the  Ilorse  Chesnut,  and  on  inquiry  1  learnt  that  the  butchers  and  holderr,  of  grazing-stock  bought  it 
readily  at  a  certain  price  per  bushel.  I  inquired  of  my  butcher,  who  himself  kept  a  very  extensive  graz- 

ing farm,  and  he  told  me  it  was  given  to  those  sheep  in  particular  that  were  fattening.  The  Horse  Ches- 
nuts  were  well  crushed  ;  something  in  the  way,  so  I  understood,  that  Apples  are,  previous  to  cider  being 
made.  They  are  crushed  or  cut  up  in  a  machine  kept  solely,  in  Switzerland,  for  that  purpose  ;  then 
about  two  pounds'  weight  is  given  to  each  sheep  morning  and  evening.  Sheep  eat  the  food  greedily ;  it  must be  portioned  out  to  them,  as  too  much  would  disagree  with  them,  it  being  of  a  very  heating  nature.  The 
butcher  told  me  that  it  gave  an  excellent  rich  flavour  to  the  meat.  The  (Jciieva  mutton  is  noted  for  being 
as  highly  flavoured  as  any  in  England  or  Gardeners'  Chronicle,  1843.  p.  737. 
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it  Nieshout ;  it  is  found  to  burn  rapidly,  though  green,  and  is  used  by  the  Hottentots  for 
hghting  their  fires,  llippobroma  alatuni,  counnonly  called  Pardepis,  is  extensively 
employed  for  timber  at  the  Cape  of  Good  Hope. 

GENERA. 
I.  Sapind  zm.  —  Leaves 

alternate.  Ovules  gen- 
erally solitary.  Embryo 

curved,  or  occasionally 
straight. 

Cardiospermum,  Linn. 
Corindum,  Tournef. 

Erythrophila,  E.  M. 
Urvillea,  //.  B.  K. 
Serjania,  Plum. 

Seriana,  8chumach. 
Toulicia,  A^(bl. 

Poncea,  Schreb. 
Bridgesia,  Bert. 

Tripterocarpus,  Meisn. 
Paullinia,  Linn. 

Semarillaria,K.et  Pav. 
Cururu,  Plum. 

Enourea,  Aubl. 
Natalia,  Hochst. 
Schmidelia,  Linn. 

Allophylliis,  Linn. 
Ornitrophe,  Juss. Toxicodendron.  Gartn. 
Azamaza,  Hochst. 
Aporetica,  Forst. 
Gemella,  Lour. 
Usubis,  Burm. 
Nassavia,  Fl.  Flum. 

Valenzuelia,  Bert. 
Irina,  Blum. 
Prostea,  Camb. 
Lepisanthes,  Blum. 
Sapindus,  Linn. 

Pappea,  Eckl. 

Erioglossum,  Blum, 
Matayba,  Auhl. 

Ephielis,  Schreb. Ernstingia,  Neck. 
Moulinsia,  Camb. 
Cupania.,  Plum. Trigonis,  Jacq. 

Vouarana,  Aubl. 
Mnlincea,  Juss. 
Gclonium,  Gartn. 
Tina,  Rfim.  et  iSchult. 
Sladmannia,  Lam. 
Mischocarpus,  Blum. 
Guioa,  Cav. 
Blighia.  Konig. 
Akeesia,  Tuss. 
Harpulia,  Hoxb. 
Bonnania,  Raf. 
Bimereza,  Labill. 
IHplopetalon,  Spreng. 
Ratonia,  DC. 
Erioglossum,  Guill.  et Perr. 
Digonocarpus,  Fl.  Fl. 
Trigonocarpus,  Fl.  Fl. 

Aphania,  Blum. Tahsia,  Aubl. 
?  Acladodea,  R  et  Pav 

Nephelium,  Linn. 
Euphoria,  Commers. 
Scytalia,  Gartn. Bimocarpits,  Lour. 
Pometia,  Forst. 
Li-ichi,  Sonner. 

Thouinia,  Poit. 
Thyana,  Hamilt. 
?  Vary  asia,  Bert 

Ilypelate,  P.  Br. iSp/uerococca,  DC. 
Exothea.  Macf. Melicocca,  Linn. 
Oococca,  DC. Casimira,  Scop. 

Schleichera,  Willd. 
Cussambium,  Rumph. 
Koon,  Giirtn. 

?  Pierardia,  Jac^. 
Pierandia,  Blum. 

?  Iledycarpus,  Jack. 
II.  IIlPPOCASTANK/E.— 

Leaves  opposite.  Ov- ules 2  in  each  cell,  one 
ascending,  the  other 
suspended.  Embryo 
curved  with  great  fleshy 
consolidated  cotyledons. 

Ungnadia,  Endl. -lEsculus,  Linn. 
Hippocastanum,  Tourf. Pavia,  Boerh. 
Macrolhyrsiis,  Spach. 
Calothyrsus,  Spach. 

III.  DoDONEiE. — Leaves 
alternate.  Ovules  2  or 
'■i  in  each  cell.  Embryo rolled  spirally. 

Kcelreuteria,  Lam. 
Cossignia,  Ca^nbess. 
Llagunoa,  Ruiz,  et  Pav. 
Amirola,  Pers. 

Diplopeltis,  Endl. Dodonaa,  Linn. 
Alectryon,  Gartn. 
Evonymoides,  Soland. 

Ophiocaryon,  Schomb. 
IV.  Memosme^.  Leaves 

alteniate.  Flowers  ex- 
tremely irregular.  Sta- mens 5,  of  which  2  only 

are  fertile.  Ovules  2 
in  each  cell,  both  sus- 

pended. Embryo  fold- ed up.    Fruit  a  drupe. 
Meliosma,  Blum. 

Millingtonia,  Roxb. 
Wellingtonia,  Meisn. 
Anomalous  Genera. 

Plosslea,  Endl. Xantlioceras,  Bung. 
Magonia,  St.  Hil. Phceocarpus,  M.et  Zuc. 

Doubtful  Genera. 
Valentinia,  Swartz. 
Racaria,  Aubl. 
Eustathes,  Lour. 
Pedicellia,  Lour. 
Ptsroxylon,  Eckl.etZey. 
Hippobroma,  Eck.etZey. Tarrietia,  Blum. 
Homschuchia,  Nees. 

Numbers.  Gen.  50.  Sp.  380. 

VitacccB. 
Position. — Polvgalacese. — Sapindace^. — Aceraeese. 

In  Abyssinia  the  fruit  of  Schmidelia  africana  is  used  as  a  remedy  for  the  tsenia. 
When  the  fruit  is  dry  it  is  peeled,  mixed  with  flower,  and  converted  into  a  kind  of 
pate,  which  is  eaten. — Ach.  Richard. 

ADDITIONAL  GENERA. 

?  Plagiopteron,  Griffith. 
Lecaniodiscus,  Planchon,  near  Schleichera. 
Macphersonia,  Blume. 
Jagera,  Blume. 
Scorodendron,  Blume. 
Zygolepis,  Turcz. 
HemigjTOsa,  Blume. 
Dictyoneura,  Blume. 
Otonychium,  Blume. 
Blancoa,  Blume. 
Schieckia,  Karst. 
Lepidopetalum,  Blume.  ] 

to  Sapindese. 

to  Sapindese. 

Arytera,  Blume. 
Spanoghea,  Blume. Otolepis,  Turcz. 
Lachnopetalum,  Turcz. 
Cubilia,  Blume. 
Xerospennuin,  Blume. 
Atalaya,  Blume. 
Otophora,  Blume. 
DeinboUia,  Schum.  near  Dodonjea. 
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Order  CXXXVII.   PETIVERIACE^.— Petiveriads. 

Petiverieae,  Agardh  Classes,  (1825);  Endl.  Gen.  p.  975.— Petiveriaceae,  Link  Handb.  1.  392.  (1829) ; Ed.  pr.  clix.  ;  Meisn.  Gen.  p.  316. 
Diagnosis. — Sapindal  Exogens^  with  apetalous  flowers  and  a  solitary  carpd. 

Under-slirubs  or  herbaceous  plants,  with  an  alliaceous  odour.  Leaves  alternate, 
entire,  with  distinct  stipules,  often  with  minute  pellucid 
dots.  Flowers  racemose  or  panicled.  Calyx  of  several 
distinct  leaves.  Stamens  between  perigynous  and  hypo- 
gynous,either  indefinite,or,if  equal  to  the  segments  of  the 
calyx,  alternate  with  them.  Ovary  superior,  1 -celled  ; 
style  one  ;  stigma  lateral ;  ovule  erect.  Fruit  1 -celled, 
indehiscent,  dry,  either  wingless,  wedge-shaped  and 
spiny  at  the  point,  or  extended  at  the  back  into  a 
narrow  flat  wing  (samara).  Seed  erect  without  albu- 

men ;  embryo  straight  or  curved  ;  cotyledons  convo- 
lute ;  radicle  inferior. 

According  to  Brown  and  Endlicher  these  plants 
are  only  a  section  of  Phytolaccads.    They  are,  how- 

ever, distinguished  by  the  presence  of  stipules,  and 
by  their  straight  exalbuminous  embryo  with  spiral 
cotyledons.      Their  habit  too  is  adverse   to  this 
approximation,  while  the  key-like  fruit  of  Seguiera 
and  its  inflorescence  suggests  a  relationship  to  Soap- 
worts,  which  does  not  seem  removed  by  a  comparison 
of  the  exact  structure  of  the  two.    It  is  true  that  the 
latter  Order  in  general  has  petals,  and  that  Petiver- 
iads  have  none  ;  but  then  we  have  many  apetalous  genera 
among  Soapworts.    In  both  the  seeds  are  erect,  the  exalbu- 

minous embryo  rolled  up,  the  radicle  inferior  ;  and  even  in  the 
number  of  their  stamens  they  correspond,  if  we  compare 
Seguiera  with  Prostea.    In  fact,  instead  of  separating  these 
Petiveriads  from  Soapworts  by  a  long  interval,  they  might 
almost  be  regarded  as  an  apetalous  form  of  that  Order,  with 
carpels  reduced  to  one.    It  is  to  be  observed  that  Petiveria 
and  Seguiera  are  not  entirely  like  one  another,  and  that  these 
remarks  apply  to  Seguiera  only. 

West  Indian  or  tropical  American  plants  ;  for  the  Seguiera 
asiatica  of  Loureiro  probably  does  not  belong  to  the  Order. 

All  the  parts  of  Petivei-ia  alliacea,  the  Guinea-hen  weed  of 
the  West  Indies,  are  excessively  acrid  ;  a  small  portion  of 
the  leaves  chewed  is  said  by  Burnett  to  render  the  tongue  as 
dry  and  black  and  rough  as  it  appears  in  cases  of  malignant 
fever.  The  negroes  consider  it  a  sudorific,  and  say  that 
vapour  baths  or  fumigations  of  it  will  restore  motion  to 
paralysed  Umbs.  The  roots  are  used  in  the  West  Indies  as  a 
remedy  for  toothache  ;  the  negresses  also  administer  it  to 
procure  abortion. — Schomh.  in  Lirmcea,  ix.  511.  P.  tetrandra  is  employed  in  Brazil 
under  the  name  of  Raiz  de  Pipi  in  warm  baths  and  lotions,  as  a  remedy  for  defective 
contractibility  of  the  muscles,  or  ia  paralysis  of  the  extremities  arising  from  cold.  It 
has  an  intense  alhaceous  odour. — Martins.  The  same  writer  informs  us  that  the  root, 
wood,  and  all  the  herbaceous  parts  of  Seguiera  alliacea  have  a  powerful  odour  of 
garlic  or  asafoetida  ;  baths  impregnated  with  them  are  in  repute  in  Brazil  in  cases  of 
rheumatism,  dropsy,  and  hsemorrhoidal  affections.  Fomentations  of  the  leaves  and 
young  branches  are  employed  to  alleviate  tumours  of  the  prostate  ;  the  wood 
abounds  in  potash,  and  the  ashes  are  employed  in  clarifying  sugar  and  in  soap-making in  Brazil. 

GENERA. 
Petiveria,  L.  \     Seguiera,  L.  \     Gallesia,  Casar. 

Fig.  CCLXIX. 

Position. 

Numbers.  Gen.  .3.  Sp.  10. 
PhytolaccaceoB. 
 PETivERiACEiE. — Sapuidacese. 

Fig.  CCLXIX. — Seguiera  floribunda.  I.  a  flower  ;  2.  a  perpendicular  section  of  an  ovary  ,  .3.  samaras. 
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Order  CXXXVIII.   ACERACE^.— Maples. 

Acera,  Juss.  Gen.  50.  (1789)  ;  Ann.  Mas.  18.  477.  (1811)  — AcerineaD,  DC.  Thdorie,  ed.  2.  244.  (1819) ; 
Prodr.  1.  593.  (1824)  ;  Endl.  Gen.  ccxxvii. ;  Meisncr,  Gcu.  p.  56. 

Diagnosis. — Sapindal  Exogem,  with  complete  unsymmetrical  Jlowers,  petals  naked  or  0, 
anthers  opening  longitudinally,  2  carpels,  and  seeds  without  an  aril. 

Trees.    Leaves  opposite,  simple,  usually  with  palmate  veins,  rarely  pinnate,  without 
stipules.  Flowers  often  polygamous,  in  axil- 

lary corymbs  or  racemes.  Calyx  divided 
mto  5,  or  occasionally  from  4  to  9  parts, 
with  an  imbricated  aestivation.  Petals  equal 
in  number  to  the  lobes  of  the  calyx,  imbri- 

cated, inserted  round  an  hypogynous  disk,  or 
0.  Stamens  inserted  upon  the  disk,  gene- 

rally 8,  not  often  any  other  number,  always 
definite.  Ovary  free,  2-lobed  ;  style  1  ; 
stigmas  2  ;  ovules  in  pairs,  amphitropal,  pen- 

dulous. Fruit  formed  of  two  nuts,  which  are 
indehiscent,  with  a  narrow  wing  at  the  back 
(samaroid)  ;  each  1 -celled,  with  1  or  2  seeds. 
Seeds  ascending,  with  a  thickened  lining  to 
the  testa  ;  albumen  none  ;  embryo  curved, 
with  foliaceous  wrinkled  cotyledons,  and  an 
inferior  radicle. 

These  plants  differ  from  Soapworts  in  their 
fruit  having  but  2  carpels,  the  petals  never 
being  furnished  with  scales,  and  their  oppo- 

site leaves.  The  distinction  is  however 
scarcely  satisfactory,  even  when  the  want 
of  an  aril  is  added.  From  Malpighiads 
their  unsymmetrical  flowers,  inferior  radicle, 
glandless  calyx  and  palmate-veined  leaves, 
decidedly  divide  them. 

Europe,  the  temperate  parts  of  Asia,  the 
north  of  India,  and  North  America,  are  the 
stations  of  this  Order,  which  is  unknown  in 
Africa  and  the  southern  hemisphere. 

The  species  are  only  known  for  the  sweet  sap  of  Acer  saccharinum  and  others,  from 
which  sugar  is  extracted  in  abundance,  and  for  their  light  useful  timber.    It  is  said, 
however,  that  theh-  juices  become  acrid  as  the  season  advances.    The  bark  is  astringent, 
and  yields  the  dyer  reddish  brown  and  yellow  colours. 

My  pupil,  Mr.  Buchanan,  remarked  that  the  roots  of  Acer  campestre  milk 
abundantly  in  the  month  of  June,  a  statement  which  I  have  since  verified. 

Fig.  CCLXX. 

GENERA. 

Acer,  Linn. 
Negundo,  Monch. 

Negundium,  Raf. 
Dobinea,  Hamilt. 

Numbers.  Gen.  3.  Sp.  60. 

Position. — Petiveriaceae, — AcERACEiE. — Sapindaceae. 

Fig.  CCLXX.— 1.  Acer  circinatiim. — Hooker.  2.  flower  of  A.  campestre,  Gcertner ;  3.  its  samara  ; 4.  the  same,  with  the  seed  laid  bare  ;  5.  the  embryo  unfolded. 
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Order  CXXXIX.    MALPIGHIACEiE.— Malpighiads. 

Malpighiacese,  Juss.  Gen.  252.  (1789)  ;  Ann.  Mus.  18.  479  ;  DC.  Prodr.  1.  .577  ;  Endl.  Gen.  ccxxviii. ; 
Adrien  de  Jussieu,  Monogr.  (1843) ;  Wight  Illust,  1.  136.— Nitrariacese,  Ed.  pr.  No.  cxlix.  (1830). 

Diagnosis. — Sapindal  Exogens^  with  complete,  partially  symmetrical  flowers,  an  imbri- 
cated calyx,  naked  stalked  petals,  ovules  hanging  by  cords,  simple  stigmas,  and 

usually  a  convolute  embryo. 
Trees  or  shrubs,  often  having  a  chmbing  habit.  The  leaves  usually  opposite  or 

whorled,  rarely  alternate,  simple,  usually  entire,  generally  stalked,  and  having  glands  on 

CCLXXII. 

Fig.  CCLXXI 
the  stalk  or  under  side  ; 
stipules  generally  short  and 
deciduous,  occasionally 
larger,  and  intrapetiolar. 
If  there  are  any  hairs  they 
are  fixed  by  their  middle, 
and  sometimes  are  stiff  and 
brittle.  The  inflorescence 
is  variable.  The  flowers^ 

or  (?  -  ̂  -  ?  >  red,  or  more commonly  yellow,  rarely 
white,  and  very  rarely 
blue  ;  in  a  few  instances 

abortive  green  flowers  are  intermixed  with  the  perfect 
ones.  Calyx  5-parted,  with  conspicuous  glands  at  the 
base  of  one  or  all  the  segments,  very  rarely  without 
glands ;  in  aestivation  quincuncial,  seldom  valvate. 
Petals  5,  unguiculate,  with  a  convolute  aestivation. 

Stamens  mostly  double  the  number  of  the  petals,  often  monadelphous,  usually  with  a 
fleshy  connective  that  projects  beyond  the  lobes  of  the  anthers.  Carpels  generally  3, 
rarely  2,  very  rarely  4,  altogether  or  partially  consolidated,  often  crested  at  the  back  ; 
ovules  solitary,  orthotropal,  rising  up  from  a  long  pendulous  cord,  with  which  they  form 
a  sort  of  hook  ;  styles  distinct  or  united  ;  stigmas  the  same  number,  simple,  capitate, 
truncate,  or  variously  expanded.  Fruit  very  various  ;  a  drupe,  or  a  woody  nut,  or  sama- 
roid,  the  wings  of  different  forms  and  in  different  positions.  Seed  suspended  obliquely 
by  a  short  cord  below  the  apex  ;  albumen  0  ;  embryo  with  a  short  superior  radicle  and 

Fig.  CCLXXI.— Diplopteris  paralias;  1.  a  flower-bud,  showing  the  double  glands  of  the  calyx;  2.  an expanded  flower ;  3.  the  carpels  ;  4.  ripe  fruit  of  Ryssopteris  timorensis. 
Fig  CCLXXII. — Jubelina  riparia,  after  A.  de  Jussieu. 
Fig.  CCLXXIII.— 1.  Section  of  ovary  of  Malpighia;  2.  of  Coleostachys  ;  3.  embryo  of  Burdachia  4. of  Byrsonima  ;  5.  of  Brachypterj-s.— ^ .  de  Jussieu. 

Fig.  CCLXXIII. 
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longer  cotyledons,  which  are  straight,  and  equal,  or  unequal,  curved,  or  plaited,  or  even 
rolled  up,  very  thick  or  leafy. 

Fig.  CCLXXIV. 

This  remarkable  Order  has  been  treated  at  great  length,  and  with  infinite  skill,  by 
M.  Adrien  de  Jussieu,  from  whom  the  principal  part  of  the  following  and  previous 
remarks  is  borrowed.  Among  the  most  striking  peculiarities  of  the  race  is  the  presence 
upon  the  calyx  of  certain  glands  of  such  large  size,  sometimes,  as  to  constitute  a  consi- 

derable part  of  the  whole  calycine  apparatus  ;  it  is  very  remarkable  that  when  these 
glands  are  missing,  it  is  those  which  are  next  the  outside  of  the  inflorescence  that  disap- 

pear. They  are  secreting  organs,  and  according  to  Payen,  their  exudations  are  (in 
certain  Malpighias)  of  the  nature  of  a  fatty  oil  containing  a  fluid  substance,  besides  one 
that  is  concrete.  Another  very  remarkable  circumstance  is,  the  general  tendency 
that  has  been  observed  among  the  stems  of  the  climbing  kinds,  to  assume  appearances 
quite  anomalous  among  Exogens.  In  these  instances  there  is  in  the  beginning  the  usual 
formation  of  a  woody  circular  zone  round  pith,  but  immediately  afterwards  the  woody 
matter  is  deposited  in  the  most  irregular  lobed  and  zoneless  ribs.  Many  details  relating 
to  this  matter  have  been  given  by  M.  Adrien  de  Jussieu.  The  distinctions  between 
this  Order  and  others  in  its  alliance,  will  be  evident  upon  comparing  the  Diagnosis 
already  given;  and  will  be  further  explain- 

ed under  the  other  Orders.  .3  1  2 
The  genus  Nitraria,  consisting  of  a  few 

salt  plants  from  the  west  of  Asia,  the  north 
of  Africa,  and  N.  Holland,  appears  to  be 
not  essentially  distinct  from  the  present 
Order,  of  which  it  has  the  unsymmetrical 
ovary,  peculiar  ovules,  and  drupaceous 
fruit.  Its  principal  distinctions  consist  in 
the  entire  consolidation  of  its  styles,  and 
in  the  stamens  being  collected  in  parcels 
lodged  m  the  cavity  of  concave  petals.  It 
has,  however,  given  rise  to  a  supposed 
Order,*  originally  suggested  m  the  first 
edition  of  the  present  work,  No.  149, 
(1830),  as  possessing  some  affinity  on  the 
one  hand  with  Chenopods,  and  the  other 
with  Buckthorns  (Rhamnacese). 

The  following  is  the  distribution  of  the 
Order,  according  to  M.  A.  de  J. ;  Africa : 

Fig.  CCLXXV. 

14  on  the  continent,  11  in  Madagascar  ;  Asia: 

*  The  following  is  the  character  of  the  supposed  Order  called  NixRARiACEa: :  Shrubs  with  deciduous 
succulent  alternate  leaves,  which  are  sometimes  fascicled.  Flowers  in  cymes,  or  solitary.  Calyx  inferior, 
6-toothed,  fleshy.  Corolla  of  five  petals,  which  arise  from  the  calyx,  with  aninflexed  valvular  aestivation'. Stamens  3  times  the  number  of  the  petals,  perigynous  ;  anthers  innate,  with  2  oblique  longitudinal  lines 
of  dehiscence.  Ovary  superior,  3-  or  more  celled,  with  a  continuous  fleshy  style,  at  the  apex  of  which are  as  many  stigmatic  lines  as  there  are  cells :  ovules  pendulous,  by  means  of  a  long  funiculus.  Fruit 
drujjaceous,  opening  by  3  or  6  valves.  Seeds  solitary,  with  no  albumen,  and  a  straight  embryo,  with  the radicle  next  the  hilum. 

Fig.  CCLXXIV.— Wood  of  Heteropterys  anomala. — A.  de  Jussieu. 
Fig.  CCLXXV.  — Nitraria  Schoberi.  1.  an  expanded  flower;  2.  the  calyx  and  pistil ;  3.  a  perpen- dicular section  of  the  ovary ;  4.  a  cross  section  of  it;  5.  an  ovule  ;  6.  a  seed ;  7.  an  embryo  ;  8.  an  anther. 

2  F 
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Arabia,  India,  and  Ceylon  16,  Indian  Archipelago,  China  and  Polynesia  14;  West  Indies 
56  ;  Mexico  61  ;  South  America  408,  of  which  290  come  from  Brazil.  They  are  nearly 
all  tropical. 

Of  the  uses  of  the  species  of  this  Order  little  can  be  said.  A  large  number  are 
beautiful  trees  or  climbers  with  gaudy  flowers  ;  and  they  seem  to  be  generally  astrin- 

gent. Byi'sonima  bark  is  of  common  employment  by  tanners  in  Brazil,  under  the 
name  of  Murici.  The  wood  of  some  kinds,  especially  Byrsonima  verbascifolia,  is  bright 
red.  The  fruit  of  the  Malpighias  and  Byrsonimas  is  eaten  in  the  West  Indies  ;  the 
hairs  of  a  few  are  pamfuUy  pimgent.  The  bark  of  Byrsonima  crassifolia,  or  Malpighia 
Moureila,  according  to  Aublet,  is  employed  in  Cayenne  as  a  febrifuge.  That  of 
the  Chapara  Manteca,  Byrsonima  crassifolia,  is  astringent,  and  is  used  in  infusion  or 
decoction  taken  inwardly,  as  an  antidote  to  the  rattlesnake  bite  ;  it  is  also  employed  suc- 

cessfully as  a  remedy  for  abscesses  in  the  lungs.  It  is  said  that  Alcornoco  bark  is  the 
produce  of  Byrsonima  laurifoUa,  rhopaleefolia,  and  coccolobaefolia.  The  acid  astringent 
berries  of  Byrsonima  spicata  (Bois-tan)  are  prescribed  in  dysentery.  It  is  said  that  the 
seed  of  Bunchosia  armeniaca,  a  Peruvian  tree,  is  poisonous. 

GENERA. 
Malpighe^,  a.  de  J. 

Malpighia,  Plmn. 
Byrsonima,  Rich. Burdachia,  A.  de  J. 

Carusia,  Mart. 
Coleostachys,  A.de  J. 
Lophanthera,  A.  de  J. 
Pterandra,  A.  de  J. 
Verrucularia,  A.  de  J. 
Galphimia,  Cav. 

Thryallis,  L. 
Spachea,  A.de  J. 

Meckelia,  Mart. 
Bunchosia,  Rich, 

Malacmcea,  Oris. 
Echinopteris,  A.  deJ. 

I  Dialla,  Griseb. 
Heladraia,  A.  de  J. 
Thryallis,  Mart. Nitraria,  L. 

II.  Banistere^e,  A.de  J. 
Lophopterys,  A.de  J. 
Brachypterys,  ̂ .  de  J, 
Stigmaphyllon,  ^.  rfe  J. 
Ryssopterys,  Blume. Banisteria,  L. 
Peixotoa,  A.  de  J. 
Heteropterys,  Kth. 
Tricomaria,  Hk.  et  Am. 
Acridocarpus,  Guillem. 
Anovmlopteris,  G.  Dn. 

III.  HiRE^,  A.  de  J. 
Tristellateia,  Pet.  Th. 
Zymum,  Noronh. 

Hiptage,  Gcertn. Gcertnera,  Schreb. 
Molina,  Cav. 
Succowia,  Dennst. 

Triaspis,  Burch. 
Flabellaria,  Cav. 

Aspidopterys,  A.de  J. Triopterys,  L. 
Tetrapterys,  Cav. Hiraea,  Jacq. 
Mascagnia,  Bert. 

Diplopterys,  A.de  J. 
Jubelina,  A.  de  J. 

Dinemandra,  A.  de  J. 
Dinemagonum,  A.  de  J. 
IV.  Gaudichaude^,  a. deJ. 
Gaudichaudia,  Kth. 
Aspicarpa,  Lga. 
Acosmus,  Desv. 

Camarea,  St.  Hil. 
Janusia,  A.  de  J. 
Schwannia,  Endl. 

Fimbriaria,  St.  Hil. 
genera  INSUFFICIENTI.V KNOWN. 
Cancan  thus,  Forsk. 
Platynema,  Wight  tt  A. 
Bembix,  Lour. 

Numbers.  Gen.  42,  Sp.  555. 

PcsiTio:}. — Aceraceje. — Malpighiace^. — Sapindacea;, 

Mr.  Munby  is  of  opinion  that  the  Nitraria  tridentata  of  Desfontaines,  brought 
from  the  desert  of  Soussa  near  Tunis,  is  the  true  Lotus  tree  of  the  ancients.  It  is 
called  Damouch  by  the  Arabs,  who  are  aware  of  the  semi-intoxicating  qualities  of 
its  berry,  much  more  likely  to  give  rise  to  the  fame  of  the  Lotus  than  the  dry  and 
unpleasant  fruit  of  the  Zizyphus  lotus,  or  that  of  the  Celtis  australis,  to  each  of 
which  the  food  of  the  Lotophagi  has  been  in  turn  referred. — Annals  of  Natural History. 

This  genus  Nitraria  has  been  fully  described  by  Messrs.  Jaubert  and  Spach, 
{Ann.  sc.  Zser.  XIII.,  21),  who  remark,  among  other  things,  that  the  hilum  is  on  the 
side  of  the  seed  most  remote  from  the  axis. 

ADDITIONAL  GENUS. 

Blepliarandra,  Griesb.  near  Coleostachys. 
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Order  CXL.    ERYTHROXYLACEiE.— Euythroxyls. 
Erythroxyleae,  Kunth  in  Humb.  N.  G.  Am.  5.  175.  (1821);  DC.  Prodr.  1.  573.  (1824);  Endl.  Gen. 

ccxxix. ;  Meisn.  Gen.  p.  56. ;  Martins  Beitrilge  zur  Kenntniss  der  q.  Erythroxylon  (1840) ;  Wight lUuslr.  1.  135. 

Diagnosis. — Sapindal  Exogens,  with  completef  partially  symmetrical  flowers,  an  imbri- 
cated calyx,  petals  with  an  appendage,  sessile  pendulous  ovules,  capitate  stigmas,  and 

a  straight  embryo. 
Shrubs  or  trees  ;  young  shoots  often  compressed  and  covered  with  acute  imbricated 

scales.  Leaves  alternate,  usually  smooth  ;  stipules  within  the  petioles.  Flowers  small, 
whitish  or  greenish.  Peduncles  axillary,  solitary  or  clustered, 
emerging  from  numerous  imbricated  scale-like -bracts.  Sepals 
5,  combined  at  the  base,  persistent.  Petals  5,  hypogynous, 
broad  at  the  base,  with  a  plaited  scale  there,  equal,  the 
margins  lying  upon  each  other  in  aestivation.  Stamens  10, 
monadelphous  ;  anthers  innate,  erect,  2 -celled,  dehiscing 
lengthwise.  Ovary  3-celled,  with  2  cells  spurious  ;  styles  3, 
distinct,  or  united  almost  to  the  point ;  stigmas  3,  capitate  ; 
ovule  solitary,  pendulous,  anatropal,  not  suspended  by  a  cord. 
Fruit  drupaceous,  1 -seeded.  Seed  angular;  albumen  between 
fleshy  and  mealy,  or  0  ;  embryo  straight,  central ;  cotyledons 
plano-convex  ;  radicle  superior,  taper,  stx'aight. 

The  Erythroxyls  are  distinguished  from  Malpighiads  by 
their  flowers  growing  from  amongst  small  imbricated  scales, 
having  no  glands  on  the  calyx,  a  pair  of  parallel  membranous 
plates  on  the  petals,  capitate  stigmas,  and  ovules  which  are 
truly  anatropal,  without  any  cord  to  connect  them  with  the 
placentae.  These  marks  are,  however,  hardly  sufficient  for 
the  characteristics  of  a  Natural  Order,  and  it  would  perhaps 
be  better  to  merge  the  Order  in  the  Malpighiads,  as  has 
been  done  with  Nitraria.  An  elaborate  account  of  the 
genus  will  be  found  in  Martius's  Memoir,  above  quoted. 

Chiefly  West  Indian  and  South  American.  A  few  are 
found  in  the  East  Indies,  several  in  the  Mauritius  and 
Madagascar,  and  one  in  New  Holland.  Brazil  within  the 
tropics  is  then*  favourite  haunt. 

The  wood  of  some  is  bright  red  ;  that  of  E.  hypericifohum, 
is  the  Bois  d'huile  of  the  Isle  of  France.  A  permanent  reddish 
brown  dye  is  obtained  from  the  bark  of  Erythroxylum  suber- 
osum,  called  in  Brazil  GalHnha  choca  and  Mercurio  do  campo. 
E.  areolatum,  a  shrub  found  near  Carthagena,  is  said  to  have 
some  medical  value  ;  its  young  branches  are  refrigerant,  its 
bark  tonic,  from  the  juice  of  the  leaves  is  prepared  an 
ointment  employed  against  scald  head,  and  the  sub-acid 
juice  of  its  fleshy  fruit  is  purgative  and  diuretic.  The  bark 
of  the  root  of  E.  anguifugum  is  regarded  as  an  alexipharmic 
in  Brazil  ;  that  of  E.  campestre  is  employed  in  the  same 
country  as  a  purgative. — Martins  mat.  m.  Bras. 

Erythroxylon  Coca  is  a  plant  much  used  by  the  miners  of 
Peru  for  its  remarkable  power  in  stimulating  the  nervous 
system,  in  which  respect  it  quite  resembles  opium.  Its 
leaves  are  chewed  with  a  small  mixture  of  finely  powdered  chalk.  No  effects  that 
have  been  asci'ibed  to  the  immoderate  use  of  opium  are  exceeded  by  what  seems  the 
consequence  of  chewing  the  Coca  leaf.  See  a  curious  account  of  this  plant  in  Poppig^s Reise  in  Chile. 

GENUS. 
Erythroxylon,  Linn. 

Venelia,  Cominers. 
Roelana,  Commers. Steudelia,  Spreng. 
Sethia,  Kunth. 

Numbers.  Gen.  1.    Sp.  75. 
Position.  . — Erythroxylace^. — Malpighiacese. 

Fig.  CCLXXVI. 

Fig.  CCLXXVI.— Erythroxylon.— 3faj<i?<*.  I.  a  flower  ; 
capitate  stigmas  ;  4.  a  drupe  ;  5.  the  embryo.  2  F  2 

one  of  the  petals  ;  3.  the  pistil  with  3 
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Alliance  XXX.    GUTTIFERALES.— "Ike  Guttiferal  Allianoe. 

Diagnosis. — Hypogynous  Exogens,  with  monodicldamydeous  flowers,  axile  placentcB-,  an 
imbricated  calyx,  an  imbricated  or  twisted  corolla,  00  stamens,  and  an  embrijo  with 
little  or  no  album£n. 

The  true  passage  from  Sapindals  into  this  AUiance  is  from  Soapworts  to  Rhizobols  ; 
for  the  habit  of  iEsculus  in  the  former  is  the  same  as  that  of  most  of  the  latter,  and 
they  nearly  correspond  in  theu'  structure.  But  Rhizobols  have  an  indefinite  number  of 
stamens.  It  is  in  that  respect  indeed  that  Guttiferals  principally  differ  from  Sapindals, 
and  the  former  may  be  almost  regarded  as  a  polyandrous  form  of  the  latter.  It  is 
however  customary  to  find  no  want  of  symmetry  in  the  calyx,  corolla,  and  stamens  of 
Guttiferals,  while  the  reverse  is  generally  characteristic  of  Sapindals.  These  too  have 
seldom,  if  ever,  resinous  secretions  ;  while,  on  the  other  hand,  those  are  often  I'emark- able  for  their  abundance  of  resin. 

The  near  relationship  of  all  the  Orders  here  collected  is  undisputed.  They  lean 
towards  the  diclinous  structure  in  some  Guttifers,  and  approach  the  diclinous  series  in 
the  Dipterads,  which  have  a  strong  analogy  to  Mastworts. 

Natural  Orders  of  Guttiferals. 

Leaves  simple,  alternate,  with  large  convolute  stipules.   Flowers  T 
symmetrical.  Petals  equilateral.  Calyx  unequal,  permanent,  >  141.  Dipterace.«. 
winged.  ArUhers  beaked.  Fruit  one-celled,  one-seeded  .  .  J 

Leaves  simple,  alternate,  without  stipules  or  with  very  small  ones. "] Floxvers  symmetrical.    Petals  equilateral.  Anthers  versatile.  1 142.  Ternstr6miace;e. 
Seeds  few  or  single.    Stigmas  on  a  long  style  J 

Leaves  digitate,  opposite.    Flowers  symmetrical.    Petals  equi-'\ lateral.    Stigmas  sessile.    Seeds  solitary.    Embryo  with  an  1143.  Rhizobolace^. 
enormous  radicle  J 

Leaves  simple,  opposite,  without  stipules.    Flowers  symmetrical.  "1 Petals  equilateral.  Anthers  adnate,  beahless.    Seeds  solitary  1 144.  CLUsiACEiE. 
or  few.    Stigmas  sessile,  radiating  J 

Leaves  simple,  alternate,  without  stipules.     Flowers  itnsymr-l 
metrical.     Petals  equilateral.     Anthers  versatile.     Seeds  [-liB.  Marcgraviace.e. 
innumerable,  minute.    Stigmas  sessile  J 

Petals  oblique,  glandular.     Seeds  numerous,  naked.    Styles \^,r.  tt 

long,  distinct  ]  "^pericace^. 
Petals  oblique,  glandless.    Seeds  few,  shaggy.     Styles  ̂ o^S'j  1  147.  r^aumuriace/E. 
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OuuEK  CXLI.    DIPTERACEiE.— DiPTERADs. 

Dipterocari)eae,  Blume  Bijdr.  p.  222.  (1825) ;  Ft.  Java;  (1829)  ;  Wight  and  Arnott,  Prodr.  Fl.  Ind. 
Penins.  1.  83.  (1834) ;  Endl.  Gen.  ccxiii. ;  Meisner  Gen.  35. ;  Wiffht  lUustr.  1.  t.  36,  37. 

Diagnosis. — Guttiferal  Exogens,  %oitli  simple  alternate  leaves,  large  convolute  stipules, 
symmetrical  flowers,  equilateral  petals,  an  unequal,  permanent,  winged  calyx,  leaked 
anthers,  and  a  \-celled  l-seeded  fruit. 

Gigantic  trees,  abounding  in  resinous  juice.  Leaves  alternate,  involute  in  vernation, 
with  veins  running  out  from 
the  midrib  to  the  margin  ; 
stipules  deciduous,  oblong, 
convolute,  terminating  the 
branches  with  a  taper  point. 
Flowers  usually  large  ;  the 
racemes  terminal  and  pani- 
cled,  or  axillary  and  solitary, 
or  several  from  the  same 
leaves,  or  from  the  axils, 
often  one-sided.  Calyx  tubu- 

lar, 5-lobed,  unequal,  per- 
sistent, and  afterwards  en- 
larged, naked  at  the  base  ; 

aestivation  imbricated.  Petals 
hypogynous,  sessile,  often 
combined  at  the  base  ;  aesti- 

vation contorted.  Stamens 
indefinite,  hypogynous,  dis- 

tinct, or  slightly  and  u-regu- 
larly  polyadelphous ;  anthers 
innate,  subulate,  opening  lon- 
gitudmally  towards  the  apex  ; 
filaments  dilated  at  the  base. 
Ovary  superior,^vithout  a  disk, 
3-celled ;  ovules  in  pairs,  pen- 

dulous ;  style  single  ;  stigma 
simple.  Fruit  coriaceous,  1- 
celled  by  abortion,  3-valved 
or  indehiscent,  surrounded 
by  a  calyx  having  tough 
leafy  enlarged  permanent 
divisions  which  crown  the 
fruit.  Seed  single,  without 
albumen  ;  cotyledons  plano- 

convex, or  more  commonly 
twisted  and  crumpled  ;  radi- 

cle superior. 
These  trees,  which  are  ap- 

parently unknown  in  Europe 
in  a  living  state,  are  described 
by  Dr.  Wight  as  deserving 
cultivation  for  ornamental 
purposes,  for  the  sake  of 
then-  majestic  size,  handsome 
forms,  the  beauty  of  their 
clustered  flowers,  and  the 
richly  coloured  wings  of  their 
curious  fruit.  They  form  a 
remarkable  Order,  which  is 
one  of  those  whose  limits  are 
best  defined,  and  yet  it  appears 
to  participate  in  the  affinities  of  plants  which  cannot  be  brought  into  its  A-icinity  by  any 

Fig,  CCLXXVII. — Dipterocarpus  trinervis. — Blume.  a  an  anther;  b  a  perpendicular,  c  a  trans- 
verse, section  of  an  ovary  ;  d  a  fruit ;  e  section  of  seed  of  Dryobalanops  camphora ;  /  its  embryo 

unfolded.  -  Gartner. 

Fig.  CCLXXVII. 
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of  the  schemes  for  classification  which  Botanists  have  hitherto  employed.  It  has,  for 
example,  the  peculiar  rolled-up  stipules  which  occur  m  Magnoliads  ;  while  the  Oak  is 
Strikingly  like  Dipterads  in  foliage,  in  the  germination  of  the  seeds,  which  takes 
place  underground  without  the  cotyledons  rising  into  the  air,  and  m  a  constant 
tendency  to  lose  the  major  part  of  the  ovules  in  the  process  of  maturing  one  ;  it  is  also 
to  be  remarked  that  the  hard  cupule  or  involucre  of  Mastworts  (Corylacese)  is  much 
like  the  hardened  calyx  of  these  Dipterads.  It  is  herein,  indeed,  that  the  great 
feature  of  the  latter  resides  ;  we  have  nothing  elsewhere  exactly  like  the  long  wing-like 
lobes  of  their  calyx.  Botanists  generally  contrast  Dipterads  with  the  Elseocarpeous 
division  of  Lindenblooms,  but  the  imbricate  calyx,  diskless  flowers,  and  pecuUar  fruit 
indicate  a  distant  relationship  only.  The  resinous  juice,  compound  superior  ovary, 
drupaceous  fruit,  numerous  long  anthers,  irregular  coloured  calyx,  and  single  exalbu- 
minous  seed,  ally  Dipterads,  as  Blume  remarks,  to  Guttifers,  from  which  their  stipules 
and  the  aestivation  of  the  corolla  abundantly  distinguish  them. 

Only  found  in  India,  and  especially  in  the  eastern  islands  of  the  Indian  Archipelago, 
where,  according  to  Blume,  they  form  the  largest  trees  of  the  forest.  Shorea  robusta 
limits  the  northern  distribution  of  the  Order,  being  found  all  along  the  foot  of  the 
Himalayas. 

All  the  species  seem  filled  with  balsamic  resin,  which  assumes  various  forms.  Dryo- 
balanops  camphora  yields  the  hard  Camphor  of  Sumatra  ;  this  substance  is  found  in  a 
concrete  state  in  ca\-ities  and  fissures  in  the  heart  of  the  tree  ;  it  is  less  volatile  than 
the  common  camphor  of  commerce  ;  the  same  tree,  which  is  fully  described  in 
Blume's  Flora  Javce,  also  yields  the  camphor-oil  of  Borneo  and  Sumatra  ;  the  latter  is 
supposed  to  be  camphor  in  a  partially  formed  state.  Shorea  robusta  produces  a 
balsamic  resin  used  in  the  temples  of  India  under  the  name  of  Ral  or  Dhoona  ;  Saul,  the 
best  and  most  extensively  used  timber  in  India,  is  produced  by  the  same  tree.  Vateria 
indica  furnishes  the  resin  called  in  India  Copal  (in  England  known  by  the  name  of  Gum 
animi),  and  very  nearly  approachuig  the  true  resin  of  that  name  ;  in  its  recent  and  fluid 
state  it  is  used  as  a  varnish  (called  Piney  varnish)  m  the  south  of  India,  and,  dissolved 
by  heat,  in  closed  vessels,  is  employed  for  the  same  purpose  m  other  parts  of  India  ;  it 
is  extremely  tenacious  and  solid,  but  melts  at  a  temperature  of  974  Fahr.  Dr.  Wight 
tells  us  that  the  natives  obtain  it  by  the  simple  process  of  cuttmg  a  notch  in  the  tree, 
sloping  mwards  and  downwards  ;  the  resin||collects  there  and  soon  hardens.  Under 
the  name  of  Piney  Dammar  this  most  useful  substance  is  applied  in  India  to  many 
purposes  ;  it  forms  an  excellent  varnish,  and  on  the  Malabar  coast  is  made  into  candles 
which  "  diffuse  in  burning  an  agreeable  fragrance,  give  a  clear  bright  hght,  with  little 
smoke,  and  consume  the  wick  so  as  not  to  require  snuffing.  Some  of  these  candles, 
that  wei'e  sent  home,  were  highly  prized  and  sold  for  very  high  prices"  (Wight),  but 
their  importation  was  stopped  by  the  excessive  duties  that  were  levied  upon  them. 
The  resin  of  Dipterocarpus  trinervis  is  found  an  excellent  material  for  plaisters  ;  and 
made  into  tincture,  or  formed  into  an  emulsion  with  yolk  of  egg,  it  acts  upon  the 
mucous  membranes  hke  Balsam  of  Copaiva. — Blume.  The  natives  of  Java  smear  the 
leaves  of  the  Plantain  with  this  resin,  and  so  form  torches,  which  are  said  to  yield 
a  white  light  and  to  produce  a  not  unpleasant  smell.  Other  kinds  of  resin  are  furnished 
by  other  species  ;  as,  by  Shorea  robusta  and  Tumbugaia,  the  dlioona  or  dammer  pitch, 
generally  used  in  India  for  marine  purposes,  and  as  incense  ;  by  various  species  of 
Dipterocarpus,  the  balsam  called  by  the  natives  of  India  Gurjim,  by  the  Cinghalese 
Dhoonatil,  and  by  the  English  Wood-oil.    This  also  is  used  like  Balsam  of  Copaiva. 

GENERA. 

D  ipterocarpus,  Gariw.     lAnisoptera,  A'oj-<A.         |  Isauxis, -4rn.  I  Vatica,  iiran. Pterygium,  Corr.         Dryobalanops,  G«r^n./.      Scidlia,  Ko?,te\.  Shorea,  Hoxb. 
9  Carpolobis,  Gartn.     I  Vateria,  |    Retinodendron,  KoithJHopea,,  Roxb. 

Numbers.  Gen.  7.  Sp.  47. 

TiliacecB. 
Position. — Ternstromiacese. — Dipterace^:. — Ciusiacete. 

Corylacece. 

M.  Plauchon  refers  to  the  neiglibonrhood  of  this  order  the  genus  Ancistrocladus 
Wall  (Bif/amea  End!.,  Worniia  Vahl.),  placed  doubtfully  in  the  last  edition  at  the 
end  of  Combretaceio.  He  regards  it  as  the  type  of  an  order  which  he  proposes  to 
call  Ancistkocjlade.e.    {Ann.  sc.  3  m:  XIII.  316.) 
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LoPHiRACKJE. — Etidl.  Under  this  name  Mr.  Endlicher  proposes  to  establish  an  Order,  of  which  the 
following  is  the  description.  "Trees  from  troi)ical  Africa," having  a  pyramidal  form,  many  branches,  and II  dry  bark.  Leaves  alternate,  stalked,  quite  entire,  with  raised 
veins,  and  a  jointed  stalk;  stipules  very  small  and  deciduous, 
planted  on  each  side  of  the  leaf-stalk  at  the  base.  Flowers  perfect, 
regular,  axillary  and  terminal,  panicled,  yellow,  with  straggling 
flower-stalks  which  are  jointed  above  the  base,  and  furnished  with 
2  very  small  bracts  at  the  articulation.  Sepals  5,  the  3  inner 
smaller  and  concave,  the  two  outer  opposite,  larger,  and  finally  ex- 

panded into  a  pair  of  wings.  Petals  5,  hypogynous,  without  claws, 
their  points  twisted  together  in  aestivation,  eventually  spreading 
flat.  Stamens  hypogynous,  indefinite,  nearly  in  two  rows  ;  fila- 

ments filiform,  short ;  anthers  2-celled,  their  cells  linear,  opposite, 
parallel,  adnate,  opening  at  the  point  by  a  lateral  cleft.  Disk  0. 
Ovary  conical,  one-celled  ;  o^'ules  00,  long,  curved  backwards, hooked,  placed  upon  a  thick  free  basal  placenta  ;  stigmas  2,  very 
small,  twisted,  rettexed.    Nut  leathery,  spindle-shaped,  contracted 
at  the  base,  and  consolidated  with  the  enlarged  calyx,  one-celled,  *C!lr~^^ — - — ^V      \    \:l  ■^'■'I  'A and  by  abortion  one-seeded.    Seeds  erect,  with  a  thin  membranous 
skin.    Embryo  without  albumen  ;  cotyledons  amygdaloid,  plano- 

convex; radicle  very  short,  immersed,  inferior.  The  solitary  genus which  constitutes  this  Order  is  allied  to  nothing  yet  known.  It  is 
very  different  from  Dipterocarpeae  (Dipteracese),  with  which  it  is 
associated  because  of  its  two  enlarged  calyx-leaves,  and  yet  it  can 
scarcely  be  excluded  from  the  Guttiferous  class." — Enchiridion,  p. 526.  In  his  Guttiferous  class  Mr. Endlicher  includes  Dipteraceae, 
Chlaenaceie,  Ternstromiaceae,  Clusiaceae,  Marcgraaviaceae,  Hyperi- 
caceae,  Elatinaceae,  Reaummiaceae,  Tamaricaceae.  It  must  be  con- 

fessed that  none  of  those  present  any  marked  resemblance  to 
Lophira,  which  is  the  Scrubby  Oak  of  Sierra  Leone,  except  Dipter- 
ads  and  Guttifers.  To  the  irregular  fruit  of  the  former  that  of 
Lophira  is  quite  similar,  but  its  ovary  is  one-celled,  with  a  crowd  of 
ovules  upon  a  free  central  placenta,  its  seed  is  solitary  with  the 
radicle  do\vnwards,  and  the  cotyledons  are  plano-convex,  all  points 
of  difference  from  Dipterads,  which  have  an  ovary  with  3  cells,  a 
pair  of  pendulous  ovules  in  each,  a  seed  with  the  radicle  upwards, 
and  crumpled  cotyledons.  Moreover  Lophira  wants  the  large 
stipules  of  Dipterads.  On  the  other  hand,  its  foliage  is  so  like 
that  of  Calophyllum,  a  genus  of  Guttifers,  that  the  one  might  be 
mistaken  for  the  other,  except  that  the  leaves  of  Lophira  are  alter- 

nate ;  but  in  all  the  structure  of  the  fruit  the  genus  differs  from  the 
Guttiferous  Order.  Nevertheless,  although  Lophira  is  so  different 
from  Dipterads  it  is  to  be  observed  that  it  agrees  with  that  Order 
not  alone  in  its  peculiar  calyx  ;  for  in  both  cases  the  ovules  are 
anatropal,  and  consequently  the  radicle  is  directed  to  the  hilum, 
and  in  Lophira  there  is  an  evident  tendency  to  produce  the  long 
anthers  which  are  so  characteristic  of  Dipteraceas.  The  late  M. 
Guillemin  regarded  it  as  being  absolutely  a  Dipterad,  because  "  of the  convolute  aestivation  of  the  petals,  the  length  of  the  2  sepals 
extended  into  membranous  wings,  one  of  them  being  moreover  out 
of  all  proportion  to  the  others,  the  alternate  leaves  furnished  with 
little  deciduous  stipules,  and  the  dry  corky  bark  not  filled  vrith 
milky  secretions."— See  F^oris  Senegambice  Tentamen,  p.  110. 

GENUS. 
Lophira,  Banks. 

Fig.  CCLXXVIII. — Lophira  alata.—Decaisne.  a  an  anther  ;  b  a  perpendicular  section  of  an  ovary  ; 
c  a  truit ;  d  a  perpendicular  section  of  a  fruit. 
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Order.  CXLII.    TERNSTROMlACEiE.— Theads. 

TernstrOmiea;,  Mirbel.  Bull.  Philom.  3S1.  (1813).— Ternstromiacese,  DC.  Mdm.  Soc.  H.  N.  Genev.  vol.  1 
(1823) ;  Prod?:  1.  623.  (1824)  ;  Cambessddes  Memoire,  (1828)  ;  Endl.  Geti.  ccxv. ;  Meisn.  Gen.  p.  40.; 
Wight  Illustr.  1.  p.  94.— Theaceae,  Mirb.  Bull.  Phil.  (1813).— Camellieae,  DC.  Thdor.  El^m.  ed.  1; 
(1813} ;  Prodr.  1.  529.  (1824). 

Diagnosis. — Guttiferal  Exogens,  with  simple  alternate  leaves,  without  stipules  or  with  very 
small  ones,  symmetHcal  flowers,  equilateral  petals,  versatile  anthers,  few  or  single 
seeds,  and  stigmas  on  a  long  style. 

Trees  oi'  shrubs.    Leaves  alternate,  coriaceous,  generally  without  stipules,  usually 
undivided,  now  and  then  with  pellucid  dots.    Peduncles  axillary  or  terminal,  articulated 

Fig.  CCLXXIX. 
at  the  base.  Flowers  generally  white,  seldom  pink  or  red,  occasionally  polygamous. 
Sepals  5  or  7,  imbricated  in  aestivation,  concave,  coriaceous,  deciduous,  the  innermost 
often  the  largest.  Petals  5,  6,  or  9,  not  equal  in  number  to  the  sepals,  often  combined 
at  the  base.  Stamens  00,  hypogynous  ;  filaments  filiform,  monadelphous  or  polyadel- 

phous, or  distinct ;  anthers  versatile,  or  adnate,  2-celled,  opening  longitudinally  ;  ovary 
superior,  with  several  cells  ;  styles  from  3  to  7,  filiform,  more  or  less  combined ;  ovules 
pendulous,  or  erect,  or  peltate.  Capsule  2-7-celled  and  capsular,  with  the  dehiscence 
taking  place  in  various  ways  ;  sometimes  coriaceous  and  indehiscent  ;  usually  with  a 
central  column.  Seeds  attached  to  the  axis,  large,  very  few  ;  albumen  none,  or 
in  very  small  quantity ;  embryo  straight,  bowed,  or  folded  back,  the  radicle  turned  to 
the  hilum  ;  cotyledons  very  large,  often  filled  with  oil,  occasionally  plaited  lengthwise  ; 
an  aril  sometimes  present. 

This  Order  originated  in  1813,  with  Mirbel,  who  separated  some  of  its  genera  from 
Citronworts,  where  they  had  been  placed  by  Jussieu,  and  at  the  same  time  founded 
another  closely  alhed  Order,  under  the  name  of  Theads.  These  opinions  were  substan- 

tially adopted  by  Kunth  and  De  CandoUe.  the  latter  of  whom,  moreover,  formed  several 
sections  among  the  genera.  Since  that  time  the  Theads  have  attracted  the  attention  of 
several  Botanists,  especially  of  M.  Cambessedes,  whose  views  are  generally  adopted.  He, 
however,  combines  under  this  Order  genera  with  axile  and  parietal  placentation,  with 
truly  albuminous  and  exalbummous  seeds,  with  large  amygdaloid  embryos,  and  those  whose 
embryo  is  too  small  to  be  easily  found  among  its  copious  albumen,  to  say  nothing  of  other 
differences  of  considerable  moment.  It  is  therefore  difficult  to  suppose  that  such  an 
arrangement  can  be  mamtained;  and  at  least  we  must,  I  think,  remove  a  genus 
called  Saurauja,  consistmg  of  about  30  Asiatic  trees  or  shrubs,  in  which  there  is  a  ten- 

dency to  form  a  monopetalous  corolla,  an  infinite  number  of  minute  seeds,  a  very  small 
embryo  lying  in  the  base  of  abundant  albumen,  and  anthers  opening  by  pores  ;  it 

Fig.  CCLXXIX.— Kielmeyera  rosea.  1.  the  pistil;  2.  a  transverse  section  of  it;  3.  a  ripe  fruit;  4.  embryo. 
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has,  ill  fact,  the  habit  of  a  Clethra  and  seems  to  bring  into  contact  the  Ranal  and 
Erical  Alhances.  Abstracting  this  genus  and  Cochlospermum,  which  is  transferred  to 
tlie  Cistal  AUiance,  a  better  hmited  group  remains,  of  which  the  Camelha  may  be 
taken  as  the  type,  and  which  differs  from  Guttifers  in  having  alternate  leaves,  versatile 
anthers,  and  a  long  style,  without  any  tendency  to  form  the  flowers  on  a  quaternary 
plan. Although  the  plants  of  this  Order  which  are  known  in  European  gardens  are  chiefly 
from  China  or  North  America,  they  form  but  an  inconsiderable  part  of  the  whole  :  7  or 
8  are  all  that  are  contained  in  the  first  of  these  countries,  and  4  in  the  latter ;  while 
between  60  and  70,  all  beautiful  trees  or  shrubs,  are  natives  of  the  woods  of  South 
America :  about  a  score  are  known  in  the  East  Indies,  and  one  in  Africa. 

Their  properties  are  ill  understood,  but  little  being  known  of  the  greater  pai't  of  the 
species.  The  tea  which  is  so  extensively  consumed  by  Europeans  is  produced  by  two 
or  three  species  of  Thea :  its  slightly  stimulating  properties  become  narcotic  in  very  hot 
latitudes,  as  at  Penang.  For  a  most  valuable  account  of  this  plant,  see  RoyWs  lUustr., 
p.  107.  An  excellent  table  oil  is  expressed  from  the  seeds  of  Camellia  oleifera.  The 
different  species  and  varieties  of  Camellia  japonica  are  the  glory  of  gardeners.  The 
leaves  of  Kielmeyera  speciosa  are  employed  in  Brazil  for  fomentations,  for  which  they 
are  well  adapted,  on  account  of  the  mucilage  in  which  they  abound.  The  bark  of  Gor- 
donia  is  used  by  tanners  in  the  United  States. 

GENERA. 
Anneslea,  Wall. 
?  Dicalyx,  Loui: 

Sariava,  Reinvv. 
?  Visnea,  Linn.  f. 
Mocanera,  Juss. 

Reinwardtia,  Korth. 
Ternstrdmia,  Mut, 

Toanabo,  Aubl. 
Tonabca,  Juss. 
Ditpinia.  Neck. 
Amphania,  Banks. 

Sarosanthera,  Korth. 
Adinandra,  Jack. 
Eurya,  Thunb. 

Geeria,  Blum. 
Cleyera,  Thunb. 

Hoferia,  Scop. 
Mukopf,  Kampf. 
Sukaki,  Kampf. 

Freziera,  Swartz. 
Erotium,  Soland. 

Lettsomia,  Ruiz  et  Pav. 
Ventenatia,  Pal. 
?  Microsemma,  Lab. 
Ploiarium,  Korth. 
Laplacea,  H.  B.  K. 

Hcemocharis,  Salisb. 
Wikstroinia,  Schrad. 
Lindlcya,  Nees. 

Bonnetia,  Mart,  et  Zucc. 
Kieseria,  Nees. 

Archytaea,  Mart,  et  Zucc. 

Ixionanthes,  Jack. 
Kielmeyer!i,Mart.etZucc. 

Martineria,  Fl.  Flum. 
Catostemma,  Benth. 
Ochthocosmus,  Benth. 
Caraipa,  Aubl. 
Marila,  Swartz. 
Monoporina,  J.S.Presl. 
Scyphceay  C.  B.  Presl. Anisosticte,  Bartl. 

Mahurea,  Aubl. 
Bonnetia,  Schreb. 

Stuartia,  Catesb. 
Malachodendron,  Cav. 

Gordonia,  Ellis. 
Lasianthus,  Catesb. 

Polyspora,  Sweet. Franklinia,  Marsh. 
Lacathea,  Salisb. 
Closaschima,  Korth. 
Aniheeischima,  Korth. 

Schima,  Reinw. 
Pyrenaria,  Blum. Camellia,  Linn. 
Sasanqua,  Nees. 
Kissi,  Endl, 

Thea,  Linn, 
'i  Leucoxylon,  Blum. 

Numbers.  Gen.  33.    Sp.  130. 

Sopotacew. 
Position. —  Clusiaceao. — Ternstromiace^. — Hypericaceae. Dilleniacece. 

M.  Plancbou  regards  Ixionanthes  as  the  type  of  a  natural  order  which  he  names 
Ixionanthes  ;  but  I  agree  with  Mr.  Bentham  in  keeping  it  where  it  is. 

Botanists  shoiild  consider  whether  this  order  has  not  moi^e  affinity  than  is  sus- 
pected with  Sapotaceee.    Ternstromia  is,  in  some  cases,  monopetalous. 

ADDITIONAL  GENERA. 

Qiiuna,  Aubl.  I  Carria,  Gardner.  \  near 
Poecilandra,  Tulasne.  \  Peutaphylax,  Gardner  &  Cliampion.  ]  Gordonia. 
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Order  CXLIII.    RHIZOBOLACE^.— Rhizobols. 
Rhizoboleae,  DC.  Prodr.  1. (1824); Cambessedes  in  Aug.  St.  Hil.  Fl.  Bras.  Merid.  1.  322.  (1827); Endl.  Gen.  ccxxxi. 

Diagnosis. — Guttiferal  Exogens,  with  digitate  opposite  leaves,  symmetrical  flowers,  equi- 
lateral petals,  sessile  stigmas,  solitary  seeds,  and  an  embryo  with  an  enormous  radicle. 

Trees  of  very  large  size.    Leaves  opposite,  digitate,  coriaceous,  with  a  jointed  stalk 
and  no  stipules.    Flowers  large,  regular,  an-auged  in  racemes,  with  their  stalks  jointed at  the  base  and  below  the  apex. 

Sepals  5  or  6,  more  or  less  combined, 
imbricated  in  aestivation.  Petals  5  to 
8,  equal-sided  but  unequal,  thickish, 
arising  along  with  the  stamens  from 
a  hypogynous  disk.  Stamens  ex- 

tremely numerous,  shghtly  monadel- 
phous,  arising  in  a  double  row  from 
a  disk,  the  innermost  being  shorter 
and  often  abortive  ;  anthers  roundish, 
2-celled,  opening  lengthwise.  Ovary 
superior,  4  or  5,  or  even  many-celled  ; 
styles  as  many  as  the  cells  ;  stigmas 
minute  ;  ovules  solitary,  attached  to 
the  axis  by  their  middle,  semianatro- 
pal,  with  the  foramen  uppermost. 
Fruit  formed  of  several  combmed 
nuts,  part  of  which  are  sometimes 
abortive  ;  each  nut  indeliiscent,  1- 
seeded,  1 -celled,  with  a  thick  double 
putamen.  Seed  reniform,  without 
albumen,  \vith  a  funicle  which  is  di- 

lated into  a  spongy  excrescence ; 
radicle  very  large,  constituting  nearly 
the  whole  of  the  almond-like  substance 
of  the  nut,  with  a  long  2-edged  cauh- 
cle,  having  two  small  cotyledons  at 
the  top,  and  lymg  in  a  furrow  of  the radicle. 

This  very  distinct  Order  De  Can- 
dolle  thought  allied  to  Soapworts  in  its 
hypogynous  flowers  and  its  fruit ;  and 
especially  to  ̂ sculus  on  account  of 
its  opposite  compound  palmate  leaves; 
but  in  that  genus  the  radicle  is  small, 
and  the  cotyledons  very  large,  while 
in  Rhizobols  the  radicle  is  enlarged, 
and  the  cotyledons  small.  It  how- 

ever appears  to  be  with  Guttifers 
that  Rhizobols  best  agree.  "  In these  two  Orders  we  find  the  leaves 
opposite  and  articulated  at  their  base, 
hypogynous  petals,  a  similar  aestiva- tion, numerous  hypogynous  stamens, 
and  exalbuminous  seeds.  The  large 
flowers  of  Caryocar  call  to  mind  those 
of  most  Guttifers  ;  its  inflorescence  is 
nearly  that  of  Moronobea ;  its  fruit  has 
a  relation  to  that  of  Mammea,  and 
presents,  in  that  genus,  as  in  several 
others  of  the  same  Order,  a  single 
seed  in  each  cell." — Camb.  in  Aug. 
St.  H.  Fl.  Bras.  1.  323.  Endlicher 
traces  a  resemblance  between  them 

Fig.  CCLXXX. — Anthodiscus  trifoliatus.  1.  a  flower  bud  ;  2.  a  flower  ;  3.  a  perpendicular  section of  the  pistil. 
Fig.  CCLXXXI.— Caryocar  butyrosum  ;  a  section  of  one  of  the  lobes  of  its  fniit. 
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and  Terebinths,  through  the  intervention  of  Mangifera  among  the  former.  Their 
great  peeuUarity  is  the  seeds  having  a  radicle  of  enormous  size,  compai'od  with  the 
cotyledons.  If  it  were  not  for  that,  the  Order  could  not  be  satisfactorily  distinguished 
from  Guttifers. 

A  few  large  trees,  found  in  tlie  forests  of  the  hottest  parts  of  South  America,  consti- 
tute the  whole  of  this  Order. 

It  is  from  trees  belonging  to  it  that  are  produced  the  Souari  (or  Suwarrow)  Nuts  of 
the  shops,  the  kernel  of  which  is  one  of  the  most  delicious  fruits  of  the  imt  kind  that  is 
known.  An  oil  is  extracted  from  them  not  inferior  to  that  of  the  Olive.  They  chiefly 
come  from  Caryocar  butyrosum,  the  wood  of  which  is  said  to  be  of  much  value  for 
ship-building.  These  nuts  must  not  be  confounded  with  what  are  called  Brazil  Nuts, 
which  are  the  seed  of  BerthoUetia  excelsa,  a  genus  of  the  Myrtal  Alliance.  The  timber 
of  Caryocar  butyrosum  (Pekea  tuberculosa)  is  excellent  for  ship-timber,  mill-work, 
planks,  &c.,  according  to  Schomburgk,  who  also  speaks  of  another  timber  tree  of 
this  Order,  known  under  the  name  of  Cakaralli  or  Kukaralli,  whose  bark  consists  of 
immerous  layers,  which  the  Indians,  by  beating,  separate  till  they  are  as  thin  as  satin 
paper,  when  they  use  them  as  wrappers  for  cigars.  Is  not  tins  tlie  very  different 
Lecythis  ollaria  I — See  Lecytiis. 

GENERA. 
Caryocar,  Linn.  Pckea,  Aubl. 

Rhizobolus,  Giirtn.  Souari,  Aubl. 
Acanthocarya,  Arruda.    Anthodiscus,  G.  W.  F.  Mey. 

Numbers.  Gen.  2.    Sp.  8. 

Position.—  Clusiaceaj. — Rhizobolace^.  
SapindacecB. 
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Order  CXLIV.  CLUSIACE^.-Guttifers. 

Guttiferae,  Juss.  Gen.  243.  (1789) ;  DC.  Prodr.  1.  557.  (1824) ;  Meisner,  p.  42  ;  Wight  Illustr.  1.  114  ; 
Cambessides,  Mimoire  (1828).— Clusiaceae,  Ed.  pr.  Iv.  (1836). 

Diagnosis. — Guttiferal  Exogens,  with  simple  opposite  leaves,  without  stipules,  symmetrical 
flowers,  equilateral  petals,  adnate  beakless  anthers,  solitary  or  few  seeds,  and  sessile 
radiating  stigmas. 

Trees  or  shrubs,  occasionally  parasitical,  yielding  resinous  juice.  Leaves  without 
stipules,  opposite,  coriaceous,  entire,  with  a  strong  midrib,  and  often  with  the  lateral 
veins  running  through  to  the  margin.    Flowers  usually  numerous,  axillary,  or  terminal. 

Fig.  CCLXXXII. 

white,  puik,  or  red,  articulated  with  theu'  peduncle,  §  or  ̂   $  by  abortion.  Sepals  2, 
4,  5,  6,  or  8,  imbricated  by  alternate  pairs,  usually  persistent,  round,  membranous,  fre- 

quently unequal  and  coloured  like  petals.  Petals  hypogynous,  equal  in  number  to  the 
sepals,  or  the  same  power,  and  sometimes  passing  insensibly  into  them.  Stamens  nu- 

merous, either  distinct,  or  combined  in  one  or  more  parcels,  hypogynous,  rarely  definite  ; 
filaments  of  various  lengths  ;  anthers  adnate,  burstmg  inwards,  sometimes  very  small, 
occasionally  bursting  outwards,  sometimes  1 -celled,  and  sometimes  opening  by  a  pore  or 
transversely  ;  even  immersed  in  a  fleshy  receptacle.  Disk  fleshy,  occasionally  5-lobed. 
Ovary  solitary,  superior,  1-  or  many-celled  ;  ovules  solitary,  orthotropal  or  anatropal, 
{Bndl.),  erect,  or  ascending,  or  numerous  and  attached  to  central  placentae  ;  style  none, 
or  very  short ;  stigma  peltate,  or  radiate.  Fruit  either  dry  or  succulent,  1-  or  many-celled, 
1  -  or  many-seeded,  dehiscent  or  indehiscent.  Seeds  frequently  nestling  in  pulp  ;  their 
coat  thin  and  membranous  ;  always  wingless  ;  very  frequently  with  an  aril ;  albu- 

men none  ;  embryo  straight  ;  cotyledons  thick,  inseparable  ;  radicle  either  turned  to  or from  the  hilum. 
Their  opposite  coriaceous  leaves,  broken-whorled  calyxes,  equilateral  petals,  indefinite 

stamens,  and  sessile  radiant  stigmas,  must  be  regarded  as  the  main  features  of  the 
Guttifers,  to  which  may  usually,  though  not  always,  be  added  the  binary  arrange- 

ment of  their  calyx  and  corolla.  If  these  are  neglected  the  Order  merges  in  that  of 
Tutsans.  Dr.  Wight  has  indeed  proposed  to  send  into  that  Order  Clusia  and  all  the 
other  genera  having  the  calyx  and  corolla  arranged  in  fives  ;  but  to  this  proposition 
there  are  great  objections  ;  not  the  least  of  which  must  be  the  destruction  of  the  precise 
character  of  both  the  Orders.  The  reader  is,  however,  referred  to  that  excellent  Bota- 

nist's work  above  quoted,  for  an  explanation  of  the  reasons  which  have  led  him  to  this conclusion.  It  is  not  a  little  remarkable,  that  a  strong  tendency  to  the  separation  of 
sexes  should  be  found  among  plants  so  high  in  the  scale  of  organisation  as  these  are. 

Fig.  CCLXXXII.— Cambogia  gutta.  1.  a  ?  flower,  with  the  sterile  stamens  surrounding  the  pistil ; 
2.  a  c?  flower  ;  3.  an  anther,  which  opens  by  throwing  off  a  cap,  in  consequence  of  transverse  dehiscence  ; 4  a  transverse  section  of  the  ovary. 
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Cambessedes  remarks,  that  "  Guttifers  differ  from  Tutsans  in  their  branches, 
their  leaves,  and  their  articulated  peduncles  ;  in  the  normal  number  of  the  parts  of 
their  flowers,  which  appears  to  be  two  and  its  multiples,  instead  of  five  which  obtains 
in  Tutsans  ;  in  their  aathei's  united  the  whole  length  with  the  filament,  and  not 
articulated  at  its  summit  ;  m  their  seeds,  which  often  have  an  aril,  and  are  solitary  in 
each  cell  of  the  ovary,  a  character  found  in  no  Tutsans  (the  monospermous  cells 
of  the  fruit  of  some  Vismias  is  due  to  abortion)  ;  finally,  in  the  structure  of  the  embryo, 
which  is  different  in  the  two  Orders.  Tut- 

sans, moreover,  have  the  carpels  often 
nearly  distinct.  Marcgraaviads  ai'c  dis- 

tinguished by  then*  alternate  leaves,  the 
singular  form  of  their  lower  bracts,  their 
petals  frequently  united,  their  unsymmetri- 
cal  flowers,  and  by  their  seeds  being  very 
small,  and  exceedingly  numerous."  Royle remarks  that  Guttifers  are  in  some  re- 

spects allied  to  Ebonyworts,  as  may  be  seen 
by  comparmg  species  of  Garciuia  with  some 
kinds  of  Diospyrus. 

All  natives  of  the  tropics,  the  greater 
part  of  South  America  ;  a  few  are  from 
Madagascar  and  the  continent  of  Africa. 
They  generally  require  situations  combin- 

ing excessive  heat  and  humidity. 
An  acrid,  purgative,  yellow  gum  resin 

appears  to  be  a  very  general  secretion  of 
the  various  species  of  this  Order.  In  one  of 
its  forms  it  becomes  the  gamboge  of  com- 

merce, a  substance  well  known  because 
of  its  use  as  a  pigment,  and  as  an  active 
medicine  dangerous  in  over-doses.  The 
best  gamboge  comes  in  the  form  of  pipes 
from  Siam,  and  this  is  conjectured  to  be  the 
produce  of  Garcinia  cochinchinensis  ;  ano- 

ther kind,  in  lumps,  has  been  said  to  be 
derived  from  Cambogia  gutta,  called  also 
Hebradendron  cambogioides  ;  but  Dr. 
Wight's  last  experiments  are  not  favourable 
to  this  supposition,  and  he  expressly  states 
that  the  tears  of  Cambogia  gutta  "  are  a  sub-  pjg^  CCLXXXIII. stance  altogether  distinct  from  true  gam- 

boge." Roxburgh  says  he  received  frequent  samples  of  the  gamboge  of  his  Garcinia 
pictoria  from  a  correspondent  at  TelUcherry,  and  uniformly  found  it,  even  in  its  crude 
unrefined  state,  superior  in  colour,  while  recent,  to  any  other  kind  he  had  tried,  but 
not  so  permanent  as  that  from  China.  Dr.  Royle  confirms  this  statement.  The  yellow 
juice,  however,  of  Xanthochymus  pictorius  is  said  to  be  of  very  inferior  quaUty. 

The  seeds  of  Calophyllum  inophyllum  yield  an  oil,  and  a  resin  exudes  from  the  roots, 
which  is  supposed  by  some  authors  to  be  the  same  as  the  Tacamahaca  of  the  Isle  of 
Bourbon.  The  true  East  India  Tacamahaca  is  produced  by  C.  Calaba  ;  and  Maynas 
resin  is  referred  to  the  same  species.  Martins  states  that  C.  bx'asiliense  also  yields  an 
acrid  aromatic  lemon-scented  resin.  The  Hog  Gum  tree  of  Jamaica  is  stated  by  Dr. 
Bancroft  to  be  a  plant  of  this  Order  alHed  to  Ochrocarpus  and  Garcinia.  The  gum  is  a  re- 

sinous substance,  burning  with  a  smoke  and  yielding  an  aromatic  agreeable  odour. — Hooh. 
Journ.  4.  144.  Dr.  Macfadgen  asserts  that  this  Hog  gum  is  the  same  as  the  mani  or 
oanani  of  Brazil,  and  therefore  belongs  to  Moronobea  coccinea,  to  which  he  refers  it. 
It  is  largely  used  in  the  West  Indies  for  the  same  pm'poses  as  pitch,  and  also  in  the 
form  of  pills,  as  a  substitute  for  balsam  of  copaiva.  Endlicher,  on  the  contrary,  refers 
the  Hog  gum  to  Clusia  flava.  Balsam  of  Maria  comes  from  Verticillaria  acuminata  ; 
and  a  great  many  more  furnish  similar  balsamic  substances.  In  the  West  Indies  the 
juice  of  Mammea  is  employed  to  destroy  the  chiggers  (Culex  penetrans),  little  insects 
which  attack  the  naked  feet,  introducing  themselves  into  the  flesh  below  the  toe-nails. 
The  Butter  and  Tallow-tree  of  Sierra  Leone,  which  owes  its  name  (Pentadesma  butyr- 
acea)  to  the  yellow  greasy  juice  its  fruit  yields  when  cut,  belongs  to  this  Order.  The 
flowers  of  Clusia  insignis  weep  a  considerable  quantity  of  resin  from  the  disk  and 

Fig.  CCLXXXIII.— Arrudea  clusioides.— yt.  St.  Hilaire. 
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stamens  ;  so  much  indeed,  that  Von  Martius  says  he  obtained  an  ounce  from  two  flowers  ; 
this  resin,  rubbed  down  with  the  butter  of  the  Chocolate-nut,  the  Brazihan  women  employ 
to  alleviate  the  pain  of  a  sore  breast.  A  few  are  cultivated  for  their  timber.  Calophyllum 
angustifohum,  the  Piney-tree,  furnishes  the  straight  spars  called  Peon  at  Penang,  and  in 
the  islands  to  the  eastward  of  the  Bay  of  Bengal,  and  the  Mesuas  are  said  to  have  exces- 

sively hard  timber.  Of  these  last  plants  the  root  and  bark  are  bitter  and  aromatic,  and 
powerfully  sudorific,  tlieii*  leaves  mucilaginous,  their  unripe  fruit  aromatic,  acrid,  and 
purgative  ;  the  blossoms  of  Mesua  ferrea  occur  in  the  bazaars  of  India  mider  the  name  of 
Nagkesm',  being  used  in  medicine  and  esteemed  for  then*  fragrance.  Lastly,  the  fruit 
of  many  species  acquires  great  excellence  and  is  highly  esteemed  in  tropical  desserts. 
The  Mammee  Apple,  or  Wild  Apricot  of  South  America,  is  said  to  rival  the  Mangosteen  : 
its  seeds  are  anthelmintic  ;  its  flowers  yield,  by  distillation,  a  stomachic  spirit  called  Eau 
de  Creole  :  and  a  wine  is  obtained  by  fermenting  its  sap.  The  large  berries  of  Plato- 
nia  insignis  (called  Pacoury-uva  in  Brazil),  are  very  sweet  and  delicious,  while  theu' 
seeds  have  the  taste  of  Almonds.  The  Mangosteen  itself,  produced  in  the  Straits  of 
Malacca  by  Garcinia  Mangostana,  has  the  reputation  of  being  the  finest  of  all  fruits  ;  it 
resembles  a  middle-sized  Orange,  and  is  filled  with  a  sweet  and  most  delightful  pulp.  It 
is  generally  thought  that  this  tree  will  not  thrive  beyond  the  hot  and  damp  atmosphere 
of  Malacca  :  but  Dr.  Wight  states  that  it  has  been  introduced  into  the  gardens  of  Courtal- 
lum,  where  it  had  already  begim  to  bear  in  the  year  1840.  Illust.  1.  115.  Garcinia 
cornea,  Kydiana  and  pedunculata  are  mentioned  as  other  species  whose  fruit  is  brought 
to  table,  but  they  are  represented  to  be  very  inferior  ;  that  of  G.  pedunculata  is  said  to 
be  the  nearest  approach  to  the  Mangosteen. 

GENERA. 
I.  -  Clusik^. 

Tovomita,  Aubl. 
Marialva,  Vand. 
Marialvea,  Mart. 
Beauharnoisia,  Ruiz. 

et  Pav. 
Micranthera,  Chois. 
Bertolonia,  Spreng. 
Ochrocarpiis,  Thouars. 

Chrysochlamys,  Pupp. 
VeiticiUaria,  Ruiz  ct  Pav. 

Chloromyron,  Pers. 
Ilavetia,  H.  B.  K. 
Renggeria,  Meisn. 

Schweiggera,  Mart. 
Rengifa,  Fopp. 

Quapoya,  Aitbl. Xanthe,  Schreb. Clusia,  Linn. 
Triplandron,  Benth. 
Arrudea,  St.  Hil. 

II.  MORONOBE^. 
Chrysopia,  Nnronh. Moronobea,  Auhl. 

Symphoniii ,  Linn.  f. Blackstonia,  Scop. 
Aneurisms,  Piesl. 
III.  — Garcinie^. 

Mammea,  Linn. 

Garcinia,  Linn. 
Mangostana,  Rumph. 
Ojcycarpus,  Lour. Brindonia,  Thouars. 

Xanthochymus,  Roxb. 
Stalagmitis,  Mun. 

?  Discostigma,  Hassk. 
Pentadesma,  R.  Br. 
Cambogia,  L. 
Hebradendron,  Grab. 

Gynotroches,  Bl. Platonia,  Mart. 
IV.—  Calophvlle^. 

Mesua,  Linn. 

Rhyma,  Scop. 
Nagassarium,  Rumph. 

Calophyllum,  Linn. Bintttgor,  Rumph. 
Calysaccion,  Wight. 
Kayea,  Wall. 
Apoterium,  Blum, 
?Rheedia,  Linn. 

Van-Rheedia,  Plum. 
?  Stelechospermum  urn. ?Macanea,  Juss. 
Macahanea,  Aubl. 

?Macoubea,  Aubl. 
?Souala,  Blanc. 

Numbers.  Gen.  30.  Sp.  150. 
Ebenacece. 

Position. — Hypericacese. — CLUSiACEyE. — Ternstromiacea3. 

ADDITIONAL  GENERA. 

Cochlanthera,  Clioisy,  near  Clusia. 
Androstylium,  Miquel,  near  Quapoya. 

According  to  Dr.  Hancock,  Hog  gum  is  not  furnished  by  any  plant  of  this  order, 
but  by  Rhus  Metopium.  The  resinous  matter  of  Clusia  flava  and  others  has  been 
described  by  Hamilton  in  the  Pharmaceutical  Journal.  He  says  its  properties  do 
not  appear  to  have  been  made  the  subject  of  investigation.  The  Clusia  flava  is 
known  in  Nevis  by  the  names  of  Fat  Pork,  Monkey-apple,  and  Mountain  or  wild 
Mango  ;  in  Jamaica  by  the  name  of  the  Balsam-tree ;  and  among  the  French  by 
that  of  Figue  Modique.  In  Nevis  and  St.  Kitt's,  two  other  species  inhabit  the 
mountain  woods,  namely,  C.  alba  and  C.  rosea,  both  trees  from  twenty  to  thirty  feet 
in  height,  to  which  the  local  names,  already  noticed,  are  indifferently  applied,  all  of 
which  yield  a  glutinous  sap  whose  properties  appear  to  resemble  those  of  the 
C.  flava,  or  yellow  Balsam-tree.  The  glutinous  sap  of  Clusia  alba  becomes  red  by 
exposure  to  the  air,  and,  like  the  former,  is  employed  by  the  Caiibs  for  covering  the 
bottom  of  their  canoes  in  place  of  pitch. 
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Order  CXLV.    MARCGRAVIACE7E.— Margraviads. 

Marcgraviaceae,  Juss.  Ann.  Mus.  14.  397.  (1809);  DC.  Prod.  1.  565.  (1824)  j  Endl.  Gen.  ccxvii.  ; Mcisn.  Qen.  44. 

Diagnosis. — Guttiferal  Exogens,  with  simple  altemate  leaves  without  stipules,  unsymmctrl- 
cal  flowers^  equilateral  petals^  versatile  anthers,  sessile  stigmas^  and  iwaumerable minute  seeds. 

Trees  or  shrubs,  sometimes  climbing  and  rooting.  Leaves  alternate,  simple,  coria  - 
ceous,  entire,  without  stipules.  Flowers  regular,  in  umbels,  racemes,  or  terminal  spikes, 
usually  furnished  with  bracts 
which  are  sometimes  bag-shaped 
or  hooded.  Sepals  from  2  to  7, 
usually  coriaceous  and  imbri- 

cated. Corolla  hypogynous  ; 
sometimes  mouopetalous,  calyp- 
triform,  entire,  or  torn  at  the 
point  ;  sometimes  consisting  of 
five  imbricated  petals.  Stamens 
usually  indefinite,  inserted  either 
on  the  receptacle  or  on  a  hypo- 

gynous membrane  ;  filaments 
dilated  at  the  base  ;  anthers 
long,  innate,  2-celled,  bursting 
inwards.  Ovary  single,  superior, 
usually  furrowed,  3  or  many- 
celled  ;  style  single ;  stigma  sim- 

ple or  capitate  ;  ovules  nume- 
rous, attached  to  the  projectmg 

lobes  of  a  central  placenta,  as- 
cending, with  the  foramen  down- 
wards. Fruit  supposed  to  be 

usually  succulent  ;  but  also  cap- 
sular, coriaceous,  and  consisting 

of  sevei'al  valves  which  separate 
slightly  ;  dissepiments  proceed- 

ing from  the  middle  of  the 
valves,  but  not  meeting  in  the 
centre,  so  that  the  fruit  becomes 
1 -celled.  Seeds  very  minute  and 
numerous,  nestling  in  pulp,  [ob- 

long, blunt  at  each  end,  straight 
or  incurved,  with  the  outer  skin 
hardish  and  netted,  with  a  late- 

ral hilmn.  Embryo  without  al- 
bumen, incurved,  between  club-shaped  and  cylindrical,  with  very  short  obtuse  cotyle- 

dons, and  a  long  conical  acute  radicle,  which  is  inferior,  contiguous  to  the  hilum,  and 
parallel  with  it. — Endlicher.  ] 

The  true  station  of  this  Order  is  not  clearly  made  out.  It  approaches  Ebonyworts  in 
its  mouopetalous  corolla  cut  round  at  the  base,  in  the  anthers  attached  by  their  base, 
and  the  alternate  leaves  ;  Heathworts  in  the  anthers  and  disk  of  the  genus  Antholoma ; 
Tutsans  and  Guttifers  in  the  hypogynous  stamens,  the  polypetalous  corolla  of  some 
genera,  placentation,  and  numerous  seeds  ;  wherefore  Jussieu  stationed  the  Order  near 
Clusia.  And  this  view  of  the  relationship  of  Margraviads  is  generally  accepted.  Indeed, 
Endlicher  says,  that  the  species  hardly  difier  from  Guttifers  except  in  their  alternate 
leaves  and  versatile  anthers.  But  we  really  know  very  little  about  them.  Some  of  the 
genera  are  remarkable  for  the  singular  condition  of  their  bracts,  which  assume  the 
appearance  of  hoods,  pouches,  or  spui's.  Turpin  has  somewhere  remarked,  that  such 
bracts  ofier  a  clear  explanation  of  the  conversion  of  a  degenerated  leaf  into  an  ovule. 

Fig.  CCLXXXIV.— Ruyschia  amazonica. — Martins. — 1.  a  calyx  and  pistil ;  2.  a  section  of  the  ovary; 
3.  a  seed  ;  4.  tlie  same,  with  a  portion  of  tQe  testa  torn  open  to  show  the  cotyledons.  [N.  U.  Figs.  3  and 
4  are  reversed  in  the-cut.] 
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All  the  species  occur  in  equinoctial  America,  except  the  doubtful  genus  Antholoma, 
which  is  a  native  of  New  Caledonia. 

They  are  handsome  and  curious  plants,  remarkable  for  their  singular  cucuUate  bracts. 
The  stem,  root,  and  leaves  of  Marcgravia  umbellata  are  regarded  in  the  West  Indies  as 
diuretic  and  antisiphylitic. 

GENERA. 
Ruyschia,  Jacq. Sourouhea,  Aubl. 

Surubea,  Mey. 

Loghania,  Scop. 
Norantea,  Aubl. 

Ascium,  Schreb.  I  Marcgravia,  Plum. 
Schwarzia,  Fl.  Flum.     ?  Antholoma,  Labill. 

Numbers.  Gen.  4.    Sp.  26. 

EhcnacecE. 
Position.—  Clusiaceae. — Marcgraviace^. — Hypericaceae  ? 
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Order  CXLVI.    HYPERICACE.E.— Tutsans. 

Hyperica,  Juss.  Gen.  254.  (1789).— Hypericineae,  Chois.  Prodr.  Hyp.  32.  (1821);  DC.  Prodr.  I.  541. (1824) ;  Endl.  Gen.  ccxviii.;  Meisner,  Gen.,  p.  44  ;  Wight  lUustr.  1.  t.  43  ;  Spach.  in  Ann.  Sc.  Nat. 
ser.  2.  V.  157.  349. — Hypericacese,  Ed.  Fr.  Iviii. — Eucryphieae,  Endl.  Ench.p.  528. 

Diagnosis. — Guttiferal  Exogens,with  oblique  glandtolar  petals,  numerous  naked  seeds,  and 
long  distinct  styles. 

Herbaceous,  or  even  occasionally  annual,  plants,  slu'ubs,  or  trees,  having  a  resinous 
juice,  and  often  with  angular  branches.  Leaves  opposite,  entire,  without  stipules,  occa- 

sionally alternate,  sometimes  crenelled,  usually  impressed  with  transparent  dots,  and 
bordered  with  black  glands.  Flowers  in  most  instances  yellow,  sometimes  red  or  white, 
regular,  with  various  forms  of  inflorescence.  Sepals  4  or  5,  free  from  the  ovary,  persis- 

tent, so  arranged  as  to  have  two  exterior  to  the  others,  separate  or  partially  united. 
Petals  of  the  same  number  as  the  sepals,  unequal -sided,  twisted  spirally  in  aestivation, 
bordered  with  black  dots,  sometimes  having  a  fleshy  scale  or  a  hollow  at  their  base. 

Stamens  hypogynous,  almost  always  00,  sometimes  distinct,  occasionally  monadelphous 
but  almost  always  polyadelphous  ;  sometimes  having  fleshy  glands  intervening  between 
the  bundles  of  stamens  ;  filaments  filiform  ;  anthers  2-celled,  opening  length-vvise,  fre- 

quently surmounted  by  a  gland.  Carpels  3  to  5,  partially  united  round  a  placenta, 
which  forms  the  axis,  and  introduces  its  arms  into  their  cavity  ;  styles  as  many  as  the 
carpels,  usually  distinct,  but  occasionally  cohering  at  the  base  ;  stigmas  capitate  or  trun- 

cate, rarely  2-lobed  ;  ovules  00,  (rarely  definite,)  generally  horizontal,  rarely  ascending, 
occasionally  pendulous,  anatropal,  or,  in  some  instances,  amphitropal.  Fruit  sometimes 
1-celled,  but  in  most  instances  either  a  dry  or  fleshy  capsule,  of  many  valves  and  many 
cells  ;  the  edges  of  the  former  being  curved  inwards.  Seeds  minute,  usually  tapering, 
attached  to  a  placenta  in  the  axis,  or  adhering  to  the  inner  edge  of  the  dissepiments  ; 
embryo  straight  or  curved,  with  an  inferior  radicle  and  no  albumen. 

The  unequal-sided  petals,  and  dark  glands  upon  their  edge,  offer  in  most  cases  a  ready 
means  of  recognising  this  Order,  which  moreover  commonly  possesses  polyadelphous 
stamens.  Its  long  styles,  and  distinctly  apocarpous  fruit,  afford  a  further  means  of 
recognition.  Keeping  these  characters  in  view,  no  doubt  can  be  entertained  of  the  two 
genera  Eucryphia  and  Carpodontos,  separated  by  Mr.  Endlicher,  being  genuine  members 
of  the  Order  of  Tutsans  ;  for  the  inequality  of  the  petals  is  distinctly  Adsible  in  the  latter 
genus.    Nor  does  it  appear  desirable  to  separate  from  the  Tutsans  the  curious  genus 

Fig.  CCLXXXV.— Hypericum  floribundum  ;  1.  an  entire  flower  ;  2.  a  bundle  of  stamens  ;  3.  a  pistil 
with  3  carpels  ;  4.  a  seed  laid  horizontally  and  cut  through,  to  show  the  embryo  and  netted  testa  i  5  a piece  of  a  leaf  with  transparent  dots. 
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Parnassia,  whose  fringed  glands  can  scarcely  be  doubted  to  represent  phalanges  of  ste- 
rile stamens,  and  consequently,  indicate  a  tendency  to  the  production  of  an  indefinite 

number  of  polyadelphous  stamens,  which  is  one  of  the  characteristics  of  Tutsans.  If  in- 
deed the  seeds  of  Parnassia  were  really  parietal,  as  they  are  described  to  be,  that  would 

be  a  reason  for  removing  it  to  some  other  place  :  but  its  exalbuminous  seeds  forbid  its 
being  stationed  among  Sundews,  and  it  has  nothing  in  common  with  Saxifrages  except 
its  habit.  I  believe,  however,  that  in  Parnassia,  as  in  Hypericum,  the  placentae  are 
truly  axile  and  projected  mto  the  cavities  of  the  ovary,  which  closes  over  them  and  ad- 

heres to  them  ;  and  it  is  certain  that  the  petals  are  m  some  species  very  unequal-sided, 
while  the  anthers  of  others  are  tipped  by  the  glands  of  Tutsans,  and  the  petals  them- 

selves, if  they  have  not  projecting  glands  possess  immersed  glands,  in  no  inconsiderable 
quantity. 

Tutsans  are  very  generally  spread  over  the  surface  of  the  earth,  inhabiting  mountains 
and  valleys,  marshes  and  dry  plains,  meadows  and  heaths.  The  following  is  the 
distribution  of  the  species,  according  to  Choisy  : — Eui'ope,  1 9  ;  North  America,  4 1  ; 
South  America,  21  ;  West  Indies,  1  ;  Asia,  24  ;  New  Holland,  5  ;  Africa  and  the 
neighbouring  islands,  7  ;  Azores  and  Canaries,  5  ;  common  to  Europe  and  Asia,  4  ; 
common  to  Europe,  Asia,  and  Africa,  1. — Choisy  Prodr.  J  821.  Many  have,  however, to  be  added  for  Asia  and  South  America. 

The  juice  of  many  is  slightly  purgative  and  febrifugal.  In  the  European  species  this 
yellow  juice  is  in  small  proportion  to  the  essential  oil,  and  the  rest  of  the  vegetable 
matter,  and  they  have  been  used  as  tonics  and  astringents  ;  especially  H.  perforatum, 
(acTKupoi/,)  and  Androsaemum  officinale.  Some  of  the  American  species  are  possessed 
of  a  more  copious  yellow  juice,  and  more  energetic  properties  ;  that  obtained  from 
Vismia  guianensis,  a  Mexican  and  Surinam  tree,  is  known  in  commerce  and  called 
American  Gunimi  Gutta.  So  also  the  Vismias  micrantha  and  laccifera  yield  red  sticks 
of  a  drastic  gum-resin  analogous  to  gamboge— Martius.  Hypericum  hircinum  is 
foetid.  A  gargle  for  sore  throats  is  prepared  in  Brazil  from  the  Hypericum  connatum, 
commonly  called  Orelha  de  Gato.  A  decoction  of  the  leaves  of  another  species, 
Hypericum  laxiusculum,  or  Allecrim  brabo,  is  reputed  in  the  same  country  to  be  a 
specific  against  the  bites  of  serpents.  The  United  States  people  prepare  a  stomachic 
tincture  from  Elodea  virginica.  Cratoxylon  Hornschuchia  is  slightly  astringent  and 
diuretic. 

GENERA. 
I.  Hyperice/E.  —  No 
glands  between  the stamens. 

Ascyrum,  Linn. 
Isophyllum,  Spach. 

ITypericum,  Linn. 
Eremosporus ,  Spach. 
Drosanthe,  Spacli. 
Webbia,  Spach. 
Holosepalum,  Spach. 
Milleporum,  Spach. 
Adenosepalum,  Spach. 
Drosocarpium,  Spach. 

Coridium,  Spach. 
Crossophyllum,  Spach. 
Olympia,  Spach. 
Campylopus,  Spach. 
Psorophytum,  Spach. 
Androscemum,  AUion. 
Eremanthe,  Spach. 
Campylosporus,  Spach. 
Norysca,  Spach. 
Roscyna,  Spach. 
Myriandra,  Spach. 
Brathydium,  Spach. 
Brathys,  Mut. 

Receveura,  Fl.  Flum. 
Sarothra,  Linn. 

Eucryphia,  Cav. 
Carpodontos,  Lab. 
II.  Elodea.  —  Glands 

alternating  with  the bundles  of  stamens. 
Parnassia,  L. 
Elodea,  Adans. Martia,  Spreng. 

Triadenia,  Spach. 
Vismia,  Velloz. 

Coapia,  Piso. Psorospermiim,  Spach. 
Haronga,  Thouars. 
Harongana,  Lam. 
Arongana,  Pers. HcEitiocarpus,  Noronh. 

Elisea,  Cambess. 
Cussonia,  Commers. Lanigerostemma,  Chpl. Ancistrolobus,  Spach. 

Tridesmis,  Spach. 
Cratoxylon,  Blum. 
Hornschuchia,  Blum. 

Numbers.  Gen.  13.    Sp.  276. 

SaxifrarjacecB. 
Position. — Clusiacese. — HvPERiCACEiE. — Reaumuriaceoe. 

ADDITIONAL  GENERA. 

Acrosanthus,  Presl.  =  Vismia. 
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Order  CXLVII.  REAUMURIACEiE.— Reaumuriads. 

TJeaumurieae,  Ehrcnberg  in  Ann.  dcs.  Sc.  12.  78.  (1827).— l?eaumuriaceae,  Ed.  pr.  Ixx. ;  Endl.  Gen. ccxx.  ;  Meisner,  p.  129. 

Diagnosis. — Guttiferal  Exoyem,  with  oblique  glanchdar  'petals,  a  few  shaggy  seeds,  and 
long  distinct  styles. 

Small  shrubs  with  fleshy  scale-like  leaves,  which  are  alternate,  have  no  stipules,  and 
are  overspi'ead  by  resinous  sunk  glands. 
Calyx  5-parted,  surrounded  externally 
by  imbricated  bracts.  Petals  5,  hypo- 
gynous,  unequal-sided,  sometimes  having 
a  pair  of  membranous  plates  planted 
upon  their  middle.  Stamens  definite  or 
indefinite,  hypog^\Taous,  monadelphous  or 
polyadelphous,  with  or  without  a  hypo- 
gynous  disk  ;  anthers  ovate,  turned  in- 

wards, and  bursting  longitudinally.  Car- 
pels free,  2-  4-  5,  partially  separate  from 

each  other,  snrrounding  a  central  pla- 
centa which  passes  into  the  base  of  each  ; 

ovules  2  or  4,  ascending,  anatropal  ; 
styles  filiform,  or  subulate.  Fruit  cap- 

sular, with  2  to  5  valves  and  as  many 
cells,  unless  the  number  is  diminished 
by  abortion.  Seeds  shaggy,  definite, 
erect ;  embryo  straight,  surrounded  by 
a  small  quantity  of  mealy  albumen  ; 
radicle  next  the  hilum. 

Ehrenberg  suggested  (Ann.  des  Sc. 
12.  78.)  that  Reaumuriaand  Hololachna 
might  constitute  a  little  group,  to  be 
called  Reaumuriacese.    At  that  time  the  Fig.  CCLXXXVI. 
true  relations  of  plants  were  ill  understood, 
and  if  he  had  referred  the  genera  he  knew  to  Tutsans,  he  would  never  have  had  his 
opinion  called  in  question.  In  fact  there  is  nothing  to  distinguish  these  Orders  except 
that  Reaumuriads  have  shaggy  seeds,  and  appendages  at  the  base  of  the  petals,  which 
appear  to  be  destitute  of  glands.    They  have  no  affinity  with  Ficoids  or  Tamarisks. 

Natives  of  the  coast  of  the  Mediterranean  and  the  salt  plains  in  the  milder  parts  of 
northern  Asia. 

It  seems  that  these  plants  abound  in  saline  matter,  a  circumstance  that  is  doubtless 
owing  to  the  situations  in  which  they  grow.  Reaumui'ia  vermiculata  is  used  at  Alexan- 

dria as  a  cure  for  itch.  Its  bruised  leaves  are  applied  externally,  and  a  decoction  is 
administered  internally. 

GENERA. 
Hololachna,  Ehrenb.  \  Reaumuria,  Hassdq.  \  Eichwaldia,  Ledeh. 

Numbers.  Gen.  3.    Sp.  4. 

Position. — Hypericacese. — Reaumuriace^.  
Fig.  CCLXXXVI. —  Reaumuria  hypericoides.  1.  a  flower  and  its  bracts  ;  2.  the  same  divided  per- 

pendicularly ;  3.  a  petal ;  4.  capsule ;  5.  seed  divided  perpendicularly  and  much  magnified. — Schnitzlein. 
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Alliance  XXXI.    NYMPHALES. — The  Nymph al  Alliance. 

Diagnosis. — Hypogynous  Exogens,  with  dichlamydeous flowers,  axile  or  sutural  placentce, 
00  stamens,  and  an  embryo  on  the  outside  of  a  large  quantity  of  albumen  ;  or,  if 
exalbuminous,  the  seeds  have  a  very  large  plumule. 

The  singular  fact  of  the  embryo  lying  on  the  outside  of  a  large  mass  of  albumen 
would  enable  the  Botanist  to  distinguish  Nymphals  with  certainty  from  all  those  Orders 
with  which  they  are  here  associated,  if  it  were  not  for  the  Waterbeans,  which  appear  to 
have  no  albumen  at  all.  With  them,  however,  it  would  seem  as  if  an  enormous  plmnule 
compensated  for  the  absence  of  this  substance.  The  species  are  among  the  most  highly 
developed  of  any  in  the  vegetable  kingdom,  if  we  only  regard  their  flowers  ;  but  the 
total  absence  of  a  woody  stem  places  them,  on  the  other  hand,  among  less  noble  aUies. 
They  differ  from  the  Ranal  Alliance  principally  in  their  embryo,  and  seem  to  run  close 
upon  the  Crowfoots  themselves,  through  both  the  Waterbeans  and  Watershields.  They 
have  no  obvious  alliance  with  any  part  of  Guttiferals,  except  Guttifers  themselves ;  but 
they  touch  the  Ranal  AlUance  at  every  point. 

The  stamens  are  often  attached  to  the  sides  of  the  ovary,  and  are  even  not  liberated 
in  some  cases  till  the  very  summit  of  it ;  but  this  seems  a  mere  modification  of  the 
hypogynous  structure. 

Natural  Orders  of  Nymphals. 

Carpels  united  into  a  many-celled  fruit,  with  dissepimental  placentce.  148.  Nymph^ace^. 
Carpels  distinct.    Albumen  copious.    Torus  absent  149.  Cabombace^. 
Carpels  distinct.    Albumen  0.    Torus  honey-combed,  very  large.     .  150.  Nelumbiacea;. 

Consult  a  long  memoir  on  the  structure  of  the  axis  of  Nymphseacese,  by  Tr^cul, 
in  Ann.  Sc.  3.  ser.IV.  286. 
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Order  CXLVIII.    NYMPHiEACEiE.— Waterlilies. 

Nymphaeacese,  Salisbury,  Ann.  Bot.  2.  p.  69.  (1805)  ;  DC.  Propr.  Med.  ed.  2,  p.  119.  (1816) ;  Si/st.  2. 
3J).  (1821);  Prodr.  1.  113.  (1824);  Wight's  Illustrations,  p.  24;  Endl.  Gen.  clxxxvii.;  Meisner Gen.  6. 

Diagnosis.  —  Nymphal  Exogens,  with  a  many-celled  fnnt  and  dissepimental  placenta;. 
Herbs,  with  peltate  or  cordate  flesliy  leaves,  arising  from  a  prostrate  trunk,  growing 

in  quiet  waters.  Flowers  largo,  showy,  often  sweet-scented.  Sepals  usually  4,  free, 
rarely  adherent ;  petals  nume- 

rous, imbricated,  often  passing 
gradually  out  of  the  last  into 
stamens ;  the  former  persistent, 
the  latter  deciduous,  and  in- 

serted upon  the  disk,  sometimes 
forming  a  monopetalous  corolla. 
Stamens  numerous,  inserted 
above  the  petals  into  the  disk, 
filaments  petaloid ;  anthers 
adnate,  bursting  inwards  by  a 
double  longitudinal  cleft.  Disk 
large,  fleshy,  surrounding  the 
ovary  more  or  less.  Ovary 
polyspermous,  many  -  celled, 
with  radiating  stigmas,  alter- 

nate with  the  dissepiments  ; 
ovules  numerous,  anatropal, 
attached  to  the  sides  of  the 
dissepiments.  Fruit  many- 
celled,  indehiscent.  Seeds  very 
numerous,  attached  to  spongy 
dissepiments.  Albumen  farin- 

aceous. Embryo  small,  on  the 
outside  of  the  base  of  the  far- 

inaceous albumen,  inclosed  in 
a  fleshy  viteUus ;  cotyledons 
fleshy,  concave;  plumule  ob- 
lique. 

The  opinions  of  Botanists 
are  divided  concerning  the  true 
nature  of  the  structvu'e  of  these 
beautiful  plants,  and  conse- 

quently as  to  their  proper  sta- 
tion in  a  Natm-al  System.  This 

has  been  caused  by  some  pe- 
culiarities in  the  embryo  on  the 

one  hand,  and  by  the  want  ol 
any  resemblance  in  the  inter- 

nal condition  of  the  stem  and  that  of  Exogens.  Richard  supposed  the  vitellus,  or  am- 
niotic sac,  in  which  the  embryo  is  mclosed,  to  be  a  cotyledon,  enveloping  a  two-lobed 

plumule ;  and  hence  the  Order  was  referred  to  Endogens,  or  Monocotyledons,  and 
placed  in  the  vicinity  of  Hydrocharads.  But  it  is  now  well  known  that  Richard's 
cotyledon  is  a  vitellus,  analogous  to  that  of  Peppers,  Gingerworts,  and  others  ;  and 
that  what  Richard  and  his  followers  denominated  plumule,  is  a  2-lobed  embryo,  whence 
the  Order  is  more  generally  placed  in  Exogens,  or  Dicotyledons.  Even  Von  Martins, 
who  once  adhered  to  the  opinion  that  Waterlilies  are  monocotyledonous,  and  nearly 
related  to  Hydrocharads,  (see  Hortus  Regius  Monacensis,  p.  25.)  now  places  the  Order 
near  Crowfoots  (see  Conspectus,  No.  188).  Those  who  are  cm*ious  to  examine  the 
different  opinions  on  this  subject  are  referred  to  De  CandolWs  Memoir,  in  the  first 
volume  of  the  Transactions  of  the  Physical  and  Natural  History  Society  of  Geneva. 

Fig.  CCLXXXVII.— Nymphaja  coerulca.  1.  a] perpendicular  section  of  a  seed  of  N.  alba;  2. 
half  au  embryo,  showing  the  great  plumule  lying  iu  the  cavity  of  one  cotyledon. 
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It  seems,  however,  desirable  to  state,  in  this  place,  what  the  reasons  are  which  have 
led  so  many  modern  Botanists  to  place  the  Order  in  the  class  of  Exogens.  If  the 
rhizome  of  Nymphsea  is  examined  it  will  be  found  to  consist  principally  of  cellular 
tissue,  with  a  very  confused  distribution  of  fibrovaseular  bundles  among  it,  not  at  all 
like  that  of  Exogens,  but  more  resembhng  what  occurs  in  succulent  Endogens.  But, 
according  to  Mirbel's  examination  of  the  anatomy  of  the  roots  of  Nuphar  luteum,  in  the 
Annales  du  Museum,  \o\.  16,  pi.  20,  the  bundles  of  fibres  are  there  placed  in  a  con- 

centric circle,  the  youngest  bemg  outermost.  Secondly,  the  leaves  are  those  of  Dico- 
tyledons, and  so  is  their  convolute  vernation,  which  is  not  known  in  Monocotyledons, 

together  with  their  insertion  and  distinct  articulation  with  the  stem.  Thirdly,  the 
flowers  of  Waterlilies  have  so  great  an  analogy  generally  with  Dicotyledons,  and  par- 

ticularly with  those  of  Magnoliads,  and  tlieir  fruit  with  Poppyworts,  that  it  is  difficult 
to  doubt  their  belonging  to  the  same  group. 

It  is  not  possible  to  refuse  assent  to  the  importance  of  some,  at  least,  of  these  con- 
siderations ;  but  I  do  not  think  that  they  quite  dispose  of  the  question  as  to  where,  in  a 

Natux'al  System,  Nymphoea  and  its  allies  are  to  be  placed.  To  the  foliage  little  value  can 
be  assigned,  for  it  is  sufficiently  hke  that  of  Hydrocharis.  Nor  does  the  structure  of 
the  root  of  Nuphar  prove  the  stem  to  be  an  anomalous  form  of  Exogens  ;  for  the 
circle  of  fibrovaseular  bundles  found  there  is  the  common  character  of  the  roots  of 
Endogens,  as  Schleiden  first  pointed  out,  and  has  no  resemblance  to  that  of  Exogens. 
The  argument  derived  from  internal  structm-e  is  therefore  more  in  favour  of  Water- 
liUes  being  Endogens  than  Exogens.  The  true  gTound  for  considering  them  Exo- 

gens is  certainly  confined  to  the  two-lobed  embryo.  It  seems  to  have  been  forgotten 
that  when  Brown  and  Bronguiart  proved  Richard's  cotyledon  to  be  nothing  more  than 
the  amniotic  sac,  they  did  not  also  prove,  as  a  necessary  consequence,  that  the  so-called 
plumule  of  Richard  was  a  dicotyledonous  embryo-  It  may  be  monocotyledonous, 
notwithstanding  its  vitellus.  Certainly  its  two  lobes  are  very  like  those  of  Exogens  ; 
but  I  find  that  in  Nymphsea  alba  the  lobes  are  not  suddenly  contracted  at  their  base 
like  true  cotyledons,  (nor  are  they  in  Nelumbium,)  and,  moreover,  that  the  plumula  is, 
in  that  plant,  placed  in  an  obhque  direction  with  respect  to  the  lobes  ;  so  that,  in  fact, 
the  embryo  of  Nymphsea  is  much  like  a  modification  of  such  monocotyledonous  embryos 
as  those  of  Aponogeton,  Cymodocea,  and  Posidonia. — See  Ann.  Sc.  n.  s.  xi.  t.  17. 
Indeed,  I  perceive  no  reason  why  it  should  not  be  regarded  as  having  one  split 
cotyledon,  rather  than  two  distinct  ones.  The  principal  mass  of  the  nucleus  in  the 
seeds  of  Orchids  appears  from  the  researches  of  Professor  Link  to  be  an  analogous 
case.  In  these  plants  the  nucleus  is  a  spheroidal  cotyledon,  from  whose  sm-face  the 
radicle  and  plumule  respectively  protrude.  We  have  only  to  imagine  it  elevated  on  each 
side,  and  we  should  have  the  two-lobed  body  of  this  Order.  For  the  present,  however, 
I  am  not  pi'epared  to  disturb  existing  arrangements ;  though  I  much  suspect  that  it 

wiU  be  done  by  some  other  Botanist.  Indeed  M.  Ad.  Brong- 
niart  has  lately  declared  that  the  position  of  Waterlilies 
appears  to  him  very  doubtful. — Enumeration  xxv.  De  Can- 
dolle  assigns  as  a  further  reason  for  considering  Waterlilies 
to  be  Dicotyledons,  that  they  are  lactescent,  a  property  not 
known  m  Monocotyledons.  But  in  this  he  is  mistaken  ;  Lim- 
nocharis,  a  genus  belonging  to  Butomads  is  lactescent. 
Finally,  Mr.  Hassal  appeals  to  the  condition  of  the  pollen  of 
Waterlilies,  which  he  thinks  proves  them  to  be  undoubted 
Monocotyledons.  The  pollen  grain  of  Nymphaea  is  de- 

scribed by  this  observer  as  being  oval,  hispid,  with  a  fur- 
row down  one  side,  and  emitting  a  single  pollen  tube,  which 

marks  he  regards  as  characteristic  of  Endogens. 
The  germination  of  Nymphsea  alba  is  not  exactly  either 

exogenous  or  endogenous.  The  radicle  is  clearly  endorhizal, 
as  in  the  latter;  but  the  cotyledons  lengthen  their  bases  to 
aUow  the  plumule  to  escape,  just  as  in  an  act)rn  ;  and  this  is 
perhaps  one  of  the  strongest  arguments  in  favour  of  the  lobes 
of  the  embryo  being  really  cotyledons. 

Supposing  this  Order  to  be  exogenous  and  dicotyledonous, 
its  immediate  affinity  will  be  with  Poppyworts,  with  some 
genera  of  which  it  agrees  in  the  very  compound  nature  of 
the  fruit,  from  the  apex  of  which  the  sessile  stigmas  radiate, 
in  the  presence  of  narcotic  principles  and  a  milky  secretion, 

Fig.  CCLXXXVll,  bis.  and  in  the  great  breadth  of  the  placentse.  Waterlilies  are 
also  considered  akin  to  Magnoliads,  with  which  they  agree 

Fig.  CCLXXXVll.  fei*.— Germination  of  Nymphsea  alba. 
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in  the  imbricated  nature  of  the  petals,  sepals,  and  stamens  ;  to  Waterbeans  their  resem- 
blance is  evident  ;  with  Crowfoots  they  arc  connected  through  the  tribe  of  Piconies, 

with  which  they  agree  in  the  dilated  state  of  the  disk,  which,  in  Paionia  papaveracea  and 
Moutan,  frequently  rises  as  high  as  the  top  of  the  ovaries,  and  in  the  indefinite  number 
of  their  hypogynous  stamens  ;  but  in  Crowfoots  the  placentte  only  occupy  the  suture 
of  each  of  the  carpels  of  which  the  fruit  is  made  up  ;  so  that  in  Nigella,  in  which  the 
carpels  cohere  in  the  centre,  the  seeds  arc  attached  to  the  axis,  while  in  Waterlilies 
the  i)lacent£e  occupy  the  whole  surface  of  each  side  of  the  individual  carpels,  of  which 
the  iruit  is  composed. 

On  the  other  hand,  if  we  consider  Waterlilies  as  a  part  of  the  Endogenous  class, 
we  shall  be  at  no  loss  to  find  strong  affinities  fur  them  in  that  series  ;  as  for  example 
with  Hydi'ochai'ads,  and  more  particularly  with  the  Alismal  Alliance,  whose  indefinite 
carpels,  habit,  and  peculiar  placentation,  ai"e  very  important  points  of  resemblance. 

Independently  of  the  circumstances  to  which  allusion  has  just  been  made,  this  Order 
is  remarkable  in  some  other  I'cspects.  It  offers  one  of  the  best  examples  which  can  be 
adduced  of  the  gi'adual  passage  of  petals  into  stamens,  and  of  sepals  into  petals  :  if  at- 

tentively examined,  the  transition  will  be  found  so  insensible  that  many  intermediate 
bodies  will  be  seen  to  be  neither  pi'ecisely  petals  nor  stamens,  but  both  in  part.  The 
development  of  the  torus,  which  is  so  remarkable  m  Waterbeans,  is  here  represented 
by  a  similar  enlargement  of  the  disk,  which  in  some,  as  in  Nuphar,  is  merely  a  hypo- 
g}Tious  expansion,  out  of  which  grow  the  stamens  and  petals  ;  ui  others,  as  Nymphtea, 
elevates  itself  as  high  as  the  top  of  the  ovary,  to  the  surface  of  which  it  is  adnate,  and 
as  the  stamens  are  carried  up  along  with  it,  we  have  these  organs  apparently  proceed- 

ing from  the  surface  of  the  ovary  ;  in  the  genus  Barclaya,  the  petals  are  also  carried 
up  with  the  stamens,  on  the  outside  of  which  they  even  cohere  into  a  tube,  so  that  in 
this  genus  we  have  a  singular  instance  of  an  inferior  calyx  and  a  superior  corolla  in  the 
same  plant.  In  Victoria  the  sepals  are  also  adnate  to  this  disk,  and  thus  a  half-adherent 
ovary  is  px'oduced.  In  Nymphsea  alba,  the  seeds  are  inclosed  in  a  true  arillus  ;  but  M. 
Planchon  {Mem.  sur  les  ArilleSy  p.  18)  has  shown  that  no  such  integument  exists  in 
Nuphar  luteum. 

Floating  plants,  inhabiting  the  whole  of  the  northern  hemisphere,  occasionally  met 
with  at  the  southern  point  of  Africa,  but  generally  rare  in  the  southern  hemisphere  ; 
on  the  continent  of  South  America  they  are  represented  by  Victoria. 

This  Order  has  the  reputation  of  being  antiaphrodisiac,  sedative,  and  narcotic — pro- 
perties not  very  clearly  made  out,  but  generally  credited.  Dr.  Wight  has,  however, 

well  observed  that  these  are  quite  imaginary  qualities,  assumed  to  exist  in  consequence 
of  the  habitation  of  WaterUhes  "  in  the  midst  of  cool  and  placid  waters,  combined  with 
the  chaste  whiteness  of  their  flowers."  The  Turks  prepare  a  cooling  drink  from  the 
flowers  of  Nuphar  luteum,  which  they  call  Pufer  ciceghi.  Their  stems  are  certainly  bitter 
and  astringent,  for  which  reason  they  have  been  prescribed  in  dysentery.  They  con- 

tain a  considerable  quantity  of  starch,  and  after  repeated  washings,  are  capable  of  being 
used  for  food  without  danger.  The  seeds  are  eagerly  sought  after  in  times  of  scarcity,  by 
the  wild  people  in  whose  countries  they  grow.  They  taste  like  Poppy-seeds,  and  are 
used  either  boiled  or  raw  like  Millet.  Victoria,  the  most  gigantic  and  beautiful  of  water 
plants,  is  said  to  be  on  that  account  called  Water  Maize  in  South  America.  Euryale 
seeds  are  in  like  manner  a  favourite  food  among  the  Indians  and  Chinese.  The  large 
quantity  of  starch  contained  in  them  accounts  for  this.  The  rhizomes  of  various  species 
of  Nymphsea  are  esteemed  by  the  negroes  of  Senegal,  who  are  said  to  roast  and  eat 
them  like  Potatoes.  In  India  the  farinaceous  seeds  are  eaten  either  in  a  raw  state, 
or  after  having  been  roasted  m  heated  sand.  It  is  said  by  Fee  that  the  rhizomes  of 
Nymphsea  alba  are  better  than  Oak-galls  for  dyeing  gray  ;  they  have  also  been  long 
employed  advantageously  for  tannmg  leather  ;  and  a  tolerable  sort  of  beer  has  been 
prepared  from  them.    The  leaves  of  Nuphar  luteum  are  reported  to  be  styptic. — Endl. 

GENERA. 
Tribe  1.  Euryalidae. — |    Tribe  2.  Nupharidse. — Tube  o/the  calyx  adherent  \Calyx  and   petals  both 

to  the  disk.    Fetals  dis-\distinct. tinct. 
Euryale,  Salisb. 
Anmslea,  Andr. 

Victoria,  Lindl. 

Nymphsea,  Neck. Castalia,  Salisb. 
Leuconymphaa ,  Boerii , 
Cyanea,  DC. 

Lotos,  DC. 
Castalia,  DC. 

Nuphar,  Smith. 
Nymphosanthus,  Rich. Nenuphar,  Hayn. 

Tribe  3.  Barclayidse.— 
Calyx  free.  Corolla  ad- hering to  the  disk,  mono- 
petalous. Barclaya,  Wall. 

Numbers.  Gen.  5.  Sp.  50. 
Papaveracea. 

Position. —  Cabombaccsc. — Nvmph^ace^. — Nclumbiaeesc. AUsmales. 
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Order  CXLIX.    CABOMBACEiE.— Watershields. 

Cabombaceae,  Torrcy  and  Gray,  1.  54.  (1838).  —  Cabombese,  Rich.  Anal.  Fr.  (1808)  ;  Endl.  Gen. 
clxxxvi  — Podophjllaceae,  §  Hydropeltideae,  DC.  Syst.  2.  36.  (1821) ;  Prodr.  1.  112.  ,1824)  — Hydro- 
peltideae,  Schleid.  in  Wiegm.  Arch.  5.  230. 

Diagnosis. — Nymphal  Exogemf  with  distinct  carpels,  abundant  albumen,  and  no  visible torus. 

Aquatic  plants,  with  floating  peltate  leaves.  Flowers  axillary,  solitary,  yellow,  or 
purple.  Sepals  3  or  4,  coloured  inside.  Petals  3  or  4, 
alternate  with  the  sepals.  Stamens  definite  or  indefinite, 
hypogynous,  arising  from  an  obscure  torus  ;  anthers 
linear,  turned  inwards,  continuous  with  the  filament.  Car- 

pels 2  or  more,  terminated  by  a  short  style.  Ovules 
orthotropal,  pendulous.  Fruit  indehiscent,  tipped  by  the 
hardened  style.  Seeds  definite,  pendulous  ;  embryo 
minute,  two-lobed,  inclosed  in  the  fleshy  sac  of  the  amnios, 
at  the  apex  of  the  nucleus,  and  external  to  an  abundant 
fleshy  albumen. 

There  can  be  no  doubt  about  the  near  relationship  of 
these  plants  to  Waterlilies,  with  which  they  correspond 
in  having  a  minute  embryo  inclosed  in  a  vitellus,  and  from 
which  they  only  differ  in  having  disunited  carpels,  and  a 
very  small  number  of  sutural  ovules.  From  Waterbeans, 
with  which  they  correspond  in  their  disunited  cai'pels,  they 
are  distinguished  by  their  abundant  albumen,  minute  em- 

bryo, nearly  total  want  of  torus,  and  having  more  seeds 
than  one  in  each  carpel. 

^     v"^*^  r<c  Their  relationship  to  Po- dophyls  is  much  more 
remote,  nor  can  they  be- 

long to  the  same  AlUance, 
although  they  have  been 
combined  with  that  Or- 

der by  De  Candolle. 
Richard,  who  regarded 
Waterlilies  as  Monocoty- 

ledons, referred  these 
plants  also  to  that  great 
class  ;  but  he  misunder- stood the  structure  of 

Fig.  CCLXXXVIII.  their  embryo,  which  has 
been  well  illustrated  by 

Schleiden.  Nuttall  describes  the  young  leaves  and  flowers,  together  with  the  other 
parts  exposed  to  the  air,  to  be  covered  "  with  an  inconspicuous  flocculent  pubescence, 

immersed  in  a  gelatinous  substance."  This  Schleiden  states  to 
be  a  remarkable  state  of  the  epidermis,  which  consists  of  a 
very  thick  layer  of  well-defined  insoluble  gelatine,  in  which 
the  cells  of  the  epidermis  are  introduced.— Wie^rwi.  5.  230. 
The  same  author  says,  that  not  a  trace  of  spiral  vessels  can  be 
found  in  any  of  the  submersed  parts.  I  find  the  stem  to  con- sist of  a  mass  of  small  cellular  tissue  surrounding  15  or  16 
lai-ge  air-tubes,  and  some  smaller  ones,  in  the  centre  of  which 
is  a  pair  of  woody  bundles,  crescent-shaped  in  their  transverse 
section,  with  the  convexity  directed  inwards.  These  bundles 
consist  of  thin-walled  elongated  tissue,  in  the  middle  of  which 
is  a  solitary  tube  of  larger  size,  apparently  also  an  air-tube, for  I  can  find  no  trace  of  spiral  structure  in  it. 

Fig.  CCLXXXIX. 

Fig.  CCLXXXVIII.— Cabombaaquatica.  l.the  pistil  and  calyx  ; 3.  a  section  of  its  seed. — Schleiden. 
Fig.  CCLXXXIX.— Section  of  the  stem  of  Hydropeltis  pui'iniiea, 

2.  sections  of  the  carpels  (TurpinJ: 
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American  watei'-plauts,  fouiul  from  Cayenne  to  New  Jersey,  and  alao  on  the  coast  of 
New  Holland,  beyond  the  tropics,  according  to  Endlicher. 

Ilydropeltis  purpurea  is  said  to  be  nutritious,  but  slightly  astringent.  The  leaves  are 
employed  as  a  remedy  for  phthisis  and  dysentexy. 

GENERA. 
Caboniba,  Aubl. 

Ncctris,  Schreb. 
Ilydropeltis,  Mich. Brasenia,  Pursh. 
Rondachime,  Bosc. 

Numbers.  Gen.  2.    Sp.  3. 

Ranunculacew. 

Position. — Nymphteacea*. — Cabombacf./p. — Nelumbiacese. 
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Nr 

Order  CL.   NELUMBIACE^.— Water  Beans. 

NymphseaceJE,  §  Nelumboneae,  DC.  Syst.  2.  43.  (1821) ;  Prodr.  1. 113.  (1824)—  Nelumbonese,  Martins 
Conspectus,  No.  187.  (1835^;  Endl.  Gen.  clxxxix.— Nelumbiacere,  Ed.  Pr.  Wight  lUustr.  i.  t.  9. 

Diagnosis. — Nymphal  Exogens,  with  distinct  carpels  immersed  in  a  lanje  lioneycomhed 
torus,  and  tvithout  albumen. 

Herbs,  with  peltate,  fleshy,  floating  leaves  arising  from  a  prostrate  trunk,  growing  in 
quiet  waters.  [The  rhizome  growing  at  the  point,  with  bundles  of  vessels  forming  a  net- 

like cylinder,  from  whose  outer  and  inner 
part  bundles  pass  to  the  leaves  and  lateral 
flowers. — linger.']  Sepals  4  or  5.  Petals numerous,  oblong,  in  many  rows,  arising 
from  without  the  base  of  the  torus.  Stamens 
numerous,  arising  from  within  the  petals,  in 
several  rows  ;  filaments  petaloid  ;  anthers 
adnate,  bm'sting  inwards  by  a  double  longi- 

tudinal cleft.  Torus  fleshy,  elevated,  exces- 
sively enlarged,  inclosing  in  hollows  of  its 

substance  the  carpels,  which  are  numerous, 
one-seeded,  with  a  very  short  style  and 
simple  stigma.  Ovule  single,  suspended 
from  the  point  of  a  cord  rising  from  the  base 
of  the  cavity,  anatropal.  Nuts  numerous, 
half  bui'ied  in  the  hollows  of  the  torus,  in 
which  they  are,  finally,  loose.  Seeds  soli- 

tary, rarely  2  ;  albumen  none  ;  embryo 
large,  with  two 
fleshy  cotyledons 
and  a  highly  de- 

veloped plumule, 
inclosed  in  its  pro- 

per membrane. 
This  beautiful 

race  of  water  plants 
offers  one  of  the 
most  striking  ex-  ^^o-  CCXC. 
ceptions  to  the  usual 
importance  of  albumen  as  a  general  mark  of  affinity  ;  for,  although  undoubtedly  a  mem- 

ber of  the  Nymphal  Alhance,  it  has  not  a  trace  of  albumen.  Its  cotyledons,  however,  are 
crammed  with  starch,  and  it  has  a  plumule  so  completely  organised,  that  it  is  ready  to 
perform  all  the  functions  of  growth  the  instant  that  germination  is  excited,  and  thus 
that  necessity  for  a  separate  magazine  of  food,  which  is  so  great  with  the  feeble  Nym- 
phaeaceous  embryo,  does  not  here  exist.  The  nature  of  what  is  here  called  the  proper 
membrane  of  the  plumule  is  not  explained  by  Botanists.  Richard  regarded  it  as  a  cotyle- 

don, the  apparent  cotyledons  being  in  his  view  a  two-lobed  i-adicle.  Ad.  Brongniart 
refers  it  to  the  sac  of  the  aimiios,  which  seems  inadmissible,  De  Candolle  regarded  it  as 
a  stipule  ;  but  it  is  found  in  connection  only  with  the  first  leaf  of  the  plumule,  while,  if 
De  Candolle  is  right,  it  ought  to  be  present  at  the  base  of  the  second  leaf  also.  The 
singular  enlargement  of  the  torus,  which  constitutes  so  striking  a  feature  in  these 
plants,  is  probably  a  less  important  circumstance  than  their  large  exalbuminous embryo. 

Natives  of  stagnant  or  quiet  waters  in  the  temperate  and  tropical  regions  of  the 
northern  hemisphere,  both  in  the  Old  and  the  New  World  ;  most  abundant  hi  the  East 
Indies.  They  were  formerly  common  in  Egypt,  but  are  now  extmct  in  that  country, according  to  Dehle. 

Chiefly  remarkable  for  the  beauty  of  the  flowers.  The  fruit  of  Nelumbium  speciosum 
is  believed  to  have  been  the  Egyptian  Bean  of  Pythagoras,  and  the  flower  that  Mythic 
Lotus,  which  so  often  occurs  on  the  monuments  of  Egypt  and  India.  The  nuts  of  all 
tho  species  are  eatable  and  wholesome.    The  root,  or  more  properly  the  creeping  stem, 

Fig.  CCXC- -Nelumbium  si)eciosum.  1.  a  section  of  its  young  carpel ;  2.  a  section  of  the  same  when ripened  into  a  bean,  and  showing  the  structure  of  the  seed. 
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is  used  as  food  in  China.  Dr.  Roxburgh  relates  that  the  tender  shoots  of  the  roots 
(rootstoek),  between  the  joints,  are  eaten  by  the  natives  of  India,  cither  simply  boiled 
or  in  their  curries.  The  seeds  are  eaten  raw,  roasted,  or  boiled.  Nuttall  states  that 
the  tubers  of  Nelumbiuni  luteum  resemble  those  of  the  Sweet  Potato,  are  as  farinaceous 
and  agreeable  when  boiled,  and  are  used  for  food  by  the  American  Indians.  Endlicher 
says  that  the  milky  viscid  juice  of  the  leaf-stalks  and  flower-stalks  is  employed  as 
a  remedy  against  sickness  and  diarrhoea,  and  that  the  petals,  which  smell  of  Anise 
flowei's,  are  slightly  astringent  and  used  like  Rose  Howers.  Dr.  Wight  informs  us  that 
the  leaf  and  tlower-stalks  abound  in  spii'al  vessels,  which  are  carefully  extracted  in 
India  and  formed  into  those  wicks  "  which  on  great  and  solenm  occasions  are  burnt  in 
the  lamps  of  the  Hindoos  placed  before  the  shrines  of  their  gods."  Similar  wicks  arc 
prepai'ed  from  some  Nymphieas,  but  are  not  considered  so  sacred. 

GENUS. 
Nelumbium,  Juss. 

Nelumbo,  Gaertn. 
Cyamus,  Salisb. 

Numbers.  Gen.  1.    Sp.  3,  at  least. 

Position. — Nymphaeaceae. — Nelumbiace^.— Cabombaeeyu. 
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Alliance  XXXII.    BANALES. — The  Ranal  Alliance. 

Diagnosis. —  Hypogynous  Exogens,  with  monodiclilamydeous  flowers^  sutural  or  axile 
placentas,  00  stamens,  and  a  minute  embryo  inclosed  in  a  large  quantity  of  fleshy  or 
horny  albumen. 

Under  this  name  are  collected  some  of  the  most  common,  and  at  the  same  time  the 
most  highly  developed  species  of  the  Vegetable  Kingdom.  In  general  they  are  charac- 

terised by  the  presence  of  a  distinct  calyx  and  corolla ;  but  it  is  by  no  means  imcommon 
to  find  these  organs  so  blended  together  as  to  be  imdistinguishable,  while  in  other 
instances  the  corolla  is  wholly  wanting,  and  it  even  occurs  occasionally  that  neither 
one  nor  the  other  is  present.  In  appearance  Ranals  are  singularly  different  even  in  the 
same  Order ;  as,  for  example,  in  the  Crowfoots,  under  which  arrange  themselves  the 
common  Crowfoot,  the  Aconite,  Thalictrum,  and  Xanthorrhiza.  But  although  there  is 
so  much  diversity  of  appearance  among  them,  nevertheless  they  certainly  form  a  well 
compacted  group,  no  one  member  of  which  can  be  spared,  as  will  be  seen  by  examining 
the  remarks  made  imder  each  Ox'der.  In  general  they  have  an  indefinite  number  of 
stamens,  but  the  genus  Bocagea  presents  a  very  remarkable  exception  to  that  rule. 
They  pass  into  the  Berberal  Alliance  by  the  Poppyworts,  some  of  which  resemble 
Sarraceniads,  and  others  the  common  forms  of  the  Crowfoot  Order.  A  clear  case  of 
transition  to  the  Erical  Alliance  also  seems  to  be  established  by  the  genus  Saurauja, 
which  to  the  disunited  styles  of  Ranals  and  their  indefinite  stamens,  adds  the  muiute 
indefinite  seeds,  porous  anthers,  and  monopetalous  corolla  of  Heathworts  themselves  ; 
that  genus  may  be  regarded  as  a  Clethra,  with  the  indefinite  stamens  of  Tetracera, 
or  as  a  Tetracera  with  the  monopetalous  corolla,  minute  seeds,  and  porous  anthers  of  a 
Clethra.  To  Umbellifers  in  the  Epigynous  series  they  pass  by  way  of  their  genus  Thalic- 

trum, whose  whole  habit  is  that  of  the  former  Order,  and  whose  fruit  would,  if  it  adhered 
to  the  calyx,  be  nearly  that  of  an  Umbellifer. 

Natural  Orders  of  Ranals. 

Carpels  distinct.  Stipules  large,  convolute.   Corolla  imbricated.  "[^^-^  Magnoliace^ Albumen  homogeneous  j 
Carpels  distinct.  Stipules  0.  Corolla  valvate.  Albumen  ruminate.  152.  Anonace^. 
Carpels  distinct.    Stipules  0.    Corolla  imbricated.    Albumen  \ ^ 

homogeneous.    Seeds  arillate  |  i^illeniace^s. 
Carpels  distinct.    Stipules  0.    Corolla  imbricated.    Albumen  1,^..  -p 

homogeneous.    Seeds  without  an  anl  J  -Kanunculace^. 
Carpels  consolidated.    Calyx  permanent.    (Placentce  axile)  .    .155.  Sarracenniace/E. 
Carpels  consolidated.     Calyx  deciduous.    (Placentce  usually  1  1 1 «  t> 

parietal)  "  |i5b.  ̂ apaverace^. 
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Order  CLI.    MAGNOLIACEvE.— Magnoliads. 
Magnolia;,         Gen.  280.  (1789.)— Magnoliaceae,  DC.  Sy.tf..  1.  439.  (1818);  Prodr  1.  77.  (1824);  Blvme 

Fl.  Jav. ;  Endl.  Gen.  clxxvi.  ;  Meisner  Gen.  p,  3. ;  Wight  Illnslr.  1.  9.—  Wintereae,  R.  Brown  in 
J)c  Cand.  Syst.  1.  548.  (1818  )— IHicieas,  DC.  Prodr.  1.  77.  (1824),  a  section  of  Magnoliaceae. 

Diagnosis. — Ranal  Exogcns,  %vith  distinct  carpels,  (usually)  large  convolute  stipules^  an 
imbricated  corolla,  and  homogeneous  albumen. 

Fine  trees  or  shrubs.    Scales  of  the  leaf-bud  formed  of  stipules  either  placed  face  to 
face  or  rolled  up.    Leaves  alternate,  sometimes  with  pellucid  dots,  coriaceous,  articu- 

lated distinctly  with  the  stem  ;  usually  with  deciduous  stipules  which,  when  young, 
are  rolled  together  like  those  of 
Ficus,  and  mark  the  branches  with     ̂       \^    \  I     I     I      I  \  / ringed  scars  where  they  fall  off. 
Flowers  soHtai-y,  often  strongly 
odoriferous,  usually   ̂ ,   but  in 
Tasmannia  Trochoden- 
dron  has  neither  calyx  nor  corolla. 
Sepals  3-6  (rarely  2-4),  deciduous. 
Petals  3  or  more,  imbricated, 
hypogynous,in  several  rows.  Sta- mens 00,  distinct,  hypogynous ; 
anthers  adnate,  long.  Carpels 
several,  arranged  upon  a  torus 
above  the  stamens,  1 -celled;  ovules 
anatropal,  one  or  more,  ascending 
or  suspended  ;  styles  short,  stig- 

mas simple.   Fruit  either  dry  or 
succulent,  consisting  of  numerous 
carpels,  which  are  either  dehis- cent or  indehiscent,  distinct  or 
partially  connate,  always  nume- 

rous, often  collected  in  a  cone  upon 
a  lengthened  axis,  sometimes  ter- 

minated by  a  membranous  wing.  Seeds 
solitary,  or  several,  attached  to  the  mner 
edge  of  the  carpels,  from  which,  when 
ripe  and  open,  they  often  hang  suspended 
by  a  delicate  umbilical  cord,  often  enve- 

loped in  an  aril.    Embryo  minute,  at  the 
base  of  fleshy  albumen. 

In  this  Order  are  included  some  of  the 
finest  trees  and  shrubs  in  the  world,  strik- 

ingly beautiful  in  their  flowers  and  foliage, 
often  of  very  considerable  size,  and  in  the 
majority  of  cases  emitting  the  most  fra- 

grant odours.  They  are  closely  allied  to 
Dilleniads,  which  have  a  quinary  arrange- 

ment of  the  calyx  and  corolla  and  no  sti- 
pules, and  to  Anonads,  which  also  have  a 

ternary  arrangement  of  the  floral  enve- 
lopes and  a  very  great  similarity  in  general 

structure  ;  but  in  that  Order  the  petals 
have  a  valvate  aestivation,  and  no  stipules 
are  present,  besides  which  the  albumen 
is  ruminated  like  that  of  a  Nutmeg.  In 
Winter's  Barks,  or  Wintereae,  which  do 
not  seem  to  possess  any  solid  distinction 
from  Magnoliads,  the  wood  has  been  ob- 

served to  present  the  singular  circular 
disks  which  are  so  abundant  and  remark-  i  Fig.  CCX  C.  6w. 
able  in  Coniferous  plants.*    The  genus  Tasmannia,  called  in  books  dioecious,  seems 

This  has  been  denied  or  confirmed,  I  hardly  know  which,  by  Goeppert,  who,  in  a  Memoir  on  the 
subject  says  in  one  place  that  the  woody  tubes  of  Drimys  Winteri  are  constructed  "  comme  nous  les 
voyons  chez  les  Araucaria,"  and  in  another  he  calls  this  a  resemblance  "  remarquable  sans  doute,  mais 
qu'on  ne  saurait  confondre  avec  celle  des  Coniferes." — Ann.  Sc.  Nat.  2.  ser.  18.  320. 

Fig.  CCXC.  h!.<t. — Maf?nolia  glauca.    1.  the  pistil ;  2.  a  section  of  the  seed. 
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rather  to  be  polygamous,  and  therefore  has  no  claim  to  be  regarded  as  an  exception  to  the 
hermaphrodite  character  of  this  Order  ;  the  tendency,  however,  in  that  genus  to  unisex- 
uality  corroborates  the  opinion  of  some  Botanists,  that  Magnoliads  approach  certain  dicli- 

nous Orders  included  in  the  Urtical  Alliance,  as  is  indicated  by  their  large  convolute 
stipules,  which  are  very  like  those  of  Figs  and  other  genera  of  Morads.  Tasmannia  is, 
indeed,  quite  an  anomalous  plant.  It  is  so  nearly  related  to  the  aromatic  Winter's  Bark, 
Drimys  Winteri,  from  which  its  unisexual  flowers  and  solitary  carpels  chiefly  distinguish 
it,  that  it  must  follow  the  affinity  of  that  plant.  For  this  reason  it  seems  necessary  to 
associate  it  with  the  Order  of  MagnoUads  rather  than  with  that  of  Kadsurads  or  Anon- 
ads.  The  three  Orders  are  generally  distinguished  by  the  following  characters : — Mag- 

noliads are  bisexual,  have  stipules  of  large  size,  and  their  flowers  have  an  imbricated 
aestivation.  Kadsurads  resemble  them  in  all  things,  except  the  want  of  stipules,  and 
their  flowers  being  absolutely  unisexual.  Anonads  are  bisexual  like  Magnoliads,  but 
they  have  no  stipules,  their  corolla  is  valvate,  and  their  albumen  iniminate.  Moreover 
Magnoliads  are  astringent  sub-aromatic  trees  or  bushes  ;  Anonads  are  similar  in  quality, 
but  they  are  more  aromatic  ;  Kadsurads  are  scrambling  plants  with  no  aroma.  If  we 
regard  the  aromatic  quality  of  Tasmannia,  it  will  belong  to  either  MagnoUads  or  Anon- 

ads ;  but  from  the  former  it  differs  in  the  want  of  stipules,  from  the  latter  in  its  imbri- 
cated corolla,  and  from  both  in  its  unisexual  flowers.  On  the  other  hand  it  has  the 

unisexual  flowers  of  Kadsurads,  but  not  their  habit  nor  their  mucilaginous  qualities.  Its 
unisexual  flowers,  however,  point  strongly  in  the  direction  of  Kadsurads  ;  but  then  it  is 
not  separable  from  Drimys,  which  is  bisexual,  and,  moreover,  its  own  flowers  are  in 
reality  in  many  cases  furnished  with  a  central  carpel.  Tasmannia  must  then  be  regarded 
as  having  a  manifest  tendency  towards  hermaphroditism,  while  no  such  attribute  is 
known  among  Kadsurads.  For  these  reasons  it  will  be  stationed  along  with  Drimys 
among  bisexual  Natural  Orders,  and  then  will  necessarily  fall  into  the  ranks  of  Mag- 

noliads ;  for  its  imbricated  corolla  and  homogeneous  albumen  are  at  variance  with  the 
most  essential  peculiarity  of  Anonads.  It,  however,  like  Drimys  itself,  wants  the  sti- 

pules of  Magnoliads,  in  which  respect  it  is  exceptional  to  the  usual  character  of  that 
Natural  Order,  and  must  be  regarded  as  a  genus  stationed  on  the  frontier  between 
Kadsurads  and  Magnoliads.  The  small  perigynous  Order  of  Calycanths  is  moreover  so 
like  Illicium  in  appearance,  and  there  is  so  much  resemblance  between  them  in  their 
separate  carpels,  that,  although  their  affinity  is  by  no  means  direct,  yet  we  must  suppose 
that  some  cross  relationship  exists  between  them.  According  to  Blume,  the  umbilical 
cord,  which  is  so  remarkably  extensible  in  some  of  these  plants,  is  wholly  composed  of 
a  multitude  of  delicate  spiral  vessels. 

The  focus  of  the  Order  is  undoubtedly  North  America,  where  the  woods,  the  swamps, 
and  the  sides  of  the  hills  abound  with  the  species.  Thence  they  straggle,  on  the  one 
hand,  into  the  West  India  Islands,  and  on  the  other,  into  India,  through  China  and 
Japan.  Brown  remarks  {Congo,  465),  that  no  species  have  been  found  on  the  continent 
of  Africa,  or  any  of  the  adjoining  islands. 

The  general  character  of  the  plants  of  this  Order  is  to  have  a  bitter  tonic  taste,  and 
fragrant  flowers.  The  latter  produce  a  decided  action  upon  the  nerves ;  Magnolia 
tripetala,  according  to  De  CandoUe,  induces  sickness  and  headache ;  and  on  the  authority 
of  Barton,  Magnolia  glauca  is  so  stimulating  as  to  produce  paroxysms  of  fever,  and 
even  an  attack  of  inflammatory  gout.  The  bark  has  been  found  to  be  destitute  of  tan- 

nin and  gallic  acid,  notwithstandmg  its  intense  bitterness.  None  of  the  species  can  be 
said  to  have  eatable  fruits.  Among  the  most  fragrant  are  the  Tsjampac  or  Champaca, 
a  species  of  Michelia  so  called,  which  is  the  delight  of  the  people  of  Hindostan ;  the 
Magnolia  grandiflora,  one  of  the  noblest  of  evergreen  trees ;  Magnolia  pumila,  well  known 
in  green-houses  for  its  brownish-green  flowers ;  while  the  Yulan,  Magnoha  conspicua, 
is  unrivalled  among  northern  trees  for  the  surpassing  brilliancy  of  its  large  and  snow- 
white  flowers  upon  gray  and  naked  branches.  As  tonics  many  have  great  value.  The 
Swamp  Sassafras,  or  Beaver  tree  (Magnolia  glauca),  has  a  bittei*  and  aromatic  bark, 
resembling  and  even  rivalling  in  its  qualities  Cinchona.  It  is  particularly  useful  in 
chronic  rheumatism,  whether  the  bark,  seeds,  or  cones  are  employed.  The  same 
qualities  are  recognised  in  Liriodendron  tulipifera,  the  seeds  of  Magnolia  Yulan,  called 
in  China  Tsin-y,  grandiflora,  and  others.  All  the  parts  of  Michelia  Tsjampaca  appear 
to  be  powerfully  stimulant.  Of  Magnolia  Frazeri  (auriculata,  Bartr.),  and  M.  acumi- 

nata, both  called  Cucumber-trees  in  the  United  States,  the  bitter  and  somewhat  aromatic 
infusion  of  the  green  cones  in  whisky  or  brandy  is  extensively  used  against  inter- 

mittent fevers,  and  also  in  rheumatic  affections.  The  tonic  qualities  of  these  plants  are 
partly  owing  to  their  aromatic  secretions,  which  sometimes  become  very  intense.  The 
Aroraadendron  elegans  of  Java  is  one  of  the  most  remarkable,  and  has  a  great  local 
reputation  as  a  stomachic,  antihysteric,  and  carminative.    Michelia  montana  bark  is 
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compared  for  efficacy  to  Cascarilla,  but  it  is  less  bitter.  Miclielia  gracilis  bark  smells 
strongly  of  Camphor.  The  whole  i)lant  of  lllicium  anisatum,  especially  the  fruit,  has 

a  ])h\'isant  aromatic  flavour  of  Anise,  sweetish  and 
rather  ])ungent.  It  is  reckoned  a  stomachic  and  car- 

minative among  the  Chinese,  and  is  used  as  a  spice  in 
their  cookery.  The  fruit  is  aromatic  and  carminative, 

and  by  distillation  yields  an  oil 
which  has  most  of  the  properties 
of  oil  of  Anise,  for  which  it  is  often 
substituted.  It  is  chiefly  used  in 
the  fabrication  of  liqueurs.  lllicium 
floridaiuun  and  other  species  have 
similar  spicy  qualities.  The  seeds 
of  lllicium  rcligiosum  are  so  fra- 

grant that  the  Chinese  burn  them 
in  their  temples.  Drimys  Winteri 

yields  the  Winter's  Bai'k,  which  is known  for  its  resemblance  to  that  of 
Cinnamon.  A  bark  called  Melambo 
Bark,  possessing  similar  properties, 
is  described  by  Cadet  in  the  Journal 
de  Pharmacie,  1 815,  p.  20  ;  but  it  is 

vei'y  uncertain  whether  it  belongs  to  any  plant  of  this  Order.  The  bark  of  Drimys 
granatensis,  called  Casca  d  'Anta  in  Brazil,  is  much  used  against  colic.  It  is  tonic, 
aromatic,  and  stinnilant,  and  resembles,  in  nearly  all  respects,  the  Drimys  Winteri,  or 
Winter's  Bark.  Similar  in  their  nature  are  Di'imys  axillaris  and  Tasmannia  aromatica, 
one  a  New  Zealand  and  the  other  a  New  Holland  tree,  whose  fruit  is  occasionally 
used  as  pepper  by  the  settlers  in  Tasmannia.  Many  are  valuable  for  their  timber. 
Michelia  Doltsopa  is  one  of  the  finest  trees  in  Nipal,  yielding  an  excellent  fragrant 
wood,  much  used  in  that  country  for  house-building.  —  i)ow,  Prodr.  226.  Magnolia 
excelsa  has  a  valuable  timber  called  Champ,  at  first  greenish,  but  soon  changing  into  a 
pale  yellow ;  the  texture  is  fine.  Manglietia  glauca  has  a  white  solid  wood  which  is 
largely  employed  in  Java,  and  supposed  to  prevent  the  decay  of  corpses  put  into  coffins 
made  of  it.  Another  valuable  timber  of  the  same  country  is  that  of  Aromadendron  elegans. 
Blume  remarks  that  Magnoliads  are  absolutely  known  from  Dilleniads  by  their  bitter 
ai'omatic  properties ;  the  latter  never  being  anything  beyond  styptics. 

Fig.  CCXCI. 

GENERA. 
I,  Mag.volie^.  —  Car- 

pels arranged  in  a  cone. Leaves  not  dotted,  or 
scarcely. 

Talauma,  Juxx. 
Blumia,  Nees. 
Magnolia,  Plnm. Aromadendrum,  Blum. 

Magnolia,  Linn. 
GwiUimia,  Roitl. 

TJriopsis,  Spacli. 
Yulania,  Spach. 
Tulipastrum,  Spach 
Lirianthe,  Spach. 

Manglietia,  Blum. 
Michelia,  Linn. 
Champaca,  Rheed. 
Sampaca,  Rum  ph. 

Liriodendron,  Linn. 
Tulipifcra,  Herra. 

II.  Wintered.—  Carpels 
whorled,  in  a  single 
row.  Leaves  with  pel- lucid dots,  and  often with  no  stipules. 

Tasmannia,  R.  Br. 
Drimys,  Forst. 

Wintera,  Murr. Winterana,  Sol. 

Mapallana,  Commers. Canella,  Domb. 
Boique,  Molin. lllicium,  Linn. 
Skimmi,  Kampf. 
Badiani/cra,  Linn. 
Gymhoslemoyi,  Spach. 

Trochodendron,  Sicb.cfZ. 
Giimnanthm,  Jungh. 

?  Temus,  Molin. 

Numbers.  Gen.  11.    Sp.  65. 

Moracece. 
Position. — Anonacere. — MagnoliacE/E. — Dilleniacece. 

Schizandracece. 
Monimiaceo;? 

Fig.  CCXCI. — 1.  stamens  and  pistil ;  2.  fruit,  of  Aromadendron  elegans. 

ADDITIONAL  GENUS. 

Burgoria,  Zi(cr. 
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Order  CLII.    ANONACE^.— Anonads. 

Anonse,  Jnss.  Gen.  283.  (1789.)— Anouace»,  Rich.  Anal.  Fr.  17,  (1808)  ;  Dxmal.  Monogr.  (1817);  DC. 
Syst.  1.  462.  (1818)  ;  Prodr.  1.  83.  (1824);  Bl.  Fl.  Jav.  ;  Alph.  De  Cand.  in  Mem.  Phys.  Genev. 
(1832)  ;  Wight  Illustr.  1. 17  ;  Endl.  Gen.  clxxiv.  ;  Meisner,  Gen.  p.  4. — Glyptospermae,  Vent.  Tab. 
3.  75.  (1799.) 

DlAGNOSIS.- -Ranal  Bxagens,  with  distinct  carpels,  no  stipules,  a  valvate  corolla,  and ruminate  albumen. 
Trees  or  shrubs.  Leaves  alternate,  simple,  almost  always  entire,  without  stipules. 

Flowers  usually  green  or  brown,  axillary,  solitary,  or  2  or  3  together,  shorter  than  the 

3  1 
Fig.  CCXCII. 

leaves  ;  the  peduncles  of  abortive  flowers  sometimes  indurated,  enlarged,  and  hooked. 
Sepals  3,  persistent,  usually  partially  cohering. 
Petals  6,  hypogynous,  in  two  rows,  coriaceous, 
with  a  valvate  aestivation,  sometimes  united 
into  a  monopetalous  corolla,  very  rarely  absent. 
Stamens  indefinite,  covering  a  large  hypogy- 

nous torus,  packed  closely  together,  very  rarely 
definite ;  filaments  short,  more  or  less  angular ; 
anthers  adnate,  turned  outwards,  with  an  en- 

larged 4-cornered  connective,  which  is  some- 
times nectariferous.  Carpels  usually  numerous, 

closely  packed,  separate  or  cohering,  occa- 
sionally definite  ;  styles  short  ;  stigmas  sim- 

ple ;  ovules  solitary,  or  a  small  number,  erect 
or  ascending,  anatropal.  Fruit  consisting  of 
a  number  of  carpels,  which  are  either  succu- 

lent or  dry,  sessile  or  stalked,  1-  or  many- 
seeded,  distinct  or  concrete  into  a  fleshy  mass. 
Seeds  attached  to  the  suture  in  one  or  two 
rows,  sometimes  furnished  with  an  aril  ;  testa 
brittle  ;  embryo  minute,  in  the  base  of  hard, 
fleshy,  ruminate  albumen. 

Monodora  has  a  solitary  carpel.  In  Anona 
palustris  the  ovaries  are  not  distinct.  The 
stamens  and  carpels  are  definite  in  Bocagea. 

CCXCIII. 

The  flowers  are  pentamerous  in  Hentschelia. 

Fig.  CCXCII. — Anona  furfuracea.  1.  an  expanded  flower ;  2.  a  vertical  section  of  ̂   and  ̂   appa- 
ratus, which  latter  occupies  the  centve ;  3.  a  vertical  section  of  a  carpel  ;  4.  ditto  of  a  ripe  seed,  showing the  ruminated  albumen  and  embryo. 

Fig.  CCXCUI. — Section  of  ripe  fruit  of  Anona  squamosa. — Marlins. 
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The  corolla  of  these  plants  is  so  frequently  monopetalous  that  it  affords  one  of  the 
most  striking  instances  that  can  be  fou)Hl  of  the  worthlcssness  of  the  monopetalous 
structure  as  a  fundamental  mark  of  distinction.  And  none  of  the  affinities  point  in  the 
direction  of  monopeUilous  Orders.  No  doubt  can  be  entertained  of  the  close  resemblance 
of  this  Order  to  Magnoliads,  from  which,  however,  it  diflei's  in  the  want  of  stipules,  in  its 
valvate  corolla,  and  in  the  form  of  the  anthers  :  agreeing  in  the  ternary  division  of  the 
parts  of  fructification,  and  the  indefinite  stamens  and  ovai'ies.  An  affinity  has  been 
pointed  out  with  Menispermads  ;  but  it  appears  to  be  weak»  The  great  feature  of  the 
Order  is  its  ruminated  albumen,  to  which  there  is  no  exception,  and  very  few  parallels. 
The  parietal  insertion  of  ovules,  ascribed  to  the  Order  by  De  Candolle,  is  not  uni- 

versal. The  oviUes  are  erect  in  Anona,  Guattei'ia,  and  Anaxagoi'ea.  A  remarkable 
plant  is  described  by  Brown,  in  the  A])pendix  to  Fimdcrs's  Voyage,  under  the  name  of 
Eupomatia  laurina,  in  which  the  stamens  are  manifestly  perigynous,  and  the  tube  of  the 
calyx  (?)  coherent  with  the  ovaries.  This  plant  affords  one  of  the  most  remarkable  excep- 

tions we  know  of  to  habitual  structure.  It  is  no  doubt  analogous  to  Eschscholtzia  among 
Poppy  worts  and  Rosa  in  Roseworts.  I  have  remarked  in  Anona  laurifolia  that  the  pol- 

len is  ai-ranged  in  two  distuict  I'ows  m  each  cell  of  the  anther,  and  that  when  that  organ 
bursts,  the  grains  of  pollen  fall  out,  coliex-ing  in  a  single  row,  so  as  to  have  the  appear- 

ance of  a  necklace.  Anonads  are  connected  with  Berberids  through  Bocagea.  1  also 
think  there  can  be  no  doubt  of  the  alliance  of  the  Order  to  Nutmegs  ;  as  has  been  indi- 

cated by  Blume  and  fully  admitted  by  Endlicher. 
The  tropics  of  the  Old  and  New  World  are  the  natural  land  of  these  plants  :  thence 

they  spread,  in  a  few  instances,  to  the  northward  and  the  southward.  Some  of  them, 
useful  to  man,  such  as  the  Custard-apple,  the  Cherimoyer,  and  others,  have  been  car- 

ried by  colonists  far  from  their  native  stations. 
Their  general  character  is,  to  have  a  powerful  aromatic  taste  and  smell  in  all  the 

parts.  The  bark  of  Uvaria  tripetaloidea  yields,  being  tapped,  a  viscid  matter,  which 
hardens  in  the  form  of  a  fi'agrant  gum.  The  flowers  of  many  species,  especially 
of  Artabotrys  odoratissiraa  and  Guatteria  vii'gata,  are  exceedingly  sweet.  The  dry 
fruits  of  others  are  very  aromatic  ;  those  of  Xylopia  aromatica  are  the  Piper  sethiopicum 
of  the  shops,  and  are  commonly  used  as  pepper  by  the  African  negroes.  The  leaves  of 
Artabotrys  are  regarded  as  invaluable  in  Java  against  cholera.  The  Polyalthias  of 
Java  are  employed  in  Java  with  advantage  as  aromatics  of  great  energy,  especially 
their  roots.  The  leaves  of  Anona  squamosa  have  a  heavy  disagreeable  odour,  and  the 
seeds  contain  a  highly  acrid  principle  fatal  to  insects,  on  which  account  the  natives  of 
India  use  them  powdered  and  mixed  with  the  flour  of  Gram,  or  Cicer  arietinum,  for 
occasionally  washing  their  hair.  Xylopia  sericea,  a  large  tree  found  in  forests  near 
Rio  Janeiro,  where  it  is  called  Pindaiba,  bears  a  highly  aromatic  fruit,  with  the  flavour 
of  pepper,  for  which  it  may  be  advantageously  substituted.  Its  bark  is  tough,  and 
readily  separated  into  fibres,  from  which  excellent  cordage  is  manufactured.  Blume 
I'emarks  that  the  Javanese  species  I'equire,  because  of  their  powerful  properties, 
to  be  employed  with  caution  ;  for  if  they  are  administered  for  too  great  a  length  of 
time,  or  in  too  large  doses,  they  produce  vertigo,  haemorrhage,  or  even  abortion,  in 
pregnant  women.  The  carpels  are  chewed  after  dinner  in  Java  for  dispelling  flatulence. 
Xylopia  glabra,  we  are  told,  is  called  Bitter-wood  in  the  West  Indies,  because  of  the 
presence  of  well-marked  bitterness  in  every  part.  The  wood,  bark,  and  berries  are 
said  to  taste  like  Orange  seeds.  The  w  ild  pigeons  that  feed  on  the  beri'ies  are  said  to 
acquire  their  flavour,  and  sugar  hogsheads  made  of  the  wood  are  reported  to  render 
their  contents  uneatable,  even  by  cockroaches.  Of  some  species  the  fruit  is  succulent 
and  agreeable,  containing  a  sugary  mucilage,  which  predominates  over  the  slight 
aromatic  flavour  that  it  possesses.  Of  this  kind  ai'e  the  delicious  Custard-apples  of 
the  East  and  West  Indies,  the  Cherimoyer  of  Peru,  and  others.  In  Uvaria  triloba  an 
acid  is  present  of  a  very  active  nature,  according  to  Duhamel  ;  but  this  is  not  certain. 
Its  leaves  are  used  to  bring  languid  abscesses  to  a  head  ;  its  seeds  are  said  to  be  emetic. 
The  Anona  sylvatica,  called  Araticu  do  mato,  in  Bi'azil,  has  a  light  white  wood,  very  fit 
for  the  use  of  turners,  and  for  the  same  purposes  as  the  Lime-tree  of  Europe.  Its  fruit 
is  described  as  good  for  the  dessert.  The  wood  of  the  root  of  A.  palustris  is  employed 
in  Brazil  for  corks.  Martins  has  remarked  that  many  species  of  Xylopia  strike  root 
with  great  facihty,  even  though  the  smallest  pieces  are  committed  to  the  earth.  The 
strong  elastic  wood  called  Lancewood  by  the  coachmakers,  the  Yari  yari  of  Guiana,  is 
stated  by  Schomburgk  to  be  obtained  from  Duguetia  quitarensis.  Martins  found 
the  specific  gi-avity  of  the  wood  of  a  species  of  Guatteria,  called  Pindaiba  preta  to  be 
0-839  after  being  kept  for  20  years  in  a  dry  room.  See  that  author  s  Flora  BrasilienAs 
for  many  interesting  particulars  concerning  the  plants  of  this  Order.  The  Indians  on 
the  Orinoco,  particularly  in  Atures  and  Maypura,  have  an  excellent  febrifuge,  called 
Frutta  de  Burro,  wliich  is  the  fruit  of  Uvaria  febrifuga,  or  Xylopia  grandiflora, 2  H 
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according  to  Martius.  The  Calabash  Nutmeg,  Monodoi'a  Myristica,  is  a  rival  of  the 
true  Nutmeg  for  aromatic  qualities  ;  it  is  not,  however,  quite  certain  that  it  belongs  to 
this  place. GENERA. 

I.  BocAGEM.—Endl. 
Bocagea  ,  St.  Hil. 
Poppowia,  Endl. 
Orophea,  Blum. Miliusia,  Alph.  DC. 
Saccopetalum,  Benn. 
II.  Xylope^.— j^Jid;. 
Polyalthia,  Blum. 

Oxymitra,  Blum. Kentia,  Blum. 
Goniothalamus,  Blum. 

Xylopia,  Linn. Bulliarda,  Neck. 
Xylopicron,  P.  Br. Embira,  Marcgr. 
Pindaiba,  Piso. 
Ibira,  Marcgr. 
Habzelia,  Alph.  DC. 
Waria,  Aubl. Coelocline,  Alph.  DC. 

Patonia,  Wight. 
Uvaria,  Linn. 

Unona,  Linn.  f. 
Krokeria,  Neck. 
Mitrephora,  Blum. 

Asimina,  Adans. 
Orchidocarpum,  L.  C. Rich. 
Porcelia,  Ruiz  et  Pav. Melodorum,  Lour. 
Trigyneia,  Schlecht. Desmos,  Lour. 
Marenteria,  Noronh. 

Hexalobus,  Alph.  DC. 
III.  Anone^. — Endl. 
Anaxagorea,  St.  Hil. 
Artabotrys,  R.  Br. 

Guatteria,  Ruiz  et  Pav. 
Cananga,  Aubl. 
Aberemoa,  Aubl. 

Oxandra,  A.  Rich. 
Duguetia,  St.  Hil. Cardiopetalum,  Schl. 
Anona,  Linn. 
Guanabanus,  Plum. 
i  Atta,  Martius. Rollinia,  St.  Hil. 

Monodora,  Dun. 
Lobocarpus,  Wight  el Aril, 

Numbers.  Gen.  20.  Sp.  300. 

Myriaticacece. 
Position. — Magnoliacese. — Anonace^. — Berberidaceoe. 

Clethrospermum,  Planch  on  =  Uvaria  (Bentham.) 

From  the  observations  of  Mr.  Bentham,  it  appears  .that  tlae  valvate  aestivation  of 
the  petals  is  by  no  means  universal. — Fl.  Nig.  212. 
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Order  CLIII.    DILLENIACE^.— Dilleniads. 

Dilleniacese,  DC.  Syst.  1.  395.  (1818);  Prodr.  1  67;  A.  St.  H.  Fl.  Bras.  1  23  ;  EndL  Gen.  clxxvii. ; 
Mdsn.  Gen.  2  ;  Wight  lUustr.  1.  6. 

Diagnosis. — Ranal  Exogens,  with  distinct  carpels^  no  stipules,  an  imbricated  corolla, 
homogeneous  albumen,  and  arillate  seeds. 

Trees,  shrubs,  or  under-shrubs,  rarely  herbaceous  plants.  Leaves  usually  alternate, 
almost  always  without  stipules,  very  seldom  opposite,  most  commonly  coriaceous,  and 
with  strong  veins  running  straight  from  the  midrib  to  the  margin,  entire  or  toothed,  often 
separating  from  the  base  of  the  petiole,  which  remains  adhering  to  the  stem.  Flowers 
solitary,  in  terminal  racemes,  or  in  panicles,  often 
yellow.  Sepals  5,  persistent,  2  exterior,  3  inte- 

rior. Petals  5,  imbricated,  deciduous,  hypogy- 
nous  in  a  single  row.  Stamens  00,  hypogynous, 
arising  from  a  torus,  either  distinct  or  polyadel- 

phous, and  either  placed  regularly  around  the 
pistil  or  on  one  side  of  it  ;  filaments  dilated  either 
at  the  base  or  apex  ;  anthers  adnate,  2-celled, 
usually  bursting  longitudinally,  always  turned  in- 

wards. Ovaries  definite,  more  or  less  distinct, 
with  a  terminal  style  and  simple  stigma  ;  ovules 
ascending,  anatropal,  solitary,  or  several.  Fruit 
consisting  either  of  ft"om  2  to  5  distinct  carpels, 
or  of  a  similar  number  cohering  together,  (now 
and  then  one  carpel  only  is  present ;)  the  carpels 
either  baccate  or  2-valved,  pointed  by  the  style. 
Seeds  fixed  in  a  double  row  to  the  inner  edge  of 
the  carpels,  either  several  or  only  2,  occasionally 
solitary  by  abortion  ;  surrounded  by  a  pulpy  aril. 
Testa  hard.  Embryo  minute,  lying  in  the  base 
of  sohd  fleshy  albumen . 

These  are  nearly  akin  to  Magnoliads,  from 
which  they  are  distinguished  by  their  want  of 
stipules  and  the  quinary  arrangement  of  the 
parts  of  fructification  ;  also  to  Crowfoots,  from 
which  their  persistent  calyx,  stamens,  and  whole 
habit,  in  general  divide  them.  They  are  univer- 

sally characterised  by  the  presence  of  an  aril 
round  their  seeds.  The  most  genuine  form  of 
the  Order  is  kno^^^l  by  the  veins  of  the  leaves 
running  straight  from  the  midrib  to  the  margin.  Some  of  the  genera  are  remarkable 
for  having  the  stamens  developed  only  half  way  round  the  pistil,  so  that  the  central  part 
of  the  flower  has  a  one-sided  appearance.  In  this  respect  they  tend  towards  Pittospo- 
rads,  where  Cheiranthera  has  also  declinate  stamens.  To  Anonads  they  also  approach 
in  a  variety  of  ways,  especially  in  the  genus  Acrotrema,  whose  albumen  is  irregularly 
indented  upon  the  surface,  as  if  it  were  approaching  to  a  ruminated  state. 

The  genus  Saurauja  is  usually  stationed  among  Theads  (Ternstromiacese),  from 
which  its  minute  embryo,  indefinite  seeds,  and  very  copious  albumen  remove  it.  From 
Dilleniads  it  differs  in  the  want  of  an  aril,  and  in  little  else  that  can  be  regarded  as  essen- 

tial ;  for  its  styles,  which  are  divided  to  the  very  base,  aff"ord  conclusive  evidence  as  to  its having  a  tendency  to  disunite  its  carpels.  If  it  were  not  for  that  circumstance,  and  its 
indefinite  stamens,  it  might  be  placed  among  Heathworts,  of  which  it  has  the  embryo,  the 
minute  indefinite  seeds,  a  tendency  to  form  a  monopetalous  corolla,  and  anthers  opening 
by  pores.  I  can  scarcely  doubt  that  it  forms  a  complete  transition  from  the  Ranal  to 
the  Erical  Alliance. 

The  larger  part  of  this  Order  is  found  in  Australasia,  India,  and  equinoctial  America  ; 
a  comparatively  small  number  is  known  from  equinoctial  Africa. 

The  plants  of  the  Order  are  generally  astringent.  The  Brazilians  make  use  of  a 
decoction  of  Davilla  rugosa  and  Tetracera  Breyniana  and  oblongata,  in  swellings  of  the 

Fig.  CCXCIV. 

Fig.  CCXCIV. — 1.  Flowers  of  Hemistemma  dealbatum  ; 
bi-acteata ;  3.  seed  with  its  aril  of  Pleuraudia  furfuracea ;  4. 
the  embryo — %ftei'  Turpin. 

2  H  2 

2.  pistil  and  stamens  of  Pleurandra. 
longitudinal  section  of  ditto,  showing 
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legs  and  other  parts,  very  common  maladies  in  hot  and  humid  parts  of  South  America. 
Davilla  elliptica  is  also  astringent,  and  furnishes  the  vulnerary  called  Sambaibinha  in 
Brazil.  In  Curatella  Sambaiba  the  same  astringent  principle  recommends  its  decoction 
as  an  excellent  wash  for  wounds  ;  this  plant  is  also  used  by  tanners  in  Brazil.  The 
young  calyxes  of  Dillenia  scabrella  and  speciosa  have  a  pleasantly  acid  taste,  and  are 
used  in  cm-ries  by  the  inhabitants  of  Chittagong  and  Bengal.  Tetracera  Tigarea  (Liane 
rouge)  is  diaphoretic  and  diviretic,  and  has  the  reputation  of  being  an  antisyphilitic.  The 
acid  juice  of  Dillenia  speciosa  fruit  is,  according  to  Rheede,  when  added  to  syrup,  con- 

sidered useful  as  a  cough  mixture.  The  ripe  fruits  are  said  to  be  laxative,  and  even  to 
produce  diarrhoea.  Almost  all  Delimese  have  the  foUage  covered  with  asperities,  which 
are  sometimes  so  hard  that  the  leaves  are  even  used  for  polishing. 

The  Indian  species  are  in  almost  all  cases  plants  of  great  beauty.  Dr.  Wight  speaks 
of  them  as  remarkable,  not  less  for  the  grandeur  of  their  foliage  than  the  magnificence  of 
their  flowers.  He  adds,  that  several  species  of  Dillenia  are  large  trees,  and  afford  hard, 
durable,  valuable  timber. 

GENERA. 
I.  DiLLENEiE.  —  Con- nective of  anthers 

equal,  or  narrow  at  the 
point.  Asiatic  and Australian. 

Capellia,  Blum. Colbertia,  Salisb. 
Reifferscheidia,  Presl. 
Dillenia,  Linn. 

Syalita,  Adans. Actinidia,  Lindl. 
Wormia,  Rottb. 

Citignia,  Commers. 
Lenidia,  Thouars. 

Bchumacheria,  Vahl. 
Pleurodesmia,  Arn. 

Adrastea,  DC. 
Hibbertia,  Andr. 
Burtonia,  Salisb. 
Cistomorpha,  Caley. Saurauja,  W. 
Palava,  R.  &  P. 
Apatelia,  DC. 
Scapha,  Nor. 
Vanalphimia,  Lesch. 
Marumia,  Reinw. 
Reinwardtia,  Nees. 
Blumia,  Spreng. 

Trochostigma,  Sieb. 
Pleurandra,  Labill. 
CandoUea,  Labill. 
Pachynema,  R.  Br. 

Hemistemma,  Commers. 
Aglaja,  Noronh. Acrotrema,  Jack. 

II.  Delime.e.  —  Con- nective of  anthers 
dilated  at  the  point. 
Chiefly  American. 

Curatella,  Linn. 
Pinzona,  Mart,  et  Zucc. 
Doliocarpus,  Roland. 

Calinea,  Aubl. 
Soramia,  Aubl. 
Mappia,  Schreb. Othlis,  Schott. 

Empedoclea,  St.  Hil. Davilla,  Velloz. 
Hieronia,  Flor.  Flum. Delima,  Linn. 

Tetracera,  Linn. 
Tigarea,  Aubl. Rhinium,  Schreb. 
Euryandra,  Forst. 
Assa,  Houtt. Wahlbomia,  Thunb. 
Rohlingia,  Dennst, 

Trachytella,  DC. 
Actcea,  Lour. 
CalUgonum,  Lour. 

?  Recchia,  Mog.  et  Sess. 

Numbers.  Gen.  26.    Sp.  200. 

Fittosporacece. 
PosiTio.N. — Ranunculacese. — DiLLENiACEiE. — Magnoliacete. 

Ericacece. 

Trochostigma  =  Actinidia. 
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Order  CUV.    RANUNCULACEiE.— Crowfoots. 

Ranunculi,  Jicss.  Gen.  (1789).— Ranunculaceao, 7>C.  Si/st.l.  127.  (1818) ;  Prodr.  1.  2  ;  BartUng  Ord.  253. 
Endl  Gen.  clxxviii.  ;  Meisner  Gen.  p.  1  ;  Wipht  Illustr.  1.  p.  1.— Podophyllaceae,  §  Podophyllese. 
DC.  Syst.  2.  32,  (1821)  ;  Prodr.  1.  111.— Podophylleae,  Mart.  Conspect.  No.  171.  (1835). 

Diagnosis. — Ranal  Exogens,  loith  distinct  carpels,  no  separate  stipules,  an  imbricated 
corolla,  homogeneous  albumen,  and  seeds  without  an  aril. 

Herbs,  or  rarely  shrubs.  Leaves  alternate  or  opposite,  generally  much  divided,  with 
the  petiole  dilated  and  forming  a  sheath  half  clasping  the  stem.  Stipule-like  processes 
occasionally  present.  Hairs,  if  any,  simple.  Inflorescence  variable.  Flowers  usually  con- 

spicuous ;  if  apetalous,  then 
with  the  sepals  large  and  gaily 
coloured.  Sepals  3-6,  hypo- 
gynous,  deciduous,  generally 
imbricate  in  aestivation,  oc- 

casionally valvate  or  dupli- 
cate. Petals  3-15,  hypogy- 

nous,  in  one  or  more  rows, 
distinct,  sometimes  deform- 

ed, in  some  cases  missing. 
Stamens  00,  (very  rarely  de- 

finite,) hypogynous  ;  anthers 
adnate.  Carpels  numerous, 
1 -celled  or  united  into  a , 
single  many-celled  pistil  ; 
ovary  one  or  more-seeded, the  ovules  sutural  ;  styles 
simple  ;  ovules  anatropal. 
Fruit  either  consisting  of  dry 
akenia  ;  or  baccate  with  one 
or  more  seeds  ;  gr  follicular 
with  one  or  two  valves. 
Seeds  albuminous  ;  when  so- 

litary, either  erect  or  pendu- 
lous. Embryo  minute.  Al- bumen horny. 

Under  the  name  of  Crow- 
foots is  collected  a  very  con- 

siderable number  of  plants, 
differing  from   each  other 
materially  in  the  nature  of 
their  calyx  and  corolla,  but 
very  similar  otherwise.  Some 
of  them  have  perfectly  dis- 

tinct sepals  and  petals,  in 
others  these  parts  seem  com- 

pletely blended  together,  as  in  Caltha  and 
Anemone  ;  in  others  it  is  manifest  that 
the  former  only  are  present,  as  in  Clema- 

tis.   These  too,  which  have  their  parts 
quite  distinct,  vary  greatly  from  the  real 
Crowfoots  in  their  nature,  the  calyx  or 
corolla  being  extended  into  spurs,  and 
assuming  a  very  irregular  condition  in 

Fig.  CCXCV .  various  ways,  as  in  the  Clematis  and  Lark- 
spurs. It  is,  however,  very  interesting  to  find  the  spurred  irregular-flowered  plants  of 

this  Order  assimilated  \vith  the  regular  spurless  species  by  means  of  Ranunculus  acaulis, 
an  Antarctic  species,  the  petals  of  which  have  a  socket  in  their  middle,  evidently  antici- 

pating the  spurs  of  Aquilegia,  &c. 
The  Order  has  a  strong  affinity  with  some  which  are  widely  apart  from  each 

other.    Its  most  immediate  resemblance  is  with  Dilleniads,  Magnoliads,  and  their 

Fig.  CCXCV". — 1.  Ranunculus  bulbosus  ;  2.  pistil  of  Ranunculus  reptans  ;  3.  a  perpendicular  section  of one  of  its  carpels  ;  4.  a  similar  section  of  its  ripe  achaeniunj 
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allies,  to  which  it  approaches  in  the  position,  number,  and  structure  of  its  parts  of  fruc- 
tification generally,  differing  however  in  abun- 

dance of  particulars  ;  as  from  Dilleniads  in  the 
want  of  an  aril,  a  deciduous  calyx,  and  whole 
habit ;  from  Magnoliads  in  the  want  of  true  sti- 

pules ;  from  Poppies  and  Water-lihes  in  the  dis- 
tinct, not  concrete,  carpels,  watery,  not  milky 

fluids,  and  acrid,  not  narcotic  properties.  To 
Berberids  it  approaches  so  very  closely  that  Podo- 

phyllum is  by  many  authors  placed  in  that  Order  ; 
from  which,  however,  it  differs  essentially  in  its 
stamens  not  bursting  by  recurved  valves  ;  it,  how- 

ever, evidently  forms  a  connecting  link  between 
the  two  Orders.  More  distant  analogy  may  be 
traced  with  Roseworts,  with  which  Crowfoots 
strikingly  agree  in  their  numerous  carpels,  floral 
divisions,  and  indefinite  stamens  ;  but  differ  in 
their  stamens  being  hypogynous  mstead  of  peri- 
gynous,  in  the  presence  of  large  albumen  sur- 

rounding a  minute  embryo,  want  of  true  stipules, 
and  acrid  properties.  With  Umbellifers  they 
accord  in  the  last  particular,  and  also  in  their 
sheathing  leaves,  habit,  and  abundant  albumen, 
with  a  minute  embryo  ;  but  those  plants  differ 
in  their  calyx  being  concrete  with  the  ovary, 
and  in  their  stamens  being  invariably  definite. 

ccxcvi. 

Fig  CCXCVIII. 

Another  analogy  has  been  indicated  by  Botanists 
between  this  Order  and  Water-plantains,  which  agree 
in  their  numerous  carpels,  habit,  and  sometimes  in 
a  ternary  structure  of  their  flowers  ;  but  Water- 
plantains  are  monocotyledonous.  An  instance  is 
described  of  the  polypetalous  regular  corolla  of  Cle- 

matis viticella  being  changed  into  a  monopetalous 
irregular  one,  like  that  of  Labiatae. — Nov.  Act.  Acad. 
N.  C.  14,  p.  642,  t.  37.  The  genus  Pseonia  is  remark- 

able for  producing  in  one  of  its  species,  the  Moutan,  the 
largest  form  of  disk  known  in  the  vegetable  kingdom. 

The  largest  proportion  of  this  Order  is  found  in 
Europe,  which  contains  more  than  l-5th  of  the 
whole  ;  North  America  possesses  about  l-7th,  India 
l-25th.  South  America  1-1 7  th  ;  very  few  are  found 
in  Africa,  except  upon  the  shores  of  the  Mediter- 

ranean :   eighteeen  species  have,  accordmg  to  De 
Fig.  CCXCVI.— A quilegia  vulgaris. 
Fig.  CCXCVIT.— Delphinium  tricorne.  1.  petals  and  stamens  ;  2.  carpels;  3.  a  branch  of  ripe  fruit. 
Fig.  CCXCVIII.— The  ovary  of  Paeonia  Moutan,  surrounded  by  its  broken  disk. 
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CandoUe,  been  discovered  in  New  Holland.  They  characterise  a  cold  damp  climate, 
and  are,  when  met  with  in  the  tropics,  found  inhabiting  the  sides  and  summits  of  moun- 

tains :  in  the  lowlands  of  hot  countries  they  are  almost  unknown. 
Acridity,  causticity,  and  poison,  are  the  gcnei'al  characters  of  this  suspicious  Order, 

which,  however,  contains  species  in  which  those  qualities  are  so  little  developed  as  to  be 
innoxious.  The  caustic  principle  is,  according  to  Krapfcn,  as  cited  by  De  Candollc,  of 
a  very  singular  nature  ;  it  is  so  volatile  that,  in  most  cases,  simple  drying,  infusion  in 
watei*,  or  boiling,  are  sufficient  to  dissipate  it  :  it  is  neither  acid  nor  alkaline  :  it  is  in- 

creased by  acids,  sugar,  honey,  wine,  spirit,  &c.  and  is  only  effectually  destroyed  by 
water  and  vegetable  acids.  The  leaves  of  Knowltonia  vesicatoria  are  used  as  vesicato- 
ries  in  Southern  Africa.  Ranunculus  glacialis  is  a  powerful  sudorific  :  Aconitum  Napel- 
lus  and  Cammarum  are  diuretic.  The  Hepatica,  Acta;a  racemosa,  and  Delphinium 
consolida,  are  regarded  as  simple  astringents.  The  roots  and  leaves  of  several  Helle- 

bores are  drastic  purgatives  ;  of  the  perennial  Adonises,  according  to  Pallas,  emmena- 
gogues  ;  and  of  several  Aconites,  especially  Napollus  and  ferox,  acrid  in  a  high 
degree.  The  black  Hellebore  of  the  ancients  was  H.  officinalis  rather  than  H.  niger, 
(see  Bot.  Jieff.  1842,  34  &  58).  The  root  of  an  Aconite  of  India,  one  of  the  sub- 

stances called  Bikh,  or  Bish,  is  a  most  virulent  poison.  According  to  Hamilton,  the 
Bishma,  or  Bikhma,  is  a  strong  bitter,  very  powerful  in  the  cure  of  fevers  :  the  Bish, 
Bikh,  or  Kodoya  Bikh,  has  a  root  possessing  poisonous  properties  of  the  most  dreadful 
kind,  whether  taken  into  the  stomach,  or  applied  to  wounds  :  the  Nir  Bishi,  or  Nirbikhi, 
has  no  deleterious  properties,  but  is  used  in  medicine.  For  some  important  informa- 

tion on  this  Bikh,  Vish,  Visha,  or  Ativisha,  which  Wallich  considers  his  Aconitum 
ferox,  see  Plant.  As.  Bar.  vol.  i.  p.  33,  tab.  41,  and  especially  Royle's  Illustrations,  40. 
Ranunculus  flammula  and  sceleratus  are  powei^ful  epispastics,  and  are  used  as  such  in 
the  Hebrides,  producing  a  blister  in  about  an  hour  and  a  half.  Their  action,  is,  how- 

ever, too  violent,  and  the  blisters  are  difficult  to  heal,  being  apt  to  pass  into  irritable 
ulcers.  Beggars  use  them  for  the  purpose  of  forming  artificial  ulcers,  and  also  the 
leaves  of  Clematis  erecta  and  flammula.  The  root  of  Ranunculus  Thora  is  reported 
to  be  extremely  acrid  and  poisonous,  its  juice  having  been  formerly  used  by  the 
Swiss  hunters  of  vv^ild  beasts  to  envenom  their  javelins,  whose  wound  by  that  means 
became  speedily  fatal  and  incurable.  The  root  of  Hydrastis  canadensis  has  a  strong 
and  somewhat  narcotic  smell,  and  is  exceedingly  bitter  ;  it  is  used  in  North  America 
as  a  tonic,  under  the  name  of  Yellow-root.  The  root  of  Coptis  trifolia,  or  Gold- 

thread, is  a  pure  and  powerful  bitter,  devoid  of  anything  like  astringency ;  it  is  a 
popular  remedy  in  the  United  States  for  aphthous  affections  of  the  mouth  in  children. 
The  wood  and  bark  of  Xanthorhiza  apiifolia  are  a  very  pure  tonic  bitter.  The  shrub 
contains  both  a  gum  and  resin,  each  of  which  is  intensely  bitter.  The  seeds  of 
Nigella  sativa  were  formerly  employed  instead  of  pepper ;  those  of  Delphinium 
Staphisagria  are  vermifugal,  caustic,  drastic,  and  emetic ;  those  of  Aquilegia  simply 
tonic.  It  is  supposed  that  a  pungent  seed  used  by  the  Affghans  under  the  name  of 
Siah  dana,  for  flavouring  curries,  is  the  Black  Cumin  of  Scripture,  and  a  species  of 
Nigella. — Royle.  Pgeony  seeds  are  emetic  and  cathartic  ;  the  root  has  the  credit  of 
being  antispasmodic.  The  black  berries  of  the  Baneberry,  Actsea  spicata,  are 
poisonous,  the  roots  antispasmodic,  expectorant,  astringent ;  they  are  reported  to 
have  afforded  very  marked  relief  in  cases  of  catarrh.  Similar  qualities  are  assigned 
to  Botrophis  actseoides  (Actsea  racemosa,  L.),  whose  nauseous,  astringent  bitter 
roots  are  regarded,  in  the  United  States,  as  a  remedy  for  the  bite  of  the  rattlesnake. 
Geyer  says  that  the  root  of  a  species  of  Clematis  is  used  by  the  N.  American  Indians 
as  a  stimulant  to  the  horses  which  drop  down  during  their  races.  The  scraped  end 
of  the  root,  held  to  the  nostrils  of  the  fallen  horse,  instantaneously  produces 
trembling  ;  the  animal  springs  up  and  is  led  to  water  to  refresh  its  limbs. — London 
Journ.  Bot.  V.  301.  The  fruit  of  the  May-apple  (Podophyllum  peltatum)  is  acid, 
whence  its  name  of  Wild  Lemon,  and  may  be  eaten ;  but  other  parts  are  cathartic. 
The  leaves  are  poisonous,  and  the  whole  plant  narcotic.  Notwithstanding  their 
reputation,  the  whole  Order,  with  a  few  exceptions,  has  fallen  into  disuse  ;  Helle- 

bore being  almost  the  only  evacuant  retained.  Dr.  Fleming  has  indeed  shown  that 
of  all  the  European  Aconites,  one  only,  A.  Napellus,  is  of  any  value ;  the  remainder, 
including  A.  Cammarum,  being  feeble  and  unimportant  in  their  action. 

GENERA. 

I.  Clemate^.  —  Calyx 
valvate,  orinduplicate. 

Clematis,  Linn. 
Viticella,  Dillen. 
Triquadria,  Lindl. 
Trigula,  Noronh. 

Clematopsis,  Boj. 
Viorna,  Pers. 

Atragene,  DC. 
Naravelia,  DC. 
II.  Anemones. — Calyx 
usually  coloured,  in 

sestivation  imbricated. 
Achenia  one  -  seeded, tailed.  Seed  inverted. 

CjTtorhyncha,  Nutt. Thalictrum,  Tournef. 
Tripterium,  DC. 

PJnjsocarpum,  DC. 
Physocarpidium,  Rchb. 
Syndesmon,  Hofixnans. Anemonanthe,  Spach. 

Anemone,  Hall. 
Pulsatilla,  Tournef. 
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Campanaria,  Endl. 
Preonanlhus,  FJhvh. 
Anemanthus,  Endl. 
Pulsatilloides,  DC. 
Asteranemia,  Reichb. 
Anemonanthca,  DC. 
Oriba,  Adans. 
Anemonospermos,  DC. 
Homalocarpus,  DC. 

Hepatica,  Dill. Knowltonia,  Salisb. 
Anamenia,  Vent. 
9  Thebesia,  Neck, 

llamadr^'as,  Commers. 
Hydrastis,  Linn. Wameria,  Mill. 
Adonis,  Dill. 

Sarpedonia,  Adans. 
Consiligo,  DC. 
AdonanUie,  Spach. 

Callianthemum,  C.A.M. 
Myosurus,  Dill. 
Aphanostemma,  St,  Hil. 
III.  Ranuncule^.  — 
Calyx  in  aestivation, 
imbricated.  Achenia 

without  tails  ;  seed erect. 
Casalea,  St.  Hil. Ranunculus,  L. 
Batrachium,  DC. 

' Ranunculastrum,  DC. 
Krapjia,  DC. 
Cyprianthe,  Spach. 
Thora,  DC. 
Hecatonia,  Lour. 
Philonotis,  Reichenb. 
Echinella,  DC. 

Ceratocephalus,  Munch, 
Ficaria,  Dillen. 
Scotamim,  Adans. 

Oxygraphis,  Bung. 
IV.  Hellebore.1;. — Ca- 

lyx, in  aestivation,  im- bricated. Fruit  many- seeded  follicles. 
Caltha,  Linn. 

Nirbisia,  G.  Don. 
Psychrophila,  DC. 
Populago,  DC. 
Thada,  Spach. 

TroUius,  Linn. 
Geisenia,  Raf. 

Hegemone,  Bunge. 
Eranthis,  Salisb. 

Koellca,  Biria. 
Robertia,  Merat. 
Helleborus,  Monch. 
Helkboroides,  Adans. 

Helleborus,  Adans. 
Helleboraster,  Monch. 

Isopyrum,  Linn. 
Olfa,  Adans. Thalictrella,A.  Rich. 
Leptopprum,Reicheuh. Enemion,  Raf. 

Coptis,  Salisb. Chrysa,  Raf. 
Chrysocoptis,  Nutt. 
Pterophyllum,  Nutt. Garidella,  Tournef. 

Nigella,  Tournef. Erobatos,  DC. 
Aquilegia,  Tournef. 
Delphinium,  Tournef. 

Consolida,  DC. 
Aconitella,  Spach. 
Delphinellum,  DC. 

Phledinium,  Spach. 
Delphinastrmn,  DC. 
Staphisagria,  DC. Aconitum,  Tournef. 
Anthora,  DC. 
Lycoctonum,  DC. Cammarum,  DC. Moutan,  Lindl. 

Pffionia,  L. 

§  Oncepia,  Lindl. V.  AcTJEEJE.  —  Calyx 
coloured,  imbricated. 
Fruit  succulent,  inde- 
hiscent,  one  or  many- 
seeded. 

Trautvetteria,f  wcA.  et  M. 
Actaea,  Linn. 
Christophoriana,1o\irD.. Botrophis,  Raf. 
Macrotys,  Raf. 

Pityrosperma,  Sieb Actinospora,  Turcz. 
Cimicifuga,  Linn. Xanthorrhiza,  Marsh. 
Zanthorhiza,  Herit. 

Podophyllum,  L. 

Numbers.  Gen.  41.    Sp.  1000. 
ADDITIONAL  GENERA. 

Bameoudia,  Gay,  near  Eranthis. 
Psychrophila,  do.  near  Caltha. Babseanthera,  Edgw. 
Glaucidium,  Zmcc.  near  Paeonia Apiaceae, Berheridacece.  ^   ̂   ^  , 

T-,  T-w-n     •  Podostaiirus,  Junqhuns. 
Position.— Papaveracece.—IlANUNCULACEiE.—Dilleniace8e.  Anemonopsis,  z-mc.  near  HeUc Alismacece.  borus. 

Fig.  CCXCVIII.  bis. 
CEi'HALOTE7E,fiJ.  Brotvn ,  Phil.  Mag.  (1832). — Cephalotaceae,  Lindl.  Key,  No.  5.  (1835.1;  Ed.  pr.  No  5). 

A  stemless  herb  with  exstipulate  leaves,  among  which  are  mingled  operculate  pitchers.  Scape  simple, 
bearing  a  compound  terminal  spike.  Flowers  small.  Calyx  coloured,  six-parted,  with  a  valvate 
aestivation.  Corolla  0.  Stamens  12,  those  opposite  the  sepals  shortest,  inserted  into  the  edge  of  a  deep 
glandular  perigynous  disk  :  anthers  with  a  thick  granular  connective.  Carpels  6,  distinct,  one-seeded  ; 
ovule  erect.  Akenia  membranous,  opening  by  the  ventral  suture,  surrounded  by  the  persistent  calyx 
and  stamens.  Seed  solitary  (very  seldom  two)  erect.  Embryo  minute,  in  the  base  of  the  axis  of  a  fleshy 
friable  somewhat  oily  albumen. — The  single  species  on  which  this  imaginary  (3rder  has  been  founded  is 
a  native  of  the  marshes  of  King  George's  Sound  in  New  Holland.  It  is  allied,  according  to  Labillar- diere,  to  Roseworts,  and  ac  ording  to  Jussieu,  to  Houseleeks  ;  according  to  Brown,  the  Order  should  be 
placed  between  Houseleeks  and  Francoads.  Its  very  copious  albumen  and  apocarpous  fruit  seem, 
ho\yever,  to  tix  it  far  from  the  former  of  those  Orders,  and  to  place  it  unquestionably  in  the  Ranal 
Alliance,  from  which  it  forms  a  transition  to  Francoads  in  the  Berberal  Alliance,  and  through  those 
plants  to  Sarraceniads,  in  wliich  the  leaves  are  in  like  manner  transformed  into  pitchers.  The  difficulty 
that  Botanists  have  found  in  deciding  where  to  place  it,  has  .arisen  out  of  the  apparently  perigynous 
station  of  its  stamens,  which  are  represented  as  growing  from  the  outer  edge  of  a  deep  glandular  perigy- 

nous disk.  But  if,  as  seems  probable,  that  disk  is  a  mere  expansion  of  the  footstalk,  analogous  to  what 
occurs  in  Eschscholtzia,  then  all  difficulty  about  the  station  is  removed,  and  the  genus  will  fall  into 
the  ranks  of  the  Crowfoots  ;  a  probability  somewhat  increased  by  its  valvate  aestivation,  which  is  like 
that  of  Clematis.    Genus.    Cephalotus,  R.  Br.    Gen.  1.  Sp.  1. 

Fig.  CCXC  V'^l  II.  Ceratocephalus  orthoceras.  1.  flower  ;  2.  ripe  fruit;  3.  ovaries  ol  Ranunculus Kraptia ;  4.  se',•Lir^u  of  carpel  and  seed  of  the  same. 
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Order  CLV.    SARRACENIACEiE.— Sarraceniads. 
Sarracenieae,  Turpin  in  Diet,  des  Sc.  c.  ic.  (?)  ;  J)e  la  Pylaie.  in  Ann.  Linn.  Par.  (5.  388.  t.  13.  (1827) ; 

Hooker  Fl.  Boreal.  Am.  p.  33.  (1829)  ;  Endl.  Gen.  p.  901 ;  Meisner,  p.  334. 
Diagnosis. — Ranal  Exogem,  with  consolidated  carpels,  a  permanent  calyx,  and  axile 

placenta. 
Herbaceous  perennial  plants,  living  in  bogs.  Roots  fibrous.  Leaves  radical,  with  a 

hollow  urn-shaped  petiole,  at  whose  apex  is  articulated  the  lamina,  which  fits  on  like  a 
lid.  Scapes  each  having  1  or  more  large 
flowers,  of  a  more  or  less  herbaceous  colour, 
or  white.  Calyx  4-  6-leaved,  broken-whorled, 
much  imbricated,  without  a  corolla  ;  or  con- 

sisting of  5  persistent  sepals,  often  having  a 
3-leaved  involucre  on  the  outside,  and  5  hypo- 
gynous,  unguiculate,  concave  petals.  Stamens 
00,  hypogynous  ;  anthers  oblong,  adnate,  2- 
celled,  bursting  internally  and  longitudinally. 
Ovary  free,  3-  5-celled,  with  polyspermous 
placentae  in  the  axis  ;  style  simple,  truncate, 
or  expanded  into  a  large  peltate  plate  with  5 
stigmatic  angles  ;  ovules  anatropal.  Capsule 
with  2-  5  cells.  Seeds  very  numerous,  minute, 
slightly  warted  or  winged,  covering  large 
placentae,  which  project  from  the  axis  into 
the  cavity  of  the  cells  ;  albumen  abundant  ; 
embryo  cylindrical,  lying  near  the  base  of  the 
seed,  with  the  radicle  turned  to  the  hilum. 

The  genus  Sarracenia,  inhabiting  the  bogs 
of  North  America,  bears  the  strange  name  of 
Side-saddle  Flower,  in  allusion  to  the  sin- 

gular tubular  leaves  of  itself  and  its  ally. 
So  long  as  the  former  alone  was  known, 
no  clear  idea  could  be  formed  of  its  affinity, 
and  a  large  peltate  plate  which  terminates 
the  style  and  leaves  a  stigma  beneath  each  of 
its  5  angles,  was  thought  to  be  essential  to  the 
Order  which  it  represents  ;  but  the  discovery 
in  Guiana,  by  Sir  R.  Schomburgk,  of  a  very 
cimous  genus  in  which  the  stigma  is  reduced 
to  a  truncated  point,  shows  that  opinion  to 
be  unfounded.  The  same  fact  also  proves 
that  the  floral  envelopes  are  subject  to  great 
diversity  of  condition,  consisting,  in  Sarra- 

cenia itself,  of  5  sepals  and  5  distinct  petals, 
but  reduced  in  Hehamphora  to  4,  5,  or  perhaps  6,  imbricated  segments,  standing  in  the 
place  of  both  calyx  and  corolla.  This  deviation  from  what  may  be  termed  the  typical 
structure  of  the  Order  is  quite  analogous  to  what  occurs  among  Crowfoots,  where  Ra- 

nunculus may  be  compared  to  Sarracenia  and  Caltha  to  Heliamphora.  This  leads  to  the 
supposition  that  it  is  in  the  neighbourhood  of  the  Ranal  Alliance  that  Sarraceniads  are 
to  be  placed  ;  and  in  fact  Poppyworts,  which  are  Ranals  with  completely  consolidated 
carpels,  must  be  taken  as  the  nearest  connection  of  these  singular  plants. 

The  pitchers  appear  to  be  secreting  organs,  for  they  are  lined  by  hairs  of  a  very  sin- 
gular nature,  as  is  mentioned  in  Mr.  Bentham's  Memoir  on  Heliamphora,  in  Linn.  Trans. 

xviii.  p.  429  ;  but  their  physiological  action  remains  to  be  ascertained. 
The  species  are  confined  to  the  bogs  of  North  America,  with  the  exception  of  Heli- 

amphora nutans,  found  in  Guayana. 
Their  uses  are  unkno^vn. 

GENERA. 
Sarracenia,  L  nn.         j     Coilophyllum,  Moris.  |    Bucanuphyllum,  Pluk.  |  Heliamphora,  Benth. 

(See  Pyrolaceec,  p.  450.)     Lumbers.  Gen.  2.  Sp.  7. DroscracecB. 
Position. — Papaveracese. — Sarraceniace^. — Ranunculaceae. 

Fig.  CCXCIX.— Heliamphora  nutans.  1.  the  stamens  and  pistil ;  2.  the  latter  separate ;  3.  a cross  section  of  the  ovary ;  4.  a  perpendicular  section  of  a  seed. 

Fig.  CCXCIX. 
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Order  CLVI.    PAPAVERACE^.— Poppyworts. 

Papaveraceae,  Juss.  Gen.  236.  (1789)  in  part;  DC.  Syst.  2.  67.  (1818);  Prodr.  1.  117.  (1824);  Bernhardt 
in  Linncea.  8.  401.  (1833)  ;  Endl.  Gen.  clxxx.  ;  Meisner,  p.  7 ;  Wight  Illustr.  1 .  27. 

Diagnosis. — Ranal  Exogens,  with  dimerous  or  trimerous  flowers ,  consolidated 
deciduous  calyx,  and  usually  ̂ parietal  placentcB. 

Herbaceous  plants  or  shrubs,  often  with  a  milky  juice.  Leaves  alternate, 
divided,  without  stipules.  Peduncles  long,  1 -flowered ;  flowers  never  blue, 
(or  3),  deciduous.  Petals  hypogynous,  either 
4  (or  6),  or  some  multiple  of  that  number, 
usually  crumpled  before  expansion,  occa- 

sionally 0.  Stamens  hypogynous,  00  ;  anthers 
2-celled,  innate.  Ovary  1 -celled,  with  pa- 

rietal placentse  ;  which  in  Romneya  adhere 
in  the  axis  ;  style  short,  or  none  ;  ovules  00, 
anatropal.  Fruit  1 -celled,  either  pod-shaped, 
with  parietal  or  sutural  placentae,  or  capsu- 

lar, with  several  placentae.  Seeds  numerous  ; 
albumen  between  fleshy  and  oily;  embryo 
minute,  straight,  at  the  base  of  the  albumen, 
with  plano-convex  cotyledons. The  common  Redweed  of  the  corn  fields 
offers  a  good  representation  of  the  general 
character  of  the  plants  of  this  Order,  whose 
appearance  is  varied  principally  by  the 
flowers  being  white  or  yellow,  and  occa- 

sionally by  their  being  collected  into  dense 
panicles,  when  they  are  greatly  reduced  in 
size,  and  even  in  the  number  of  their  parts, 
Bocconia  having  no  petals.  In  this  state 
they  approach  the  Crowfoots  through  Tha- 
lictrum.  In  general  also  their  carpels  are 
completely  consoUdated,  but  in  the  curious 
genus  Platystemon,  they  are  as  distinct  as  in 
a  Crowfoot,  and  in  fact  that  genus  would  be 
referable  to  Ranunculacese  if  it  were  not  for 
its  2  sepals,  no  such  number  being  known  in 
that  Order. 
The  siUquose-fruited  genera,  such  as 

Glaucium  and  Eschscholtzia,  have  been  sup- 
posed to  indicate  the  near  affinity  of  this 

Order  to  Crucifers  ;  but  the  totally  different 
structure  of  their  seeds  is  such  as  to  neu- 

tralise what  little  affinity  may  be  indicated 
by  the  form  of  the  fruit.  Through  Papaver 
the  Order  approaches  Water  Lilies.  To 
Rock-roses  an  unexpected  relationship  has 
been  established  by  the  discovery  of  Dendro- 
mecon.  The  greatest  affinity  is,  however, 
with  Crowfoots,  from  which  it  is  sometimes 
extremely  difficult  to  know  this  Order,  with- 

out ascertaining  that  the  juice  is  milky  and 
narcotic.  Platystemon  is  the  connecting 
link  between  the  two  Orders.  Bernhardi 
indeed  denies  that  true  Poppyworts  are 
universally  lactescent  plants,  and  he  quotes 
Hunnemannia,  Eschscholtzia,  and  Glaucium, 
as  instances  to  the  contrary  ;  but  m  regjity 

carpels, 

simple  or 

Sepals  2 

Fig.  CCCI. 

.,^^]S-  ̂ CC.  —  Homena  refracta.    1.  its  stamens  and  pistil;   2.  a  cross  section  of  the  ovary  of tschscholtzia  californica ;  3,  4,  seeds  of  Papaver  orientale 
Fig.  CCCI.— Flower  and  fruit  of  Chelidonium  majus. 
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they  are  all  funiished  with  milk,  as  every  gardener  well  knows.  The  anomalies  in  the 
Order  are  of  httle  importance,  with  the  exception  of  Eschscholtzia,  which  has  its  stamens 
arising  from  the  throat  of  a  bell-shaped  excavation  of  the  flower-stalk,  analogous  to 
what  occurs  in  the  Rose,  and  which  gives  the  stamens  the  appearance  of  being  perigynous 
instead  of  hypogynous.  A  comparison  of  the  structure  of  Poppy  worts  and  Cinicifers,  by 
Mirbel,  is  to  be  found  in  the  Ann.  des  Sc.  6.  266.  A  plant  called  Romneya,  found  in 
California  by  Coulter,  offers  a  very  remarkable  structure.  It  approaches  in  many 
respects  very  near  Argemono  ;  but  its  placentae  meet  in  the  axis  and  divide  the  cavity 
of  the  ovary  into  many  distinct  cells,  in  which  respects  it  agi'ees  with  Sarraceniads  ; 
moreover,  the  ovules  are  distributed  over  the  whole  surface  of  the  dissepiments,  a 
character  proper  to  Water-lilies.  Thus  the  genus  Romneya,  whose  seeds  indeed  are 
unknown,  forms  a  link  between  all  the  three  Orders  just  mentioned. 

Europe,  in  all  directions,  is  the  principal  seat  of  Poppies,  almost  two-thirds  of  the 
whole  Order  being  found  in  it.  Two  species  only  are,  according  to  De  Candolle,  pecu- 

liar to  Siberia,  three  to  China  and  Japan,  one  to  the  Cape  of  Good  Hope,  one  to  New 
Holland,  and  six  to  Tropical  America.  Several  are  found  in  North  America,  beyond 
the  tropics ;  and  it  is  probable  that  the  Order  will  yet  receive  many  additions  from  that 
region.  Most  of  them  are  annuals.  The  perennials  are  chiefly  natives  of  mountainous 
tracts.    They  are  unknown  in  a  wild  state  within  the  tropics. 

Every  one  knows  what  narcotic  pi'operties  are  possessed  by  the  Poppy,  and  this  cha- 
racter prevails  generally  in  the  Order.  The  seed  is  universally  oily,  and  generally  in  no 

degree  narcotic.  The  oil  obtained  from  the  seeds  of  Papaver  somniferum  is  found  to 
be  perfectly  wholesome,  and  is,  in  fact,  consumed  on  the  Conthient  in  considerable 
quantity.  It  is  also  employed  extensively  for  adulterating  olive  oil.  Its  use  was  at  one 
time  prohibited  in  France  by  decrees  issued  in  comphance  with  popular  clamour ;  but 
it  is  now  openly  sold,  the  government  and  people  having  both  grown  wiser.  Meconopsis 
napalensis,  a  Nipal  plant,  is  described  as  being  extremely  poisonous,  especially  its  roots. 
The  Sanguinaria  canadensis,  or  Puccoon,  is  emetic  and  purgative  in  large  doses,  and  in 
smaller  quantities  stimulant,  diaphoretic,  and  expectorant.  The  seeds  of  Argemone 
mexicana,  called  Fico  del  inferno  by  the  Spaniards,  are  said  to  be  narcotic,  especially  if 
smoked  with  tobacco,  and  purgative.  They  are  used  in  the  West  Indies  as  a  substitute 
for  ipecacuanha  ;  and  the  juice  is  considered  by  the  native  doctors  of  India  as  a  valuable 
remedy  in  ophthalmia,  dropt  into  the  eye  and  over  the  tarsus ;  also  as  a  good  apphca- 
tion  to  chancres.  It  is  purgative  and  deobstruent.  The  Brazilians  administer  the  juice 
of  this  plant,  their  Cardo  santo,  to  persons  or  animals  bitten  by  serpents,  but,  it  would 
appear,  without  much  success.  The  juice  of  Chelidonium  majus  is  a  violent  acrid  poison. 
It  has  been  regarded  officinally  as  stimulatuig,  aperient,  diuretic,  sudorific,  and  a  power- 

ful deobstruent.  It  is  a  popular  remedy  for  warts,  and  has  been  employed  successfully 
in  opacities  of  the  cornea.  The  narcotic  principle  of  opium  is  an  alkaline  substance, 
called  Morphia.  The  same  drug  contains  a  peculiar  acid,  called  the  Meconic  ;  and  a 
vegetable  alkali,  named  Narcotine,  to  which  the  unpleasant  stimulating  properties  are 
attributed  by  Magendie.  The  native  country  of  the  Opium  Poppy  is  unknown. 
Ancient  Latin  songs  record  its  cultivation  in  the  gardens  of  Tarquinius  superbus. 
Bocconia  frutescens  is  called  in  the  West  Indies  Parrot-weed  or  Tree  Celandine. 
According  to  Hernandez,  who  calls  it  Guauchilli,  it  was  cultivated  by  the  ancient 
monarchs  of  America  in  their  gardens.  The  plant  abounds  in  yellow  acrid  milk, 
like  that  of  Chelidonium  majus,  which  is  detergent,  and  escharotic,  and  occasionally 
employed  in  the  removal  of  films  from  the  eye.  The  root  is  applied  as  a  cataplasm 
to  ulcers  and  other  wounds,  when  their  healing  is  retarded  by  the  growth  of  fungous 
flesh.  By  its  stimulant  qualities,  it  promotes  a  healthy  granulation  of  the  part,  and 
soon  completes  a  cure. — Hamilton,  in  Pharmaceutical  Journal. 

GENERA. 
Bocconia,  Plum. 
Macleaya,  R.  Br. 
Sanguinaria,  Linn. 
Chelidonium,  Tourmf. 
Stylophorum,  iVwit. 
Argemone,  Tournef, 

Eclhrus,  Lour. 

Meconopsis,  Viguier. Cerastites,  Gray. 
Papaver,  Tourmf. 

Calomecon,  Spacli. 
Meconium,  Spach. 
Meconidium,  Spach. 
Meconella,  Spach. 

Rhceudium,  Spach. 
Arpemonidium.  Spach . 

f'losterandra.  Belong. 
Rcemeria,  Medik. 
Glaucium,  Tournef. 
Eschscholtzia,  Cham. 

Chryseis,  Talbot. 

Hunnemannia,  Sweet. 
Dendromecon,  Benlh. 
Platy  stigma,  Be  nth. Meconella,  Nutt. 
Platystemon,  Benth. 
Romneya,  Ilarv. 
Arctomecon,  Ti^rrey. 

Numbers.  Gen.  18.  Sp.  130. 

Nyrrfplimacece. 
Position. — SaiTaceniacese. — Papaverace^. — Ranunculacese. FmnariaccoB. 
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Alliance  XXXIII.   BEBBEBALES.—Trii  Berberal  Alliance. 

Diagnosis. — Hypogynous  Exogens,  with  monodichlamydeous  flowers,  unsymmetrical  in  the 
ovary,  sutural,  parietal,  or  axile  placentce,  definite  st&mens,  and  embryo  inclosed  in  a 
large  quantity  of  fleshy  albumen. 

The  combination  in  the  same  Alliance  of  Epimedium  and  Vines,  or  6f  Fumitories  and 
Berberx'ies,  may  at  first  appear  paradoxical.  But  the  sequence  of  affinities  shows  that 
this  association  is  truly  natural.  The  Berberal  Alliance  is  connected  with  the  Ranal 
by  means  of  Fumeworts,  which  are  so  nearly  related  to  Poppyworts,  that  some 
Botanists  refuse  to  separate  them  as  independent  Orders.  The  affinity  of  Fumitories 
and  Epimedium  with  the  plants  generally  associated  with  Fumeworts  under  the  name 
of  Nandinese  is  obvious  ;  to  the  latter  all  Botanists  ally  the  true  Berberids.  The  pas- 

sage from  Berberids  proper  to  Vines  is  by  no  means  difficult  to  perceive,  and  thence 
Vines  may  be  regarded  as  passing  into  Pittosporads  by  means  of  the  climbing  fleshy- fruited  Billardieras  in  the  latter  Order. 

The  characteristic  marks  of  the  Berberal  Alliance  are  its  unsymmetrical  flowers, 
definite  number  of  stamens,  and  minute  embryo,  lying  inclosed  in  hard  horny  albumen. 
The  only  exception  to  this  distinction  is  found  in  Berberis  itself,  whose  embryo  is 
much  larger  than  in  the  remainder  of  the  Alliance,  but  in  that  genus  the  long  radicle 
and  small  cotyledons  proclaim  its  relationship  to  be  with  the  Orders  characterised  by  the 
large  quantity  of  their  albumen.  From  the  Erical  Alliance  they  differ  in  little  except 
the  number  of  parts  in  the  flower  being  unequal  ;  that  is  to  say,  although  the  stamens, 
corolla,  and  calyx,  may  correspond  in  the  number  of  their  parts,  yet  the  ovary  is  at 
variance  with  them  in  that  respect.  For  this  reason  the  Sundews  are  stationed  here, 
although  their  habit  is  rather  that  of  the  Erical  Alliance,  to  which  they  may  be  regarded 
as  a  transition.  The  parietal  placentae  of  Sundews  are  also  in  conformity  with  that  por- 

tion of  the  Berberals  wliich  constitute  the  Fumeworts. 
The  true  passage  from  Ranals  is  at  once  into  Fumeworts  ;  but  Sundews  being  as  much 

a  modification  of  the  structure  of  Poppyworts  as  Fumeworts  themselves,  the  two  Orders 
stand  on  the  same  level,  and  in  a  Imeal  arrangement  must  necessarily  interfere,  by  the 
one  taking  a  precedence  to  which  it  is  not  entitled. 

Natural  Orders  of  Berberals. 

Flowers  regular  and  symmetrical.   Placentce  parietal.  Stamens']  -^^j  Droseracee alternate  with  the  petals,  or  twice  as  many  J 
Flowers  irregular  and  unsymmetrical.  Placentas  parietal.  Stamens  \  j  ̂  g  Fumariace^e the  petals  J 
Flowers  regular,  symmetrical.  Placentce  sutural.  Stamens  opposite  1  i  f- q  -r^^ .  „ 

the  petals.   Anthers  with  recurved  valves  J 
Flowers  regular,  symmetrical.    Placentce  axile.    Stamerts  oppo-l-^QQ  Vitace^ site  the  petals.    Anthers  opening  longitudinally  J 
Flowers  regular,  symmetrical.  Placentce  axile  and  parietal.  Sta-l 

mens  alternate  vjith  the  petals.  Ovules  ascending  or  horizontal.  >161.  Pittosporace 
Corolla  imbricated  J 

Flowers  regular,  symmetrical.  Placentce  axile.  Stamens  alternate \yq2  Olacace^e with  the  petals.    Ovules  pendulous.    Corolla  valvate 
Flowers  regular,  symmetrical.    Placenta  axile.    Stamens  alter- 1 

nate  with  the  petals  if  equal  to  them  in  number.  Ovules  pendu-  V 163.  Cyrillace.e. 
lous.    Corolla  imbricated  J 
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Order  CLVIL    DROSERACEiE.  Sundews. 

Droseraceac,  DC.  TMorie,  214.  (181y;;  Prodr.  1.  317.  (1824);  Endl.  Gen.  clxxxix.;  Meisr.er,  p.  22. 

Diagnosis. — Berberal  Exogens,  with  rcgvlar  symmetHcal  flowers,  parietal  placentae,  and stamens  alternate  with  the  petals,  or  twice  as  many. 
Delicate  herbaceous  plants,  often  covered  with  glands.  Leaves  alternate,  with  stipu- 

lai-y  fringes  and  a  circinate  vernation.  Peduncles,  when  young,  circinate.  Sepals  5, persistent,  equal,  with  an  imbricated  eestivation.  Petals  5,  hypogynous,  imbricated. Stamens  distinct,  withering, 
either  equal  in  number  to  the 
petals  and  alternate  with 
them,  or  2,  3,  or  4  times  as 
many.  Ovary  single  ;  styles 
3-5,  either  wholly  distinct,  or 
slightly  connected  at  the  base, 
bifid  or  branched.  Ovules 
00,  parietal,  or  attached  to  a 
placenta  at  the  base,  anatro- 
pal .  Capsule  of  3  or  5  valves, 
which  bear  the  placentae 
either  in  the  middle  or  at 
their  base,  and  sometimes 
turn  in  their  edges  so  as  to 
form  almost  perfect  dissepi- ments. Seeds  either  naked 
or  furnished  with  an  aril. 
Embryo  minute,  in  the  base 
of  fleshy  albumen. 

These  plants  are  gene- 
rally supposed  to  be  nearly 

allied  to  Violetworts,  from 
which  their  circinate  ver- 

nation, several  styles,  and  ex- 
stipulate  leaves,  distinguish 
them.  They  are  also  no 
doubt  related  to  Tutsans, 
among  which  Parnassia 
accords  with  Sundews. 
Rock-roses  ( Cistacese)  are 
also  named  as  approaching 
Sundews,  and  so  are  Turner- 
ads,  the  parietal  placentation  of  these  Orders  having 
led  to  the  comparison.  But  if  we  regard  the  minute  em- 

bryo and  copious  albumen  of  Sundews  as  the  first  point 
of  importance  in  their  structure,  then  they  must  be  re- 

moved from  immediate  relation  to  all  the  Orders  already 
mentioned,  and  will  fall  into  either  the  Berberal  or 

Fig.  CCCII.  Erical  Alhance.   They  will  correspond  with  the  former 
in  the  number  of  parts  in  their  ovary  not  agreeuig  with  that  of  the  surrounding  parts,  and 
with  Fumeworts  in  their  parietal  placentation  ;  on  the  other  hand  they  will  claim  affinity 
with  Ericals  in  their  general  appearance.  Aldrovanda,  a  water  plant,  inhabiting  the 
ditches  in  the  South  of  Europe,  is  remarkable  for  its  whorled,  cellular,  shell-like  leaves. 

At  the  Cape  of  Good  Hope,  in  South  America,  North  America,  New  Holland,  China, 
Europe,  Madagascar,  the  East  Indies,  wherever  there  are  marshes  or  morasses,  these 
plants  are  found.    Drosophyllum  lusitanicum  grows  on  the  barren  sands  of  Portugal. 

The  common  Droseras  are  rather  acid,  shghtly  acrid,  and  according  to  some,  poison- 
ous to  cattle.  The  Drosera  communis  of  Brazil  is  said  by  A.  de  St.  HUaire  to  be  poison- 
ous to  sheep.  Drosera  limata  has  viscid  leaves  with  glandular  fringes,  which  close  upon 

Fig.  CCCII.— Dionaea  muscipula.  1.  its  pistil ;  2.  a  sectional  view  of  it  showing  the  placentae  ;  3.  a 
Beed  ;  4.  the  same  without  its  crustaceous  skin,  and  opened  so  as  to  show  the  emhryo. 

Fig.  CCCllI.— Drosera  rotundifoha.  1.  a  flower;  2.  a  perpendicular  section  of  the  ovary,  3.  a 
perpendicular  section  of  a  seed. 

Fig.  CCCIII. 
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flies  and  other  insects  that  happen  to  alight  upon  them.  It  is  probable  it  would  yield  a 
valuable  dye.  It  is  also  believed  that  some  of  the  Swan  River  species  of  Drosera  might 
be  turned  to  account  in  that  way,  for  every  part  of  D.  gigantea  stains  paper  of  a  brilliant 
deep  purple,  and  when  fragments  are  treated  with  ammonia  they  yield  a  clear  yellow. 
The  bulbs  of  D.  erythorhiza  and  stolonifera  have  similar  dyeing  qualities  ;  they  have 
been  stated  by  Dr.  Milhgan  to  be  eatable,  but  that  is  a  mistake,  according  to  Drum- 
mond.  The  irritability  of  the  glandular  hairs  which  clothe  the  leaves  is  one  of  the  pecu- 

liar features  of  the  Order,  and  reaches  its  maximum  in  the  curious  genus  Dionsea, 
whose  leaves,  bordered  by  stiff  teeth,  and  divided  into  two  halves,  are  furnished  on  each 
half  with  3  minute  bristles  arranged  in  a  triangle,  which  bristles  are  extremely  irritable, 
and  when  touched  cause  the  two  sides  of  the  leaf  to  collapse  with  such  considerable  force, 
that  they  cannot  be  separated  again  without  employing  violence  :  they,  however,  spon- 

taneously open  again  in  a  short  time. 
GENERA. 

Drosera,  Linn. Rorella,  Rupp. 
Ros-SoUs,  Tourn. 
Esera,  Neck. 

Aldrovanda,  Monti. 
Byblis,  Salisb. Drosophyllum,  Zinfc. Dionsea,  Ellis. 

Roridula,  Linn. 
Iridion,  Burm. 

Sondera,  Lchm. 

Numbers.  Gen.  7.  Sp.  .90. 

POSITION.- 
Pyrolacece. Fumariacese. — Droserace^.—  Berberidacete. Violacece. 

See  a  memoir  upon  this  Order  by  M.  Planchon  in  the  Ann.  Sc.  Nat.  .3  ser.  IX.  79. 
This  author  reduces  Sondera  to  Drosera. 
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Order  CLVIII.    FUMARIACE^.— Fumeworts. 

Fuinariaceae,  DC.  Syst.  2. 105.  (1821);  Prodr.  1.  125.  (1824)  ;  Endl.  Gen.  p.  858;  Meisner,  p.  8. 

Diagnosis. — Berheral  Exogens,  with  irregular  unsymmctrical  flowers,  paHetal  placenta, 
and  stamens  opposite  the  petals. 

Herbaceous  plants,  with  brittle  stems  and  a  watery  juice.    Leaves  usually  alternate, 
niultifid,  often  with  tendrils.    Flowers  purple,  white,  or  yellow.    Sepals  2,  deciduou,'. 

13  2  5 
Fig.  CCCIV. 

Petals  4,  cruciate,  very  irregular.  Stamens  4,  distinct,  liypogynous,  or  6,  in  2  parcels, 
opposite  the  outer  petals,  very  seldom  all  separate  ;  anthers  membranous,  the  outer  of 
each  parcel  1 -celled,  the  middle  one  2 -celled.  Ovary  free,  1 -celled  ;  ovules  horizontal, 
am^phitropal ;  style  filiform  ;  stigma  with  two  or  more  points.  Fruit  various ;  either  an 
indehiscent  1-  or2-seeded  nut,  or  a  2-valved  or  succulent  indehiscent  polyspermous  pod. 
Seeds  horizontal,  shining,  crested.  Albumen  fleshy.  Embryo  minute,  out  of  the  axis  ; 
in  the  indehiscent  fruit  straight  ;  in  those  which  dehisce  somewhat  curved. 

Any  one  who  compares  Fumaria  with  Epimedium,  or  Aceranthus  with  Hypecoum, 
will  see  their  very  near  resemblance,  and  thus  will  be  led  to  admit,  what  at  first  sight 
seems  inadmissible,  the  affinity  of  Fumeworts  and  Berberids.  De  CandoUe  remarks 
that  "  Fumeworts  are  very  near  Poppies,  on  account  of  their  two-leaved  deciduous 
calyx,  of  the  structure  of  the  fiaiit  of  those  species  in  which  it  splits,  and  of  their  fleshy 
albumen  ;  but  they  diffei',  firstly,  in  their  juice  being  watery,  instead  of  milky;  secondly, 
in  their  petals  being  usually  irregvUar,  and  in  adhering  to  each  other  ;  thirdly,  in  their 

Fig.  CCCIV. — Fumaria  officinalis  I.  a  flower  seen  from  below  ;  2.  the  same  from  the  side;  3.  the 
Vistil,  stamens,  and  a  portion  of  the  bagged  upper  petal ;  4.  a  parcel  of  anthers,  inaccurately  drawn,  for the  two  at  the  tides  should  be  half  anthers  ;  5.  the  fruit. 
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diadelplious  stamens,  which  bear  indifferently  1-  and  2-celled  anthers."  I  am,  however, 
inclined  to  suspect  that  the  floral  envelopes  of  Fumeworts  are  not  rightly  described. 
I  am  by  no  means  sure  that  it  would  not  be  more  consonant  to  analogy  to  consider  the 
parts  of  their  flower  divided  upon  a  binary  plan  ;  thus  understanding  the  outer  series 
of  the  supposed  petals  as  calyx,  and  the  inner  only  as  petals  ;  while  the  parts  now 
called  sepals  are  perhaps  more  analogous  to  bracts  ;  an  idea  which  their  arrangement, 
and  the  constant  tendency  of  the  outer  series  to  become  saccate  at  the  base,  which  is 
not  uncommon  in  the  calyx  of  Crucifers,  but  never  happens,  as  far  as  I  know,  in  their 
petals,  would  seem  to  confirm.  Of  this,  some  further  evidence  may  be  found  in  the 
stamens.  Those  organs  are  combined  m  two  parcels,  one  of  which  is  opposite  each  of 
the  divisions  of  the  outer  series,  and  consists  of  one  perfect  2-celled  anther  in  the  mid- 

dle and  two  lateral  1-celled  ones  :  now,  supposing  the  lateral  1-celled  anthers  of  each 
parcel  to  belong  to  a  common  stamen,  the  filament  of  which  is  split  by  the  separa- 

tion of  the  two  parcels,  we  shall  find  the  number  of  stamens  of  Fumeworts  to  be  4,  one 
of  which  is  before  each  of  the  divisions  of  the  flower  ;  an  arrangement  that  is  precisely 
what  we  should  expect  in  a  normal  flower  consisting  of  2  sepals  and  2  petals,  and  the 
reverse  of  what  ought  to  occur  if  the  divisions  of  the  flower  were  really  all  petals,  as  has 
been  hitherto  believed.  M.  Gay,  however,  objects  to  this  view,  and  considers  the  sta- 

mens of  a  Fumitory  to  be  essentially  of  the  same  natm-e  as  those  of  a  Crucifer,  and 
therefore  truly  6  (Ann.  Sc.  Nat.,  ser.  2.  18.  216.),  an  opinion  in  which  I  am  quite  unable 
to  concur,  for  reasons  that  need  not  be  here  explained.  It  is  sufficient  to  say  that 
Hypecoum  negatives  M.  Gay's  theory. The  economy  of  the  sexual  organs  of  Fumitories  is  remarkable.  The  stamens  are  in 
two  parcels,  the  anthers  of  which  are  a  little  higher  than  the  stigma  ;  the  two-  middle 
ones  of  these  anthers  are  turned  outwards,  and  do  not  appear  to  be  capable  of  communi- 

cating their  pollen  to  the  stigma  ;  the  four  lateral  ones  are  also  naturally  turned  out- 
wards, but  by  a  twist  of  their  filament  their  face  is  presented  to  the  stigma.  They  are 

all  held  firmly  together  by  the  cohesion  of  the  tips  of  the  flower,  which,  never  unclosing, 
offer  no  apparent  means  of  the  pollen  being  disturbed,  so  as  to  be  shed  upon  the  stigma- 
tic  surface.  To  remedy  this  inconvenience,  the  stigma  is  furnished  with  two  blunt  horns, 
one  of  which  is  inserted  between  and  under  the  cells  of  the  anthers  of  each  parcel,  so 
that  without  any  alteration  of  position  on  the  part  of  either  organ,  the  mere  contraction 
of  the  valves  of  the  anthers  is  sufficient  to  shed  the  pollen  upon  that  spot  where  It  is 
required  to  perform  the  office  of  fecundation.  At  first  sight  Fumeworts  are  entirely 
unlike  Poppies,  and  common  observers  would  scarcely  suspect  their  close  relationship. 
But  the  seeds,  and  very  often  the  fruit,  of  these  plants  are  so  much  the  same,  and  the 
genus  Hypecoum  is  so  exactly  intermediate  between  the  two,  that  there  is  not  much  to 
object  to  those  who  look  upon  Fumeworts  as  an  irregular  form  of  Poppy  worts  with 
definite  stamens.  The  latter  circumstance,  by  itself,  perhaps,  would  not  be  very  impor- 

tant, but  taken  with  the  former  it  sanctions  the  propriety  of  regarding  them  as 
independent  Natural  Orders. 

Fumeworts  offer  every  gradation,  from  monospermous  to  polyspermous  fruit,  and 
between  indehiscence,  as  in  Fumaria  itself,  and  dehiscence,  as  in  Corydalis. 

Their  principal  range  is  in  the  temperate  latitudes  of  the  northern  hemisphere,  where 
they  inhabit  thickets  and  waste  places.    Two  are  found  at  the  Cape  of  Good  Hope. 

The  usual  character  of  Fumeworts  is,  to  be  scentless,  a  little  bitter,  in  no  degree 
milky,  and  to  act  as  diaphoretics  and  aperients.  The  tuber  of  Corydalis  tuberosa  has 
been  found  to  contain  a  pecuhar  alkali  called  Corydalin.  C.  bulbosa  has  a  tuber  which 
is  somewhat  aromatic,  extremely  bitter,  slightly  astringent  and  acrid,  and  was  formerly 
used  as  a  substitute  for  Bu-thworts  in  expelling  intestinal  worms,  and  as  an  emmena- 
gogue.  Dicentra  Cucullaria  has  been  employed  in  North  America  in  the  same  way  ; 
and  Corydalis  Capnoides  seems  to  possess  similar  properties. 

GENERA. I.  Hypecoe^. — Stamens distinct. 
Hypecoum,  Tournff. Mncrnosilla,  Forsk. 
Chiazospermum,  Bernh. 
Pteridophyllum,  Sieb. 
II.  FcMARiE^.  —  Sta- 

mens diadelphous. 
Dactylicapnos,  Wall. 

Dicentra,  Borkh. 
Diclytra,  DC. 
Eucapnos,  Bernli. 
CapnorcMs,  Borkh. Cucullaria,  Raf. 
BicucuUatn,  March. Macrocupnos,  Royle. 

Adlumia,  Rv  f. 
Bicuculla,  Borkh. 

Phacocapnos,  Bernh. 
Corydalis,  DC. 
Capnogorium,  Bernh. 
Capnoides,  Boerh. Neckeria,  Scop. 

Borkhausenia,Fl.'Wet. Capnites,  Endl. Bulbocapnos,  Bernh. 

Leonticoides,  DC. 
Discocapnos,6%am.e</S'c/i. Sarcocapnos,  DC. 
Cysticapnos,  Buerh. 

Capnocystis,  Juss. Fumaria,  Tournef. 
Sphcerocapnos,  DC. 

Platycapnos,  DC. 
Aplectrocapnos,  Boissier. 

Numbers.  Gen.  15.  Sp.  110. 

Papaveracece. PosiTio.N. — Droseraceae. — Fumariace^. — Berberidaccrc. 
Brassicacece. 
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Order  CLIX.    BERBERIDACEiE.— Berderids. 
Berberideae,  Vc7it.  Tabl.  3.  83.  (1799)  ;  DC.  Si/st.2.  1.  (1821) ;  Prodr.  1.  105.  (1824) ;  Endl.  Gen. clxxix. Mcisner  Gen.  6. 

Diagnosis. — Berheral  Exogens,  witJi  regular  symmetrical  flowers,  sutural  placenta,  itamcns 
opposite  the  j)etals,  and  recurved  anther-valves. 

Shrubs  or  herbaceous  perennial  plants,  for  the  most  part  liah'less,  but  very  often 
spiny.    Leaves  alternate,  compound,  usually  without  stipules.    Flowers  solitary,  race- 

Fig.  CCCV. 
mose  or  panicled.  Sepals  3-4-6,  deciduous,  in  a  double  row,  surrounded  externally  by  peta- 
loid  scales.  Petals  hypogynous,  either  equal  to  the  sepals  in  number,  and  opposite  to  them, 
or  twice  as  many,  sometimes  with  an  appendage  at  the  base  in  the  inside.  Stamens 
equal  in  number  to  the  petals,  and  opposite  to  them  ;  anthers  with  two  cells,  opening 
with  a  valve  from  the  bottom  to  the  top.  Carpel  solitary,  free,  1 -celled  ;  style  rather 
lateral ;  stigma  orbicular  ;  ovules  anatropal,  attached  to  the  suture,  numerous,  or  in 
pairs,  ascending  or  suspended.  Fruit  berried  or  capsular.  Seeds  crustaceous  or  mem- 

branous ;  albumen  between  fleshy  and  horny ;  embryo  minute,  occasionally  as  long  as 
the  axis  of  the  albumen. 

Fig.  CCC  v.— Berbeiis  vulgaris.  1.  stamen;  2,  perpendicular  section  of  a  pistil  with  one  stamen  and 
one  petal  adhering  ;  3.  cross  section  of  the  fruit ;  4.  5.  perpendicular  section  of  the  seed  of  B.  vulgaris  and 
B.  Aquifolium, 

2i 
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Among  the  couflicting  opinions  of  Botanists  who  have  referred  these  plants  to  many 
different  places,  it  appears  clear  that  they  are  in  fact  allied,  as  Auguste  de  St.  Hilairc 
affirmed,  to  Vines,  with  which  they  so  nearly  agree  in  fructification  that  if  a  Berberry 
had  two  consolidated  carpels  and  anthers  opening  longitudinally  it  would  be  almost  a  Vine. 
While,  however,  the  Berberry  itself  touches  the  Vine,  some  plants  of  its  family  show  a 
very  different  tendency,  and  are  so  organised  as  to  resemble  very  nearly  the  Fumeworts; 
these  are  the  Sub-order  Nandinese,  in  which  Epimedium  has  all  the  habit  and  much  of 
the  structure  of  a  Fumaria.  Some  Botanists  fancy  that  Podophyllum  should  stand  here: 
but  the  main  distinction  between  Berberids  and  Crowfoots  consists  m  the  recurved  anther- 
valves  of  the  former,  and  as  Podophyllum  has  not  such  valves,  it  must  go  to  Crowfoots. 
In  the  singular  structure  of  their  anthers  there  is  a  striking  analogy  with  Laiirels,  Plume 
Nutmegs  (Atherospermacese),  and  Witch  Hazels,  Orders  not  otherwise  akin  to  Berber- 
ids.  Caulophyllum  thalictroides  offers  one  of  the  few  instances  of  seeds  being  absolutely 
naked,  that  is  to  say,  not  covered  by  any  integument  originating  in  the  pericarp.  In 
this  plant  the  ovary  is  ruptured  at  an  early  stage  by  the  expansion  of  the  ovule,  which, 
having  been  impregnated,  continues  to  grow,  and  ultimately  arrives  at  matm*ity, 
although  deprived  of  its  pericarpial  covering.  The  spines  of  the  common  Berberry  are 
a  curious  state  of  leaf,  in  which  the  parenchyma  is  absorbed,  and  the  ribs  are  indurated. 
They,  as  well  as  all  the  simple  leaves  of  the  other  species,  are  articulated  with  the  pe- 

tiole, and  are  therefore  compound  leaves  reduced  to  a  single  leaflet ;  wherefore  the  sup- 
posed genus  Mahonia  does  not  differ  essentially  from  Berberis  in  foliage  any  more  than 

in  fructification.  Berberids  are  related  to  Anonads  through  the  genus  Bocagea  ;  and 
their  ovary  is  described  as  being  sometimes  strikingly  like  that  of  Davilla  in  Dilleniads. 
Some  of  the  pinnated  species  of  Berberis  have  stipules. 

Natives  of  mountainous  places  in  the  temperate  parts  of  the  northern  hemisphere, 
and  of  South  America  as  far  as  the  Sti-aits  of  Magellan  ;  none  in  Africa,  Australasia, 
or  the  South  Sea  Islands.    They  are  very  common  in  the  northern  provinces  of  India. 

The  berries  of  Berberis  vulgaris  and  other  species  are  acid  and  astringent,  and  form 
with  sugar  an  agreeable  refi-eshing  preserve.  Their  acid  is  the  oxahc  (malic,  Royle.) 
The  stem  and  bark  of  the  Berberry  are  excessively  astringent,  and  are  employed  for 
that  reason  by  dyers,  who  also  obtain  from  them  a  bright  yellow  colour.  Dr.  Royle  has 
ascertained  that  the  \vkiov  ivSlkov  of  Dioscorides  was  a  Berberry  ;  to  this  day  an  ex- 

tract of  the  root,  stem,  and  branches  of  Indian  Berberries  is  employed  in  cases  of  ophthal- 
mia, and  it  is  said  with  great  advantage.  The  fruits  of  B.  asiatica  are  dried  in  the  sun 

like  raisins.  The  somewhat  bitter  leaves  of  Epimedium  alpinum  were  formerly  regarded 
as  sudorific  and  alexipharmic ;  the  same  properties  are  ascribed  to  the  roots  of  Caulo- 

phyllum thalictroides,  whose  seeds  have  been  employed  as  a  substitute  for  Coffee.  The 
leaves  of  Bongardia  Chrysogonum  are  eaten  in  the  East  like  Sorrel.  The  root  of  Leon- 
tice  Leontopetalum  is  used  at  Aleppo  as  a  substitute  for  soap;  and  is  regarded  by  the 
Turks  as  a  corrective  of  overdoses  of  Opium.  The  tubers  of  Bongardia  Rauwolfii  are 
eaten,  both  boiled  and  roasted,  in  Persia. 

GENERA. 
§  1.  Bkrberidka;. 

Berberis,  L. 
Mahonia,  Nutt. 
Odestema,  Raf. 

§  2.  Nandine^. 
Epimedium,  L. Nandina,  Thunb. 
Leontice,  L. 

Leontopetalum,  Tourn. 

Achlys,  DC. 
Caulophyllum,  Michx. 
Diphylleja,  Michx. 
Jeffersonia,  Bart. 

Croomia,  Torrey. 
Aceranthus,  Morren. Vancouveria,  Morren. 
Bongardia,  Meyer. 

Numbers.  Gen.  12.  Sp.  100. 

Amliacece. 
Position. — Fumariacese. — Berberidace^. — Vitacese. 

Ranunculacece. 

A  paper  on  the  organogenesis  of  this  order,  by  M.  Payer,  will  be  found  in  the Ann.  Sc.  Nat.,scr.  3.  XVIII.  246. 
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Order  CLX.    VITACEJE.— Vineworts. 

Viles,  Juss.  Gen.  267.  (1789).— Rarmentacea?,  Vent.  Tail.  3.  1G7.  (1799).— Viniferae,  Juss.  Mem.  Mus. 
444  (1817).— Ampelideac,  Kxnth  in  Humboldt,  N.  G.  ct  Sp.  5.  223.  (1821) ;   DC.  Prodr.  1.  627. 
(1824)  ;  Endl.  Gen.  clxiv.  ;  Mcisncr  Gen.  51. ;  Wif/ht  Illustr.  1.  149. ;  Royle  Jllustr.  144.— Leeaceae, 
Bartling  Ord.  Nat.  p.  354.  1830. 

Diagnosis. — Bcrheral  Exogens,  with  regular  symmetrical  flowers,  axile  placentce,  stamens 
opposite  the  petals,  and  anthers  opening  longitudinally. 

Scrambling,  climbing  shrubs,  with  tumid  separable  joints,  or  erect  bushes  ;  the  woody 
tissue  abounds  with  dotted  ducts  of  large  size,  which,  at  certain  seasons,  pour  forth  sap 
in  unusual  quantity.  Leaves  with  or 
without  stipules  at  the  base,  the  lower 
opposite,  the  upper  alternate,  simple  or 
compoimd.  Peduncles  racemose,  some- 

times by  abortion  changing  to  tendrils, 
often  opposite  the  leaves.  Flowers  small, 
green,  arranged  in  thyrses,  umbels,  or  pani- 

cles. Calyx  small,  nearly  entire  at  the 
edge.  Petals  4  or  5,  inserted  on  the  out- 

side of  a  disk  surrounding  the  ovary  ;  in 
aestivation  turned  inwards  at  the  edge,  in  a 
valvate  manner,  and  often  inflected  at  the 
point.  Stamens  equal  in  number  to  the 
petals,  and  opposite  them,  mserted  upon 
the  disk,  sometimes  sterile  by  abortion  ; 
filaments  distinct,  or  slightly  cohering  at 
the  base  ;  anthers  ovate,  versatile.  Ovary 
superior,  2-6-celled  ;  style  1 ,  very  short  ; 
stigma  simple  ;  ovules  erect,  definite,  ana- 
tropal.  Berry  round,  often  by  abortion 
1-celled,  pulpy.  Seeds  4  or  5,  or  fewer  by 
abortion,  bony,  erect ;  albumen  hard  ;  em- 

bryo erect,  about  one-third  the  length  of 
the  albumen  ;  radicle  inferior. 

The  main  point  of  distinction  in  this 
Order  is,  independently  of  general  facts, 
the  stamens  being  opposite  the  petals  ;  and 
by  this  circumstance  it  is  known  among  its 
allies  in  the  same  way  as  Rhamnads,  Prim- 
worts,  &c.,  among  theirs;  and,perhaps,Vines 
ought  to  be  regarded  as  having  a  certain 
amount  of  relation  to  Rhamnads,  though 
they  have  none  to  Primworts.  They  have, 
however,  other  very  strong,  though  not 
direct  affinities.  If  the  Vine  is  compared 
with  Aralia  racemosa,  the  relationship  of 
the  present  Order  to  it  will  be  too  obvious  to 
be  mistaken.  Suppose  that  Aralia  race- 

mosa had  an  adherent  calyx,  erect  ovules, 
with  stamens  opposite  the  petals,  and  it 
would  be  a  Vitis.  A  remarkable  character 
in  Umbellifers  is  their  petals  turned  in- 

wards at  the  points  ;  this  occurs  also  in 
Ampelopsis  quinquefolia  ;  in  foliage  there 
is  no  material  difference  between  them. 

Fig.  CCCVI. 

and  even  a  trace  of  similarity  between  the  sensible  properties  of  Vineworts  and  Umbelli- 
fers may  be  perceived  in  the  acrid  berries  of  some  species  of  Cissus.  The  propriety  of placing  Leea  along  with  Vineworts  has  been  questioned,  and  that  plant  has  either  been 

referred  absolutely  to  Meliads,  or  erected  into  a  distinct  Order,  as  by  Von  Martius. 
Fig.  CCCVI.— Vitis  vinifera.  1.  a  flower ;  2.  the  same  casting  its  petals  ;  .3.  the  pistil  and  stamens  : 4.  a  section  of  the  ovary  ;  5.  of  the  seed. 2  I  2 
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Adrien  de  Jussieu  has,  however,  in  lais  Dissertation  upon  MeUads,  satisfactorily  shown 
(p.  33)  that  the  genus  ought  not  to  be  divided  from  Vineworts.  The  tumid  joints,  which 
separate  from  each  other  by  an  articulation,  along  with  the  many  other  points  of 
agreement  in  their  fructification,  approximate  the  Order  to  Cranesbills  ;  the  habit  and 
inflorescence  to  Caprifoils,  through  Hedera.  The  tendrils  of  the  Order  are  the 
branches  of  inflorescence,  the  flowers  of  which  are  abortive.  A  singular  variety  of 
Vitis  vinifera,  with  capsular  fruit  and  loculicidal  dehiscence,  is  described  in  the  LinncBa, 
5.  493.  One  of  the  most  curious  of  all  plants  is  Pterisanthes,  which  bears  innumerable 
flowers  on  a  thin  flattened  wing-Uke  receptacle.  It  is  well  figured  and  described  in  the 
lAnncea,  vol.  1844.  t.  viii. 

The  species  are  inhabitants  of  woods  in  the  milder  and  hotter  parts  of  both 
hemispheres,  especially  in  the  East  Indies.  None  are  wild  in  Europe.  As  to  the 
Grape  Vine,  which  follows  the  steps  of  civilised  man  everywhere,  it  is  considered  certain 
that  its  native  country  is  the  shores  of  the  Caspian,  in  lat.  37",  where  it  is  called 
Dewaz.  But  it  is  worth  inquiry  whether  the  Vitis  indica  is  not  also  a  wild  form  of  the 
same  plant.  For  much  information  regarding  these  matters,  see  Boyle,  in  the  place 
above  quoted. 

Acid  leaves,  and  a  fruit  like  that  of  the  common  Grape,  are  the  usual  characters  of 
this  Order.  The  sap  or  tears  of  the  Vine  are  a  popular  remedy  in  France  for  chronic 
ophthalmia,  but  they  are  of  little  value.  The  leaves,  on  account  of  their  astringency, 
are  sometimes  used  in  diarrhoea.  But  the  dried  fruit,  called  Raisins  and  Currants 
(Corinths),  and  wine,  are  the  really  important  products  of  the  Grape  ;  products  which 
ai'e,  however,  yielded  by  no  other  of  the  Order,  if  we  except  the  Fox-grapes  of  North 
America,  which  scarcely  deserve  to  be  excepted.  The  acid  of  Grapes  is  chiefly  the 
tartaric  ;  malic  acid,  however,  exists  in  them.  The  sugar  contained  in  Grapes  differs 
slightly  from  common  sugar  in  composition,  containing  a  smaller  quantity  of  carbon. 
The  leaves  of  Cissus  cordata  and  C.  setosa  are  described  as  being  acrid,  and  useful  in 
bringing  indolent  tumours  to  suppuration.  The  berries  of  the  latter  are  also  acrid,  as 
indeed  are  those  of  some  other  species.  Both  leaves  and  fruit  of  Cissus  tinctoria 
abound  in  a  green  colouring  matter,  which  soon  becomes  blue,  and  is  highly  esteemed 
by  the  Coroados  and  other  BraziUan  Indians  as  a  dye  for  cotton  fabrics. — Martins. 

GENERA. 
I.  ViTEiE. —  Petals  dis- tinct. Stamens  distinct. 

Ovules  in  pairs.  Ten- drils. 
Cissus,  Linn, 

Scelanihus,  Forsk Columellia.  Lour. 
Botria,  Lour. 
Cayratia,  Juss. 
Ingenhousia,  Dennst. 
Irsiola,  P.  Br. 
Ampelopsis,  L.  C.  Rch. Vitis,  Linn. 

Pterisanthes,  Blum. 

II.  Lee^. — Petals  united 
at  base.  Stamens  mo- 
nadelphous.  Ovules 
solitary.    Tendrils  0. 

Leea,  Linn. 
Aquilicia,  Linn. 
Ottilis,  Giirtn. ?  Gemma,  Forsk. 

?  Lasianthera,  Palis. 
?  Bersama,  Fresen. 
Rhaganus,  Meyen. 

Natalia,  Hochst. 

Numbers.  Gen.  7.  Sp.  260. 

Araliacece, 
Position. — Berberidacese. — Vitace^;. — Pittosporacese. RJiamnacece. 

The  genus  Pterisanthes,  carefully  described  and  illustrated  by  Miquel 
(Linncea,  XVIII.  385),  is  a  most  curious  plant,  related  to  Cissus,  with  a  large  thin 
foliaceous  lobed  i-achis,  bearing  on  the  edge  long-stalked  sterile  flowers,  and  on  the 
surface  sessile  hermaphrodite  ones;  it  seems  to  be  analogous  to  the  expanded rachis  of  Dorstenia. 



Behbeualrs.] PITTOSPORACEiE. 
441 

Order  CLXI.    PITTOSPORACEiE.— Pittosporads. 

Pittosporese,  R.  Brown  in  Flinders' Voyage,  2.542.(1814);  DC.  Prrtdr.  1.  345.  (1824);  Ach.  Rich,  in Diet.  Class  13.  643.  (1828) ;  Endl.  Gen.  ccxxxiv. ;  Meisner,  Gen.  66.  Putterlick,  Synopsis  Piltotpo- reannn,  1839. 

Diagnosis. —  Berbcral  Exogens,  with  regular  symmetrical  flowers,  axile  and  parietal 
placentcB,  stamens  alternate  with  the  petals,  ascending  or  horizontal  ovules,  ami 
imbricated  petals. 

Trees  or  shrubs.  Leaves  simple,  alternate,  without  stipules,  usually  entire,  sometimes 
serrated.  Flowers  terminal  or  axillary,  0 ,  with  imbricated  aestivation.  Sepals  4-5, 
deciduous,  either  distinct  or  partially  cohering.  Petals 
4-5,  hypogynous,  sometimes  slightly  cohering.  Stamens 
5,  hypogynous,  distinct,  alternate  with  the  petals.  Anthers 
two-celled,  opening  longitudinally  or  by  a  pore.  Ovary 
suagle,  distinct,  with  the  cells  or  the  placentae  2  or  more 
in  number,  and  many- seeded  ;  style  1  ;  stigmas  equal  in 
number  to  the  placentae  ;  ovules  horizontal  or  ascending, 
anatropal.  Fruit  capsular  or  berried,  with  many-seeded 
cells,  which  are  sometimes  incomplete.  Seeds  often 
covered  with  a  glutinous  or  resinous  pulp  ;  embryo  minute, 
near  the  hilum,  lying  in  fleshy  albumen  ;  radicle  rather 
long  ;  cotyledons  very  short. 

Brown,  in  establishing  this  as  an  Order,  remarks  that 
it  is  widely  different  from  Rhamnads  and  Spindletrees, 
but  he  seems  to  have  been  unable  to  point  out  its-  real 
affinity  ;  De  Candolle  places  it  between  Milkworts  and 
Frankeniads;  accorduig  to  Achille  Richard,  it  is  very 
near  Rueworts,  to  which  he  thinks  it  allied  by  a  crowd  of 
characters.  Endlicher  puts  it  into  his  Frangulaceous 
group.  To  me,  however,  it  appears  that  the  great  mass 
of  albumen  in  the  seeds,  the  minute  embryo,  and  the 
general  accordance  of  the  flowers  with  the  structure  of 
Vineworts,  which  is  further  established  by  the  succulent 
fruit  and  climbing  habit  of  Billardiera,  seem  to  place  Pit- 
tosporads  in  the  same  Alhance  as  the  Vine  and  Berberry. 
The  little  genus  Cheiranthera  forms  a  transition  from 
Pittosporads  to  Dilleniads,  at  once  curious  and  unexpected. 

Chiefly  New  Holland  plants.  A  few  occur  in  Africa  and  the  adjacent  islands, 
and  one  in  Nipal.  Brown  remarks  that  Pittosporum  itself  has  been  found  not  only  in 
New  Holland,  but  also  in  New  Zealand,  Norfolk  Island,  the  Society  and  Sandwich 
Islands,  the  Moluccas,  China,  Japan,  and  even  Madeira.  They  seem  to  be  unknown  in 
America. 

The  berries  of  Billardiera  are  eatable  ;  but  they  have  a  resinous  odour,  and  a  bitter 
subacrid  taste.  The  bark  of  Pittosporum  Tobira  has  a  resinous  smell,  and  this  resinous 
quality  seems  very  general  in  the  Order.  Mr.  Backhouse  states  that  Billardiera  muta- 
bilis  has  a  green  cylindrical  fruit,  becoming  of  a  lighter  green,  or  amber  colour,  when 
ripe,  possessing  a  pleasant  subacid  taste ;  but  the  seeds  are  numerous  and  hard. 

1  4 
Fig.  CCCVII. 

Citriobatus,  ̂ .  Cunningh. 
Pittosporum,  Soland. 
Schoutensia,  Endl. 
Bursaria,  Cav. 
Oncosporum,  Putterl. 

GENERA. 
Marianthus,  Hiigel.         \    Campylanfhera,  Hook. Cheiranthera,  Cunning. 
SoUya,  Lindl. 
Pronaya,  Hiigel. 

Spiranthera,  Hook. 

Billardiera,  Smith 
Labillardiera,  R6m.  et   Schult. 

^\sxhjam%,Sieb.etZucc. IKoeberlinia,  Zucc. 

Numbers.  Gen.  12.    Sp.  78. 

Chelidospermuni,  Zipp. 
=  Pittospomm. 

Dilleniaceee. 
Position. —  Olacaceae. — Pittosporacej;. — Vitaceae. 

Tremandraceoe. 

Fig.CCCVIT. —  1.  Cheiranthera  linearis;  2.  its  pistil  and  stamens;  3.  a  cross  sertion  of  its  ovary; 4,  a  seed  of  Pittosporum  nndulatura,  cut  across  to  show  the  minute  embryo. 



442 PITTOSPORACE^.  [Hypogynous  Exogens. 

CANELLACEyE,  ( Von  MavHus,  Nov.  Gen.  et  Sp.  3. 163.  (1829);  Conspectus,  No.  300.  (1835);  Ed.  pr.  under 
Guttiferce,  p.  75,  Endl.  Gen.  p.  1029) .  This  name  has  been  given  to  a  supposed  Order  of  plants  represented 
by  Canella  alba,  a  common  West  Indian  aromatic  shrub,  with  evergreen,  coriaceous,  obovate,  alternate, 
stalked  leaves,  no  stipules,  and  corymbs  of  purple  flowers.  The  calyx  is  leathery,  and  consists  of  3 
blunt,  tough,  permanent,  concave  sepals,  which  imbricate  each  other.  The  petals  are  5,  twisted  in  aestiva- tion. Within  these  stands  a  tough  truncated  hypogynous  cone,  whose  upper  half,  on  the  outside,  bears 
about  20  linear  parallel  2-celled  anthers,  which  open  longitudinally  and  touch  each  other.  Its  ovary  is 
ovate,  and  tapers  into  a  stiff  style,  whose  end  is  emarginate.  According  to  Botanical  writers,  the  stigmais 
permanent  and  2-lobed,  while  the  ovary  is  3-celled,  with  more  ovules  than  one  attached  to  the  central 
angle.  But  I  can  find  no  such  structure  ;  on  the  contrary,  although  the  stigma  is  very  slightly  emargi- 

nate, yet  the  ovary  does  not  offer  a  trace  of  even  two  cells,  but  is  absolutely  one-celled,  with  2  or  3  half anatropal  ovules  hanging  by  long  cords  from  a  little  below  the  dome  of  the  cavity,  Gaertner  has  figured 
what  purports  to  be  the  fruit  of  this  plant,  representing  it  to  have  3  cells,  of  which  2  are  abortive,  and 
2  or  3  seeds  in  the  perfect  cell,  somewhat  rostrate,  consisting  of  hard  homogeneous  albumen,  and  con- 

taining a  very  small  cui-ved  cylindrical  embryo,  lying  obliquely  with  the  radicle  turned  towards  the rostrum.  But  this  fruit  can  hardly  belong  to  Canella  alba,  if  it  is  correctly  dra%vn  ;  and  yet,  from  the 
appearance  of  the  calyx  in  Gaertner's  figure,  and  from  his  having  obtained  his  fruits  out  of  the  Banksian collection ,  one  can  scarcely  doubt  that  they  really  do  belong  to  Canella ;  in  which  case  we  may  assume 
that  the  seed-vessel  has  been  incorrectly  observed.  Upon  this  supposition  Canella  can  have  nothing  to do  with  Guttifers,  from  which  in  fact  its  alternate  leaves  and  general  appearance  remove  it.  Nor  can 
it  be  possibly  associated,  as  Martins  proposes,  with  Platonia,  a  Brazilian  tree  with  the  look  of  a  Clusia ; 
neither  is  it  by  any  means  clear  that  the  Canella  axillaris  of  Nees,  now  called  Cinnamodendron,  is  allied 
to  it.  However,  as  I  have  had  no  opportunity  of  examining  the  fruit  of  Canella,  or  of  seeing  Cinnamo- 

dendron, it  must  be  enough  to  suggest  that  the  plants  referred  to  Canellaceae  are  much  more  like  Pittos- 
porum  than  Clusia,  and  to  refer  the  question  of  their  real  place  in  the  natural  system  to  Botanists  who 
possess  the  means  of  studying  both  in  all  their  details.  Canella  alba  is  often  called  Wild  Cinnamon  in 
the  West  Indies,  on  account  of  its  warm  aromatic  fragrant  qualities.  Its  bark  yields  by  distillation  a 
warm  aromatic  oil,  reckoned  carminative  and  stomachic.  It  is  often  mixed  with  oil  of  cloves  in  the 
West  Indies.  In  this  country  it  is  principally  employed  as  an  aromatic  addition  either  to  tonics  or  pur- gatives in  debilitated  conditions  of  the  digestive  organs.  Canella  bark  has  also  been  employed  in  scurvy. 
It  is  exported  in  considerable  quantities  from  the  Bahamas,  under  the  name  of  White  Wood  Bark, 
and  is  so  called  in  consequence  of  the  whiteness  of  the  trees  after  they  have  been  stripped.  It  is  only  the 
inner  smooth  white  bark  that  is  exported,  the  rough  outside  rind  being  easily  separated  by  beating. 
Cinnamodendron  axillare,  a  Brazilian  tree,  is  also  aromatic  ;  its  bark  is  used  with  success  as  a  tonic  and 
antiscorbutic  ;  it  is  prescribed  in  low  fevers,  and  is  made  into  gargles  in  debility  of  the  tonsOs. 

GENERA. 
Canella,  P.  Br. 

Winterania,  Linn. 
?Cinnamodendron,  Endl. 

Numbers.  Gen.  2.  Sp.  3. 

A.  Richard  has  desci'ibed  Canella  in  his  Flore  de  Cuba,  p.  245.  He  confirms  the 
above  statements  as  regards  the  structure  of  the  ovary ;  except  that  he  says  it 
contains  6  funiculate  ovules  attached  in  pairs  to  the  middle  of  the  wall  of  the 
ovary,  at  the  same  height.  The  seed  he  finds  constructed  as  Gartner  describes  it, 
although  that  author  was  wrong  about  the  fruit.  Finally,  he  suggests  an  affinity 
with  Ternstromiads,  in  which  I  am  unable  to  concur,  Canella  is  certainly  much 
nearer  Olacads. 
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Order  CLXII.    OLACACE^.— Olacads. 

OlaciuetD,  Mirh.  Ball.  Philom.  n.  75.  377.  (1813)  ;  DC.  Prodr.  1.  531.  (1824)  ;  Bartl.  Ord.  Nat  p.  423. 
(1830)  ;  Ewil.  Gen.  ccxxiii.  ;  Bentlmni  m  Linn.  Tram.  18.  G7G  ;  Wight.  lUustr.  1. 1.  40. 

Diagnosis.— ^er&eraZ  Exogens,  with  regular  symmetrical  flowers,  axile  placent(B,  stamens 
alternate  with  the  petals,  pendulous  ovules,  and  valvate  corolla. 

Trees  or  shrubs,  often  spiny.  Leaves  simple,  alternate,  entire,  without  stipules ; 
occasionally  altogether  wanting  (rarely  compound).  Flowers  small,  axillary,  often 
fragrant.  Calyx  small,  entire,  or  slightly 
toothed,  finally  becoming,  in  many  cases, 
enlarged.  Petals  definite,  hypogynous, 
valvate  in  aestivation,  either  altogether 
separate,  or  cohering  in  pairs  by  the  inter- 

vention of  stamens,  often  having  thick 
matted  hairs  along  the  middle  vein  or  on 
some  other  part.  Stamens  usually  part 
fertile,  part  sterile;  the  former  varying  in 
number  from  3  to  10,  hypogynous,  usually 
cohering  with  the  petals,  and  alternate  with 
them ;  the  latter  opposite  the  petals,  to 
which  they  in  part  adhere,  their  upper  end 
resembling  an  appendage  ;  filaments  com-  ^^S-  CCCVII.  Ms. 
pressed ;  anthers  innate,  oblong,  2-celled,  bursting  longitudinally.  Ovary  free,  or 
partially  adherent,  seated  in  a  disk,  which  is  sometimes  small  and  sometimes 
thickened  and  united  with  the  calyx ;  1-celled,  or  occasionally  imperfectly  3-  4-celled, 
or  3-celled  out  of  the  centre ;  ovules  2,  3  only,  or  even  1  only,  either  pendulous  from 
the  apex  of  free  placentae  or  adherent  to  the  ovary  or  the  spurious  dissepiments, 
pendulous,  anatropal. — Benth.  Style  filiform  ;  stigma  simple.  Fruit  somewhat 
drupaceous,  indehiscent,  frequently  surrounded  by  the  enlarged  calyx,  1-celled, 
1-seeded.  Seed  pendulous;  albumen  large,  fleshy;  embryo  small,  in  the  base  of 
albumen  or  in  the  axis,  with  very  short  cotyledons,  its  radicle  near  the  hilum. 

If  we  neglect  the  internal  structure  of  the  seed  the  present  Order  will  stand,  as  De 
Candolle  supposes,  near  Citronworts  ;  if  we  suppose  the  tendency  of  the  corolla  to  be 
towards  a  monopetalous  condition  with  epipetalous  stamens,  then  it  must  be  stationed, 
with  Jussieu,  near  Sapotads ;  those  who  undervalue  the  perfect  adhesion  of  the  calyx 
and  the  ovary  will  pronounce  the  nearest  afl&nity  to  be  with  Sandalworts  ;  but  if  the 
condition  of  the  embryo  and  albumen  are  considered,  a  very  different  view  will  be 
entertained  of  its  affinity,  and  Humiriads,  if  they  really  have  a  small  embryo  and 
copious  albumen,  will  be  fixed  upon  as  the  true  point  of  nearest  resemblance.  To  the 
latter  opinion  I  adhere;  and  I  am  glad  to  find  that  Mr.  Bentham  joins  in  it.  In  fact, 
if  it  were  not  for  the  great  dilated  connective  of  the  Humiriads,  their  somewhat  im- 

bricated corolla,  more  numerous  stamens  and  balsamic  secretions,  I  hardly  know  how 
they  could  be  distinguished.  They  obviously  agree  with  the  Berberal  Alliance,  in 
the  anisomerous  structure  of  their  flowers,  and  must  be  regarded  as  near  allies  of 
Canellacese,  if  indeed  that  supposed  Order  does  not  in  reality  belong  to  them. 
See  p.  442. 

A  small  Order,  consisting  of  tropical  or  nearly  tropical  shrubs,  chiefly  found  in  the 
East  Indies,  New  Holland,  and  Africa,  One  only  is  known  in  the  West  Indies.  A 
few  are  from  the  Cape  of  Good  Hope. 

It  is  often  said  that  the  wood  of  Heisteria  coccinea  is  the  Partridge-wood  of  the 
cabinet-makers,  but  this  is  certainly  a  mistake,  as  is  shown  in  the  Penny  Cyclopcedia, 
article  Partridge-wood.  The  drupes  of  Ximenia  americana  have  a  sweet  aromatic 
taste,  but  are  a  little  rough  to  the  palate.  They  are  eaten  in  Senegal.  The  flowers 
are  very  sweet-scented.  Olax  zeylanica  has  a  foetid  wood  with  a  saline  taste,  and  is 
employed  in  putrid  fevers  ;  its  leaves  are  used  in  salad. 

For  the  following  additional  remarks  I  am  indebted  to  Mr.  Miers :-— "  Some  details  on 
the  structure  of  Liriosma,  and  of  the  singular  genus  Cathedra,  together  with  a  series 

Fig.  CCCVII.  his. — Olax  imbricata.  1.  longitudinal  section  of  ovary  and  calyx  ;  2.  the  same  with 
the  ovules  removed  to  show  the  incomplete  dissepiments  ;  3.  jilaceuta  and  ovules  ;  4.  fruit  invested 
by  calyx;  5.  seed  with  two  abortive  ovules;  6.  longitudinal  section  of  seed;  from  a  drawing  by Mr.  Miers. 
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of  observations  on  the  afl&nities  of  this  Order,  have  lately  been  published  by  me. 
From  what  has  already  been  shown,  we  learn  that  other  good  distinctions  are 
derived  from  the  peculiar  modification  of  the  disk ;  and  we  are  led  to  better  notions 
of  the  real  affinities  of  the  Order,  by  a  more  exact  knowledge  of  the  structure  of 
the  ovarium  and  fruit.  According  to  these  views,  the  tribe  Icacinese  Benth.  must 
be  altogether  separated  from  the  family,  and  for  the  reasons  quoted  in  the  next  page, 
established  as  a  distinct  order.  The  Olacacese,  thus  limited,  are  characterised  in 
the  following  manner  : — Trees  or  shrubs  with  alternate,  entire,  coriaceous  leaves, 
without  stipules ;  flowers  small,  generally  fragrant,  hermaphrodite,  or  polygamous, 
in  close  axillary  panicles  or  corymbs.  Calyx  small,  cup-shaped,  entire,  or  slightly 
toothed,  persistent,  sometimes  becoming  considerably  enlarged  with  the  fruit. 
Petals  generally  5,  rarely  6,  oblong,  valvate  in  jestivation,  with  the  summits  apiculated 
and  inflected,  margins  sometimes  adhering  at  base  into  a  tubular  form  by  the  aggluti- 

nation of  the  stamens,  or  often  cohering  in  pairs  by  their  margins  nearly  to  the 
summit,  from  the  same  cause,  frequently  furnished  with  hairs  inside.  Stamens  5  to 
10,  generally  partly  sterile,  fertile  3  to  10,  of  which  5  or  fewer  are  always  opposite 
the  petals ;  the  sterile,  generally  alternate  with  them,  are  appendiciform ;  filaments 
shorter  than  petals,  free  in  bud,  but  afterwards  often  partially  agglutinated  to  them 
by  a  nectai'iferous  exudation  :  these  are  always  inserted  either  upon  the  elevated 
external  mai'gin,  or  outside  of  the  conspicuous  disk ;  anthers  innate,  oblong,  2-lobed, 
bursting  longitudinally.  Ovary  seated  within  the  disk,  which  in  Opilia  is  divided 
into  5  fleshy,  linear  lobes,  alternate  with  the  petals ;  but  in  all  other  genera  this  disk 
expands  into  a  cup-shaped  nectary,  which  is  sometimes  free  from  the  ovary,  and 
partially  adnate  to  the  calyx,  but  more  often  wholly  confluent  with  the  ovary,  and 
free  from  the  calyx,  rarely  free  from  both  the  ovary  and  the  calyx :  when  this 
assumes  a  cup-shape,  the  petals  and  stamens  are  borne  on  the  external  portion  of  its 
limb.  Ovary  always  quite  superior  to  the  calyx,  but  often  imbedded  in  the  disk, 
frequently  surmounted  by  a  remarkable  fleshy  epigynous  gland,  that  sometimes  covers 
its  upper  moiety,  always  unilocular  at  the  summit,  and  incompletely  2-  to  5-locular  at 
base,  the  placentae  arising  in  a  free  column  from  the  axile  line  of  junction  of  the 
incomplete  dissepiments,  and  erect  in  the  summit,  and  sometimes  extending  into  a 
cavity  of  the  style,  but  always  free.  Ovules  generally  one  in  each  pseudo-cell,  all 
pendulous  from  the  free  central  placenta.  Style  simple ;  stigma  more  or  less 
clavate  or  imperfectly  2-  to  5-lobed.  Fruit  somewhat  drupraceous,  frequently 
enveloped  by  the  enlarged  ventricose  calyx,  and  enclosing  an  indehiscent  unilocular 
1-seeded  osseous  putamen.  Seed  exutive,  or  wanting  all  integumental  covering, 
apparently  suspended  by  a  raphe-like  thread  proceeding  from  the  base  to  the  summit 
of  the  cell,  which,  as  in  Santalacea?,  is  the  withered  remanet  of  the  dissepiments  and 
placentary  column.  Albumen  fleshy,  having  in  the  summit  of  its  axis  a  small 
embryo  with  short  cotyledons  and  a  superior  terete  radicle. 

"  From  the  above  characters,  it  is  evident  that  the  nearest  affinity  of  the  Olacacese  is 
to  the  Santalaceae  on  the  one  hand,  and  to  the  Styracese  and  Humiriacese  on  the  other. 
The  Santalaceae  differ  only  from  the  Olacacese  in  the  confluence  of  the  calyx  and 
corolla  into  a  more  or  less  complete  perigonium,  and  of  this  with  the  disk  and  ovary 
in  a  more  or  less  perfect  degree.  All  those  genera  of  the  Santalacese  possessing 
distinctly  dichlamydeous  flowers  are  therefore  by  me  referred  to  Olacacese,  with  which 
they  accord  in  all  essential  respects.  Cansjera  is  rejected  from  the  order,  its  position 
being  near  Thymelaceae. 

"  I  have  also  proposed  to  form  a  distinct  alliance  (the  Cionospermese)  for  those 
families  with  polypetalous  flowers,  having  a  calyx  generally  free,  sometimes  confluent 
with  the  corolla ;  petals  sometimes  united  at  base  by  partial  agglutination  of  the 
filaments ;  stamens,  though  often  adherent  to  the  petals,  always  originate  from  the 
external  surface  of  the  disk ;  an  ovarium,  with  a  simple  style  and  stigma,  is  always 
unilocular  at  summit,  with  ovules  attached  to  a  free  central  placenta,  which  he  calls 
a  Cionosperm.  Seeds  either  indutive,  or  exutive,*  i.e.  with  or  without  the  usual 
integumental  coverings.  This  alliance  will  comprise,  first,  those  families  having 
indutive  seeds,  viz.,  Myrsinaceae,  Theophrastaceae,  Styraceae,  Humiriaceae,  ̂ Egiceraceae, 
and  perhaps  Aptandraceae ;  second,  those  with  exutive  seeds,  viz.,  Olacaceae, 
Santalaceae,  and  Viscaceae.  The  principle  upon  which  this  alliance  is  founded, 
proceeds  on  the  basis  that  we  should  look  to  the  phenomena  of  the  development  of 
the  reproductive  organs  of  plants  as  the  ground  on  which  all  natural  methods  of 

*  This  expression  is  preferred  to  that  of  naked  seeds,  the  application  of  which  term,  having  been made  in  various  significations,  might  lead  to  confusion  ;  it  has  been  used  for  the  seeds  of  the 
Conifera) ;  it  has  been  applied  by  Linnaeus  to  the  gynobasic  seeds  of  the  Labiatae ;  it  has  been 
adapted  to  instances  like  the  present,  and  was  employed  by  Bartling  to  denote  the  absence  of  the vitejlus  around  a  seed. — /.  M. 
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classification  should  be  established  :  thus,  according  to  notions  ordinarily  received, 
the  development  of  a  plurilocular  ovary  is  due  to  the  union  of  the  placentiferous 
margins  of  several  carpellary  leaves  ;  and  those  with  parietal  placentation  are  owing 
to  the  junction  of  the  ovuligerous  edges  of  the  component  carpels.  On  the  same 
principle  we  may  conceive  other  degrees  of  development,  in  which  the  margins  of  the 
carpellary  leaves  being  sterile,  the  lower  portions  of  their  edges  and  their  petiolar 
supports  alone  are  placeutiferous.  Under  this  hypothesis,  the  result  would  be  the 
development  of  placenta),  either  wholly  free,  or  partially  combined  with  incomplete 
dissepiments,  and  the  position  of  the  families  so  constructed  would  find  their  place 
between  those  instances,  where  distinct  carpels  are  formed,  and  those  where  aggregated 
carpels  are  supported  upon  an  elevated  gynobase,  or  between  BerberidacesD  and 
Capparidacese  as  above  suggested. 

"GENERA. 

Opilia,  Roxb. Groutea,  Guill. 
Olax,  Lin. 

Fissilia,  Comm. 
Lopadostachys,  Klzh. 
Spermaxyrum,  Lab. 
Roxburghia.  Kou. 

Liriosma,  POp. 
Hypocarpus,  A.  DC. 

Heisteria,  Lin. 
Agonandra,  Miers. 
Ximenia,  Plum. 

Heymassoli,  Aubl. 

Position. 

Rottbollia,  Scop. 
Tetanoxia,  Rich, 

Schopfia,  Wall. Haenkia,  R.  &  P. 
Strombosia,  Bl. 
Athesiandra,  Miers. 
Anacolosa,  Bl. 
Cathedra,  Miers. 

Diplocalyx,  Benth. 
Ptychopetalum,  Benth. 
Rhaptostylum,  Kth. 
Endusa,  Miers. 
lodina.  Hook. 

Arjoona,  Cav. 
Quinchamalium,  Juss. 
Myoschilus,  R.  &  P. 

Genera  dubia. 
Pseudaleia,  Thouars. 
Pseudaleoides,  Thouars. 
Quilesia,  Bl. 
Lepionurus,  Bl. 
Tripetaleia,  Sieb. 
Parastemon,  A. DC." (Bursinopetalum,  Wight.) 

Numbers.  Gen.  23.    Sp.  ?  1 

-Santalacese. — OLACACEiE. — Styraceaj. 

Ccmellacece." 

"ICACINACE^. 

Icacinacefe,  Miers,  Ann.  Nat.  Hist.  2nd.  Ser.  8.  174  ;  Contrib.  to  Botany,  i.  34. 
Olacinearum,  Benth.  in  Linn.  Trans.  18.  679. 

-Icacinefe  tribus 

"  Evergreen  trees  and  shrubs.  Leaves  alternate,  simple,  without  stipules.  Flowers 
generally  0 ,  or  occasionally  ̂   $  by  abortion,  usually  small  and  disposed  in  axillary 
or  terminal  cymes  or  panicles, 
each  distinctly  articulated  on  its 
short  bracteated  pedicel.  Calyx 
small,  cup-shaped,  5-  rarely  4-6- 
toothed,  persistent.  Corolla  hy- 
pogynous,  of  5,  rarely  of  4  or  6 
petals,  valvate  in  aestivation,  and 
sometimes  cohering  at  base  by  the 
adhesion  of  the  filaments  into  a 
short  tube,  fleshy  in  texture,  with 
the  apical  points  much  inflected, 
sometimes  clothed  inside  with 
long  hairs.  Stamens  equal  in 
number  to  the  petals,  always  alter- 

nate with  them,  nearly  equal  to 
them  in  length ;  anthers  introrse, 
2-lobed,  each  lobe  2-celled,  burst- 

ing by  a  longitudinal  opening 
along  the  septum  of  the  cells. 
Disk  cup-shaped,  surrounding  the 
base  of  the  ovarium,  sometimes 
quite  free  from  it,  often  partially 
adnate.  Ovarium  formed  nor- 

mally of  5  cells,  sometimes  3- 
celled  excentrically  disposed, 
rarely  2-celled,  generally  1-locular,  surmounted  by  a  thickeued  epigynous  gland 

Fig.  cccvin. 

Fig.  CCCVIII.— Apodytes  dimidiata.  1.  a  flower  ;  2.  a  cprolla  spread  open  ;  3.  a  pistil ;  4.  section 
of  an  ovai-y ;  .5.  section  of  ripe  fruit. 
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Fig.  CCCVIII.  Us. 

which  is  sometimes  somewhat  lateral ;  ovules  2  in  each  cell,  one  being  always  a 
little  superimposed,  attached  to  a  small  cup-shaped 
podosperm  from  the  summit  of  the  axis,  so  that  when 
there  is  only  a  single  cell,  they  appear  as  if  suspended 
somewhat  parietally  from  near  the  summit,  anatropal, 
sometimes  resupinated.  Style  simple,  erect,  sometimes 
incurved  and  excentric,  rarely  wanting.  Stigma  clavate, 
or  obsoletely  lobed.  Fruit  drupaceous,  with  a  single 
1-celled,  very  rarely  2-celled  putamen.  Seed  single,  sus- 

pended, resupinate ;  testa  thin,  membranaceous,  with  a 
dorsal  raphe  and  a  nearly  basal  chalaza ;  embryo  in  the 
axis  of  fleshy  albumen,  sometimes  with  small  oval  coty- 

ledons, scarcely  longer  and  broader  than  the  superior 
terete  radicle,  often  as  long  as  the  albumen,  with  large 
oval  foliaceous  cotyledons  longer  and  broader  than  the 
short  terete  superior  radicle. 
"  Until  lately  this  groupe  of  plants  was  confounded  with 

the  Olacacese,  with  which,  as  will  be  seen  from  the  above 
characters,  they  hold  no  relation.  They  differ  most 
essentially  in  the  calyx  being  always  small,  persistent 

and  unchanged,  never  increasing  with  the  growth  of  the  fruit,  the  stamens  being 
always  alternate  with  the  petals,  not  opposite ;  the  petals  and  stamens  are  never  fixed 
on  the  margin  of  the  conspicuous  cup-shaped  disk ;  the  ovarium  is  normally  pluri- 
locular  with  axile  placentation,  and  when  unilocular,  this  happens  only  from  the 
abortion  of  the  other  cells,  the  traces  of  which  are  always  discernible,  never  com- 

pletely unilocular  at  the  summit,  and  plurilocular  at  base,  with  free  central  placen- 
tation. In  Icacinacese  the  ovules  are  suspended  below  the  summit  of  the  cell  in 

pairs  superimposed  by  cup-shaped  podosperms  ;  only  one  of  these  becomes  perfected, 
being  often  (if  not  always)  retro  verted,  as  in  Euonymus,  and  the  seed  is  furnished 
with  the  usual  integuments,  with  a  dorsal  raphe,  and  nearly  basal  chalaza ;  in 
Olacacese  the  ovules  are  suspended  from  a  free  central  placenta,  and  though  only  one 
becomes  perfected,  it  is  always  deprived  of  any  integumental  covering,  the  reman et 
of  the  placenta  and  incomplete  dissepiments  appearing  like  a  false  raphe  impressed 
into  a  groove  of  the  albumen,  as  in  SantalaceEe.  In  the  Icacinacese  the  flowers  are 
always  articulated  on  their  pedicels.  They  are  evidently  allied  closely  to  Aqui- 
foliacese,  from  which  they  differ  in  the  {estivation  of  the  corolla ;  from  the  Celastracete 
they  differ  in  few  respects,  except  in  the  aestivation  of  the  corolla,  and  the  pendulous 
ovules,  and  seeds."  (Monographs  of  the  different  genera  that  compose  this  family have  recently  been  published  by  Mr.  Miers,  who  intends  giving  drawings  and  analytical 
details  of  the  structure  of  each.  He  proposes  to  form  a  distinct  alliance,  which  he 
calls  EuDRYALES,  of  Several  families  chiefly  distinguished  hj  their  dichlamydeous 
symmetrical  flowers,  consolidated  carpels  with  axile  placentae,  consisting  of  the 
Celastracese,  Aquifoliaceae,  Icacinacese,  Hippocrateaceae,  Chailletiacese,  Cyrillacese,  and 
perhaps  others.) 

"  In  the  Plantce  Javanicce  rariores,  the  genus  Sarcostigma  has  lately  been  placed  by 
Brown  among  the  Phytocrenese,  but  with  little  evidence  to  prove  such  an  affinity. 

"  This  groupe  consists  of  evergreen  trees  and  shrubs,  natives  of  tropical  or  nearly 
tropical  countries,  chiefly  the  East  Indies,  Africa,  and  South  America,  a  single  species 
being  found  each  in  New  Holland,  Norfolk  Island,  and  New  Zealand. 

"  No  record  has  been  made  of  the  uses  to  which  they  are  applied." 

I.  ICACINE^. 
Icacina,  A.  Ju-tx. 
Apodytes,  E.  Mey. 
Raphiostylis,  Planch. Leretia,  Veil. 
Mai)pia,  Jacq. 

NothupodyteR,  Bl. 
Desmostachys,  Plavrh. 
Poraqueiba,  AvM. 

GENERA. 
Meisteria,  Scop. 
Barreria,  Willd. 

II.  Sarcostigme^. 
Pennantia,  Forst. 
Stemonurus,  Bl. 

Lasiantkera,  Pal.  Beauv. 
Gomphandra,  Wall. 

Platea,  Bl. 
Phlebocalyinna,  Griff. 

Sarcostigma,  W.  &  A. 
Discophora,  Miers. 

III.  Emmote^. 
Emmotum,  Desv. 

Pogopetalum,  Benth. 

Numbers.  Gen.  13.  Sp.  65. 
Aquifoliaceae. — Icacinacese. — Celastraceaj. J.  Miers. 

Fig.  CCCVIII.  bis. — 1.  section  of  ovaiy  of  Apodyte.s  dimidiata  ;  2.  stamen  of  ditto,  seen  in  front  ; 
3.  fniit  of  Mappia  tomentosa ;  4.  its  pntamen ;  5.  perpendicular  section  of  its  seed— from  draicinqs 
by  Mr.  Miers. 
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Order  CLXIII.    CYRILLACEiE.— Cyrillads. 

Cyrilleac,  Ton-ey  and  Gray,  Fl.  Bor.  Am.  1.  256.  (1838)  ;  Endl.  Ench.  p.  578. 
Diagnosis. — Berheral  Exogens,  with  regular  symmetHcal  flowers,  axile  placentcB,  stamens 

alternate  with  the  petals  if  equal  to  them  in  number,  pendulous  ovules,  and  an  im- 
bricated corolla. 

Shrubs,  with  evergreen  simple  leaves  without  stipules.    Flowers  usually  in  racemes. 
Calyx  4-5-parted.    Petals  5,  distinct, 
hypogynous,  with  an  imbricated  aesti- 

vation. Stamens  5  or  10,  hypogynous. 
Anthers  bursting  lengthwise.  Ovary 
2-3-4-celled,  always  composed  of  some 
number  of  carpels  different  from  that 
of  the  calyx,  corolla  and  stamens  ; 
oviiles    solitary,    pendulous  ;  style 
short ;  stigma  with  as  many  lobes  as 
there  are  cells  of  the  ovary.  Fruit 
a  succulent  capsule,  or  a  drupe.     Seeds  in- 

verted.   Embryo  in  the  axis  of  a  very  large 
quantity  of  albumen,  with  a  very  long  superior radicle. 

There  can  be  no  doubt  that  these  plants  are 
nearly  related  to  Olacads,  from  which  they 
are  principally  known  by  their  imbricate,  not 
valvate  petals,  destitute  of  all  traces  of  hairi- 

ness. That  being  so,  the  connection  between 
Olacads  and  Heathworts  is  established  ;  for 
Ledum  and  Clethra  in  the  latter  come  very 
near  Cyrillads  ;  these  are,  however,  forced 
into  a  different  Alliance  by  the  want  of  any 
definite  proportion  between  the  whole  of  the 
parts  of  the  flower.  Endlicher  suggests  an 
affinity  between  Cyrillads  and  Hollyworts. 
The  genus  Pickeringia,  now  regarded  as  a 
sub-genus  of  Ardisia,  seems  to  connect  this  Order  with  Ardisiads. 

They  are  all  inhabitants  of  North  America. 
Nothing  has  been  recorded  of  any  uses  to  which  they  could  be  applied, 

GENERA. 

Cyrilla,  Linn. 
Mylocaryum,  Tf. 

Cliftonia,  Sol. 
Walteriana,  Fraz. 

Elliottia,  Muhl. 

Fig.  CCCIX. 

Numbers.  Gen.  3.    Sp.  5. 

?  MyrsinacecB. 
Position. — Pittosporacege. — Cyrillace^. — Olacacea?. Ericacece. 

CCCIX.— Mylocarj-\im  lig\istvinum.  1.  a  flower  ;  2.  stamens  ;  3.  ovary  ;  4.  section  of  seed. 

See  Planchon  in  London  .Tourn.  of  Bof.,  V.  252,  where  he  adds  a  genus  named 
Purdipea. 
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Alliance  XXXIV.    EBICALES.—Trh  Erical  Alliance. 

Diagnosis. — Hypogynous  Exogens,  with  dichlamydeous  flowers,  symmetrical  in  the  ovary^ 
axile  placentce,  definite  stamens,  and  embryo  inclosed  in  a  large  quantity  of  fleshy 
albumen. 

The  striking  resemblance  in  interior  structure  between  the  seeds  of  Wintergreens, 
Fir-rapes,  Francoads,  and  Sundews  is  such  as  to  render  it  improbable  that  they  should 
not  be  placed  by  nature  in  very  close  affinity  ;  and  it  is  only  the  want  of  correspond- 

ence in  the  number  of  the  floral  organs  of  the  latter  which  has  led  to  its  being  detained 
on  tlie  borders  of  the  neighbouring  Berberal  Alliance. 

Ericals  join  Berberals  by  way  of  Humiriads,  which  are  very  like  Olacads,  and  they 
evidently  pass  into  Rutals  through  the  assistance  of  Correa  among  Rueworts  ;  nor  ia 
this  a  feeble  indication  of  consanguinity. 

Among  more  distant  affinities,  one  with  Dilleniads  is  very  remarkably  estabUshed  by 
means  of  the  curious  genus  Saurauja  in  that  Order. 

Natural  Orders  of  Ericals. 

Flowers  polypetalous.  Stamens  all  perfect,  monadelphous.  Anthers  \ tt   ,   .  ̂ 2 77    7        '  ,n        7                    7                                 -«  V  104-.  Jl.  UMTRI ACE.^- -celled,  with  a  long  membranous  connective  J 
Flowers  monopetalous.    Stamens  all  perfect,  free.    Seeds  with  a  \  ■,      -c,  „ j:      7-       A  i-L     1     77  J        •     7     u  J-    77  w65.  Epacridace.k firm  sk%n.    Anthers  l-celled,  opening  longitudinally  ....  J 
Flowers  half-monopetalous.    Stamens  all  perfect,  free.  Seeds  with  \  Pyrolace^ 

a  loose  shin.    Embryo  at  the  base  of  the  albumen  _j  ' 
Flowers  polypetalous.     Stamens  half-sterile  and  scale-like,  free.  1  j  Francoace^ Seeds  with  a  firm  skin  J 

Flowers  half-monopetalous.    Stamens  all  perfect,  free.    Seeds']  -^^^  Monotropacejs with  a  loose  skin  or  wing.    Embryo  at  the  apex  of  the  albumen  j 
Flowers  monopetalous.    Stamens  all  perfect, free.    Seeds  with  a\,f,f. 

firm  or  loose  skin.    Anthers  2-celled,  opening  by  pores    .    .    .j  ̂ ^^^ 

Dr.  Klotzsch  has  published  in  the  Linnceafor  1851,  p.  10,  anew  arrangement  of  that  part  of 
this  alhance  which  answers  to  the  Linuean  name  of  Bicomes.  For  what  concerns  the  genera 
with  an  inferior  ovary,  the  reader  is  referred  to  p.  758.  He  di\ades  the  aUiance  into  the  following 
orders  and  suborders,  the  supposed  new  genera  of  which  are  added. 

Order    I.  Ericace^. 
II.  SiPHONANDRACE^ ;  sub.  ord.  Arbute^.  Daphnidostaphylis,  Kl.  ;  Xerobotrys,  Nuff. 

 sub.   ord.   Andromede^.     Meisteria,  Ziicc.  ;  JSgialea,  Kl.  ; iEmechania,  DC. 
III.  Menziesiace^, 
IV.  Rhodorace^. 
V.  Clethrace^. 
yi.  Epacride/e. VII.  HYPOPITHIE.E. 
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Order  CLXIV.    HUMIRIACEiE.— Humiriads. 

Humiriacese,  Adrien  de  Jussicu  in  Aug.  de  St.  Hil.  Flora  Bras.  Merid.  2.  87.  (1829)  j  Martins  Nov. 
Gen.  2.  147.  (1826)  ;  Endl.  Gen.  ccxxii. ;  Meisner,  p.  47. 

Diagnosis. — Erical  Exogens^  with  polypetalous  flowers,  perfect  monadelphous  stamenSf 
and  2-celled  anthers  with  a  long  membranous  connective. 

Trees  or  shrubs  with  balsamic  juice.  Leaves  alternate,  simple,  coriaceous  feather- 
veined,  without  stipules.  Flowers  in  terminal  or  axillary  cymes,  or  corymbs.  Calyx 
imbricated,  in  5  divisions.  Petals  imbricated,  regular,  alternate  with  the  lobes  of  the 
calyx.  Stamens  hypogynous,  4  times  or  many  times 
as  numerous  as  the  petals,  monadelphous  ;  anthers 
•2-celled,  with  a  fleshy  connective  extended  beyond 
the  2  lobes.  Ovary  superior,  usually  surrounded 
by  an  annular  or  toothed  disk,  5-celled,  often 
furnished  with  a  transverse  partition,  with  from  1 
to  2  suspended  anatropal  ovules  in  each  cell  ;  style 
simple  ;  stigma  5-lobed.  Fi*uit  drupaceous,  with  5 
cells  on  the  same  plane,  or  with  secondary  cells 
near  the  apex,  sometimes  with  fewer,  on  account 
of  the  abortion  of  a  part.  Seed  with  a  membra- 

nous integument  ;  embryo  narrow,  orthotropal, 
sometimes  lying  in  fleshy  albumen  ;  radicle  long. 
superior. 

The  affinities  of  Humiriads  cannot  be  satisfac- Fig.  CCCX. 
torily  discussed  until  their  seeds  shall  have  been  more  exactly  examined.  As  the 
evidence  at  present  stands,  there  is  nothing  to  show  that  all  the  genera  now  collected 
really  belong  to  the  same  group.  Helleria,  for  instance,  is  said  to  have  no  albumen. 
They  differ  from  Meliads  much  in  habit,  and  in  many  respects  in  fructification, 
especially  in  having  the  aestivation  of  the  corolla  quincimcial,  not  valvate,  and  the 
stamens  sometimes  indefinite  ;  the  anthers  of  Humiriads,  as  Von  Martins  observes,  are 
very  different  from  those  of  Meliads  in  the  great  dilatation  of  their  connective  ;  their 
iilbuminous  seeds  and  slender  embryo  are  also  at  variance  with  MeUads.  In  the  latter 
respect,  and  in  their  balsamic  wood,  they  agree  better  with  Storaxworts,  as  also  in  the 
variable  direction  of  the  embryo.  Besides  these  points  of  affinity.  Von  Martius 
compares  Humiriads  with  Chlsenads,  on  account  of  both  Orders  containing  definite  and 
indefinite  monadelphous  stamens,  several  stigmas,  partially  abortive  cells,  inverted 
albuminous  seeds,  and  a  singular  complicated  vernation,  by  which  two  longitudinal  lines 
are  impressed  upon  each  leaf.  To  me  it  formerly  appeared  that  the  real  affinity  is 
vnih.  Citronworts  ;  as  is  indicated  by  their  inflorescence,  the  texture  of  their  stamens, 
their  disk,  their  winged  petioles,  and  their  balsamic  juices.  But  this  cannot  be,  if  their 
seeds  are  really  albuminous,  as  is  stated.  Assmning  the  latter  to  be  correct,  they  will 
form  a  connecting  link  between  the  Erical  and  Berberal  AUiances,  because  of  their 
resemblance  to  Olacads,  If  really  connected  with  Heathworts,  it  must  be  through 
some  such  genus  as  Clethra. 

All  are  natives  of  the  tropical  parts  of  America. 
Humirium  floribundum,  when  the  trunk  is  wounded,  yields  a  fragrant  hquid  yellow 

balsam,  called  Balsam  of  Umiri,  resembling  the  properties  of  Copaiva  and  Balsam  of 
Peru.  The  juice  of  Humirium  balsamiferum  and  floribundum  has  a  reddish  colom', 
and  smells  of  Storax  ;  an  ointment  prepared  from  it  is  used  for  pain  in  the  joints,  and 
internally  as  a  remedy  for  blennorhoea  and  attacks  of  taenia. 

GENERA. 
Saccoglottis,  Mart. 
Hummum,  Mart. 

Humiria,  Juss. 
Myrodendron,  Sclir. 
Humiri,  Aubl. 

Werniseckia,  Scop. 
Vantanea,  Aubl. 

Lemniscia,  Schreb. 
Helleria,  Mart. 

Numbers.  Gen.  3.    Sp.  18. 

Olacacece. 
Position. — Eiicaccse. — Humiriaceje. 

Au7'antiace(X. [Turn  over. 

Fig.  CCCX. — Humirium  crassifolium.  1.  its  flower;  2.  a  part  of  its  stamens;  3.  an  anther ;  4.  pistil. 



447  a HUMIRIACE^. [Hypogynous  Exogens. 

Mr.  Miers  is  of  opinion  that  one  of  the  characters  which  particularly  distinguish 
this  family,  "  proves  its  affinity  with  the  Styracese,  and  brings  it  within  the  scope of  his  alliance  of  the  Cionospermese,  where  the  ovules  are  always  suspended  from 
the  summit  of  a  free  central  placenta.  Although  the  five  cells  are  here  estab- 

lished throughout  the  entire  length  of  the  ovarium,  still,  for  a  short  distance 
near  the  apex,  there  exists  a  communication  between  all  the  cells,  through  small 
chinks  round  the  margins  of  the  apical  portions  of  the  dissepiments,  showing  that 
they  are  incomplete,  and  fail  in  reaching  the  central  placentary  column,  which  is 
here  free  from  them  and  from  the  style,  a  fact  explanatory  of  the  meaning  of 
A.  Jussieu :  "  loculis  ad  apicem  inter  se  perviis."  As  in  Styi-aceae,  the  ovules  are suspended  in  two  series,  some  being  thus  ascending,  others  pendulovis  ;  and  hence,  in 
their  development,  the  seeds  will  be  found  to  be  sometimes  erect,  often  inverted,  but 
in  all  cases  the  radicle  points  to  the  hilum.  In  this  family  we  perceive  an  ovarium 
perfectly  free,  supported  on  a  distinct  gynophorus,  and  surrounded  at  its  base  by  a 
conspicuous  cupuliform  ring  toothed  on  its  margin,  but  perfectly  free  on  both  surfaces 
to  the  base ;  the  ovarium  is  hairy  on  all  parts  except  those  enveloped  by  that  cup, 
which  nowhere  adheres  either  to  its  glabrous  portion,  or  to  the  gynophorus. 
Outside  of  this  hypogynous  cup  is  seen  another  cup-shaped  ring,  serving  to  support 
the  stamens,  which  in  H.  floi-ibundum  is  entire,  smooth,  and  fleshy  outside,  and  bears 
the  many  series  of  filaments  upon  its  margin,  as  well  as  on  the  whole  of  its  inner 
surface,  forming  thus  a  second  annular  ring,  free  both  from  the  hypogynous  cup  and 
the  petals.  Here,  therefore,  we  perceive  the  gynophorus,  the  ovarium,  cupuliform 
disk,  staminiferous  cup,  petals,  and  sepals,  each  a  distinct  development,  and  each  free 
to  the  base,  but  all  springing  from  a  fleshy  torus,  which  is  simply  an  expansion  of  the 
apex  of  the  pedicel.  The  torus,  therefore,  as  an  organ  well  marked  in  many  of  the 
Thalamiflorse,  must  not  be  confounded  with  any  of  the  distinct  developments  it  serves 

to  support." 

Ml'.  Miers  also  proposes  the  following  new  Natural  Order. 
"APTANDRACE^. 

Aptandracese,  Miers,  Ann.  Nat.  Hist.  2nd  Ser.  7.  p.  200.  (1851);  Contrib.  Bot.  1.  p.  1, 

"  Trees  with  alternate,  petiolated,  entire  leaves,  without  stipules,  and  slender  axillaiy 
branching  panicles  of  minute  pedicelled  flowers,  sub-umbellately  aggregated.  Calyx 

very  small,  patelliform, 
4-toothed,  persistent,  and 
increasing  with  the  growth 
of  the  fruit.  Petals  4, 
equal,  linear,  free,  revolute, 
inflected  at  apex,  and  val- vate  in  sestivation :  4  small 
petaloid  scales,  alternate 
with  them,  and  placed  be- 

tween them  and  the  sta- 
minal  tube.  Stamens  co- 

hering into  a  fleshy  tube, 
nearly  as  long  as  the  petals, 
with  8  equal  anther-lobes, 
externally  adnate  in  a  close 
ring  around  its  thickened 
mouth,  and  opening  ex- 
trorsely  by  a  valve-like membrane  hinged  at  the 
bottom  and  reflected  :  pol- 

len singularly  cruciform. 
Ovary  quite  free,  com- 

pressed, and  2-grooved,  sup- 
ported on  a  stipitate  gyno- 

phorus, 1-locular  at  the 
summit,  2-locular  at  base, 
with  a  single  anatropal 
oyule  in  each  incomplete 
cell,  suspended  from  near Fig.  CCCX.  his.  the  apex  of  a  free  central 

Fig.  CCCX.  his. — Aptandra  Spniceana.  1.  au  expanded  flower;  2.  a  petal ;  3.  tiilie  of  .stamens, 
with  4  petaloid  glands  at  the  base  ;  4.  pistil ;  5.  section  of  ovary— /rom  drawings  hy  Mr.  Miers. 
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placenta.  Style  erect,  slendei'.  Stigma  spatliulate  in  the  mouth  of  stamina!  tube, 
compressed,  with  2  obsolete  contracted  lips.    Fruit  unknown. 

"  From  these  characters  it  is  clear  that  the  genus  on  which  this  small  order  has  been 
founded  does  not  belong  to  any  other  known  family  :  it  approaches  nearest  to  the 
Olacacea),  through  Cathedra  and  Endusa,  in  its  2-celled  cionospermous  ovary,  but  its 
other  characters  are  at  variance.  The  dehiscence  of  its  anther-cells  bears  some  resem- 

blance to  that  of  the  Berberidaceec  or  Lauraceje,  but  is  still  more  like  that  of  the 
anomalous  genus  Diclidanthera,  as  is  also  its  stipitate  ovary ;  but  in  the  latter 
instance  the  stamens  are  quite  distinct,  and,  by  their  adhesion  to  the  alternate  valvate 
petals,  serve  to  glue  them  into  a  gamophyllous  tube,  and  its  ovary  is  completely 
5-locular,  with  ovules  attached  to  the  axis. 

"  Only  a  single  species  has  yet  been  discovered,  which  was  found  by  Mr.  Spruce,  at 
Obidos,  on  the  River  Amazon." GENUS. 

Aptandra,  Miers. 
Numbers.    Gen.  1.   Sp.  1. 

Hamamelidacece. 
Position. — Olacaceaj. — ApTANDRACEiE. — Humiriacese. — Canellacea). 

Oleacece. 
J.  MlERS. 
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Order  CLXV.   EPACRIDACE^  — Epacrids. 

Epacridese,  iZ.  Brown  Prodr.  535.  (1810);  Link  Handb.  1.  601.  (1829),  a  §  c/Ericese  ;  DC.  Prod.  7. 
734  ;  Endl.  Gen.  clx. 

Diagnosis. — Erical  Exogens,  with  monopetalous  Jlowers,  perfect  free  stamens,  seeds  with  a 
firm  sTcin,  and  l-celled  anthers  opening  longitudinally. 

Shrubs  or  small  trees,  their  hair,  when  present,  being  simple.  Leaves  alternate,  very 
rarely  opposite,  entire  or  occasionally  serrated,  usually  stalked  ;  their  bases  sometimes 
dilated,  cucuUate,  overlapping  each  other  and  half  sheathing  the 
stem,  without  a  midrib,  but  with  the  veins  simple  and  parallel,  or 
radiating  from  the  base.  Flowers  white  or  purple,  seldom  blue, 
either  in  spikes  or  terminal  racemes,  or  solitary  and  axillary  ;  the 
calyx  or  pedicels  with  2  or  several  bracts,  which  are  usually  of  the 
same  texture  as  the  calyx.  Calyx  5-parted  (very  seldom  4-parted), 
often  coloured,  persistent.  Corolla  hypogynous,  monopetalous,  either 
deciduous  or  withering,  sometimes  capable  of  being  separated  into 
5  pieces,  its  hmb  with  5  (rarely  4)  equal  divisions,  sometimes,  in 
consequence  of  the  cohesion  of  the  segments,  bursting  transversely  ; 
the  aestivation  valvate  or  imbricated.  Stamens  equal  in  number 
to  the  segments  of  the  corolla,  and  alternate  with  them  ;  very  sel- 

dom fewer  in  number.  Filaments  arising  from  the  corolla,  or  hy- 
pogynous. Anthers  one-celled,  with  a  single  receptacle  of  pollen, 

which  forms  a  complete  partition  sometimes  having  a  border  ;  un- 
divided, opening  longitudinally.  Pollen  either  nearly  round  or 

formed  of  3  connate  grains.  Ovary  sessile,  usually  surrounded  at 
the  base  with  5  distinct  or  connate  scales  ;  with  several,  rarely  a 
single,  cell  ;  ovules  solitary  and  pendulous,  or  00  ;  style  1  ;  stigma 
simple,  or  occasionally  toothed.  Fruit  drupaceous,  baccate,  or  cap- 

sular. Seeds  with  albumen.  Embryo  taper,  straight  in  the  axis, 
more  than  half  as  long  as  the  albumen  ;  the  cotyledons  very  short, 
the  radicle  superior  in  the  drupaceous  species,  variable  in  the 
capsular. 

This  Order  differs  from  Heathworts  chiefly  in  the  structure  of  the 
anther  ;  but  that  organ  being  one  of  the  principal  features  of  Heath- 
worts,  any  material  deviation  from  it  acquires  an  unusual  degree  of 
consequence.    In  the  latter  Order  the  anther  consists  of  2  cells, 
usually  furnished  with  peculiar  appendages ;  in  Epacrids  it  is  l-celled, 
with  no  appendages  whatever.    In  some  other  respects  Epacrids 
are  different  from  Heathworts  :  their  stamens  very  commonly  ad- 

here to  the  sides  of  the  corolla,  a  circum- 
stance which  is  at  variance  with  the  Eri- 

cal and  all  the  neighbouring  Alliances, 
and  their  leaves  have  veins  with  quite  the 
structure  of  Endogens,  so  that  although 
the  two  Orders  have  but  slender  verbal 
distinctions,  they  are  in  reality  extremely dissimilar. 

All  natives  of  the  Indian  archipelago, 
or  Australasia,  or  Polynesia,  where  they 
abound  as  Heaths  do  at  the  Cape  of  Good  Hope.    It  is  remarkable  that  only  1  or  2 
Heathworts  are  found  in  the  countries  occupied  by  Epacrids. 

The  species  are  chiefly  remarkable  for  the  great  beauty  of  their  flowers  and  the  sin- 
gular structiire  of  their  leaves,  as  above  described.  All  the  fruits  of  the  berry-bearing 

section,  especially  those  of  Lissanthe  sapida,  are  esculent  ;  but  the  seeds  are  too  large, 
and  the  pulpy  covering  too  thin,  to  render  them  very  available  for  food  ;  Astroloma 
humifusum,  the  Tasmanian  Cranberry,  is  foimd  all  over  that  colony.    It  has  a  fniit  of  a 

Fig.  CCCXI.— Dracophyllum  scopaiium.— Hoo/:e>-.  1.  a  sepal :  2.  a  flower  with  its  bract ;  3.  section of  a  seed-vessel. 

Fig  CCCXI. 
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green  or  whitish  colour,  sometimes  slightly  red,  about  the  size  of  a  black  currant,  con- 
sisting of  a  viscid,  apple-flavoured  pulp  inclosing  a  large  seed.  This  fruit  grows  singly  on 

the  trailing  stems  of  the  plant,  which  resembles  Juniper,  bearing  beautiful  scarlet  blos- 
soms in  winter.  The  fruit  of  Styphelia  adscendcns,  a  small  prostrate  shrub,  resembles 

in  appearance  and  character  that  of  Astroloma  humifusa.  Leucopogon  llichei,  called 
Native  Currant,  is  a  large  dense  shrub,  growing  only  on  the  sea-coast,  and  attaining  to  a 
height  of  from  four  to  seven  feet.  The  berries  are  small,  white,  and  of  a  herby  flavour. 
In  D'Entrecasteaux's  voyage  in  search  of  La  Perouse,  a  French  naturalist  named  Riche 
was  lost  for  thi'ee  days  on  the  south  coast  of  New  Holland,  and  supported  himself  princi- 

pally upon  the  berries  of  this  plant  ;  in  commemoration  of  which  circumstance  it  has 
received  its  specific  name. — Backhouse. 

I,   STYPHKLiEiE. —  One- seeded. 
Conostephium,  Benth. 
Styphelia,  Smith. Solcniscia,  DC. 
Astroloma,  R.  Br. 

Ventenatia,  Cav.  part. 
Stomarrhena,  DC. 

Stenanthera,  R.  Br. 
Brachyloma,  Sander. 
Melichrus,  R.  Br. 

Fentmatia,  Cav.  part. 

GEN 
M didepas,  Endl. 

Cyathodes.  R.  Br. Jjissanthe,  R.  Br. 
Androstoma,  Hook  Jil. 
Leucopogon,  R.  Br. 

I'erojoa,  Cav. 
Peroa,  Pers. 

Monotoca,  R.  Br. 
Acrotrlche,  R  Br. 
Trochocarpa,  R  Br. 
Decaspora,  R.  B>-. Pentachoiidra,  R.  Br. 

ERA. 
Needhamia,  R.  Br. 
Oligarrhena,  R.  Br. 

II.   Epacrea. —  Many- seeded. 
Epacris,  Smith. Lysinema,  R.  Br. Julieta,  Leschen. Lebetanthus,  Endl. 
AUodapc,  Endl. Prlonotes,  R.  Br. 

Cosmelia,  R.  Br. 

Andersonia,  R.  Br. 
Atherocephala,  DC. 

Ponceletia,  R.  Br. 
Sprengelia,  Smith. Poiretia,  Cav. 
Cystanthe,  R.  Br. Pilitis,  Lindl. 
Richea,  R.  Br. 
Dracopliylhim,  Lab. 
Bacryanthus,  Endl. 

Sphenotoma,  R,  Br. 

Numbers.  Gen.  30.  Sp.  320. 

Position. — EricaeejK. — Epacridace.e.- 

Androstoma,  Hooh.  fil.  near  Lissantlie. 

2  K 
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Order  CLXVI.    PYROLACEiE.— Wintergreens. 

Pvroleae,  Lindl.  Coll.  Bot.  t.  5.  (1821).— Pyrolaceae,  Ed.  pr.  clxiv.  (1836)  :  Endl.  Gen.  p.  760.  DC. ^  Prodr.  7.580. 
Diagnosis. — Erical  Exogens,  with  half  monopetalous  flowers,  the  stamens  free  and  all 

perfect,  loose-skinned  seeds,  and  an  embryo  at  the  base  of  the  albumen. 
Herbaceous  plants,  rarely  under-shrubs.  Stems  round,  naked  ;  in  the  frutescent 

species  leafy.  Leaves  simple,  entire  or  toothed.  Flowers  in  terminal  racemes,  or 
solitary.  Sepals  5,  persistent,  inferior.  Corolla  sUghtly 
monopetalous,  hypogynous,  regular,  deciduous,  4-  or  5- 
parted,  with  an  imbricated  aestivation.  Stamens  hypogy- 

nous, twice  as  numerous  as  the  divisions  of  the  corolla, 
those  opposite  the  petals  sometimes  without  anthers  ; 
anthers  2-celled,  opening  by  pores.  Ovary  superior,  4-  or 
5-celled,  many-seeded,  with  an  hypogynous  disk  ;  style  1, 
declinate  ;  stigma  slightly  indusiate.  Fruit  capsular,  4-  or 
5-celled,  dehiscent,  with  central  placentae.  Seeds  indefinite, 

1  minute,  with  a  loose  winged  skin  ;  embryo  minute,  at  the 
base  of  a  fleshy  albumen,  placed  across  the  principal  axis  of 
the  exterior  skin. 

Wmtergreens  are  usually  considered  a  portion  of  the 
Order  of  Heathworts,  but  their  habit  is  so  different, 
that  I  cannot  hesitate  to  separate  them,  especially  as 
their  minute  embryo  and  declinate  styles  are  real  marks 
of  difference,  Cladothamnus  fruticosus  forms  a  passage  to 
Heathworts,  and  Pyrola  aphylla  to  Fir-rapes.  An  approach 
to  the  indusiate  stigma  of  Goodeniads  occurs  in  that  of 
P.  aphylla  and  some  others. 

Natives  of  Europe,  North  America,  and  the  northern 
parts  of  Asia,  in  Fir  woods,  or  similar  situations. 

Chimaphila  umbellata  is  a  most  active  diuretic  ;  it  is  also 
found  to  possess  valuable  tonic  properties.  The  leaves, 
which  are  bitter-sweet,  applied  to  the  skin,  act  as  slight 
vesicatories.  C.  maculata,  a  very  closely  allied  species,  is 
asserted  by  some  American  practitioners  to  be  wholly  inert. 
It  is  said  to  be  a  palliative  in  strangury  and  nephritis,  and 
to  alleviate  the  ardor  urinse.  It  appears  to  possess  a  narco- 

tic action.  But  this  is  contrary  to  the  statement  of  Pursh, 
who  says  it  has  active  properties  ;  and  therefore  Wood  and 
Bache  are  of  opinion  that  it  probably  possesses  the  same 
quaUties  as  Chimaphila  umbellata.  Pyrola  rotundifolia 
had  once  a  great  reputation  as  a  vulnerax-y. 

Fig.  CCCXII. 

Cladothamnus,  Bung. 
Tolmicea,  Hook. 

Chimaphila,  Pursh. 
Chimaza,  R.  Br. 
Pseva,  Raf 

GENERA. 
Shortia,  Torr  et  Gr.         Galax,  Linn. 
Pyrola,  Toitrnef.  \  Erythrorhiza, Monescs.  Salisb. 
BryophUialmum , 

E. 
Mey. 

L.  r. Rich. 
Solenandria,  Palis. 

Numbers.  Gen.  5.  Sp.  20. 

Bland/ordia,  Andr. Viticella,  Mich. 
Belvedera,  Gronov. 

Gentianacece. 
Position. — Monotropacese. — Pyrolace^. — t  rancoacefe. 

OrobanchacetB. 

Fig.  CCCXII.— Pyrola  chlorantha.— /foofcer.  1.  a  pistil ;  2.  an  anther  ;  3.  seeds  ;  4.  a  seed  much 
more  magnified,  with  the  nucleus  cut  through  ;  5.  a  section  of  the  nucleus,  showing  the  embryo. 

Q>1.  Planchon  is  of  opinion  that  the  undoubted  affinity  of  Sarraceniads,  p.  429,  is 
here.    See  London  Journ.  Bot.  v.  2.53.) 
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Order  CLXVII.    FRANCOACE.^].— F RANCOAI 

Galacineae,  Donin  Edinb.  New  Phil.  Journ.  Oct.  1828.  Ed.  Pr.  No.  146.  (1830).— Francoacesc, 
de  Juss.  Ann.  Sc.  Nat.  25.  9.  (1832);  LindL  in  Bot.  Reg.  ful.  1()45  (1834);  Key  to  Bot.  47.  (1835) 
DC.  Prodr.  7.  777.;  Endl.  Gen.  p.  812. 

Diagnosis. — Erical  Exogens,  with  polypetalous  flowers,  the  stamens  free,  half  sterile  and 
scale-like,  and  tight-skinned  seeds. 

Stemless  herbaceous  plants,  with  lobed  or  pinnated  leaves,  without  stipules, 
scape-like,  with  a  racemose  inflorescence.  Petals  persistent  for  a  long  time, 
deeply  four-cleft.  Petals  4,  inserted  near  the  base  of  the 
calyx.  Stamens  sub-hypogynous,  four  times  as  numerous  as 
the  petals,  alternately  rudimentary.  Ovary  superior,  with  4 
cells  opposite  the  petals  ;  ovules  numerous  ;  stigma  4-lobed, 
sessile.  Capsule  membranous,  4-valved,  with  a  loculicidal  or 
septicidal  dehiscence.  Seeds  numerous,  minute,  with  a  minute 
embryo  in  the  base  of  fleshy  albumen. 

The  importance  of  the  character  derived  from  the  presence 
of  a  very  minute  embryo  in  the  base  of  a  lax'ge  quantity  of 
albumen  not  having  been  taken  into  account,  Botanists  do  not 
seem  to  have  judged  correctly  of  the  true  position  of  Fran- 
coads  in  a  natural  system.  They  stand  near  Saxifrages 
according  to  Don,  Roseworts  in  the  opinion  of  De  Candolle, 
Houseleeks  according  to  Adrien  de  Jussieu,  Hooker,  and 
Endlicher.  It  is  true,  that  looking  to  the  separation  of  the 
carpels  of  Francoa  when  ripe,  and  its  abortive  stamens,  a 
case  in  favour  of  the  approximation  of  the  Order  to  House- 

leeks (Crassulacese)  may  seem  to  be  made  out  ;  but  then 
Tetilla  does  not  separate  its  carpels,  but  divides  them  through 
the  back  ;  and  moreover,  there  is  no  resemblance  either  in 
habit,  or  in  the  pi'oportions  of  the  flowers,  or  in  the  structure 
of  the  fruit,  or  in  the  organisation  of  the  seeds  between  that 
Order  and  Francoads.  There  can  be  no  doubt  that  the  real 
affinity  of  these  plants  is  with  Dionaea,  which  chiefly  differs 
in  its  unilocular  fruit,  anisomerous  flowers,  and  the  want  of 
sterile  stamens.  Its  seeds  are  absolutely  the  same  in  all 
essential  respects. 

All  the  species  hitherto  discovered  are  Chilian. 
The  juice  of  the  Francoas  is  said  to  be  regarded  in  Chili  as 

cooling  and  sedative  ;  the  root  dyes  black.  Tetilla  is  called  in 
the  same  country  Teta  de  capra  and  Culantrillo  ;  according 
to  Poppig,  the  leaf-stalks  are  eaten  as  a  remedy  for  dysentery, 
and  are  remarkable  for  their  astringency. 

Stems 
Calyx 

Francoa,  Cav. 
Lhwpanhe,  Feuill. 

GENERA. 
Tetilla,  DC. 

Dimorphflpetalum,  Bert. 

CCCXllJ. 

Anarmosa,  Miers. 
Tclmplashim,  Kunze. 

Numbers.    Gen.  2.    Sp.  f>. 

Crassidaccce. 
Position. — Pyrolacese. — Francoace.'F,.- 

Drose7'acea;. 

Fig.  CCCXIII. — Francoa  appendiculata.  1.  stamens  and  pistil ;  2.  cross  section  of  the  ovary  ;  3. perpendicular  section  of  the  seed. 

2  K  2 
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Order  CLXVIII.    MONOTROPACEiE.— Fir-rapes. 

Monotropeae,  Nutt.  Gen.  1.  272.  (1818) ;  Endl.  Gen.  p.  760.;  DC.  Prodr.  7.  779. 

Diagnosis. — Erical  Exogens,  with  half  monopetalous  flowers,  free  stamens  all  perfect,  loosc- 
sTcinned  or  winged  seeds,  and  an  embryo  at  the  apex  of  the  albumen. 

Parasites  growing  on  the  roots  of  Pines  and  other  trees.  The  stems  brown  or  ahnost 
colourless,  with  no  true  leaves,  but  covered  with 
scales.  Flowers  in  terminal  spikes  or  racemes. 
Sepals  4,  5,  membranous,  tapering,  distantly 
arranged  in  a  broken  whorl.  Petals  the  same 
number,  either  imbricated  and  saccate  at  the 
base,  or  combined  into  a  monopetalous  corolla. 
Stamens  8-  10,  hypogynous,  sometimes  alter- 

nating with  10  hypogynous  recurved  glands; 
anthers  2-celled,  sometimes  opening  longitud- 

inally, the  cells  becoming  confluent  by  the  rolling 
back  of  the  short  anterior  valves,  and  producing 
the  appearance  of  abilabiate  anther;  sometimes 
parallel-celled  with  bristles  at  the  base.  Ovary 
round,  4-  5 -furrowed,  articulated,  with  a  short 
cylindrical  style,  terminating  in  a  succulent 
funnel-shaped  stigma ;  4-  5-celled  at  the  base, 
1 -celled,  with  5  parietal  placentte  at  the  apex. 
Fruit  a  dry  capsule,  splitting  through  the  cells 
and  bearing  the  placentiae  on  the  middle  of  the 
valves.  Seeds  00,  with  a  loose  skin,  or  winged 
at  the  end  ;  embryo  minute,  undivided,  in- 

closed within  the  apex  of  fleshy  albumen. 
The  dehiscence  of  the  anthers  separates  these 

from  Wintergreens,  as  well  as  their  leafless, 
scaly,  and  parasitical  habit;  besides  which,  pig  CCCXIV. 
there  is  a  difference  in  the  position  of  the  em- 

bryo, that  organ  being  at  the  apex  of  the  albumen  in  Fir-rapes,  and  at  its  base  in  Winter- 
greens.    The  curious  leafless  Pyrola  called  P.  aphyUa  exhibits,  among  Wintergreens, 
the  peculiar  scaly  brown  aspect  of  Fir-rapes,  and  thus  connects  the  two  Orders. 

Natives  of  Europe,  Asia,  and  North  America,  in  cool  places,  especially  in  Fir  woods. 
Several  species  smell  of  Violets  or  Pinks.  In  Germany  the  powder  of  Monotropa 

Hypopithys  is  given  to  sheep  when  attacked  by  coughs.  The  North  American  Indians 
are  said  to  employ  Pterosppra  andromedea  as  an  anthelmintic  and  diaphoretic. 

GENERA. 

Monotropa,  iVM«.  I    0»*o6awcAo«<fe«,Tournf.iSchweinitzia,  j  ?  Corallophyllum,K'M?i</i, Hypopithys, -DiW.  Pterospora,  i\rM«.  iWowo<rop««,  Schwein.  ?  Pholisma,  iV^wiiaW. 

Numbers.  Gen.  6.  Sp.  10. 

Orohanchacece  ? 
Position. — Pyrolacese. — Monotropace^.  

_  Fig.  CCCXIV.— Monotropa  Hypopithys.  2.  a  flower;  3.  a  pistil ;  4.  the  same  di\ided  perpendicularly  ; 
0.  a  seed.— 6.  seed  of  Pterospora  andromedea ;  7.  a  section  of  it. 

(N.B.  The  parasitism  of  Hypopithys  is  denied  by  Duchartre  in  an  interesting 
memoir  in  the  Ann.  Sc.,  3  ser.  VI.  30.) 
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Order  CLXIX.    ERlOACEiE.— Heatiiworts. 
Ericae,  Jmw.  Gen,  159.  (1789).- Ericeae,  R.  Brown  Prodr.  557.  (1810).— Hhododendra,  Juss.  Gen.  158. 

,  1789).— Ericinese,  Dcsv.  Journ.  Hot.  28.  (18 1.'});  Don  in  Edinb.  Phil.  Journal,  p.  150.  (1834); Klotzsch  in  Linncea,  vol.  9.  67.  Litt.  (18;}5). — lihodonicese  and  Ericaceae,  DC.  Fl.  Fr.  3.  671.  and 
675.  (1815).— Ericacese,  Ed.  Pr.  clxvi.  (1836) ;  Endl.  Gen.  clxi.;  DC.  Prodr.  7.  680  ;  Mcisner,  p.  244. 

Diagnosis. — Encal  Exogcns,  vnth  monopctalous  Jloivcrs,  free  stamens  all  perfect^  loose- 
skinned  or  tight-skinned  seeds,  and  '2-celled  anthers  opening  by  pores. 

Shrubs  or  under-slirubs.  Leaves  evergreen,  rigid,  entire,  whorled,  or  opposite,  with- 
out stipules.     Intiorcscence  vai'iable,  the  pedicels  generally  bracteate.    Calyx  4-  or 

5-cleft,  nearly  equal,  inferior, 
persistent.  Corolla  liypogynous, 
monopetalous,  4-  or  5-cleft,  occa- 

sionally separable  into  4  or  5 
pieces,  regular  or  irregular,  often 
withering,  with  an  imbricated 
ecstivation.  Stamens  definite, 
equal  in  number  to  the  segments 
of  the  corolla,  or  twice  as  many, 
hypogynous,  or  scarcely  inserted 
into  the  base  of  the  corolla  ;  an- 

thers 2-celled,  the  cells  hard  and 
dry,  separate  either  at  the  apex 
or  base,  where  they  are  furnished 
with  some  kind  of  appendage, 
and  dehiscing  by  a  pore.  Ovary 
surrounded  at  the  base  by  a  disk, 
or  secreting  scales  ;  many-celled, 
many-seeded;  style  1,  straight; 
stigma  1,  undivided  or  toothed, 
or  3-cleft,  with  an  indication  of  an 
indusium.  Fruit  capsular,  many- 
celled,  with  central  placentae ; 
dehiscence  various.   Seeds  indefi- 

Fig.  CCCXV. 

nite,  minute ;  testa  firmly  adl.ering  to  the 
kernel ;  embryo  cylindrical,  in  the  axis  of  fleshy 
albumen ;  radicle  much  longer  than  the  coty- ledons and  next  the  hilum. 

This  Natural  Order  contains  some  of  the  most 
beautiful  plants  of  which  we  have  any  knowledge. 
They  were  formerly  separated  into  two  Orders  by  Jussieu,  who 
distinguished  Ericpc  and  Rhodoclendra  by  the  dehiscence  of  their 
capsule;  a  character  not  now  esteemed  of  ordinal  importance,  and 
consequently  abandoned.  Heathworts  differ  from  Bilberries 
and  Bellworts  in  their  superior  ovary,  from  Epacrids  in  the  2- 
celled  anthers,  from  Wintergi-eens  and  Fir-rapes  in  the  structure 
of  their  seeds  and  habit,  and  from  all  the  Orders  of  which  Figworts  and  Gentiauworts 

Fig.  CCCXV. — Rhododendron  pumiliim  ;  1.  a  calyx  and  pistil,  with  all  the  stamens  removed;* 
2.  an  anther  ;  3.  a  ripe  capsule  burst ;  4.  a  vertical  section  of  a  seed — after  J.  D.  Hooker. 

Fig.  CCCXVI.— Arctostaphylos  puugens.    1.  a  stamen  ;  2.  a  cross  section  of  an  ovary. 

Fig.  CCCXVI. 
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may  be  considered  the  representatives,  in  the  stamens  not  growing  npon  the  petals, 
and  in  the  cells  of  the  ovary  agreeing  in  number  with  the  lobes  of  the  calyx  and 
corolla.  The  genus  Saurauja  among  Dilleniads,  has  very  much  the  structure  of  a 
Clethra.  In  Horsfield's  PlantcB  Javanicce,  p.  86,  mention  is  made  of  the  pecuUar nature  of  the  stigma  in  these  plants,  which  Mr.  Bennett  justly  compares  to  the  indusium 
of  Goodeniads.  I  have  endeavoured  to  show  that  this  rim  is  nothing  more  than  the 
points  of  carpellary  leaves  separated  from  the  stigma,  which  is  itself  a  prolongation  of 
the  placenta.  See  Botanical  Register,  1840,  t.  9,  and  some  observations  on  Babing- 
tonia  in  the  same  work. 

Heathworts  are  most  abundant  at  the  Cape  of  Good  Hope,  where  immense  tracts  are 
covered  with  them  ;  they  are  common  in  Europe  and  North  and  South  America,  both 
within  and  without  the  tropics  ;  less  common  in  Northern  Asia  and  India,  and  almost 
unknown  in  Australasia,  where  their  place  is  supphed  by  Epacrids.  Although  found 
in  tropical  countries,  as  for  example,  Java,  it  is  only  in  their  highlands. 

It  is  worthy  of  note  that  although  Botanists  do  not  now  admit  the  two  sections  of  this 
Order  to  be  of  the  same  value  as  was  assigned  to  them  by  Jussieu,  yet  that  there  is  a 
considerable  difference  in  the  nature  of  their  secretions.  Ericese  are  to  a  large  extent 
inert,  there  not  being,  in  the  Avhole  of  the  vast  genus  Erica,  a  single  instance  of  a  medi- 

cinal species,  for  Erica  arborea,  once  held  to  be  an  alexipharmic,  seems  to  have  been  a 
merely  superstitious  medicine.  Calluna  vulgaris,  the  common  Heather,  is  however 
astringent,  and  is  employed  both  by  fullers  and  dyers  ;  its  tough  branches  are  the  com- 

mon material  out  of  which  brooms  are  made  in  this  country,  and  the  flowers  ai'e  pecu- 
liarly grateful  to  bees.  We  do,  however,  find  among  the  Ericese  species  to  which  useful 

qualities  cannot  be  denied.  Some  are  astringents  ;  as  Arctostaphylos  Uva  ursi,  believed  to 
be  a  decided  palliative  in  nephritic  paroxysms  ;  it  is  also  employed  in  dysuria,  catarrhus 
vesicse,  leucorrhoea  and  gonorrhoea.  Its  action  is  slow,  and  it  therefore  requires  to  be 
given  for  a  considerable  period  ;  although  the  effects  are  uncertain  they  sometimes  give 
astonishing  relief. — Pereira.  The  fruit  of  Gaultheria  procumbeus,  a  little  dwarf  North 
American  evergreen,  contains  an  aromatic,  sweet,  highly  pungenf  volatile  oil,  which  is 
antispasmodic  and  diuretic.  A  tincture  has  been  useful  in  diarrhoea.  Coxe  states  that 
the  infusion  is  serviceable  in  asthma.  It  is  used  in  North  America  as  tea  ;  and  brandy  in 
which  the  fruit  has  been  steeped  is  taken  in  small  quantities  in  the  same  way  as  common 
bitters.  The  oil  is  known  under  the  name  of  Oil  of  Wiutergreen,  and  is  used  by 
druggists  to  flavour  syrups,  and  also  by  perfumers. 

The  berries  of  the  succulent-fruited  kinds  are  usually  grateful,  and  sometimes  used  as 
food.  G.  procumbens  and  Shallon,  Arctostaphylos  alpina,  and  Brosseea  cocciuea,  are 
examples  of  this.  In  Van  Diemens  Land  the  G.  hispida,  or  Waxcluster,  bears  snow- 
white  berries,  with  a  flavour  by  no  means  unpleasant  ;  in  taste  it  is  said  to  resemble 
the  Gooseberry,  but  it  is  somewhat  bitter  ;  but  according  to  some,  the  G.  antipoda 
is  said  to  have  more  merit  as  a  fruit.  The  Arbutus  Unedo  (KOfxapos  of  Dioscorides) 
bears  a  red  fruit  something  like  a  Strawberry,  whence  the  plant  has  been  familiarly 
named  the  Strawberry-tree  ;  its  bark  and  leaves  are  astringent.  A  wine  is  made  from 
the  fruit  in  Corsica,  but  it  is  reported  to  be  narcotic,  if  taken  in  quantity.  A.  Andrachne 
is  stated  to  have  similar  qualities.  In  some  instances  this  narcotic  quality  is  so  con- 

centrated that  the  plants  become  poisonous.  The  shoots  of  Andromeda  ovalifolia  poison 
goats  in  Nipal.  It  is  stated  by  Dr.  Horsfield  that  a  very  volatile  heating  oil,  with  a 
peculiar  odour,  used  by  the  Javanese  in  rheumatic  affections,  is  obtained  from  another 
species  of  Andromeda.  A.  polifolia,  a  small  shrub,  found  wild  in  the  bogs  of  the  North 
of  Europe,  is  an  acrid  narcotic,  and  proves  fatal  to  sheep.  Similar  properties  have  been 
observed  in  the  United  States  in  A.  mariana,  and  others.  It  is  however  m  the  Rhodo- 
dendrese  that  dangerous  narcotic  qualities  are  most  prevalent.  The  leaves  of  Ledum 
latifolium  and  palustre  infused  in  beer  render  it  unusually  heady,  producing  headache, 
nausea,  and  even  delirium.  They  have  nevertheless  been  used,  it  is  said,  with  advan- 

tage in  tertian  agues,  dysentery,  and  diarrhoea.  The  leaves  of  Kalmia  latifolia  are 
poisonous  to  many  animals,  and  are  reputed  to  be  narcotic,  but  their  action  is  feeble. 
Bigelow  states  that  the  flesh  of  pheasants  which  have  fed  upon  the  young  shoots  is  poi- 

sonous to  man,  and  some  cases  of  severe  illness  are  on  record  which  have  been  ascribed 
to  this  cause  alone.  The  flowers  exude  a  sweet  honey -like  juice,  which  is  said  when 
swallowed  to  bring  on  intoxication  of  a  phrenitic  kind,  which  is  not  only  formidable  in 
its  symptoms  but  very  lengthened  in  its  duration. — Bicrnett.  Rhododendron  chrysan- 
thum,  a  Siberian  bush,  is  one  of  the  most  active  of  narcotics.  Pallas  and  Koelpin  assert 
that  a  strong  decoction  of  the  leaves  is  of  the  greatest  service  in  chronic,  but  dangerous 
in  acute,  rheumatism.  Its  value  as  a  means  of  removing  arthritic  complaints  has  also 
been  highly  spoken  of.  Finally,  Pallas  mentions  an  inveterate  case  of  nervous  sciatica, 
which  had  brought  the  patient  to  a  state  of  lameness  and  deplorable  emaciation,  which 
was  completely  cm-ed  by  perseverance  in  the  use  of  the  leaves  for  two  years.    No  sub- 
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sequent  inconvenience  was  experienced,  nor  any  signs  of  habitual  drunkenness,  although 
the  dose  was  as  much  as  4  fluid  ounces  of  the  concentrated  infusion  daily.  It  has  been 
said  that  the  connnon  evergreen  shrub,  Rhododendron  ponticum,  was  the  plant  from 
whose  flowers  the  bees  of  Pontus  collected  the  honey  that  jiroduced  the  extraordinary 
s\Tnptoms  of  poisoning  described  as  having  attacked  the  Greek  soldiers  in  the  famous 
retreat  of  the  10,000.  Xenophon  says  that  after  eating  it  the  men  fell  stupefied  in  all 
directions,  so  that  the  camp  looked  like  a  battle-field  covered  with  corpses.  But  the 
Russian  traveller  Pallas  is  of  opinion  that  Azalea  pontica  was  the  real  cause  of  the  mis- 

chief. He  says  that  the  effects  of  the  Euxine  honey  are  like  those  of  Lolium  temulen- 
tum,  and  occur  in  a  country  where  no  Rhododendron  grows.  The  natives  are  well 
aware  of  the  deleterious  qualities  of  the  plant,  and  it  is  related  that  goats  which  browse 
on  the  leaves,  before  the  pastures  are  green,  suffer  in  consequence,  and  moreover  that 
cattle  and  sheep  perish.  R.  maximum  is  said  by  soma  writers  to  be  a  mere  astringent, 
and  by  others  to  be  certainly  a  poison.  The  Swiss  R.  ferrugineum  is  another  narcotic  ; 
an  oil  is  obtained  from  its  buds,  which  in  Piedmontese  medicine  is  called  Olio  di  Mar- 
iiiotta,  and  is  used  in  pains  of  the  joints.  The  flowers  of  R.  arboreum  are  eaten  by  the 
hill  people  of  India,  and  are  formed  into  a  jelly  by  European  visitors.  The  ferruginous 
leaves  of  R.  campanulatum  are  used  as  snuff"  by  the  natives  of  India,  as,  we  are  informed by  De  Candolle,  is  in  the  United  States  the  brown  dust  that  adheres  to  the  petioles  of 
Kalmias  and  Rhododendrons.  The  leaves  of  Arctostaphylos  Uva  ursi  are  used  by 
the  N.  American  Indians  for  mixing  with  tobacco  in  the  proportion  of  one-fourth 
of  the  former. — Gcyer. 

GENERA. 
I.  EwcEJE.— Fruit  locu- 

licidal,  rarely  septicidiil 
or  berried.  Buds  na- ked. 

*  Ericid^e. 
Salaxis,  Salisb. 

Coccosperma,  Klotsch. 
Lagenocarpus,  Klotsch. 
Scyphogyne,  Bron(]n. 

Tristemon,  Klotsch. 
Omphalocaryon,  Klots. 

Codonostigma,  Klotsch. 
Coilostigma,  Bcvth. 

Thamniiiin,  Klotsch. 
Codonanthemum,  KM. 
Syndesmanthus,  Klotsch. 
Macrolinum,  Klotsch. 

Sympieza,  Lichtenst. 
Microgomphus,  Benth. 

Simocheilus,  Benth. 
Plagiostemon,  Klotsch. 
Thamnus,  Klotsch. 
Thoracosperma,  Klot. 
Octofjonia,  Klotsch. 
Pachycalyx,  Klotsch. 

Acrostemon,  Klotsch. 
Comacephaliis,  Klotsch. 

Grisebachia,  Klotsch. 
Finckea,  Klotsch. 
Eremia,  Don. 

Poderemia,  Benth. 
Micreremia,  Benth. 
Hexastemon,  Klotsch. 

Microtrema,  Klotsch. 
Blseria,  Linn. 
Ericinella,  Klotsch. 
Philippia,  Klotsch. 

Eleutherostemon,  Klot. 
Bnickenthalia,  Reichenb. 
Erica,  Linn. 

Ectasis,  Benth. 
Callicodon,  Benth. 
Desmia,  Don. 
Polydesmia,  Benth. 
Cliromostegia,  Benth. 

Enodcsmia,  Don. 
Amphodea,  Sahsb. 
Geissosteyia,  Benth. 
Gigandra.  Salisb. Pelostoma,  Salisb. 
Didymanthera,  Benth. 
Syringodea,  Benth. 
Eurylepis,  Benth. Callibotrys,  Salisb. 
Pleurocallis,  Salisb. 
Evanthe,  Salisb. 
Chona,  Don. 
Octopera,  Benth. 
Dasyanthes,  Bentli. 
Batridiv.m,  Salisb. 
Stellanthe,  Benth. 
Myra,  Salisb. Ceramns,  Salisb. 
Euryloma,  Don. 
Platyloma,  Benth. 
Callista,  Don. 
Cyatholoma,  Benth. 
P'latyspora,  Salisb. Lamprotis,  Don. 
Eurystegia,  Benth. 
Trigemrna,  Salisb. 
Oxyloma,  Benth. Pseudercmia,  Benth. 
Pachysa,  Don. 
Anaclasis,  Benth. 
Henms,  Benth. 
Diphiliis,  Salisb. Loxomeria,  Salisb. 
Eremocallis,  Salisb. 
Pyronium,  Salisb. 
Gypsocallis,  Salisb. Ceramia,  Don. 
Ephebus,  Salisb. 
Orophanes,  Salisb. 
Leptodendron  Benth. 
Heliophanes,  Salisb. 
Lophandra,  Don. Mclastcmon,  Salisb. 
Eurystoma,  Benth. 
Polycodon,  Benth. 
Elytrostegia,  Benth. 

Arsace,  Salisb. 
Chlorocodon,  Benth. 

Pentapera,  Klotsch. 
Macnabia,  Benth. 

Nabea,  Lehm. 
Calluna,  Salisb. 

Andromedid^. 
Menziesia,  Smith. 
Bryanthus,  Gmel. 
Phyllodoce,  Salisb. DabOecia.  Don. 
Boretta,  Neck. 
Arcimbalda,  Endl. 
Candollea,  Baumg. 

Andromeda,  Linn. 
Cassiope,  Don. 
Polifolia,  Buxb. 
Cassandra,  Don. 
Lyonia,  Reichenb, 
Biphiria,  Raf. Baumannia,  DC. 
Chamcedaphne,  Buxb. 
Zenobia,  Don. 
Lezicothoe,  Don. 
Cassiphone,  Rchb. 
Maria,_  DC. 
Agauria,  DC. Pieris,  Don. 
Agarista,  Don. 

Oxydendron,  DC. 
Lyonia,  Niitt. Xolisma,  Raf. 
Clethra,  Linn. 

Cuellaria,  Ruiz  et  Pav. 
Tinus,  Linn. 
Volkanieria,  R.  Br. 
Junia,  A  dans. 

Epigsea,  Linn. Memecylon,  Mitch. 
Gaultheria,  Linn. 

Gautiera,  Kalm. 
Chiogenes,  Salisb. 
Glycyphylla,  Raf. Phalerocarpus ,  Don. 
Amphicalyx,  Blum. 

Diplicosia,  Blum. SJialloniiim,  liaf. 
Pemettia,  Gaiidich. Arbutus,  Tournef. 

Unedo,  Link. 
Enkyanthus,  Loitr. 

Melidora,  Salisb. 
Arctostaphylos,  Adans^ 

Uva  ursi,  Tournef. 
Mairania,  Neck. 

Comarostaphylis,  Zucc. 

II.  Rhododendre.k. — 
P'ruit  capsular,  septi- 
cidal.  Buds  scaly,  and 
resembling  cones. 

Azalea,  Linn. Loiseleuria,  Desv. ChamcBcistus.  Gray 
Chamceledon,  Link. 

Osmothamnus,  DC. 
Kalmia,  Linn. 
Rhodothamnus,  Reichb. 
Adodcndron,  Neck. 
ChamcEcistus,  Don. 
Ledum,  Michel. 

Rhododendron,  Linn. 
Anthodendron,  Reich. 
Theis,  Salisb. Pentanthera,  Don. 
Rhodora,  Linn. 
Beverinckia,  Salisb. 
Vireya,  Blum. Booram,  Endl. 
Buramia,  DC. 
Hymenanthes,  Blum. 

Befaria,  Mut. 
Bejaria,  Adr.  Juss. 
Aciina,  Ruiz  et  Pav. 

Leiophyllum,  Pcrs. Ammyrsinc,  Pursh. 
Fischera,  Swartz. Dendrium,  Desv. 

Ledum,  Linn. Dalia,  A  dans. 

Numbers.  Gen.  42.  Sp.  850. 

RutacecB. 
Position. — Pyrolace.o. — Ericace.e. — Epacridaceee. Dilkniacece. 
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Alliance  XXXV.    BUTALES.— The  Rutal  Alliance. 

Diagnosis. — Hypogynous  Exogens,  with  monodichlamydeous  symmetrical  flowers,  aodle 
placentce,  an  imbricated  calyx  and  corolla,  definite  stamens,  and  an  embryo  with 
little  or  no  albumen. 

The  larger  part  of  this  Alliance  might  and  even  has  been  regarded  as  one  Natural 
Order,  and  by  all  Botanists  the  members  of  it  are  placed  in  very  close  relationship, 
with  the  exception  of  Waterpeppers  and  Podostemads.  The  two  latter  are,  however, 
so  very  like  degraded  forms  of  Rueworts,  that  I  cannot  but  regard  them  as  standing  in 
the  same  relation  to  Rutals  as  Hippurids  to  the  Myrtal  Alliance.  They  are,  however, 
in  tracing  affinities,  to  be  looked  upon  as  mere  lateral  offshoots  from  some  of  the  higher 
Orders,  and  not  as  either  terminating  a  line  or  completing  a  circle  of  affinities. 

Strictly  speaking,  the  Rutal  Alliance  touches  the  Erical  by  means  of  Rueworts 
themselves,  among  which  Correa  assumes  the  appearance  of  an  Andromeda  ;  in  like 
manner  it  does  not  pass  into  the  Geranial  Alhance  by  way  of  Podostemads,  but  through 
Beancapers,  which  stand  close  to  Oxalids,  or  even  Cranesbills,  of  which  they  have  the 
stipules. 

Terebinths  approach  the  genus  Juglans  in  the  Diclinous  series,  through  such  of  their 
imisexual  genera  as  Pistacia. 

Natural  Orders  of  Rutals. 

Fruit  consolidated,  succulent,  indehiscent.    Petals  imbricated.  \  j  Aurantiace^ 
Stamem  free,  or  nearly  so.    Leaves  dotted  J  ' 

Fruit  consolidated,  hard,  dry,  somewhat  valvular.    Petals  ''^<^^-\\'7\  Amyridace^e 
vate.    Stamens  free.    Leaves  generally  dotted  J  * 

Fruit  consolidated,  capsular.    Stamens  deeply  monadelphous  o»'\jy.2  c^drela  e^; free.    Seeds  numerous,  winged  J 
Fruit  consolidated,  berried  or  capsular.    Stamens  deeply  mona-^^^^  Melia  m 

delphous.    Seeds  few,  wingless.    Leaves  dotless  J  ' 
Fruit  apocarpous.     Ovule  single,  suspended  by  a  cord  rising  \  1 7^    a  x  ̂ 

rom  the  base  of  the  carpel  J 
Fruit  apocarpous.     Ovules  collateral,  ascending,  orthotropal,\^^^  Connabace^ sessile   J 

Fruit  finally  apocarpous,  few-seeded,  with  the  peHcarp  sepa-\-^^Q  Ruta  e^ 
rating  in  two  layers.    Ovules  sessile,  pendulous.    Flowers  0.  j  ' 

Fruit  finally  apocarpous,  few-seeded,  with  the  pericarp  sepa-l  ,__  ^  KTwnYVT  Arw*- 
'>'ati7tg  in  two  layers.  Ovules  sessile,  pendulous.  Flowers  aanthoxylace^ 

Fruit  finally  apocarpous,  one-seeded,  with  the  pericarp  not  lami- 1  j  jg  Ochnace^. nating,  and  a  succulent  conical  torus  J 
Fruit  finally  apocarpous,  one-seeded,  with  the  pericarp  not  lami- 1 

nating,  and  a  dry  inconspicuous  torus.    Albumen  wanting.  >179.  Simarubace^. 
Leaves  alternate,  without  stipules  J 

Fruit  finally  apocarpous,  few-seeded,  with  the  pericarp  notl 
laminating,  and  a  dry  inconspicuous  torus.  Albumen  present.  V  180.  Zygophyllace^. 
Leaves  opposite,  with  stipules  J 

Fruit  finally  apocarpous,  many-seeded.  Flowers  polypetalous  .    .181.  ELAXiNACEiE. 
Fruit  finally  apocarpous,  many-seeded.    Flowers  apetal&us,  very  1  ,  g2  PoDOSTEMACEiE imperfect  J 
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Order  CLXX.    AURANTIACE^.— Cituonworts. 
Aurantiaceae,  Corr.  A^m.  Mns.  6.  376.  (1805)  ;  Mirb.  Bull.  Philom.  379.  (1813) ;  DV.  Prodr.  1.  636. 

(1824)  ;  Endl.  Gen.  ccxxiv. ;  Wight  Illuslr.  1.  t.  42. 
jOiagnosis. — Rutal  Exogcns,  with  consolidated  succulent  indehiscent  fruit,  imbricated 

petals,  free  or  nearly  free  stamens,  and  dotted  leaves. 
Trees  or  shrubs,  almost  always  smooth,  and  filled  everywhere  with  Uttle  transparent 

receptacles  of  volatile  oil.     Leaves  alternate,  often  compound, 
always  articulated  with  the  petiole,  which  is  frequently  winged. 
Spines,  if  present,  axillary.    Calyx  urceolate  or  campanulate,  some- 

what adhering  to  the  disk,  short,  3-  or  5-toothed,  withering.  Petals 
3  to  5,  broad  at  the  base,  sometimes  distinct,  sometimes  slightly 
combined,  mserted  upon  the  outside  of  an  hypogynous  disk,  slightly 
imbricated  at  the  edges.    Stamens  equal  in  number  to  the  petals,  or 
twice  as  many,  or  some  multiple  of  their  number,  inserted  upon  the 
same  hypogynous  disk  ;  filaments 
flattened  at  the  base,  sometimes 
distinct,  sometimes  slightly  com- 

bined in  one  or  several  parcels  ; 
anthers  terminal,  innate.  Ovary 
free,  many-celled  ;  style  1,  taper  ; 
stigma  slightly  divided,  thickish  ; 
ovules  solitary,  twin,  or  00,  pendu- 

lous or  occasionally  horizontal,  ana- 
tropal.    Fruit  pulpy,  one  or  more- 
celled,  sometimes  with  a  leathery 
rind  replete  with  receptacles  of 
volatile   oil,  and  even  separable 
from  the  cells ;   cells  often  filled 
with  pulp.    Seeds  attached  to  tliQ 
axis,  sometimes  numerous,  some- 

times solitary,  usually  pendulous, 
occasionally  containing  more  em- 

bryos than  one  ;  raphe  and  chalaza 
usually  very  distinctly  marked ;  albu- 

men 0  ;  embryo  straight ;  cotyledons 
thick,  fleshy  ;  radicle  very  short. 

These  are  readily  known  by  the  abundance  of  oily  receptacles  which  are  dispersed 
over  all  parts  of  them,  by  their  de- 

ciduous petals,  compound  leaves, 
often  with  a  winged  petiole,  im- 

bricated petals,  and  succulent  or 
pulpy  fruit.  They  are  nearly 
related  to  Amyrids  on  the  one 
hand,  and  to  various  genera  of 
Rueworts  on  the  other,  but  differ 
from  the  first  in  their  pulpy 
fruit  and  imbricated  petals,  and 
from  the  latter  in  their  consoli- 

dated juicy  fruit.  It  is  more 
difficult  to  distinguish  them  from 
Xanthoxyls,  unless  attention  is 
paid  to  the  fruit,  the  apocarpous 
structure  of  the  ovary,  and  the 
polygamous  flowers.  Luvunga 
ihmbing  habit  of  Xanthoxyls,  and  the  fruit  of  Citronworts. 
The  raphe  and  chalaza  are  usually  distinctly  marked  upon  the 
testa,  and  sometimes  beautifully.  The  genus  Citrus  is  very 
subject  to  a  monstrous  separation  of  the  carpels,  which  produces 
what  are  called  horned  Oranges,  and  fingered  Citrons,  the  last 
of  which  is  the  genus  Sarcodactylis  of  the  younger  Gsertner 
(t.  clxxxv.),  or  to  a  multiplication  of  the  normal  number  of 
carpels,  in  which  case  Orange  is  foi'med  within  Orange. 

Fig.  CCCXVII. 

Fig.  CCCXIX. 
remarkable  for  havuig the 

Fig.CCCXVIII. 

Fig.  CCCXVII.— Micromelum  xaonoith^Muva.— Wight.    1.  a  flower;  2.  the  pistil  when  the  calyx  is 
rolled  back ;  3.  a  cross  section  of  an  ovary ;  4.  longitudinal  section  of  a  seed. 

Fig.  CCCXVllI. — A  young  Orange,  with  a  row  of  supernumerary  carpels. 
Fig.  CCCXIX.— The  fruit  produced  by  this. 
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Citronwovts  are  almost  exclusively  found  in  the  East  Indies,  whence  they  have  in  some 

cases  spi'ead  over  the  rest  of  the  tropics.  Two  or  three  species  are  natives  of  Mada- 
gascar ;  one  is  described  as  found  wild  in  the  woods  of  Essequebo  ;  and  Prince  Maxi- 

milian of  VVied  Neuwied  speaks  of  a  wild  Orange  of  Brazil,  called  Laranja  da  teiTa,  which 
has  by  no  means  the  delicious  refreshing  qualities  of  the  cultivated  kind,  but  a  mawkish 
sweet  taste.  This  is  called  by  Martins  Citrus  Aurantium  efferata  ;  but  must  have  been 
introduced.  Limonia  laureola  is  remarkable  as  the  only  plant  of  this  family  found  on 
the  tops  of  cold  and  lofty  mountains,  where  it  is  for  some  months  of  the  year  buried 
under  the  snow.  The  Hill  people  of  India  call  it  Kidar-patri  and  Kuthar-chara,  and 
fancy  that  it  is  by  feeding  on  its  leaves  that  the  Musk  acquires  its  pecuUar  flavour. — 
Royle. 

The  wood  is  universally  hard  and  compact  ;  the  leaves  abound  in  a  volatile,  fragrant, 
bitter,  exciting  oil  ;  the  pulp  of  the  fruit  is  always  m.ore  or  less  acid.  The  Orange, 
Lemon,  Lime,  Shaddock,  Pompelmoose,  Forbidden  Fruit,  and  Citron,  Indian  fruits,  some 
of  which  have  now  become  so  common  in  other  countries  as  to  give  a  tropical  character 
to  a  European  dessert,  are  the  most  remarkable  products  of  the  Order.  To  this  must 
be  added  the  excellence  of  their  wood,  and  the  fragrance  and  beauty  of  their  flowers. 
The  fruits  just  mentioned  are  not,  howevei*,  its  only  produce.  The  Wampee,  a  fruit 
highly  esteemed  in  China  and  the  Indian  archipelago,  is  the  produce  of  Cookia  punctata. 
The  berries  of  Glycosmis  citrifolia  are  delicious  ;  those  of  Triphasia  are  extremely 
agi'eeable.  The  productiveness  of  the  common  Orange  is  enormous.  A  single  tree  at 
St.  Michael's  has  been  known  to  produce  20,000  Oranges  fit  for  packing,  exclusively  of 
tlie  damaged  fruit  and  the  waste,  which  may  be  calculated  at  one-third  more.  The  juice 
of  the  Lime  and  the  Lemon  contains  a  large  quantity  of  citric  acid.  Oranges  contain 
malic  acid.  A  decoction  of  the  root  and  bark  of  .^gle  Marmelos  is  supposed,  on  the 
Malabar  coast,  to  be  a  sovereign  remedy  in  hypochondriasis,  melancholia,  and  palpita- 

tion of  the  heart  ;  the  leaves  in  decoction  are  used  in  asthmatic  complaints,  and  the  fruit 
a  little  unripe  is  given  in  diarrhoea  and  dysentery.  Roxburgh  adds,  that  the  Dutch  in 
Ceylon  prepare  a  perfume  from  the  rind  ;  the  fruit  is  most  delicious  to  the  taste, 
exquisitely  fragrant  and  nutritious,  but  laxative  ;  the  mucus  of  the  seed  is  a  good  cement 
for  some  purposes.  The  leaves  of  Bergera  Konigii  are  considered  by  the  Hindoos  as 
stomachic  and  tonic  ;  an  infusion  of  them  toasted  stops  vomiting  ;  the  green  leaves  are 
used  raw  in  dysentery  ;  the  bark  and  root  mternally  as  stimuU.  The  young  leaves  of 
Feronia  elephantum  have,  when  bruised,  a  most  delightful  smell,  nnich  resembling 
Anise  ;  the  native  practitioners  of  India  consider  them  stomachic  and  carminative  ;  its 
gum  is  very  like  Gum  Arabic.  Orange-leaves  are  sometimes  prescribed  to  hysterical 
females  instead  of  Tea.  Oil  of  Neroli  and  Napha  water,  two  delicious  perfumes,  are 
distilled  from  Orange-flowers  ;  Cedrati,  a  variety  of  the  Lime,  is  another  perfume  in 
much  esteem.    See  further,  Eoyle's  Illustrations,  p.  129. 

GENERA. 
Atalantia,  Corr. 
Triphasia,  Lour. 
Limonia,  Linn. 

Winierlia,  Dennst. 
Glycosmis,  Co7-r. Sclerostylis,  Blum. 
Rissoa,  Am. 

Bergera,  Kiin. 
Murraya,  Kihi. 

Chalcas,  Lour. 
Marsana,  Sonn. 

Cookia,  Sonner. 
Quitmrra,  Lour. 
?  Aulacia,  Lour. 

Acronj'chia,  Forst. Clausena,  Rurni. 
Micromelum,  Blum, 
Paramignya,  Wight. 
Luvunga,  Hamilt. 
Lavanga,  Meisn, 

Feronia,  Corr. 

Mg\e,  Corr. Belou,  Adans. Citrus,  Linn. 
Sarcodactylis ,  Gsertn. 

Papeda,  Hassk. 1  Chionotria,  Jack. 
?  Severinia,  Tenor, 

Numbers.  Gen.  20.  Sp.  95. 

Pcsi  Ti  ON. — Amyridacea3, — Au  ranti  a  ce^. — Xauthoxylacese. 

ADDITIONAL  GENERA. 

Casimiroa,  Llav.  <t  Lex. Fagarastrum,  G.  Bon.  \  _  ni„„sena 

Myaris,  PmL  j  "  ciausona. 

According  to  Seeman,  the  fruit  of  Casimiroa  edulis  is  delicious,  but  soporific. — 
Voyage  of  Herald,  II.  170. 
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Order  CLXXI.    AMYRIDACE^.— Amyrids. 

Terebintacea?,  Juss.  Gai.  368.  (1789)  m  part;  tribes  i  ̂ - 5.  DC.  Prodr.  2.  81.  (182.5).— Arayrideae, 
li.  Brown  in  Comjo,  431.  (1818);  Kunlh  in  Ann.  Sc.  Nat.  2.  353.  (1824).—  Amyridaceae,  Ed.  pr. 
cxviii.;  Prodr.  2.  81.  (182.')).- Burseiaceae,  Kunth  in  Ann.  Sc.  Nat.  2.  333.  (1824);  Endl.  Gen. 
ccxlvi.;  Meisner,  Gen.  p.  77. — ?  Balaniteae,  Endl.  Ench.  p.  547.  (1841). 

Diagnosis. — Ratal  Exogens,  ic'dh  consolidated,  hard,  dry,  ami  sometvhat  valvular  fruitf valvate  petals,  free  stamens,  and  generally  dotted  leaves. 
Trees  or  shrubs,  abounding  in  balsam  or  resin.  Leaves  alternate  or  opposite,  ternate 

or  unequally  pinnate,  occasionally  with  stipules,  and  pellucid  dots.  Flowers  axillary  or 
terminal,  in  racemes  or  panicles,  sometimes  unisexual 
by  abortion.  Calyx  persistent,  somewhat  regular,  with 
from  2  to  5  divisions.  Petals  3-5,  inserted  below  a 
disk  arising  from  the  calyx  ;  testivation  usually  valvate, 
sometimes  imbricated.  Stamens  twice  as  many  as  the 
petals,  all  fertile.  Disk  orbicular  or  annular.  Ovary 
1-  5-celled,  superior,  sessile  in  or  upon  the  disk  ;  style 
solitary  and  compound ;  stigmas  as  many  as  the  cells 
of  the  ovary,  and  where  there  is  but  one  cell  capitate  ; 
ovules  in  pairs,  attached  to  the  apex  of  the  cell,  anatro- 
pal,  collateral.  Fruit  hard  and  dry,  1-  5-celled,  with  its 
outer  part  often  splitting  into  valves.  Seeds  without 
albumen  ;  cotyledons  either  wrinkled  and  plaited,  or 
amygdaloid  ;  radicle  superior,  straight,  turned  towards 
the  hilum. 

These  are  plants  with  the  appearance  of  Oranges,  and 
in  the  instance  of  Amyris  itself,  with  the  dotted  leaves 
of  that  Order ;  nor  have  they  any  positive  mark  of  dis- 

tinction, except  their  fruit  forming  a  shell  whose  husk 
eventually  sphts  into  valve-hke  segments.  In  general, 
however,  the  petals  have  a  valvate  aestivation  ;  and 
Amyris,  which  wants  that  character,  has  only  a  one- 
celled  ovary.  The  genera  collected  under  this  name 
are  by  no  means  perfectly  known,  and  demand  a  scru- 

pulous revision.  Copaifera  and  Myrospermum,  placed 
here  in  the  last  edition  of  this  work,  belong  to  the 
Leguminous  Order.  In  referring  the  genus  Balanites 
hither,  I  do  so  without  having  had  the  opportunity  of 
examining  its  fruit,  the  seeds  of  which  are  said  to  be  albuminous.  Its  3/ 
calyx  is  certainly  not  valvate,  as  it  has  been  described  to  be,  but  is  truly imbricated. 

What  species  have  as  yet  been  ascertained  are  exclusively  natives  of 
tropical  India,  Africa,  and  America. 

It  is  here  that  we  find  the  trees  yielding  myrrh  and  frankmcense, 
besides  which  the  species  have  all  an  abun- 

dance of  fragrant  resinous  juice.  The 
resin  of  Boswellia  is  used  in  India  as 
frankincense,  and  also  as  pitch.  It  is  hard 
and  brittle,  and,  according  to  Roxburgh, 
is  boiled  with  some  low-priced  oil  to  ren- 

der it  soft  and  fit  for  use.  The  native 
doctors  pi'escribe  it,  mixed  with  ghee 
(clarified  butter),  in  cases  of  gonorrhoea, 
and  also  in  what  they  call  Ritta  Kaddapoo, 
which  signifies  flux  accompanied  with  blood.  The  wood  is  heavy,  hard,  and  durable. 
Boswellia  serrata,  called  Libanus  thurifera  by  Colebi'ooke,  produces  the  gum-resin 
Olibanum,  a  substance  chiefly  used  as  a  grateful  incense,  but  which  also  possesses  sti- 

mulant, astringent,  and  diaphoretic  properties.  Ai-abian  frankincense  has  also  been 
said  to  be  the  produce  of  the  same  tree,  but  this  is  very  uncertain.    Myi"rh,  or  Hobali, 

Fig.  CCCXX  — Marignia  6btMsiiolia,.—J)elesscrt.  1.  a  flower  ;  2.  the  same  divided  vertically;  3.  a fruit ;  4.  a  section  of  tlie  same. 
Fig.  CCCXXL— Embryo  of  Elaphrium  excelsum. — Turpin. 

Fig.  CCCXXI. Fig.  CCCXX. 
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is  obtained  on  the  Abyssinian  coast  from  Balsamodendron  Myrrha,  a  dwarf  shrub 
called  Kerobeta  by  the  natives.  Balm  of  Mecca,  Beshan  (perhaps  the  origin  of  the 
word  Balsam),  the  Balessan  of  Bruce,  is  yielded  by  B.  Opobalsamum. — Harris  in  Chem. 
Gaz.  1844.  148.  B.  Gileadense  is  also  said  to  furnish  it.  A  species  of  Balsamo- 

dendron is  also  mentioned  by  Mr.  Griffith  as  being  one  of  the  most  cultivated  plants  in 
Afghanistan  for  its  aromatic  and  stimulant  properties  ;  it  is  called  Schnee. — Ann. 
Nat.  Hist.  X.  VH. 

A  kind  of  coarse  resin  is  obtained  from  Boswellia  glabra,  and  is  used,  boiled  with  oil, 
for  pitching  the  bottom  of  ships.  Bursera  paniculata,  called  Bois  de  Colophane  in  the 
Isle  of  France,  gives  out,  from  the  slightest  wound  in  the  bark,  a  copious  flow  of  limpid 
oil  of  a  pungent  turpentine  odour,  which  soon  congeals  to  the  consistence  of  butter, 
assuming  the  appearance  of  camphor.  The  gum  of  Canarium  commune  has  the  same 
properties  as  those  of  the  Balsam  of  Copaiva  ;  the  three-cornered  nuts  are  eaten  in 
Java  both  raw  and  dressed,  and  an  oil  is  expressed  from  them,  which  is  used  at  table 
when  fresh,  and  for  burning  when  stale.  The  raw  nuts  are,  however,  apt  to  bring  on 
diarrhoea. 
Among  fragrant  products  of  less  moment  may  be  named  Bdellium,  the  resm,  in 

Africa,  of  the  Niouttont  or  Balsamodendron  africanum,  and  in  India  of  B.  Rox- 
burghii,  supposed  to  be  the  same  plant  as  Commiphora  madagascariensis  ;  Tacamahac 
from  Elaphrium  tomentosum  ;  Incense-wood  from  Icica  guianensis  ;  American  Elemi 
in  part  from  Icica  Icicariba  ;  American  Balm  of  Gilead  from  Icica  Carana ;  Balsam  of 
Acouchi  from  Icica  Aracouchini ;  Chibou  or  Cachibou  resin  from  Bursera  gummifera  ; 
Resin  of  Carana  from  Bursera  acuminata  ;  Beaume  a  cochon  or  Beaume  a  sucrier,  a 
substitute  for  Copaiva,  from  Hedwigia  balsamifera  ;  Resin  of  Coumia  from  Icica 
ambrosiaca.  Finally,  it  is  said  that  Amyris  toxifera  is  poisonous  ;  that  Amyris  Plu- 
mieri,  and  another  species  called  by  Dr.  Hamilton  A.  hexandra,  yield  a  part  of  the 
Gum  Elemi  of  commerce  ;  and  that  the  wood  of  Amyris  balsamifera,  a  Jamaica  tree, 
furnishes  one  of  the  sorts  of  Lignum  Rhodium.  Picramnia  ciliata,  a  Brazilian  tree, 
has  a  bitter  subacrid  bark,  which  is  administered  successfully  as  a  substitute  for 
Cascarilla,  according  to  Martius.  The  layers  of  the  liber  of  a  species  of  Amyris  were 
found  by  Cailliaud  to  be  used  by  the  Nubian  Mahometans  as  paper,  on  which  they  write 
their  legends.  Icica  altissima  furnishes  the  Curana,  Samaria,  Acuyari,  Mara,  or  Cedar- 
wood  of  Guiana,  one  variety  of  which  is  red,  the  other  white,  according  to  Sir  R.  Schom- 
burgk.  It  is  light,  easily  worked,  and  very  aromatic.  This  distinguished  traveller 
states  that  one  of  his  canoes,  42  feet  long  and  b  \  feet  wide,  had  been  made  from  a  single 
tree  of  this  species.  The  leaves  of  Balanites  segyptiaca,  a  tree  cultivated  in  Egypt 
under  the  Negro  name  of  Soum,  and  the  Arabic  Hilelgie  or  Haledseh,  are  slightly  acid, 
and  have  the  reputation  of  being  anthelmintic.  The  unripe  flesh  of  its  drupes  is  acrid, 
extremely  bitter,  and  violently  purgative  ;  but  when  ripe  it  is  eaten  without  incon- 

venience. A  fat  oil,  called  Zachun,  is  pressed  from  its  seeds.  The  fruits  are  said  to 
be  mixed  in  commerce  with  Myrobalans. 

GENERA. 
I.  BuRSERiD-^E.  —  Ovary with  more  cells  than one. 
Boswellia,  Roxb. 

Libamis,  Colebr. 
Ploesslea,  Endl. Protium.  Burnt. 

Balsamodendron,  Kunth. 
Heudelotia,  A.  Rich. 
Moutoiit,  Adans. 
Balsamca,  Gled. 
Balessam,  Bruce. 
Commiphora,  Jacq. 

Elaphrium,  Jacq. 
Icica,  Auhl. Bursera,  Jacq. 
Trattinickia,  Willd. 
fDacryodes,  Vahl. 

Marignia,  Gommers. Dammara,  Gartn. 
Canarium,  Linn. 

Colopkonia,  Commers. 
Hedwigia,  Swartz. 

Tetragastris,  Gartn 
Schw&grichenia,  Reic. 

Coproxylon,  Tuss. ?  Knorria, Moq.et  Sess. 
Garuga,  Roxb. Kunthia,  Dennst. 
IJemprichia,  Ehrenb, 
?  Balanites,  Del. 
?  Picramnia,  Stvartz. 
?  Methyscophyllum,J?cft;. et  Zeyh. 
?  Tapiria,  Jkss. 

f  Joncquetia,  Schreb. 

?Loureira,  3Ieisn. 
9  Toluifera,  Lour. 

?  Triceros,  Lour. 
?  Barbylus,  P.  Br. 
?  Pachylobus,  G.  Dm. 
II.   AmyridjE. —  Ovary one-celled. 

Amyris,  Limi. Llemi/era,  Plum. 
Lucinium,  Plukn. 

Numbers.  Gen.  22.    Sp.  45. 

PosiTiOiN. — AnacardiacejB. — Amyridace^e. — Aurantiaceee. 

ADDITIONAL  GENERA. 
Santiria,  Blume,  near  Mariguya. 
Pimela,  Lour,  near  Canarium. 
Ganophylluni,  Bl.  near  Protium. 
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The  source  of  the  Incenso  or  Frankincense  of  Scripture  has  been  the  subject  of 
recent  more  exact  observations.  ]  )r.  Roylc  says  : — "  I  formerly  adduced  the  several 
passages  where  the  Hebrew  lebonah  and  the  Greek  Ubanos  occur,  both  signifying 
Incense  or  Frankincense — the  modern  Olibanum.  I  then  showed  that  it  was  an 
article  of  distant  commerce,  said  to  have  been  obtained  from  Sheba  (Jerem.  vi.  20), 
and  stated  that  Dioscorides  mentions  two  kinds  of  Olibanum,  one  as  African,  the 
other  from  India.  Most  authors  mention  the  former  as  from  the  country  of  the 
Saba3ans,  that  is,  from  the  coast  of  Arabia.  The  author  of  the  '  Periplus  of  the  Red 
Sea'  describes  it  expressly  as  procurable  on  the  coast  of  Africa.  But  it  is  now  well 
known  that  many  African  products  are  taken  across  to  the  opposite  coast  of  Arabia, 
whence  they  are  distributed  to  other  parts  of  the  world.  Olibanum  is  one  of  the 
articles  so  brought  and  conveyed  from  Aden,  &c.,  to  Bombay :  another  kind  is 
exported  from  Calcutta.  I  will  proceed  to  show  that  these  are  the  produce  of  two 
species  of  the  same  genus  of  Terebinthaceous  plants. 

''Indian  Olibanum  is  now  imported  in  chests  both  from  Calcutta  and  Bombay  in 
considerable  quantities ;  but  it  does  not  follow  that  all  is  necessarily  a  produce  of 
India,  as  it  may  have  been  first  imported  and  then  re-exported.  Garcias,  indeed, 
stated  long  ago  that  no  Thus  was  produced  in  India,  and  that  the  whole  of  what 
was  exported  to  Portugal  was  first  imported  into  Goa,  &c.,  from  Arabia,  Arab 
authors  describe  Frankincense  under  the  name  Koondur,  but  give  loban  as  a 
synonyme.  Mr.  Colebrooke,  in  Asiat.  Res.,  ix.  p.  377,  however,  ascertained  that 
Cunduru  is  a  Sanscrit  word  signifying  a  '  fragrant  resin,'  which  he  was  informed  was 
the  produce  of  a  tree  called  Sallaci,  and  which,  in  the  Hindee  language,  is  commonly 
called  Salai.  This  tree  is  found  in  various  parts  of  the  mountains  of  India.  Some 
of  the  resin  of  tliis  tree,  sent  to  this  country  by  Mr.  Colebrooke,  and  which  he 
obtained  from  Mr.  Turnbull,  of  Mirzapore,  was  recognised  by  drug-brokers  in  London 
as  Olibanum.  Dr.  O'Shaughnessy  has  more  recently  stated  that  he  had  obtained fine  specimens  of  Olibanum  from  the  Shahabad  district.  This  tree  is  the  Boswellia 
thurifera  of  Colebrooke,  called  also  B.  serrata  in  many  works.  There  is  also  another 
species  very  similar  to  it — B.  glabra.  One  or  other,  or  both  species,  are  found  in 
hilly  situations  on  the  Coromandel  coast,  throughout  Central  India,  spreading 
towards  Mirzapore,  and  along  the  foot  of  the  Himalayas,  up  even  in  the  neighbour- 

hood of  Hurdwar,  where  we  have  ourselves  taken  specimens  of  fine  and  fragrant 
incense  off  the  tree.  Dr.  Falconer  states  that  one  species  extends  up  into  Afghanistan. 
One  or  both  species  of  Boswellia,  no  doubt,  yield  the  true  Indian  Olibanum.  It  was 
inferred  in  Illust.  Himal.  Bot.,  p.  177 — 'From  the  affinity  in  vegetation  between  parts 
of  Arabia,  Persia,  and  India,  it  is  not  impossible  but  the  genus  Boswellia  may  extend 
into  other  countries,  and  afford  that  which  is  known  as  African  Olibanum.' " 

This  inference  seems  to  have  been  proved  a  certainty  in  a  paper  read  by 
Dr.  Royle,  at  the  Pharmaceutical  Society,  8th  April,  1846,  'On  the  tree  yielding 
African  Olibanum.'  "  This  is  shown  by  several  authorities  to  be  produced  in  large quantities  in  Africa,  and  to  be  imported  from  the  Soumali  coast  into  that  of  Arabia, 
and  from  thence  re-exported  to  the  different  ports  of  India,  whence  it  finds  its  way, 
as  Olibanum,  to  Europe.  There  is  some  reason,  however,  for  believing  that  this 
Olibanum,  the  produce  of  and  largely  exported  from  Africa,  is  not  exactly  the  same 
substance  as  that  called  African  and  Arabian  Olibanum  by  Guibourt  and  Pereira. 
Lieut.  Kempthorne,  of  the  Indian  navy  (Harris,  Abyssinia),  describes  the  tree  which 
produces  Frankincense  as  growing  at  an  elevation  of  1000  feet,  on  the  limestone  hills 
of  the  Soumali  coast,  in  the  vicinity  of  Cape  Guardafui.  Dr.  Malcolmson,  of  Aden, 
describes  the  tree  as  attaining  *a  height  of  about  40  feet,  firmly  attached  to  the  bare 
limestone  rock  by  a  thick  mass  of  vegetable  substance  (part  of  the  tree),  which  sends 
roots  into  the  crevices  of  the  rock  to  an  immense  depth.'  Lieut.  K.  moreover 
describes  the  bai-k  as  c6nsisting  of  four  layers,  the  two  middle  ones  being  of  a  fine 
texture,  transparent  like  oiled  paper,  and  employed  by  the  Soumalis  to  write  upon. 
By  this  bark,  of  which  a  specimen  was  received  from  Major  Harris,  Mr.  Bennett,  of 
the  British  Museum,  recognised  it  as  very  similar  to  that  of  a  tree  of  which  specimens 
were  collected  by  Schimper  in  his  Abyssinian  journey,  and  which  was  named  by 
Endlicher,  Plosslea  floribunda,  and  attached  by  him  as  an  anomalous  genus  to 
Sapindacese."  Dr.  R.,  on  seeing  the  specimen,  found  it  so  like  Boswellia,  that  he concluded  it  to  belong  to  that  genus,  or  to  one  closely  allied  to  it,  especially  as  he 
had  seen  the  leaves  of  a  plant  in  Lieut.  Wellsted's  Socotra  collection,  which  appeared 
to  him  to  be  those  of  a  Boswellia.  Subsequently  to  the  reading  of  his  paper.  Dr.  R. 
found  that  the  Plosslea  floribunda  of  Endlicher  was  referred  to  Boswellia  papyrifera 
of  Hochstetter,  and  considered  to  be  the  same  plant  as  the  Amyris  of  Delile,  found 
by  Caillaud  in  the  Voyage  a  Meroe  Bot.  99,  certainly  with  a  query ;  but  the  descrip- 

tion, the  papery  bark,  and  the  Frankincense-like  exudation  may  satisfy  every  one  of 
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the  similarity  of  this  plant  with  that  described  by  Kempthorne  and  Malcolmson,  and 
which  has  been  shown  by  them  to  yield  the  Olibanum  of  commerce." Dr.  Stocks  has  shown  that  Googul,  or  Guggur  of  the  Belooches,  and  the  Mokul  of 
the  Persians,  is  the  Bdellium  of  the  Greeks,  and  is  produced  in  Scinde  by  the 
Balsamodendron  Mukul  of  Hooker.  The  Afghans  mix  the  resin  with  "bajree  flour," 
and  make  it  into  cakes,  which  they  give  their  horses  when  they  have  a  cold.  The 
resin  is  also  burnt  as  an  incense,  and  "  mixed  with  the  mortar  and  plaster  used  in  the 
construction  of  houses  of  a  somewhat  superior  description,  when  durability  is  an 
object," — Hooker's  Journ.  BoL,  I.  261.  The  same  author  mentions  a  Bayee  Balsam, from  Balsamodendron  pubescens,  tasteless,  inodorous,  and  brittle,  almost  entirely 
soluble  in  water. 

Boswellia  papyrifera  is  said  to  be  one  of  the  most  remarkable  trees  in  Abyssinia, 
where  it  is  called  Makker  or  Maker,  It  yields  a  fragrant  transparent  lemon-coloured 
resin,  used  as  incense :  but  is  chiefly  remarkable  for  the  bark  peeling  off"  into  thin 
white  layers,  which  were  actually  employed  by  Quartin-Dillon  and  Schimper  for 
packing  their  dried  plants  in  and  sending  them  to  Europe. — Flor.  Abyss.,  1. 148.  The 
same  peculiarity  in  the  bark  has  been  observed  by  Dr.  Stocks  in  his  Balsamodendron 
pubescens;  he  says  it  separates  in  large  rolls  much  resembling  those  of  Betula 
Bhoojpootra. 
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Order  CLXXII.    CEDRELACEiE.— Cedrklads. 

Cedreleae,  Brown  in  Flinders,  64.  (1814).— Meliaceae,   §  Cedreleae,  DC.  Prodr.  1.  624.  (1824).— 
Cedrelaceaj,  A.  de  Jussieu  Mdmoire  (1830) ;  Ed.pr.  Ixxviii. ;  Endl.  Gen.  ccxxvi.;  Meisner  p.  47. 

Diagnosis. — RiUal  Exogem,  with  consolidated  capsular  fruit,  deeply  monadelphous  or 
free  stamens,  and  numerous  winged  seeds. 

Trees,  Avith  timber  which  is  usually  compact,  scented,  and  beautifully  veined.  Leaver 
alternate,  pinnated,  without  stipules.  Flowers  in  teraiinal  panicles.  Calyx  4-5-cleft. 
Petals  4-5,  longer.  Stamens  8-10  ;  the  fila- 

ments either  united  into  a  tube  (Swietenieae), 
or  distinct  (Cedrelese),  and  inserted  into  an 
hypogynous  disk.  Style  and  stigmas  simple. 
Cells  of  the  ovary  equal  in  number  to  the 
petals,  or  fewer  (3),  with  the  ovules  ascending 
or  pendulous,  anatropal,  4,  or  often  more,  im- 

bricated, in  two  rows.  Finiit  capsular,  with  the 
valves  separable  from  the  thick  axis,  with 
whose  angles  they  alternate.  Seeds  flat, 
winged  ;  albumen  thm  or  none ;  embryo  ortho- 
tropal,  straight ;  cotyledons  flattish  or  fleshy  ; 
radicle  very  short,  next  the  hilum. 

Nearly  related  to  Meliads,  in  whose  affini- 
ties they  participate,  and  chiefly  distinguished 

by  their  winged  and  indefinite  seeds.  Fhn- 
dersia,  a  genus  established  by  Brown  in  the 
Appendix  to  Captain  Flinders'  Vogage,  differs from  Cedrelads  both  in  the  insertion  of  its 
seeds,  which  are  erect,  in  the  dehiscence  of  its 
capsules,  and  also  in  having  moveable  dissepi- 

ments :  these  last,  however.  Brown  considers 
as  segments  of  a  common  placenta,  having  a 
peculiar  form.  Flindersia,  and  Cliloroxylon 
are  distinct  from  the  rest  of  the  Order,  m 
having  the  leaves  dotted  with  pellucid  glands, 
in  which  respect  they  serve  to  connect  Cedre- 

lads  with  Citronworts,  and,  notwithstanding 

the  absence  of  albumen, 
Flinders^  Voyage. 

Fig.  CCCXXII. 
even  with  Rueworts. See  the  Appendix  and  Atlas  to 

Fig.  CCCXXII. — Swietenia  Mahagoni. — IJonher.  1.  a  flower ;  2.  a  cup  of  stamens  spread  open,  and 
tlie  pistil ;  3.  fmit ;  4.  a  seed  ;  5.  a  section  of  it  to  show  the  crosscut  embryo. 
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These  are  common  to  the  tropics  of  America  and  India,  but  are  very  rare  on  the 
continent  of  Africa,  and  the  adjoining  islands. 

The  wood  of  the  Order  is  in  general  fragrant  and  aromatic.  The  bark  of  Cedrela  is 
fragrant  and  resinous  ;  that  of  C.  Toona,  and  of  Mahogany  (Swietenia  Mahagoni)  is 
also  accounted  febrifugal.  The  former  is  a  powerful  astringent,  and  though  not  bitter, 
a  tolerably  good  substitute  for  Peruvian  Bark  in  the  cure  of  I'^mitting  and  intermitting 
fevers ;  particularly  when  joined  with  a  small  portion  of  the  powdered  seed  of  Csesalpmia 
Bonducella  (Kutulegee  of  the  Bengalese),  which  is  a  most  powerful  bitter.  The  bark 
was  used  in  Java  by  Dr.  Blume,  with  much  success  in  the  worst  epidemic  fevers, 
diarrhoea,  and  other  complaints  ;  Horsfield  also  applied  it  in  various  cases  of  dysentery, 
but  in  the  last  stage,  when  the  inflammatory  symptoms  had  disappeared.  The  bark  of 
Soymida  febrifuga,  the  Rohuna  of  Hindostan,  called  on  the  Coromandel  coast  the  Red- 

wood tree,  is  a  useful  tonic  in  India  in  intermittent  fevers  ;  but  Ainslie  found  that  if 
given  beyond  the  extent  of  4  or  5  drachms  in  24  hours,  it  deranged  the  nervous 
system,  occasioning  vertigo  and  subsequent  stupor.  It  has  also  been  employed 
successfully  in  India  in  bad  cases  of  gangrene,  and  in  Great  Britain  in  typhus  fever, 
and  as  an  astringent.  That  of  Khaya,  the  Kassou-Khaye  of  Senegal,  is  a  common 
febrifuge  in  the  swampy  districts  on  tlae  banks  of  the  Gambia.  Cedrela  febrifuga  bark 
is  said  by  Blume  to  be  employed  successfully  against  the  intermittent  fevers  of  Java  ; 
he  observes  that  it  is  tonic  and  useful  in  cases  of  diarrhoea,  &c.,  but  that  it  should  never 
be  used  where  there  is  a  tendency  to  inflammation.  The  bark  of  Chickrassia  tabularis 
has  been  found  to  be  powerfully  astringent  without  bitterness. — Roxb.  Juriballi  bark, 
a  Demerara  product,  is  also  supposed  to  belong  to  some  plant  of  this  Order  ;  it  is 
described  as  being  a  potent  bitter  and  astringent,  far  superior  to  Peruvian  bark  in  fevers 
of  a  typhoid  and  malignant  nature.  It  is  cordial  and  purgative  ;  and  is  also  a  powerful 
diaphoretic,  especially  if  taken  warm. — Hancock.  An  essential  oil  is  found  in  Flindersia 
and  Chloroxylon,  as  is  indicated  by  their  dotted  leaves.  The  young  shoots  of  Cedrela 
angustifoHa  have  a  powerful  smell  of  Garlic,  according  to  Ruiz  and  Pa  von.  Satin-wood 
is  the  produce  of  Chloroxylon  S\vietenia,  which  is  one  of  the  plants  that  yield  the  wood 
oil  of  India. — Royle.  Oxleya  xanthoxyla,  a  large  tree,  is  the  Yellow-wood  of  New  South 
Wales.    Mahogany  is  the  timber  of  Swietenia  Mahagoni. 

GENERA. 
I.   SwiETENEiE  —  Sta- 

mens monadelphous 
Swietenia,  Linn 
Mahagoni,  A  dans. Rota,  Scop. 
Cedrus,  Mill 

Khaya,  Adr.  Juss. 
Soymida,  Adr.  Jyss. Chickrassia,  Adr.  Juss. 

Chukrasia,  Adr.  Juss. 
Plagiotaxis,  Wall. 

II.    Cedrele.35.  —  Sta- mens distinct. 
Chloroxylon,  DC. 
Flindersia,  R.  Br. 
Oxleya,  A.  Cunn. Cedrela,  Linn. 

Jonsonia,  A dans. Cedrus,  Mill.  part. 
Toona,  Endl. Cuveracea,  Jones. Surenus,  Rumph. 

Vavjea,  Benih. 

Numbers.  Gen.  9.  Sp.  25. 

Position. — Meliacese. — CEDRELACEiE. — Aurantiacese. 
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Order  CLXXIII.    MELIACEiE.— Meliads. 

Meliae,  Juss.  Gen.  263.  (17891.— Meliaceae,  Juss.  Mem.  Mus.  3.  436.  (1817) ;  DC.  Prod.  1.  619.  (1824) ; Adr.  de  Jiiss.  Memoire  (1830) ;  Ed.  pr.  Ixxvii. ;  Endl.  Gen.  ccxxv. 

Diagnosis. — Eutal  Exogens,  with  consolidated  berried  or  capsular  fruit,  deeply  morm- 
delphous  stamens,  a  few  wingless  seeds,  and  dotted  leaves. 

Trees  or  shrubs.  Leaves  alternate,  or  occasionally  somewhat  opposite,  simple,  or 
pinnate,  mthout  stipules.    Flowers  sometimes  imperfect  by  abortion,  usually  in  loose 

12  4  5 
Fig.  CCCXXIII. 

masses.  Sepals  3,  4,  or  5,  more  or  less  united.  Petals  the  same  number,  hypogynous, 
conniving  at  the  base,  or  even  cohering,  usually  having  a  valvate  or  imbricated  aestiva- 

tion. Stamens  twice  as  many  as  the  petals  ;  filaments  cohering  in  a  long  tube  ;  anthers 
sessile  within  the  orifice  of  the  tube.  Disk  frequently  highly  developed,  surrounding  the 
ovary  like  a  cup.  Ovary  single,  with  the  same  number  of  cells  as  petals,  or  fewer  (3-2), 
very  seldom  many  more  (10-12)  cells  ;  style  1  ;  stigmas  distinct  or  combined  ;  ovules 
anatropal,  semi-anatropal,  amphitropal  or  orthotropal  !  1  or  2  in  each  cell,  very  rarely 
4.  Fruit  berried,  drupaceous  or  capsvilar,  often,  in  consequence  of  abortion,  1 -celled, 
the  valves,  if  present,  having  the  dissepiments  in  their  middle.  Seeds  not  winged,  with 
or  without  an  aril ;  albumen  fleshy  (Meliese),  or  usually  absent  (Trichiliese).  Embryo 
with  leafy  or  amygdaloid  cotyledons,  within  which  the  radicle  is  drawn  back. 

This  Order  was  ill  understood  until  it  was  investigated  by  Adrien  de  Jussieu,  from 
whose  Memoir  I  borrow  the  principal  part  of  what  follows.  It  is,  no  doubt,  related  to 
Citronworts,  although  Canella,  which  was  considered  a  case  of  transition,  is  removed 
from  it.  The  inflorescence  of  Citronworts  terminating  in  dichotomies  with  a  central 
and  prsecocious  flower,  the  union  that  sometimes  occurs  between  the  filaments  of 
Citronworts,  the  number  of  stamens  often  double  that  of  the  petals,  and  the  embryo 
with  a  short  radicle  drawn  back  between  thick  cotyledons,  are  all  points  in  which  there 
is  an  accordance  between  the  two  Orders.  The  occasionally  monadelphous  stamens  of 
Rueworts  indicate  an  analogy  with  that  Order,  which  is  confirmed  by  the  general 
tendency  in  both  cases  to  produce  two  ovules  in  each  cell  of  the  ovary.  The  number 
and  the  relative  position  of  the  parts  of  the  flower  show  an  affinity  with  Soapworts,  the 
structure  of  whose  seeds  is  often  absolutely  the  same  as  that  of  Meliads  ;  their 
accordance  in  habit  is  incontestable,  and  in  fact  the  species  of  the  two  Orders  are 
often   mixed  together  in  herbaria.     Cedrelads  are  chiefly  distinguished  by  their 

Fig.  CCCXXIII.— Ekebergia  Senegalensis.  1.  a  flower ;  2.  the  calyx  and  staminal  tube  ;  3.  a  trans- 
verse section  of  thf>  ovary  ;  4.  a  ripe  fruit ;  5.  a  vertical  section  of  the  latter. 
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winged  seeds  and  the  stamens  being  in  a  less  degree  monadelphous.  As  to  a  sup- 
posed affinity  between  Vineworts  and  this  Order,  it  seems  to  be  of  a  very  distant 

description. 
The  species  are  found  all  over  the  world  ;  in  about  equal  quantities  in  America  and 

Asia,  and  four  times  fewer  in  Africa  ;  but  these  proportions  are  possibly  due  to  the 
difference  in  the  degree  that  those  parts  of  the  world  have  been  examined.  The  Order 
does  not  extend  further  to  the  north  than  40°  ;  Melia  Azedarach  is  naturalised  as  it 
were  in  Provence  ;  and  an  Hartighsea  exists  in  New  Zealand.  The  extra-tropical 
species  are,  however,  rare. 

Bitter,  astringent,  and  tonic  qualities  belong  to  the  species  of  this  Order,  and  are 
often  developed  in  so  considerable  a  degree  as  to  render  their  application  dangerous 
without  precaution.  A  Brazilian  plant  called  Jito  is  a  powerful  purgative,  but  Piso  in 
mentioning  it,  warns  us  against  the  danger  of  employing  it,  and  says  that  it  is  more 
often  a  poison  than  a  medicine  ;  it  is  supposed  to  be  a  species  of  Guarea,  perhaps 
either  G.  purgans  or  spiciflora,  which  Martins  informs  us  act  violently  on  the  uterus, 
and  in  an  overdose  produce  abortion.  Trichilia  cathartica  is  reputed  to  have  similar 
properties.  The  juice  of  the  bark  of  Guarea  Aubletii  is  a  purgative  and  a  violent 
emetic  ;  the  bark  of  Guarea  trichilioides  has  similar  qualities.  The  same  power  is 
assigned  to  the  Arabian  Elcaija  (Trichilia  emetica).  Jacquin  says  that  the  negresses 
employ  the  root  of  T.  trifoholata  to  procure  abortion.  The  root  of  Melia  Azedarach  is 
bitter  and  nauseous,  and  is  used  in  North  America  as  anthelmintic  ;  the  pulp  that  sur- 

rounds the  seeds  is  said  to  be  deleterious ;  but  this  is  denied  by  Turpin,  who  asserts  that 
dogs  which  he  has  seen  eat  it  experienced  no  inconvenience  ;  and  children  in  Carohna 
swallow  the  seeds  with  impunity.  It  is  supposed  that  the  Melia  Azedarachta,  or 
Neem-tree  of  India,  possesses  febrifugal  properties  ;  a  kind  of  Toddy,  which  the  Hindoos 
consider  a  stomachic,  is  obtained  from  it  by  tapping  ;  it  is  also  called  the  Margosa-tree. 
From  the  fruit  of  the  same  plant  an  oil  is  obtained,  which  is  fit  for  burning  and  for 
other  domestic  purposes,  and,  as  Ach.  Richard  observes,  is  another  instance,  after 
the  Olive,  of  the  pericarp  yielding  that  substance  which  is  usually  obtained  from  the 
seed.  This  oil  is  said  to  possess  antispasmodic  qualities.  Blume  attributes  to  the  root 
of  Sandoricum  indicum  properties  similar  to  those  of  Melia  ;  but  the  latter  has  a 
repulsive  odour,  while  the  other  is  aromatic  ;  it  is  employed  against  leucorrhoea,  com- 

bined with  the  bark  of  the  root  of  Carapa  obovata,  which  is  bitter  and  asti'ingent. 
The  bark  of  Carapa  guianensis  has  great  reputation  as  a  febrifuge  ;  its  oil  is  bitter  and 
anthelmintic,  and  is  said  to  be  particularly  useful  in  guarding  iron  against  rust.  Carapa 
Touloucouna  or  guineensis  yields  the  Tallicoonah  or  Kundah  oil,  an  anthelmintic  and 
purgative  ;  it  is  acrid  and  bitter,  and  said  to  be  well  suited  for  lamps.  Trichilia  Catigoa 
(Caa-tigua,  Braz.)  stains  leather  a  bright  yellow.  Rumphius  mentions  the  extreme 
bitterness  of  Xylocarpus  Granatum.  An  alliaceous  odour  found  in  two  species  of 
Cedrela  also  occurs  in  a  very  prominent  degree  in  some  species  of  Dysoxylon  and 
Hartighsea  ;  the  Javanese  mountaineers  use  the  fruit  of  these  trees  as  Garlic.  Blumc 
suspects  that  some  species  of  Epicharis  have  similar  properties.  A  warm  pleasant- 
smelling  oil  is  prepared  from  the  fruit  of  Trichilia  speciosa,  which  the  Indian  doctors 
consider  a  valuable  external  remedy  in  chronic  rheumatism  and  paralytic  affections. 
Some  delicious  fruits  of  the  Indian  Archipelago,  called  Langsat,  or  Lanseh,  and  Ayer 
Ayer,  are  species  of  the  genus  Lansium  ;  they  have  a  watery  pulp,  with  a  cooling 
pleasant  taste.  Milnea  edulis  is  another  plant  of  the  Order,  with  eatable  fruit. 
The  ashes  of  Caraipa  angustifolia  bark,  mixed  with  fat  clay,  make  an  excellent  kind 
of  pottery. — Auhlet. 

GENERA. 
I.    Mklie-t:.  —  Embryo with  albumen. 
Quivisia,  Commers. 

GUibertia,  Gmel. 
Calodryum,  Desv. 
Naregamia,  Wight  et  Ar. 
Munronia,  Wight. 
Turraea,  Linn. 
Melia,  Linn. 

Azederach,  Toiimef. 
Azadirachta,  Adr.  Jas.t. 
Mallea,  Adr.  Jn.is. 
Cipadessa,  Blum. 
Heynichia,  Kth. 
tSchizocalyx,  Hochtt. 

II.  Trichilie^.  —  Em- 
bryo exalbuminous. 

Aglaia,  Lour. Camunium,  Rum  ph. 
Camhania,  Commers. Milnea,  Roxh. 
Nyalclia,  Dennst. Lansium,  Rumph. 
Sphcerosacmc,  Wall. Nemedra,  Juss. 

Amoora,  Roxb. 
Amura,  Schult. 
Andersonia,  Roxb. 
Aphanamixix,  Blum. 

Dysoxylon,  Blum. Schizochiton,  Spreng. 
Ghisocheton,  Blum. 

SynGum,  Adr.  Juss. Schoutensia,  Endl. 
Hartighsea,  Adr.  Juss. 
Macrochiton,  Blum. 

Epicharis,  Blum. Cabralea,  Adr.  Juss. 
Didymochiton,  Blwn. Goniochiton,  Blum. 
Sandoricum,  Cav. 
Ekebergia,  Sparm. Walsura,  Roxb. 

Heynea,  Roxb. Trichilia,  Linn. 
Elcaja,  Forsk. Portesia,  Cav. 
Torpesia,  Endl. Moschoxylum,  Adr.Juss. 

Guarea,  Linn. 9  Elutheria,  P.  Br. 
Carapa,  Aubl. 
Xylocarpus,  Schreb. 
Persoonia,  "Willd. Xylocarpus,  Adr.  Juss. ?  Odontandra,  H.  B.  K. 1  Aitonia,  Linn.  f. 

Numbers.  Gen.  ?>?,.  Sp.  150. 

Position. — Aurantiaceae. — Meliace^.- 
Pittosporacece. 

Cedrelacese, 
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Order  CLXXIV.    ANACARDIAOEiE.— Anacarixs,  or  Teuebinths. 

Terebintaceae,  Juss.  Gen.  368.  (1789)  in  part.— Cassmiex  or  Anacardieae,  Brown  in  Congo,  4.*n.  (1818)  ; Bartl.  Ord.  Nat.  p.  395.  (1830).— Terebintaceae,  Kunth  in  Ann.  des  Sc.  Nat.  2.  333.  (1824).  trib.  1 
and  2.  DC.  Prodr.  2.  62.  S(C.  (1825)  ;  Juss.  Diet,  des  Sc.  Nat.  v.  53.  (1828)  ;  Arnott  in  EncycL 
Britt.  p.  106.  (18.32).— Spondiaceae,  Kunth  in  Ann.  Sc.  Nat.  2.  362.  (1824)  ;  Martius  Conspectus,  No. 268.  (1835)  ;  Ed.pr.  Ixxxi. ;  Wight  Illustr.  1. 1.  76. 

Diagnosis. — Eutal  Exogens,  with  apocarpous  fruit,  and  a  single  ovule  rising  by  a  cord 
from  the  base  of  the  cell. 

Trees  or  shrubs,  with  a  resinous,  gummy,  caustic,  or  even  milky  juice.  Leaves  alter- 
nate, simple,  or  ternate  or  unequally  pinnate,  without  pellucid  dots.  Flowers  terminal 

or  axillary,  with  bracts,  commonly  (J  ?  by  abortion,  sometimes  absolutely  so.  Calyx 

Fig.  CCCXXIV. 

usually  small  and  persistent,  with  5,  or  occasionally  3-4,  or  7  divisions.  Petalsf  equal  in 
number  to  the  segments  of  the  calyx,  perigynous,  (occasionally  wanting),  imbricated  in 
aestivation.  Stamens  equal  in  number  to  the  petals  and  alternate  with  them,  or  twice 
as  many  or  even  more,  equal  or  alternately  shorter,  or  partly  sterile  ;  filaments  distinct, 
or  in  the  genera  without  a  disk  cohering  at  the  base.  Disk  fleshy,  annular  or  cup- 
shaped,  hypogynous,  occasionally  wanting.  Ovary  single,  very  rarely  5  or  6,  of  which 
4  or  .5  are  usually  abortive,  superior,  (very  rarely  inferior),  1-celled  ;  styles  1  or  3,  occa- 

sionally 4,  sometimes  none  ;  stigmas  as  many  ;  ovule  solitary,  amphitropal  or  half  anatro- 
pal,  attached  to  the  bottom  of  the  cell  by  a  cord,  which  is  either  free  or  adherent  to  the 
angle  of  the  cell,  so  that  the  ovules  not  uncommonly  appear  pendulous.  Fruit  inde- 
hiscent,  most  commonly  drupaceous.  Seed  without  albumen  ;  radicle  either  superior 
or  inferior,  but  always  directed  towards  the  hilum,  sometimes  curved  suddenly  back; 
cotyledons  thick  and  fleshy,  or  leafy. 

The  Order  called  Terebintacese  by  Jussieu  and  other  Botanists  has  been  broken  up 
by  Brown  and  Kunth,  but  preserved  entire  by  De  Candolle,  Arnott,  and  others.  As 
now  limited  the  Anacards  are  distinctly  known  by  their  seeds  hanging  from  the  end  of  a 
thread  which  rises  up  from  the  base  of  the  carpels,  which  in  general  are  solitary,  or  at  least 
quite  distinct,  and  are  sometimes,  when  ripe,  placed  at  the  end  of  an  excessively  enlarged 
disk,  as  in  the  Cashew-nut  itself.  ]\lelanorrhoea  is  remarkable  for  its  indefinite  stamens, 
and  especially  for  its  hypogynous  petals  becoming  enlarged,  foliaceous,  and  deep  red  as 
the  fruit  advances  to  maturity. 

There  is  in  tropical  countries  a  genus  called  Spondias,  whose  fruit  is  eaten  under  the 
name  of  Hog-plums,  which  genus  it  has  been  proposed  to  erect  into  an  Order  called 

Fig.  CCCXXIV.— Pistacia  atlantica.  1.  ̂   flowers  ;  2,  an  ovary  ;  3.  the  same  cut  open  to  show 
the  ovule  ;  4.  a  ripe  fruit  jpened  to  show  the  seed  ;  5.  a  cross  section  cf  the  embr>'o  ;  6.  9  flowers. 

2  L  2 
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Spondiacese.  It  differs  from  Anacards  in  having  a  many-celled  instead  of  a  1-celled, 
1 -seeded  drupe  ;  and  on  this  more  than  anything  else  the  character  of  the  supposed  Order 
was  made  to  depend.  But  it  appears  that  in  the  beginning  Spondias  has  5  distinct 
carpels,  inclosed  within  a  large  fleshy  cup,  and  that  the  growuig  together  of  these  carpels 
is  an  after  operation,  unconnected  with  original  structure  ;  a  Mango,  in  fact,  if  it  had 
5  carpels  instead  of  1,  would  be  almost  a  Spondias.  For  this  reason  the  supposed  Order 
does  not  seem  to  be  tenable.  It  is  true  that  its  ovules  are  described  as  being  suspended 
from  the  apex  of  the  cells  ;  but  this  seems  to  arise  from  the  cord  contracting  an  adhesion 
with  the  side  of  the  cells. 

A  writer  in  the  LinncBa  suggests  that  Anacards  should  be  placed  in  the  same  class 
with  Malpighiads  (xiv.  243).  A  better  approximation  would  have  been  to  the  Order  of 
Juglands,  with  which  they  are  not  associated,  chiefly  because  of  their  flowers  not  being 
amentaceous,  nor  usually  absolutely  ̂   ̂  .  Pistacia,  indeed,  is  so,  and  some  others  ;  but 
the  mass  of  the  Order  is  polygamous,  or  has  distinct  rudiments  of  a  2  in  the  ̂   flowers. 

Chiefly  natives  of  tropical  America,  Africa,  and  India  ;  a  few  are  found  beyond  the 
tropics,  both  to  the  north  and  south.  Pistacias  and  some  species  of  Rhus  inhabit  the 
south  of  Europe  ;  many  of  the  latter  genus  occupy  stations  in  North  America  and 
Northern  India,  and  also  at  the  Cape  of  Good  Hope  ;  Duvaua  and  Schinus  inhabit 
exclusively  Chile  and  the  adjacent  districts.    The  Order  is  unknoAvn  in  New  Holland. 

Large  trees,  with  inconspicuous  flowers,  abounding  in  a  resinous,  sometimes  acrid, 
highly  poisonous  juice,  are  the  ordinary  representatives  of  this  Order,  to  which  belong 
the  Cashew-nut,  (Anacardium  occidentale),  the  Pistacia-nut  (Pistacia  vera),  and  the 
Mango  fruit  (Mangifera  indica).  Of  these  trees  the  Mango  is  the  most  important,  its 
fruit  being  as  highly  valued  in  tropical  as  the  Peach  in  temperate  countries  ;  its  bark, 
especially  that  of  the  root,  is  a  bitter  aromatic,  and  is  employed  against  diaiThoea,  leucor- 
rhoea,  &c.  ;  the  young  leaves  are  pectoral,  tlie  old  leaves  are  used  for  cleaning  the 
teeth,  the  seeds  are  anthelmintic  ;  a  resin  that  flows  from  +he  stem  is  reputed  to  be 
antisyphilitic.  Some  are  celebrated  for  yielding  a  clammy  juice,  which  afterwards  turns 
black,  and  is  used  for  varnishiitg  in  India  ;  as  the  common  Cashew-nut.  The  varnish 
of  Sylhet  is  chiefly  procured  from  Semecarpus  Anacardium,  the  marking  Nut-tree  of 
commerce  ;  and  the  varnish  of  Martaban  from  the  Theet-see  or  Kheu,  a  plant  called  by 
Wallich  Melanorrhoea  usitatissima.  All  these  varnishes  are  extremely  dangerous  to  some 
constitutions  ;  the  skin,  if  rubbed  with  them,  inflames  and  becomes  covered  with  pimples 
that  are  difficult  to  heal  ;  the  fumes  have  been  known  to  produce  a  painful  swelling  and 
inflammation  of  the  skin,  which,  in  a  case  recorded  by  Brewster,  extended  from  the 
hands  as  far  as  the  face  and  eyes,  which  became  swelled  to  an  alarming  degree.  I  have 
known  an  instance  of  similar  effects  having  been  produced  by  roasting'  the  nuts  of  Ana- 

cardium occidentale.  But  there  are  some  constitutions  which  are  not  affected  in  any 
degi-ee  by  such  poisons.  These  varnishes  are  at  first  white,  and  afterwards  become 
black.  This  has  been  ascertained  by  Brewster  to  arise  from  the  recent  varnish  being 
an  organised  substance,  consisting  of  an  immense  congeries  of  small  parts,  which  disperse 
the  sun's  rays  in  all  directions,  like  a  thm  film  of  unmelted  tallow  ;  while  the  varnish 
which  has  been  exposed  to  the  air  loses  its  organised  structure,  becomes  homogeneous, 
and  then  transmits  the  sun's  rays  of  a  rich,  deep,  uniform  red  colour.  Such  a  secretion  is 
probably  the  substance  mentioned  by  Ainslie  as  the  Black  Lac  of  the  Burmah  country, 
with  which  the  natives  lacquer  various  kinds  of  ware.  The  valuable  black  hard  varnish 
called  Japan  Lacquer,  is  obtained  from  Stagmaria  verniciflua  in  the  Indian  archipelago  : 
this  resin  is  extremely  acrid,  causing  excoriations  and  bhsters  if  apphed  to  the  skin  ; 
the  people  of  Sumatra  consider  it  dangerous  even  to  sit  or  sleep  beneath  its  shade  ; 
the  manner  of  preparing  its  varnish  is  fully  described  in  Jack's  Malayan  Miscellanies, p.  81.  (Calcutta  edition.)  A  black  varnish  well  known  in  India  is  manufactured  from 
the  nuts  of  Semeearpus  Anacardium  and  the  berries  of  Holigarna  longifolia.  Augia 
chinensis  produces  a  varnish  in  Chma  and  Siam.  Odina  wodier,  Buchanania  latifoha, 
and  many  more  Indian  species,  have  the  same  property.  Several  Comocladias  stain  the 
skin  black.  The  leaves  of  some  species  of  Schinus  are  so  filled  with  a  resinous  fluid, 
that  the  least  degree  of  unusual  repletion  of  the  tissue  causes  it  to  be  discharged  ;  thus 
some  of  them  fill  the  air  with  fragrance  after  rain  ;  and  S.  MoUe,  Duvaua  latifolia, 
and  some  others  expel  theii"  resin  with  such  violence  when  immersed  in  water  as  to 
have  the  appearance  of  spontaneous  motion,  in  consequence  of  the  recoil.  See  Bot.  Beg. 
1.580.  Schinus  Arroeira  is  said  by  Auguste  de  St.  Hilaire  to  cause  swellings  in  those 
who  sleep  under  its  shade.  The  fresh  juicy  bark  of  this  shrub  is  used  in  Brazil  for 
rubbing  newly-made  ropes,  which  it  covers  with  a  ver-y  durable  bright  dark-brown  coat- 

ing The  juice  of  the  same  plant  is  applied  by  the  Indians  in  diseases  of  the  eye.  This 
last  plant,  and  also  Rhus  coriai-ia,  possess  acid  qualities.  The  fruit  of  Cassuvium  occi- 

dentale and  Anacardiimi  orientale  is  said  to  exercise  a  singular  effect  upon  the  brain. 
Mastioh,  a  resin  useful  for  strengthening  the  gums  and  sweetening  the  breath,  is  the 
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produce  of  Pistiicijk  atlanticaaiid  Lentiscus  ;  Scio  turpentine,  a  limpid,  fragrant  balsamic 
resin,  with  an  odour  between  Lemon  and  Fennel,  is  yielded  Iby  I'istacia  Terebinthus  ;  a substance  like  masticli  is  exuded  by  Schiiius  Molle,  and  the  Peruvians  use  it  also  for 
strengthening  their  gums.  A  full  account  of  the  mode  of  obtaining  mastich  at  Chio, 
from  the  Pistacia  Lentiscus,  is  given  in  the  Annals  of  Chemistry,  vol.  1.  p.  223.  The 
juice  of  many  species  of  Rhus  is  milky,  stains  black,  and  is  sometimes,  as  in  R.  toxico- 

dendron and  radicans,  extremely  venomous  ;  being  volatile  it  is  capable  of  poisoning  per- 
sons who  approach  such  plants  in  hot  weather  ;  and  the  same  effects  are  produced  by 

R.  venenata.  R.  coriaria,  a  powerful  astringent,  is  used  by  tanners;  its  acid  fruits  are 
eaten  by  the  Turks  and  used  to  sharpen  their  vinegar.  The  bark  of  R.  glabrum  is 
considered  a  febrifuge,  and  is  also  employed  as  a  mordant  for  red  colours.  R.  Cotinus, 
Arbre  a  perruque  of  the  French,  and  Venetian  Sumach  of  the  English,  has  wood  called 
Young  Fustick,  which  is  astringent  as  well  as  the  fruit  ;  it  dyes  a  bright  yellow  colour. 
R.  vernix,  a  Japanese  tree,  exudes  a  whitish  resinous  juice,  which  soon  becomes  black 
in  the  air.  R.  succedaneum  and  verniciferum  have  a  similar  property.  R.  metopium, 
a  Jamaica  plant,  yields  a  gum  called  Doctors'  Gum,  which  has  powerful  purgative,  emetic, and  diuretic  effects.  It  is  also  said  to  be  a  vulnerary  (Pharm.  Journal,  v.  60).  But  are 
not  diff'ei'ent  plants  mixed  up  under  the  name  of  Doctors'  Gum  and  Hog  Gum  ? 

The  fruit  of  several  species  of  Spondias,  especially  S.  purpui'ea  and  Mombin,  is  eatable 
in  the  Brazils  and  West  Indies,  where  they  are  called  Hog  Plums.  Martins  says  that 
the  juice  of  the  fruit  of  S.  tuberosa  is  drank  in  Brazil  in  fevers.  The  bark  of  S.  venulosa 
is  an  aromatic  astringent,  employed  in  diarrhoea,  blenuorha^a,  &c.  The  most  agreeable 
of  these  fruits  is  the  S.  cytherea  or  dulcis,  a  native  of  the  Society  Islands,  whose  golden 
drupes  are  compared  for  flavour  and  fragrance  to  the  Pine-apple.  The  negroes  of  Sene- 

gal make  an  intoxicating  beverage  from  the  fruit  of  S.  Birrea. 
GENERA. 

Pistacia,  Linn. 
Terebinthus,  Juss. 
Lentiscus,  Tournef. 

Dupuisia,  A.  Rich. 
Sorindeia,  Thouars. 
Comocladia,  P.  Br. 

Dodoncea,  Plum. 
Cyrtocarpa,  H.  B.  K, 
Odiiia,  Roxb. 

Wodier,  Anders. 
Haberlia,  Demist. 
Lannea,  A.  Rich. 

Pegia,  Colebr. 
Solenocarpus,  Wight et  A. 
Schinus,  Linn. 

Mollc,  Clus. 
MuUi,  Feuill. 

Duvaua,  Kunth. 
Mauria,  Kunth. 
Pennantia,  Forst. 

Lithrsea,  Miers. 
Llithi,  Feuill. 
Malosma,  Nutt. 

Rhus,  Linn. 
Cotinus,  DC. 
Metopium,  P.  Br. 
Sumac,  DC. 
Toxicodendrum,ToMra 
Pocophorum,  Neck. 
Thezera,  DC. 
Lobadium,  Raf. 
Turpinia,  Raf. 
Schmalzia,  Desv. 

Styphonia,  Nvtt. 
Botrvceras,  Willd. 
Laurophyllus,  Thunb. 
Daphnitis,  Spreng. 

Anaphrenium,  E.  Meyer. 
Ozoroa,  Del. 
Heeria,  Meisn. 

Romeria,  Thunb. Loxostylis,  Spreng. 
Anasyllis,  E.  Mey. Astronium,  Jacq. 

Melanorrhcea,  Wall. 
Gluta,  Linn. 
Stagmaria,  Jack. 
Syndesmis,  Wall. 
Holigarna,  Roxb. 
Hadestaphyllum, Den&t. 

Mangifera,  Linn. 
Erythrostigma,  Hassk. 
Anacardium,  Rotth. 

Cassuvium,  Rumph. 
Acajou,  Tournef. 
Acajuba,  Gartn. Rhinocarpus,  Bert 
Monodynamus,  Pohl. 

Semecarpus,  Linn. Anacardium,  Lam. 
Bouea,  Meisn. Cambessedea,  Wight. 
Buchanania,  Roxb. 

Launzea,  Buchan. 
Cambessedea,  Kunth. 

Coniogeton,  Blum. Phlebochiton,  Wall. 

Spondias,  Litm. Mombin,  Plum. 
Cythercea,  DC. ?  Wirtgenia,  Jungh. 

Poupartia,  Commers. ?  Huertea,  Ruiz  et  Pav. 
?  Rumphia,  Linn. 
?  Augia,  Lour. 

Numbers.  Gen.  41.  Sp.  95. 

JmjlandacecB. 
Position. — Xanthoxylaceai. — Anacardiace^e. — Meliacese^ 

Celastracece, 

ADDITIONAL  GENERA. 

Glycycarpus,  Dalzell,  near  Holigarna. 
Corynocarpus,  Forster. 
Anisostemon,  Turcz.  near  Pegia. 
Sclerocarya,  Hochst. 

Nothopegia,  Blume. Dracontomelum,  Blume,  )  „„„^  «^„„j-„ 

Evia,  M  '  I  near  Spondias. Melanococca,  Id.  near  Lithrgea. 

According  to  Dr.  Hancock  the  Hog  gum  of  Jamaica  is  really  furnished  by  Rhus 
Metopium,  and  not  by  any  Guttifer,  see  p.  402.  A.  Richard  states  that  the  great 
fleshy  kernel  of  Spondias  Birrea  is  eaten  in  Abyssinia.  That  the  effects  of  Rhus 
poison  is  not  felt  by  some  persons  is  confirmed  by  Dr.  Bromfield  in  London  Journ. 
JBot.  vii.  159.  But  that  its  action  is  formidable  upon  others  is  shown  by  the  following 
statement  made  by  the  same  authoi'ity :— The  Rev.  Dr.  Bachman  of  Charlestown, 
being  once  on  a  botanical  excursion  with  some  friends  in  the  neighbourhood  of  that 
city,  they  came  upon  a  specimen  of  the  Poison  Ash,  Rhus  venenata,  and  felt  desirous 
of  gathering  specimens  for  examination.    This  they  proceeded  to  do,  though  warned 
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of  the  consequence  likely  to  accrue  from  handling  it.    The  doctor  stood  aloof  from  a  ■  than 
danger  which  he  knew  to  be  inevitable  in  his  own  person  on  near  approach,  or  ■  firsti 
contact.    The  result  was,  some  of  the  party  suflFered  severely ;  the  inflammatory  ■ 
action  reaching  up  the  arms  to  the  trunk  in  one,  in  another  only  as  high  as  the  elbows  ;  ■  eotjli 
whilst  in  a  third,  the  effects  were  confined  to  the  hands,  which,  as  is  usual  in  these  ■  ggW 
cases,  became  swollen,  inflamed,  and  finally  ulcerated.    The  rest  mostly  escaped  the  I  ̂ere 
poison.    On  his  return  home,  Dr.  B.  found  a  branch  of  the  shrub  in  his  vasculum,  n  "D 
which  had  been  put  there  by  some  sceptical  joker  amongst  certain  of  the  party,  who  l  3CC011 
affected  disbelief  in  the  poisonous  properties  of  the  plant.    This  he  requested  his  ]  Enffl 
daughter,  who  was  not  susceptible  of  the  poison,  to  take  out  of  the  box  and  destroy,  ;  tliem 
but  at  her  suggestion  permitted  it  to  be  dried  for  his  herbarium.    The  next  day  !  ovulf 
symptoms  of  poisoning  came  on  :   intumescence  of  the  entire  body  and  lower  '  origii extremities,  attended  with  intolerable  pain  and  irritation,  confined  him  to  bed  for  ■Bitli 
several  days  ;  nor  was  it  till  after  many  weeks  that  he  was  able  to  resume  his  duties.  other 
For  several  years  after  he  was  subject  to  a  periodical  recurrence  of  the  erisypelatous  '  tioaj inflammation,  which  marks  this  particular  poison.    See  Land.  Joum.  Bot.,  vii.  160. 

The  Genus  Sabia,  referred  doubtfully  to  this  order  by  Wallich,  has  been  elucidated 
by  Blume  and  Miers,  who  agree  in  regarding  it  as  related  to  Menispermads ;  to  which 
its  strictly  hermaphrodite  flowers  are  however  much  opposed.  Not  having  myself 
had  an  opportunity  of  studying  Sabia,  I  gladly  make  public  Mr.  Miers's  views,  in  which all  is  said  that  can  be  urged  in  favour  of  the  proposed  approximation. 

"SABIACEiE. 

"Sabiacese,  Blume.  Mus.  Bot.  Lugd.  Bat.  1,  368,  fig.  44. — Sabia,  Coleh.  Linn.  Trans,  xii.  355,  tab.  14. — Wall.  PL  Ind.  ii.  SOS.— Bon.  Bid.  ii.  69.— Endl.  Gen.  No.  5927. 

"  Climbing  plants  with  alternate  exstipulate  leaves :  flowers  small,  few,  in  short 
axillary  panicles.  Sepals  5,  small,  marked  with  coloured  dots,  persistent  and 
unchanged.  Petals  5,  alternate,  oblong,  expanded,  also  marked  with  rows  of 
red  glandular  dots,  imbricate  in  aestivation,  persistent,  often  increasing  in  size  and 
enclosing  the  fruit.  Stamens  equal  in  number  to,  and  opposite  the  petals,  fixed  with 
them  at  the  base  of  a  stipitate  hypogynous  disk  or  gynophore,  alternate  with  its 
lobes :  filaments  shorter  than  the  petals,  strap-shaped,  fleshy,  suddenly  contracted 
and  sub-inflected  at  apex  into  a  narrow  linear  dorsal  connective :  anthers  introrse, 
round,  sub-2-lobed,  2-celled,  2-valved,  the  valves  uniting  by  their  edges  upon  the 
septum,  along  which  they  burst  and  gape  open,  hence  appearing  as  if  only  1 -celled. 
Disk  conspicuous,  stipitate,  investing  base  of  ovaries  with  its  5  erect  lobes.  Ovaries 
two,  at  first  slightly  adherent  into  a  single  obovate  body,  but  soon  distinct  and 
separated,  each  1-celled,  with  a  single  ovule  attached  by  its  middle  to  the  ventral 
face ;  styles  2,  erect,  coherent  at  first  into  a  single  slender,  erect,  grooved,  short 
column,  and  truncately  terminated  by  2  hollow  points.  Drupes  2,  rounded,  subreni- 
form,  and  supported  upon  the  gynophore  with  the  persistent  styles,  which  are  now 
nearly  basilar,  in  consequence  of  the  very  excentric  growth  of  the  ovaries  upon  their 
dorsal  faces,  each  containing  a  single  verrucose,  reniform,  roundish,  and  somewhat 
compressed  nut,  with  its  hollow  hilum  upon  the  ventral  margin  a  little  below  its 
middle.  Seed  solitary,  the  shape  of  the  nut,  attached  to  the  short  inflected  condyle, 
which  proceeds  from  the  hilum  into  the  cell  by  a  short  podosperm  on  its  ventral 
margin.  Embryo  exalbuminous,  with  large  fleshy,  flattened,  somewhat  gibbously 
ovoid  cotyledons,  which  are  sometimes  contortuplicated  or  wrinkled  ;  radicle  inferior, 
suddenly  inflected  upon  the  ventral  commissure,  ascending  and  pointing  towards  the hilum. 

"  From  the  above  details,  founded  upon  an  analysis  of  several  species  of  Sabia,  it  is 
evident  that  it  cannot  be  brought  within  the  pale  of  any  known  family.  Its  nearest 
approach  is  to  the  Menispermacese,  with  which  it  agrees  in  its  climbing  habit, 
exstipulate  leaves,  the  presence  of  coloured  resinous  ducts  and  dots  in  its  wood  and 
floral  parts,  distinct  sepals  and  petals,  stamens  equal  to  and  opposite  the  petals,  \ 
distinct  1-locular  carpels  upon  a  stipitate  gynophore,  surrounded  at  its  base  by  a 
lobed  disk,  single  ovules  attached  by  their  middle  to  the  ventral  face  of  the  cell,  the 
rapid  and  excentric  growth  of  the  ovaries  into  a  gibbous  fruit,  by  which  the  per- 

sistent styles  are  left  in  an  almost  basilar  position,  drupes  with  a  single  1-celled  nut, 
and  as  in  the  tribe  PachygonesD,  containing  a  solitary  exalbuminous  seed,  with  large 
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fleshy  cotyledons.  It  diflfers  from  that  order,  however,  in  the  petals  being  larger 
than  the  sepals,  in  their  subsequent  growth  with  the  fruit,  in  the  ovaries  being  at 
first  somewhat  agglutinated,  and  especially  in  its  seeds  with  an  inferior  radicle,  bent 
back  upon  the  margin  of  the  cotyledons.  Colebrooke  describes  and  figures  the 
cotyledons  of  Sabia  as  being  contortuplicated ;  by  Blume  they  are  said  to  be  corru- 

gated, but  the  figure  shows  them  to  be  merely  wavy ;  in  the  species  I  examined,  they 
were  flattened,  without  any  curvature. 

"  Dr.  Wallich  suggested  the  affinity  of  Sabia  to  the  Terebinth aceae,  no  doubt  on 
account  of  its  coloured  resinous  dots,  but  it  ofiFers  a  very  dissimilar  structure.  By 
Endlicher  it  is  placed  as  an  anomalous  genus  of  the  Anacardiaceso,  but  it  diff'ers  from them,  in  having  its  stamens  opposite  the  petals,  in  its  distinct  carpels,  and  its  solitary 
ovules  attached  to  the  ventral  face.  Three  years  ago  I  examined  a  flower  of  the 
original  specimen  of  Meniscosta  Javanica  of  Blume,  and  found  it  to  be  congeneric 
with  Sabia,  since  which  this  has  been  confirmed  by  Blume  himself  (loc.  cit.)  Probably 
other  genera  will  be  found  to  belong  to  this  distinct  group ;  from  the  short  descrip- 

tion given  by  Blume  of  Exitelia,  it  seems  to  approach  near  to  Sabia." 
GENERA. 

Sabia,  Coleh.  I  ?  Exitelia,  Bl. 
Meniscosta,  Bl.  |  Maranthes,  Bl. 

Numbers.  Gen.  2.  Sp.  9.  /.  Miera. 

Position.  .  Sabiace^. 
Lardizabalacece. 

(Menispermacese. — Sabiace^. — Lardizabalacese." — /.  M.) 
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Order  CLXXV.    CONNARACEjE.— Connarads. 

I'erebintaceae,  Juss.  Gen.  368.  (1789)  in  pa»'<.— Connaraceae,  R.  Brown  in  Congo,  ̂ ^1.  (1818)  ;  Kunth  in Ann.  Sc.  Nat.  2.  359 ;  Endl.  Gen.  ccxlvii. ;  Meismr  Gen.  78 ;  Wight  Ulustr.  1. 162. 

DiA.oNosis. — Rutal  Exogens,  with  apocarpous  fruitf  (md  collateral  ascending  orthotropal sessile  ovules. 

Trees  or  shrubs,  sometimes  climbing.  Leaves  compound,  not  dotted,  alternate,  with- 
out stipules.    Flowers  terminal  and  axillary,  in  racemes  or  panicles,  with  bracts,  0 , 

rarely  $  by  abortion.  Calyx  5-parted, 
regular,  persistent ;  aestivation  either  imbri- 

cate or  valvular.  Petals  5,  inserted  on  the 
calyx,  imbricated,  rarely  valvate  in  aestiva- tion. Stamens  twice  the  number  of  petals, 
hypogynous,  those  opposite  the  petals  shorter 
than  the  others  ;  filaments  usually  monadel- 
phous.  Carpels  solitary,  or  several,  each 
with  a  separate  style  and  stigma  ;  ovules  2, 
collateral,  orthotropal,  ascending  ;  styles  ter- 

minal ;  stigmas  usually  dilated.  Fruit  dehis- 
cent, follicular,  sphtting  lengthwise  internally. 

Seeds  erect,  in  pairs,  or  soUtary,  with  or 
without  albumen,  often  with  an  aril  ;  radicle 
superior,  at  the  extremity  opposite  the  hilum; 
cotyledons  thick  in  the  species  without  albu- 

men, foliaceous  in  those  with  albumen. 
Brown  says  that  the  genus  Connarus  can 

only  be  distinguished  from  leguminous  plants 
by  the  relation  the  parts  of  its  embryo  bear 
to  the  umbihcus  of  the  seed  ;  that  is  to  say, 
by  the  radicle  being  at  the  extremity  most 
remote  from  the  hilum.  This  observation 

must,  however,  be  understood  to  refer  only  to  some  particular  cases  among  leguminous 
plants,  and  also  to  the  fructification  ;  the  want  of  stipules  and  regular  flowers  being 
usually  sufficient  to  distinguish  Connarads.  From  Anacards  and  others  they  are  at 
once  known  by  the  total  want  of  resinous  juice,  and  their  orthotropal  ovules.  Brown 
considers  that  Cnestis  approaches  Averrhoa  in  Oxalids,  and  this  genus,  according  to 
Adrien  de  Jussieu,  is  alUed  to  Xanthoxyls  through  Brunellia.  Cnestis  has  a  valvate 
calyx,  and  some  albumen  about  its  embryo.  Dr.  Wight,  who  has  had  opportunities  of 
studying  the  Order,  observes  that  the  hypogynous  insertion  of  the  stamens  and  the 
.5-cplled  ovary,  on  a  c;ynobase,  of  Connarus  and  Cnestis,  indicate  a  very  close  approach 
to  Xanthoxyls.  [Bentham  has  pointed  out  the  presence  of  stipules  in  several 
instances.] 

The  species  are  all  tropical,  and  most  common  in  America,  according  to  Endlicher. 
The  aril  of  some  species  of  Omphalobium  is  eatable,  and  their  seeds  oily.  Eurycoma 

longifolia,  the  Punowur  Pait  of  Malacca,  is  regarded  by  Oxley  as  a  valuable  febrifuge. — 
Griffith.  The  beautiful  Zebra-wood  of  the  cabinet-makers  has  been  ascertained  by 
Schomburgk  to  be  produced  by  Omphalobium  Lamberti,  a  large  Guiana  tree.  Dr. 
Wight  says  that  they  are  handsome  flowering  shrubs,  conspicuous  for  their  bright  red 
capsules. 

CCCXXV. 

Connarus,  Linn. 
Bourea,  Aubl. 
Robergia,  Schreb. 

GENERA. 
IMalbrancia,  Neck.      I    Connarus,  Kunth. Santaloides,  Linn.  Byrsocarpus,  Schum. 
Omphalobium,  Gclrtn.     I    Tapomana,  Adans. 

Numbers.  Gen.  5.  Sp.  41. 

Cnestis,  Juss. 
I  ?  Thysanus,  Lour. 

Position. — Anacardiacese.- 
Fabacece. 

-CONNARACE.*;.- 

Fig.  CCCXXV.— Connarus  pinnatus. —  Wight.  1.  a  flower  ;  2.  stamens  and  pistil;  .S.  ovary  opened 
pei-pendicularly  ;  4.  a  cross  section  of  it ;  5.  half  a  seed-vessel ;  6.  cross  section  of  an  embryo. 
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Order  CLXXVI.    RUTACEiE.— Rueworts. 

llutae,  Jiiss.  Gen.  296.  (1789)  in  part— Rutacex,  DC.  Prodr.  1.  709.  (1824)  ;  Endlicher  Gen.  cclii.— 
Kutese,  Adrien  de  Juss.  Rutaa'es,  78.  (1825) ;  Am;,  de  St.  Hilaire  Fl.  Bras.  Mer.  1.  93.  (1825). — Diosmea;,  R.  Brown  in  Flinders,  (1814)  ;  Ad.  de  Jussieu  Rutacees,  1.  83.  (1825)  ;  Endlicher  Gen. 
ccli.— Fraxinelleae,  Nees  and  Martins  Nov.  Act.  Bonn.  11. 149.  ;1823).— Cusparieje,  DC.  Mem.  Mus. 
9.  141.  (1822) ;  Prodr.  1.  729.  (1824),  a  §  o/Rutacese,— ?  Cneoreae,  Wehbin  Lond.Joum.  Bat.  1.  254. 
(1842).— Biebersteiniae,  Endl.  Gen. 

Diagnosis. — Rutal  ExogenSfWitha  few-seeded  fruit  which  finally  becomes  apocarpous,  and 
separates  its  pericarp  into  2  layers,  sessile  pendulous  ovules,  and  0  flowers. 

Trees  or  shrubs,  very  rarely  herbaceous  plants.  Leaves  without  stipules,  opposite  or 
alternate,  simple  or  pinnate,  covered  with  pellucid  resinous  dots.  Flowers  axillary  or 
terminal  0 ,  regular  or  u'regular.  Calyx 
in  4  or  5  divisions.  Petals  either  as  many 
as  the  divisions  of  the  calyx,  distinct,  or 
combined  into  a  monopetalous  corolla,  or 
occasionally  wanting  ;  aestivation  for  the 
most  part  twisted,  very  rarely  somewhat 
valvular.  Stamens  equal  in  number  to 
the  petals,  or  twice  or  thrice  as  many,  or 
even  fewer  in  consequence  of  abortion, 
hypogynous,very  rarely  perigynous,  placed 
on  the  outside  of  a  disk  or  cup  surround- 

ing the  ovary,  and  either  free  or  combined 
with  the  base  of  the  corolla,  or  in  part 
abortive.  Ovary  sessile  or  stalked,  its 
lobes  equal  to  the  number  of  petals,  or 
fewer  ;  ovules  twin  and  collateral,  or  one 
above  the  other,  rarely  4,  seldom  more  ; 
style  single,  occasionally  divided  towards 
the  base  into  as  many  parts  as  there  are 
lobes  of  the  ovary ;  stigma  simple  or 
dilated  ;  ovules  usually  2,  sometimes  4, 
partly  ascending,  partly  suspended.  Fruit 
consisting  of  several  capsules,  either  coher- 

ing firmly  or  more  or  less  distinct.  Seeds 
twin  or  solitary,  with  a  testaceous  integu- 

ment; embryo  with  a  superior  radicle, 
which  is  either  straight  or  oblique,  and 
cotyledons  of  variable  form;  albumen  pre- 

sent or  absent. 
There  are  two  principal  divisions  in  this 

Order  ;  the  one  Rutese  proper^  which 
have  seeds  containing  albumen,  and  a 
fruit,  the  sarcocarp  of  which  is  said  not  to 
separate  from  the  endocarp  ;  the  other 
Diosmese,  whose  seeds  have  no  albumen,  ^ 
and  whose  sarcocarp  and  endocarp  divide  l,^ig,  CCCXXVI. 
into  distinct  bodies  when  the  fruit  is  ripe. 
But  Aug.  de  St.  Hilaire  {FL  Bras.  1.  74.)  suspects  that  those  two  parts  are  equally 
separable  in  Rutete,  and  that  the  specimens  in  herbaria  which  have  been  found  otherwise 
were  gathered  before  their  fruit  was  quite  ripe.  Nevertheless  Endlicher  preserves  the 
distinction  as  a  mark  of  two  Orders,  which  supposing  it  to  be  valid,  is  inadmissible  ;  for 
if  differences  in  dehiscence  are  alone  to  constitute  the  distmctions  of  Orders,  the  term 
Natural  Order  wiU  no  longer  have  an  intelligible  meaning.  At  all  events,  the  difference 
is  very  slight,  and  the  absence  or  presence  of  a  small  quantity  of  albumen  can  no  longer 
be  insisted  upon  now  that  so  many  cases  of  its  absence  or  presence  in  the  same  Order 
are  known  ;  indeed,  Hortia,  a  Diosmeous  genus,  has  albumen,  according  to  Aug.  de 

Fig.  CCCXXVI. — Eriostemon  myoporoides.  I .  .a  complete  flower;  2.  the  ovary,  seated  in  a  cup-shaped 
disk,  surrounded  by  a  calyx  ;  3.  the  ripe  fruit,  separated  spontaneously  into  its  component  carpels. 
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St.  Hilaire.  Ruteae  are  allied  to  Bean-capers  through  Peganum,  which  A.  de  Jussieu 
actually  stations  among  the  former,  although  its  stipulate  leaves,  destitute  of  pellucid 
dots,  seem  to  determine  its  greatest  affinity  to  be  with  the  latter.  Rueworts  differ 
from  Citronworts  in  their  capsular  fruit  invariably  splitting  into  its  component  parts, 
from  Xanthoxyls  in  the  flowers  being  0 ,  and  from  Anacards  (Anacardiacese)  in  the 
ovules  being  sessile  and  suspended,  not  attached  to  the  end  of  a  long  cord  rising  from 
the  base  of  the  ovary.  The  Cneoreae  of  Mr.  Barker  Webb  seem  to  be  a  form  of  this 
Order  of  Rueworts  rather  than  of  Xanthoxyls  ;  for  their  flowers  are  0  and  their  habit 
is  not  unhke  that  of  Phebalium.  The  truly  monopetalous  corolla  of  Correa  is  very 
remarkable,  and  brings  this  Order  so  close  to  Heathworts  that  the  indefinite  seeds,  po- 

rous anthei's,  but  more  especially  the  abundant  albumen  of  the  latter,  form  the  principal marks  of  distinction. 
M.  Adrien  de  Jussieu  thus  describes  the  peculiarities  of  the  pistil  in  that  division  of 

the  Order  which  is  called  Diosmese : — "  The  ovaries,  whether  combined  by  their  central 
axis,  or  distinct,  always  contain  2  ovules  ;  if  4,  or  sometimes  but  1,  are  found,  that  occurs 
only  in  genera  stationed  at  the  extreme  limits  of  the  group.  They  are  collateral,  or 
more  frequently  placed  one  above  the  other,  and  then  one  is  usually  ascending,  and  the 
other  suspended.  This  position,  which  at  first  sight  appears  singular,  is  very  natural  ; 
for  the  ovary  is  usually  pierced  by  the  vessels  of  the  style  only  in  the  middle,  and  it  is 
at  that  point  that  the  two  ovules  are  inserted,  both  at  nearly  the  same  height.  If, 
therefore,  they  are  placed  one  above  the  other,  it  is  indispensable  that  one  should 
ascend  and  the  other  descend.  These  ovules  may  be  considered  peritropal,  rather  than 
either  ascending  or  suspended,  or  in  other  terms,  attached  by  their  middle  rather  than 
by  either  extremity." — "  If  the  ovary  of  a  Diosmea  is  divided  across,  its  coat  wiU  be 
found  to  consist  of  two  layers,  the  outer  rather  the  most  fleshy,  and  the  inner  thin  or 
almost  absent  on  the  side  next  the  axis,  the  side  which  is  traversed  from  bottom  to  top 
by  the  vessels  of  the  peduncle.  These  vessels  at  a  certain  height,  meet  those  of  the 
style,  either  at  the  point  of  its  insertion  or  below  it ;  united  to  these,  they  penetrate  the 
cavity  of  the  cell,  the  shell  of  which  they  pierce,  and  there  form  funicuh,  to  which  the 
ovules  are  attached.  Thus  far  the  structure  of  Diosmea  is  little  different  from  that  of 
other  Rutaceous  plants.  But  this  becomes  modified  as  the  ovary  advances  towards  the 
state  of  fruit.  The  endocarp  hardens  by  degrees,  and  at  the  same  time  separates  from 
the  sarcocarp.  Its  form  resembles  that  of  a  bivalve  shell,  and  may  be  more  especially 
compared  to  that  of  a  muscle  ;  it  presents  two  extremities,  one  superior,  the  other 
inferior,  two  lateral  faces  which  are  more  or  less  convex,  and  two  edges  more  or  less 
acute,  which  unite  them,  the  one  external,  the  other  internal.  The  two  valves  are 
woody  and  touch  at  the  edges,  except  perhaps  at  a  part  of  their  inside  where  they  are 
separated  ;  this  space  is  filled  by  a  membrane  which  passes  from  one  to  the  other  :  it  is 
either  sUghtly  fleshy,  or,  which  is  more  common,  extremely  thin,  thickened  in  the  mid- 

dle by  the  passage  of  the  vessels  of  the  seed  which  penetrate  it  ;  and  as,  after  having 
pierced  it,  they  are  almost  immediately  inserted  into  the  seed,  the  latter  appears  to  be 
actually  borne  by  the  membrane  itself.  When  the  fruit  is  perfectly  ripe,  the  sarcocarp 
of  each  cell  opens  from  above  inwards,  following  a  longitudinal  furrow,  which  had 
become  visible  some  time  previously.  Its  inner  surface  is  seen  to  be  covered  by  pro- 

jecting Ugnified  vessels,  which  are  directed  obhquely  from  the  inner  edge  towards  the 
outer,  and  are  indicated  externally  by  some  transverse  projections.  The  endocarp  is 
loose  in  the  mside  of  the  shell,  unless  at  its  membrane,  by  means  of  which  it  continues 
to  preserve  some  degree  of  adhesion  with  the  other  gp.rts  ;  but  it  soon  opens,  the  two 
valves  separate  in  different  directions,  and  force  out  the  seeds.  When  this  separation 
takes  place,  the  membrane  is  torn  all  round,  and  either  falls  away  or  sticks  to  the  seed. 
In  the  latter  case  it  is  found  attached  to  the  hilum,  if  one  seed  only  has  ripened  ;  but 
then  in  removing  it,  the  remains  of  the  abortive  ovule  may  be  found  on  one  side.  If 
both  seeds  have  arrived  at  maturity,  they  are  Usually  seen  one  resting  on  the  other  by 
their  contiguovis  flattened  extremities,  and  the  membrane  extends  along  their  inner 
edge,  being  enlarged  at  their  point  of  contact,  where  two  transverse  prolongations  are 
perceptible." Rutese  are  found  in  the  south  of  Europe,  whence  they  extend  in  our  hemisphere  as 
far  as  the  limits  of  the  Old  World,  following  the  southern  part  of  the  temperate  zone, 
and  very  rarely  advancmg  within  the  tropics.  Dictamnus  is  found  in  the  south  of 
Europe.  The  Cape  of  Good  Hope  is  covered  with  different  species  of  Diosma  and 
nearly  alhed  genera  ;  New  Holland  abounds  in  Boronias,  PhebaUums,  Correas,  Erios- 
temons,  and  the  like  ;  great  numbers  of  Cuspariese  and  Pilocarpeae  inhabit  the 
equinoctial  regions  of  America. 

The  species  are  characterised  by  their  powerful  odour  and  their  bitterness  ;  they  act 
principally  on  the  nerves.  Common  Rue,  and  another  species,  are  said  to  be  emmena- 
gogue,  anthelmintic,  and  budorific.    Ruta  montana,  a  Spanish  plant,  is  so  acrid  that  it 
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blisters  the  hands  of  those  who  gather  it,  through  three  pairs  of  gloves,  and  produces 
erysipelas  and  ulcerous  pustules  when  applied  to  the  naked  head.  Egyptian  women 
bruise  the  leaves  of  Haplophyllum  tuberculatum  m  water  and  wash  their  hair  with  it  in 
order  to  make  it  grow.  The  Diosmese,  or  Bucku  plants,  of  the  Cape,  are  well  known 
for  their  powerful  and  usually  offensive  odour  ;  sevei*al,  especially  Barosma  crenata,  are 
recommended  as  antispasmodics  and  diuretics.  The  American  species  possess,  in  many 
cases,  febrifugal  properties.  There  is  an  excellent  bark  used  by  the  Catalan  Capuchin 
friars  of  the  missions  on  the  river  Carony  in  South  America,  called  the  Quina  de  la 
Guayna,  or  de  la  Angostura,  or  Angostura  bark,  which  is  said  to  be  the  produce  of 
Galipea  Cusparia  (Bonplandia  trifoUata,  W.),  a  plant  of  this  family.  Dr.  Hancock, 
however,  thinks  that  it  is  a  distinct  species,  which  he  calls  Galipea  officinalis.  He  says 
that  he  is  fully  convinced,  from  ample  experience  of  the  vii'tues  of  this  bark,  that  it  is 
one  of  the  most  valuable  febrifuges  we  possess,  being  adapted  to  the  worst  and 
most  maUgnant  bihous  fevers,  while  the  fevers  in  which  Cinchona  is  chiefly  administered 
are  simple  iutermittents,  for  the  most  part  imattended  with  danger.  The  Indians  also 
use  the  bruised  bai^k  as  a  means  of  intoxicating  fishes,  which  is  a  very  singular  coinci- 

dence with  what  is  mentioned  by  Dr.  Saunders,  of  the  same  use  bemg  made  of  Cinchona 
bark  by  the  Peruvians.  Melambo  bark,  another  bitter  aromatic  astringent,  is  supposed 
to  belong  to  some  allied  species.  Esenbeckia  febrifuga,  one  of  the  Quinas  of  Brazil, 
has  a  bark  so  powerfully  febrifugal  as  to  compete  with  that  of  Cmchona.  A  bark  much 
spoken  of  by  the  miners  of  Brazil,  under  the  name  of  Casca  de  larangeira  da  terra,  and 
in  which  Cinchonine  was  detected  by  Dr.  Gomez,  probably  belongs  to  this  tree.  One 
of  the  Quinas  of  Brazil  is  the  Ticorea  febrifuga  :  its  bark  is  a  powerful  medicine  in 
intermittent  fevers.  Hortia  Braziliana  possesses  similar  properties,  but  in  a  less 
degree.  An  infusion  of  the  leaves  of  Ticorea  jasmmiflora  is  drunk  in  Brazil  as  a 
remedy  for  the  disease  called  by  the  Brazilian  Portuguese  Bobas,  and  by  the  French 
Frambtesia.  Dictamnus  abounds  in  volatile  oil  to  such  a  degree,  that  the  atmosphere 
surrounding  it  becomes  inflammable  in  hot  weather.  Its  root  was  formerly  esteemed 
as  a  sudorific  and  vermifuge.  The  settlers  in  New  Holland  employ  the  leaves  of 
Correas  for  tea,  especially  of  C.  alba. 

GENERA. 
I.  CuSPARIEjE. 

Spiranthera,  St.  Hil. 
Terpnanthus,  Ns.  et  M. 

Almeidea,  St.  Hil. 
Aruba,  Nees  et  Mart. 

Galipea,  Aubl. 
Raputia,  Aubl. 
Pholidandra,  Neck. 
Sciuris,  Schreb. 
Cusparia,  Humb. 
Bonplandia,  Willd. 
Angostura,  Rom.  et  St. 
Comhocarpus,  Mik. 
Ravia,  Nees  et  Mart. 
Lasiostemum,  Ns.et  M. 
Obentonia,  Velloz. 
Dangervilla,  Fl.  Flum. 
Rossenia,  Fl.  Flum. 

Diglottis,  Nees  et  Mart. 
Erythrochitoii,  Ns.  et  ML 
Ticorea,  Aubl. 

Ozophyllum,  Schreb. 
Sciuris,  Nees  et  Mart. 
Costa,  Fl.  Flum. 

Lemonia,  Lindl. 

Monnieria,  Linn. 
Aubletia,  Rich. 
II.  PlLOCARPEiE. 

Melicope,  Forst. 
Entoganum,  Banks. 

Evodia,  Forst. 
Esenbeckia,  H.  B.  K. 

Coly thrum,  Schott. 
Evodia,  St.  Hil. 
?  Polembryum,  Adr.Js. 

Metrodorea,  St.  Hil. 
Pilocarpus,  Vahl. 
Hortia,  Vandell. 
Choisya,  Kunth. 
Geigera,  Schott. 

III.  RoRONIEiE. 
Zieria,  Smith. 
Boronia,  Smith. 
Cyanothamnus,  Lindl. 
Eriostemon,  Smith. 
Crowea,  Smith. 
Philotheca,  Rudge. 

Phebalium,  Vent. 
Didymeria,  Lindl. Choriliiena,  Endl. 
Diplolaena,  R.  Br. 
Correa,  Smith. 
Mazeutoxeron,  Lab. 
Antomarchia,  Aubl. 

Hiigelia,  R.  Br. 
IV.  EUDIOSME^. 

Pachy stigma,  Hooker. Calodendron,  Thunb. 
Pallasia,  Houtt. 

Adenandra,  Willd. 
Glandulifolia,  Wendl. 
Ockenia,  Dietr. 
Ockia,  Dietr. 
Hcenkea,  Smith. 

Coleonema,  BartL Diosma,  L. 
Euchaetis  Bartl.  et  Wdl. 
Gymnonychium,  Bartl. Acmadeuia,  Bartl.  et  Wl. 
Barosma,  Willd. 
Baryosma,  Rom. 

Parapetalifera,'W&aA\. Agathosma,  Willd. 
Bucco,  Wendl. 
Diehosma,  DC. 

Macrostylis,  Bartl.  et  Wl. 
Empleurum,  Sol. 
V.  DiCTAMNEiE. 
Dictamnus,  Linn. 

Fraxinella,  Tournef. 
VI.  RvTEm. 

Biebersteinia,  Steph. 
Boenninghausenia,  Rchb. 
Ruta,  Tournef. 
Desmophylium,  Webb. Ruteria,  DC. 

Haplophyllum,  Adr.  Jus. 
?  VII.  Cneorea;. 

Cneorum,  Linn, 
Chamcelea,  Toiirn. Heterodendron,  Desf. 

NuMBEfis.  Gen.  47.  Sp.  400. 

Ericaceae. 
Position. — Aurantiaceae. — Rutace^. — Xanthoxylaceae. 

ADDITIONAL  GENERA. 

Rutosina,  A.  Gray.  I       A  spidostigma,  Hochstetter. 
Rabelaisia,  Planchon,  next  Evodia.  Helietta,  Tulasne. 
Teclea,  Belile.  \     Peltostigma,  Wlprs.  =  Pachystigma. 

M.  Planchon  refers  Heterodendron  to  Sapindaceio. 
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Order  CLXXVII.    XANTHOXYLACEiE.— Xanthoxyls. 

Terebintacese,  Juss.  Gen.  368.  (1789)  in  f)ar<.— Xanthoxylese,  Neesand  Martins  in  Nov.  Act.  Bonn  11. 
(1823)  •  Adrien  de  Jussieu  Rutacies.  p.  114.  (1825) ;  Endl.  Gen.  cel.  ;  Wight.  Illust.  1.  168.— Pte- 
leacese,  Kunth.  Ann.  desSc.  2.  345.  ( 1824).— Terebintaceae,  trib.  6.  DC.  J'rodr.  2.  82.  (1825). 

Diagnosis. — Rutal  Exogens,  with  a  few-seeded  fruit  which  finally  becomes  apocarpous  and 
separates  its  pericarp  into  distinct  layers,  sessile  pendulous  ovules,  and  ̂ -0-  $ 
flowers. 

Trees  or  shrubs.  Leaves  without  stipules,  alternate  or  opposite,  either  simple,  or 
more  commonly  abruptly  or  imequally  pinnate,  with  pellucid  dots.  Flowers  axillary  or 
terminal,  gray,  green,  or  pink, 
?  -  ̂  -  <?  >  regular.  Sepals  im- 

bricated, 3,  or  more  com- 
monly 4  or  5.  Petals  the 

same  number,  very  rarely 
none,  usually  longer  than  the 
calyx  ;  aestivation  generally 
imbricated.  Stamens  equal 
to  the  petals  in  number,  or 
twice  as  many,  arising  from 
around  the  base  of  the  stalk 
of  the  abortive  carpels  ;  in 
the  $  wanting  or  imperfect. 
Ovary  made  up  of  the  same  number  of  carpels  as 
there  are  petals,  or  of  a  smaller  number,  either  alto- 

gether combined,  or  more  or  less  distinct ;  ovules 
in  each  cell  2,  collateral,  or  one  above  the  other, 
very  seldom  4  ;  styles  more  or  less  combined,  ac- 

cording to  the  degree  of  cohesion  of  the  carpels. 
Fruit  either  berried  or  membranous,  sometimes  of 
from  2  to  5  cells,  sometimes  consisting  of  several 
drupes  or  2-valved  capsules,  of  which  the  sarcocarp 
is  fleshy  and  partly  separable  from  the  endocarp. 
Seeds  solitary  or  twin,  pendulous,  usually  smooth 
and  shining,  with  a  testaceous  integument  ;  embryo 
lying  within  fleshy  albumen ;  radicle  superior  ; 
cotyledons  ovate,  flat. 

If  we  neglect  the  constant  tendency  which  the 
Order  of  Xanthoxyls  has  to  produce  unisexual 
flowers,  we  shall  have  no  good  character  to  distin- 

guish it  from  Rueworts.  If  the  dry  apocarpous, 
dehiscent  character  of  the  fruit  is  left  out  of  consi- 

deration it  will  merge  in  Citronworts,  among 
which  Luvunga  cUmbs  hke  a  Xanthoxylum.  Cor- 
rea  de  Serra  has  also  pointed  out  a  passage  from 
one  to  the  other  through  Cookia.  "  A  mixture  of 
bitter  and  aromatic  principles,  the  presence  of  re- 

ceptacles of  oil  that  are  scattered  over  every  part, 
which  give  a  pellucid  dotted  appearance  to  the 
leaves,  and  which  cover  the  rind  of  the  fruit  with 
opaque  spaces, — all  these  characters  give  the  two  families  a  considerable  degree  of  ana- 

logy. This  has  already  been  indicated  by  Jussieu  in  speaking  of  Toddalia,  and  in  his 
remarks  upon  the  families  of  Citronworts  and  Anacards ;  and  it  is  confirmed  by  the 
continual  mixture,  m  all  large  herbaria,  of  unexamined  plants  of  Anacards,  Xantho- 

xyls, and  Citronworts.  The  fruit  of  the  latter  is,  however,  extremely  different  ;  their 
seeds  resembling,  as  they  do,  Anacards,  are  on  that  very  account  at  variance  with 
Xanthoxyls,  but  at  the  same  time  establish  a  further  point  of  affinity  between  them 
and  some  Rutaceous  plants  which  are  destitute  of  albumen.  Unisexual  flowers,  fruit 
separating  mto  distinct  cocci,  seeds  solitary  or  twin  in  those  cocci,  inclosing  a  usually 

Fig.  CCCXXVII. 

Fig  CCCXXVII. — Toddalia  floribunda.  1.  a  flower;  2.  a  pair  of  carpels,  one  of  which  shows  its ovule  ;  3.  fruits  ;  4.  a  perpendicular  section  of  one  of  them. 
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smooth  and  blackish  integument,  which  is  even  sometimes  hollowed  out  on  its  inn(;r 
edge  ;  a  fleshy  albumen  suiTounding  an  embryo  the  radicle  of  which  is  superior,  are 
all  points  of  analogy  between  Xanthoxyls  and  Spurgeworts,  particularly  between 
those  which  have  in  their  $  flowers  from  4  to  8  stamens  inserted  round  the  rudiment 
of  a  pistil,  and  in  the  $  flowers  cells  with  2  suspended,  usually  collateral  ovules.  Fi- 

nally, several  Xanthoxyls  have  in  their  habit,  and  especially  in  their  foUage,a  marked 
resemblance  to  the  Ash.  The  dioecious  flowers  of  Fraxinus,  its  ovary,  the  two  cells  of 
which  are  compressed,  having  a  single  style,  2  ovules  in  the  inside,  and  scales  on  the 
outside,  and  which  finally  changes  into  a  samara  which  is  1 -celled  and  1 -seeded  by  abor- 

tion, all  establish  certain  points  of  contact  between  Ptelea  and  Fraxinus." — Ad.  de  Juss. 
Most  of  the  species  belong  to  America,  especially  to  the  tropical  parts  ;  some  are 

found  in  temperate  regions  ;  they  are  rare  in  Africa  ;  some  exist  in  the  Isles  of  France 
and  Madagascar,  and  in  New  Holland  :  many  are  natives  of  India  and  China. 

The  species  are  nearly  all  aromatic  and  pungent.  The  Xanthoxylums  are  popularly 
called  Peppers  in  the  countries  where  they  are  found,  X.  Clava  and  fraxineum  are 
powerful  sudorifics  and  diaphoretics  ;  they  are  remarkable,  according  to  Barton,  for 
their  extraordinary  power  in  exciting  salivation,  whether  applied  immediately  to  the 
gTims  or  taken  internally  ;  both  plants  are  reputed  to  have  been  used  successfully  in 
paralysis  of  the  muscles  of  the  mouth,  in  toothache,  and  in  rheumatic  affections.  X. 
caribccum  is  held  to  be  a  febrifuge.  The  Chinese  enumerate  the  root  of  X.  nitidum 
among  calefacient,  sudorific,  febrifugal,  and  emmenagogue  medicines.  The  seeds  of  X. 
Budrunga  have  the  fragrance  of  Lemon-peel.  The  unripe  capsules  of  X.  Rhetsa  are 
gratefully  aromatic,  tasting  like  the  peel  of  a  fresh  Orange.  A  plant  called  Coentrilho 
in  Brazil  (X.  hiemale)  is  employed  as  a  remedy  for  pain  in  the  ear,  for  which  purpose 
the  powder  of  its  bark  is  made  use  of.  Its  wood  is  very  hard,  and  valuable  for  build- 

ing. The  fi'uit  of  Ptelea  has  a  strong,  bitter,  aromatic  taste,  and  is  said  to  have  been 
used  with  some  success  as  a  substitute  for  Hops.  Every  part  of  the  shrub  has  a  strong 
pungent  taste,  more  especially  the  roots  when  fresh.  The  leaves  are  eaten  raw  for 
pains  in  the  bowels,  and  the  pungent  ripe  berries  make  an  admirable  pickle. —  Wight. 
The  capsules  and  seeds  of  X.  hastile,  called  Tej  -bul  by  the  natives,  are  employed  in 
northern  India  for  intoxicating  fish  ;  they  are  also  given  as  the  Faghureh  of  Avicenna. 
X.  piperitum  and  Avicennae  are  used  in  China  and  Japan  as  an  antidote  against  all 
poisons  ;  they  would,  undoubtedly,  in  many  cases  be  of  considerable  use  as  a  stimulant 
remedy.  The  bark  of  the  root  of  Toddalia  aculeata  is  said  to  be  employed  as  a  cure  for 
the  remittent  fevers  caught  in  the  jungles  of  the  Indian  hills. — Boyle's  Illustr.  157. 

GENERA. 

Pitavia,  MoUn. 
Galvesia,  Ruiz  et  Pav. 

Pentamone,  Mog.  et  Sess. 
Pohlana,  Nees  et  Mrt. 
Langsdorjia,  Leandr. 
Maqueria,  Commers. 
Rhetsa,  Wight  et  Arn. 
Typalia,  Dennst. Aubertia,  Bory. 

Blackbumia,  Forat. 
Boymia,  Adr.  Juss. 
Ci/clocarpus,  Jungh. 

Toddalia,  Juss. 

Scopolia,  Smith. 
Crantzia,  Schreb. 

Gela,  Lour. Laxmannia,  Smith. 
Brunellia,  Ruiz  et  Pav. Vepris,  Commers. 

Asaphes,  DC. 
Boscia,  Thnnb. 

Boriena,  Dennst. 
Aspidostigma,  Hochst. Teclea,  Del. 
?  Pseudiosma,  Adr.  Juss. 
?  Tetradium,  Lour. 
?  Philagonia,  Blum. 
?  PheUine,  LahiU. 
?  Guiudilia,  GUI. 

Xanthoxylon,  Kunth. 
Pterofa,  P.  Brown. 
Lacaris,  Hamilt. 
Fagara,  Lam. 
Tobinia,  Desv. 
Ochroxylum,  Schreb. 
Curtlna,  Schreb. 
Kampmannia,  Raf. 

Cyminosma,  Goirtn. 
Jambolifera,  Linn. 

Ptelea,  Linn. 
Belluccia,  Adans. 

Buncania,  Rchb. 

Numbers.  Gen.  20.    Sp.  110. 

Fuj:)horhiace(e. 
PosTTLON. — Rutacea?. — XANTHOxYLACEiE, — Aurantlaceae. 

Oleacece. 

ADDITIONAL  GENUS. 

Dipetalum,  Dalzell,  near  Toddalia. 
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OCHNACEiE. [HyPOGYNOUS  EXOGENS. 

Order  CLXXVIII.    OCHNACEiE.— Ochnads. 

OchnaceiE,  DC.  Ann.  Mus.  17.  398.  (1811)  ;  Prodr.  1.  735.  (1824)  ;  Endl.  Gen.  ccxlviii.  ;  Meisner,  p.  66. 

Diagnosis. — Rutal  Exogens,  with  a  one-seeded  finally  apocarpous  fruit,  whose  pericarp 
does  not  laminate,  and  a  succulent  conical  torus. 

Very  smooth  trees,  or  more  generally  under-shrubs,  sometimes  downy,  having  a 
watery  juice.    Leaves  alternate,  simple,  entire,  or  toothed,  with  2  stipules  at  the  base, 

or  one  in  the  axil.  Flowers  usually  in  racemes,  with 
an  articulation  in  the  middle  of  the  pedicels.  Sepals 
5,  persistent,  imbricated  in  aestivation.  Petals  hypo- 
gynous,  definite,  sometimes  twice  as  many  as  the 
sepals,  deciduous,  spreading,  imbricated  in  aestivation. 
Stamens  5,  opposite  the  sepals,  or  10,  or  00,  arising 
from  a  hypogynous  disk  ;  filaments  persistent ;  an- 

thers 2-celled,  innate,  opening  by  pores,  or  longitu- 
dinally. Carpels  equal  in  number  to  the  petals,  lying 

upon  an  enlarged,  tumid,  fleshy  disk,  (the  gynobase)  ; 
their  styles  combined  in  one  ;  ovule  erect  or  pewdu- 
lous,  anatropal.  Fruit  composed  of  as  many  pieces 
as  there  were  carpels,  indehiscent,  somewhat  drupa- 

ceous, 1 -seeded,  articulated  with  the  gynobase,  which 
grows  with  their  growth.  Seeds  without  albumen 
or  nearly  so  ;  embryo  straight ;  radicle  next  the 
hilum  ;  cotyledons  thick. 

The  great  fleshy  gynobase,  or  torus,  of  the  species 
constituting  this  Order,  aff'ords  their  strongest  mark of  recognition.  In  this  respect,  indeed,  there  is  an 
approach  to  the  peculiar  structure  of  Cranesbills,  or 
even  of  some  Mallowworts.  The  fohage  is  sometimes 
very  shining  and  marked  with  closely  set  veins  like 
those  of  Calophyllum,  a  genus  of  the  Order  of  Gut- tifers.  From  the  other  Orders  now  associated 
with  them  they  are  often  known  by  their  anthers 
opening  by  pores,  and  their  solitary,  erect  ovules  ; 
but  neither  of  them  are  always  characteristic  of 
Ochnads.  The  great  succulent  toinis  must  always 
be  regarded  as  one  of  their  chiefest  distinctions. 
According  to  the  views  of  an  anonymous  writer  in 
the  Linncea,  this  Order  should  be  placed  near  Rose- 
worts,  and  not  Rueworts,  with  which  and  the  kindred 
Orders  he  thinks  that  Ochnads  have  little  affinity. 
— Linncea,  xiv.  248. 

Found  in  tropical  India,  Africa  and  America  ;  a  few  are  from  the  Cape  of  Good 
Hope. 

These  plants  are  for  the  most  part  bitter.  Walkera  serrata  has  a  bitter  root  and 
leaves,  and  is  employed  in  Malabar,  in  decoction  in  milk  or  water,  as  a  tonic,  stomachic, 
and  anti-emetic.  The  bark  of  Ochna  hexasperma  is  used  in  Brazil  as  a  cure  for  the 
sores  produced  in  cattle  by  the  punctures  of  insects.  It  probably  acts  as  an  astringent. 
Castela  Nicolsoni  or  Goatbush,  is  said  to  be  as  bitter  as  Quassia  itself.  The  root  and 
leaves  of  Gomphia  angustifolia  are  bitter,  and  employed  in  Malabar,  in  decoction  in 
milk  or  water,  as  a  tonic,  stomachic,  and  anti-emetic.  G.  hexasperma  and  Jabotapita 
are  Brazilian  remedies  exhibited  where  bitters  are  demanded.  The  oil  of  G.  parviflora 
is  used  in  salads  in  Brazil. 

Fig.  CCCXXVIII.— Ochna  dubia.—Decawnc.  1.  expanded  flower ;  2.  section  of  pistil  and  stamens ; 3.  pistil ;  4.  section  of  a  ripe  carpel. 
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GENERA. 

Elvasia,  DC. 
Gompbia,  Schreb. 

Jabotapita,  Plum. 
Ouratea,  Aubl. 

Correia,  Velloz. 
Philomeda,  Noronh. 
Cittorrhynchus,  Willd. 
Walkera,  Schreb. 

Meesia,  Gtertn. 
Ochna,  Schreb. 

Diporidium,  Wendl. 

Numbers.  Gen.  6.    Sp.  82. 

Godoya,  R.  &  P. Blasthemanthus,  PI. 
Cespedesia,  Goudol. 

Rosacece. 

Position. — Simarubacese. — Ochnace^. — Xanthoxylacese. OeraniacecB. 

See,  for  his  peculiar  views  respecting  this  order,  Planchon  in  Lond.  Journ.  Bot.. 
V.  591  and  644  :  and  VL  21. 

CoRiARiE.E,  {DC.  Prodr.  1.  739.  1824  ;  Ed.  pr.  cvi.;  Endl.  Gen.  p.  1065  ;  Meismr  Gen.  p.  56.)  A  few 
plants  inhabiting  the  South  of  Europe,  Chili,  Peru,  New  Zealand,  and  Nepal,  have  been  associated  by 
Botanists  in  a  genus  of  which  the  following  is 
the  character.  Shrubs  with  opposite  branches, 
which  sometimes  are  very  long  and  feeble,  often 
3  on  each  side,  2  of  them  being  secondary  to 
an  intermediate  principal  one.   Leaves  oppo- 

site, simple,  ribbed,  entire.  Buds  scaly.  Racemes  terminal  and  axillary.  Flowers  ̂   or  ̂ -Q'S' Calyx  campanulate,  5-parted,  ovate.  Petals  5,  alternate  with  the  lobes  of  the  calyx,  and  smaller  than 
they  are,  fleshy,  with  an  elevated  keel  in  the  inside.  Stamens  lO.hypogynous,  5  between  the  lobes  of  the 
calyx  and  the  backs  of  the  carpels,  5  between  the  petals  and  the  joinings  of  the  carpels ;  filaments  fili- 

form ;  anthers  oblong,  2-celled.  Carpels  5  (or  6),  arranged  obliquely  round  a  thickish  gynobase  ;  stig- 
mas 5,  long,  subulate ;  ovules  solitary,  pendulous,  anatropal.  Fruits  crustaceous,  covered  over  by  the 

membranous  sepals  and  fleshy  petals,  indehiscent,  1-seeded.    Seed  pendulous  ;  albumen  none  ;  embryo 
straight ;  cotyledons  2,  fleshy  ;  radicle  short,  blunt,  next  the  hilum.  It  is  very  difficult  to  say  what  is 
the  affinity  of  this  plant.  Decandolle  places  it,  as  the  type  of  a  distinct  Order,  immediately  after  Och- 
nads,  with  which  it  agrees  in  having  its  ovaries  distinct,  and  surrounding  a  fleshy  axis  ;  but  the  stigmas 
in  Coriaria  are  long,  linear,  and  distinct,  with  no  style,  while  Ochnads  have  a  single  style  connecting 
the  carpels  and  minute  stigmas  ;  the  former,  therefore,  are  apocarpous,  the  latter  syncarpous.  Coriaria 
is  also  allied  to  Rueworts,  but  differs  from  them  as  it  does  from  Ochnads;  and,  besides,  the  carpels 
are  in  Rueworts  connate.  De  CandoUe  understands  Coriaria  as  apetalous,  but  I  do  not  see  upon  what 
principle,  either  of  structure  or  analogy.  In  his  Essai  siir  les  Propridtes  Medicales  he  referred  it  to  the 
vicinity  of  Rhamnads.  Jussieu  placed  it  near  Malpighiads,  and  this  view  has  been  also  taken  by 
Endlicher  and  others,  who  consider  it  as  being  absolutely  a  member  of  that  Order.  But  M.  Adrien  de 
Jussieu  (Monogr.  Malp.  1st  part.  p.  135)  justly  objects  to  this  upon  the  double  ground  that  Coriaria  has 
neither  the  very  peculiar  ovule  of  Malpighiads,  nor  that  broken  (or  spiral)  arrangement  of  parts  which 
pervades  the  Order  in  its  genuine  form  ;  besides,  Malpighiads  never  have  5  carpels,  when  in  their  natural 
state.  Coriaria  myrtifolia  and  ruscifolia  are  used  by  dyers  for  staining  black.    The  fruit  is  poisonous. It  is  said  that  several  soldiers  of  the  French  .army  in  Catalonia  were  affected  by  eating  it ;  15  became 
stupefied,  and  3  died.  Its  leaves  have  been  used  to  adulterate  Senna,  and  have  produced  fatal  conse- 

quences, exciting  violent  fits  of  tetanus,  giving  pl'ace  to  apoplectic  coma.  The  French  call  it  Redout  or Roudout.  Nevertheless,  the  fruit  of  Coriaria  napalensis  is  frequently  eaten  in  the  north  of  India  without 
inconvenience,  according  to  Royle,  and  we  learn  from  P'orster  that  the  berries  of  the  New  Zealand  Cori- 

aria sarmentosa  are  gi-eedily  sucked  by  the  natives  ;  the  seeds,  however,  they  regard  as  poisonous. 
Gen.  1.  Sp.  8. 

Fig.  CCCXXIX.  1.  Coriaria  napalensis;  2.  flower  of  Coriaria  myrtifolia  without  its  calyx;  3.  its 
pistil ;  4.  a  perpendicular  section  of  it. 



476 STMARUBACE^. 
[Hypogynous  Exogens. 

Order  CLXXIX.    SIMARUBACEiE.— Quassiads.  ' 
Simarubacese,  Rich.  Anal,  du  Fr.  21.  (1808);  Endl.  Gen.  ccxlix.— Simarubeas,  DC.  Diss.  Ochn.  Ann. 

Mus.  17.  323.(1811);  Prodr.  1.  733.  (1824);  Adrien  de  Juss.  Rutacees,  129.  (1825);  Meisner, 
Gen.  p.  65. 

Diagnosis. — Rutal  Exogens,  with  a  few-seeded  finally  apocarpous  fruit,  whose  pericarp 
does  not  laminate,  a  dry  inconspicuous  torus,  exalhuminous  seeds,  and  alternate  leaves 
without  stipules. 

Trees  or  shrubs.  Leaves  without  stipules,  alternate,  occasionally  simple,  most  usually 
compound,  without  dots.    Peduncles  axillary  or  terminal.    Flowers  whitish,  green,  or 

purple.  Flowers  hermaphro- 
dite, or  occasionally  by  abor- 

tion unisexual.  Calyx  in  4  or 
5  divisions,  imbricated.  Pe- 

tals the  same  number,  longer, 
either  spreading  or  combined 
in  a  tube ;  aestivation  imbri- 

cated. Stamens  twice  as 
many  as  the  petals,  each 
arising  from  the  back  of  an 
hypogynous  scale.  Ovary  4- or  5-lobed,  placed  upon  a  stalk from  the  base  of  which  the 
stamens  arise,  4-  or  5-celled, 
each  cell  with  1  suspended 

Fruit  consisting  of  4  or  5  drupes 
Seeds  pendulous,  with  a  mem- 

Fig,  cccxxx. 

anatropal  ovule  ;  style  simple  ;  stigma  4-  or  5-lobed. 
arranged  around  a  common  receptacle,  indehiscent. 
branous  integument ;  embryo  without  albumen  ;  radicle  superior,  short,  drawn  back 
within  the  thick  cotyledons. 

Quassiads  are  akin  to  Beancapers  in  their  stamens  inserted  upon  hypogynous 
scales,  and  to  Ochnads  in  their  deeply-lobed  ovary,  or  nearly  separate  ovaries  ;  from 
these  latter  they  are  distinguished  by  their  want  of  a  succulent  torus,  and  by  their 
anthers  bursting  by  longitudinal  slits,  not  by  terminal  pores.  A.  de  Jussieu  says, 
"  They  are  known  from  all  Rutals  by  the  co-existence  of  these  characters  ;  namely, 
ovaries  with  but  one  ovule,  indehiscent  drupes,  exalbuminous  seeds,  a  membranous 
integument  of  the  embryo,  and  the  radicle  being  retracted  within  thick  cotyledons." 

All  ai'e  natives  of  tropical  America,  India,  or  Africa,  with  the  exception  of  one  Nipal 
plant. The  species  are  intensely  bitter.  A  plant  called  Paraiba  in  Brazil,  the  Simaruba 
versicolor  of  St.  Hilaire,  possesses  such  excessive  bitterness  that  no  insects  will  attack 
it.  Specimens  of  it  placed  among  di'ied  plants  which  were  entirely  devoured  by  the 
larvas  of  a  species  of  Ptinus,  remained  untouched.  The  Brazilians  use  an  infusion  in 
brandy  as  a  specific  against  the  bite  of  serpents,  and  also  employ  it  with  very  great 
success  to  cure  the  lousy  diseases  to  which  people  are  subject  in  those  countries. 
The  wood  of  Quassia  amara  is  intensely  bitter.  Lund  and  others  assert  that  it  does  not 
yield  the  Quassia  chips  of  the  European  druggists,  but  refer  them  to  Picrsena  excelsa. 
But  Guibourt  says  that  the  wood  of  both  the  root  and  stem  of  this  Quassia  is  imported 
in  the  form  of  white  scentless  very  light  cylinders  1-2  inches  in  diameter  ;  and  that  the 
Picrsena  wood  is  inferior  in  quality.  I  learn  however  from  Mr.  Lance,  who  resided  for 
many  years  in  Surinam,  that  although  large  quantities  of  Quassia  were  exported  20  or 
30  years  since,  yet  that  for  many  years  none  has  been  collected  for  that  purpose,  and 
he  did  not  hear  of  a  single  instance  of  its  shipment  during  the  10  years  he  passed  in 
Surinam.  Quassia  wood  is  in  fact  no  longer  used  even  in  that  colony  as  a  medicine, 
being  thought  to  have  some  bad  properties  along  with  its  intense  bitter.  The  flowers 
are  however  still  infused  in  wine  or  water  as  a  stomachic.  The  bitter  has  been  used 
as  a  substitute  for  hops  in  the  manufacture  of  beer  ;  an  infusion  of  the  chips  is 
employed  to  poison  flies.  Simaruba  amara  is  more  commonly  employed.  The  bark 
of  the  root  is  stripped  off  and  sent  to  Europe.  In  Cayenne  the  decoction,  which  is 
bitter,  purgative,  and  even  emetic,  is  used  in  fevers  and  diarrhoea.  The  wood  has  similar 

Fig.  CCCXXX. — Simaba  guianensis.  1.  a  flower  with  part  cut  away;  2.  pistil  and  two  stamens  ;  3. fruit ;  4.  a  single  carpel ;  5.  cross  section  of  it  and  of  tlie  seed  whicli  it  contains. 
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properties,  but  is  less  active.  The  Jamaica  plant,  which  being  dioecious,  may  be  another 
species,  has  an  inodorous  bitter  bark  which  yields  its  properties  to  both  alcohol  and 
water.  It  has  been  remarked  that  the  infusion  is  more  bitter  than  the  decoction.  It 
acts  as  a  ton.ic  and  is  used  in  dyspepsia,  diarrhoea,  chronic  dysentery,  and  all  cases  of 
impaired  tone  of  the  alimentary  canal.  Nima  quassioides  is  used  for  similar  purposes 
in  the  North  of  India.  The  timber  of  Simaruba  amara  is  described  by  Sir  R.  Schom- 
burgk  as  resembling  White  Pine,  both  in  colour  and  quality.  Niepa  bark,  an  Indian 
febi-ifuge,  is  obtained  from  Samadera  indica.  Brucea  antidysenterica  and  Sumatrana 
possess  properties  similar  to  those  of  Quassia.  A  tree  called  Cedi'on  (Simaba 
Cedron),  has  lately  attained  great  celebrity.  The  most  ancient  record  of  it  is  in  the 
"History  of  the  Buccaneers,"  an  old  work  published  in  London,  in  the  year  1699. Its  use,  as  an  antidote  for  snakes,  and  place  of  growth,  are  there  distinctly  stated ; 
but  whether  on  the  authority  of  the  natives,  or  accidentally  discovered  by  the 
pirates,  does  not  appear.  If  the  former  was  the  case,  they  must  have  learned  it 
while  on  some  of  their  cruizes  on  the  Magdalena,  for  in  the  Isthmus  the  very 
existence  of  the  tree  was  unsuspected  until  about  1845,  when  Don  Juan  de 
Ansoatigui  ascertained,  by  comparison,  that  the  Cedron  of  Panama  and  Darien  was 
identical  with  that  of  Carthagena.  The  virtues  of  its  seeds,  however,  were  known, 
years  ago,  from  those  fruits  impoi-ted  from  the  Magdalena,  where,  according  to  Mr. 
William  Purdie,  the  plant  grows  in  profusion  about  the  village  of  San  Pablo.  In 
the  Isthmus  it  is  generally  found  on  the  outskirts  of  forests  in  almost  every  part  of 
the  country,  but  in  greater  abundance  in  Darien  and  Veraguas,  than  in  Panama. 
The  natives  hold  it  in  high  esteem,  and  always  carry  a  piece  of  the  seed  about  with 
them.  When  a  person  is  bitten,  a  little,  mixed  with  water,  is  applied  to  the  wound, 
and  about  two  grains  scraped  into  bi-audy,  or,  in  the  absence  of  it,  into  water,  is 
administered  internally.  By  following  this  treatment  the  bites  of  the  most 
venomous  snakes,  scorpions,  centipedes,  and  other  noxious  animals,  have  been 
unattended  by  dangerous  consequences.  Doses  of  it  have  also  proved  highly  bene- 

ficial in  cases  of  intermittent  fever. — Seemann. 
For  many  remarks  upon  this  order  see  Planchon  in  Lond.  Joum.  Bot.,  V.  560, 

whose  arrangement  of  the  genera  is  as  follows  : — 
GENERA. 

I.  SiMARUBE/E. 
Quassia,  L. Samadera,  Gcertn. 

Locandi,  Adans. 
Vittmannia,  Vahl. 
Niota,  Lam. 
Biporeia,  Thouars. 
Mauduyta,  Comm. 
Manungala,  Blanco. 

Simaba,  Auhl. 
Aruba,  Aubl. 
Phyllostema,  Neck. 

Haunoa,  Planch. 
Simaruba,  Aubl. 
Castela,  Turp. 
II.  Harrisonie^. 

Harrisonia,  R.  Br. 
Bbelingia,  Rchb. 

Lasiolepis,  Bennett. 

III.  AILANTHE.E 
Ailauthus,  Besf. 

Tarrietia,  Blume. 
Picrasma,  Blume. 

Nima,  Hamilt. 
Picrcena,  Lindl. Miinteria,  Wlprs. 
^schryon,  Fl.  flum. 

Brucea,  Miller. 
Soulamea,  Lamk. 

Cardiophora,  Benth. 
Picramnia,  Suoz. 
Picrodendron,  Planch. 

See  p.  37 

IV.  Spathelie^. 
Spathelia,  Linn. 

Spathe,  P.  Br. Dictyoloma,  BC. 
Benjaminia,  Fl.  flum. 

Eui-ycoma,  Jack. 

Numbers.  Gen.  17.  Sp,  ?  ? 

Position. — Zygophyllacese. — Simarubace^. — Xanthoxylacere. 
Polygalacece  ? 

2  M 
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Order  CLXXX.    ZYGOPHYLLACE.E  — Beancapers. 

ZygophjllejE,  R.  Brown  in  Flinders,  (1814);  DC.  Prodr.  1.  703.  (1824);  Adrien  de  Juss.  Rutacies,  67, 
(1825);  Endl.  Gen.  ccliii.— Meliantheae,  Endl.  p.  1165. 

Diagnosis. — Rutal  Uxogens,  with  fe^v-seeded  finally  apocarpous  fruit,  whose  pericarp  does 
not  laminate,  a  dry  inconspicuous  torus,  albuminous  seeds,  and  opposite  leaves 
with  stipules. 

Herbaceous  plants,  shrubs,  or  trees,  with  a  very  hard  wood,  the  branches  often  arti- 
culated at  the  joints.  Leaves  opposite,  with  stipules,  very  seldom  simple,  usually 

unequally  pinnate,  not  dotted.  Flowers  solitary,  or  in 
pairs  or  threes,  white,  blue,  or  red,  often  yellow,  herma- 

phrodite, regular.  Calyx  divided  into  4  or  5  pieces,  with 
convolute  aestivation.  Petals  unguiculate,  alternate  with 
the  segments  of  the  calyx  and  a  little  longer,  in  aestivation, 
which  is  imbricated,  at  first  very  short  and  scale-hke.  Sta- 

mens double  the  number  of  the  petals,  dilated  at  the  base, 
sometimes  naked,  usually  placed  on  the  back  of  a  small  scale, 
hypogynous.  Ovary  simple,  surrounded  at  the  base  with 
glands  or  a  short  sinuous  disk.  More  or  less  deeply  4-  or  5- 
furrowed,  with  4  or  5-cells  ;  ovules  in  each  cell  2  or  more, 
attached  to  the  inner  angle,  pendulous,  or  occasionally  erect ; 
style  simple,  usually  with  4  or  5  furrows  ;  stigma  simple,  or 
with  4  or  5  lobes.  Fruit  capsular,  rarely  somewhat  fleshy, 
with  4  or  5  angles  or  wings,  bursting  by  4  or  5  valves  bear- 

ing the  dissepiments  in  the  middle,  or  into  as  many  close 
cells  ;  the  sarcocarp  not  separable  from  the  endocarp.  Seeds 
usually  fewer  than  the  ovules,  either  compressed  and  scabrous 
when  dry,  or  ovate  and  smooth,  with  a  thin  herbaceous 
integument.  Embryo  green  ;  radicle  superior  ;  cotyledons 
foliaceous ;  albumen  in  small  quantity,  whitish,  between 
horny  and  cartilaginous,  in  Tribulus  wanting. 

These  plants  are  remarkable  in  the  Rutal  Alhance  for 
their  opposite  leaves  and  conspicuous  stipules.  With 
Quassiads  they  otherwise  accord  in  the  stamens  springing 
from  the  back  of  a  hypogynovis  scale.  Adrien  de  Jussieu 
also  observes  that  the  petals  are  remarkable  for  their  being, 
in  an  early  state,  minute  and  hidden  by  the  calyx,  which 
they  only  exceed  about  the  time  of  flowermg,  while  in  other 
Rutal  Orders  the  petals  are  always  larger  than  the  calyx. 
The  distinguishing  characters  in  the  vegetation  or  habit  of 
this  Order  are  not  only  the  leaves  being  constantly  opposite, 
with  lateral  or  intermediate  stipules,  but  also  in  their  being 
generally  compound,  and  always  destitute  of  the  pellucid 
glands  which  univei'sally  exist  in  true  Rueworts.  For  this 
reason  the  genus  Biebersteinia  must  be  excluded,  although 

its  leaves  have  stipules.  It  is  also  a  very  common  character  of  the  Order  to  have  the 
radicle  at  that  extremity  of  the  seed  which  is  most  remote  from  the  hilum  ;  but  this, 
which  is  of  great  importance  in  many  natural  families,  is  of  less  value  in  Beancapers. 
(See  many  good  remarks  upon  this  subject  in  Brown's  Appendix  to  Denham,  p.  27.) 
An  anonymous  author  expresses  his  opinion  {Linncea,  xv.  249.)  that  the  true  affinity 
of  this  Order  is  with  Oxalids,  not  Rueworts.  He  would  not  however  keep  them  in  the 
neighbourhood  of  Cranesbills,  but  thinks  Mallowworts  their  true  relations. 

Guaiacum,  Porlieria,  and  Larrea,  are  peculiar  to  America.  Fagonia  is  distributed 
over  the  south  of  Europe,  the  Levant,  Persia,  and  India.  Zygophyllum  inhabits  the 
same  regions,  and  also  the  south  of  Africa,  and  is  represented  in  New  Holland  by 
Ropera.  Tribulus  occurs  in  all  the  Old  World  within  the  tropics,  or  in  coimtries  bor- 

dering upon  them.  Melianthus,  a  most  anomalous  genus,  is  remarkable  for  being 
found  both  at  the  Cape  of  Good  Hope  and  in  Nipal,  without  any  intermediate  station. 
The  abundance  of  Beancapers  constitutes  one  of  the  most  sti-iking  features  of  the 
vegetation  of  the  Egyptian  deserts. 

Fig.  CCCXXXI.— R«jpera  fabagifolia. 5.  section  of  a  seed. 1.  a  flower  ;  2.  pistil ;  3.  perpendicular  section  of  it;  4.  fruit; 
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Zygophyllum  Fabago  is  sometimes  employed  as  an  anthelmintic.  The  ligneous  plants 
of  the  Order  are  remarkable  for  the  extreme  hardness  of  tiieir  wood.  All  the  Guaia- 
cums  are  well  known  for  their  exciting  properties  ;  the  bark  and  wood  of  Guaiacum 
sanctum  and  officinale  have  a  somewhat  bitter  and  acrid  flavour,  and  are  principally 
employed  as  sudorifics,  diaphoretics,  or  alteratives  ;  they  contain  a  particular  matter 
often  designated  as  resin  or  gum-i'esin,  but  which  is  now  considered  a  distinct  substance, 
called  Guaiacine.  According  to  Dr.  Hancock  (in  the  Ckirdeners'  Chronicle)^  the  medical 
value  of  Guaiacum  resides  principally  in  the  bark.  The  foliage  is  very  detersive,  and 
is  fi'equently  used  in  the  West  Indies  to  scour  and  whiten  floors,  which  it  is  said  to  do 
better  than  soap.  Porlieria  hygrometrica  has  similar  properties.  The  wood  called 
Lignum  vitae  is  remarkable  for  the  direction  of  its  fibres,  one  layer  of  which  often 
crosses  another  diagonally  ;  a  circumstance  fii'st  pointed  out  to  me  by  Professor  Voigt. 
This  valuable  timber  is  generally  said  to  be  furnished  by  Guaiacum  officinale  ;  but  it  is 
probably  the  wood  of  some  other  species,  for  the  small  size  of  that  tree  seems  quite 
incompatible  with  the  production  of  timber  4  or  5  inches  in  diameter. — SeeBoL  Rerj.  I.  c. 
The  flowers  of  Melianthus  major  are  so  full  of  honey,  that  the  natives  of  the  Cape  of 
Good  Hope,  where  it  grows  wild,  obtam  it  for  food  by  shaking  the  bi'anches,  when  it 
falls  in  a  heavy  shower.  The  flowers  of  Zygophyllum  Fabago  are  a  substitute  for  Capers; 
the  smell  of  Z.  simplex  is  so  detestable  that  no  animal  will  touch  the  foHage,  not  even 
the  camel  ;  the  Arabs,  however,  beat  the  leaves  in  water,  and  apply  the  infusion  in 
diseases  of  the  eyes.  The  Turks  use  the  seeds  of  Peganum  Harmala  as  a  spice,  and  for 
dyeing  red. GENERA. 
I.    Tribule.'e.  —  Seeds without  albumen. 
Tribulus,  Tournef. 
Kallstromia,  -Scop. 

Ehrenbergia,  Mart. 
Heterozygis,  Bung. 

II.       ZV(iOPHVLLE;E.  - Seeds  with  albumen. 
Peganum,  L. 
Harmala,  Mnch. 

Malacocarpus,  F.  et  M. 
Chitonia,  Mog.  et  Sess. 
Juliania,  Llav.  et  Lex. 

Fagonia,  Tournef. 
Sarcozygium,  Bunge. 
R opera,  Adr.  Juss, 
Zygophyllum,  Linn. Fabago,  Tournef. 

Agroj)hyllum,  Neck. 
Eurynema,  Endl. 

I    Trichanthera,  Ehrenb. Larrea,  Cav. 
Porhera,  Ruiz  et  Pav. 

I  Plectrocarpa,  Gill. 
.Guajacum,  Plum. ISeetzenia,  R.  Br. Melianthus.  L. 

Numbers.  Gen.  7.  Sp.  100. 

Position. — Simarubacese. — Zygophyllace^. — Elatinacese. 
OrmUdacece. 

ADDITIONAL  GENERA. 

Tribulopsis,  R.  Br.,  near  Tribulus. 
Sericodes,  A  Gray. 

See  Planchon's  observations  on  Melianthe^  in  Linnean  Transactions,  XX.  403. 



i80  ELATINACE.*:.  [Hypogvnous  Exogens. 

Order  CLXXXI.    ELATINACE^E.— Water-Peppers. 

ElatineiB,  CambessMes  in  M^m.  ]\ri(s.  18.  225.  (1829)  ;  Aug.  de  St.  H.  Fl.  Bras.  2. 159.  (1830)  ;  FL  Seneo. 
1.42.  (1832);  Fischer  and  Meyer  in  Linncea,  x.  69.  (1835);  Wight  lUustr.  1.  t.  25;  ̂Endl.  Gen. ccxix. ;  Meisner  Gen,  p.  131 ;  Fenzl  Darstellung,  Sfc,  p.  30. 

Diagnosis. — Rutal  Exogens,  with  a  many-seeded  fruit  which  is  finally  apocarpous,  and polypetalous  floivers. 
Little  annuals,  gromng  in  marshy  places,  with  fistular  rooting  stems.  Leaves  oppo- 

site, with  stipules  between  the  petioles.  Sepals  3-5,  imbricated,  distinct,  or  slightly  con- nate at  the  base.  Petals  of  the  same  num- 
ber as  the  sepals,  imbricated,  hypogynous. 

Stamens  hypogynous,  usually  twice  as 
numerous  as  the  petals.  Ovary  with  from 
3  to  5  cells,  an  equal  number  of  styles,  and 
capitate  stigmas  ;  ovules  00,  anatropal. 
Fruit  capsular,  3-5-celled,  opening  at  the 
sutm^es,  crowned  by  the  styles  ;  the  valves 
either  flat  at  the  edge,  or  rolled  inwards 
and  alternating  with  the  angles  of  a  central 
placenta.  Seeds  00,  without  albumen, 
wrinkled  transversely,  cylindrical,  with  a 
straight  embryo,  whose  radicle  is  turned 
to  the  hilum,  which  is  at  one  end  of  the seed. 

This  little  Order  was  estabhshed  by  Cam- 
bessedes,  who  distinguished  it  from  Alsin- 
acese,  with  which  a  part  had  been  con- 

founded, by  its  capitate  stigmas,  the 
dehiscence  of  its  fruit,  the  small  quantity 
of  albumen,  and  the  straight,  not  curved, 
embryo.  It  does  not,  however,  appear 
that  the  Water-peppers  have  any  imme- 

diate relation  to  the  Silenal  AHiance,  of 
which  Alsinacese  form  a  part.  On  the  contrary,  the  species  agree  much  better  with 
Tutsans  (Hypericacese)  even  in  the  presence  in  the  leaves  of  receptacles  of  resinous 
secx'etions  j  but  they  differ  in  having  a  persistent  central  axis  in  the  fruit,  and  definite 
stamens,  on  which  latter  account  they  fall  into  the  ranks  of  the  Rutal  rather  than  the 
Guttiferal  Alliance.  This  view  of  their  affinity  seems  confirmed  by  the  curious  genus 
Tetradichs,  a  Syrian  plant,  with  the  habit  of  a  Tillsea,  on  which  accoimt  it  has  been  even 
referred  to  the  Order  of  Houseleeks  by  Bunge  {Linncea,  xiv.  177).  It  is  remarkable 
for  having  in  each  cell  of  its  fruit  two  seeds  enveloped  in  the  laminated  sides  of  the  dis- 

sepiments, which  sides  adhere  to  the  seeds,  and  seem  as  if  they  were  really  a  part  of 
them  ;  the  other  seeds,  however,  are  naked,  and  he  in  the  space  between  the  lateral 
seeds.  If  it  were  not  for  this  singular  breaking  up  of  the  tissue  of  the  dissepiments, 
Elatine  would  be  vex'y  near  Tetradichs.  Now,  there  can  be  no  doubt  of  the  latter  genus 
being  a  member  of  the  Rutal  Alliance  ;  but  its  numerous  seeds  attached  to  two  arm-like 
free  placentae  forbid  its  being  stationed  in  Rueworts,  whither  Mr.  Fenzl  has  referred  it 
{Linncea,  xv.  295),  or  in  Bean  Capers,  among  which  I  had  assigned  it  a  doubtful  place 
in  the  Botany  (still  unpubUshed)  of  Col.  Chesney's  Expedition  to  the  Euphrates.  It 
falls,  however,  well  into  the  Order  of  Water-peppers,  and  conti'ibutes  to  confirai  the importance  of  that  httle  Order. 

Found  in  marshes  in  the  four  quarters  of  the  globe.  The  Elatines  are  natives  of 
Europe  and  Asia,  Bergias  of  the  Cape  of  Good  Hope  and  the  East  Indies,  Merimea  of 
South  America,  and  Tetradichs  of  the  Syrian  region. 

Dr.  Wight  .says  that  in  India  the  little  Bergia  ammannioides  bears  the  Tamool  name 
of  Neer-mel-neripoo,  or  Water-fire,  which  seems  a  curious  coincidence  with  the  word 
Water-pepper,  given  in  Enghsh  to  Elatine,  and  seems  to  indicate  a  popular  belief  in these  plants  possessing  some  acridity. 

Fig.  CCCXXXII.— Elatine  hydropiper.—iSo«wr&2/.  1.  a  flower  ;  2.  a  capsule  after  splitting  ;  3.  the placenta  ;  4.  and  5.  seeds. 
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I  observe  that  Dr.  Bunge  considers  Elu'enberg's  genus  Anatropa  identical  with  Tetra- 
diclis.  M.  Decaisne  long  since  pointed  out  to  me  the  close  relation  between  the  two, 
and  at  the  same  time  expressed  his  opinion  that  the  former  would  constitute  a  new 
Order  between  Rueworts  and  Beancapers.  But  since  Anatropa  has  stipules,  according 
to  Ehrenberg,  it  seems  premature  to  combine  them. 

GKNERA. 

Elatine,  Linn. 
Crt/pta,  Niitt. 
Cryptiiia,  Kaf. 
flydropipcr,  Endl, 

liirolia,  Bellard. 
Alsinastrum,  Endl. 
Potamopitys,  lJuxb. 

Uergia,  Li-m. Laticretia,  Del. 
Meriinea,  Cainh. 

Tetradiclis,  Stev. 
Anatropa,  Ehrenb. 
?  Tridia,  Korth. 

P( 

NuiMUERS.  Gen.  G.    Sp,  22. 

*osiTio:<. — Zygophyllacese. — Elatinace/K. — Podostemac<';i!. 
Hypcricacece. 

See  Seubert  in  Nov.  act.  Acad.  Nat.  Car.,  XX f.  p.  33. 



482 PODOSTEMACEiE. [Hypogynous  Exogens. 

Ordeu  CLXXXII.    PODOSTEMACEiE.— Podostemads. 
Podostemese,  Richard  and  Kunfh  in  Humb.  N.  G.  et  Sp.  1.  246.  (1815) ;  Martins  Nov.  G.  et  Sp.  1.  6. 

(1822) ;  Bartl.  Ord.  Nat.  72.  (1830) ;  Bongard  in  Mem.  de  I'Acad.  Imp.  Petersb.  VI.  ser.  III.  69. (1834)  ;  Endl.  Gen.  Ixxxv.  ;  Meisn.  Gen.  p.  122. ;  Griffith  in  Ann.  Sc.  Nat.  ser.  II.  9.  183. 

Diagnosis. — Rutal  Exogens^  with  many-seeded  fruit,  which  k  finally  apocarpous,  a/>id 
apetalous  very  imperfect  flowers. 

Herbaceous  branched  floating  plants  without  stomates  or  spiral  vessels,  and  with  the 
habit  of  Liverworts  or  Scale-mosses.  Leaves  capillary,  or  linear,  or  lacerated 

irregularly,  or  muiute  and  densely  imbricated,  decurrent  on  the  stem, 
with  which  they  are  not  articulated.  Flowers  axillary  or  terminal, 
inconspicuous,  usually  Q,  naked,  or  with  a  very  imperfect  calyx,  or 
with  3  sepals  bursting  through  an  irregularly  lacerated  spathe.  Sta- 

mens hypogynous,  varying  from  1  to  an  indefinite  number,  eitlier 
placed  all  roimd  the  ovary  or  on  one  side  of  it,  distinct  or  monadel- 
phous  ; anthers  oblong,  2-celled,  bursting  longitudinally.  [Pollen  shaped 
like  an  hour-glass,  consisting  of  two  spherules,  inseparably  united  in 
Podostemon. — Griffith.']  Ovary  2-  or  3-celled,  with  numerous  ascending anatropal  ovules  attached  to  a  fleshy  central  placenta ;  styles  or  stigmas 
2  or  3ji  acute  and  sessile.  Fruit  shghtly  pedicellate,  ribbed,  capsular, 
opening  by  2  or  3  valves,  which  faU  off"  from  the  dissepiment,  which  is parallel  with  them.  Seeds  numerous,  minute,  containing  an  exalbumi- 
nous  dicotyledonous  orthotropal  embryo. 

Von  Martins  has  the  following  remarks  upon  this  curious  Order. 
"  It  is  very  doubtful  in  what  part  of  the  natural  series  Podostemads 
should  be  arranged ;  for  they  are  connected  with  so  many  other  Orders, 
in  so  various  and  complicated  a  manner,  that  it  is  probable  that  several 
genera,  the  affinities  of  which  wiU  be  more  apparent,  still  remain  to  be 
discovered.  Nothing  can  be  more  singTilar  than  the  mixture  of  diff'erent characters  which  they  exhibit.  Thus,  the  structure  of  their  spathes, 
and  the  want  of  a  true  calyx  and  corolla,  approximate  them  to  Naiads 
(Fluviales)  and  Arads,  while  the  character  of  their  stamens  and  fruit 
is  very  much  that  of  Juncaginacere  ;  the  former  of  these,  however, 
differ  in  their  lower  degree  of  organisation,  and  the  latter  in  the 
presence  of  a  more  or  less  perfect  perianth,  and  in  the  composition  of 
heir  capsule.  Lemna,  a  genus  closely  allied  to  Arads,  seems  to  be 

more  related  to  them  in  its  spathe,  hypogynous  stamens, 
habit,  and  mode  of  life,  but  is  distinguished  by  its  less 
highly  developed  few-seeded  fruit.  Again,  Mniopsis,  in 
its  ramification,  in  the  form  and  position  of  its  leaves, 
and  in  its  stipules,  and  Lacis  and  Podostemon  in  the 
character  of  their  spathe  and  the  emersion  of  their 
pedicels  at  the  time  of  flowering,  call  remarkably  to 
mind  the  habit  of  Jungermannia  ;  so  that  we  should 
probably  not  be  far  from  the  truth,  if  we  were  to  say 
that  this  Order  forms  a  transition  from  Naiads  (Flu- 

viales) to  Juncaginacese,  on  the  one  hand  touching  upon 
Arads,  and  being,  as  it  were,  a  sort  of  noble  analogy  of 
Liverworts  among  Monocotyledons." — Nov.  O.  et  Sp.  1 .  7. 
So  far  as  the  general  appearance  of  Podostermads  is  con- 

cerned, this  account  of  them  may  be  received  ;  but  since 
they  have  a  dicotyledonous  not  monocotyledonous  embryo, 

other  affinities  must  be  looked  for.  Bongard  first  represented  their  true  structure,  and 
more  recently  Mr.  Griffith  has  described  two  Indian  species  of  Podostemon,  with  his 
habitual  accuracy  ;  entirely  confirming  the  view  which  I  upon  mere  theoretical  reasoning 
formerly  took  of  their  being  Exogens. — Ed.  pr.  p.  190.  And  I  am  still  of  opinion  that 
if  we  have  among  Exogens  one  type  of  structm'e  more  nearly  approaching  that  of 

Fig.  CCCXXXIII. 

Fig.  CCCXXXIII.— The  ̂   of  Hydrostachys  vemiculosa.  1.  the  calyx ;  2.  the  same  opened  to  show 
the  ovarj' ;  3.  a  seed  ;  4.  a  vertical  section  of  it. — Decaisne. 
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Acrogens  than  another  it  is  this,  which,  with  the  habit  of  Liverworts  and  Scale- 
mosses,  has  wholly  the  structure  of  flowering  plants.  According  to  Bongard,  tlie 
species  have  neither  spiral  vessels  nor  stomates  ;  the  latter  would  of  course  be  absent, 
on  account  of  the  submersed  habits  of  the  species  of  Mourera  to  which  his  observations 
chiefly  apply.  And  Mr.  Griffith  confirms  his  statements  as  regards  his  two  Indian 
Podostemons.  But  although  Podostemads  must  be  considered  to  present  a  very 
strongly  marked  approach  to  flowerless  plants  in  some  respects,  yet  we  must  look  for 
some  more  immediate  relation.  This  I  formerly  thought  might  be  found  with  Peppers, 
or  Callitriche  ;  Meisner  suggests  Hornworts.  But  if  we  regard  hemiaphrodite  flowers, 
hypogynous  stamens,  and  an  exalbuminous  embryo  as  the  most  important  features  in 
these  plants,  our  views  of  its  affinity  will  take  a  very  different  direction,  and  we  can 
scarcely  fail  to  suspect  an  approach  to  Waterpeppers,  whose  manner  of  life  is  in  some 
respects  similar.  In  fact,  upon  comparing  the  two  Orders,  we  find  that  they  are 
otherwise  much  alike,  except  that  Podostemads  are  more  incompletely  formed  in  the 
floral  envelopes,  and  seem  to  want  the  capitate  stigmas  of  that  Order.  Both  have 
'2.celled  anthers  bursting  inwards  longitudinally,  and  a  separable  placenta  bearing numerous  anatropal  seeds.  It  seems,  therefore,  probable  that  I'odostemads  stand  in 
the  same  relation  to  Waterpeppers  as  Hippurids  to  Onagi-ads,  and  Lemnads  to  Arads. 

Such  Avas  the  view  I  took,  in  the  year  1846,  of  the  structure  and  possible  affinities 
of  this  singular  ordei\  Since  that  time  one  of  the  most  remarkable  memoirs  which 
science  knows,  alike  valuable  for  minute  observation,  and  the  admirable  illustrations 
which  accompany  it,  has  been  published  by  M.  Tulasne  {Monographia  Poclostemace- 
arum,  4to,  Paris,  1852).    What  follows  is  founded  upon  this  able  monograph. 

Spiral  or  spiroidal  vessels  do  exist ;  hxit  only  in  small  quantities,  and  not  at  all  in 
the  leaves.  Hydrostachys  alone  is  unisexual.  The  pollen  is  spherical,  with  many 
pores,  or  elliptical,  3-cornered  and  3-furrowed.  The  ovaiy  is  2 — 3-celled,  with 
parietal  or  axile  placentation,  and  indefinite  ovules.  The  number  of  stigmas,  which 
are  terminal  and  subulate,  equals  the  number  of  carpels  composing  the  pistil. 

The  affinity  of  the  order  M.  Tulasne  leaves  still  uncertain.  In  addition  to  the 
preceding  speculations  I  would  only  observe  that  it  is  worth  considering  whether 
Podostemads  may  not  be  in  reality  more  nearly  related  to  Littorella  than  has  been 
supposed,  bearing  to  PlantaginacefB  an  affinity  not  unlike  that  of  Glaux  to  Primulacese. 

The  species  are  all  submersed,  and  chiefly  found  in  rapids  and  by  the  side  of 
torrents,  on  stones,  &c.;  rarely  in  stagnant,  and  never  in  salt  water.  They  are  chiefly 
South  American,  as  far  as  discovery  has  yet  extended ;  some  are  from  the  Mascaren 
Islands  ;  some  from  tropical  India  ;  one  from  N".  America  :  and  there  is  reason  to suppose  that  even  in  Europe  a  species  (Apinagia  Preissii)  may  lurk  in  the  islands  off 
the  coast  of  Venice. 

Their  uses  are  unimportant.  Some  species  of  Lacis  yield  according  to  Schomburgk, 
when  burnt,  much  salt  in  their  ashes  ;  and  Spruce  reports  that  those  which  inhabit 
the  falls  of  the  Kio  Negro  are  a  cliief  article  of  support  to  the  natives  for  one  half 
the  year  {Hooker's  Journal,  IV.  281).  Purdie  found  that  the  cattle  of  New  Grenada  fed greedily  upon  the  leaves  of  Marathrum  utile  and  Schiedeanum.  And  the  excellent 
fish  called  in  Guayana  Pakou  and  Coumarou  are  said  to  owe  their  good  quality  to 
their  pasturing  upon  Mourera,  and  other  Podostemads. 

GENERA. 
I.  Hydrostachye^. 
Hydrostachys,  Pet.  Th. 

Crenias,  Spreng. 

II.  Lacide^. 
Osei-ya,  ful.  and  Wedd. Devillea,  Tul.  and  Wedd. 
Sphserothylax,  BiscJi. 

Mourera,  Aubl. Castelnavia,  Tul.  and  W. 
Stengelia,  Neck. 

Lacis,  Lindl. 
Lonchostephus,  Tul. 
Marathrum,  H.  B.  K. 
Rhyncholacis,  Tul. 
Ligea,  Tul. 

Philocrene,  Bory. 
Temiola,  Tul. 

Tristicha,  Thouars. 

Lawia,  Griff. 

Dufourea,  Bory. 

III.  TrISTICHE/E. 

(Enonc,  Tul. 
Apinagia,  2'ul. LophogjTie,  Tul 
Dicrsea,  Ttd. 
Monostylis,  Tvl. 
Podostemon,  Mich. 
Hydi-obryum,  2'ul. Mniopsis,  Tid. 

Dalzellia,  Wight. 
Weddelina,  Tul. 

Doubtful. 
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A.LLIANCE  XXXVI.    GERANIALES. — The  Geranial  Alliance. 

Diagnosis. — Hypogynous  Exogens,  with  monodichlamydeous,  symmetHcal  flowers,  ax  He 
placentce,  an  imhHcated  calyx,  a  twisted  corolla,  definite  stamens,  and  an  emhryo  with 
little  or  no  albumen. 

If  we  seek  for  a  positive  character  by  which  the  present  AUiance  may  be  known 
from  its  relations,  we  shall  find  it  in  the  combmation  of  three  circumstances,  viz  :  a 
definite  number  of  stamens,  an  imbricated  calyx,  and  a  twisted  corolla.  Malvals  have 
a  twisted  corolla,  but  theu'  stamens  are  usually  indefinite  and  their  calyx  is  always 
valvate  ;  for  which  latter  reason  Indian  Cresses  are  removed  from  the  Geranial  Alliance. 
Rutals  have  definite  stamens  and  an  imbricated  calyx,  but  their  corolla  is  imbricated, 
not  twisted. 

The  only  doubtful  Order  of  the  Alliance  is  that  of  Chlenads,  which  in  habit  is  hke 
some  Sterculiads  ;  but  it  corresponds  with  Balsams  in  their  unsymmetrical  flowers,  and 
it  has  not  a  stronger  relation  to  any  Malval  than  to  the  Order  of  Geranials.  Chlenads 
may  perhaps  be  regarded  as  a  kind  of  approach  on  the  part  of  Geranials  to  the  Malval Alliance. 

Natural  Orders  op  Geranials. 

Flowers  symmetrical.    Styles  distinct.     Carpels  longer  if) an  ̂ ^^^1  Linage  e 
torits.   Seeds  with  little  or  no  albuvien  J 

Floivers  regiolar,  unsymmetrical,  with  a  permanent  cup-like         \  jg4  ChLjEn^cek lucre.    Stamens  monadelphous.    Albumen  abimdant  .    .    .  ./ 
Flowers  symmetrical.    Styles  distinct.    Carpels  longer  than  ̂ ^^1  135  Oxalidaceve torus.    Seeds  with  abundant  albumen  / 
Flowers  very  irreqular  and  unsymmetrical,  without  an  involucre.  \  -d  , T  .-^        ill  >-10D.  xSALSAMINACEvE, Stamens  distinct.    Albumen  none  J 
Flowers  usually  symmetrical.    Styles  and  carpels  combined  round  1  jgj-  GERANiACE-f a  long  beaked  torus   ...  1 

Note. — Many  observations  'and  suggestions  respecting  the  limits  of  tliese  Orders,  by M.  Planchon,  will  be  found  in  the  London  Journal  of  Botany/,  Vols.  VI.  and  VII. 
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Order  CLXXXIII.    LINACEiE  - Flaxworts. 

Lineae,  DC.  Theorie,  ed.  1.  217.  (1819);  Prodr.  1.  423.  (1824);  Eiidl.  Gen.  cclv.  ;  Meisner,  Gen.  57. 

Diagnosis. — Geranial  Exogens,  vnth  symmetrical  flowers^  distinct  styles,  carpels  longer 
than  the  toms,  and  seeds  with  little  or  no  albumen. 

Annual  or  perennial  plants,  or  even  small  shrubs.  Leaves  alternate  or  opposite, 
rax'ely  in  whorls,  simple,  entire,  without  stipules,  sometimes  with  a  pair  of  glands. 
Flowers  very  fugitive,  white,  yellow,  red,  or  blue. 
Sepals  3-4-5,  with  an  imbricated  aestivation,  continuous 
with  the  pedmicle,  persistent.  Petals  equal  in  number 
to  the  sepals,  hypogynous,  unguiculate,  with  a  twisted 
lestivation.  Stamens  equal  in  number  to  the  petals, 
and  alternate  with  them,  united  at  the  base  in  a  hypo- 

gynous ring,  from  which  proceed  little  teeth  opposite 
to  the  petals,  indicating  abortive  stamens ;  anthers 
ovate,  innate.  Ovary  with  about  as  many  cells  as 
sepals,  seldom  fewer  ;  styles  equal  in  number  to  the 
cells  ;  stigmas  capitate  ;  ovules  pendulous,  anatropal. 
Capsule  generally  pointed  with  the  indurated  base  of 
the  styles,  many-celled  ;  each  cell  completely  or  par- 

tially divided  in  two  by  an  imperfect  spurious  dissepi- 
ment arising  from  the  dorsal  sutm*e  ;  dehiscing  with 

two  valves  at  the  apex.  Seeds  in  each  cell  single, 
compressed,  inverted  ;  albumen  0,  or  in  very  small 
quantity ;  embryo  straight,  fleshy,  with  the  radicle 
pointing  towards  the  hilum  ;  cotyledons  flat. 

It  is  remarked  by  De  Candolle  that  this  Order  is 
iiitei-mediate,  as  it  were, between  Cloveworts,  Mallow-  Fig.  CCCXXXIV. worts,  and  Cranesbills.    Aug.  de  St.  Hilaire  considers  it 
a  mere  section  of  the  latter,  from  which  however  it  is  removed  by  its  continuous  stems, 
exstipulate  leaves,  and  unbeaked  fruit.  Its  nearest  affinity  is  with  Oxalids,  from  which 
there  is  little  to  divide  it  except  the  peculiar  structure  of  its  carpels,  whose  spurious 
dissepiments  are  however  scarcely  of  ordinal  importance,  its  simple  leaves,  and  the 
very  small  quantity  of  albumen  found  in  the  seeds.  It  is  not  without  resemblance  to 
Waterpeppers,  of  which  I  formerly  suggested  that  Flaxworts  might  be  an  exstipulate 
decandrous  form. 

Europe  and  the  North  of  Africa  are  the  principal  stations  of  this  Order,  which  is, 
however,  scattered  more  or  less  over  most  parts  of  the  globe.  Several  are  natives  of 
North  and  South  America,  2  only  are  found  in  India,  1  in  New  Zealand,  and  none  in 
New  Holland  ;  for  the  L.  angustifolium  mentioned  by  De  Candolle  as  having  been  sent 
him  from  that  country,  had  probably,  as  he  suggests,  been  introduced  from  Europe. 
It  is  stated  by  Richardson  that  the  most  northern  limit  of  this  Order  in  North  America 
is  54«  N. 

The  tenacity  of  then*  fibre,  and  the  mucilage  of  their  diuretic  seeds,  are  striking 
characters  of  Flaxworts,  which  are  also  usually  remarkable  for  the  beauty  of  theii- 
flowers.  The  leaves  of  L.  catharticum  are  purgative.  Linum  selaginoides  is  considered 
in  Peru  bitter  and  aperient.  The  meal  of  the  seeds  of  Linum  usitatissimum  is  used 
for  poultices.  The  infusion  is  demulcent  and  emollient.  The  oil  mixed  with  lime- 
water  has  been  a  favourite  application  to  burns.  The  tenacious  and  delicate  fibre 
called  Flax  is  obtained  from  that  plant,  and  forms  the  most  beautiful  of  our  linen  fabrics. 

GENERA. 
Linum,  Linn.  [       Linopsis,  Reich.  [      Reinwardtia,  Btmori. Cathartolinum,  Reich.  Xantholinum,  Reich.  Cliococca  £ah 
Adenolinum,  Reich.       |        MacroUnum,  Reich.  |      Padiola  'iHllo^. 

Numbers.  Gen,  3.    Sp.  90. 
Elatinacece. 

Position. — Oxalidaceas. — Linace,e. — Geraniaceae. 
Malvaceoi. 

Fig.  CCCXXXIV.— Linum  perenne.  1.  a  single  flower  ;  2.  the  calyx  and  stamens,  <fec.  ;  3.  the  sta- 
mens, &c.  without  the  calyx  ;  4.  a  cros.':  section  of  the  ovary  ;  5.  a  section  of  a  seed. 
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Order  CLXXXIV.    CHL.^NACE^.— Chlenaos. 

Chlenacese,  Thotiars'  Hist.  Veg.  Afr.  Austr.  46.  (1806)  ;  IW.  Prodr.  1.  521.  (1824)  ;  Endl.  Gen.  cciv. ; Meisner,  p.  35. 

Diagnosis. — Gemnial  Exogens,  with  regular  unsymmetrical ^flowers,  in  a  permanent  cup- like involucre,  monadelphous  stamens,  and  abundant  albumen. 

Handsome  trees  or  shrubs,  with  fine  showy  flowers  usually  of  a  red  colour.  Leaves 
alternate,  feather- veined,  entire,  sometimes  plaited  longitudinally  ;  stipules  terminating 
the  branches  in  a  conical  way, 
and  roUmg  up  or  inclosing 
the  leaves,  quickly  deciduous. 
Flowers  in  corymbs,  racemes 
or  panicles.  Involucre  1-2- 
flowered,  persistent,  of  variable 
form  and  texture.  Sepals  3, 
small  ;  aestivation  imbricated. 
Petals  5,  hypogynous,  convo- 

lute, broader  at  the  base,  some- 
times cohering  there.  Stamens 

either  very  numerous,  or 
sometimes  only  10  ;  filaments 
either  cohering  at  the  base 
within  a  cup-like  disk,  or  ad- 
hermg  to  the  tube  of  petals  ; 
anthers  roundish,  adnate,  or 
loose,  2-celled.  Ovary  single, 
3-celled  ;  style  1,  filiform  ; 
stigma  triple  ;  ovules  2  or 
more,  anatropal,  pendulous 
from  the  inner  angle.  Capsule 
3-celled,  or  1 -celled  by  abor- 

tion. Seeds  sohtary  or  nume- 
rous, attached  to  the  centre, 

suspended  ;  embryo  green, 
central  ;  albumen  fleshy  ac- 

cording to  Jussieu,  or  horny 
according  toDu  Petit  Thenars; 
cotyledons  foliaceous,  wavy  ; 
radicle  superior. 

These  are  very  curious 
plants,  presenting  the  singular 
properties  of  3  in  the  calyx,  5 
in  the  corolla  and  stamens,  and 
3  in  the  ovary  ;  besides  which, 
their  flowers  are  inclosed  in 
an  involucre,  which  is  usually 
5-toothed.  The  monadelphous  stamens  and  involucrated  flowers  seem  to  indicate  an 
afiinity  betyveen  these  plants  and  Mallowworts.  But  Jussieu  refers  the  Order  rather  to 
the  vicinity  of  Ebenads,  considering  it  monopetalous.  Very  httle  is,  in  fact,  known  of 
it.  I  formerly  supposed  it  to  have  some  relation  to  the  Rock-roses  (Cistacese),  having 
had  no  opportunity  of  examining  the  plants  myself.  The  acquisition  of  2  or  3 
species  has,  however,  satisfied  me,  that  if  the  calyx  were  valvate  the  Chlenads  could 
not  be  removed  from  the  Malval  Alliance.  The  tendency  of  their  calyx  being, 
however,  to  the  imbricated  structure,  the  Geranial  Alliance  necessarily  becomes  their 
station,  where  they  may  be  regarded  as  a  connecting  link  with  Malvals.  The 
propriety  of  placing  them  in  the  Geranial  Alliance  seems  to  be  confirmed  by  Balsams 
exhibiting  a  similar  tendency  to  the  unsymmetrical  structure. 

Whatever  the  real  place  of  this  group  may  eventually  prove  to  be,  it  is  certain  that 

Fig.  CCCXXXV.— Leptolaena  multifloia.  1.  a  perpendicular  section  of  its  flower;  2.  a  diagram  of Its  structure  ;  3.  a  section  of  its  seed. 

Fig.  CCCXXXV. 
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Mr.  Eiullicher  has  destroyed  all  ideas  of  its  nature  by  introducing  such  plants  as 
Uugonia,  Ventenatia,  and  Eucryphia,  which  are  noticed  elsewhere,  the  one  belonging 
^o  Oxalids,  the  second  possibly  to  Theads,  and  the  last  being  certainly  not  far  removed 
ii'om  the  Order  of  Tutsans,  if  it  be  distinguishable. 

All  the  species  are  natives  of  Madagascar. 
Nothing  is  known  of  their  uses. 

GENERA. 
Sarcolaena,  Thouars. 

^       Leptolaena,  'Thouars. Schizola;na,  Thouars. 
KhodolfEiia,  Thouars. 

NuMBKRS.  Gen.  4.    Sp.  W  \ 

Position. — Balsaniinaceaj. — C  n  L/K  n  a  c  v.  a:.  StcrcuLiacece. 
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Order  CLXXXV.    OXALIDACEiE.— Oxalids. 

Oxalidese,  DC.  Prodr.  1.  689.  (1824)  ;  Endl.  Gen.  cclvi.;  Meisner  Gen.  57.— Ledocarpese,  Meyen  Reise.  1. 
307.;  Klotzsch  in  Linncea  10.  431.;  Endl.  Gen.  p.  1169.— Rhyncotheceas,  Endl.  Gen.  p.  1169.— 
Hugouiaceffi,  Arnott  Prodr.  Fl.  Ind.  Pen  ns.  1.  71.  (1834)  ;  Ed.  pr.  Ixvii.  ;  Wight  Illustr.  1.  ;  Endl. 
Gen.  p.  1016  ;  Meisner,  p.  35. 

Diagnosis. — Geranial  Exogens,  with  symmetrical  flowers,  distinct  styles,  carpels  longer than  the  torus,  and  seeds  with  abundant  albumen. 

Herbaceous  plants,  undershrubs,  or  trees.  Leaves  simple  or  compound,  alternate, 
usually  but  not  always  without  stipules  ;  occasionally  opposite.  Sepals  5,  sometimes 

slightly  cohering  at  the  base,  persistent,  imbricated. 
Petals  5,  hypogynous,  equal,  unguiculate,  with  a 
spirally-twisted  aestivation  ;  occasionally  0.  Stamens 
10,  usually  more  or  less  monadelphous,  those  opposite 
the  petals  forming  an  inner  series,  and  longer  than 
the  others  ;  anthers  2-celled,  innate.  Ovary  with  3  to 
5  cells  ;  styles  as  many,  filiform  ;  stigmas  capitate  or 
somewhat  bifid  ;  ovules  anatropal.  Fruit  capsular, 
membranous,  or  drupaceous,  with  3-5  cells  and  as 
many  or  twice  as  many  valves,  if  it  is  dehiscent. 
Seeds  few,  fixed  to  the  axis,  sometimes  inclosed 
within  a  fleshy  integument,  which  cm-Is  back  at  the 
maturity  of  the  fruit,  and  expels  the  seeds  with 
elasticity.  Albumen  between  cartilaginous  and  fleshy. 
Embryo  the  length  of  the  albumen,  with  a  long  radicle 
pointing  to  the  hilum,  and  flat  cotyledons. 

These  plants  were  formerly  included  in  the  Order 
of  Cranesbills,  from  which,  ui  the  judgment  of  many, 
they  are  not  sufficiently  distinct.  According  to  De 
Candolle,  they  are  rather  allied  to  Beancapers  ; 
an  opinion  which  their  compound  leaves  appear  to 
confirm.  The  species  are  generally  described  with  an 
aril  ;  but,  according  to  Auguste  de  St.  Hilau-e,  the part  so  called  is  nothing  but  the  outer  integument  of 
the  seed.  The  genus  Hugonia,  which  has  been  placed 
first  in  one  Order,  then  in  another,  and  even  con- 

sidered the  type  of  an  Order  apart  from  all  others, 
chiefly  differs  in  its  simple  leaves  and  deciduous 
stipules.  The  true  character  of  Oxalids  resides  in 
their  regular  flowers,  beakless  fruit,  and  albuminous 
seeds,  to  which  may  be  added  the  very  general  tendency 
among  them  to  form  compound  leaves. 

Natives  of  all  the  hotter  and  temperate  parts  of  the 
world,  most  abundantly  however  in  America  and  the 
Cape  of  Good  Hope  ;  more  rarely  in  the  East  Indies 
and  equinoctial  Africa ;  and  sparingly  in  the  temperate 
The  shrubby  species  are  confined  to  the  hotter  parts  of 

Fig.  CCCXXXVI. 

parts  of  Asia  and  in  Europe the  world. 
Averrhoa  Bilimbi  and  the  pinnated  Oxalis  called  Biophytum  have  sensitive  leaves. 

The  chief  quality  of  the  typical  species  of  this  Order  resides  in  their  strong  acidity, 
caused  by  oxalic  acid,  foi'med  by  them  in  great  abundance  ;  hence  they  are  used  as 
substitutes  for  Sorrel.  In  the  Blimbiug,  and  Carambola  (Averrhoa  Bilimbi,  and 
Carambola),  whose  fruit  is  eaten  in  the  East  Indies,  this  acidity  is  intolerable  to 
Europeans,  who  use  them  chiefly  as  pickles.  On  the  same  account  several  species  of  Oxa- 

lis are  used  in  Brazil  against  malignant  fevers.  A  species  of  Oxalis  (crenata),  found  in 
Columbia,  bears  tubers  like  a  Potato,  and  is  one  of  the  plants  called  Arracacha  :  the 
tubers  are  insipid,  and  not  worth  cultivation  ;  the  stalks  of  the  leaves  are  intensely 
acid,  and  make  an  agreeable  preserve.     Another  species,  the  Oxalis  Deppei,  has, 

Fig.  CCCXXXVI.— Oxalis  confeitissima , ().  acetosella. 
1.  calv 

lyx  ;  2.  stamens  ;  3.  pistil ;  4,  seed  and  its  section  of 
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however,  fleshy  roots,  quite  free  from  acidity,  and  al)oundiiig  in  a  matter  analogous  to 
that  of  salep :  these  roots  are  as  large  as  small  Parsnips,  and  are  becoming  esteemed  for 
culinary  purposes.  The  species  called  Oxalis  crassicaulis,  tetraphylla,  and  esculenta, 
are  reported  to  possess  similar  good  qualities.  Some  bitterness  has  been  remarked  hi 
Oxalis  sensitiva,  whose  leaves  are  said  to  be  tonic  and  slightly  stimulating.  Ilugonia 
Mystax  too,  an  anomalous  species  of  the  Order,  is  of  a  like  nature,  but  in  a  more 
marked  degree  ;  its  root  smells  like  violets,  and  is  said  to  be  diuretic,  diaphoretic,  and 
anthelmmtic.  In  certain  species  an  irritability  of  so  marked  a  kind  has  been  found 
as  to  cause  them  to  be  classed  among  Sensitive  Plants.  Averrhoa  Bilimbi  and  Oxalis 
sensitiva  are  the  most  remarkable  ;  but  the  same  irritability  has  been  observed  by 
Professor  Morren  in  the  European  Oxalis  stricta.— vlwn.  Sc.  n.  s.  xiv.  350. 

Oxalis,  Linn. 
Biophylum,  DC. 

Averrhoa,  Linn. 
Bilimbi,  Endl. 
Caramhola,  Endl. 

GENERA. 
Ledocarpum,  Desf. 

Balbisia,  Cav. 
Cruckshanksia,  Hook. 
Cistocarpum,  Kunth. 

Wendtia,  Mei/en. 
Martinieria,  Guillem. 

ITugonia,  L. 
Rliynchotheca,  R.  et  P. 

Numbers.  Gen.  6.    Sp.  325. 

Position. — Linacese. — Oxalidace^e. — Geraniacese. 
Zygophyllacecs. 

ADDITIONAL  GENERA. 

Durandea,  Planckon,  '\ Roucheria,  PLanchon,  V  near  Hii{?onia. 
Sarcotheca,  Blume,  ) 
Hyperum,  PresL,  =  Wendtia. 

Both  Planclion  {London  Journ.  Bat.,  VI.  94)  and  Blume  {Museum,  p.  241)  regard 
Hvigonia  as  the  type  of  a  peculiar  groupe.  The  former  would  bring  Oxalids, 
Connarads,  aud  Leguminous  plants  all  into  contact. 

The  Mitchamitcho  or  Oxalis  anthelmintica  is  largely  employed  in  Abyssinia  for  the 
!>ame  purposes  as  Cosso  (Brayera).  The  acrid  tubers  are  used,  and  even  in 
preference  to  the  latter,  which  to  some  persons  is  insupportably  disgusting. — Ach.  Richard. 
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Order  CLXXXVI.    BALSAMINACE^.— Balsams. 

Balsaminese,  Ach.  Rich.  Diet.  Class.  2. 173.  (1822)  ;  DC.  Prodr.  1. 685.  (1824)  ;  Lindl.  Synops.  59.  (1829) ; 
Roper  dc  Floribns  et  Affimtatihus  Balsaminearum,  (1830)  ;  Wight  and  Arnott,  Prodr.  Fl.  Ind. 
Prnins.  1.  134.  (1834)  ;  C.  B.  I'resl.  Bemerkungen  uber  den  bau  der  Blumen  der  Balsamineen,  (1836)  ; Wi^ht  and  Roper  Linncca  ix.  112.  (1835)  :  Bernhardi,  ib.  xii.  669.  (1838)  ;  Kimth  in  Mdm.  Soc. 
Hist.  Nat.  Par.  iii.  384.  (1827)  ;  Wight  in  Madras  Journal  (Jan.  1837) ;  Lindl.  in  Bot.  Reg.  sub.  t 
8.  (1840) ;  Endl.  Gen.  cclvii.  ;  Meisner  Gen.  p.  58.— Hydrocereae,  Blume  Bijdr.  241.  (1825)  :  Ed. Prior,  No.  125.  (1830). 

Diagnosis. — Geranial  Exogens.,  with  very  irregular  and  unsymmetrical  flowers  without  an involucre,  distinct  stamens,  and  no  albumen. 

Succulent,  usually  annual,  herbaceous  plants,  having  simple,  opposite,  or  alternate 
leaves,  without  stipules.  Peduncles  axillary,  or  quasiterminal  and  racemose.  Flowers 

very  irregular.  Sepals  5,  irregular,  deciduous,  with  an 
imbricated  aestivation  ;  the  two  exterior  opposite,  lateral, 
somewhat  unsymmetrical,  with  a  valvate  aestivation,  but 
giving  way  for  the  projection  of  the  spur  of  the  odd 
sepal ;  the  odd  sepal  spurred,  symmetrical,  with  an  equi- 
tant  aestivation  in  the  bud,  looking  towards  the  axis 
of  the  axillary  racemose  or  umbel  ate  inflorescence,  con- 

taining honey  ;  the  two  dorsal  sepals  usually  connate, 
sometimes  unsymmetrical,  orbicular,  always  coloured, 
appearing  at  that  side  of  the  flower  which  is  opposite  to 
the  spurred  sepal.  Petals  either  distinct  or  adhering,  5, 
combined  into  2  or  3,  irregular,  deciduous  ;  the  dorsal 
usually  abortive,  and  the  side  ones  united  more  or  less 
in  pairs  ;  their  two  larger  lobes  next  the  spur,  their  two 
smaller  next  the  odd  petal ;  aestivation  convolute.  Sta- 

mens 5,  symmetrical,  alternate  with  the  petals.  Carpels 
5,  alternate  with  the  stamens,  consolidated  into  a  5-celled 
ovary  ;  style  clear  of  the  carpellary  leaves,  simple  ; 
stig-ma  sessile,  more  or  less  divided  in.  5  ;  cells  5,  2-  or 
many-seeded.  Fi'uit  capsular,  with  5  elastic  valves,  and 
5  cells  formed  by  membranous  projections  of  the  pla- 

centa, which  occupies  the  axis  of  the  fruit,  and  is  con- 
nected with  the  apex  by  5  slender  threads  ;  sometimes 

succulent  and  indehiscent.  Seeds  solitary,  or  numerous, 
suspended  ;  albumen  none  ;  embryo  straight,  with  a 
.superior  radicle  and  plano-convex  cotyledons. 

The  Balsams  are,  in  the  opinion  of  some  Botanists, 
scarcely  distinguished  from  Cranesbills.  But  the  latter 
evidently  diff'er  in  the  torus  or  gynobase  being  length- ened into  a  beak,  in  their  leaves  having  stipules,  their 
stems  swollen  articulations,  and  their  carpels  but  one 
seed  in  each  cell.  Their  flowers  too  have  none  of  the 
peculiar  breaking  up  of  symmetry  which  is  so  character- 

istic of  Balsams,  and  which  at  once  divides  them  from 
even  Oxalids,  to  wliich  they  certainly  approach  very nearly. 

Much  discussion  has  taken  place  among  Botanists  as 
to  the  real  nature  of  the  parts  which  constitute  the  very 
irregular  flower  of  a  Balsam.  According  to  Roper  and 
others,  two  membranous  external  scales,  and  a  spur, 

alone  belong  to  the  calyx,  of  which  the  two  other  sepals  are  usually  deficient  on  that  side 
of  the  flower  which  is  opposite  the  spur  ;  on  the  other  hand,  the  corolla  consists  of  a 
large  upper  or  back  piece,  and  of  two  lateral  inner  wings,  each  of  which  last  consists  of 
two  petals  ;  and  this  view  was  adopted  in  the  last  edition  of  this  work.  On  the  other 
hand,  Achille  Richard  considers  two  smaller  exterior  scales,  together  with  the  spurred 
and  the  back  interior  pieces,  as  forming  a  four-leaved  calyx,  while  he  regards  the  two 

Fig.  CCCXXXVII. — I.  Impatiens  macrochila  ;  2.  a  dia;rram  of  its  flower  •  3.  its  stamens;  4.  fruit of  I.  Balsaniir.a  :  5.  its  embryo. 

Fig.  CCCXXXVII. 
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innei'inost  lobed  pieces  as  two  pairs  of  petals  of  a  four-leaved  corolla.  A  third  view  is 
that  of  Bernhardi,  who  rej^ards  the  exterior  scales  as  bracts,  the  calyx  as  consisting  of 
five  parts,  of  which  three  only,  namely  the  spur  and  the  back  piece,  which  is  double, 
are  present,  and  the  others  rudimentary  or  missing  ;  while  the  coi-olla  also  consists  of 
five  parts,  of  which  the  four  lower  are  united  in  pairs  into  the  two  innermost  lobed 
pieces,  and  the  fifth  is  either  separate,  as  in  Hydrocera,  or  consolidated  with  the  two 
back  united  sepals  into  what  he  calls  a  petal-sepal.  A  fourth  view  is  that  of  Kunth, 
who  considers  the  large  back  piece  of  the  fiower  to  be  composed  of  two  sepals,  and 
together  with  the  si)ur  and  exterior  scales  to  form  a  five-leaved  calyx  ;  while  he  finds 
in  the  two  innei-most  parts  a  corolla  of  four  petals  united  in  pairs,  and  he  assumes  the 
fifth  petal  to  be  abortive.  This  opinion  has  been  adopted  by  Arnott  in  183;>,  and  by 
Presl  in  1836,  the  latter  having  discovered  the  fifth  or  missing  petal  to  be  present  occa- 

sionally in  the  garden  Balsam,  and  always  in  Hydrocera  triflora  ;  both  these  Botanists 
finding  in  the  genus  Hydrocera  the  back  piece,  which  is  simple  in  Impatiens,  composed 
of  two  parts,  and  therefore  confirming  the  accuracy  of  the  theory  of  Kunth.  Other 
opinions,  more  or  less  resembUng  these,  have  been  formed  by  others,  but  it  is  clear  that 
Kunth's  theory  is  the  only  one  that  is  correct. 

If  we  make  a  section  horizontally  through  a  young  flower-bud  of  Impatiens  macro- 
chila,  we  find  the  following  structure  : — There  is  in  the  centre  an  ovary  of  five  cells  ; 
with  these  alternate  the  five  stamens,  of  which  the  fifth  or  anterior  has  a  longer  filament 
than  the  others  ;  so  far  the  structure  is  regular,  and  we  have  all  the  necessary  evidence 
of  the  flower,  however  irregular,  being  formed  upon  a  quinary  type.  Right  and  left  of 
the  stamens  stand  the  two  innermost  pieces  ;  these  cannot  be  simple,  because  they  are 
opposite  the  intermediate  stamens  ;  but  their  two-lobed  figure,  when  full  grown,  shows 
that  each  is  double,  and  then,  their  apparent  centre  being  in  fact  their  united  margins, 
they  alternate  with  the  anterior  stamens,  and  so  fall  into  the  place  usually  destined  for 
petals.  The  last  mentioned  parts  are  half  enveloped  by  the  back  piece,  which  might, 
from  its  position,  be  the  fifth  petal  ;  but  the  case  of  Hydrocera  showmg  it  really  to  con- 

sist of  two  united  parts,  they  must  be  opposite  the  stamens,  and  consequently  are  sepals. 
Next  comes  the  spur,  which  overlaps  the  back  piece,  and  stands  opposite  the  anterior 
stamen  ;  as  no  tendency  to  divide  on  the  part  of  this  piece  is  ever  found,  it  must  be  a 
sepal.  Finally,  the  external  scales,  placed  right  and  left  of  the  whole  flower,  alternate 
with  those  parts  already  shown  to  be  sepals,  and  consequently  are  recognised  as  the  two 
parts  of  the  calyx  required  to  complete  the  quinary  plan  of  the  whole  flower.  It  will 
be  remarked,  that  a  fifth  petal  has  not  been  found  ;  if  the  eye  is  turned  upon  the  back 
piece,  already  found  to  be  composed  of  two  sepals,  it  will  be  seen  that  a  part  is  missing 
between  those  two  and  the  two  corresponding  stamens  ;  and  this  is  the  place  where  the 
abortion  of  a  fifth  of  the  corolla  may,  upon  the  evidence  of  this  flower,  be  assumed  to 
occur,  and  where  it  is  proved  to  take  place  by  the  evidence  of  Hydrocera,  in  which  the 
part  missing  in  the  Balsam  makes  its  appearance. 

The  annexed  diagram  will  serve  to 
illustrate  the  precedmg  observations; 
the  parts  of  the  flower,  as  they  really 
exist  in  Impatiens  being  projected 
upon  a  plane  consisting  of  five  circles, 
of  which  the  exterior  (S)  represents 
the  sepals  or  calyx,  the  next  (P)  the 
petals  or  corolla,  the  third  (s)  the 
stamens,  the  fourth  (c)  the  carpels, 
and  the  central  (/>)  the  placenta,  or axis. 

Connected  with  these  plants  is  a 
point  of  structiire  deserving  of  atten- 

tion. In  some  species  it  will  be  S 
found  that  the  style  is  surrounded 
below  its  apex  by  five  points,  which 
are  evidently  continuations  of  the 
backs  of  the  five  carpeUary  leaves. 
Avhich  certainly  in  these  plants  are 
separate  from  the  placenta,  and  are 
merely  pressed  down  upon  it  so  as 
to  cover  the  OATiles,  thus  confirming 
the  accuracy  of  the  views  concerning 
placentation  held  by  Schykofsky  and 
Schleiden.  If  so,  what  else  can  the 
upper  part  of  the  style  and  the  stigmas  be,  except  the  naked  apex  of  the  placenta, 

\ 
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j^rolonged  beyond  the  carpellary  leaves  ?  And  then  is  not  the  conducting  tissue 
of  a  style  in  most  cases  an  extension  of  the  placenta  ?  and  may  we  not  consider  the 
indusium  of  Goodeniads,  and,  a  fortioriy  the  well-known  rim  foimd  upon  the  stigma  in 
Heath  worts,  as  the  expanded  end  of  the  carpellary  leaves,  while  the  stigma  of  those  plants 
is  the  upper  end  of  the  placenta  ? 

Natives  of  damp  places  among  hushes  in  the  East  Indies  ;  1  is  found  in  Madagascar, 
1  in  Europe,  2  in  North  America,  and  1  in  Russia  in  Asia.  India  swarms  with  species, 
all  of  which  deserve  the  care  of  the  cultivator.  According  to  Dr.  Wight,  (Madras 
Journal,  January,  1837,)  at  least  a  hundred  occur  in  those  districts  from  which  Rox- 

burgh described  only  three.  Forty-seven  species  are  named  by  Wallich  from  Silhet, 
Pundooa,  Nipal,  and  the  Peninsula,  and  multitudes  occur  in  Ceylon,  and  the  islands  of 
the  Indian  Archipelago.  Dr.  Wight  states  that  a  moist  climate  and  moderate  tempe- 

rature are  the  circumstances  most  favourable,  if  not  indispensable,  to  their  production. 
At  Courtallum,  for  example,  they  most  abound  in  shady  places  on  the  tops  of  hills,  with 
a  mean  temperature  during  the  season  of  their  greatest  perfection  not  exceeding  70°, if  so  much.  At  Shevaggery,  about  fifty  miles  north  of  Courtallum,  he  found  five  out  of 
seven  species  on  the  highest  tops  of  the  mountains,  none  of  the  five  under  4000  feet, 
and  three  of  them  above  4500  feet  of  elevation  ;  the  mean  temperature  being  65°  Fahr. 
Two  found  at  a  lower  elevation,  were  both  either  growing  in  the  gravelly  beds  of 
streams,  or  immediately  on  their  banks  ;  the  temperature  of  which  was  ascertained  to 
be  65°,  while  that  of  the  air  at  noon  was  only  about  75°. The  species  are  chiefly  remarkable  for  the  elastic  force  with  which  the  valves  of  the 
fruit  separate  at  maturity,  expelling  the  seeds.  For  a  supposed  explanation  of  this  phe- 

nomenon, see  Dutrochet,  Nouvelles  Recherches  sur  l'Exosmo>e  et  Endosmose.  According 
to  De  Candolle,  they  are  diuretic  ;  it  is  also  said  that  the  distUled  water  of  Impatiens 
Nolitangere,  taken  in  large  quantity,  brings  on  attacks  of  diabetes. 

GENERA. 
Impatiens,  Linn. Balsamina,  Gsertn. 
Hydrocera,  Blum. 

Tytonia,  Don. 
NuMBEHS.  Gen.  2,  Sp.  110. 

Position. — ChlaenaceaB.— Balsaminace/E. — Geraniace.»«. 
TropeeolacecB. 

The  root  of  Impatiens  tinctoria,  or  Ensesella,  consists  of  many  fleshy  oblong 
white  tubers.  In  Abyssinia  they  are  peeled  and  macerated  for  several  hours  either 
alone  or  mixed  with  lemons.  The  liquid  acquires  a  black  colour  with  which  the 
inhabitants  dye  their  hands  and  feet.  After  a  time  the  fluid  becomes  reddish.  A 
kind  of  cake  made  from  this  tuber  is  given  to  mules  and  horses,  which  are  thus 
prevented  from  becoming  large  in  the  barrel. — Ach.  Richard, 
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Order  CLXXXVIl.    GERANIACE^.— Cranesbills. 

Geraiiia,  J(KM.  Gen.  268.  (1789).— Geraniaceae,  DC  Fl.  Fr.  4  828  (1805)  ;  Prodr.  1.  (537.  (1824)  ;  Endl. Gen.  ccliv.  ;  Meisner  Gen.  p.  67. 

Diagnosis. — Gcranial  Exogens,  with  usually  symmetrical  flowers,  and  with  styles  and 
carpels  combined  round  a  long  beaked  torus. 

Herbaceous  plants  or  shrubs.  Stems  tumid,  and  separable  at  the  jouits.  Leaves 
either  opposite  or  alternate  ;  in  the  latter  case  opposite  the  peduncles,  with  membranous 
stipules.  Flowers 
white,  red,  yellow, 
or  purple.  Sepals  5, 
persistent,  ribbed, 
more  or  less  un- 

equal, with  an  im- 
bricated aestivation; 

1  sometimes  sac- 
cate or  spurred  at 

the  base.  Petals  5, 
seldom  4,  in  conse- 

quence of  1  being 
abortive  ;  unguicu- 
late,  twisted  in  aes- 

tivation, equal  or 
unequal,  either  hy- 
pogynous  or  peri- 
gynous.  Stamens 
usually  monadel- 
phous,  hy  pogynous, twice  or  thrice  as 
many  as  the  petals; 
some  occasionally 
abortive.  Ovary 
composed  of  5  car- 

pels placed  round 
a  long  awl-shaped 
torus  or  growing 
point,  each  1  -celled, 
2-seeded ;  styles  5, 
cohering  round  the 
torus  and  separable 
from  it  ;  ovules 
semianatropal,  ad- 

hering to  the  torus. 
Fruit  formed  of 
5  shells,  cohering 
round  along  beaked 
torus  ;  each  piece  containing  1  seed,  having  a  membranous  pericarp,  and  terminated 
by  an  indurated  style,  which  finally  curls  back  from  the  base  upwards,  carrying  the 
pericarp  along  with  it.  Seeds  solitary,  without  albumen.  Embryo  curved  and  doubled 
up  ;  radicle  pointing  to  the  base  of  the  cell  ;  cotyledons  foliaceous,  convolute,  and 
plaited. 

The  long  beak-like  torus,  round  which  the  carpels  are  arranged,  and  the  presence  of 
membranous  stipules  at  joints  which  are  usually  tumid,  ai'e  the  true  marks  of  this  Order; 
and  all  plants  not  possessing  those  peculiai'ities  must  be  excluded.  Among  them 
is  a  South  American  genus  called  Rhynchotheca,  which  has  been  even  elevated  into  a 
Natural  Order,  but  which  is  surely  an  Oxalid  without  petals ;  for  the  beak  observed  in 
its  fruit  belongs  to  the  carpels  and  not  to  the  torus.  It  is  clear  that  in  this  Order  the 
ovules  do  not  spring  from  the  margins  of  the  carpellary  leaves.    E.  g.  take  P.  zonale, 

Pig.  CCCXXXVLII. 

Fig.  CCCXXXVITI. — Geranium  Robertianum.    1.  its  stamens  ;  2.  its  ovary  ;  3.  a  section  of  its  seed. 
2  X 
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half-ripe,  when  the  embryo  first  appears  in  the  albumen  as  a  pale  green  line.  At  that 
time  the  carpels  may  be  taken  away  from  the  ovules,  leaving  the  latter  adhering  to  a 
central  placenta,  and  this  may  be  done  without  at  all  disturbing  or  tearing  the  margin 
of  the  carpellary  leaves.  The  suspended  position  of  the  seed  has  been  given  as  a  general 
character  of  Cranesbills ;  but  the  position  of  the  ovules  varies  according  to  species  in 
the  genera  Erodium  and  Geranium  ;  and  m  consequence  of  the  inequality  of  growth  the 
seed  is  always  ascending  in  the  capsule. 

The  species  are  very  unequally  distributed  over  various  parts  of  the  world.  A  great 
proportion  is  found  at  the  Cape  of  Good  Hope,  chiefly  of  the  genus  Pelargonium  ; 
Erodium  and  Geranium  are  principally  natives  of  Europe,  North  America,  and  North- 

ern Asia.    It  is  worthy  of  remark  that  Pelargonium  is  found  in  New  Holland. 
An  astringent  principle  and  an  aromatic  or  resinous  flavour  are  the  characteristics  of 

this  Order.  The  stem  of  Monsonia  spinosa  burns  like  a  torch,  and  gives  out  an  agree- 
able odour.  In  North  Wales  Geranium  Robertianum  has  acquired  celebrity  as  a 

remedy  for  nephritic  complaints.  The  root  of  Geranium  maculatum,  or  Alum-root,  is 
a  most  powerful  astringent,  containing  considerably  more  tannin  than  Kino.  According 
to  Bigelow,  it  is  particularly  suited  to  the  treatment  of  such  diseases  as  continue  from 
debility  after  the  removal  of  their  exciting  cause.  The  tincture  is  an  excellent  local 
application  in  sore  throat  and  ulcerations  of  the  mouth.  Many  others  have  a  similar 
reputation,  but  are  not  used  in  modern  medicine,  especially  species  of  the  genus  Erodium, 
among  which  E.  moschatum  is  more  especially  remarkable  for  its  powerful  smell  of 
musk.  The  Pelargoniums  are  chiefly  noted  for  their  beautiful  flowers,  but  they,  too, 
are  astringents.  P.  antidysentericum  is  used  as  a  remedy  for  diarrhoea  among  the  Na- 
maquas.  One  of  the  species  with  tuberous  roots,  of  which  many  are  known  at  the  Cape 
of  Good  Hope,  namely,  P.  triste,  is  eatable,  and  Mr.  Backhouse  speaks  of  the  fleshy 
tubers  of  Geranium  parviflorum  being  eaten  by  the  natives  of  Van  Diemens  Land, 
where  it  is  called  the  Native  Cannot. 

GENERA. 
Erodium,  Herit. 

Scolopacium,  Eckl. 
Zeyh. 

Geranium,  Herit, 
Monsonia,  Linn.  f. 

Odontopetalum,  DC. 
Holopetalum,  DC. 

Sarcocaulon,  DC. 
Pelargonium,  Herit. 
Hoarea,  Sweet. 
Dimacria,  Sweet. 
Cynoshata,  DC. Feristera,  DC. 
Otidia,  Sweet. 

Polyactium,  DC. 
Isopetalum,  Sweet. 
Catnpylia,  Sweet. 
Phymatanthus,  Sweet. 
Myrrhidium,  DC. Jenkinsonia,  Sweet. 

Chorisma,  Sweet. 
Ciconium,  Sweet. 
Cortusina,  Eckl. 
i?Mmo7-/)/ia , Eckl. 
Calliopsis,  Sweet. Anisopetalum,  DC. 

Hypseocharis,  Remy. 

Numbers.  Gen.  4.    Sp.  about  500. 
(After  deducting  the  hybrids  introduced  by  De  CandoUe.) 

Ti'opcBolacecB. 
Position. — Balsaminacese. — GERANiACEiE. — Oxalidaceae. 

Fis.  CCCXXXIX. 

Fig.  CCCXXXTX.— Diagi-am  of  the  flower  of  Geranium  Robertianum. 
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Alliance  XXXVII.    SILENALES. — Tire  Silenal  Alliance. 

Diagnosis. — ffypogynous  Exogens,  with  monodichlamydeous  flowers,  a  free  central  pla- 
centa^ an  external  embryo  curved  round  a  little  mealy  albumen,  and  more  than  one 

carpel  completely  combined  into  a  compound  fruit. 

At  this  point  a  considerable  advance  in  structure  is  evident  among  Exogens.  Among; 
these  plants  a  corolla  appears  with  all  its  fragrance  and  gaudy  colours,  and  the  ovary  is 
constituted,  not  by  the  rolling  up  of  a  solitary  carpellary  leaf,  but  by  the  complete  conso- 

lidation of  several.  The  combining  process  is  indeed  carried  occasionally  so  far  among 
these  plants  as  to  divide  the  cavity  of  the  ovary  into  distinct  cells  ;  but  it  is  certain  that 
the  placentation  is  in  all  cases  strictly  central,  no  power  being  possessed  by  the  carpel- 

lary leaves  of  generating  ovules  on  their  margin  or  sides.  A  transition  from  the 
Chenopodals  is  supplied  by  Knotworts  (Illecebracese),  which  are  only  Amaranths 
of  a  higher  grade.  In  several  Orders  the  ovaiy  may  seem  to  be  in  many  instances 
as  simple  as  in  the  Chenopodal  Alliance ;  but  its  compound  nature  is  brought  into 
evidence  by  the  number  of  its  separate  stigmas  or  by  the  manner  in  which  the 
seed-vessel  splits  when  ripe. 

Natural  Orders  of  Silenals. 

Calyx  and  corolla  usually  loth  present  and  symmetiical  (4:  and! 
4,  or  5  and  5),  the  latter  conspicuous.    Ovules  amphitropal.  V  188.  Caryopuyllace^. Leaves  opposite,  without  stipules  J 

Calyx  and  corolla  usually  loth  present  and  symmetrical  (4  and  "j 4,  or  5  and  5),  the  latter  rudimentary.    Ovules  amphitropal.  V  1 89.  Illecerrace^e. Leaves  with  scaHous  stipvles   J 

Calyx  and  corolla  both  present  and  unsymmetrical  (2  and  5),  "j the  latter  usually  conspicuous.    Ovules  amphitropal.    Leaves  V\  90.  Portulacace^. alternate^  succulent,  without  stipules  I 
Calyx  often  coloured  ;  corolla  present  or  absent.    Ovules  >  ̂g-j^  Polygonace^. 

tropal.    Nut  usually  triangular  3 

2  N  2 
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Sit 

Ordf.r  CLXXXVIII.    CARYOPHYLLACEiE.— Silenads,  or  Cloveworts. 

Caryophyllese,  Jiiss.  Gen.  299.  (1789) ;  De  Cand.  Prodr.  1.  388.  (1824) ;  Endl.Gen.  ccvii. ;  Meisner  Gen. 
24.— Silenese,  DC.  Prodr.  1.  351.  (1824) ;  Bartl.  Ord.  Nat.  305.  (1830)  ;  Braun  in  Ann.  Sc.  Nat.  2. 
ter.  XX.  170.— Alsineae,  DC.  Fl.  Franc.  Ed.  3.  4.  766.  (1805) ;  Bartl.  Ord.  Nat.  204.  (1830) ;  Fenzl. 
Versuch.  (1833).- Queriaceae,  DC.  Prodr.  3.  379.  (1828).— Minuartiea;, /cf.  (1828).— MoUugineze, 
Fenzl.  Monogr. — teLeudelise,  Ih. 

Diagnosis. — Silenal  Exogens^  with  symmetrical  flowers,  a  conspicuous  corolla,  amphitropal 
ovules,  and  opposite  leaves  without  stipules. 

Herbaceous  plants,  occasionally  becoming  suffi'utescent.  Stems  tumid  at  the  articu- 
lations. Leaves  always  opposite  and  entire,  often  connate  at  the  base.  Flowers  0 , 

occasionally  imperfect  by 
abortion,  variously  arranged. 
Sepals  4-5,  continuous  with 
the  peduncle,  persistent,  dis- 

tinct, or  cohering  in  a  tube. 
Petals  4-5,  hypogynous,  im- 
guiculate,  inserted  upon  the 
pedicel  of  the  ovary  ;  fre- 

quently split  into  2  parts, 
occasionally  wanting.  Sta- 

mens usually  twice  as  many 
as  the  petals,  sometimes 
equal  in  number  to  the  sepals 
and  opposite  them,  occasion- 

ally fewer,  inserted  upon  the 
pedicel  of  the  ovary  along 
with  the  petals  ;  filaments 
subulate,  sometimes  mona- 
delphous  ;  anthers  innate, 
2-celled,  opening  longituJi- 

Fig.  CCCXL.  1 

nally.  Ovary  stipitate  on  the  apex  of  a  pedicel  (called  the  gynophore),  composed  of 
Irom  2  to  5  carpels,  whose  edges  are  either  adherent  and  valvate,  or  turned  inwards  so 
as  sometimes  to  touch  the  free  central  placenta  ;  stigmas  2-5,  sessile,  filiform,  papillose 
on  the  inner  surface  ;  ovules  few  or  00,  amphitropal.  Capsule  2-5-valved,  either 
1 -celled  or  2-5-celled,  in  the  latter  case  with  a  loculicidal  dehiscence.  Placenta  central, 
in  the  1 -celled  capsules  distinct,  in  the  2-5-celled  capsules  adhering  sHghtly  to  the  edge 
of  the  dissepiments.  Seeds  indefinite  in  number,  rarely  definite  ;  albumen  mealy  ; 
eml)ryo  external,  curved  round  the  albumen,  sometimes  straight,  very  rarely  spiral, 
with  hardly  any  albumen  ;  radicle  pointing  to  the  hilum. 

Fig.  CCCXL.  1.  Stellaria  Holoslea  ;  2.  pistil,  calvx  and  petals  of  Lychnis  Flos  Cuculi ;  3.  vertical tion  of  Its  pistil ;  4.  vertical  section  of  its  seed. 
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These  plants,  the  gi'eater  part  of  which  are  inconspicuous  lierbs,  form  a  group  wliich 
is  readily  known  by  its  opposite  undivided  leaves  without  stipules,  tumid  nodes,  and  free 
central  placenta  surrounded  by  several  carpellai'y  leaves.  They  hardly  differ  from 
Purslanes  except  in  their  symmetrical  flowers.  In  general  appearance  they  nearly 
approach  some  of  the  species  of  the  Geranial  Alliance,  from  which  their  free  central 
placenta  clearly  divides  them.  That  this  placenta  is  really  central  in  its  origin  is  proved 
by  a  beautiful  monstrosity  discovered  by  Mr.  Babington,  and  published  by  him  in  the 
l-lardcners'  Chronicle,  for  1 844,  p.  557,  in  which  the  carpellary  loaves  are  partially turned  inwards  without  touch- 

ing the  placenta,  which  bears 
a  cluster  of  ovules  and  is  per- 

fectly clear  of  all  connection 
with  those  partitions.  Thei'e  is  a 
learned  and  important  ]\Ienioir 
on  these  plants  by  Braun 
{A  nn.  Sc.  n.  s.  xx.  156),  to  which 
the  reader  is  referred  for 
valuable  details  as  to  the  limits 
of  the  genera. 

In  the  succeeding  Table  of  Ge- 
nera, Sileiiese  and  Alsineae  are 

what  all  Botanists  recognise  as 
Cloveworts  ;  the  Molluginese 
consist  of  a  portion  of  the  Purs- 

lane tribe  as  it  stands  in  Endli- 
cher's  Genera  Plautaruni,  where 
it  is  broken  up  into  Polpodese 
and  Adenogrammej3e,  sections 
which  it  is  scarcely  desirable  to 
maintain.  The  reasons  which 
have  led  to  this  separation  are 
given  under  the  Order  of  Purs- lanes. 

Natives  principally  of  the 
temperate  and  frigid  parts  of  the 
woi'ld,  where  they  inhabit  moun- 

tains, hedges,  rocks,  and  waste 
places.  Those  which  are  found 
within  the  tropics  are  usually 
met  with  on  high  elevations  and  mountainous  tracts,  almost  always  reaching  the  limits  of 
eternal  snow,  where  many  of  them  exclusively  vegetate.  Some  Silenes  are  scattered 
in  many  different  parts  of  the  globe.  According  to  the  calculation  of  Humboldt,  Clove- 
worts  constitute  ̂   of  the  flowering  plants  of  France,  -j^y  of  Germany,  -^-^  of  Lapland, and      of  North  America. 

The  species  are  in  general  remarkable  for  little  except  insipidity.  A  few,  such  as 
Dianthus  and  Lychnis,  are  handsome  flowers  ;  but  the  greater  part  are  mere  weeds. 
Vaccaria  vulgaris  is  said  to  increase  the  lacteal  secretions  of  cows  fed  upon  it.  It  con- 

tains Saponine,  as  also  does  the  Egyptian  Soap-root,  which  is  derived  from  Gypsophila 
Struthium. — Bley.  Lychnis  dioica,  and  L.  chalcedonica,  have  also  saponaceous  proper- 

ties :  Saponaria  has  been  used  in  syphilis.  A  decoction  of  the  root  of  Silene  virginica 
is  said  to  have  been  employed  in  North  America  as  an  anthelmintic.  Spurrey,  Spergula 
arvensis,  is  sometimes  cultivated  as  food  for  sheep.  Gypsophila  Struthium  is  somewhat 
acrid  ;  Silene  Otites,  which  is  bitter  and  astringent,  has  been  employed  in  dropsy.  The 
seeds  of  Vaccaria  vulgaris  are  said  to  be  diuretic  ;  those  of  Agrostemma  Githago  (the 
Corn-cockel),  are  reported  to  render  corn  unwholesome,  when  ground  into  flour. 

rig.  CCCXLI. 

GEN  Eli  A. 
Suborder  I.  Alsin'e.i:.—     Phaloe,  Dumort. 

Sepals  distinct,  oppo-     Alsinella,  DiW. site  the  stamens,  when ,  Buflfonia,  Sauvag. 
the  latter  are  of  the  I  Bufonia,'iAm\. same  number.  [Queria,  LOffl. Alsine,  Wahlenb. .Sagina,  Linn. Neumayera,  Kchb. 

Fncchinia,  Rchb. 
Wierzbickia,  Rchb. 
Minuartia,  Loffl. 
Tryphane,  Fenzl. Sommerauera,  Ilopp. 
Siebera,  Schrad. 
Du/oiirea,  Gren.  part. 

Calalsine,  End!. 
Sabulina, Reichenh. 
Cherleria,  Hall. 
Saginella,  Fenzl. 
Spergella,  Fenzl. Alsinanthc,  Fenzl. 
Alsinocarpus,  Endl. 

Fig.  CCCXLI.— 1.  Monstrous  Hower  of  a  Cerastium  ;  2.  the  pistil  and  stamens  separate;  3.  the ovary  forced  open  to  show  the  origin  of  the  ovules  and  the  nature  of  the  imperfect  dissepiments  ;  4.  a monstrous  ovule. 
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Psammophila,  Fenzl, 
Triplateia,  Bartl. 

Hymenella,  Mof.et  Ses. 
Honkenya.  Ehrh. Halianthus,  Fries. 

Hallia,  Dumort. Ammonalia.  Desv. 
Lepyrodiclis,  Fenzl. Merckia,  Fisch. Wilhelmsia,  Reichenb. 
Dolophragma,  Fenzl. 
Thylacosperma,  Fenzl. Periandra,  Cambess. 
Flourensia,  Cambess. 
Bryomorpha ,  Karel. 

Arenaria,  Linn. 
Eremogone,  Fenzl. 
Euthal'ia,  Fenzl. Plinthine,  Rchb. 
Alsinanthus,  Desv. 
Porphyrantha,  Fenzl. 
CrOM^ia,Robill.et  Cast. 
Dicranilla,  Fenzl. 

Mohringia,  Linn. 
Krascheninikovia,  Turcz. 
Brachystemma,  Don. 
Odontostemma,  Benth. 
Ilolosteum,  Linn. 
Stellaria,  Linn. 

Schizotechium,  Fenzl. 
Larbrea,  St.  Hil. 

Leucostemma,  Benth. 

Adenonema,  Bung. 
Cerastium,  JAmn, 

Bichodon,  Bartl. 
Schizodon,  Fenzl. 
Strephodon,  Sering. Orthodon,  Sering. 
Esmarchia,  Reichenb. 
Monchia,  Ehrh. 

Malachium,  Fries. 
Myosoton,  Monch. 

Suborder  II.  Silene^.— 
Sepals  united  into  a 
tube,  opposite  the  sta mens,  when  the  latter 
are  of  the  same  number. 

Velezia,  Linn. 
Uianthus,  Linn. 

Caryophyllum,  Endl. Tunica,  Scop. 
Kohlrauschia,  Kunth. 
Pseudotunica,  Fenzl. 

Heliosperma,  Griseb. 
Saponaria,  L. 

Rootia,  Neck. 
Proteinia,  Ser. 

Gypsophila,  Linn. Dichoglottis,  Fisch.  et Mey. 

Hagenia,  Mbnch. Heterochroa,  Bung. 

Struthium,  Ser. 
Rokejeka,  Forsk. 
Banffya,  Baumg. 

Saponaria,  Fenzl- 
Smegmanthe,  Fenzl. Bolanthus,  Ser. 
Cymanthus,  Endl. 
Smegnuithamnium,'End. Silenanthe,  Fenzl. 

Helicosperma,  Rchb. 
Melandrium,  Fries. 

Elisanthe,  Endl. 
Oastrolychnis ,  Fenzl. 

Vaccaria,  Medik. 
Eudianthe,  Rchb. 
Ankyropetalum,  Fenzl. Silene,  Linn. 
Behenantha,  Otth. 
Otites,  Otth. 
Coniomorpha,  Otth 
Stachymorpha,  Otth. 
Rupifraga,  Otth. Siphonomorpha,  Otth 
Atocion,  Otth. 

Viscaria,  Rdhl. 
Hymenanthe,  Fenzl. Coronaria,  L. 
Coccygonthe,  Rchb. Agrostemma,  L. 
Githago,  Desf. Uebelinia,  Hochst. 

Petrocoptis,  Braun. 

Lychnis,  Tournef. 
Hedeoma,  Lour. 
Gastrolychni.s,  Fenzl. Cucubalus,  Tournef. 
Scribcea,  Flor.  Wetter. 
Lychnanthus,  Gmel. 

Drypis,  Michel. Acanthophyllum,  C.A.M. 
Suborder  III.  Mollu- 

GTNE^.  —  Sepals  dis- 
tinct or  nearly  so,  alter- nate with  the  stamens 

when  the  latter  are  of 
the  same  number. 

Mollugo,  Linn. Cerviana,  Minuart. 
Trichlis,  Hall. 
9  Galiastrum,  Heist. 

Pharnaceum,  Linn. 
Ginginsia,  DC. 

Hypertelis,  E.  Mey. Psammotropha,  Eckl.  et 
Zeyh. 

Mallogonum,  Fenzl. Coelanthum,  E.  Mey. 
Acrosanthes,  Eckl.  et  Zey. 
Schiedea,  Cham  et  Schl, 
Colobanthus,  Bartl. 
Polpoda,  Presl. Adenogramma,  Reichenb. 

Steudelia,  Presl. 

Numbers.  Gen.  53,  Sp.  1055. 
GeraniacecB. 

Position.    CARYOPHYLLACEiE. — lUecebracese. 
Malvacca. 

ADDITIONAL  GENERA. 
Rhodalsine,  Gay,  )  . 

Greniera,  (?a2/,      j"  ^ear  Alsme. Wahlbergella,  Ruppr.  near  Lychnis, 
Ammodenia,  G^nel.  near  Sagina. 
Pycnophyllum,  Rdmy,  near Stellaria. 
?  Glinus,  see  p.  526. 

Fig.  CCCXLI. 

Fig.  CCCXLI*— 1.  Lychnis  diurna,  (Silenece)  ;  2.  a  flower  of  Stellaria  media.,  (Alsinece)  ;  3.  its 
stamens  and  pistil ;  4.  its  placenta  loaded  with  seed  ;  5.  a  seed  cut  through  vertically  to  show  the  embryo curved  round  mealy  albumen. 

Malapert  and  M.  Bonnet  have  shown  that  Saponaria  officinalis  and  Agrostemma  Githago  are 
poisonous,  and  ascribe  this  to  their  containing  saponine.  In  the  last  plant  the  saponine  occurs 
principally  in  the  ripe  and  immature  seed,  and  also  in  the  roots,  but  the  other  parts  contain 
none.  Silene  nutans  contains  at  least  as  much  saponine  as  Saponaria,  but  here  it  is  diffiised 
tlu-oughout  the  plant,  except  in  the  seed  ;  the  authors,  moreover,  found  this  principle  in  Dianthus Caryophyllus,  cassius,  carthusianorum,  and  proliferus  (chiefly  in  the  roots,  less  in  the  leaves,  and 
not  at  all  in  the  flowers  and  seed).  Lychnis  dioica,  chalcedonica,  and  fios  cuculi,  Silene  inflata, 
and  Cucubalus  Bchen,  but  not  in  Arenaria,  Stellaria,  and  Holosteum. 



SiLENALES.] ILLECEBRACE^. 

499 

Order  CLXXXIX.    ILLECEBRACEiE.— Knotworts. 

Ilerniarinc,  Cat.  Ilort.  Par.  (1777).— Illecebreae,  R.  Brown  Prodromus,  4in.  (1810).— Puronychieae,  Au!/. St.  nil.  Mem.  Plac.  lib.  p.  5(5.  (1815)  ;  Jtiss.  Mem.  Mus.  1.  387  (1815)  ;  DC.  Prodr.  3.  3()5.  (1828): 
Mt'moire  sur  les  Paronych.  U829J ;  Bartl.  Ord.  Nat.  p.  301.  (1830). — raronychiaceae,  Meisn.  Gen. 132  ;  ]Vight  Illustr.  2.  42. 

Diagnosis. — Silenal  Exogens,  with  both  calyx  and  corolla  present  and  symmetrical^  hut 
the  latter  rudimentary^  amphitropal  ovules  and  scarious  stipules. 

Herbaceous  or  half-shrubby  branching  plants,  with  opposite  or  alternate,  often  fascicled, 
sessile,  entire  leaves,  and  scarious  stipules.  Flowers  minute,  with  scarious  bracts. 
Sepals  5,  seldom  3  or  4,  sometimes  distinct,  sometimes 
cohering  more  or  less.  Petals  minute,  inserted  upon  the 
calyx  between  the  lobes,  occasionally  wanting.  Stamens 
exactly  opposite  the  sepals,  if  equal  to  them  in  number, 
sometimes  fewer  by  abortion,  sometimes  more  numerous  ; 
filaments  distinct ;  anthers  2-celled.  Ovary  1 -celled,  rarely 
3-celled,  with  1  or  more  ovules,  superior ;  styles  2-5,  either 
distinct  or  partially  combined.  Fruit  small,  dry,  1 -celled, 
rarely  3-celled,  either  indehiscent  or  opening  with  3  valves. 
Seeds  either  numerous,  upon  a  free  central  placenta,  or 
solitary  and  pendulous  from  a  funiculus  originating  in  the 
base  of  the  cavity  of  the  fruit ;  albumen  farinaceous  ;  em- 

bryo lying  on  one  side  of  the  albumen,  curved  more  or  less, 
with  the  radicle  always  pointing  to  the  hilum ;  cotyledons 
small. 

Very  near  Purslanes,  Amaranths,  and  Cloveworts,  from 
which  they  are  distinguished  with  difficulty.  From  the  lat- 

ter their  scarious  stipules  will  separate  them  ;  and  there 
is  scarcely  any  other  character  that  will ;  for  no  value 
seems  assignable  to  a  slight  tendency  to  a  perigynous 
insertion  of  the  stamens  which  is  observable  in  both 
Orders.  From  Purslanes  they  are  best  known  by  the 
position  of  the  stamens  before  the  sepals  instead  of  the 
petals,  and  by  the  number  of  the  sepals.  With  Houseleeks, 
particularly  Tillsea,  they  often  agree  in  habit,  but  their 
concrete  carpels  will  always  distinguish  them.  According 
to  Cambessedes,  the  genus  Spergularia,  in  which  the  petals 
and  stamens  are  very  often  perigynous,  the  styles  sometimes 
consolidated  at  their  base,  and  the  stamens  5  in  number, 
establishes  a  passage  between  Cloveworts  and  Knotworts,  and  tends  to  confirm  the 
opinion  of  those  who  consider  these  two  Orders  as  belonging  to  the  same  Alliance. 

The  south  of  Europe  and  the  north  of  Africa  are  the  great  stations  of  the  Order, 
where  the  species  grow  in  the  most  barren  places,  covering  with  a  thick  vegetation  soil 
which  is  mcapable  of  bearing  anything  else.  A  few  are  found  at  the  Cape  of  Good 
Hope  ;  and  North  America,  including  Mexico,  comprehends  several. 

A  trace  of  astruigency  pervades  the  Order,  and  is  the  only  sensible  property  that  it  is 
known  to  possess. 

Fig.  CCCXLll. 

GENERA. 
Corrigiola,  Linn. 

Polpgonifolia,  Vaill. 
Herniaiia,  Tournef. 
Illecebrum,  Gdrtn.f. 
Cardionema,  DC. 

Bivoncea,  M09.  et  Sess. 
PentacHena,  Bartl. 
Acanthonychia,  D 

Paronychia,  Juss 
Anychia,  L.  C.  Rich, 

Gymnocarpus,  Forsk. 
?  Winterlia,  Sprcng. 

Sellowia,  Roth 
?  Lithophila,  Swartz. 
Pteranthus,  Forsk. 

Louichea,  Herit. 
Cometes,  Burm. 

Saltia,  R.  Br. 
Pollichia,  Soland. 

Ni'ckcria,  GmeK 
Mcerburgia,  Monch. 

Telephiura,  Tournef. 
Loeftiingia,  Limi. 

Cerdia,  Mog.et  Sess. 
Polycarpon,  Liitfi. 

TricMis,  Hall. 
Arversia,  Cambess. 

Hapalosia,  Wight  et  A. 
Ortegia,  Lotfl. 

Ortega,  DC. Juncaria,  Clus. 
Stipulicida,  L.  C.  Rich. 
Polycarpaea,  Lam. 
Hagea.  Veut. 

Numbers.  Gen.  24.    Sp.  100  ? 
A  maranthacece. 

Position. — Portulaceee. — Illecebrace^. — Caryophyllaceae. 

Mollia,  Willd. 
Lahaya,  Rom  et  Sc'iilt. Hyala,  Herit. Aylmeria,  Mart. 

Spergularia,  Pers. Lepigonum,  Fries. Stipiilaria,  Haw. 
Delila,  Dumort. Balardia,  Cambess. 

Spergula,  Li7rn Drymaria.  Willd. 
Sclerocephalus,  Roi.osier. Diclierar.thtis,  Wflb. 
?Polychroa,  Lour. 

Fig.  CCCXLII. — Paronychia  capitata.  1.  a  section  of  a  flower ;  2.  of  the  ovary;  3.  ripeseea;  4.  a section  of  it. — Necs. 
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Order  CXC.    PORTUL ACE jE.— Purslanes. 

Portulaceae,  Jnss.  Gen.  313.  (1789)  in  part;  A.  St.  Hil.  Mem.  Plac.  Cent.  42.  (1815) ;  DC.  Prodr.  3.  351. 
(1828)  ;  DC.  M^m.  de  la  Soc.  d'Hist.  Nat.  de  Paris,  Aug.  (1827) ;  Endl.  Gen.  ccvi. ;  Meisner  Gen. 130. ;  Wight  Ulustr.  2.  41. 

Diagnosis. — Silenal  Exogens,  with  the  caly.v  and  corolla  un symmetrical  |,  tlie  latter  usually 
conspicuous,  amphitropal  ovules,  and  alternate  succulent  leaves  without  stipules. 

Succulent  shrubs  or  herbs.  Leaves  alternate,  seldom  opposite,  entire,  without 
stipules,  often  with  bundles  of  hairs  in  their  axils.  Flowers  axillary  or  terminal, 
usually  ephemeral,  expanding  only  in  bright  sunshine, 
unsymmetrical  in  their  calyx  and  corolla.  Sepals  2, 
cohering  by  the  base.  Petals  generally  5,  either  distinct 
or  cohering  in  a  short  tube.  Stamens  inserted  along 
with  the  petals  irregularly  into  the  base  of  the  calyx  or 
hypogynous,  variable  in  number,  all  fertile,  sometimes 
opposite  the  petals  ;  filaments  distinct  ;  anthers  versa- 

tile, with  2  cells,  opening  lengthwise.  Carpels  3  or 
more,  combined  into  a  one-celled  ovaiy,  which  is 
usually  free  (or  partially  adherent)  ;  style  single  or 
none  ;  stigmas  several,  much  divided  ;  ovules  amphi- 

tropal. Capsule  1 -celled,  dehiscing  either  transversely 
or  by  valves,  occasionally  1 -seeded  and  indehiscent. 
Seeds  numerous,  if  the  fruit  is  dehiscent  ;  attached  to 
a  central  placenta  ;  albumen  farinaceous  ;  embryo 
curved  round  the  circumference  of  the  albumen,  witli 
a  long  radicle  next  the  hilum. 

Ovary  partially  adherent  in  some  Portulacas. 
In  general  the  Purslanes  are  easily  recognised  by 

their  succulent  condition  and  gay  ephemeral  flowers  ; 
but  in  some  the  flowers  are  inconspicuous,  and  in 
others  the  succulence  inconsiderable.  They,  in  such 
cases,  would  have  little  to  distinguish  them  from 
Cloveworts  (Caryophyllaceae),  except  their  2-leaved 
calyx,  and  that  in  truth,  combined  with  the  other 
characters,  furnishes  the  essential  mark  of  the  Order, 
Endlicher,  however,  extends  the  limits  of  the  Purslane 
group  much  beyond  this,  admitting  a  number  of  peri- 
gynous  genera  whose  flowers  are  quite  symmetrical. 
These  are  spoken  of  elsewhere.  In  his  view,  the 
difference  between  Purslanes  and  Cloveworts  consists 
mainly  in  this,  that  the  former  have  the  stamens 
alternate  with  the  sepals  when  they  are  equal  to  them 
in  number,  and  the  latter  opposite  under  the  same 
circumstances.  But  in  Orders  where  the  number  of 
stamens  is  sometimes  indefinite  and  sometimes  has  no 
sort  of  relation  to  the  sepals,  as  is,  in  fact,  the  case 
with  the  whole  Portulaceous  Order  as  it  stands  here, 
it  is  plain  that  such  a  distinction  has  no  existence. 
I  have,  therefore,  thought  it  advisable  to  reject  a 
portion  of  Endlicher  and  Fenzl's  Purslanes,  in  which 
the  perigynous  insertion  is  very  marked,  placing  them  in  the  Ficoidal  Alliance,  while 
all  his  hypogynous  genera  with  symmetrical  flowers  are  conveniently  arranged  among 
the  Cloveworts.  The  principal  deviation  from  the  general  features  of  the  Order  strictly 
limited,  consists  in  some  species  having  the  ovai'y  partially  adherent,  and  the  stamens, 
therefore,  perigynous.  Such  instances  seem  to  connect  the  Order  with  the  genera 
just  alluded  to.  From  Knotworts  (Illecebi'acese)  Ihe  monospermous  genera  of  Purs- 

lanes are  distinguished  by  the  want  of  symmetry  in  their  flowers,  and  by  the  stamens 
being  opposite  the  peta,ls  instead  of  the  sepals.    De  CandoUe  remarks,  that  Purslanes 

Fig.  CCCXLIII.— Portulaca  australis. 
4.  a  ripe  fruit ;  5.  a  section  of  it. 

Fig.  CCCXLIII. 

■Endlicher.  1.  a  flower;  2.  an  expanded  corolla  ;  3.  a  pistil; 

/ 
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have  been  more  than  once  compared  to  Primworts ;  and  the  same  author  states,  in 
another  place,  that  the  genera  with  indefinite  stamens  and  hairy  axils  approach  the 
Torch-thistles. 

These  plants  inhabit  the  Cape  of  Good  Hope  and  South  America,  1  species  occurs 
in  Guinea,  2  in  New  Holland,  1  in  Europe,  and  the  remainder  in  various  parts  of  the 
world.    They  are  always  found  in  dry  parched  places. 

Insipidity,  want  of  smell,  and  dull  green  colour  in  the  foliage,  are  usual  qualities  of  this 
Order,  of  which  the  only  species  of  any  known  use  is  the  conmion  Purslane  {avhpaxvri) 
of  the  Greeks,  (Portulaca  oleracea,  L.),  which  has  been  used  from  all  antiquity  as  a 
potherb,  and  in  salads,  on  account  of  its  cooling  and  antiscorbutic  qualities  ;  the  ancients 
thought  the  seeds,  steeped  in  wine,  to  be  emmenagogue.  Talimmi  patens  in  Brazil, 
and  Claytonia  perfoliata  in  North  America,  and  some  Calandrinias  have  similar 
qualities.  The  tuberous  root  of  Claytonia  tuberosa,  a  Siberian  plant,  is  eaten  where 
it  grows  wild.  Many  of  the  species  are  beautiful  objects  on  account  of  their  large  gay 
flowers. 

GENERA. 
Portulaca,  Town. 

Meridiana,  L, 
Merida,  Neck. 
Lamia,  Vand. 

Portulacaria,  Jac.q. 
Hcenkea,  Salisb. 

Anacampseros,  Linn. 
Telephiastrum,  Dill. 
Ruliiigia,  Ehrh. 

Avonia,  E.  Mey. 
Grahamia,  Gill. 
Xeranthus,  Miers. 

Talinura,  Adans. 
Phcmeranthus,  TJaf. 
Talinastrum,  DC. 
Talinellmn,  DC. 
Eutmon,  Raf. 

Calandrinia,  //.  B.  K. 
Cosmia,  Domb 
Ci.itanthe,  Spach. 
Tegneria,  Lil.i. Rhodopsis,  Lilj. 
Phacosperma,  Haw. 
Geunsia,  Flor.  me.\. 

Claytonia,  Linn, 

Limnia,  Linn. 
Monocosmia,  Fcnzl. 
Montia,  Michel. 

Cameraria,  Dill. 
Alsinoides,  Vaill. 

Calyptridium,  Nutt. ?Leptrinia,  Rxf. 

Numbers.  Gen.  12.    Sp.  184. 

Primulacecp.. 
Position. — Illecebraceae. — Portulace^. — Caryophyllacejc. 

MesemhryaceeB. 
Cactacece. 

ADDITIONAL  GENERA. 

Liparophyllum,  Hook.  fil. 
Pleuropetalum,  Id. 

Talinopsifi,  A.  Gray. 
Lyallia,  Hook.  fil. 
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Order  CXCI.    POLYGONACEiE.— Buckwheats. 

PolygoneJe,  Juss.  Gen.  82.  (1789);  R.  Brown,  Prodr.  418.  (1810);    Bentham  in  Linn.  Trans.  (1836); Endl.  Gen.  ciii.— Polygouacese,  Ed.  pr.  (1836);  Meisner  Gen.  316. 
Diagnosis. — Silenal  Exogens,  with  an  orthotropal  ovule,  and  a triangular  nut. 

Herbaceous  plants,  rarely  shrubs.  Leaves  alternate,  their  stipules  cohering  round 
the  stem  in  the  form  of  an  ochrea  ;  when  young,  rolled  backwards,  occasionally  wanting. 

Fig.  CCCXLIV. 

Flowers  occasionally  unisexual,  often  in  racemes.  Calyx 
free,  often  coloured,  imbricated  in  aestivation.  Stamens 
very  rarely  perigynous,  usually  definite  and  inserted  in  the 
bottom  of  the  calyx  ;  anthers  dehiscing  lengthwise.  Ovary 
free,  usually  formed  by  the  adhesion  of  3  carpels,  one-celled, 
with  a  single  erect  ovule,  whose  foramen  always  points  up- 

wards ;  styles  or  stigmas  as  many  as  the  carpels  of  which 
the  ovary  consists  ;  ovule  orthotropal.  Nut  usually  trian- 

gular, naked,  or  protected  by  the  calyx.  Seed  with  farina- 
ceous albumen,  rarely  with  scarcely  any  ;  embryo  inverted, 

generally  on  one  side,  sometimes  in  the  axis  ;  radicle  supe- rior, long. 

Brown  remarks,  that  "  the  erect  ovulum  with  a  superior 
radicle  together  afford  the  most  important  mark  of  distinction  between  Polygonacese 
and  Chenopodiaceae,  a  character  which  obtains  even  in  the  genus  Eriogonum,  in  which 
there  is  no  petiolar  sheath,  and  scarcely  any  albumen,  the  little  that  exists  being  fleshy 
to  which  may  be  added,  that  their  orthotropal  ovule  divides  them  from  all  the  other 
Orders  of  the  Silenal  Alliance.  Generally  speaking,  however,  the  cohesion  of  the 
scarious  stipules  into  a  sheath,  technically  called  an  ochrea,  or  boot,  is  sufficient  to 
distinguish  Buckwheats  from  the  neighbouring  Orders.  Their  affinity,  moreover,  does 
not  appear  to  be  so  close  with  Clienopods  as  with  Cloveworts,  for  they  have  the  very 
important  peculiarity  that  their  ovary  is  formed  by  the  consolidation  of  3  carpellary 
leaves  touching  each  other  in  a  valvate  manner,  and  thus  producing  a  triangular  form 
in  the  ripe  fruit  ;  and  if  even  this  is  departed  from,  yet  the  ovary  is  undoubtedly  com- 

pound and  not  simple  as  in  Chenopods.  Bentham  admits  two  tribes,  Polygonete,  which 
have  loose  flowers  and  ochreate  stipules,  and  Eriogonese  which  have  flowers  in  mvolu- 
cres  and  usually  no  stipules.    The  latter  bring  them  near  Nyctagos. 

Fig.  CCCXLIV.— Polygonum  lapathifolium.  1.  a  flower  cut  open  ;  2.  a  vertical  section  of  the  seed  ; 
3.  a  flower  of  P.  Convolvuli ;  4.  a  transverse  section  of  a  seed  ;  5.  a  diagram  of  the  flower  of  Rumex 
crispus  ;  6.  a  vertical  section  of  its  ripe  fruit,  &c.  ;  7.  its  fruit. 
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There  are  few  parts  of  the  world  which  do  not  acknowledge  the  presence  of  plants  of 
this  Order,  In  Europe,  Africa,  North  America,  and  Asia  they  occupy  ditches,  hedges, 
and  waste  gi'ounds,  in  the  form  of  Docks  and  Persicarias  ;  the  fields,  mountains,  and 
heaths  as  Sorrels  and  trailing  or  twining  Polygonums  ;  in  South  America  and  the 
West  Incilies  they  take  the  form  of  Coccolobas  or  Seaside-grapes  ;  in  the  Levant  of 
Rhubarbs  ;  and  even  in  the  desolate  regions  of  the  North  Pole  they  are  fovmd  in  the 
shape  of  Oxyria. 

Sorrel  on  the  one  hand,  and  Rhubarb  on  the  other,  may  be  taken  as  the  representa- 
tives of  the  general  qualities  of  this  Order.  While  the  leaves  and  young  shoots  are  acid 

and  agreeable,  the  roots  are  imiversally  nauseous  and  purgative.  To  these  two  qualities 
is  to  be  superadded  a  third,  that  of  astringency,  which  is  found  in  a  greater  or  less 
degree  in  the  whole  Order,  but  which  becomes  in  Coccoloba  uvifera  so  powei'ful  as  to 
rival  gum  Kino  in  its  effects.  Some  of  the  Polygonums  are  also  acrid,  as  the  P.  Hydro- 
piper,  which  is  said  to  blister  the  skin,  and  there  is  a  species  of  Polygonum,  called 
Cataya  in  the  language  of  the  Brazilian  Indians,  which  has  a  very  bitter  peppery  taste,  an 
infusion  of  the  ashes  of  which  is  used  to  purify  and  condense  the  juice  of  the  sugar-cane, 
and  is  employed  on  the  Rio  St.  Francisco  with  advantage  in  the  disease  called  O  Largo, 
an  enlargement  of  the  colon,  caused  by  debility.  Oxalic  acid  is  copiously  formed  in 
both  Docks  and  Rhubarbs;  the  latter  moreover  contains  nitric  and  malic  acids  in  abun- 

dance, and  it  is  these  which  give  an  agreeable  taste  to  the  stalks  of  the  latter  when 
cooked,  but  which  also  render  them  so  ill-suited  to  the  digestion  of  some  persons.  For 
the  facts  concerning  the  qualities  and  origin  of  the  Rhubarbs  in  medical  use,  the  reader 
may  consult  Royle,  Guibourt,  Pereira,  Geiger,  Endlicher,  and  the  Flora  Medica. 
It  seems  probable  that  some  at  least  of  the  Turkey  Rhubarb  is  Rheum  palmatum,  that 
R.  midulatura  is  also  largely  collected,  and  that  R.  Emodi  and  Webbianum  furnish  the 
Rhubarb  used  in  the  hospitals  of  India.  Goebel  positively  contradicts  the  statement 
made  by  some  writers  that  Rheum  leucorhizum  yields  a  fine  sort  of  Rhubarb  ;  he  says 
that  it  has  an  insipid  slimy  taste,  not  at  all  like  that  of  Rhubarb. — Ann.  Ch.  1.  118. 
Before  this  sort  of  drug  was  so  common,  the  roots  of  Rumex  alpinus  were  employed  in 
its  stead,  under  the  name  of  Monk's  Rhubarb  ;  it  is  however  much  less  active.  The 
Rheum  Ribes,  called  Riwasch  or  Ribas  in  the  East,  furnishes  the  Arabs  with  an  acidulous 
medicine,  and  its  leaf-stalks  are  used  in  the  preparation  of  sherbet.  Docks  are  species  of 
Rumex  ;  their  prevailing  character  is  astringency,  which  has  given  them  some  celebrity 
as  remedies  for  diarrhoea,  and  as  stomachics.  R.  Patientia  {\aiva6ov  ktittcvtov),  although 
now  expelled  from  gardens,  was  once  esteemed  as  a  subacrid  potherb,  and  its  roots  were 
used  as  laxatives.  Sorrels,  whose  acidity  is  chiefly  owing  to  oxaUc  acid,  are  all  species 
of  this  same  genus  ;  the  most  esteemed  among  them  for  garden  purposes  is  R.  scutatus. 
A  legion  of  species  forms  the  genus  Polygonum,  celebrated  in  various  ways.  Some  are 
used  in  dyemg,  especially  P.  tinctorium,  which  yields  a  blue  hardly  inferior  to  indigo, 
and  is  largely  cultivated  for  it  in  France  and  Flanders.  Of  P.  Hydropiper  the  leaves 
are  so  acrid  as  to  act  as  vesicants  ;  it  is  reputed  to  be  a  powerful  diuretic,  but  to  lose 
its  activity  by  drying,  on  which  accovmt  it  requires  to  be  used  fresh  ;  it  will  dye  wool 
yellow.  P.  Bistorta  is  a  useful  astringent ;  the  decoction  may  be  employed  in  gleet 
and  leucorrhoea,  as  an  injection,  as  a  gargle  in  relaxed  sore  throat  and  spongy  gums, 
and  as  a  lotion  to  ulcers  attended  with  excessive  discharge  ;  internally  it  has  been 
employed,  combined  with  Gentian,  in  intermittents  ;  it  may  also  be  used  in  passive 
hsemorrhages  and  diarrhoea.  Several  of  the  Brazilian  Poly  gonums  are  said  by  Martins 
to  be  useful  as  astringents,  and  to  be  employed  in  the  treatment  of  syphilis.  The  nuts 
of  Fagopj^Tum  esculentum,  or  Buckwheat,  tataricum,  and  others,  are  used  as  food  for  the 
sake  of  their  mealy  albumen  ;  those  of  P.  aviculare  are  said  to  be  powerfully  emetic 
and  purgative  ;  but  this  is  doubted  by  Meisner.  The  seeds  of  Polygonum  barbatum 
are  used  as  medicine  by  Hmdoo  practitioners,  to  ease  the  pain  of  griping  in  the  colic. 
The  leaves  of  P.  hispidum  are  said  by  Humboldt  to  be  substituted  in  South  America 
for  Tobacco.  Coccoloba  uvifera,  remarkable  for  the  succulent  violet  calyx  in  which 
its  nuts  are  enveloped,  is  on  that  accovmt  called  the  Seaside-gi-ape  in  the  West  Indies, 
and  yields  an  extremely  astringent  extract ;  its  wood  dyes  red  ;  its  currant-like  berries 
are  acid,  pleasant,  and  eatable.  The  root  of  Calligonum  Pallasia,  a  leafless  shrub  found 
in  the  sandy  steppes  of  Siberia,  furnishes  from  its  roots,  when  pounded  and  boiled,  a 
gummy  nutritious  substance,  resembling  Tragacanth,  on  which  the  Calmucks  feed  in 
times  of  scarcity,  while  they  chew  the  acid  branches  and  fruits  to  allay  their  thirst. 
Mulilenbeckia  adpressa  is  stated  by  Mr.  Backhouse  to  have  clusters  of  currant-like 
fruits  of  a  sweetish  taste,  which  have  been  made  into  pies  and  puddings  in  the  penal 
settlements  of  Australia.  The  trunk  and  branches  of  Triplaris  americana  are  cham- 

bered like  those  of  the  Cecropia,  or  Trumpet-tree,  and  serve  for  the  habitation  of  light- 
brownish  ants,  which  inflict  a  most  painful  bite. — Schomhurcjlc,  in  A.nn.  iV.  //.  1.  266. 
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GENERA. 

I.  'En.wGOSEM.—Benth. 
rterostegia,  Fisch.  d  M. 
Mucronea,  Benth. 
Chorizanthe,  R.  Br. 
Eriogonum,  L.  C.  Rich. 

Espinosa,  Lagasc. 
II.  PoLYGONE^. — Benth. 
Oxyria,  Hill. bonia,  R.  Br. 
Rheum,  Linn. Rhabarbarum,  Tourn. 
K'onigia,  L. 
Polygonum,  L. 

Bisforta,  Tounief. 
Amhlygonon,  Meisn. 
Lagunea,  Lour. PeA-sicaria,  Tournef. 
Towara,  Adans. 
Antenoron,  Rafin. 
Echinocaiilon,  Meisn. 
Cephalophilon,  Meisn. 
Bidymocephalon,  Meis. 
Corymbocephalon,  Mn. 
Aconoponon,  Meisn. 
Avicularia,  Meisn. 
Tiniaria,  Meisn. 

Fagopyrum,  Tournef. 
A  mpelygonum ,  Liridl. 

Oxygonum,  Burch. Calligonum,  L. 
Polygmioides,  Tournef. Callipliysa,  Fisch.  et  Mcy. Pterococcus,  Pall. 
Pallasia,  Linn.  fil. Coccoloba,  Jacq. 

Muhlenbeckia,  Meisn. 
Ceratogonum,  Meisn. 
Eniex,  Neck 

Vibio,  Monch. 
Centropodium,  Burch. Rumex,  L. 

Tragopyrum,  Bieb. Gonopyrum,  Fisch. 

Polj'gonella,  Mx. 
Lyonia,  Raf. Atraphaxis,  L. 

IILTriplareje  — Meyer. 
Podopterus,  H  et  B. R  upprechtia,  Meyer. 
Triplaris,  L. Blochmannia,  Weigelt. 

Velasquezia,  Bertol. 
IV.     BaUNNICHEiE. — 

Meisn. Brunnichia,  Banks. 
Fallopia,  Adans, 

Antigonon.  Endl. 
Numbers.  Gen.  29.     Sp.  490.     Gonopyrum,  Fisch.,  =  PolygoneUa. 

Thysanella,  A.  Ch-ay,  near  Polygonum. 
NyctaginacecB.  Sarcogonum,  Kunze,  =  Muhlenbeckia. 
Chenopodiacece. 

Position. — Illecebracege. — Poltgonacete. — Caryopliyllacece, 

The  position  here  first  given  to  this  family  in  the  Silenal  alliance  is  much  confirmed  by  the 
observations  of  Mr.  Miers,  in  a  paper  read  before  the  Linnean  Society  in  November  1851,  upon  a 
plant  from  the  Chilian  Andes,  belonging  to  the  Eriogonese.  These  remarks  are  here  quoted,  as 
they  offer  a  somewhat  novel  view  of  the  floral  structure  of  the  order,  and  strengthen  my  own 
conclusions.  Mr.  Bentham,  in  a  monograph  of  the  Eriogonese  {Linn.  Tram.  xvii.  403),  states 
that  he  does  not  agree  with  Meisner  and  De  Candolle,  who  inferred  the  normal  number  of 
stamens  in  Polygonacese  to  be  double  that  of  the  lobes  of  the  perigonium,  and  that  in  all 
instances,  occurring  with  a  less  number  of  stamens,  this  diminution  is  alone  attributable  to  the 
.•ibortion  of  those  parts.  Mr.  Bentham,  on  the  contrary,  showed  that  such  relation  is  not  at  all manifest,  and  he  endeavoured  to  prove  that  the  nonnal  number  of  floral  parts  is  always  ternary, 
the  6  lobes  of  the  perigonium  being  biserial,  the  9  stamens  in  3  series,  and  the  ovarium  having 
3  styles  and  3  stigmata  :  this  arrangement,  however,  is  far  from  general,  for  the  greater  number 
of  genera  present  only  5  floral  divisions,  with  6,  8,  or  9  stamens.  Atraphaxis,  notwithstanding, 
offers  a  binary  arrangement  of  its  parts,  viz. — 4  lobes  in  the  perianthium  in  2  rows,  with  2  styles, and  2  stigmata.  These  discrepancies  may  however  be  reconciled,  according  to  the  views  of 
Mr.  Miers,  if  we  pay  attention  to  the  following  circumstances.  There  does  not  seem  any 
apparent  reason,  why  botanists  should  have  constantly  regarded  the  floral  envelopes  in  the 
I  olygonacese,  as  a  perigonium  or  perianthium,  words  intended  to  express  a  confluence  of  calyx 
and  corolla  into  one  common  floral  covering,  but  here  the  parts  constituting  the  floral  envelope 
are  quite  distinct,  and  bear  all  the  usual  characters  of  calyx  and  corolla.  Were  this  once 
admitted,  and  were  we  to  conceive  the  normal  arrangement  to  be  ternary,  and  to  suppose  the 
existence  of  an  occasional  binary  combination,  by  the  suppression  of  some  of  its  parts,  all  the 
difliculties  of  its  variable  structure  would  be  easily  explained.  In  the  case  where  the  floral 
envelopes  are  only  3  (as  in  Konigia),  we  might  look  upon  it  as  an  apetalous  genus  :  where  they 
consist  of  6  lobes,  the  3  outer  may  be  regarded  as  sepals,  and  the  others  as  petals  ;  or  when  9, 
the  6  interior  lobes  as  a  double  row  of  petals.  In  like  manner,  when  5  in  number,  we 
may  conceive  the  2  outer  lobes  (which  in  such  case  are  always  more  exterior)  to  be  sepals,  and 
the  other  3  to  be  petals  ;  when  4  or  8,  the  same  distinction  may  be  made,  by  dividing  them  into 
binary  series.  This  hypothesis,  though  only  a  modification  of  Mr.  Bentham's,  will  obviously reduce  the  number  of  deviations  from  the  normal  rule. 

These  reasons  confirm  me  in  the  propriety  of  associating  the  Polygonacese  with  the 
Caryophyllacefe  and  Portulacacese,  with  which  orders  they  agree  in  the  unsymmetrical  incon- stancy of  their  floral  parts,  in  their  sepals  being  often  of  petaloid  texture,  in  the  insertion  of 
tlieir  stamens  upon  a  hypogynous  ring,  quite  free  from  the  petals,  in  their  somewhat  stipitate 
ovarium,  and  in  their  farinaceous  albumen  enclosing  a  curved  embryo.  The  Caryophyllacese 
also  have  their  petioles  somewhat  vaginant. 

All  the  Eriogonese  hitherto  known,  and  the  gi-oup  is  very  numerous  in  species,  accord  with 
Mr.  Bentham's  normal  rule,  having  6  floral  segments  in  2  series,  9  stamens  and  3  styles,  but  the 
plant  described  by  Mr.  Miers  has  a  quaternary  an-angement,  and  according  to  his  views  4  sepals, 4  petals,  imbricately  disposed  in  distinct  series,  and  8  stamens  fixed  upon  the  hypogynous  ring, 
"n  ith  4  styles  and  stigmata. 

New  genera  of  the  Eriogonese.    (Journ.  Acad.  Nat.  iSc.  Philad.,  2nd  Series,  vol.  i.) 
Eucycla,  Nutt. 
Nemacaulis,  Nutt. Oxytheca,  Nutt. Tefraraphis,  Miers. 

Stenogonum,  Nutt. 
The  root  of  Rumex  abyssinicus  or  Mokmoko  is  muchi  employed  in  Abyssinia  to  prevent  the 

rancidity  of  butter,  which  is  found  to  undergo  no  change,  and  to  acquire  no  bad  flavour  when  this 
rr ot  is  macerated  in  it. — Ach.  Rich.  Dr.  Weddell  describes  an  Ant-tree,  belonging  to  this  order. 
The  Triplaris  Bonplandiana  is  stated  by  him  to  be  constantly  the  habitation  of  a  fragrant  ant 
(>'yrmica)  which  hves  in  the  pith,  and  communicates  with  the  outside  by  narrow  galleries.  This inject  is  very  slender,  swarms  in  hundreds  from  the  interior  when  the  tree  is  shaken,  and  inflicts 
a  very  severe  bite  upon  the  passer  by.  (Ann.  Sc.,  3rd  Ser.,  xiii.  263.)  He  adds  that  Rupprechtia, 
w  hich  some  authors  refer  to  Triplaris,  never  contains  ants. 
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Alliance  XXXVIII,  (7i/^iV0P0i)^i:^>S'.— The  Ciienopodal  Alliance. 

Diagnosis. — Hypogynous  Exogens,  with  monochlamydeous  flowers,  free  central  placenttv, 
an  external  embryo,  either  curved  round  or  applied  to  the  surface  of  a  little  mealy 
or  horny  albumen,  solitary  carpels,  or,  if  more  than  one,  distinct. 

With  these  plants,  the  greater  part  of  which  consists  of  species  with  inconspicuous 
flowers,  and  often  with  scarcely  more  floral  organs  than  are  absolutely  necessary  to 
secure  the  perpetuation  of  the  race,  we  have  a  transition  which  cannot  be  mistaken,  to 
the  more  elaborately  constructed  Alliances  hereafter  to  be  noticed.  Nettles  and 
Chenopods  are  in  such  strict  relationship  that  we  can  scarcely  say  wherein  the 
diff'erence  consists  in  certain  cases,  unless  we  I'efer  to  the  internal  structure  of  the  seed, and  then  indeed  we  find  Chenopods  with  aniphitropal  ovules,  mealy  albumen,  and 
radicle  directed  towards  the  base  of  the  fruit,  while  Nettles  have  orthotropal  or  anatro- 
pal  ovules,  fleshy  albumen,  and  a  radicle  directed  towards  the  apex  of  the  fruit.  Both 
have  stamens  opposite  the  sepals  of  an  inconspicuous  petalless  calyx,  and  both  have 
their  fruit  composed  of  a  single,  perfectly  simple,  carpellary  leaf  ;  we  even  find  that 
in  some  cases  among  the  Urtical  Alliance  the  circular,  or  spiral,  embryo  of  Chenopods 
makes  its  appearance.    (See  p.  265). 

Even  as  regards  the  distinction  of  the  stamens  and  pistil  there  is  a  great  similarity 
between  the  two  races  under  consideration.  For  if  all  the  Urtical  Alliance  consists 
of  plants  whose  flowers  are  strictly  unisexual  ( $  ),  so  also  does  the  Chenopodal 
Alliance  contain  a  great  many  species  which  are  similarly  constituted,  notwithstanding 
that  the  tendency  of  the  structure  is  towards  a  combination  of  the  sexes  (0).  It  is,  in 
fact,  among  the  Chenopodal  Alliance  that  we  find  most  exceptions  to  the  distinctions 
between  dicUnous  and  bisexual  organisation  ;  as  might  be  expected,  where  Orders  run 
so  much  together  otherwise. 

From  the  Silenal  Alliance  this  is  known  by  the  absolute  simplicity  of  the  ovary, 
and  by  no  other  positive  mark  :  there  may  be  several  ovaries  present  in  the  same 
flower,  but  they  are  then  distinct  from  each  other.  It  is,  however,  to  be  remarked 
that  Chenopodals  have,  in  no  case  whatever,  a  corolla,  while  in  a  large  part  of  the 
Silenals,  petals  are  obviously  present.  Nyctagos,  a  portion  of  this  Alliance,  seem 
as  if  they  were  attempting  to  emulate  the  Silenals  ;  for,  although  they  have  only  a 
calyx,  yet  that  calyx  does,  in  many  instances,  assume  altogether  the  ordinary  colour 
and  texture  of  a  corolla. 

Natural  Orders  of  Chenopodals. 

Sepals  united  into  a  long  (often  coloured)  plaited  tube,  which  "1 
separates  from  its  base,  the  latter  becoming  hard,  and  foi^ming  \  192.  NyctaginacE/E. 
a  spurious  pericarp  J 

Sepals  separate,  flat.     Stamens  alternate  ivith  the  sepals  or  00.  \  ■,  (.r,  p y-Y       7            T  /     i\  f-lJo.  X  hytolaccace.e. Carpels  several  (or  1)  J 
Sepals  separate  or  nearly  so,  flat.    Stamens  opposite  the  sepals.  1 

Anthers  often  l-celled.  Chary  1,  often  several-seeded.    (Flower's  >  194.  Amarantace.e. 
scarious,  surrounded  by  imbricated  bracts)  J 

Sepals  separate,  or  nearly  so,  flat.     Stamens  opposite  the  sepals,  i 
Anthers   2-ceUed.     Ovainf  1,  ahoays  one-seeded.     {Flowers       a.  CnEmvomkCEs:.. 
herbaceous,  naked)    .J 
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Order  CXCII.    NYCTAGINACE^.— Nyctagos. 
Nyctagines,  Juss.  Gen.  90.  (1789)  ;  R.  Brown  Prodr.  421.  (1810)  ;  Bartl.  Ord.  Nat.  109 ;  Endl.  Gen.  civ.; Meisner,  p.  318. 
Diagnosis. — Chenopodal  Exogens,  with  a  tubular  often  coloured  calyx,  which  separates 

from  its  base,  the  latter  becoming  a  hard  spu/rious  pericarp. 
Annuals  or  perennials,  often  with  fleshy  roots,  or  shrubs  or  trees,  usually  articulated 

at  the  tumid  nodes.  [The  vascular  system  double ;  the  centi'al  consisting  of  bundles 
scattered  among  the  pith,  the  circumferential 
of  bundles  not  adhering  to  each  other. — linger.'] Leaves  opposite,  and  almost  always  unequal ; 
sometimes  alternate.  Flowers  axillary  or  ter- 

minal, clustered  or  solitary,  sometimes  imperfect, 
having  an  involucre  which  is  either  common  or 
proper,  in  one  piece  or  in  several  pieces,  some- 

times minute,  but  more  generally  very  large, 
and  sometimes  gaily  coloured.  Calyx  tubular, 
somewhat  coloured,  contracted  in  the  middle  ; 
its  limb  entire  or  toothed,  plaited  in  aestivation, 
becoming  indurated  at  the  base,  and  losing  the 
limb  which  is  deciduous.  Stamens  definite, 
hypogynous,  sometimes  on  one  side  ;  anthers 
2-celled.  Ovary  superior,  with  a  single  erect 
ovule,  whose  foramen  is  inferior  ;  style  1,  ter- 

minal or  somewhat  lateral  ;  stigma  1.  Fruit  a 
thin  utricle,  inclosed  within  the  enlarged  per- 

sistent base  of  the  calyx.  Seed  without  its 
proper  integuments,  its  testa  being  coherent 
with  the  utricle  ;  embryo  with  foliaceous  cotyle- 

dons, wrapping  round  floury  albumen  ;  radicle 
inferior  ;  plumule  inconspicuous. 

Here  we  have  a  race  of  plants,  of  which  the 
common  Marvel  of  Peru  is  the  type,  whose 
affinity  is  clearly  with  the  Chenopods  and 
Amaranths,  from  which  it  is  distinguished  by  the 
curious  property  of 
converting  the  base  of 
its  thin  membranous 
tubular  calyx  into  a 
tough  or  bony  shell 
which  acts  as  a  peri- 

carp to  the  seed,  whose 
real  pericarp  is  but  a 
membrane.  More- 

over, the  tubular  ca- 
lyx, the  limb  of  which 

is  plaited  in  aestiva- 
tion, together  with 

the  curved  embryo 
and  farinaceous  al- 

bumen, at  all  times 
distinguish  Nyctagos ; 
add  to  which,  the  ar- 

ticulations of  the  stem 
are  often  tumid,  as  in 
Cranesbills.  Schlei- 
den  states  (  Wiegman's Arch.  1839),  that  the 
wood  figured  at  t.  42, 

CCCXLV Pig.  CCCXLVI. 

Fig.  CCCXLV. — 1.  Abronia  mellifera ;  2.  a  flower  separate  ;  3 
separate  ;  5.  the  fruit ;  6.  seed  magnified  ;  7.  a  cross  section  of  it 
Mirabilis  Jalapa  ;  9.  its  fruit ;  10.  a  perpendicular  section  of  it. 

Fig.  CCCXLVI.— Pisonia  grandis.    1.  a  flower;  2.  a  pistil  ;  3.  a  cluster  of  fruits, 

its  stamens  and  pistil ;  4.  the  pistil 
8.  the  lower  portion  of  the  flower  of 
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p.  100,  of  the  third  edition  of  my  Introduction  to  Botany,  is  that  of  a  Pisonia,  a  genus 
belonging  to  this  Order  ;  and  he  explaii>s  its  singular  structure  by  supposing  it  to 
consist  of  numerous  vascular  bundles,  which  continue  to  be  developed  until  they  form 
at  last  an  almost  continuous  mass.  The  parenchyma  which  separated  them  is  thereby 
compressed  into  insulated  patches,  which  are  scattered  through  the  completely  formed 
wood  in  little  narrow  vertical  cords  {strirnrjc),  which,  as  regards  their  origin,  may  be 
termed  vertical  medullary  rays  ;  and  he  finds  a  similar  structure  in  Amaranths,  Beta, 
Atriplex,  Chenopodium,  and  Peppers.  As  this  organisation  appears  from  Schultz 
{Nat.  Si/st.  fig,  1.  2.  5.  6.),  to  be  present  also  in  Boerhaavia  and  Mirabilis,  it  would  seem 
to  be  characteristic  of  the  Order.  I  however  find  a  very  different  structure  in 
Boerhaavia  repanda,  which  has  zoned  wood,  although  its  rings  are  broken  by  the  intro- 

duction of  vertical  cords  of  cellular  tissue  :  its  pith  contains  many  fistuljs  of  lax,  soft, 
spheroidal,  cellular  tissue,  surrounded  by  smaller,  harder,  more  cubical  tissue,  which 
passes  into  the  medullary  plates. 

The  species  are  natives  of  the  warmer  parts  of  the  world  in  either  hemisphere, 
scarcely  extending  far  beyond  the  tropics,  except  in  the  case  of  the  Abronias  found . 
in  North-west  America,  and  a  few  Boerhaavias  in  the  Southern  hemisphere. 

In  consequence  of  the  generally  purgative  quality  of  the  roots  of  species  of  this 
family,  one  of  them  (Mirabilis  jalapa)  was  supposed  to  have  been  the  true  Jalap  plant, 
which  is,  however,  now  known  to  be  a  mistake.  See  Convolvulace^.  The  flowers  of 
several  species  of  Mirabilis  are  handsome,  as  are  those  also  of  some  of  the  Abronias  ; 
but  the  greater  part  of  the  Order  is  composed  of  obscure  weeds.  The  genus  Pisonia 
consists  of  trees  or  shrubby  plants  agreeing  in  property  with  the  Boerhaavias,  of  which 
the  species  have  generally  emetic  and  purgative  roots.  Boerhaavia  hirsuta  is  employed 
in  icterus  ;  B.  tuberosa,  a  doubtful  plant  of  the  Order,  called  Yerba  de  la  purgacion  in 
Peru,  is  regarded  as  an  antisyphilitic,  but  it  is  also  employed  as  a  culinary  vegetable. 
Boerhaavia  procumbens,  an  East  Indian  species,  is  reckoned  antifebrile.  According  to 
Aublet,  the  root  of  B.  decumbens  (called  Hogmeat  in  Jamaica),  is  emetic,  and  called 
Ipecacuanha  in  Guiana.  Schomburgk  states  that  it  is  astringent,  and  used  in  the  form 
of  decoction  in  dysentery.  Mirabilis  dichotoma,  the  Marvel  of  Peru,  called  by  the 
French  Fleur  de  quatre  heures,  and  M.  longiflora,  two  plants  now  common  in  om* 
gardens,  are  very  drastic.  M.  suaveolens,  a  species  with  an  Anise  flavour,  is  employed 
in  Mexico  against  diarrhoea  and  rheumatic  pains. 

GENERA. 
Boerhaavia,  Linn. 
CoUignonia,  Endl. 
Abronia,  Juss. 

Tricratus,  Herit. 
Mirabilis,  Linn. 

Nyctago,  Juss. 
Jalapu,  Touriief. 

Oxybaphus,  Herit. 

Calyxhymenia,  Orteg. 
Calymenia,  Nutt. 
Vitmannia,  Turr. 

AUionia,  Linn. 
Wedelia,  Loffl. 

Okenia,  Schiede. 
Tricycla,  Cavan. 

Bugainvillea,  Commers. 
Josepha,  Fl.  Flum. Reichenbachia,  Spreng. 

Salpianthus,  H.  et  B. 
Boldoa,  Cavan. 

Neea,  Ruiz  et  Pav. 
Mitscherlichia,  Kunth. 

Pisonia,  Plum. 
Calpidia,  Thouars. 
Bessera,  Flor.  Flum. 
Pallavia,  Flor.  Flum. 
Torrubia,  Flor.  Flum. 
Colummella,  Flor.  Fl. 

?Epilithes,  Blume. 

Numbers.  Gen.  14.  Sp.  100.? 

Polygonacece. 
Position. — Amarantacese. — Nyctaginace^.- 

Valerianacew. 

This  Order  is  now  to  be  found  in  D.  C.  Prodr.  XIII.,  part  2,  p.  425.  Jussieu 
observed  that  it  is  related  to  Valerianworts  through  Boerhaavia,  whose  species  are 
often  confounded  with  Valerians. 

ADDITIONAL  GENERA. 

Quamoclidion,  Choisy. 
Nyctaginia,  Choisy. 
Tinantia,  Martins. 

Lindenia,  Id. 
Senkenbergia,  Schauer. 

?Leucaster,  Choisy. 
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Order  CXCIII.    PHYTOLACCACEiE.— Phytolaccads. 

Phytolaccere,  R.  Brown  in  Congo,  454.  (1818)  ;  Bartl.  Ord.  Nat.  p.  299.  (1830)  ;  Meisner  Gen.  322.— 
Phytolaccacese,  Ed.  Pr.  clvii.  ;  Endl.  Gen.  ccviii.  — Rivinacese,  Agh.  Martins  Conspectus,  No.  91. 
(1835). 

Diagnosis. — Chenopodal  Exogens,  with  separate  flat  sepals,  stamens  either  00  or  alternate 
with  the  sepals^  and  one  or  several  carpels. 

Under-slirubs  or  herbaceous  plants.  Leaves  alternate,  entu'e,  without  stipules, 
often  with  pellucid  dots.  Flowers  racemose,  perfect,  regular,  or  somewhat  irregular, 

very  variously  arranged.  Calyx  of  4,  or  5,  imbricated  leaves, 
which  sometimes  assume  altogether  the  appearance  of  dis- 

tinct petals.  Stamens  hypogynous  or  nearly  so,  either  inde- 
finite, or  if  equal  to  the  number  of  the  divisions  of  the  calyx 

alternate  with  them  ;  anthers  2-celled,  opening  lengthwise. 
Carpels  solitary,  or  several,  distinct  or  but  partially  combined, 
each  containing  1  ascending  ovule,  which  is  either  amphitropal 
or  campylotropal  ;  styles  and  stigmas  equal  in  number  to  the 
carpels.  Fruit  baccate  or  dry,  indehiscent.  Seeds  ascending, 
solitary,  with  a  cylindrical  embryo  curved  round  mealy  albu- 

men, the  radicle  being  next  the  hilum. 
The  small  cluster  of  genera  called  Phytolaccads, forms  an  Order 

nearly  related  to  Chenopods  and  Buckwheats,  from  the  first  of 
which  it  is  distinguished  by  the  numerous  carpels  and  the  stamens 
exceeding  the  number  of  divisions  of  the  calyx,  or  being  alter- 

nate with  them  ;  or  if  the  carpel  is  solitary,  by  the  calyx  being 
petaloid,  a  circumstance  which  never  occurs  in  Chenopods. 
From  Buckwheats  it  is  known  by  the  radicle  being  turned  to- 

wards the  hilum,  the  want  of  stipules,  and  the  perfect  simplicity 
of  the  ovaries.  Rivina,  which  has  the  albumen  very  much  re- 

duced in  quantity,  brings  into  the  same  neighbourhood  Phyto- 
laccads and  Petiveriads.  Brown  remarks  that  these  two  Orders, 

widely  as  they  differ  in  the  structure  of  the  pistil,  are  connected 
by  a  species  of  Phytolacca  related  to  P.  abyssinica,  in  which  the 
5  cells  are  so  deeply  divided  that  they  merely  cohere  by  their 
inner  angles  ;  and  also  by  Gisekia,  which  has  5  distinct  ovaries. 
Endlicher  unites  to  this  Order  both  Petiveriads  and  Gyro- 
stemons,  both  of  which  will  be  found  elsewhere  in  this  work. 
The  numerous  free  carpels  seem  to  point  out  some  kind  of  rela- 

tion to  the  Ranal,  and  their  verticillate  arrangement  to  the 
Malval  Alliances. 

Many  are  natives  of  either  America,  within  or  without  the 
tropics  ;  others  of  Africa  and  India.  Phytolacca  decandi-a  is naturaHsed  in  some  of  the  southern  parts  of  Europe. 

The  species  are  generally  acrid,  but  that  property  is  inconsi- 
derable in  some,  and  is  dispersed  by  heat  in  others.  A  tincture 

of  the  ripe  berries  of  Phytolacca  decandra,  or  Pocan,  seems  to 
have  acquired  a  well-founded  reputation  as  a  remedy  for  chronic 

and  syphilitic  rheumatism,  and  for  allaying  syphiloid  pains.  By  some  it  is  said  to  be 
more  valuable  than  Guaiacum.  It  has  had  no  inconsiderable  celebrity  as  a  remedy  for 
cancer,  but  is  no  longer  esteemed,  and  it  is  probable  that  it  was  only  found  serviceable 
in  ill-conditioned  sluggish  ulcers,  which  are  too  frequently  mistaken  for  real  cancer. 
Its  pulverised  root  is  an  emetic.  A  spirit  distilled  from  the  berries  is  stated  to  have 
killed  a  dog  in  a  few  minutes.  According  to  De  Candolle,  the  plant  is  also  a  purgative  ; 
but  it  acts  so  violently,  and  is  accompanied  by  such  ambiguous  narcotic  symptoms,  as 
not  to  be  at  all  calculated  for  internal  use.  Bigelow  says  that  externally  applied  it 
causes  heat  and  smarting  ;  he  found  it  useful  in  psora  and  taenia  capitis.  The  leaves 
are  extremely  acrid,  but  the  young  shoots,  which  lose  this  quality  by  boiling  in  water, 
are  eaten  in  the  United  States  as  Asparagus,  and  Dr.  Royle  tells  us  that  Phytolacca 

Fig.  CCCXLVir. 

Fig.  CCCXLVII.-  Pliytolacca  decandra.  1.  its  flower ;  2.  its  stamens  and  pistil ;  3.  a  section  of  aseed. 
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acinosa  is  also  so  employed  in  the  Himalayas.  P.  drastica,  a  Chilian  plant,  with  a 
turnip-shaped  root,  is  said  to  have  a  most  violent  action  as  an  evacuant.  Berries  of 
the  Rivina  yield  a  rieh  red  dye. 

The  following  is  M.  Moquia  Tandon's  arrangement  in  De  Candolle's  Prodr.  XIII., part  2,  p.  4.  He  considers  them  somewhat  allied  to  Basellads  and  Amaranths  by 
the  three  close  or  distant  bracts,  coloured  calyx  and  seeds.  He  refers  Seguiera 
here,  notwithstanding  its  want  of  albumen,  and  straight  or  curved  embryo,  regard- 

ing it  as  an  approach  to  Malvads.  And  Gyrostemon,  by  reason  of  its  central  column 
in  the  centre  of  verticillate  carpels,  points,  he  thinks,  in  the  same  direction. 

GENERA. 

I.  PETIVERIEiE. 
Seguieria,  Lcejl. 
Gallcsia,  Casar. 
Petiveria,  Plum. 
Rivina,  Plum. 

Piercea,  Miller. 
Ledenbergia,  Klzsch. 
Mohlana,  Mart. 

Hilkria,  Fl.  Flum. 
Mancoa,  Raf. 

II.  Phytolaccete. 
Microtea,  Swz. 

Schollera,  Rohr. 
Ancistrocarpus,  Kth. 
Potamophila,  Schrk. Ceratococca,  W. 
Aphananthe,  Link. Semonvillaea,  Gay. 
Ditroche,  E.  Meyer. 

Limeum,  L. 

Linscotia,  Adans. Gaudinia,  Gay. 
Bicarpcea,  Presl. 

Anisomeria,  Don. 
Giesekia,  L. 

Kolreuteria,  Murray. 
Miltus,  Lour. Pircunia,  Moq. 

Phytolacca,  Tourn. 
Sarcoca,  Raf. 

Ercilla,  Ad.  Juss. 

Bridgesia,  Hooker. 
III.  Gyromerieje. 

Stegnosperma,  Benth. Didymotheca,  Hook.  f. 
Cyclotheca,  Moq. 
Gyrostemon,  Desj. 
Codonocarpus,  A.Cunn. Tersonia,  Moq. 

Gyrandra,  Moq. 

Numbers.    Gen.  20.  Sp.  77. 

Polygonacece. 
Position.  . — Phytolaccace^. — Chenopodiaceae. PetiveriacecE. 

Malvacece  ? 

the  name  given  to  a  supposed  Order 
1 

SuRiANACE.E,  {Wight  and  Arnott,  Prodr.  1.  360  ;  Ed.  pr.  cvii.)  i 
of  plants  represented  by  a  solitary  species,  Suriana  maritima 
found  on  the  coast  of  all  tropical  countries.    In  the  last  edi- 

tion of  this  work  it  is  thus  described.  A  woody  plant  with alternate  leaves  without  stipules.  Hairs  capitate,  jointed. 
Flowers  racemose,  0  .  Calyx  5-parted,  slightly  imbricated. Petals  the  hke  number,  equal,  shortly  clawed.  Stamens 
indefinite,  hypogj-nous,  placed  in  a  single  row  ;  filaments subulate  ;  anthers  roundish,  incumbent,  bursting  internally 
by  two  longitudinal  fissures.  Carpels  5,  distinct,  attached  to 
a  very  short  gynobase,  1-celled.with  2  ascending  collateral 
ovules  ;  styles  rising  from  near  the  base  of  the  carpels  ;  stig- 

mas simple.  Pericarp  woody.  Seed  sohtary,  erect,  com- 
pressed. Embryo  annular,  without  albumen,  terete,  with 

the  cotyledons  about  the  same  length  as  the  radicle  which  is 
turned  to  the  hilum.  This  is  one  of  those  obscure  forms, 
whose  relationship  can  hardly  be  decided  satisfactorily  until 
some  allied  genus  shall  have  been  discovered  ;  for  it  seems 
improbable  that  the  genera  Heterodendron  and  Cneorum, 
with  which  it  has  been  associated,  should  have  any  real  affi- 

nity. Jn  some  respects  it  may  be  compared  with  Coriaria- 
ceae  and  Cranesbills,  but  its  annular  embryo  is  so  pecuhar 
as  to  indicate  a  somewhat  different  relationship ;  and  this,  in- 

deed, has  led  Dr.  AVight  {Illustr.  2. 45.)  to  suggest  an  affinity 
to  Phytolaccads,  especially  to  the  genus  Gisekia,  "which corresponds  accurately  in  the  character  of  the  ovary  and 
fruit,  and  even  of  the  seed."  The  presence  of  petals  in Suriana,  he  considers  unimportant ;  in  which  I  agree  with 
him.  A  more  grave  objection  lies  in  the  position  of  the  stamens,  which,  in  Phytolaccads,  are  alternate 
with  the  sepals  ;  but  in  Suriana,  according  to  Mr.  Arnott,  they  are  opposite  to  them  ;  and  this  Endlicher 
confirms.  The  accompanying  figure  is  taken  from  a  drawing  made  in  1820,  and  it  may  serve  to  assist 
Botanists  in  coming  to  some  conclusion  upon  this  point.  M.  Planchon  is  of  opinion  that  his 
genus,  Rigiostaohys  should  stand  near  Suriana,  connecting  Connarads  and  Ochnads. 

Fig.  CCCXLVin. 

GENERA. 
Suriana,  Z. Rigiostachys,  Planchon. 

Fig.  CCCXLVIII. — Suriana  maritima.  1.  a  flower  ;  2.  the  pistil  with  one  stamen ; 
4.  a  ripe  seed-vessel ;  5.  a  section  of  it ;  6.  a  section  of  an  ovarj'. 

a  carpel , 

2  o 



510 AMARANTACE^. [Hypogynous  Exogens. 

Order  CXCIV.    AMARANTACE^.— Amaranths. 

Amaranthi,  Juss.  Gen.  87.  (1789).—  Amarantacese, 
Monopr.  ilS26i;  Endl.  Gen.  cii.;  Meisn.  Gen.  316. 

R.  Brown,  Prodr.  413.  (1810);  Von  Martins 
Monoyr.  lao^u;,  ii«wc  xjrt,i<,.  vii.,  ̂ ucto.».  yj^.v.       — Polycnemeae,  Moq.  Tand.  in  Ann.  Sc.  n.  s,  7.  41. 

Diagnosis. — Chenopodal  Exogem,  with  separate  sepals  opposite  the  stamens,  usually  one- 
celled  anthers,  a  single  ovary  often  containing  several  seeds,  and  scarious  flowers 
buried  in  imbricated  bracts. 

Herbs  or  shrubs.  Leaves  simple,  opposite  or  alternate,  without  stipules.  Flowers  in 
heads  or  spikes,  usually  coloured,  occasionally  unisexual,  generally  hermaphrodite. 
Pubescence  simple,  the  hairs  divided  by 
internal  partitions.  Sepals  3  or  5,  hypo- 

gynous, scarious,  persistent,  herbaceous 
or  coloured,  distinct  or  united  at  the 
base,  all  equal,  sometimes  with  3  more 
interior  than  the  others,  the  back  one 
being  sometimes  dissimilar,  occasionally 
with  2  bractlets  at  the  base,  and  generally 
immersed  in  dry  coloured  bracts.  Sta- 

mens hypogynous,  either  5  opposite  the 
sepals,  or  some  multiple  of  that  number, 
either  distinct  or  monadelphous,  occa- 

sionally partly  abortive ;  anthers  either 
2-celled  or  1 -celled.    Ovary  single,  free, 
1-  or  few-seeded  ;  the  ovules  amphitropal,  hanging  from  a  free  central  funiculus  ;  style 
1  or  none  ;  stigma  simple  or  compound.  Fruit  a  membranous  utricle,  sometimes  a 
caryopsis  or  berry.  Seeds  lentiform,  pendulous  ;  testa  crustaceous  ;  albumen  central, 
farinaceous  ;  embryo  curved  round  the  circumference  ;  radicle  next  the  hilum. 

Distinct  as  this  Order  appears  to  be  from  Chenopods  in  habit,  especially  if  we  compare 
such  a  genus  as  Gomphrena  with  Chenopodium  itself,  yet  it  is  so  difficult  to  define  the 
differences  which  distinguish  the  two  Orders,  that,  beyond  habit,  nothing  certain  can  be 
pointed  out  Brown  remarks  (Prodr.  4 1 3.)  that  he  has  not  been  able  to  ascertain  any 
absolute  diagnosis  to  distinguish  them  by;  for  the  hypogynous  insertion  attributed  to 
their  stamens  is  not  only  not  constant  in  the  Order,  but  is  also  found  in  Chenopods. 
Martius,  in  a  learned  dissertation  upon  the  Order,  descrfbes  Chenopods  as  being 
apetalous,  and  Amaranths  as  polypetalous,  considering  the  bractlets  of  these  latter  as 
a  calyx,  and  that  which  I  call  a  calyx  a  corolla.  But  it  seems  to  me  that  this  view  of 
their  structure  is  not  borne  out  by  analogy,  and  that  it  is  impossible  to  believe  the  floral 
envelopes  of  the  two  Orders  to  be  of  a  different  nature.  Endlicher  observes  that, 
although  no  single  character  divides  them,  yet  they  may  be  known  by  several  charac- 

ters taken  together:  thus  Gomphrenese  have  one-celled  anthers,  and  Celoseae  many 
seeds  ;  of  the  remainder,  which  are  most  like  Chenopods,  some  differ  from  Salicornids 
in  the  stem  not  being  jointed,  others  from  Atriplicids  in  the  ,^  and  ̂   flowers  not 
being  different.  Bartiing  combines  the  whole  in  a  single  class,  along  with  Caryo- 
phyllese,  Phytolaccacese,  Scleranthacese,  and  lUecebracese  ;  and  there  is  no  doubt  of 
the  affinity  borne  to  each  other  by  all  these,  as  is  pointed  out  by  their  habit  and  by  the 
structure  of  their  seeds.  Illecebraceae  are  in  fact  only  known  by  their  petals,  compound 
ovary,  and  great  membranous  stipules.  It  has  been  stated  by  Schleiden  that  the  singu- 

lar mixed  wood  of  Phytolaccads  and  some  Chenopods  also  occurs  in  Amaranthus  viridis. 
I  do  not,  however,  find  it  in  the  woody  species,  such  as  Deeringia  celosioides,  Cometes 
abyssinica,  and  Desmochseta  flavescens  ;  but  some  tendency  towards  it  seems  to  exist 
in  Achyranthes  ai^borescens.  The  point  requires  to  be  carefully  investigated.  S6hultz 
describes  the  wood  as  being  something  between  Peperomia  and  Piper.  He  says  that 
the  axis  of  Amaranthus  contains  very  numerous  fibrovascular  bundles,  but  Achyranthes only  1  or  2. 

Amaranths  grow  in  crowds  or  singly,  either  in  dry,  stony,  barren  stations,  or  among 
thickets  upon  the  borders  of  woods,  or  a  few  even  in  salt  marshes.  They  are  much 
more  frequent  within  the  tropics  than  beyond  them,  and  are  unknown  in  the  coldest 
regions  of  the  world.    Of  those  known  to  Martius  53  are  found  in  tropical  Asia,  105  in 

Pi.^.  CCCXLIX.— Celosia  longifolia.  1.  a  flower:  2.  the  stamens;  3.  the  ovules;  4.  a  section of  the  seed 
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tropical  America,  but  5  in  extra-troy)ical  Asia,  and  but  21  in  extra-tropical  America  ; 
5  are  natives  of  Europe,  28  of  New  Holland,  and  9  of  Africa  and  its  islands. 
Many  of  the  species  are  used,  with  the  addition  of  Lemon-juice,  as  potherbs,  on 

account  of  the  wholesome  mucilagmous  qualities  of  the  leaves.  A.  viridis  leaves  are 
employed  externally  as  an  emollient  poultice.  The  bitter  and  acrid  leaves  of  Deeringia 
celosioides  are  used  against  the  measles  in  Java.  Achyranthes  aspera  and  frutieosa 
are  administered  in  India  in  dropsical  cases.  The  flowers  of  the  Cockscomb,  Celosia 
cristata,  are  astringent,  and  are  exhibited  in  Asia  in  cases  of  diarrhoea,  blenorrhoea, 
excessive  menstrual  discharges,  hjematesis,  and  similar  disorders.  The  seeds  of  Ama- 
ranthus  frumentaceus  (Kiery),  and  of  A.  Anardhana,  are  gathered  as  corn  crops  in 
India.  Achyranthes  globulifera  and  Amaranthus  debilis,  are  both  used  in  Madagascar 
in  the  form  of  infusion,  as  a  cure  for  syphilis.  Amaranthus  obtusifolius  is  said  to  be 
diuretic.  Several  are  objects  of  interest  with  gardeners,  for  the  beauty  of  their  colour- 

ing and  the  durability  of  their  blossoms.  Gomphrena  officinalis  and  macrocephala 
have  a  prodigious  reputation  in  Brazil,  where  they  are  called  Para  todo,  Perpetua,  and 
Raiz  do  Padre  Salerma  :  as  the  first  of  these  names  imports,  they  are  esteemed  useful 
in  all  kinds  of  diseases,  especially  in  cases  of  intermittent  fever,  coUc,  and  diarrhoea, 
and  against  the  bite  of  serpents.    The  root  is  considered  a  stimulating  tonic. 

The  Order  has  been  remodelled  by  Moquin  Tandon  (Z).  C.  Prodr.  XIII.,  part  2, 
p.  231),  as  follows  : — 

GENERA. 
I.  Celosie^. 

Cladostachys,  D.  Don. 
Deeringia,  R.  Br. 

Coilospenna,  Raf. 
Henonia,  Moq. 
Celosia,  L. 

Lophoxera,  Raf. 
Sukana,  Raf. 
Lestibudesia,  Thouars. 

Hermbstsedtia,  Rchb. 
Berzelia,  Mart. 
Langia,  Endl. 
Hyj)arete,  Raf 
Pelianthus,  E.  Mey. 
II.  ACHyRANTHE^. 

Amarantus,  L. 
Pyxidium,  Mnch.. 
Glomeraria,  Cav. 
Mmeianthus,  Raf 

Sarratia,  Moq. 
Chamissoa,  Kth. 

Allmannia,  R.  Br. 
•  Lagrezia,  Moq. 

Acroglochia,  Schrad. 
Blitanthus,  Rchb. 
Lecanocarpus,  Nees. 

Hablitzia,  M.  B. 
Amblogyna,  Raf. 

Rbmeria,  Medik. 
Mengea,  Schauer. 
Scleropus,  Schrad. Euxolus,  Raf. 

Albersia,  Kth. 
Pentrius,  Raf 

Acnida,  Mitch. Banalia,  Moq 
Psilotrichum,  Blume. 

Leiospermum,  Wall. 
Psilostachys,  Hochst. 

Ptilotus,  R.  Br. 
Trichinium,  R.  Br. 
Lachnostachys,  Hook. 
Mrua.,  Forsk. 
Hemicema,  Kotschy. 

Pseudanthus,  R.  W. 
Sericocoma,  Fenzl. 

Kyphocarpa,  Fenzl. 

Euchnoa,  Fenzl. 
Nyssauthes,  R.  Br. 
Achyranthes,  L 
Centrostachys,  Wall. 
Charpeutiera,  Gaudich. Rodetia,  Moq. 
Digera,  Forsk. Saltia,  R.  Br. 

Seddera,  Hochst. 
Pupalia,  Juss. 
Cyathula,  Lour. Desmochoita,  Kth. 
Syama,  Jones. Poly.scalis,  Wall. 

Hemichroa,  R.  Br. 
Polycnemum,  X. 

III.  GOMPHRENE.^:. 
Gossypianthus,  Hook. Ireneis,  Moq. 
Guilleminia,  Kth. 
Iresine,  Browne. 

Philoxerus,  Mart. 
Rosea,  Mart. 

Xerandra,  Raf. Cruzeta.  LOfl. 
Gomphrena,  L. 

Schultesia,  Schrad. 

Pfaffia,  Mart. Hebanthe,  Mart. 
Serturnera,  Mart. 
Gumphrena,  Pliny. 
Caraxeron,  Vaill. 
Xerosiphon,  Turcz. Altemanthera,  Forsk. 
Tromsdorffia,  Mart. 
Allaganihera,  Mart. 
Cladothrix,  Nutt. 

Telanthera,  R.  Br. 
Bucholzia,  Mart. 
Sleiremis,  Raf. 
Brandesia,  Mart. 
Mogiphanes,  Mart. FrolicMa,  MSnch. 
Oplotheca,  Nutt. 
Hoplotheca,  Martena. 

?Phyllepidum,  Raf. 
?Tryphera,  Blume. 

Numbers,  Gen.  46.  Sp.  486. 

Position.— Chenopodiacese. — AMARANTACE.a:- lUecebracece. 
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512 CHENOPODIACE^.  [Hypogynous  Exogens. 

Order  CXCV.    CHENOPODIACE^.— Chenopods. 

Atriplices,  Juss.  Gen.  83.  (1789).— Chenopodeae,  Vent.  Tabl.  2.  253.  (1799);  R.  Brown  Prodr.  405.  (1810); C.  A.  Meyer  in  Led.  Fl.  Alt.  1.  370.  (1829) ;  Moquin  Tandon  in  Ann.  Sc.  Nov.  Ser.  1.  203.  (1834) ; 
Endl.  Gen.  ci.;  Moq.  Tand.  Monogr.  (1840). — Chenopodiacese,  Ed.pr.  clvi.;  3fmn.p.319.— Corisper- 
ma,  Moq.  Tand. — Cynocrambeae,  Th.  N.  db  E.  Gen.  PI.  Europ.  (1835). 

Diagnosis. — Chenopodal  Exogens,  with  separate  flat  sepals  opposite  the  stamens,  2-ceUed 
anthers,  a  single  one-seeded  ovary,  and  herbaceous  naTced  flowers. 

Herbaceous  plants  or  under-shrubs,  sometimes  jointed.  Leaves  alternate  without 
stipules,  occasionally  opposite.  Flowers  small,  ̂  ,  sometimes  ^  -  ̂  -  9  ,  frequently  $  ̂  . 

16  5  9 
Fig.  CCCL. 

Calyx  deeply  divided,  sometimes  a  little  tubular  at  the  base,  persistent,  with  an  imbricated 
aestivation.  Stamens  inserted  into  the  base  of  the  calyx,  opposite  its  segments,  and 
equal  to  them  in  number,  or  fewer.  Ovary  single,  superior,  or  occasionally  adhering 
to  the  tube  of  the  calyx,  with  a  single  amphitropal  ovule  attached  to  the  base  of  the 
cavity  ;  style  in  2  or  4  divisions,  rarely  simple  ;  stigmas  undivided.  Fruit  membranous, 
not  valvular,  sometimes  baccate.  Embryo  annular  or  horseshoe-shaped,  surrounding 
the  albumen  (Cyclolobese) ;  or  in  a  flat  spiral,  separating  2  masses  of  albumen  ;  or  coni- 
cally  spiral  without  albumen  (Spirolobese),  with  the  radicle  in  various  directions  as 
regards  the  fruit,  but  always  turned  to  the  hilum. 

In  this  Order  we  have  a  crowd  of  species  consisting  partly  of  unisexual,  and  partly 
bisexual  plants,  corresponding  so  much  in  general  structure  otherwise,  that  Botanists 
seem  to  have  no  disposition  at  present  to  divide  them.  But  as  they  are  also  provided 
with  exceedingly  different  seeds,  there  is  small  probability  of  the  integrity  of  the  Order 
being  long  preserved.  Till,  however,  they  shall  have  been  studied  with  reference  to 
their  woody  structure,  a  separation  would  be  premature  ;  in  that  respect  they  differ 
considerably. 

Schleiden  first  remarked  that  certain  plants  of  this  Order,  namely.  Beta  Cycla,  Atri- 
plex  hortensis,  and  Chenopodium  Quinoa,  have  the  wood  very  compact  and  pierced  with 
vertical  cords  of  cellular  tissue  {see  NvcTAGiNACEiE).    But  I  do  not  find  this  structure 

Fig.  CCCL. — 1.  a  portion  of  the  spike  of  Salicornia  herbacea,  with  the  flowers  lodged  in  the notches  of  the  axis ;  2.  a  flower  separate ;  3.  a  flower  of  Salsola  Kali ;  4.  its  ripe  fruit ;  5.  the  same 
magnified,  with  a  portion  of  the  leafy  dilated  calyx  torn  away  ;  6.  its  embryo  :  7.  a  flower  of  Chenopo- 

dium album  ;  8.  a  section  of  the  same,  showing  the  superior  ovary  ;  9.  its  seed  cut  through  to  show  the 
embryo. 
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uniform  in  such  woody  species  as  I  have  examined.  It  exists,  for  instance,  in  Halocnemum 
strobilaceum,  Rhagodia  Billardieri,  Obionia  portulacoides,  Diotis  ceratoides;  but  does 
not  appear  in  Camphorosma  monspehaca,  and  some  Salicornias,  which  are  distinctly 
zoned  ;  while  Arthrocnemum  Arbuscula,  Salsola  fruticosa,  Salicornia  articulata  appear 
to  have  a  kind  of  intermediate  structure.  They  all,  however,  deserve  the  most  careful 
investigation. 

Among  other  peculiarities,  some  of  the  species  have  a  tendency  to  extend  their 
calyx  into  horizontal  wings,  which  give  them  a  very  peculiar  aspect ;  others  secrete 
a  coloured  juice  abundantly  in  the  sepals,  which,  growing  together  in  masses,  cause 
an  appearance  similar  to  that  of  the  Strawberry.  They  are  distinguished  from 
Phytolaccads,  independently  of  the  simplicity  of  the  structure  of  their  ovary,  by  their 
stamens  never  exceeding  the  number  of  the  segments  of  the  calyx,  to  which  they  are 
opposite :  in  Phytolaccads,  if  they  are  not  more  numerous  than  the  segments  of  the 
calyx,  they  are  alternate  with  them.  Tt  is  evident,  however,  that  Nettleworts  and  their 
allies  stand  in  the  first  degree  of  relationship  ;  and  if  it  were  not  for  the  general  tendency 
of  this  Order  to  form  bisexual  flowers,  together  with  the  mealy  albumen  and  inferior 
radicle,  it  might  be  doubted  whether  the  Chenopods  ought  not  to  be  even  referred  to  the 
Urtical  Alliance.  They  seem,  however,  to  belong  to  the  series  of  bisexual  hypogynous 
Orders,  at  the  same  time  approaching  in  some  parts  of  their  territory  to  those  perigy- 
nous  plants  which  are  stationed  with  Scleranths  in  Ficoidals, 

Weeds,  inhabiting  waste  places  in  all  parts  of  the  world,  but  unlike  Amaranths, 
abounding  least  within  the  tropics,  and  most  in  extra-tropical  regions.  They  are 
exceedingly  common  m  all  the  northern  parts  of  Europe  and  Asia,  and  are  frequent 
inhabitants  of  salt  marshes. 

Some  are  used  as  potherbs,  as  Spinage,  English  Mercury  (Chenopodium  Bonus 
Henricus),  Garden  Orach  (Atriplex  hortensis),  and  Chard  Beet ;  the  roots  of  others  form 
valuable  articles  of  food,  as  Beet  and  Mangold  Wurzel,  plants  now  famous  as  a  new 
source  of  sugar,  capable  of  bemg  produced  in  northern  countries.  Some  of  them  possess 
an  essential  oil,  which  renders  them  tonic  and  antispasmodic  ;  such  are  Ambrina  ambrosi- 
oides  and  Botrys ;  the  former  has  an  aromatic  sub-acrid  taste,  and  is  regarded  in  Brazil 
as  a  carminative,  diaphoretic,  and  emmenagogue  ;  it  is  prescribed  in  amenorrhoea,  and  for 
the  expulsion  of  the  dead  fcetus. — Mart  'ms.  Chenopodium  Quinoa  is  a  common  article of  food  in  Peru.  Soda  is  yielded  in  immense  quantities  by  Salsolas,  Salicornias,  and 
others.  The  essential  oil  of  Ambrina  anthelmintica,  known  in  North  America  under  the 
name  of  Worm-seed  Oil,  is  powerfully  anthelmintic.  The  same  quality  has  been  observed 
in  Halogeton  tamariscifolium,  a  Spanish  species,  called  Spanish  Worm-seed.  '  Chenopo- 

dium vulvaria  or  olidum,  a  plant  with  an  atrocious  odour,  has  great  reputation  as  an 
antispasmodic  and  emmenagogue.  Thelygonum  Cynocrambe  {KwoKpa^jL^r],  Diosc.)  is  a 
sub-acrid  plant,  abounding  in  acicular  saline  crystals,  and  is  slightly  purgative.  It  is 
sometimes  used  as  a  potherb.  The  seeds  of  Atriplex  hortensis  are  said  to  be  so  unwhole- 

some as  to  excite  vomiting. 
GENEEA. 

Salicornia,  Tournef. 
Halostachys,  C.  A.  Mey. 
Halocnemum,  Bieherst. 
Arthrocnemum,  Moq. 
Ceratocarpus,  Buxb. 
Eurotia,  Adans. 

Diotis,  Schreb. 
Ceratospermu-m,  Pers. Childenstcedtia,  Neck. 
Krascheninnikowia, Guldenst. 

Thelygonum,  L. 
Atriplex,  L. 
Schizotheca,  C.  A.  Mey. 
Obione,  Gcertn. 
Halimus,  Wallr. 
Grayia,  Hook  et  Am. 
Axyris,  Linn. 
Fremontea,  Tor.  et  Gray. 

Sarcobatus,  Nees. 
Oxybasis,  Karel. 

Spinacia,  Tournef. Exomis,  Moq. 
Camphorosma,  Linn. 

Camphorata,  Monch. Kirilovia,  Bunge. 
Panderia,  Fisch  et  Meyer. 

Pterochlamys,  Fisch. 
Sclerolsena,  R.  Br. 
Anisacantha,  R.  Br. 
Keutropsis,  Moq. 
Threlkeldia,  R.  Br. 
Didymanthus,  Endl. 
Blitum,  Linn. 
Morocarpus,  Scop. 

Agathophytum,  Moq. 
Orthosporum,  R.  Br. Roubieva,  Moq. 
Ambrina,  Spach. 
Beta,  Tournef. 
Enchylsena,  R.  Br. 

Londesia,  Fisch.  et  Mey. 
Chenolea,  Thunb. Echinopsilon,  Moq. 

Bassia,  AUion. 
Kochia,  R.  Br. 
Suceda,  Rchb. 

Kochia,  Roth. 
Willemetia,  R.  Br. 

Maireana,  Moq.  Tand. 
Cycloloma,  Moq. 

Cyclolepis,  Moq. 
Chenopodium,  Linn. 
Oliganthera,  JSndl. 

Oligandra,  Less. Lipandra,  Moq. 
Rhagodia,  R.  Br. Teloxys,  Moq. 
Botrydium,  Spach. 

Cryptocarpus,  H.  B.  K. Schanginia,  C.  A.  Meyer. 

Suseda,  Forsk. Lerchia,  Hall. 
Coohliospermum,  Lgsc. 

Schoberia,  C.  A.  Mey. Alexandra,  Bunge. 
Traganum,  Delile. Salsola,  L. 

Caroxylon,  Thunb. Horaninovia,  F.  et  M. 
Halimocnemis,  C.A.Mey. 
Halogeton,  C.  A.  Meyer. 
Nanophytum,  Less. Cornulaca,  Delile. Anabasis,  L. 
Brachylepis,  C.  A.  Mey. 
Monolepis,  Schrad. 
Agriophyllum,  Bieberst. Rhagrostis,  Buxb. 
Corispermum,  Juss. 
Anthochlamys,  Fenzl. 
Dysphania,  R.  Br. 

M.  Moquin  Tandon  has  once  more  arranged  this  Order  in  De  Candolle's  Prodr. 
Vol.  XIII.,  part  2,  with  the  following 

ADDITIONAL  GENERA. 
Aphanisma,  Nuttall.      I  Oreobliton,  Durieu.      I  Rosea,  L.  I  Wallinia,  Moq. 

Cryptanthus,  Nuttall.  |    Neretia,  Moq.  I  Theleophyton,  Hook.  /  ]  Kalidium,  Moq. 
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Sevada,  Moq. 
Chenopodina,  Moq. Brezia,  Moq. 
Calvelia,  Moq. 
Belowia,  Moq. 

Pterocalyx,  Schrenk. Alexandra. 
Helicilla,  Moq. 
Halocharis,  Moq. 
Physogeton,  Spach. 

Ofaiston,  Raf. 
Halanthium,  Koch. Nosea,  Moq. Missed  by  Moquin. 

Haloxylon,  Bunge. 
Arthrophyton,  Schrenk 
Girgensohnia,  Bunge. 

NuMBEES.  Gen.  72.    Sp.  510. 

Urlicace(^. 
Position. — Amarantacese. — Chenopodiace^. — Phytolaccacese. 

Scleranthacece. 
Mesemhryacece  ? 

M.  Moquin  regards  Thelygonum  as  being  nearer  Nettles. 

Alliance  XXXIX.    PIPBBALES.— The  Piperal  Alliance. 

Diagnosis. — Hypogynous  Exogens,  with  achlamydeous  flowers,  and  a  minute  embryo,  at  or 
near  the  outside  of  a  large  quantity  of  mealy  albumen. 

The  resemblance  to  each  other  of  the  plants  included  in  this  Alliance  is  manifest ;  but 
their  affinity  to  Chenopodals  is  obscure.  It  chiefly  depends  upon  the  assumption  that 
Piperals  stand  in  near  relation  to  Urticals,  and  that  Chenopodals  are  the  bisexual 
analogue  of  the  latter.  Granting  this,  which  seems  to  be  supported  by  strong  evidence, 
we  must  then  suppose  that  Piperals  are  a  lateral  sprout  from  Chenopodals,  directing 
itself,  not  onwards  to  the  next  Alliance,  but  backwards  towards  the  frontiers  of  the  Dicli- 

nous Sub-class,  to  which  the  occasional  unisexuality  of  the  flowers  of  Pepperworts  and 
Chloranths  evidently  points. 

Piperals  are  clearly  indicated  by  their  naked  flowers,  constantly  orthotropal  ovule, 
abundant  mealy  albumen,  and  minute  embryo,  which  is  either  external,  or  only  just 
within  the  surface  of  it. 

Natural  Orders  or  Piperals. 

Carpel  solitary.    Ovule  erect.   Embryo  lying  in  vitellus.  Zeaues"!  ̂ ^gg  PiPERACEiE opposite  or  alternate,  with  or  without  stipules  J  ' 
Carpel  solitary.     Ovule  suspended.    Embryo  naJc3d.    Leaves']  -..ot  f^„^ ^     .,      .ri  •  .      J-  J    ̂ -    J  yi97.  Lhloranthace^. opposite,  with  intermediate  stipules  J 
Carpels  several,  didinct.    Ovule  erect.  Embryo  lying  in  vitellus.]  o 

T          ij.    ̂       -.Li   X-    1                   n    t)   o  ^198.  Saururaceji. liP.aves  alternate,  with  stipules  J 
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Order  CXCVI.    PIPERACEiE.— Pepperworts. 
Piperaceae,  Rich,  in  Humb.  Bnnpl.  et  Kunth.  N.  G.  et  Sp.  PI.  1.  39.  t.  3.  (1815) ;  Meyer  de  Houttvynia 

afqne  SaurKreis,  (1827)  ;  Endl.  Gen.  Ixxxi.  ;  M'isner  Gen.  p.  335;  Kunth  in  Linncea,  13.  561; 
Miquel  in  Ann.  Sc.  n.  s.  14.  1(57  ;  15.  285.  Id. ;  Syslema  Piper acearum,  %vo. 

Diagnosis. — Piperal  Exogens,  with  a  solitary  carpel,  an  erect  ovule,  an  embryo  lying  in 
vitellus,  and  opposite  or  alternate  leaves,  with  or  without  stipules. 

Shrubs  or  herbaceous  plants.  Stems  articulated.  Leaves  opposite,  verticillate,  or 
alternate  in  consequence  of  the  abortion  of  one  of  the  pair  of  leaves  ;  stipules  0,  or  in 

1  2 

Fig.  CCCLI. 
pairs,  or  single  and  opposite  the  leaf.  Flowers  usually 
sessile,  sometimes  pedicellate,  in  spikes  which  are  either 
terminal,  or  axillary,  or  opposite  the  leaves,  naked,  0 , 
with  a  bract  on  the  outside.  Stamens  2  or  more,  arranged 
on  one  side  or  all  round  the  ovary  ;  anthers  1-  or  2- 
celled,  with  or  without  a  fleshy  connective  ;  pollen  round- 

ish, smooth.  Ovary  free,  simple,  1 -celled,  containing  a 
single  erect,  orthotropal  ovule  ;  stigma  sessile,  simple, 
rather  oblique.  Fruit  free,  somewhat  fleshy,  indehiscent, 
1 -celled,  1 -seeded.  Seed  erect,  with  the  embryo  lying  in 
a  fleshy  sac  placed  at  the  apex  of  the  seed,  on  the  outside 
of  the  albumen. 
However  distinct  the  exogenous  and  endogenous 

forms  of  vegetation  may  be  in  the  majority  of  the  plants 
referred  to  those  classes,  it  is  v.'ell  known  that  in  certain cases  such  differences  are  much  enfeebled.  Of  this 
Pepperworts  are  an  instance.  According  to  Richard, 
they  are  monocotyledonous  ;  an  opinion  in  which  Blume 
concurs,  after  an  examination  of  abundance  of  species  in  their  native  places  of  growth. 
But  if  the  medullary  rays  constitute  the  great  anatomical  difference  between  these  divi- 

sions of  the  vegetable  kingdom  (and  I  know  of  no  other  which  is  absolute),  then  Pepper- 
worts  are  surely  dicotyledonous,  as  is  shown  by  Meyer  {Dissertatio  de  Houttuynia,  38), 
and  as  may  be  ascertained  by  any  one  who  will  look  at  an  old  stem  of  a  Pepper  ;  add 
to  this,  the  veins  of  the  leaves,  their  distinct  articulation  with  the  stem,  and  the  2-lobed 

Fig.  CCCLI. —  Serronia  Jaborandi.  1.  a  cluster  of  flowers  magnified;  2.  a  ripe  fruit;  3.  a  vertical 
section  of  the  same,  showing  the  seed  and  position  of  the  embrj'O. 

Fig.  CCCLII.— Peperomia  blanda.  1.  a  highly  magnified  vieu'  of  a  portion  of  a  spike,  with  a  few 
flowers  attached  ;  2.  a  flower  seen  from  the  back,  showing  the  ovary  and  two  side  anthers  ;  3.  a  section  of 
the  ovary,  showing  the  ovule  and  its  foramen ;.  4.  a  perpendicular  section  of  a  ripe  fruit,  showing the  embryo  lying  in  its  vitellus. 
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embryo,  and  it  seems  impossible  to  doubt  their  being  properly  stationed  among  Dicoty- 
ledons. In  Peperomia  ineana,  the  young  stems  are  undoubtedly  endogenous  in  appear- 

ance, but  in  P.  nigrum  and  Lonchitis  they  are  as  certainly  exogenous,  and  it  is  probable that  in  the  former  case  the 
wood  eventually  arranges  it- 

self in  rows.  It  has,  however, 
been  remarked  by  Blume,  that 
the  oldest  spiral  vessels,  and 
those  which  have  acquired  a 
woody  consistence,  occupy 
the  circumference  of  the  stem, 
while  those  more  recently 
formed  are  seated  towards  its 
centre  ;  and  this  is  a  point 
which,  as  Mr.  Bennett  has 
observed,  requires  a  careful 
examination. — Horsfield's  PL 
Jav.  p.  78.  Pepperworts  are 
related  to  Buckwheats,  Sau- 
rurads,  and  Nettles  ;  from 
all  which,  however,  they  are 

distinguished  by  obvious  cha- 
racters ;  but  more  especially 

to  Chloranths,  from  which 
they  differ  in  the  ovule  being 
erect,  and  in  the  presence  of 
a  vitellus  or  amniotic  sac 
round  the  embryo.  In  the 
opinion  of  those  who -believe 
Peppers  to  be  Monocotyle- dons, -their  station  is  near 
Arads,  with  which,  indeed, 
they  must  be  considered  in 
any  point  of  view  to  be  in some  measure  connected. 

Exclusively  confined  to  the 
hottest  parts  of  the  world, 
they  are  extremely  common 
in  tropical  America  and  the 

Fig.  CCCLIII.  Indian  Archipelago,  but,  ac- 
cording to  Brown,  are  very 

rare  in  equinoctial  Africa.  Only  three  species  have  been  found  on  the  west  coast  ;  several 
exist  at  the  Cape  of  Good  Hope.    They  delight  in  low  places,  valleys,  and  the  banks  of 

Fig.  CCCLIII.— Macropiper  methysticum.— PAarw.  Journal. 
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These  plants  are  for  the  most  part  pungent  aromatics,  a  property  which  they  derive 
from  the  presence  of  a  peculiar  acrid  resin,  an  ethereal  oil,  and  a  crystalline  matter 
called  Piperine.    But  they  are  also  astringents  and  narcotics,  and  sometimes  are  so  in 

an  eminent  de- 

gree. 

Great  num- bers of  species 
occur  in  books 
as  aromatics. 
That  which  is 
most  extensiw- 
ly  employed  io Piper  nigrum,  whose 

drupes,  when  dried  with the  flesh  upon  them, 
form  both  the  Black 
Pepper  of  the  shops,  and 
White  Pepper,  when 
that  flesh  is  removed 
by  washing.  Although 
principally  employed  as 
a  condiment,  in  order 
to  excite  the  stomach 
and  promote  digestion. 
Pepper  is  also  extensive  - 
ly  employed  in  medicine in  the  form  of  an  dlnt- 
ment  mixed  with  lard, 
against  tinea  capitis,  in 
relaxed  uvula,  and  pa- 

ralysis of  the  tongue  ; 
and  infused  in  spirit  and 
water  it  is  a  popular 
remedy  against  the  re- turn of  a  paroxysm  of 
intermitting  fever.  It 
has  been  recommended 
by  the  Italians  for  this 
purpose,  and  is  said  to be  more  certain  and 

Fig.  CCCLIV.  speedy,  and  also  milder in  its  operation  than  the 
Cinchona  alkalies.  See  Pereira  in  Med.  Gaz.  xx.  180.  In  excessive  doses  Pepper  is  a 
dangerous  stimulant.  The  fruit  of  Piper  trioicum  is  said  to  be  still  more  pungent.  The 
female  spikes  of  Chavica  Roxbnrghii  (Piper  longum),  dried,  form  the  long  pepper  of  the 
shops.  The  root  and  thickest  part  of  the  stems  cut  into  small  slices  and  dried,  are  much 
consumed  for  medical  purposes  in  India  under  the  name  of  Pippnla  Moola=  The 

Fig.  CCCLIV.— Artanthe  clongata.— P/irtn».  Journal, 
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effects  of  Long  Pepper  are  analogous  to  those  of  Black  Pepper  ;  some  consider  it  less 
powerful,  others  are  agreed  in  its  being  the  more  acrid  of  the  two.  Chavica  Chaba, 
pepuloides,  and  sylvatica,  are  employed  in  India  as  substitutes  for  this  sort  of  Pep- 

per. In  tropical  America  similar  uses  are  made  of  Chavica  officinarum  (P.  Amalago), 
Artanthe  adunca,  Peltobryon  longifolium,  Artanthe  trichostachya,  and  crocata.  The 
aromatic  roots  of  many  species  are  officinal  in  some  countries.  A  decoction  of  Artanthe 
eucalyptifolia  is  used  in  Brazil  as  a  cure  for  colic,  pains  in  the  limbs,  and  flatulence. 
The  root  of  P.  Parthenium  is  administered  in  Brazil,  under  the  name  of  Paribaroba,  in 
amenorrhoea,  leucorrhoea,  and  excessive  menstrual  discharges  ;  that  of  Serronia  Jabo- 
randi,  and  Enckea  unguiculata  and  glaucescens  is  held  to  be  sialagogue  and  diuretic,  and 
is  employed  for  similar  purposes.  Pothomorpha  sidsefolia  (or  umbellata)  and  subpel- 
tata  are  also  said  to  act  as  powerful  stimulants  of  the  lymphatic  system,  as  deobstruents 
of  some  energy,  and  also  for  cleansing  foul  ulcers. — Martins. 

Another  class  of  remedial  agents  consists  of  those  Pepperworts  which  possess  the 
power  of  allaying  inflammation  of  the  urethra  and  mucous  membrane  of  the  intestinal 
canal.  The  best  known  of  these  species  are  Cubeba  officinalis,  canina,  Wallichii,  and 
others,  whose  ripe  fruits  are  sold  in  the  shops  under  the  name  of  Cubebs.  They  are 
aromatic,  pungent,  stimulant,  and  purgative,  and  act  as  a  specific  in  stopping  gonorrhoeal 
discharges.  According  to  Martius,  Artanthe  adunca  has  the  same  effect  in  Brazil ;  and 
the  Peruvian  Artanthe  elongata  has  a  similar  reputation.  Of  the  narcotic  Pepperworts 
the  Ava  or  Macropiper  methysticum  is  most  celebrated.  It  has  a  thick,  woody,  rugged, 
aromatic  rhizome,  used  in  tincture  against  chronic  rheumatism.  Macerated  in 
water  it  forms  an  intoxicating  beverage,  employed  by  the  Otaheitans  to  cure  venereal 
affections ;  they  make  themselves  drunk,  after  which  ver-y  copious  perspiration  comes 
on  ;  this  lasts  three  days,  at  the  end  of  which  time  we  are  told  that  the  patient  is  cured. 
The  leaves  of  Chavica  Betle  and  Siriboa  are  chewed  by  the  Malays  with  lime  and  sUces 
of  the  nut  of  Areca  oleracea  or  the  Pinang  Palm.  They  produce  intoxicating  effects, 
stimulate  powerfully  the  salivary  glands  and  digestive  organs,  and  diminish  the  perspir- ation of  the  skin. 

As  an  astringent,  a  plant  called  Matico,  and  supposed  to  be  Artanthe  elongata  (Piper 
angustifolium),is  found  to  be  a  most  powerful  styptic  and  a  valuable  remedy  in  certain 
diseases  of  the  genital  organs  and  rectum.  It  is  much  used  in  South  America  and 
Belgium,  to  stop  the  hemorrhage  from  small  vessels,  leech-bites,  or  incised  wounds.  It 
may  be  apphed  in  leaf,  or  in  fine  powder.  It  is  said  also  to  be  taken  internally  for  the 
same  purpose,  in  the  form  of  infusion,  in  the  proportion  of  about  half  an  ounce  to  a 
pint  of  boiling  water.  In  Peru  the  plant  is  called  Moho  Moho,  and  is  extensively  used 
for  the  same  purposes  as  Cubebs,  which  this  Pepper  much  resembles  in  smell.  An 
account  of  it  has  been  given  in  the  Pharmaceutical  Journal,  3.  472,  from  which  the 
annexed  figure  is  borrowed,  with  the  permission  of  the  editor.  It  is,  however  to  be 
observed,  that  the  Peruvians  apply  the  name  Matico  to  the  Eupatorium  glutinosum, 
a  very  different  plant. 

Many  other  species  of  this  Order  are  to  be  found  mentioned  as  plants  possessing 
useful  properties  ;  of  which  here  is  only  space  to  name  Acrocarpidium  hispidulum,  a 
West  Indian  plant  used  as  a  bitter  and  stomachic,  Peperomia  pellucida  as  a  salad, 
Coccobryon  capense  a  Cape  stomachic,  Artanthe  adunca  and  Chavica  majuscula,  whose 
bark  is  rubefacient,  and  used  in  Java  against  rheumatism,  and  Artanthe  crocata,  whose 
spikes  of  fruit  are  employed  in  dyeing  yellow. 

GENERA. 
*  Peperomid^. 

Verhuellia,  Miq. 
Phyllobryon,  Miq. 
Acrocarpidium,  Miq. 
Peperomia,  R  et  P. 

Micropiper,  Miq. 
Tildenia,  Miq. 
Dugagelia,  Gaud.  ? 

I  Erasmia,  Miq. 
\  *  PlPERID^. 
Pothomorpha,  Miq. 

Heckeria,  Kth. 
Macropiper,  Miq. Chavica,  Miq. 
Rhyncholepis,  Miq. 

Cubeba,  Miq. 
Piper,  L. Muldera,  Miq. 
Coccobryon,  Klotzsch Callianira,  Miq. 

Schilleria,  Kth. 
Enckea,  Kth. Nematanthera,  Miq. 

Peltobryon,  Kl. Sphserostachys,  Miq. Artanthe,  Miq. 
Steffensia,  Kth. 

Zippeha,  Bl. Serronia,  Guill. Ottonia,  Spr. 

Carpunya,  Presl. 

Numbers.  Gen.  20.    Sp.  600. 

UrticacecB. 
Position. — Saururacese. — Piperace^.— Chloranthaceae. 

PohjcjonacecB. 
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Order  CXCVII.    CHLORANTHACE^.— Chlobanths. 

Chlorantheae,  R.  Brown  in  Bot.  Mag.  2190.  (1821)  ;  Lindl.  Collect.  Bot.  17.  (1821)  ;  Meyer  de  Houttwjnia 
atque  Saururcis,  51.  (1827)  ;  Blume  Flora  Javce,  (182i)).— Chloranthaceae,  Ed.  pr.  cxxxiii.  ;  Endl. Gen.  Ixxx. ;  Meisner  Gen.  p.  334. 

Diagnosis. — Piperal  Exogens,  with  a  solitary  carpel,  a  suspended  ovule,  a  naked  embryo, 
and  opposite  leaves  with  intermediate  stipules. 

Herbaceous  plants  or  under-shrubs,  with  an  aromatic  taste.  Stems  jointed,  tumid  at 
the  articulations.  Leaves  opposite,  simple,  with  sheathing  petioles  and  minute  inter- 

vening stipules.  Flowers  in  terminal 
spikes.  Flowers  naked,  with  a  support- 

ing scale.  Stamens  lateral  ;  if  more 
than  1,  connate,  definite  ;  anthers  1- 
celled,  in  Chloranthus,  bursting  longitu- 

dinally, each  adnate  to  a  fleshy  connec- 
tive, which  coheres  laterally  in  various 

degrees  (2-celled,  according  to  some)  ; 
filament  slightly  adhering  to  the  ovary. 
Ovary  1 -celled  ;  stigma  simple,  sessile  ; 
ovule  pendulous,  orthotropal.  Fruit 
drupaceous,  indehiscent.  Seed  pendu- 

lous ;  embryo  minute,  placed  at  the 
apex  of  fleshy  albumen,  with  the  radicle 
inferior,  and  consequently  remote  from 
the  hilum ;  cotyledons  divaricate.  He- 
dyosmum  and  Ascarina  are  both  uni- sexual. 

These  differ  remarkably  from  Peppers 
and  Saururads,in  their  naked  embryo  and 
pendulous  ovule.  The  want  of  an  amniotic  sac  (or  vitel- 
lus)  is  so  unexpected  in  plants  otherwise  so  nearly  akin 
to  those  Orders,  that  nothing  but  the  most  careful 
examination  wovdd  satisfy  the  mind  of  that  fact. 
While,  however,  Chloranths  are  in  other  respects 
inseparably  connected  with  those  Orders,  a  part  of 
them  differ  in  the  very  important  fact  of  the  flowers 
being  absolutely  diclinous.  This  indicates  an  affinity 
to  the  Urtical  Alliance.  The  anthers  of  Chloranthus 
consist  of  a  fleshy  mass,  upon  the  face  of  which  the 
cell  lies  that  bears  the  pollen  ;  whether  these  anthers 
are  1-  or  2-celled,  is  a  matter  of  doubt ;  one  Botanist 
considering  those  which  have  2  cells  to  be  double 
anthers,  another  understanding  those  with  1  cell  to 
be  half  anthers.  Blume  describes  a  calyx  in  this 
genus  sometimes  present  in  a  rudimentary  state, 
adhering  to  the  ovary,  and  hence  he  suspects  some 
affinity  between  Chloranths  and  Opercidaria.  But 
T  am  persuaded  that  no  such  rudiment  exists :  it  is  not  represented  in  Blume's  figures. 

Natives  of  the  hot  parts  of  India  and  South  America,  the  West  Indies,  and  Society Islands. 
The  whole  plant  of  C.  officinalis,  and  brachystachys,  has  an  aromatic  fragrant 

odour,  which  is  gradually  dissipated  in  drying  ;  but  its  roots  retain  a  fragrant  cam- 
phorated smell,  and  an  aromatic,  somewhat  bitter,  flavour.  They  are  found  to  possess 

very  nearly  the  properties  of  Aristolochia  serpentaria,  and  in  as  high  a  degree.  There 
seems  to  be  no  doubt  that  they  are  stimulants  of  the  highest  order.    The  mountaineers 

Fig.  CCCLV.— Chloranthus  monostachys,  1.  exterior  view  of  a  flower;  2.  perpendicular  section  of  it, the  anther  being  removed ;  3.  a  ripe  fruit ;  4.  a  perpendicular  section  of  it. 

Fig.  CCCLV. 
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of  Java  employ  the  roots  in  infusion,  or  rubbed  up  with  the  bark  of  Cinnamomum  Culila- 
wan  as  a  remedy  for  spasms  in  pregnant  women.  In  Uke  manner,  mixed  with  such 
carminative  substances  as  Anise  and  Ocymum,  they  are  administered  with  great 
success  in  the  mahgnant  small-pox  in  children.  An  infusion  of  the  dried  root  is 
successfully  employed  in  fevers  attended  with  great  muscular  debility  and  a  suppression 
of  the  functions  of  the  skin.  In  a  typhus  which  ravaged  certain  districts  of  Java,  in 
consequence  of  long-continued  rains  following  an  unusually  protracted  dry  season,  the 
symptoms  attendant  upon  which  were  extreme  debility,  a  languid  pulse,  stupor,  violent 
vomiting  and  bilious  evacuations,  the  roots  of  this  Chloranthus  were  of  the  greatest 
service.  It  was  again  employed  most  beneficially  in  a  malignant  intermittent  fever 
which  visited  Java  m  the  year  1824.  In  such  cases  the  infusion  was  usually  combined 
with  a  decoction  of  Cedrela  Toona.  The  root  has  the  great  merit  of  preserving  its 
active  properties  for  a  long  time  if  properly  prepared,  and  there  can  be  no  doubt  that 
it  is  one  of  the  most  efficacious  of  all  known  remedial  agents,  wherever  there  is  a 
necessity  for  continual  and  active  stimulants. — Blume.  Endlicher  says  that  the  dried 
branches  of  Ascarina  polystachya,  called  Earaihau  in  Tahiti,  still  retain  their  hot  flavour 
in  the  specimens  collected  during  Forster's  voyage.  Similar  qualities  seem  to  exist  in the  Hedyosmums,  which  are  used  in  the  West  Indies  as  antispasmodics  and  stomachics : 
H.  Bonplandianum  is,  according  to  Martins,  used  in  Brazil  in  malignant  fevers  and 
pains  in  the  limbs. 

GENERA. 
lledyosmum,  Swarlz.       Chloranthus,  Swartz.      \    Creodus,  Lcureir .        I    Peperidia,  Rchb. 

Tafalla,  Ruiz  et  Pav.  I    Nigrina,  Thunb.  Cryphcea,  Hamilt.  Stropha,  Noronh. 
Ascarina,  Forst.  \  I  i  Sarcandra,  Gardn. 

Numbers.  Gen.  3.    Sp.  1-5. 

Urticacece. 
Position. — Piperaceae. — CHLORANiHi^CEiE. — Saiiruracese. 
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Order  CXCVIII.    SAURURACE^.— Saururads. 

Saururea?,  Rich.  Anal.  (1808);  Meyer  de  Ilouttuynia  alquc  Haxtrureis,  (1827);  Martius  Ifort.  Monac. 
(1829);  Endl.  Gen.  Ixxxii.;  Meisner  Gen.  p.  335. 

Diagnosis. — Pipcral  Exogens,witli  several  distinct  carpels,  an  erect  ovule,  an  emhryo  lying 
in  vitellus,  and  alternate  stipulate  leaves. 

Herbaceous  plants,  growing  in  marshy  places.  Leaves  alternate,  with  stipules. 
Flowers  growing  in  spikes,  naked,  seated  upon  a  scale,  0 .  Stamens  3  to  G,  clavate, 
hypogynous,  persistent  ;  filaments 
slender  ;  anthers  continuous  with  the 
filament,  cuneate,  with  a  thick  connec- 

tive and  2  lateral  lobes  bursting  lon- 
gitudinally. Ovaries  3  or  4,  more  or 

less  distinct,  with  one  ascending  or- 
thotropal  ovule  and  a  sessile  recurved 
stigma,  or  connate  into  a  3-  or  4 -celled 
pistil,  with  a  few  orthotropal  ovules 
ascending  from  the  edge  of  the  pro- 

jecting semi-dissepiments.  Fruit  either 
consisting  of  4  fleshy  indehiscent  nuts, 
or  a  3-  or  4-celled  capsule,  opening  at 
the  apex  and  containing  a  few  ascend- 

ing seeds.  Seeds  with  a  membranous 
integument ;  embryo  minute,  lying  in 
a  fleshy  lenticular  sac,  which  is  seated 
on  the  outside  of  hard  mealy  albumen 
at  the  apex  of  the  seed. 

These  plants  are  very  near  Pep- 
perworts,  with  which  they  agree  in 
habit,  but  from  which  they  differ  in Fig.  CCCLVI. 
the  compound  nature  of  their  ovary,  and  their  alternate  constantly  stipulate  leaves.  It 
has  been  supposed  that  they  destroyed  the  distinction  between  Exogens  and  Endogens, 
but  this  opinion  was  formed  upon  incorrect  views,  and  especially  upon  the  erroneous 
supposition  that  the  genus  Aponogeton,  now  known  to  belong  to  Arrow-grasses,  was 
a  part  of  the  Order  of  Saururads.  If  M.  Decaisne  is  right  in  referring  his  Gymno- 
theca  hither,  which  is  very  doubtful,  we  shall  have  the  singular  combination  in  the 
same  Order  of  distinct  one-seeded  carpels,  and  an  inferior  ovary  with  many-seeded 
parietal  placentae. — See  Loasads. 

The  species  are  natives  of  North  America,  China,  and  the  north  of  India,  growing  in 
marshes  or  pools  of  water. 

Saururus  cernuus  has  been  found  to  be  somewhat  acrid  ;  its  root,  made  into  a 
poultice,  is  employed  in  North  America  in  pleurisy.  The  leaves  of  Houttuynia  are 
regarded  as  emmenagogues  by  the  Cochin  Chinese. 

GENERA. 
Saui-urus,  Linn. Mattuschkia,  Gmel. 
Houttuynia,  Thunb. 

Polypara,  Loureir. 

Anemiopsis,  Hook. 
Anemia,  Nutt. 

?  Gymnotheca,  Decaisne, 

Numbers.  Gen.  4.    Sp.  7. 

Position.  Saururace^. — Piperacese. 

Fig.  CCCLVI.—  1.  Houttuynia  cordata ;  2.  flower  of  Saururus  cernuus ;  3.  its  fruit ;  4.  its  seed divided  perpendicularly. 
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Sub-Class  III.    PERIGYNOUS  EXOGENS. 

The  first  group  in  this  Sub-class  is  so  evidently  allied  to  the  Chenopodal 
Alliance,  that  the  genera  are  in  many  cases  referred  to  the  one  or  the  other 
according  to  the  varying  vievrs  of  systematists,  and  Basellads  are  really 
almost  always  considered  as  a  perigynous  form  of  Chenopods,  which,  more- 

over, are  in  certain  cases,  as  for  example  in  Beet,  truly  perigynous.  This 
seems  to  show  that  Chenopodal s  on  the  one  hand,  and  Ficoidals  on  the 
other,  form  the  boundary  between  the  Hypogynous  and  Perigynous  series. 

It  is  evident  that  in  the  Alliances  which  are  thus  collected,  there  is  a 
constant  and  powerful  tendency  to  the  cohesion  of  the  floral  organs,  for  half 
of  them  consists  of  Orders  having  monopetalous  flowers,  a  structure  which  is 
rare  in  the  hypogynous  Sub-class,  and  if  it  is  seen  there,  is  seldom  accom- 

panied by  any  union  of  the  stamens  to  the  petals,  such  an  occurrence,  when 
it  is  observable,  as  in  Epacrids,  being  altogether  exceptional.  Here,  on  the 
contrary,  the  monopetalous  corolla  is  habitually  associated  with  epipetalous 
stamens.  The  tendency  to  adhesion  is  not  indeed  confined  to  the  separate 
parts  of  the  same  ring  of  organs,  or  to  the  stamens  with  the  calyx  or  corolla, 
but  also  not  unfrequently  occurs  between  the  ovary  and  the  parts  which 
grow  around  it ;  the  consequence  of  which  is,  that  we  find  a  partly  inferior 
ovary  in  nearly  every  one  of  the  Alliances  of  the  Perigynous  Sub-class. 
But  although  this  is  a  manifest  approach  to  the  condition  of  the  Epigynous 
Class,  yet  it  is  seldom  the  cause  of  any  confusion,  because  the  combina- 

tion of  the  calyx,  corolla,  and  stamens  with  each  other  is  only  partial,  and 
is  rarely  accompanied  by  a  similar  cohesion  of  the  carpels,  whose  styles 
remain  separate  even  when  their  ovaries  are  consohdated.  This  is  obvious 
among  Appleworts  and  Hydrangeads,  two  quasi-epigynous  forms  of  the 
Ranal  and  Saxifragal  Alliances. 
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Alliance  XL.    FICOIDALES. — The  Ficoidal  Alliance. 

Diagnosis. —  Perigynoiis  Exogens,  with  monodicJdamydeous  flowers,  central  or  axile 
placentce,  a  polypetalous  corolla,  if  one  is  present,  and  an  external  embryo  curved 
rov/nd  a  small  quantity  of  mealy  albumen. 

These  plants  are  for  the  most  part  fleshy-leaved  herbs  or  bushes,  bearing  very  great 
resemblance,  in  some  cases,  to  Purslanes  in  the  Silenal  Alliance,  and  like  those  plants, 
having  for  their  character  a  central  placentation  combined  with  an  annular  embryo 
and  mealy  albumen.  They  are,  in  fact,  the  perigynous  form  of  Silenals,  and  must  be 
regarded  as  standing  on  the  frontier  of  that  Alliance.  Like  Silenals,  the  Ficoidals 
comprehend  plants  both  with  a  high  development  of  the  corolla,  and  without  a  trace 
of  it.  They  approach  the  Epigynous  structure  in  some  respects  ;  but  although  their 
carpels  are  partially  adherent  with  the  calyx  in  a  large  proportion  of  the  Alliance, 
yet  the  styles  are  almost  always  distinct,  and  generally  the  carpels  also  in  some  degree. 
Torch-thistles  are  no  doubt  a  kindred  race,  but  the  exigencies  of  a  lineal  arrangement 
compel  the  systematist  to  separate  them  by  a  long  interval. 

The  great  marks  of  the  Ficoidal  Alliance  are  the  perigynous  stamens,  curved 
external  embryo,  and  mealy  albumen.  It  may  be  presumed  that  its  axile  placen- 

tation is  a  mere  modification  of  the  central,  and  not  derived  from  the  margins  of 
carpellary  leaves  ;  but  this  is  a  point  which  cannot  be  always  decided 

Natural  Orders  op  Ficoidals. 

Petals  absent.    Sepals  distinct.    Fruit  inclosed  in  a  membranous  \  ̂   Basellace^ 
or  succulent  calyx.    Carpel  single,  solitary.    Seed  erect  .    .    .  j  ' Petals  numerous,  conspicuous.    Carpels  several,  consolidated  .    .    200.  MESEMBRYACEyE. 

Petals  absent.    Carpels  several,  consolidated  201.  Tetragoniace^. 
Petals  absent.  Sepals  tmited  into  a  tube.    Carpel  single,  solitary.  \  ̂^c^  Scleranthace^e 

Fruit  inclosed  in  the  hardened  calyx  tube  j  ' 
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Order  CXCIX.    BASELLACE^.— Basellads. 

Basellacese,  Moquin  Tandon  Chenopod.  Monogr.  p.  10.  (1840). 

Diagnosis. — Ficoidal  Exogens,  with  distinct  sepals,  no  petals,  fruit  inclosed  in  a  membra- 
nous or  succulent  calyx,  a  single  solitary  carpel,  and  an  erect  seed. 

Climbing,  herbaceous,  or  shrubby  plants,  usually  somewhat  succulent.  Leaves 
alternate,  without  stipules.  Flowers  coloured,  naked,  sessile  or  stalked,  sometimes 
without  bracts.     Sepals  imbricated  in  two  rows,  fleshy,  hardly  opening.  Stamens 

opposite  the  sepals,  in- serted into  their  sides ; 
anthers  2  -  celled,  (in 
Basella,  opening  out- wards longitudinally.) 
Ovary  free,  simple,  one- celled,  with  a  single 
erect,  sessile,  anatropal 
ovule  ;  styles  several. Fruit  membranous. 
Embryo  annular,  or 
coiled  up  spirally,  with 

mealy  albumen  in  the  centre,  or  separated  into  two  superficial  masses  ;  radicle  inferior. 
These  plants,  which  have  all  the  general  characters  of  scandent  Chenopods,  have  been 

separated  from  that  Order  on  account  of  their  coloured  calyx,  which  scarcely  opens, 
and  has  its  sepals  distinctly  arranged  in  two  rows,  and  their  perigynous  stamens. 
The  anthers  in  Basella  are  moreover  turned  outwards,  but  I  know  not  how  far  that 
is  characteristic  of  the  Order.  Basellads  differ  from  Scleranths  in  the  want  of  a 
hardened  tube  to  cover  over  the  seed-vessel,  and  from  Aizoons  in  the  perfect  simplicity 
of  their  carpel. 

The  species  are  all  tropical,  with  the  exception  of  Lophiocarpus,  a  Siberian  plant,  if  it 
really  belongs  here. 

Basella  rubra  and  alba  are  employed  as  pot-herbs  in  the  East  Indies,  where  they 
are  held  in  some  esteem  as  a  substitute  for  Spinage.  B.  tuberosa  has  a  great 
fleshy  root,  which  is  eaten  by  the  women  of  Quito,  under  the  idea  that  it  increases 
their  fecundity.  Basella  rubra  yields  a  vei'y  rich  purple  dye,  but  it  is  said  to  be  difficult to  fix. 

Fig.  CCCLVII. 

GENERA. 
Basella,  L. 

Gandola,  Rumph. 
Boussingaultia,  H.  B.  K. 
Anredera,  Juss. 

Clarisia,  Abat. 

Melloca,  Lindl. 
Ullucus,  Lozano. Toumonia,  Moq. 

Tandonia,  Moq. 

Numbers.  Gen.  4.  Sp.  12. 

Chenopodiacece. 
Position. — Tetragoniacese. — Basellace^. — Scleranthacese. 

Fig.  CCCLVII. — Basella  rubra.  1.  a  flower ;  2.  the  same  opened  vertically  ;  3.  ovary 
ripe  fniit  and  inverting  calyx  divided  perpendicularly  ;  5.  the  embryo. 

the 
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Order  CC.    MESEMBRYACE^..— Ficoids. 

Ficoideap,  Jiiss.  Gen.  315.  (1789);  Diet.  Sc.  Nat.  16.  528.  (1820);  DC.  I'rodr.  415.  (1828);  Salm  Dyck 
Monogr.  Mesemb.  (1834);  Meisn.  (?c».  129. — Mesembryaceae,  Ed.  pr.  xxxviii. — Mesenibryaiithemeas, 
Endl.  Gen.  ccv.  Fenzl.  in  Ann.  Wicn.  Mus.  I.  347. — Lewisieae,  Ilook.  in  liccchey,  p.  345.— Spaeta- 
lumeac,  Nuttall  Fl.  Rocky  Mount,  p.  24. 

Diagnosis. — Ficoidal  Exogens,  with  numerous  conspicuous  petals,  and  several  consolidated 
carpels. 

Shrubby  or  herbaceous  succulent  plants,  with  opposite  simple  leaves.  Flowers  com 
plete,  often  showy,  always  terminal,  although,  from  the  shortness  of  the  branches  on 
which  they  grow,  apparently  lateral  ;  often  opening  only  under  the  influence  of  sunshine, 
and  closing  in  its  absence.  Sepals  definite,  usually 
5,  but  varying  from  4  to  8,  more  or  less  combined 
at  the  base,  either  cohering  with  the  ovary,  or  dis- 

tinct from  it,  equal  or  unequal,  with  a  quineuncial 
or  valvate  aestivation.  Petals  indefinite,  coloured, 
in  many  rows.  Stamens  arising  from  the  calyx, 
indefinite,  distinct ;  anthers  oblong,  incumbent. 
Ovary  inferior,  or  nearly  superior,  many-celled  or 
one-celled  ;  stigmas  numerous,  distinct.  Ovules  00, 
amphitropal,  attached  by  cords  to  a  central  pla- 

centa, which  is  either  wholly  free,  or  united  to  the 
edges  of  the  carpels,  or  sometimes  spread  over  the 
back  of  the  cavity  of  each  cell.  Capsule  surrounded 
by  the  fleshy  calyx,  many-celled  or  1 -celled, 
opening  in  a  stellate  manner  at  the  apex,  or  when 
free  from  the  calyx  splitting  at  the  base.  Seeds 
definite,  or  more  commonly  indefinite,  attached  to 
the  inner  angle  of  the  cells  ;  embryo  lying  on  the 
outside  of  mealy  albumen,  curved  or  spiral,  with 
the  radicle  next  the  hilum. 

These  are  the  most  perfect  of  the  Ficoidal  Al- 
liance, for  the  carpels  are  numerous  and  consoli- 
dated, and  the  apparatus  of  the  coi'olla  abundant 

and  richly  coloured.  In  this  respect,  indeed, 
Ficoids  approach  the  Torch-thistles,  although  other- 

wise so  different.  They  are  to  Ficoidals  what 
Purslanes  or  Cloveworts  are  to  Silenals,  the  princes 
of  their  race.  One  of  the  most  singular  facts  connected  with  them  is  "the  variable nature  of  their  placenta,  which  sometimes  occupies  the  centre,  to  which  the  edges  of 
the  carpellary  leaves  are  closely  applied,  sometimes  runs  up  the  back,  altogether  avoid- 

ing the  centre,  as  in  Mesembryanthemum  acinaciforme  (See  Ladies^  Botany,  vol.  ii. 
t.  xxxi.  2.),  and  is  sometimes  absolutely  free,  as  in  Lewisia.  This  curious  genus,  how- 

ever, differs  a  little  from  the  rest  of  the  Order  in  its  perfectly  one-celled  free  ovary,  and 
barely  perigynous  stamens.  It  is  however  near  Glinus,  and  there  does  not  seem  to  be 
any  necessity  for  regarding  it  as  the  type  of  a  peculiar  Order.  The  seed-vessels  of  the 
Ficoids  exhibit  remarkable  phenomena,  closing  when  placed  in  water,  opening  again 
when  dried,  a  hygrometrical  quality  doubtless  connected  with  their  manner  of  life. 
Inhabitants  of  the  dry  places  of  southei-n  Africa,  they  only  expand  and  discharge  their 
seeds  when  rain  falls  to  relax  their  tissue,  for  then  only  would  the  seeds  be  able  to 
germinate.  This  is  more  especially  evident  in  M.  Tripolium,  which  has  been  sold  under 
the  name  of  Flores  Candise.  • 

The  hottest  sandy  plains  of  the  Cape  of  Good  Hope  nourish  the  larger  part  of  this 
Order.  A  few  are  found  in  the  south  of  Europe,  north  of  Africa,  Chile,  China,  Peru, 
and  the  South  Seas. 

The  succulent  leaves  of  a  few  are  eaten,  as  of  Mesembryanthemum  edule,  which  is 

Fi^.  CCCLV III.— Mesembryanthemum.  I.  its  fruit;  2.  the  same  opened;  3.  a  seed;  4.  the  sama divided  perpendiciilarly. 
2  p 

Fig  CCCLVni 
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the  Hottentot's  Fig  of  the  Cape  colonists  ;  Mesembryanthemum  emareidum,  when 
bi'uised  and  fermented,  acquires  a  narcotic  property,  and  is  chewed  hke  Tobacco  by  the 
Hottentots  (Burnett) ;  others  yield  an  abundance  of  soda.  M.  crystallinum  in  Spain, 
and  M.  copticum  and  nodiflorum  in  Egypt,  are  collected  for  the  pui-pose  of  furnishing 
alkali  for  glassworks  ;  the  former  is  called  Barilla  Moradera  by  the  Spaniards,  who 
import  large  quantities  of  its  ashes  from  the  Canaries,  where  the  seeds  are  eaten  as  a 
common  food,  according  to  Broussonet.  Mesembryanthemum  nodiflorum  is  used  in 
the  manufacture  of  Maroquin  leather.  M.  crystallinum  (the  Ice-plant)  is  remarkable 
for  the  abundance  of  watery  pustules  with  which  it  is  covered  ;  its  juice  is  said  to  be 
diuretic,  and  has  been  prescribed  in  dropsy  and  liver  complaints.  M.  geniculiflorum  is 
used  in  Africa  as  a  potherb,  and  its  seeds  are  ground  into  flour.  Lewisia  rediviva  is  an 
article  of  food  among  the  natives  of  north-west  America,  who  call  it  Spatulum  or 
SpiBt'lum.  The  roots,  after  the  bark  is  stripped  off,  seem  from  the  relation  of  travellers 
to  consist  of  little  more  than  starch. — G^^ay  and  Torrey,  1. 678.  The  natives  of  Austra- 

lia eat  the  fruit  of  M.  sequilaterale  (Pig-faces,  or  Canagong).  The  seed-vessel  of  this 
plant  is  about  an  inch  and  a  half  long,  of  a  yellowish,  I'eddish,  or  green  colour,  and 
somewhat  obconical.    The  pulp  is  sweetish  and  saline. — Backhome. 

GENERA. 
Mesembryanthemum,      IGlinus,  £.  1    Physa ,  Thon&xs.  i    Axonotechium,  Fenz. 
Hymenogyne,  Haw.  Rolofa,  Adans.  Orygia,  Forsk.  Lewisia,  Pursh. 
Mesembryon,  Adans.    I    Plenckia,  Kafin.         |    Corhichonia,  Scop  |?Beloanthera,  Hassk. 

Numbers.  Gen.  5.  Sp.  375. 

CactacecB. 
Position.  Mesembryace^. — Tetragoniaceae. PortulacecE. 

Glinus  is  referred  by  Ach. Richard  {Fl.  Abyss.,  i.  48)  to  Mollugo,  in  Caryophyllacese. 
The  Lewisia  rediviva  is  said  by  Mr.  Geyer  to  be  the  Racine  am^re  of  the  Canadian 

Voyageurs — pungent  and  spicy  when  raw—  agreeable  and  wholesome  when  cooked. 
It  is  also  called  Tobacco  root,  because  when  cooked  it  has  somewhat  the  smell  of 
chewing  tobacco.  A  long  account  of  it  will  be  found  in  the  London  Journal  of 
Botany,  V.  306. 
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OuDER  CCI.    TETRAGONIACEiE.— AizooNS. 

TetragouiacefE,  Ed.  pr.  p.  209.  (1836).— Tetrngonieac,  Aizoideac,  Sesuvieae,  Endl.  Gen.  p.  947.— Sesuviaceae,  Wight.  lUiistr.  2.  42. 

Diagnosis. — Ficoidal  Exogem,  with  no  petals,  and  several  consolidated  carpels. 

Succulent-leaved  herbaceous  plants,  or  occasionally  small  shrubs.  Leaves  alternate, 
often  covered  with  watery  pustules,  without  stipules.  Flowers  small,  axillary.  Calyx 
T)-  5-cleft,  free,  or  partially  adherent  to  the  ovary.  Co- 

rolla 0.  Stamens  definite,  alternate  with  the  sepals, 
if  they  bear  any  relation  to  them.  Ovary  2-  9-celled  ; 
ovules  suspended  or  ascending,  solitary  or  several,  ana- 
ti'opal,  always  with  a  long  cord  ;  foramen  superior  in 
the  suspended  species.  Styles  as  many  as  the  cells  of 
the  ovary,  distinct.  Fruit  either  an  indehiscent  tough- 
shelled  nut,  or  a  capsule  splitting  all  round.  Seeds  with 
an  annular  embryo,  curved  round  mealy  albumen. 

The  disthietion  of  Aizoons  resides  in  their  want  of 
petals  and  small  number  of  stamens,  otherwise  they  are 
like  Ficoids.  They  participate  in  the  affinity 
of  that  Order,  but  approach  nearer  to  the 
Chenopods,  among  which  Beta  has  the  ad- 

herent calyx  of  a  Tetragonia.  Cypselea, 
and  the  genera  near  it,  also  establish  a  con- 

nection with  Purslanes,  which  are  positively 
known  by  their  2-leaved  calyx. 

The  species,  which  are  plants  of  no  beauty, 
are  found  in  the  South  '  Sea  Islands,  the 
residence  more  especially  of  Tetragonias,  in 
the  Mediterranean,  the  Cape  of  Good  Hope, 
or  various  parts  of  the  tropics. 

They  are  universally  insipid  or  slightly  saline,  whence  they  are  suited  for  human  food. 
Tetragonia  expansa,  a  New  Zealand  annual,  is  a  good  deal  cultivated  in  Europe  under 
the  name  of  New  Zealand  Spinage,  as  a  substitute  for  which  herb  it  is  employed.  Sesu- 
vium  portulacastrum  and  repens  are  used  for  the  same  purposes  in  the  tropics  of 
Asia.    The  ashes  of  Aizoon  canariense  and  hispanicum  abound  in  soda. 

Fig.  CCCLIX. 

GENERA. 
Suborder  I.  Tetrago- 

NE.E.  —  Fruit  woody, indehiscent. 
Tetragonia,  Linn. 

Demidovia,  Pall. 
Tetragonocarpus ,  Com. 

Tetragonella,  Miq. 
Aizoon,  Linn. 

Veslingia,  Fabric. 
Ficoidece,  Dillen. 

Galenia,  Linn. 
Kolleria,  Presl. 
Sialodes,  Eckl.  et  Zeyh. 

Plinthus,  Fenzl. 

Suborder  II.  Sesuve^. 
— Capsule  circumscis- sile. 

Trianthema,  Sauv. 
Rucama,  Forsk. 
Papularia,  Forsk. 
Zaleya,  Burm. 

Diploclionium,  Fenzl. 

Sesurium,  Linn. 
Aizoon,  Andr. 
Halimus,  Loffl. 

Pyxipoma,  Fenzl. Ancistrostigrna,  Fenzl. 
Cypselea,  Turp. Radiana,  Raf. 
Milkgrana,  Surian. 

Numbers.    Gen.  11.    Sp.  65. 

ChenopoiUacccB. 
Position. —  Mesembryacese. — Tetragoniace/e. — Scleranthacei©. 

Portulacece. 

Fig.  CCCLIX. — Tetragonia.  I.  a  flower:  2.  the  caly.x  opened  out;  3.  ripe  fruit;  4.  a  transverse 
section  of  it ;  b.  an  ovule ;  6.  a  section  of  a  seed. 

2  P  2 



528 SCLERANTHACE.E. [Perigynous  Exoorns. 

Ori>rr  ecu.  SCLERANTHACE^.-ScLERANTHs. 

Scleranthese,  Lhik  Enum.  417.  (1821)  ;  DC.  Prodr.  3.  .377.  (1828)  a  §  o/  Illecebrese ;  Bartl.  Orel.  Nat. 
300.  (1830)  ;  Meisn.  Gen.  p.  133 ;  Endl.  Gen.  p.  962. 

Diagnosis. — Ficoidal  Exogens,  with  no  petals,  a  tubular  calyx  becoming  hardened  and 
covering  the  fruit,  consisting  of  a  single  solitary  carpel. 

Small  inconspicuous  herbs.  Leaves  opposite,  without  stipules.  Flowers  minute, 
axillary,  sessile.  Calyx  4-  or  5-toothed,  with  a  stiff  tube.  Stamens  from  1  to  10,  in- 

serted into  the  orifice  of  the  tube.  Ovary  simple,  superior,  1  -seeded  ; 
styles  2,  or  1,  emarginate  at  the  apex.  Ovules  1  or  2,  amphitropal, 
hanging  down  from  the  point  of  a  slender  cord  which  rises  from  the 
base  of  the  ovary.  Fruit  a  membranous  utricle  inclosed  within  the 
hardened  calyx.  Seed  pendulous  from  the  apex  of  a  fimiculus,  which 
arises  from  the  bottom  of  the  cell  ;  embryo  cylindrical,  curved  round 
farinaceous  albumen  ;  radicle  superior,  but  next  the  hilum. 

The  weedy  plants  called  Scleranths,  are  by  most  Botanists,  and 
among  the  rest  by  De  Candolle,  refei-red  to  Knotworts,  from  which  they 
differ  in  the  absence  of  petals  and  stipules,  in  the  indurated  tube  of  the 

calyx,  from  the  orifice  of  which  the 
stamens  proceed,  and  in  the  number 
of  the  latter  often  exceeding  that  of 
the  divisions  of  the  calyx.  They  ai'e, 
in  fact,  perigynous  Chenopods,  rather 
than  Knotworts.  Their  affinity  seems, 
however,  to  be  quite  as  great  with 
Nyctagos,  with  which  they  agree  in 
most  respects  except  their  truly  peri- 

gynous stamens  and  small  herbaceous ribbed  calyx. 

Fenzl  proposes  to  divide  this  tri- 
fling Order  into  two  tribes,  viz.  Eu- 

scleranthese,  and  Habrosiese,  but  the  advantage  of  doing  so  is  not  obvious.  _ 
The  species  are  found  in  barren  fields  in  Europe,  Asia,  and  North  America,  and  in 

sterile  places  in  countries  of  the  southern  hemisphere  beyond  the  tropics.  A  single 
species  is  described  from  Peru. 

They  are  all  unintei*esting  weeds,  of  no  known  use. 

Fig  CCCLX. 

GENERA. 
Mniarum,  Forst. 

Ditoca,  Banks. Scleranthus,  L. 
Guilleminia,  H.  B.  K. 
Habrozia,  Fenzl. 

Numbers.  Gen.  4.    Sp.  14. 

ChenopodiacecB. 
Position. — Tetragoniacese. — ScLERANTHACEiE. — Basellacese. 

NyctaginacecB. 
Fig.  CCCLX.— Scleranthus  perennis.  1.  young  calyx  forced  open; 

calyx  ;  3.  ovary  ;  4.  antlier ;  5.  section  of  seed. perpendicular  section  of  ripe 



D^PUNALKS.] DAPHiNALES. 

Alliance  XLI.    DAPHNALES. — The  Dapiinal  Alliance. 

Diagnosis. — Perujynous  Exogens.  with  monochlaviydeous  flowers,  a  solitary  carpel,  and  an 
amygdaloid  embryo  without  albumen. 

The  Daphnal  Alliance  consists  almost  exclusively  of  shrubs  and  trees,  usually  ever- 
green and  often  of  large  dimensions.  It  is  defined  by  its  flowers  being  monochlamy- 

deous,  or,  if  there  be  a  corolla,  by  the  quasipetals  having  altogether  the  colour,  texture, 
and  quality  of  the  calyx.  It  differs  from  the  Ficoidal  Alliance  in  the  total  absence  of 
albumen,  and  its  great  almond-like  embryo  ;  nevertheless  its  Daphnads  approach  Ficoi- 
dals  in  consequence  of  the  resemblance  between  some  Passerines  and  Scleranths.  With 
Rosals  it  agrees  in  the  nature  of  its  embryo,  but  is  distinguished  by  the  want  of  petals, 
or,  failing  that  distinction,  by  its  ovary  having  a  vertical  style,  which  in  Rosals  always 
stands  more  or  less  obliquely  with  respect  to  the  ovary.  This  renders  it  probable  that 
the  fruit  of  Daphnads  is  really  composed  of  two  or  more  valvate  carpels  cbhei-ing  round  a 
single  ovule,  as  happens  in  the  Order  of  Buckwheats,  while  ui  Rosals  the  carpels  are 
absolutely  simple. 

If  we  regard  the  further  end  of  the  chain  of  Daphuals  we  find  that  Laurels  touch 
Calycanths  among  Rosals.  Laurels,  too,  indicate  a  tendency  towards  the  diclinous  series, 
in  consequence  of  their  flowers  being  occasionally  unisexual,  and  seem  to  bring  Daph- 
nals  into  the  vicinity  of  Plume  Nutmegs. 

There  is  also  a  very  strong  approach  on  the  part  of  Daphnals  to  Rhamnals,  as  is 
indicated  by  the  tubular  calyx  of  the  latter  and  their  constant  tendency  to  lose  their 
petals.  In  fact,  the  two  Alliances  must  stand  in  actual  contact,  for  there  is  little  to  dis- 

tinguish them  except  the  simple  fruit  of  the  one  and  the  compound  fruit  of  the  other. 

Natural  Orders  of  Daphnals. 

Anthers  bursting  lengthwise.  Apetalous  or  poly  petal  ous.     OvuZel^Ao  m 
solitary,  suspended.    Calyx  imbricated  / -^"Ymelace^. 

Anthers  bursting  lengthwise.   Apetalous.    Ovules  erect.     Calyx\cyr.A  p 
valvate  ] ^  ̂ oteace^. 

Anthers  bursting  by  recurved  valves.  Leaves  perfect.   Fruit  naked.  205.  LauracEvE. 
Anthers  bursting  by  recurved  valves.    Leaves  mere  colourless  scales.  r  ■  ■ 

Fruit  buried  in  a  succulent  permanent  calyx  ]  "    '  ̂^^^'^^^^^'-^ 



530 THYMELACEiE. [Perigynous  Exogens. 

Order  CCIII.    THYMELACEiE.— Daphnads. 

Thymelaese,  Juss.  Gen.  76.  (1789) ;  R.  Br.  Prodr.  358  ;  BartUng  Ord.  Nat.  114.  (1830).-Daphnoideas, 
Vent.  Tabl.  ii.  235.  (1799)  ;  Endl.  Gen.  cix.  -  Daphnaceae,  C.  A.  Meyer,  Ann.  Sc.  xx.  45.— Antho- 
bolejB,  Martins  Conspectus,  No.  81.  (1835).— Exocarpese,  Arnott  in  Edinb.  Encycl.  128,  a  §  of 
Santalaceae,  (1832).— Hernandiae,  Blume  Bijdr.  550,  (1825)  ;  Ed.  Pr.  cxlvi.  ;  Endl.  Gen.  p.  232. 

Diagnosis. — Daphnal  Exogens,  with  apetalom  or  polypetalous  flowers,  anthers  bursting 
lengthwise,  a  solitary  suspended  ovide,  and  an  imbricated  calyx. 

Stem  shrubby,  very  seldom  herbaceous,  with  tenacious  bark.  Leaves  without  sti- 
pules, alternate  or  opposite,  entire.    Flowers  capitate  or  spiked,  terminal  or  axillary, 

Fig.  CCCLXII. 

Fig.  CCCLXI. 

occasionally  solitary,  sometimes  -  $  by  abortion,  often  inclosed  in  an  involucre.  Calyx 
inferior,  tubular,  coloured;  the  limb  4-cleft,  seldom  5-cleft,  with  an  imbricated  aestivation. 
Corolla  0,  or  sometimes  scale-like  petals  in  the  orifice  of  the  calyx.  Stamens  definite, 
inserted  in  the  tube  or  its  orifice,  often  8,  sometimes 
4,  less  frequently  2  ;  when  equal  in  number  to  the 
segments  of  the  calyx  or  fewer,  opposite  to  them ; 
anthers  2-celled,  dehiscing  lengthwise  in  the  middle. 
Ovary  composed  of  a  single  carpel,  with  one  solitary 
pendulous  anatropal  ovule ;  style  1 ;  stigma  undi- 

vided. Fruit  hard,  dry,  and  nut- like,  or  drupaceous. 
Albumen  none,  or  thin  and  fleshy ;  embryo  straight ;  cotyledons  plano-convex,  some- 

times lobed  and  crumpled  ;  radicle  short,  superior. 
The  true  affinity  of  Daphnads,  notwithstanding  the  commonness  of  the  species,  does 

not  seem  well  ascertained.  They  are  generally  associated  with  Oleasters ;  and  if  the 
genus  Elaeagnus  really  belongs  to  that  Order,  it  must  be  admitted  that  the  main  distinc- 

tion between  the  two  Orders  consists  in  the  separate  sexes  of  Oleasters.  To  Proteads 
they  certainly  approach,  especially  in  the  stamens  being  opposite  to  the  segments  of  the 
calyx,  but  Daphnads  have  a  pendulous  ovule,  and  Proteads  an  erect  one ;  in  the  for- 

mer, too,  the  calyx  is  imbricated,  in  the  latter,  valvate.  Laurels  are  known  by  their 
reflexed  anther-valves.  As  to  Sandalworts,  with  which  Daphnads  are  often  compared, 
they  are  far  removed  by  their  inferior  ovary  and  copious  albumen.  Aquilariads  have  a 
compound  ovary,  and  therefore  belong  to  the  Rhamnal  Alliance.  A  supposed  Natural 
Order,  called  by  Blume  Hernandiaceae,  merely  consists  of  Daphnads  with  polygamous 

Fig.  CGCLXI,— Daphne  Mezereum.  1.  a  flower  cut  open;  2.  a  vertical  section  of  an  ovary  ;  3.  tlie fruit. 
Fig.  CCCLXn.— Daphne  Mezereum.  — Gcertner.  1.  fruit  ;  2.  the  same  with  a  portion  of  the  succu- lent rind  removed  ;  3.  seed  ;  4.  embryo. 
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flowers  and  lobed  cotyledons  ;  the  former  eu'cumstance  seems  to  bring  the  Alliance  at 
one  point  into  the  vicinity  of  Amentals  still  more  than  the  manifest  affinity  with  Oleasters. 

Natives  spai'ingly  of  Europe,  and  the  northern  parts  of  the  world,  common  in  the 
cooler  parts  of  India  and  South  America,  and  abundant  at  the  Cape  of  Good  Hope  and 
in  New  Holland,  Du'ca  occurs  in  North  America,  and  Lagetta  is  confined  to  the  tropi- 

cal parts  of  America.    Drapetes  is  a  little  antarctic  plant. 
The  great  feature  of  this  Order  is  the  causticity  of  the  bark,  which  acts  upon  the  skin 

as  a  vesicatory,  and  causes  excessive  pain  in  the  mouth  if  chewed.  Daphne  Mezereum 
is  extensively  used  in  medicine.  In  Germany  the  bark  of  the  stem  and  larger  branches 
is  removed  in  spring,  folded  in  small  bundles,  and  dried  for  medicinal  use.  In  this 
counti'y  the  bark  of  the  root  is  employed.  Its  taste  is  at  first  sweetish,  but  afterwards 
highly  acrid.  All  the  parts  are  excessively  acrid,  and  act  as  a  local  irritant  poison. 
Voigt  says  that  it  vomits  and  purges  and  affects  the  urinary  organs,  and  that  death  takes 
l)lace  from  its  local  operation.  As  a  local  irritant,  Mezereum  bark  is  employed  in 
France,  under  the  name  of  Garou,  to  produce  vesication.  In  this  country  it  is  frequently 
employed  as  a  topical  remedy  for  toothache.  Dr.  Withering  cured  a  case  of  difficulty 
of  swallowing  by  Mezereum,  which  he  directed  to  be  chewed  frequently.  Dr.  Cullen  says 
he  has  employed  it  with  success  in  some  cutaneous  diseases.  Similar  qualities  have 
been  remarked  in  D.  Laureola,  pontica,  Gnidium,  and  several  others.  The  causticity  of 
the  Mezereum  and  Spurge  Laurel  are  so  great  that  persons  who  prepare  them  for 
medical  use  often  sufter  great  inconvenience  from  particles  rising  and  irritating  the 
nostrils  while  pounding  them.  The  inner  bark  of  the  Mezereum  creates  in  the  mouth 
a  burning  sensation,  and  if  swallowed  affects  the  lining  of  the  oesophagus  and  stomach 
in  the  same  manner.  Mr.  Squire  remarks  that  this  effect  is  followed  in  Daphne  Lau- 

reola by  profuse  perspiration  of  the  face,  head,  and  neck,  after  which  the  burning  sensa- 
tion subsides.  The  bark  of  the  root  is  the  most  efficacious  part. — Pharm.  Journ.  1 .  397. 

The  fruit  of  Dirca  palustris  is  narcotic,  producing  effects  like  those  of  Stramonium. 
That  of  Daphne  cestrifolia,  a  Bogota  plant,  is  poisonous  to  cattle,  according  to  Mr. 
Hartweg.  The  berries  of  Daphne  Laureola  are  poisonous  to  all  animals  except  birds. 
The  bark  of  Gnidia  daphnoides,  is  manufactured  into  ropes  in  Madagascar  ;  that  of 
Dais  madagascariensis  into  paper.  From  a  Daphne  the  Afghans  prepare  the  matches 
for  their  match-locks.  A  soft  kind  of  paper  is  made  from  the  inner  bark  of  Daphne 
Bholua  in  Nepal.  Daphne  cannabina  is  used  in  a  similar  way  in  China.  The  inner 
bark  of  Lagetta  lintearia  is  the  beautiful  Lace-bark,  so  called  because,  when  macerated 
and  stretched  laterally,  it  assumes  the  appearance  of  coarse  lace  ;  twisted  and  knotted 
it  was  formerly  employed  in  making  the  slave  whips  used  by  Negro-drivers.  Daphne 
Gnidium  and  Fasserina  tinctoria  are  used  in  the  south  of  Europe  to  dye  wool  yellow. 
In  Hernandia  sonora  the  bark,  seed,  and  yomig  leaves  are  all  slightly  purgative. 
Rumphius  says  that  the  fibrous  roots  chewed  and  applied  to  wounds  caused  by  the 
Macassar  poison,  ensure  an  effectual  cure.  The  juice  of  the  leaves  is  a  powerful  depila- 

tory ;  it  destroys  hair,  wherever  it  is  applied,  without  pain.  The  wood  is  light  ;  accord- 
ing to  Aublet,  that  of  H.  guianensis  takes  fire  readily  from  a  flint  and  steel,  and  is 

used  as  Amadou.  The  seeds  of  Inocarpus  edulis  are  eaten  when  roasted,  and  have  the 
taste  of  Chesnuts. 

GENERA. 
Eriosolena,  Bluine. 
Uiplomorpha,  Meisn. 
?  Coleophora,  Miers. Wikstroniia,  Endl. 
Lagetta,  Juss. Funifera,  Lcand. 
Exocarpus,  Lab. 

*  Hernandie^. 

Inocarpus,  Forst. Ariiolum,  Soland. 
Sarcostigma,  WitihlctA Hernandia,  Plum. 

ADDITIONAL  GEN. 
Cansjera,  Juss. Dicranolepis,  Planch. 
Gymnococca,  C.  Mey. 
Calyptrostegia,  Id. lleterolsena.  Id. 

Dirca,  Linn. 
Daphne,  Linn. 

Thymelcea,  Scop. 
Capura,  L. 

Cryptadenia,  Meisn. 
Edgworthia,  Meyer. 
Hargasseria,  Meyer. 
Piptochlamys,  Meyer. 
Chlamydanthus.  Meyer. 
Nordmannia,  Fisch.Mey. 
Arthrosolen,  Meyer. 
Lygia,  Fasan. 
Mezereum,  Meyer. 
Scopolia.  L.fil. 

Daphnopsis,  Mart. Schcenobiblos,  Mart. 
Peddiea,  Harv, 
Dais,  Linn. 
Passerina,  Linn. 

Steltera,  Linn. 
Diarthron,  Turczan. 
J)rapetes,  Lam. 
Pimelea,  Banks  et  Sul. 

Banksia,  Forst. 
Cookia,  GmeL 
Thecanthcs,  Wikstr. 
Heterolcena,  Endl. 
Phyllolcena,  EndL 

Choristachys ,  EndL 
Malistachys,  Endl. 
Epallage,  Endl. Stiuthiola,  Linn. Jenldnsia,  Griff. 

Enkleia,  Griff. 
Gnidia,  Linn. 

Canalia,  P.  W.Sclini. Lachnsea,  L. 
Thymelina,  lloffmaus. Ncctandra,  Berg. 
Lasiosiplion,  Frescn. 
Linostoma,  Wall. 

Numbers.  Gen.  38.    Sp.  300. 

AquilaHacece. 
Position. — Proteacetc. — Thymelace^. — Lauracesc. 

Eltmynaceca, 



532 PROTEACE^. [Periuynous  Exouens. 

Order  CCIV.    PROTEACEiE.— Proteads. 

Proteaceae,  Jitss.  Geyi.  (178.9);  R.  Brown  in  Linn.  Trans.  10.  15.  (1809);  Prodr.  363  ;  Suppl.  Prim. 
(1830);  Endl,  Gen.  cxiii. ;  Meisner  Gen.  p.  331. 

Diagnosis. — Daplinal  Exogens,  with  apetalous  floioers,  anthers  bursting  lengthwise,  erect 
ovules,  and  a  valvate  calyx. 

Shrubs  or  small  trees.  Branches  usually  umbellate.  Leaves  hard,  dry,  divided  or 
undivided,  opposite  or  alternate,  without  stipules  ;  their  cuticle  often  covered  equally 
on  both  sides  with  stomates.  Calyx  4-leaved,  or  4-cleft, 
with  a  valvate  jestivation.  Stamens  4,  sometimes  in  part 
sterile,  opposite  the  segments  of  the  calyx.  Ovary  con- 

sisting of  a  single  carpel,  superior  ;  style  simple  ;  stigma 
undivided  ;  ovule  one,  or  two  collateral,  or  several  in 
two  rows,  anatropal  or  amphitropal,  and  ascending.  Fruit 
dehiscent  or  inhehiscent.  Seed  without  albumen  ;  em- 

bryo with  two  or  occasionally  several  cotyledons,  straight; 
radicle  inferior,  next  the  hilum,  or  parallel  with  it. 

There  is  no  difficulty  in  distinguishing  this  Order  ; 
the  hard  woody  texture  of  the  leaves,  the  irregular 
tubular  calyxes  with  a  valvate  aestivation,  the  stamens 
placed  upon  the  lobes,  along  with  a  dehiscent  fruit,  at 
once  characterise  it.  By  these  marks  it  is  known  from 
Daphnads  and  all  other  Orders.  According  to  Brown, 
the  radicle  pointing  towards  the  base  of  the  fi'uit  in  all 
Proteads,  is  a  circumstance  of  the  greatest  importance 
in  distinguishing  the  Order  from  those  most  nearly  related 
to  it ;  and  its  constancy  is  more  remarkable,  as  it  is 
not  accompanied  by  the  usual  position  or  even  unifor- 

mity in  the  situation  of  the  external  umbilicus. — Linn. 
Trans.  10.  36.  He  has  also  remarked,  with  his  usual 
acuteness,  that  in  consequence 
of  the  presence  of  hypogynous 
scales,  we  may  expect  to  find 
octandrous  genera  belonging  to 
this  family.  The  same  writer 
observes,  that  there  is  a  pecu- 

liarity in  the  structure  of  the 
stamens  of  certain  genera  of 
Proteads,  namely,  Simsia,  Cono- 
spermum,  and  Synaphea,  in  all  of  which  these  organs  are  connected  in  such  a  manner 
that  the  cohering  lobes  of  two  different  anthers  form  only  one  cell.  Another  anomaly 
equally  remarkable  exists  in  Synaphea,  the  divisions  of  whose  barren  filament  so  inti- 

mately cohere  with  the  stigma,  as  to  be  absolutely  lost  in  its  substance,  while  the  style 
and  undivided  part  of  the  filament  remain  perfectly  distinct.  In  another  place  he 
remarks  :  "  A  circumstance  occurs  in  some  species  of  Persoonia,  to  which  I  have  met 
with  nothing  similar  in  any  other  plant  :  the  ovarium  in  this  genus,  whether  it  contain 
one  or  two  ovula,  has  never  more  than  one  cell ;  but  in  several  of  the  2-seeded  species, 
a  cellular  substance  is,  after  fecundation,  intei-posed  between  the  ovula,  and  this  gra- 

Fig.  CCCLXIII. 

dually  indurating. acquu^es  in  the  lipe  fruit  the  same  consistence  as  the  putamen  itself, 
from  whose  substance  it  cannot  be  distinguished  ;  and  thus,  a  fi-uit  originally  of  one  cell 
becomes  bilocular  ;  the  cells,  however,  are  not  parallel,  as  in  all  those  cases  where  they 
exist  in  the  unimpregnated  ovarium,  but  diverge  more  or  less  upwards."  This  is  sub- 

sequently explained  by  the  same  author  (Am^/'s  Appendix),  by  the  cohesion  of  the 
outer  membranes  of  the  two  collateral  ovules,  originally  distinct,  but  finally  constituting 
this  anomalous  dissepiment,  the  inner  membrane  of  the  ovule  consequently  formmg  the outer  coat  of  the  seed. 

A  happier  name  than  that  of  Proteads  could  not  have  been  devised,  for  the  diversity 
of  appearance  presented  by  the  various  genera  is  such  as  it  would  be  hard  to  parallel  in 

Fig.  CCCLXIII.— Synaphea  dilatata.- and  style  and  stigma. -Fcrd.  Bauer.   1.  a  flower;  2.  one  of  its  lobes  ;  3.  the  ovary 



Dapiinales.] PROTEACEyE. 533 

the  same  Natural  Order.  On  the  one  liand,  we  have  the  liard-coned  Banksias,  and  the 
close-headed  Dryandras  ;  then  come  the  loose-flowered  llakeas  and  Grevilleas ;  and  the 
ranks  are  closed  by  anomalous  genera, 
bearing  the  names  of  Synaphea,  Cono- 
spermum,  Franklandia,  6ic. 

The  principal  stations  of  this  Order  are 
the  Cape  of  Good 
Hope  and  adjacent 
regions,  and  New 
Holland.  A  few  only 
occur  in  South  Ame- 

rica, the  Malay  Ar- 
chipelago, and  else- 

where in  the  south- 
ern hemisphere  ;  in 

the  northern  they 
are  scarcely  known. 
Protea  abyssinica  is, 
liowever,  found  in 
Abyssinia,  and  P. 
Paulina  in  Sennaar. 
In  general  they  occur 
in  land  unfit  for  cul- 

tivation.  Few  are  of 
considerable  size.  Mr.  Frazer  has  reported  the  existence  of  a  plant  he  referred  to 
lianksia  grandis,  with  a  trunk  fifty  feet  high,  and  frequently  moi*e  than  two  feet  and  a 
half  in  diameter,  occupying  the  barren  hills  on  the  banks  of  the  river,  at  Point  Frazer, 
in  the  Swan  River  Colony  ;  and  Grevillea  robusta,  and  Knightia  excelsa,  are  other  in- 

stances of  the  species  acquiring  a  considerable  stature. 
Handsome  evergreen  shrubs,  nmcli  prized  by  gardeners  for  the  neatness  of  their 

appearance,  and  the  beauty  or  singularity  of  their  flowers.  They  are  commonly 
employed  as  fire-wood  at  the  Cape  of  Good  Hope.  The  fruit  of  Guevina  is  sold  like 
nuts  in  the  markets  of  Chile,  under  the  name  of  Avellano. 

Waggon  wheels  are  constructed  at  the  Cape  of  Good  Hope  from  the  wood  of  Protea 
grandiflora,  which  is  called,  in  consequence,  Wagen  boom.  The  dried  flowers  of 
I'etrophila  brevifolia  give  out  to  boiling  water  so  brilliant  a  yellow  colour,  that  it  is 
})ossible  the  plant  might  be  turned  to  account  by  dyers.  The  same  may  be  said  of 
Persoonia  macrostachya.  The  bark  of  Protea  grandiflora  is  used  by  the  Cape  settlers  in 
diarrhoea.  The  seeds  of  Brabejum  stellatum  are  roasted  and  eaten  like  Chesnuts  ;  their 
shells  form  a  substitute  for  coffee.  The  honey  that  flows  from  the  flowers  of  Protea 
mellifera  and  speciosa  is  boiled  down  at  the  Cape  of  Good  Hope,  and  used  agahist 
coughs.  It  is  reported  by  Endlicher  that  the  root  of  Banksia  marcescens  is  emetic  : 
but  upon  no  known  authority.  Upon  the  whole,  the  Order  must  be  regarded  as  one 
of  the  most  useless  to  man,  notwithstanding  the  beauty  of  the  flowers  and  foliage  of  so 
many  species. 

Fig.  CCCLXIV. 

GENERA. 
I.  Ni;CAMENTACE.«,. 
Tribe  I.  Proteidae. 

Aulax,  Be7\ij. 
Leucadendion,  Ilerm. 

Conocarpodendron,  Bh. 
Conocarpus,  Adans. 
Euryspermum,  Salisb. 
Gissonia,  Salisb. 
Chasme,  Salisb. 

I'etrophila,  R.  Br. Arthrostipma,  Endl. 
Petrophile,  Endl. 
Symphyolepis,  Endl. 
Xerostolc,  Endl. 

Isopogon,  R.  Br. 
Atylus,  Salisb.  part. Eustrobilus,  Endl. 
Hypsanihiis,  Endl. 

Protea,  Linn. 
Leucadendron,  Linn. 

Lepidocarpodendron, 
Boerh. 

Scolymocephalus ,  Win, 
Erodendrum,  Salisb. 
Pleiiranthe,  Salisb. 
Gaguedi,  Bruce. Leucospermum ,  R.  Br. 
Conocarpodendron, Mh. 
Diastella,  Salisb. 

Mimetes,  Salisb. 
Jlypophyllocarpoden- dron,  Boerh. 

Serruria,  Salisb. 
Serraria ,  Burm. 

Nivenia,  R.  Br. 
Puranomus,  Salisb. 

SorocephaJus,  R,  Br. 
Soranthc,  Salisb. 
Mischocaryon,  Endl. 
Cardiocaryoti,  Endl. 

Spatalla,  Salisb. Coilostigma,  Eijdl. 

Cyrtostigma,  Endl. Adenanthos,  Labill. 
Tribe  II.  Conospermidse. 
Synaphea,  R.  Br. C'onospermum,  Smith. Chilurus,  R.  Br. 

Isomerium,  R.  Br. 
Stirlingia,  Endl. 

Simsia,  R.  Br. 
Tribe  III.  Franklandidae- 
Franklandia,  R.  Br. 
Tribe  IV.  Persoonida'. 

Syraphyonenia,  R.  Br. 
Agastachys,  R.  Br, Cenarrhenes,  Labill. 

*  ?  Potameia,  Thouars. 
Persoonia,  Smith. 

Pciitudactylon,  Giirtn. 

Liiikia,  C'avan. Brabejum,  Linn. 
Brabyla,  Linn. Guevinia,  Mul. 
Quadria,  R.  et  Pav. 
Ncbu,  Feuill. Bellendena,  R.  Br. 

II.  FOLLICULARES. 
Tribe  I.  Grevillidae. 

Anadenia,  R.  Br. 
Manglesia,  Endl. 
Grevillea,  R.  Br. 

Lissostylis,  R.  Br. 
Lyssanthe,  Salisb. 
Ptychocarpa,  R.  Br. 
Eriostylis,  R.  Br. 
Stylurus,  Salisb. 
Plagiopoda,  R.  Br. 
CoHogyne,  R.  Br. 
Calolhyrsus,  R.  Br. 

Fig.  CCCLXIV.— Hakea  acicularis.— ^'tvd.  Bauer.  I. 3.  the  pistil ;  4.  a  fruit ;  5.  a  seed  ;  6.  half  an  embryo. 
a  couple  of  flowers:  2.  a  flower  magnified ; 
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Cyclopkra,  R.  Br. Hakea,  Schrad. 
Conchium,  Smith. 

Larabertia,  Smith. 
Xylomelum,  Smith. 
Orites,  R.  Br. 

Amphiderris,  R.  Br. 
Oritina,  R.  Br. 

Adenostephanes,  Klotzh. 
Rhopala,  Schreb. 

Roupnlu,  Aubl. Leinkeria,  Scop. 
Dicknekeria,  Flor.  Fl. 

Andripetalum,  Schott. 
Andriapetalum,  Pohl. 

Helicia,  Lour. 
Helitophyllum ,  Blum. 

Knightia,  R.  Br. 
Eucarpha,  R.  Br. 

Embothrium,  Forst. 
Oreocallis,  R.  Br. 
Telopea,  R.  Br. 

Hylogyne,  Salisb. Lomatia,  jR.  Br. 
Tricondylus,  Salisb. 
Amphiloma,  Endl. 

Stenocarpus,  R.  Br. 
Cybele,  Salisb. 
Agnosius,  A.  Cunu. 

Tribe  II.  Banksida;. 
Banksia,  Linn.  fil. 

Isostylis,  R.  Br. 
Dryandra,  R.  Br. 

Josephia,  Salisb. Hemiclidia,  R.  Br. 
?  C'ylindria,  Lour. 

Numbers.  Gen.  44.    Sp.  650. 
Santalacece. 

Position. — Thymelacete. — Proteace^. — Lauracca?. 

ADDITIONAL  GENERA. 

Faiirea,  Harvey,  near  Protea. 
Orothamnus,  Pappe,  near  Mimetes. 
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Order  CCV.    LAURACEtE.— Laurels. 

Lauri,  Jms*.  Qm.  80.  (1789).— Laurineae,  Vent.  Tabl.  (1799);  R.  Drown  Prodr.  401;  Necx  in  Wall.  PL As.  Rar.  2.  58;  Laurin.  Expositio,  (1833);  Endl.  Gen.  cvi.;  Mcisn.  Gen.  324. 

Diagnosis. — Daphnal  Exogcns,  with  anthers  bursting  hy  recurved  valves,  perfect  leaves. 
and  naked  fruit. 

Trees,  often  of  great  size.  Leaves  without  stipules,  alternate,  seldom  opposite,  entire 
or  very  rarely  lobed.    Inflorescence  paiiicled  or  uinbclled.    Calyx  4-G-cleft,  sometimes 

Fig.  CCCLXV. 

J  $  by  abortion,  with  imbricated  aestivation,  the  limb  some- 
times obsolete.  Petals  0.  Stamens  definite,  perigynous,  oppo- 

site the  segments  of  the  calyx,  and  usually  twice  as  numerous  ; 
the  3  innermost,  which  are  opposite  the  3  inner  segments  of 
the  calyx,  stei-ile  or  deficient  ;  the  6  outermost  scarcely  ever 
abortive  ;  anthers  adnate,  2-4 -celled  ;  the  cells  bursting  by  a 
longitudinal  persistent  valve  from  the  base  to  the  apex  ;  the 
outer  anthers  valved  inwards,  the  inner  valved  outwards  [or 
both  valved  inwards].  Some  glands  usually  present  at  the  base 
of  the  imier  filaments.  Ovary  superior,  1 -celled,  (formed  of 
3  valvate  carpellary  leaves,  and  as  many  rib-like  placentae  sta- 

tioned at  the  sutures,  all  genei*ally  imperfect  except  one,  Endl.), 
with  one  or  two  single  pendulous  ovules  ;  style  simple  ;  stigma 
obtuse,  2-  or  3 -lobed.  Fruit  baccate  or  drupaceous,  naked  or 
covered,  often  placed  upon  or  within  the  enlarged  apex  of  the 
flower-stalks.  Seed  without  albumen  ;  embryo  inverted  ;  coty- 

ledons large,  plano-convex,  peltate  near  the  base  ;  radicle  very 
short,  superior  ;  plumule  conspicuous. 

Laurels  are  distinguished  from  all  incomplete  apetalous  Dico- 
tyledons, except  Plume  Nutmegs,  by  the  pecuhar  dehiscence 

of  their  anthers,  and  they  are  divided  from  that  Order  by  the 
ovule  being  pendulous,  not  erect.    In  sensible  qualities  they 

resemble  Nutmegs,  which  are  at  once  known  by  their  unisexual  flowers  and  columnar 

Fig.  CCCLXVI. 

Fig.  CCCLXV. — Litsaea  Baueri.  1.  a  male  flower ;  2.  a  female  ;  3.  a  stamen,  with  a  gland  at  the  base; 4.  an  anther,  with  the  recurved  valves  ;  5.  a  cluster  of  fruit ;  6.  a  cotyledon  seen  from  within,  with  the 
pluumle  adhering  to  the  inner  face. 

Fig.  CCCLXVI. — Dehaasia  media. — Blume.    1.  its  fruit  and  thickened  peduncle  ;  2.  a  section  of  it. 
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stamens.  According  to  Nees  von  Esenbeck,  their  ovary  is  composed  of  three  carpels  ; 
and,  if  so,  they  are  as  near  Buckthorns  as  Daphnads  ;  but  this  opinion  does  not  seem  to 
be  supported  by  sufficient  evidence  ;  on  the  contrary,  the  exterior  of  the  ovary  and  its 
interior  cavity  present  all  the  appearance  of  simphcity,  unless  a  trifling  and  occasional 
lobing  of  the  stigma  be  taken  as  proof  of  a  compound  structure.  INees  v.  Esenbeck, 
however,  describes  the  ovary  as  being  really  composed  of  3  valvate  carpellary  leaves, 
with  marginal  placentae.  Berberids,  another  Order,  with  recurved  anther-valves, 
seem  far  removed  by  their  polypetalous  flowers,  hypogynous  stamens,  and  copious 
albumen. 

Trees,  inhabiting  cool  places  in  the  tropics  of  either  hemisphere  ;  in  a  very  few 
instances  only,  straggling  to  the  northward  in  North  America  and  Euro])e.  On  the 
latter  continent  Laurus  nobilis  is  the  only  species  found  in  a  wild  state.  Scarcely  any 
species  are  known  to  exist  on  the  continent  of  Africa,  This  is  the  more  remarkable,  as 
several  species  of  Laurus  have  been  found  both  in  Teneriffe  and  Madeira,  and  others 
exist  in  Madagascar,  and  in  the  Isles  of  France  and  Bourbon. 

The  species  of  this  extensive  Order  are  in  all  cases  more  or  less  aromatic  and  fra- 
grant ;  some  are  valuable  for  their  timber,  others  bear  fruits  that  partake  of  the  quality 

of  the  Nutmeg,  a  certain  number  are  useful  febrifuges,  and  some  yield  a  fixed  as  well  as 
volatile  oil,  and  an  abundance  of  camphor.  Foremost  among  them  are  Cinnamon  and 
Cassia,  two  well-known  spices  brought  to  Europe  from  the  hotter  parts  of  Asia.  A.c- 
cording  to  Blume,  the  finest  sort  of  Cinnamon  is  produced  by  the  Cinnamomum  zeyla- 
nicum  of  Nees  ;  and  Chinese  Cassia-bark  by  Cinnamomum  Cassia  (C.  aromaticum, 
Nees).  But  Dr.  Wight  has  ascertained  that  Cassia-bark  is  really  produced  by  several 
and  perhaps  nearly  all  the  species  of  Cinnamomum.— i/oofer's  Journal,  2.  342.  Culi- lawan  bark,  a  very  valuable  product,  with  a  taste  of  Cloves,  is  yielded  by  Cinnamomum 
Culilawan,  and  many  more  species  of  the  same  genus  have  been  found  to  resemble 
Cinnamons  in  their  peculiar  qualities,  especially  C.  nitidum,  which  is  said  to  have 
furnished  a  part  of  the  aromatic  dried  leaves  once  employed  under  the  name  of  Folia 
Malabathri,  Tamalapathri  or  Indi. — See  Blume's  Rumphia,the  works  of  Dierbach,Geiger, 
Guibourt,  and  Pereira,  and  Endlicher's  Enchiridion,  for  fui'ther  information  upon  this 
subject.  Many  others  have  the  quality  of  Cinnamon,  although  belonging  to  different 
genera.  The  Cinnamon  of  Santa  Fe  is  produced  by  Nectandra  cinnamomoides  ;  of  the 
Isle  of  France  by  Oreodaphne  cupularis.  The  Clove  Cassia  of  Brazil  is  the  bark  of 
Dicypellium  caryophyllatum,  which  Martius  terms  "  Arbor  omnium  Laurinearum  quas 
Brasiha  alit  nobilissima."  To  these  must  be  added  Brazilian  Sassafras  (Nectandra 
cymbarum),  Bois  de  Rose  (Licaria  guianensis),  and  the  Casca  preciosa  of  the  Portuguese 
(Mespilodaphne  pretiosa). 
Among  the  timber  trees  must  be  mentioned  the  celebrated  Greenheart  of  Demerara, 

whose  wood  is  remarkable  for  its  hardness,  and  which  is  the  Nectandra  Rodisei  of 
Schomburgk  ;  the  Siraballi  of  the  same  colony  is  a  fragrant  and  valuable  timber 
obtained  from  some  species  allied  to  Oreodaphne.  A  coarse  Mahogany  is  obtained  in 
Madeira  from  Persea  indica,  called  Viiiatico  ;  the  Sweet-wood  of  Jamaica,  a  hard 
yellow  durable  wood,  belongs  to  Oreodaphne  exaltata,  and  the  Til  of  the  Canaries,  a 
sort  of  timber  with  an  atrocious  odour,  bears  the  name  of  Oreodaphne  foetens. 

Of  those  with  aromatic  fruits  there  are  the  Pichurim  Beans  of  commerce,  which 
have  been  ascertained  to  be  the  cotyledons  of  Nectandra  Puchury,  and  have  the 
flavour  of  Nutmegs  of  inferior  quality  ;  the  Camara,  or  Ackawai  Nutmeg,  produced 
by  Acrodiclidium  Camai'a,  ScJioiab.,  considered  in  Guiana  to  be  one  of  the  most 
efficacious  remedies  in  cohc,  diarrhoea,  and  dysentery  ;  Cujumary  Beans,  from  Ayden- 
dron  Cujumary,  and  Laurel.  The  Clove  Nutmegs  of  Madagascar  are  gathered  from 
Agathophyllum  aromaticum,  and  Brazilian  Nutmegs  from  Cryptocarya  moschata. 
Among  febrifuges  the  Bibiri  or  Beebeeru  of  Guiana,  Nectandra  Rodieei,  claims 

a  high  rank  :  Dr.  Maclagan  has  shown  that  sulphate  of  Beebeerim  acts  with  rapid 
and  complete  success  in  arresting  ague. — Trans.  R.  S.,  Edinh.,  xv.  The  bark  of 
Caryodaphne  densiflora  is  brownish,  tonic,  and  contains  a  great  quantity  of  bitter, 
somewhat  balsamic  extractive  matter  ;  the  leaves  are  gratefully  aromatic  ;  they  are  used 
in  infusion,  like  tea,  against  spasms  of  the  bowels,  and  the  convulsive  affections  of  pregnant 
women.  Sassafras  officinale,  a  large  tree  inhabiting  the  United  States,  has  great 
reputation  as  a  powerful  sudorific,  and,  combined  with  Guaiacum  and  Sarsaparilla,  in 
cutaneous  affections,  chronic  rheumatism,  and  old  syphilitic  maladies.  The  dried 
leaves  contain  so  much  mucilage  that  they  are  used  in  Louisiana  for  thickening  soup,  like 
Hibiscus  esculentus.  The  bark  of  the  branches  as  well  as  the  wood  has  been  employed  : 
but  they  are  inferior  to  the  bark  of  the  root.  In  Sumatra  the  place  of  this  tree  is 
taken  by  another  species,  the  Sassafras  Parthenoxylon,  called  Oriental  Sassafi'as. 
Benzoin  odoriferum  is  another  plant  with  similar  qualities.  Its  bark  is  highly  aromatic, 
stimulant  and  tonic  ;  and  is  given  in  decoction  or  powder  in  intermittents.    An  infusion 
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of  the  twigs  acts  as  a  vermifuge  ;  the  oil  of  the  berries,  which  are  aromatic,  is 
stimulant.  These  berries  are  said  to  have  been  used  in  the  United  States  during  the 
American  war  as  a  substitute  for  Allspice.  Laurus  nobilis  has  also  aromatic  leaves,  but 
they  are  chiefly  used  by  confectioners.  Among  fatty  matters  may  be  mentioned  that  of 
Tetranthei'a  lloxburghii,  whose  fruit  yields  a  greasy  exudation.  It  is  a  fixed  oil  which 
is  supposed  to  constitute  the  principal  part  of  tlie  fruit  of  Persea  gratissima,  so  much 
esteemed  in  the  West  Indies  under  the  name  of  the  Avocado  Pear.  Camphor  is  by  no 
means  an  uncommon  secretion  of  these  plants.  It  occurs  abundantly  in  some  species 
of  Cinnamomum,  especially  in  their  roots,  which  are  so  much  contaminated  by  it 
as  to  be  unfit  for  use  as  a  spice.  The  Camphor  of  commerce,  however,  or  Chinese 
Camphor,  is  obtained  in  Camphora  officinarum  from  the  wood,  branches  and  leaves,  by 
means  of  dry  distillation.  It  is  a  kind  of  Stearoptine  remaining  after  the  Elseoptine  or 
ethereal  oil  of  the  Hve  tree  is  evaporated. — Necs.  It  is  chiefly  produced  in  the  island 
of  Foi-mosa,  and  brought  by  the  Chinchew  junks  in  very  large  quantities  to  Canton, 
whence  foreign  markets  are  supplied.  In  some  cases  a  volatile  oil  is  obtained  from  the 
Laurels  in  large  quantities  ;  that  of  Oreodaphne  opifera,  a  tree  found  in  vast  forests 
between  the  Oronoko  and  the  Parime,  is  produced  in  great  abundance  by  merely 
making  an  incision  into  the  bark  with  an  axe,  as  deep  as  the  liber.  It  gushes  out  in 
such  quantity,  that  several  quarts  may  be  obtained  by  a  single  incision.  It  has  the 
reputation  of  being  a  powerful  discutient.  The  fruit  of  this  tree  yields  upon  distillation 
a  limpid  volatile  oil  of  a  yellow  wine-colour,  an  aromatic  acrid  taste,  and  smell  as  if  old 
oil  of  Orange-peel  had  been  mixed  with  oil  of  Rosemary.  It  is  used  in  Brazil  in  contrac- 

tions of  the  joints,  pains  in  the  limbs,  and  similar  cases,  under  the  name  of  Canella  de 
Cheiro. — Martins. 

GENERA. 
Cinnamomum,  Bwm. 

Malabathrum,  Burm. 
Camphora,  Nees. 
Apollonias,  Nees. 
Plicebe,  Nees. 
Persea,  Gaertn. 

Eriodaphne,  Nees. 
jVIachilus,  Nees. 
Boldu,  Ftuill. 
Alseodaphne,  Nees. 
Ilufelandia,  Nees. 
Dehaasia,  Blume. 

Haasia,  Blume. 
Endiandra,  R.  Br. 
Beilschmiedia,  Nees. 
Cecidodaphne,  Nees. 
Cryptocarya,  R.  Br. 

Peumus,  Nees. 
Gomortef/a,  Ruiz,  et  P, 
Adenosiemm,  Pers. 
Keulia,  Molina. 

Caryodaphne,  Blvme. 
Agathophyllum,  Juss. Evodia,  Gasrtn. 

Ravensara,  Sonner. 
Mespilodaphne,  Nees. 
Aydendron,  Nees  etMart. 
Evonymodaphne,  Nees. 
Acrodiclidium,  Nees. 
M  isanteca,  Seh Irchtend . 
Nectandra,  Roitb. 
Pomatia,  Nees. 
Porostema,  Schreb, 

Oicypellium,  Nees. ?  Licaria,  Aubl. 
Petalanthera,  Nees. 
I'leorothyrium,  Nees. 
'I'eleiandra,  Nees. 
Leptodaphne,  Nees. 
Ajovea,  Aubl. Douglasia,  Schreb. 

Ehrhartia,  Scop. 
Gceppertia,  Nees. Endlicheria,  Nees. 

Schauera,  Nees. 
Oreodaphne,  Nees. 

Aperiphracta,  Nees. 
Apriodaphne,  Nees. Ocotea,  Gaertn.  f. 
Ceramophora,  Nees. 
Adenoti-achelium,  Nees 
Umbellularia,  Nees. 

?  Menestrata,  Flor.Flum. 
?  Linharea,  Arruda. 
Camphoromoea,  Nees. 
Ocotea,  Aubl. 

Stryclmodaphne,  Nees. 
Seimebiera,  Necl^. 

Gymnobalanus,  Nees. 
Sassafras,  Nees. 
Benzoin,  Nees. 

Calosma,  Presl. 
Cylicodaphne,  Nees. Tetranthera,  Jacq. 

Litsea,  Lam. 
Tomex,  Thunb. 
Berrya,  Klein. Scb'i/era,  Lour. 
Hexanthus,  Lour. 
Glabraria,  Linn. 
Fiiva,  Gmel. 

Polyadenia,  Nees. Laurus,  Tournef. 
Lepidadenia,  Nees. 
Dodecadenia,  Nees. 
Actinodaphne,  Nees. 

lozoste,  Nees. 
Daphnidium,  Nees. 
LitssL'a,  Juss. 

Tetradenia,  Nees. 
Darwinia,  Dennst. 

Numbers.  Gen.  46.    Sp,  450. 

A  tJierospermacecB. 
Position. — Thvmelacese. — Laurace^. — Cassythaceae. 

ADDITIONAL  GENERA. 

Parthenoxylon,  Bl.  near  Sassafras. 
Lindera,  Tkunb.  =  Benzoin, ,  iV^ees. 
Nothaphoebe,  Bl.  near  Phoebe. 
Dictyodaphne,  Bl.  near  Endiandra. 
Dehaasia,  Bl.  near  Cryptocaiya. 

Cyanodaphne,  Bl.  near  Cryptocan\a. 
Iteadaphne,  Bl.  near  Tetranthera. 
Aperula,  Bl.  near  Benzoin. 
Nesodaphne,  Hooh.  f.  near  Persea. 
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Order  CCVI.    CASSYTHACEiE.— Dodder-Laurels. 

Laurinac,  §  Cassythefe,  Necs  ah  Esenb.  Laurin.  Expos.  20.  (1833).— Cassythese,  Lindl.  Nixus.  PL  15. (1833).-Cassythace8e,  Ed.  Pr.  (1836). 

Diagnosis. — Daphnal  Exogens,  with  anthers  hursting  ly  recurved  valves,  scales  for  leaves, 
and  fruit  buried  in  a  succulent  ̂ permanent  calyx. 

These  plants  have  quite  the  appearance  of  Dodders,  and,  like  them,  appear  to  live 
parasitically  on  other  plants.  They  have  no  leaves 
properly  so  called,  but  scales  appear  here  and  there 
on  their  cord-like  colourless  twining  stems.  The  ge- 

neral structure  of  their  flowers  is  that  of  Laurels.  The 
calyx  is  6-parted,  the  3  outer  divisions  being  small 
and  inconspicuous.  The  stamens  are  petaloid,  twelve 
in  number,  in  4  rows  ;  the  two  external  rows  are  per- 

fect, with  2-celled  anthers,  whose  valves  are  recurved 
and  turned  inwards  ;  the  next  row  is  very  much 
smaller,  and  has  a  pair  of  glands  at  the  base  of  each, 
while  the  valves  of  the  anthers  turn  outwards  ;  the 
fourth  row  is  scale-like  and  abortive.  The  ovary  is 
one-celled,  and  contains  one  ovule  ;  it  extends  up- 

wards into  a  short  style  with  a  simple  stigma.  The 
fruit  is  a  nut,  coated  by  the  succulent,  enlarged,  and 
permanent  calyx ;  it  contains  a  single  seed  without 
albumen,  an  embryo  with  plano-convex  cotyledons,  and 
an  inclosed  superior  radicle. 

The  structure,  then,  is  nearly  that  of  Laurels,  the 
main  difference  consisting  in  the  fruit  being  inclosed 
in  a  berried  calyx.  I  formerly  supposed  that  more 
vahd  distinctions  existed,  having  been  misled  by  a 
description  given  by  Nees  v.  Esenbeck.  Mr.  Gardiier 
has,  however,  shown  that  this  was  very  erroneous 
(HooJcer^s  Journal,  2.  26),  and  he  entertains  no  doubt 
about  the  identity  of  Laurels  and  Dodder- Laurels.  It 
seems  to  me,  however,  better  to  keep  them  distinct 
until  some  connecting  link  shall  have  been  discovered, 
if  there  be  such  a  thing. 

The  species  are  found  in  the  hottest  parts  of  the 
world. 

Nothing  is  known  of  their  uses. 

GENUS. 
Cassytha,  L. Fig.  CCCLXVII.  Volutella,  Forsk 

Calodium,  Lour. 

Numbers.  Gen.  1.    Sp.  9. 

CuscutacecB  ? 
Position. — Lauracese. — Cassythace^.  

Fig.  CCCLXVII.-  Cassytha  filiformis.   l.a  flower ;  2.  a  fruit ;  3.  a  section  of  it  transversely. 

(See  Ann.  des  Sc.  Nat.,  3  ser.,  V.  247.) 
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Alliance  XLII.    ROSALES. — The  Rosal  Alliance. 

Diagnosis. — Pcrigynous  Exogem,  with  monodiclilamydcous flowers,  distinct  carpels,  sutu- 
red placcntcB,  definite  seeds,  corolla,  if  present,  polypetalous,  and  an  amygdaloid 

emhryo  with  little  or  no  albumen. 

The  sequence  of  affinities  seems  to  be  broken  when  Daphnals  are  stationed  next 
Rosals  ;  but  if  Calycanths  ai'e  regarded  as  the  equivalent  among  Rosals  of  Plume 
Nutmegs  among  INlenispermals,  the  transition  is  not  so  violent  ;  for  the  relation  of 
Laurels  to  Plume  Nutmegs  is  usually  admitted,  and  therefore  their  affinity  to  Caly- 
cantlis  must  also  be  conceded.  In  fact,  in  Calycanths  we  have  the  apetalous  structure 
and  aromatic  qualities  of  Laurels  combined  with  the  peculiar  characters  of  Roseworts. 

The  Rosal  Alliance  is  in  many  instances  known  by  its  indefinite  stamens,  but  that 
character  is  not  found  in  any  large  number  of  Leguminous  plants,  and  is  departed  from 
even  among  Roseworts  themselves.  Their  apocarpous  fruit,  small  number  of  vseeds,  and 
amygdaloid  embryo,  are  better  characteristics.  The  obliquity  of  the  carpels  will  in  all 
instances  show  that  those  organs  are  simple,  and  a  part  of  a  system  of  separation,  not 
consolidation,  and  by  this  circumstance  Roseworts  are  clearly  known  from  Daphnals,  in 
which  the  fruit,  although  simple  in  appearance,  has  probably  a  compound  structure. 

Rosals  touch  Ficoidals  by  Sanguisorbs,  and  Saxifragals  by  Roseworts  themselves  ;  for 
the  genera  of  the  latter  have  not  unfrequently  been  confounded  by  even  good  Botanists 
with  those  of  Saxifrages.  The  small  embryo  and  albumen  of  the  latter  offer,  however, 
a  clear  mark  of  distinction. 

Natural  Orders  of  Rosals. 
Flowers  consisting  of  numerous  imbricated  scales.  Cotyledons  1  on-  n  , 

convolute.     .   .    ;20/.  Cal.canthace^. 

Flowers  polypetalous  (or  apetahus),  nearly  or  quite  regular. '\ Carpel  solitary.    Style  proceeding  from  the  base  of  the  >208.  Chrvsobalanace^. 
ovary  J 

Flowers  polypetalous  (or  apetalous),  papilionaceous  or  legu-  "1 minous.    Caipel  solitary,  with  the  style  proceeding  from  >  209.  Fabace^. 
the  apex  of  the  ovary  J 

Flowers  polypetalous,  regular,  drupaceous.    Cai^el  solitary, 'X^^^  Drupace^e with  the  style  proceeding  from  the  apex  of  tlie  ovary  •    •     J  * 
Flowers  polypetalous.  regular.    Carpels  adhering  to  the  calyx  1  21 1  Pomacete by  their  back  J 
Flowers  apetalous.    Carpel  solitary,  inclosed  in  a  hardened^^^-^^  g^jj  rb 

calyx-tube  forming  a  false  pericarp  J       *  ̂   ^ 
Flowers  polypetalous.    Carpels  free  from  the  calyx,  and  quite  1     3  Rosace  e or  nearly  so  from  each  other  J 
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Order  CCVII.    CALYCANTHACE^.— Calycanths. 

Calycanthese,  Lindl.  in  Bot.  Reg.fol.  404.  (1819)  ;  DC.  Prodr.  3.  1. ;  Endl.  Gen.  cclxxi. :  Meisner  Gen. 
p.  106.— Calycanthinas,  Link.  Enum.  2.  66.  (1822;. 

Diagnosis. — Rosal  Exogens,  wJtose  floioers  consist  of  numerous  imbricated  scales,  and  have 
convolute  cotyledons. 

Shrubs, Avitli  square  steins,  having  4  woody  imperfectaxes, surrounding  the  central  ordi- 
nary one.  Leaves  opposite,  simple,  scabrous,  without  stipules.  Flowers  axillary,  solitary. 

Sepals  and  petals  confounded,iudefinite,  imbricated,  combined  in  a  fleshy  tube.  Stamens 

Fig.  CCCLXVIII. 

indefinite,  inserted  in  a  fleshy  rim  at  the  mouth  of  the  tube,  the  inner  sterile  ;  anthers 
adnate,  turned  outwards.  Ovaries  several,  simple,  1 -celled,  with  one  terminal  style, adher- 

ing to  the  inside  of  the  tube  of  the  calyx.  Ovules  anatropal,  solitary,  or  sometimes  2,  of 
which  one  is  abortive,  ascending.  Nuts  inclosed  in  the  fleshy  tube  of  the  calyx,  1- 
seeded,  indehiscent.  Seed  ascending  ;  albumen  none  ;  cotyledons  convolute,  with  their 
face  next  the  axis  ;  radicle  inferior. 

Jussieu  originally  placed  this  Order  at  the  end  of  Roseworts  ;  he  subsequently  re- 
ferred it  to  Monimiads  ;  and  I  afterwards  formed  it  into  a  particular  family.  With 

Monimiads  it  is  less  nearly  related  than  it  appears  to  be,  the  principal  points  of  resem- 
blance being  the  collection  of  several  nuts  within  a  fleshy  calyx  in  both  Orders  ;  for 

Calycanths  can  scarcely  be  considered  apetaious,  as  some  Monimiads  ai'e,  on  account 
of  the  obvious  petals  of  Chimonanthus.  The  imbricated  sepals,  in  Calycanthus  chocolate- 
coloured  and  becoming  confounded  with  the  petals,  the  fragrance  of  the  flowers,  and  the 
plurality  of  ovaries,  seem  to  indicate  an  affinity  with  Magnoliads,  and  especially  with 
Illicium  ;  but  the  decidedly  perigynous  stamens  and  fleshy  calyx  inclosing  the  ovaries 
in  its  tube,  the  highly  developed  embryo,  and  want  of  albumen,  are  great  objections  to 
such  an  approximation.  Myrobalans  agree  in  having  an  exalbuminous  embryo,  with 
convolute  cotyledons  ;  but  with  this  their  resemblance  ceases.  Myrtleblooms  also  agree 
in  this  same  particular,  in  the  case  of  Punica  ;  and  their  opposite  leaves,  without  sti- 

pules, and  frequent  fragrance,  strengthen  the  affinity  indicated  by  the  embryo.  Rose- 
worts,  however,  to  which  Jussieu  originally  referred  Calycanthus,  agree  much  more 
nearly  in  the  perigynous  insertion  of  their  stamens,  in  the  peculiar  structure  of  their 
calyx,  the  tube  of  which  in  the  Rose  is  entirely  analogous  to  that  of  Calycanths,  in  the 
superposition  of  their  ovules  when  two  are  present,  and  in  the  high  development  of 
their  exalbuminous  embryo  ;  upon  the  whole,  therefore,  no  Order  appears  to  have  so 
much  affinity  with  Calycanths  as  Roseworts  ;  and  the  sagacity  of  Jussieu,  in  originally 
referring  Calycanthus  to  that  Order,  is  completely  confirmed  by  the  discovery  recently 
made  by  Lowe,  that  the  cotyledons  of  Chamsemeles,  a  genus  of  Appleworts,  are  convo- 

lute. This,  I  think,  fixes  the  station  of  Calycanths  in  the  neighbourhood  of  Roseworts, 
from  which  they  are  distinguished  by  the  imbricated  sepals,  and  the  anthers,  partly 

Fig.  CCCLXVIII.— Calycanthus  floridu.s.  1.  a  flower;  2.  the  same  without  the  sepals  and  petals ; 
3. a  perpendicular  section  of  the  last ;  4.  a  section  of  an  ovary  ;  i).  a  nut ;  6.  an  embryo  ;  7.  a  transverse section  of  it. 
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fertile  and  partly  sterile,  being  turned  outwards.  This  Order  is  also  characterised  by  the 
singular  structure  of  the  wood,  a  peculiarity  originally  remarked  by  Mirbel  in  one  spe- 

cies, and  which  I  have  since  ascertained  to  exist  in  all.  In  the  stems  of  these  plants 
there  is  the  usual  deposit  of  concentric  circles  of  wood  around  the  pith,  and  in  addition 
four  very  imperfect  centres  of  depositi'on  on  the  outside  next  the  baric  ;  a  very  unusual 
structure.  A  good  figure  of  this  intei'esting  fact  has  been  given  by  Mirbel  in  the 
Annalcs  des  Sciences  Naturellcs,  vol.  14.  p.  367.  It  must  be  also  added  that  the  woody 
tissue  of  this  Order  exhibits  disks  extremely  like  those  of  Conifers. 

Natives  of  North  America  and  Japan. 
The  aromatic  fragrance  of  the  flowers  is  their  well-known  quality.  It  appears  that 

this  also  exists  in  their  bark,  which  is  consequently  employed,  in  the  case  of  C.  floridus, 
as  a  substitute  for  Cinnamon  in  the  United  States. 

GENERA. 
Culycanthus,  L. BuUneria.  Duliam. 
Beureria,  Ehret. 
Basteria,  Adans. 
Pompadoura,  Uouch. 

Chimonanthus,  Lindl. 
Mcratia,  Nees. 

Numbers.  Gen.  2.  Sp.  6. 

MagnoliacecB. Position. — Rosaceoe. — Calycanthace^e. — Pomaceie. 
MyrtacecB. 
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Order  CCVIII.    CHRYSOBALANACEiE.— Chrysobalans. 

Chrysobalaneae,  R.  Brown,  in  Tuckei/'s  Voyage  to  the  Congo,  App.  (1818)-  DC.  Prodr.  2.  5-'5  a  §  o/ Rosaceae ;  Bartl.  Ord.  Nat.  p.  405 ;  Endl.  Gen.  cclxxiv.;  Meisner  Gen.  p.  101. 

Diagnosis.— ^osaZ  Fxogens,  with  polypetalous  or  apetalom  flowers,  which  are  nearly  or quite  regular,  a  solitary  carpel,  and  a  style  proceeding  from  its  base. 
Trees  or  shrubs.  Leaves  simple,  alternate,  stipulate,  with  no  glands,  and  veins  that 

run  parallel  with  each  other  from  the  midrib  to  the  margin.    Flowers  in  racemes,  or 
panicles,  or  corymbs.  Calyx  5-lobed, 
sometimes  unequal  at  the  base,  with 
an  imbricated  aestivation.  Petals 
with  short  stalks,  more  or  less  irre- 

gular, either  5  or  none.  Stamens 
either  definite  or  00,  usually  irregu- 

lar either  in  size  or  position.  Ovary 
superior,  consisting  of  a  single  carpel, 
1-  or  2-celled,  cohering  more  or  less 
on  one  side  with  the  calyx  ;  ovules 
twin,  erect,  anatropal  ;  style  single, 
arising  from  the  base  ;  stigma  simple. 
Fruit  a  drupe  of  1  or  2  cells.  Seed 
erect.  Embryo  with  fleshy  cotyle- 

dons, and  no  albumen. 
The  obvious  affinity  of  this  Order 

is  with  Almondworts,  from  which  it 
differs  in  having  irregular  stamens 
and  petals,  and  a  style  proceeding 
from  the  base  of  the  ovary.  With 
Roseworts,  to  which  Chrysobalans 
have  a  strict  relation,  they  agree  in 
the  same  manner  as  Almondworts, 
excepting  the  characters  just  pointed 
out.  To  leguminous  plants,  with 
drupaceous  fruit,  they  approach 
closely  in  the  irregularity  of  their 
stamens  and  corolla,  and  especially 

in  the  cohesion  which  takes  place  between  the  stalk  of  the  ovary  and  the  sides  of  the 
calyx  ;  a  character  found,  as  De  Candolle  well  remarks,  in  Jonesia  and  Bauhinia, 
undoubted  leguminous  plants  :  Chrysobalans  are  distinguished  from  this  latter  Order 
by  the  position  of  their  style  and  ovules,  and  by  the  relation  which  is  borne  to  the  axis 
of  inflorescence  by  the  odd  lobe  of  the  calyx  being  the  same  as  occurs  in  Roseworts. 
Brown  remarks  that  the  greater  part  of  the  Order  has  the  flowers  more  or  less  irregu- 

lar, and  that  the  simple  ovary  of  Parinarium  has  a  dissepiment  in  some  degree  analo- 
gous to  the  moveable  dissepiment  of  Banksia  and  Dryandra  ;  but  we  now  know,  from 

the  more  recent  observations  of  this  learned  Botanist  upon  the  ovule,  that  the  dissepi- 
ment of  Proteads  arises  differently.  The  analogy  of  structure,  as  to  the  dissepiment  of 

Parinarium,  is  to  be  sought  in  Amelanchier. 
Chrysobalans  are  principally  found  in  the  tropical  regions  of  Africa  and  America  ; 

none  are  recorded  as  natives  of  Asia  ;  but  there  is  reason  to  believe,  from  specimens  of 
large  trees  seen  in  the  forests  of  India,  without  flowers  or  fruit,  by  Wallich,  that  one  or 
two  species  of  Parinarium  are  indigenous  in  equinoctial  Asia  ;  and  Royle's  genus  Prin- 
sepia,  founded  upon  a  spiny  plant  from  Nipal,  is  apparently  referable  to  this  Order. 
One  s])ecies  of  Chrysobalanus  is  found  as  far  to  the  north  as  the  pine-barrens  of  Georgia 
in  North  America  ;  a  climate,  however,  as  in  all  the  regions  bounding  the  Gulf  of 
Mexico  on  the  north,  much  more  heated  than  that  of  most  other  countries  in  the  same 
parallel  of  latitude. 

Many  of  these  are  what  in  Europe  are  called  Stone-fruits.  Moquilea  grandiflora 
yields  eatable  drupes  in  Brazil.    The  fruit  of  Chrysobalanus  Icaco  is  eaten  in  the  West 

Fig.  CCCLXIX 

Fig.  CCCLXIX. — Moquilea  canomensis. — Murtius,  1.  a  flower j  2.  an  ovary;  3.  a  perpendicular section  of  the  last  ;  4.  a  fruit ;  5.  a  lierneL 
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Indies,  under  the  name  of  Cocoa-plum  ;  another  is  brought  to  market  in  Sierra  Leone 
(C.  Uiteus) ;  and  the  Rough-skiinied,  or  Gray  phmi  of  the  same  colony  is  the  produce 
of  Parinariuni  excelsum.  The  kernel  of  Parinariuni  canipcstre  and  niontanum  is  said 
by  Aublot  to  be  sweet  and  good  to  eat.  The  seeds  of  Prinsei)ia  utilis  yield  by  expres- 

sion a  useful  oil, — Royle.  The  root,  bark,  and  leaves  of  Chrysobalanus  [caco  are 
prescribed  in  Brazil  against  diarrhuia,  leucorrhoca,  and  similar  maladies. — Martius. 

Chrysobalanus,  Linn. 
laico.  Plum. 

Ilirtella.  Linn. 
Comuibucna,  RuizetP. 
Can  sea.  Scop. 
Balatiliiim,  Desv. 
Bruya,  Fl.  Fl. 

Licania,  Auhl. 

GEN 
Iledycrea,  Schreb. 
BaUifdtjunc,  Henth. 
Lcptdbalanus,  Henth. 
Micrudesinia,  Mentli. 
Jfi/wciiopiix,  IJenth. 

Mocjuilea,  Mo,rt.  cl  Zucc. 
Ada,  Willd. 
Moquilea,  Aubl. 

KRA. 

Coucpia,  Avhl. Acioa.  Aubl. 
Dulacia,  Neck. 
9  €yclandro))hora,\la,s. 

Parinarium,  Juss. 
I'arinari,  Aubl. 
Dugortia,  Scop. 
Peirocarya,  Schreb. 

Thelyra,  Thouars. 
Grangeria,  Comm. Prinsepia,  Royle. 

Cycnia,  liindl. ?fiecosteinon,  Mog.etSess. 
?  Trilepisium,  Thouars. 
?ytylobasiuin,  Desf. 

Macrosligma,  Hooker. 

Numbers.  Gen.  11.    Sp.  50. 

Position. — Fabaceaj. — Chuysobalanace^e. — Drupaceai. 

ADDITIONAL  GENUS. 

Grymauia,  Prcsl.   =  Couepia. 
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Order  CCIX.    FABACEiE— Leguminous  Plants. 

Leguminosae,  Juss.  Gen.  345.  (1789)  ;  Bronn.  Diss.  (1822)  ;  Prodr.  2.  93  ;  Walpers  in  Linncca,  xiii. Endl.  Gen.  p.  1253. ;  Meim.  Gen.  p.  Si. 

Diagnosis. — Rosal  Exogens,  tvitJi  polypetalom  or  apetalous  fiowers,  a  papilionaceous  co- 
rolla or  a  leguminous  fruit,  and  a  solitary  carpel  whose  style  proceeds  from  the  apex. 

Herbaceous  plants,  shrubs,  or  vast  trees,  extremely  variable  in  appearance.  Leaves 
alternate,  most  commonly  compound,  occasionally  marked  with  transparent  dots  ;  petiole 

tumid  at  the  base.  Stipules  2  at  the 
base  of  the  petiole,  and  2  at  the  base 
of  each  leaflet.  Pedicels  usually  ar- 

ticulated, with  2  bractlets  under  the 
flower.  Calyx  5-parted,  toothed  or 
cleft,  inferior,  with  the  odd  segment 
anterior;  the  segments  often  unequal, 
and  variously  combined.  Petals  5, 
or  by  abortion  4,  3,  2,  1 ,  or  none, 
inserted  into  the  base  of  the  calyx, 
either  papilionaceous  or  regularly 
spreading;  the  odd  petal,  if  any,  pos- 

terior. Stamens  definite  or  indefinite, 
perigynous,  rarely  hypogynous, 
either  distinct  or  monadelphous,  or 
diadelphous ;  very  rarely  triadel- 
phous  ;  anthers  versatile.  Pistil 
simple,  superior,  1 -celled,  1-  or  many- 
seeded,  commonly  consisting  of  a  sin- 

gle carpel,  but  occasionally  of  2,  or 
even  of  5  ;  style  simple,  proceeding 
from  the  upper  margin  ;  stigma  sim- 

ple. Fruit  either  a  legume  or  a 
drupe.  Seeds  attached  to  the  upper 
suture,  solitary  or  several,  occasion- 

ally with  an  aril  ;  embryo  with  or 
without  albumen,  either  straight  or 
with  the  radicle  bent  upon  the  coty- 

ledons ;  cotyledons  either  remaming 
under  ground  in  germination,  or 
elevated  above  the  ground,  and  be- 

coming green  like  leaves,  always 
very  large  in  proportion  to  the  radicle, 
and  very  often  amygdaloid. 

The  most  common  feature  of  Le- 
guminous plants  is  to  have  what  are  called  papilionaceous  flowers  ;  and  when  these  exist, 

no  difficulty  is  experienced  in  recognising  them,  for  papilionaceous  flowers  are  found 
nowhere  else.  Another  character  is  to  have  a  leguminous  finiit  ;  and  by  one  of  these 
two  characters  all  the  plants  of  the  Order  are  known.  It  is  remarkable,  however,  that 
one  or  other  of  these  distinctions  disappears  in  a  great  many  cases.  Csesalpiniese  have 
an  irregular  flower,  with  spreading  petals  and  stamens  adhering  to  the  calyx  ;  others 
have  no  petals  at  all,  or  some  number  less  than  five  ;  while  Mimoseae  have  perfectly 
regular  flowers  and  indefinite  hypogynous  stamens.  Detarium,  Dipteryx,  and  others, 
instead  of  a  legume,  bear  a  fruit  not  distinguishable  from  a  drupe.  This  last  cu'cum- 
stance  is  easily  to  be  understood,  if  we  bear  in  mind  that  a  legume  and  a  drupe  differ 
more  in  name  than  reality,  the  latter  being  formed  upon  precisely  the  same  plan  as  the 
former,  but  with  this  modification,  that  its  pericarp  is  thickened,  more  or  less  fleshy  on 
the  outside  and  stony  on  the  inside,  1 -seeded,  and  indehiscent.    Hence  some  of  the 

Fig.  CCCLXX. 

Fig.  CCCLXX.— Adenocarpus  frankenioides.  1.  the  standard,  wings,  and  keel  split  open;  2.  the 
stamens  ;  3.  a  cross  section  of  a  seed ;  4.  a  legume,  with  a  portion  of  one  of  the  valves  turned  back. 
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regular-flowered  genera  with  distinct  stamens  may  be  said  to  be  Rosaceous  in  flower,  and 
Legiuninous  in  fruit.  Simple,  therefore,  as  the  (iiagnosis  of  this  Order  usually  is,  Brown 
is  perfectly  correct  in  asserting  that,  until  he  indicated  the  difference  of  the  position  of 
the  odd  lobe  of  the  calyx  in  Legvnninous  plants  and  Roseworts,  no  positive  chai'acter 
had  been  discovered  to  distinguish  the  one  Order  from  the  other. 

Vei*y  few  double  flowers  are  known  in  this  Order  ;  those  of  Spartium  junceum  and 
Ulex  europoeus  are  the  most  remarkable  ;  the  nature  of  the  latter  I  liave  described  in 
detail  in  the  Tram,  of  the  Ilort.  Soc.  vol.  7.  p.  237.  Two  ovaries  are  common  in  Wistaria 
sinensis  ;  and  the  same  phenomenon  is  to  be  seen,  according  to  De  Candolle,  in  Gle- 
ditschia  :  it  appears  also  to  be  normal  in  Diphaca  and  Cajsalpinia  digyna.  Aug.  de  St. 
Hilaire  is  said  (DC.  31  em.  52)  to  have  found  a  Mimosa  in  Brazil  with  5  carpels.  On 
account  of  these  and  other  circumstances,  De  Candolle  assumes  the  carpel  of  Legumin- 

ous plants  to  be  solitary  by  abortion,  and  that  a  whorl  of  5  is  that  which  is  necessary  to 
complete  the  symmetry  of  the  flowers.  Of  the  accuracy  of  this  view  I  am  satisfied  ; 
and  it  might  have  been  proved  from  analogy,  without  the  aid  of  such  instances.* 

In  consequence  of  the  highly  irritable  nature  of  the  leaves  of  many  of  the  plants  of 
this  Order,  and  of  the  tendency  to  irritability  discoverable  in  them  all,  some  Botanists 
have  placed  them  at  the  extremity  of  their  system,  in  contact  with  the  limits  of  the 
animal  kingdom.  See  Agardh.  Classes,  p.  4,  and  Martius  II.  R.  M.  p.  176.  For  obser- 

vations upon  the  nature  of  this  irritability,  see  DiUroclict  sur  la  Motilite,  Paris,  1K24,  in 
which  the  author  endeavours  to  show  that  the  motion  is  the  effect  of  galvanic  agency  ; 
and  the  same  writer's  Nouvelles  Recherches  sur  VExosmose,  ctr.,  in  which  he  altei's  the 
explanation  of  the  manner  in  which  galvanism  produces  the  motion,  adhering,  however, 
to  his  opinion  of  that  subtle  principle  being  the  real  agent.  To  me,  however,  it  appears 
moi'e  sa<tisfactory  to  attribute  the  phenomenon  to  an  inherent  vital  action,  without  search- 

ing after  first  causes,  which  it  is  impossible,  from  the  nature  of  things,  to  investigate. 
In  many  respects  this  Order  is  one  of  the  most  important  which  the  Botanist  can 

study  ;  more  especially  as  it  serves  to  show  how  little  real  importance  ought  to  be 
attached  to  dehiscence  of  fruit  in  determining  the  limits  of  Natural  Orders.  What  may 
be  called  the  normal  fruit  of  Leguminous  plants  is  a  legume,  that  is  to  say,  a  dry  simple 
carpel,  with  a  suture  running  along  both  its  margins,  so  that  at  maturity  it  separates 
through  the  line  of  each  suture  into  two  valves  ;  but  every  conceivable  degree  of 
deviation  from  this  type  occurs  :  Arachis  and  many  more  are  indehiscent ;  in  Car- 
michselia  the  valves  separate  from  the  suture,  which  remains  entire,  like  the  replum  of 
Crucifei's  ;  in  all  lomentaceous  genera,  such  as  Ornithopus,  the  valves  are  indehiscent 
in  the  fine  of  the  suture,  but  separate  transversely ;  in  Entada  a  combination  of  the 
pecuharities  of  Carmichseha  and  Lomentaceae  occurs  ;  in  Hrematoxylon  the  valves 

*  The  plan  of  what  must  be  regarded  as  the  normal  form  of  Leguminous  structure,  will  be  gathered from  the  following  diagrams,  in  which  fig.  1 .  represents  the  arrangement  that  occurs  in  Alfonsea  ;  2.  the 

3. theorj'  of  the  ordinary  papilionaceous  condition ;  and  3.  the  actual  state  of  such  a  flower.  In  figs.  1.  and 2.  e  are  the  sepals ;  d  the  petals ;  6  c  stamens ;  a  the  abortive  carpels  ;  g  the  perfect  carpel ;  /  tlie 
imaginary  axis.  In  fig.  3.  g  is  the  ovary;  h  the  tenth  free  stamen  ;  c  c  the  tube,  split  above,  and 
consisting  of  nine  other  stamens  ;  d  d  the  two  petals  that  form  a  carina  ;  d' d'  the  two  wings ;  /  the vexillum ;  e  e  sepals.   These  are  taken  from  a  paper  by  Walpers,  in  Ann.  Nat.  Hist.  v.  161. 
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adhere  by  the  suture  and  spht  along  the  axis  ;  and,  finally,  Detarium,  Dipteryx,  and 
others,  are  true  di-upes,  in  no  respect  different  from  those  of  Ahnondworts. The  divisions  that  have  been  proposed  in  this  extensive  Order 

are  explained  in  the  succeeding  List  of  Genera,  for  which  I  am 
indebted  to  the  kindness  of  Mr.  Bentham,  who  regards  the  groups 
called  Ceesalpinieae  and  Mimosese  as  Sub-orders  only.  I  do  not, 
indeed,  for  my  own  part,  feel  the  necessity  of  so  considering  them, 
and  should,  on  the  conti'ary,  with  some  other  Botanists,  be  inclined 
to  regard  them  as  equivalent  to  what  are  elsewhere  called 
Natural  Orders.  It  must  be  confessed,  however,  that  this  is  a 
point  of  little  importance. 

The  geographical  distribution  of  this  Order  has  been  considered 
with  great  care  by  De  Candolle,  from  whom  the  substance  of 
what  follows  is  borrowed. 

One  of  the  first  things  that  strikes  the  observer  is,  that  if  a 
number  of  genera  of  Leguminous  plants  have  as  extensive  a  range 
as  those  of  other  Orders,  there  is  a  considerable  number  of 
which  the  geographical  limits  are  clearly  defined.  Thus  the 
genera  of  New  Holland  are  in  most  cases  unknown  beyond  that 
vast  island  ;  the  same  may  be  said  of  North  and  South  America, 
and  the  Cape  of  Good  Hope ;  and  there  are  between  14  and  15 
genera  unknown  beyond  the  limits  of  Europe  and  the  neighbour- 

ing borders  of  Asia  and  Africa.  About  92  genera  out  of  280  are 
what  are  called  sporadic,  or  dispersed  over  different  and  widely 
separated  regions,  such  as  Tephrosia,  Acacia,  Glycine,  and  So- 
phora.  The  species  are  found  more  or  less  in  every  part  of  the 
known  world,  with  the  exception,  perhaps,  of  the  islands  of  Tris- 

tan d'Acugna  and  St.  Helena,  neither  of  which  do  they  inhabit  ; 
but  they  are  distributed  in  extremely  unequal  proportions  ;  in 

general  they  diminish  sensibly  in  approaching  the  pole.  This  will  be  apparent  from  the 
following  table  : — 

Europe,  with  the  exception  of  the  Mediterranean     .       .    ]  84 
Siberia  129 
United  States  183 
China,  Japan,  and  Cochin-China  77 Levant  250 
Basin  of  the  Mediterranean  468 
Canaries  21 
Arabia  and  Egypt  87 
Mexico  152 
West  Indies  ....... 
East  Indies     .       .       .       .       .       .  . 
Equinoctial  America   ...  .  . 
Equinoctial  Africa  
New  Holland  
Isles  of  Southern  Africa   
South  America,  beyond  the  tropics 
Cape  of  Good  Hope  
South  Sea  Islands  ...... 

This  distribution,  if  condensed,  will  give  the  following  results: — 
Equinoctial  Zone  
Beyond  the  tropics  to  the  north  .... 

  south  .... 

Fig.  CCCLXXI. 

221 452 
605 
130 
229 

42 29 

353 13 

1602 1312 
524 Since  the  time  when  this  calculation  was  made,  the  Order  has  been  prodigiously  enlarged, 

and  a  very  considei-able  number  of  species  has  been  added  to  those  from  the  tropical 
parts  of  America,  New  Holland,  and  the  Cape  of  Good  Hope.  Nevertheless  the 
calculation,  with  these  exceptions,  is  instructive  as  a  general  sketch  of  the  statistics 
of  this  branch  of  Geographical  Botany. 

The  Leguminous  Order  is  not  only  among  the  most  extensive  that  are  known,  but 
also  one  of  the  most  important  to  man,  whether  we  consider  the  beauty  of  the  numerous 
species ,  which  are  among  the  gayest-coloured  and  most  graceful  plants  of  every  region, 
or  their  applicability  to  a  thousand  useful  purposes.  The  Cercis,  which  renders  the 
gardens  of  Turkey  resplendent  with  its  myriads  of  purple  flowers  ;  the  Acacia,  not  less 
valued  for  its  airy  foliage  and  elegant  blossoms  than  for  its  hard  and  durable  wood  ;  the 

Fig.  CCCLXXI. — Diptery.x  odorata,  the  Tonga  Bean,  divided  perpendicularly. 
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Braziletto,  Logwood,  and  Rosewoods  of  commerce  ;  the  Laburnum  ;  the  classical  Cy- 
tisus  ;  the  Furze  and  the  Broom,  both  the  pride  of  the  otherwise  dreary  heaths  of 
Europe  ;  the  Bean,  the  Pea,  the  Vetch,  the  Clover,  the  Trefoil,  the  Lucerne,  all  staple 
articles  of  culture  by  the  farmer,  are  so  many  Leguminous  sj)ecies  The  Gums  Arabic 
and  Senegal,  Kino,  Senna,  Tragacanth,  and  various  other  drugs,  not  to  mention  Indigo, 
the  most  useful  of  all  dyes,  are  products  of  other  species,  and  these  may  be  taken  as  a 
general  indication  of  the  purpt)ses  to  which  Leguminous  plants  may  be  a])plied.  There 
is  this,  however,  to  bo  borne  in  mind,  in  regarding  the  qualities  of  the  Order  in  a  general 
point  of  view  ;  viz.,  that  upon  the  whole  it  must  be  considered  poisonous,  and  that 
those  species  which  are  used  for  food  by  man  or  animals  are  exceptions  to  the  general 
rule  :  the  deleteiuous  juices  of  the  Order  not  being  in  such  instances  sufficiently 
concentrated  to  prove  injurious,  and  being,  in  fact,  replaced  to  a  considerable  extent  by 
either  sugar  or  starch.  This  will  become  more  apparent  from  the  detailed  account 
which  now  follows. 

Papilionace^e. 
It  is  in  this  part  of  the  Order  that  we  principally  find  species  with  nutritious,  or  at 

least  wholesome  qualities  ;  thus  Clover,  Medick,  Lucerne,  Trefoil,  &c.,  are  well-known 
fodder  plants,  as  are  also  Saintfoin,Ornithopus  or  Serradilla,  various  Astragali,  Ci'otalaria 
juncea,  Desmodium  difiusum,  Indigofera  enneaphylla,  &c.,  in  different  parts  of  the  world. 

 The  seeds  of  many  are  common  articles  of  food,  under  the  name  of  Pulse.  Of  these 
the  most  remarkable  is  the  Arachis  hypogoea,  or  under-ground 
Kidney-bean,  whose  pods  are  forced  into  the  ground  after  the 
flowering  has  been  accomplished.  This  and  the  Voandzea 
are  very  largely  cultivated  by  the  African  negroes,  who  call 
the  Arachis,  Munduli.  The  seeds  contain  a  very  large  quan- 

tity of  oil.  More  common  kinds  of  pulse  are  Peas,  Beans, 
Lentils,  Pigeon-peas  (Cajanus),  the  seeds  of  various  species  of 
Dolichos,  Phaseolus,  «&:c.  It  is,  however,  to  be  remarked,  that 
they  are  often  very  unwholesome  ;  the  roots  of  Phaseolus 
are  dangerously  narcotic,  as  will  be  seen  hereafter.  The  ripe 
seeds  of  Lathyrus  Aphaca,  called  by  the  French  Vesce  cultive,  Fig.  CCCLXXII, 
are  narcotic  and  produce  excessive  headache,  but  when  green 
they  are  eaten  without  inconvenience  ;  and  Christison  tells  us  that  flour  in  which  the 
seeds  of  Lathyrus  Cicera  have  been  ground  up  is  poisonous.    Beans  themselves  cannot 
be  given  to  horses  in  much  quantity  without  bad  eff'ects.  Of  nutritious  or  saccharine qualities  in  other  parts  we  have  several  useful  instances.  The  roots  of  the  Liquorice 
(Glycyrrhiza  glabra)  contain  an  abundance  of  a  sweet  mucilaginous  juice,  which  is  much 
esteemed  as  a  pectoral,  but  it  is  sub-acrid  ;  similar  qualities  are  ascribed  to  Trifolium 
alpinum  roots,  and  those  of  Glycyrrhiza  echinata  and  glandulifera.  The  roots  of  Abrus 
precatorius  possess  exactly  the  properties  of  the  Liquorice-root  of  the  shops.  In  Java 
they  are  found  demulcent.  Those  of  Dolichos  tubei'osus  and  bulbosus,  Apios,  Pueraria, 
and  Lathyrus  tuberosus,  are  wholesome  food.  A  kind  of  Manna  is  produced  by  species 
of  Camel's-thorn,  related  to  Alhagi  Maurorum.  It  is  remarkable  that  this  secretion  is 
not  formed  in  India,  Arabia,  or  Egypt  :  climates  like  those  of  Persia  and  Bokhara  seem- 

ing alone  suited  for  its  production.  It  is  the  Tereng  jabimof  the  Arabs,  and  is  gathered 
by  merely  shaking  the  branches.  Such  is  the  importance  of  this  plant  as  a  food  for 
cattle  that  the  Afghans,  who  call  it  Ka-ri-shutui',  or  Jaursa,  believe  that  the  serious  loss 
of  those  animals,  experienced  in  the  Afghan  operations,  arose  from  the  want  of  this 
plant.  Some  writers  are  of  opinion  that  this  was  the  Manna  on  which  the  children  of 
Israel  were  fed  in  the  wilderness.  A  sweet  quality  is  also  found  in  Astragalus  glycy- 
phyllus  and  other  species  of  that  genus,  in  Saintfoin  (Onobrychis  sativa),  in  the  leaves, 
root,  and  inner  bark  of  Robinia  Pseudacacia. 

Well-marked  purgative  properties  occur  in  Colutea  arborescens  (Bladder  Senna), 
whose  leaves  are  used  for  adulterating  the  blunt-leaved  Senna  of  the  druggists,  Coronilla 
Emerus  (Scorpion  Senna),  and  C.  varia,  which  last  is  even  poisonous;  as  well  as  in 
certain  species  of  Genista,  Cytisus,  Robinia,  Clitoria,  Anagyris  foetida,  &c.  A  decoction 
of  the  young  tops  of  Cytisus  scoparius  (Broom)  is  diuretic  and  cathartic  ;  its  seeds  are 
said  to  be  emetic  ;  Mead  and  Cullen  found  them  useful  in  dropsy.  Tephrosia  Senna  is 
used  as  a  purgative  by  the  people  of  Popayan. 

Many  are  tonics  and  astringents.  The  bark  of  Agati  grandiflora  is  powerfully  bitter 
and  tonic.  The  root  of  Ormocarpum  sennoides  is  accounted  in  India  tonic  and  stimu- 

lant. The  root  and  seeds  of  Sophora  tomentosa  have  been  regarded  as  specifics  in 
bilious  sickness.  African  Kino  is  the  produce  of  Pterocarpus  erinaceus.  Dr.  Royle 
has  proved  that  East  Indian  Kino  is  formed  by  Pterocarpus  marsupium.   Gum  Dragon 

Fig.  CCCLXXII. — Arachis  hypogaea. 
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and  Red  Sandal-wood  belong  to  Pterocarpus  Draco  and  Santalinus,  Gum  Lac  to  Ery  • 
thrina  monosperma.  The  Dalbergia  monetaria  of  Linneeus  yields  a  resin  very,  similar 
to  Drao-on's-blood.  A  similar  juice  is  yielded  by  Butea  frondosa  and  superba,  harden- 
in"'  upon  their  branches  into  beautiful  ruby-coloured  astringent  masses,  called  Gum 
Butea,  and  used  by  the  natives  of  North-western  India  for  precipitating  their  Indigo,  and 
in  tanning  ;  English  tanners,  however,  object  to  its  use  on  account  of  the  colour  which 
it  communicates  to  leather.  Euchresta  Horsfieldia  is  regarded  by  the  Javanese  as  a 
specific  against  the  poison  of  venomous  animals,  or  even  such  as  is  taken  into  the 
stomach  ;  it  is  supposed  to  act  as  an  emetic,  in  large  doses. — Horsfield.  The  pods  are 
sold,  according  to  Leschenault,  for  5  or  even  as  much  as  1 0  sous  French  money  eacK. 
The  seed  of  Psoralea  corylifolia  is  considered  by  the  native  practitioners  of  India 
stomachic  and  deobstruent.  A  strong  infusion  of  the  root  of  Mucuna  pruriens, 
sweetened  with  honey,  is  used  by  the  native  practitioners  of  India  in  cases  of  cholera 
morbus.  A  decoction  of  the  bitter  root  of  Tephrosia  purpurea  is  prescribed  by  the 
Indian  doctors  against  dyspepsia,  hentery,  and  tympanitis.  The  powdered  leaf  of 
Indigofera  Anil  is  used  in  hepatitis.  The  leaves  of  the  Phaseolus  trilobus  (called  Sem, 
or  Simbi)  are  considered  by  the  Indian  practitioners  cooling,  sedative,  antibilious,  and 
tonic,  and  useful  as  an  application  to  weak  eyes.  The  roots  and  herbage  of  Baptisia 
tinctoria  have  been  found  to  possess  antiseptic  and  sub-astringent  properties.  They 
have  also  a  cathartic  and  emetic  effect.  This  emetic  quahty  is  also  possessed  by  others. 
The  root  of  Clitoria  Ternatea  is  so,  and  similar  properties  will  be  found  to  exist  among 
the  tribe  Mimosese. 

Others  are  diuretics,  as  the  roots  of  Beans,  Genistas,  Ononis,  and  Anthyllis  Her- 
mannise. 

A  few  produce  gum  ;  Tragacanth  is  yielded  by  Astragalus  verus  and  similar  spiny 
species ;  A.  creticus  {iroT-ripiov,  Diosc.)  and  A.  aristatus  (rpayaKavOa,  Diosc.)  furnish  it  in 
Greece,  A.  gummiferon  Mount  Lebanon  and  in  Koordistan,  and  A.  strobiliferus  in  the 
latter  country. — Bot.  Reg.  1840,  Misc.  p.  38. 
Among  dyes  are  Indigo,  produced  from  various  species  of  Indigofera,  especially 

tinctoria  and  cserulea,  which  last  is  particularly  extolled  by  Roxburgh  for  its  excellence. 
In  Nubia,  Tephrosia  Apollinea  furnishes  it,  and  in  the  countries  bordering  on  the  Niger 
T.  toxicaria  or  some  allied  species. —  Gard.  Ckron.  1842,  p.  640.  The  flowers  of 
Butea  frondosa  and  superba  discharge  a  beautiful  yellow  or  orange  dye,  Styphnolobiura 
(Sophora)  japonicum  yields  the  same  colour  from  the  austere  pulp  of  its  pods. 
Baptisia  tinctoria  produces  Indigo  of  indifferent  quality.  Genista  tinctoria  affords  a 
good  yellow  colour,  and  with  woad  a  good  green.  Ray  says  the  milk  of  cows  feeding 
upon  it  is  rendered  bitter,  which  flavour  is  communicated  to  butter  and  cheese. 

Several  produce  excellent  timber.  The  Robinia  Pseudacacia  or  Locust  tree  is  hard 
and  durable  ;  Laburnum  wood  is  light  olive  green,  beautifully  grained.  The  fragrant 
Rosewood,  or  Bois  de  Palixandre,  of  the  cabinet-makers,  has  been  ascertained  to  belong 
to  2  or  3  species  of  Brazihan  Trioptolomeas,  and  not  to  a  Physocalymma,  or  Mimosa, 
as  has  been  reported.  Pterocarpus  dalbergiodes,  and  several  species  of  Dalbergia, 
especially  D.  Sissoo,  are  remarkable  in  India  for  the  excellence  of  their  wood.  The 
Itaka  wood  of  Guiana,  remarkable  for  its  black  and  brown  streaks,  on  which  account 
it  is  employed  in  cabinet  work,  is  produced  by  Machserium  Schomburgkii. 

In  a  very  large  number  of  species  narcotic  properties  have  been  recognised.  The 
seeds  of  Lathyrus  Aphaca  have  been  already  mentioned.  Those  of  Abrus  precatorius, 
whose  scarlet  seeds,  with  a  black  scar,  are  commonly  used  as  beads,  Anagyris  foetida, 
and  others,  have  a  similar  property.  This,  however,  is  positively  denied,  in  the  case  of 
Abrus,  by  Dr.  Maefadgen,  who  asserts  them  to  be  harmless,  and  merely  indigestible, 
The  leaves  of  Arthrolobium  scorpioides  are  capable  of  being  employed  as  vesicatories. 
The  juice  of  Coronilla  varia  is  poisonous.  The  roots  of  Phaseolus  radiatus  are  narcotic, 
and  so  are  those  of  P.  multiflorus,  the  Scarlet  Running  Kidney -bean,  which  is  recorded 
to  have  poisoned  some  children  at  Chelsea,  who  had  partaken  of  them.  Both  the 
Laburnums  (Cytisus  alpmus  and  Laburnum)  have  caused  serious  accidents  to  children 
who  have  swallowed  their  venomous  seeds  :  and  C.  Weldeni  is  reported  to  poison  the 
milk  of  the  Dalmatian  goats  that  browse  upon  its  foliage.  The  dye  called  Indigo  is  a 
formidable  vegetable  poison.  Schomburgk  states  that  the  violet  blossoms  of  Sabinea 
florida  are  dangerous.  The  seeds  of  Ervum  Ervilia,  the  Bitter  Vetch,  mixed  with  flour 
and  made  into  bread,  produce  weakness  of  the  extremities,  especially  of  the  limbs,  and 
render  horses  almost  paralytic.  Andira  inermis  and  retusa,  and  some  Geoffroeas, 
especially  G.  vermifuga  and  spinulosa,  have  an  anthelmintic  bark,  with  a  disagreeable 
smell  and  a  sweet  mucilaginous  taste  ;  the  effects  are  drastic,  emetic,  purgative,  and 
narcotic  ;  poisonous  in  large  doses,  producing  violent  vomiting  with  fever  and  delirium. 
A  few  years  since,  hundreds  of  sheep  perished  in  the  Swan  River  Colony,  in  consequence 
of  their  cropping  the  leaves  of  some  plant  wild  there  ;  according  to  an  official  report,  it 
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was  a  Biirtonia  that  produced  the  mischief  (Oard.  Chron.),  but  according  to  Mr.  Jas. 
Drununond  the  mischief  was  caused  by  a  Gompholobium.— ZoJirf.  Journ.  Bot.  1.  95. 
Nothing,  however,  more  plainly  indicates  the  venomous  nature  of  Leguminous  plants  than 
their  being  used  as  fish  [)oisons.  The  bark  of  the  root  of  Piscidia  Erythrina,  a  common 
Jamaica  tree,  is  a  very  usual  fish  poison  in  Jamaica,  and  yields  a  most  remarkably 
narcotic  and  diaphoretic  tincture.  Many  Tephrosias  are  employed  in  the  same  way, 
especially  T.  toxicaria,  the  young  branches  of  which,  with  the  leaves  pounded,  and 
sometimes  mixed  with  quick-lime,  are  thrown  into  a  pool  of  some  mountain  stream, 
and  have  an  almost  immediate  effect.  The  fish  are  obsex'ved  to  become  stupefied,  and 
as  it  were  intoxicated,  and  to  rise  to  the  surface,  floating  thei'e  with  their  belly  upwards, 
so  as  to  be  readily  taken  by  the  hand.  It  has  been  remarked  that  the  larger  fish 
recover  gradually  from  the  effects  of  the  poison,  but  that  the  younger  fry  perish.  It 
has  been  suggested  that  the  action  of  the  plant  upon  the  human  system  would  resemble 
that  of  Digitalis,  and  might  prove,  in  a  climate  where  that  plant  does  not  grow,  a 
desirable  substitute. 

In  addition  to  all  these  uses,  there  is  a  long  catalogue  of  species  employed  for  miscel- 
laneous purposes.  Crotalaria  juncea  (Sun,  Shunum,  Taag,  Bengal  Hemp)  furnishes  a 

coarse  fibre  called  Bengal  Hemp,  from  which  bags  and  low-priced  canvas  is  largely 
prepared  in  India.  The  volatile  oil  of  Dipterix  odorata,  or  Tonka  Bean,  a  fragrant  seed 
used  by  the  perfumers  and  makers  of  snuff,  has  been  ascertained  to  contain  a  peculiar 
principle  called  Coumarin.  It  may  be  found  in  a  crystallised  state  between  the  skin  and 
the  kernel,  and  exists  abundantly  in  the  flowers  of  Melilotus  officinalis  and  ccerulea,  the 
latter  of  which  gives  its  peculiar  odour  to  the  Chapziger  cheese  in  Switzerland,  and  is  said 
to  possess  styptic  properties,  and  to  have  relieved  cases  of  bloody  urine  from  inward 
contusions.  It  is  also  employed  in  the  preparation  of  an  oily  remedy  for  bruises. — 
Pharm.  Journ.  2.  128.  A  decoction  of  the  root  of  Indigofera  tinctoria,  used  as  a  lotion, 
eflectually  desti'oys  vermin  ;  the  juice  of  the  young  branches  mixed  with  honey  is 
recommendod  for  aphthae  of  the  mouth  in  children  ;  and  Indigo  in  powder,  sprinkled 
on  foul  ulcers,  is  said  to  cleanse  them.  The  disease  in  poultry,  known  in  the  West 
Indies  by  the  name  of  yaws,  is  cured  by  the  appUcation  of  a  solution  of  Indigo  by 
means  of  a  rag. — Macfadcj.  Fl.  Jam.  1.  251.  Indigo  is  also  used  in  epilepsy  and 
erysipelas. — Med.  Gaz.  xx.  172.  The  hairs  of  the  pods  of  Mucuna  pruriens,  &c., 
constitute  the  substance  called  Cowitch,  a  mechanical  anthelmintic.  The  seeds  of 
Astragalus  boeticus  are  employed  in  Germany  as  a  substitute  for  Coffee.  A  good  many 
species  are  emollient.  The  leaves  of  Sesbania  picta  are  highly  esteemed  among  the 
Hindoos,  on  account  of  the  virtues  they  are  said  to  possess  in  hastening  suppuration 
when  apphed  in  the  form  of  a  poultice,  that  is,  simply  made  warm,  and  moistened  with 
a  little  castor  oil.  The  root  of  Pueraria  tuberosa  peeled  and  bruised  into  a  poultice  is 
employed  by  the  natives  of  the  mountains  where  it  grows  to  reduce  swellings  of  the 
joints.  A  decoction  of  Melilot  is  emollient,  and  is  occasionally  used  on  the  Continent 
in  lotions  and  enemas.  A  decoction  of  the  seeds  of  Trigonella  Foenum  Graecum  (Fenu- 

greek) is  used  as  an  emollient,  and  poultices  are  made  with  their  flour,  but  only  used  in 
veterinary  medicine. 

C^SALPlNIEiE. 

Purgative  properties  are  the  great  character  of  this  Sub-order.  Senna  is  their  most 
remarkable  product.  The  Senna  of  the  shops  consists,  according  to  Delile,  of  Cassia 
acutifolia,  Cassia  Senna,  and  Cyuanchum  Argel.  He  says  the  Cassia  lanceolata  of 
Arabia  does  not  yield  the  Senna  of  commerce,  but  this  statement  is  at  variance  with  the 
positive  testimony  of  Forskhal.  For  the  various  quahties  of  Senna,  the  reader  is  referred 
to  the  Flora  Medica  and  other  works  in  which  the  subject  is  treated  specially  ;  it  will 
there  be  found  that  many  species  yield  this  useful  drug,  which,  according  to  Pallm 
(Pharm.  Journ.  3,  584.),  is  not  an  Egyptian  product,  as  is  usually  supposed,  the  whole  of 
the  Alexandrian  supply  coming  from  Dongola.  Purgative  properties  are  also  found  in  the 
fruit  of  Cathartocarpus  Fistula  and  Ceratonia  Siliqua,  and  also  of  the  Tamarind,  the  pre- 

served pulp  of  which  is  so  well  known  as  a  delicious  confection,  and  in  the  leaves  of  Poin- 
ciana  pulcherrima. — Martius.  Many  cases  of  eatable  fruit  occur  in  this  part  of  the 
Order.  Dialium  indicum,  also  called  the  Tamarind  Plum,  has  a  pod  formed  with  a  deli- 

cate agreeable  pulp,  much  less  acid  than  the  Tamarind.  Two  Codariums  are  called 
Brown  and  Velvet  Tamarinds  in  Sierra  Leone.  Ceratonia  Siliqua,  under  the  name  of 
the  Carob-tree,  or  Algaroba-bean,  is  consumed  in  the  south  of  Spain  by  horses,  and  has 
been  imported  into  this  country,  it  is  said  with  profit,  as  a  substitute  for  oil-cake.  The 
dry  pulp  in  which  the  seeds  are  buried  is  very  nutritious,  and  is  supposed  to  have  been 
the  food  of  St.  John  in  the  wilderness,  wherefore  it  is  called  Locust-tree,  and  St.  John's 
Bread.  Singers  are  said  to  chew  this  fruit  for  the  purpose  of  improving  their  voice. — 
Phai-m.  Journ.  3.  79.    The  seeds  of  the  Carob-tree  are  said  to  have  been  the  original 
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Carat  weights  of  the  jewellers.  A  similar  fruit  is  borne  by  Gleditschia  triacantha, 
called  iji  Nortli  America  the  Honey  Locust.    In  the  pods  of  Hymenaea  Courbaril,  the 

Fig.  CCCLXXIII. 

West  Indian  Locust-tree,  there  is  a  mealy  substance  in  which  the  seeds  are  embedded, 
sweet  and  pleasant,  but  apt  to  pui'ge  when  recently  gathered  ;  it  loses  this  property  as 
it  becomes  old.  A  decoction  of  the  pulp,  allowed  to  ferment,  forms  an  intoxicating 
drink  resembling  beer.  The  succulent  drupes  of  Detarium  microcarpum  are  said  to  be 
agreeable  to  the  palate  of  the  Negroes.  Some  are  reported  to  produce  powerfully  bitter 
and  tonic  effects.  The  bark  and  seeds  of  Guilandina  Bonduc  are  of  this  class  ;  the 
latter  are  very  bitter  ;  when  pounded  small  and  mixed  with  castor  oil,  they  form  a 
valuable  external  application  in  incipient  hydrocele  ;  the  leaves  are  a  valuable  discu- 
tient,  fried  with  a  little  castor  oil,  in  cases  of  hernia  hum  oralis.  Bowdichia  major,  the 
roots  of  Poinciana  pulcherrima,  the  wood  of  Csesalpinia  echinata  in  powder,  are  other 
instances  of  tonic  qualities  among  these  plants  ;  and  in  the  Dividivi  or  Libidibi  pods, 
which  are  produced  by  Csesalpinia  coriaria,we  have  one  of  the  most  astringent  of  known 
substances.  The  native  practitioners  in  India  prescribe  the  dried  buds  and  young 
flowers  of  Bauhinia  tomentosa  in  certain  dysenteric  affections.  The  bark  of  Bauhinia 
variegata,  and  also  of  Cassia  auriculata,  are,  according  to  Roxburgh,  used  by  the  natives 
in  tanning  and  dyeing  leather,  as  well  as  in  medicine.  The  leaves  of  Caulotretus  micro- 
stachyus  and  various  Bauhinias  are  used  m  Brazil  under  the  name  of  Unha  de  Boy, 
or  Oxhoof,  as  mucilaginous  remedies.  Panococco-bark,  obtained  from  Swartzia  tomen- 

tosa, is  a  powerful  sudorific  ;  its  wood  is  very  hard  and  intensely  bitter.  The  roots  of 
Caesalpinia  Nuga  and  Moringa  are  diuretic.  Among  dyes  are  Logwood,  the  wood  of 
Hsematoxylon  campeachianum,  and  the  red  dye  yielded  by  several  Csesalpinias,  espe- 

cially C.  echmata,  which  yields  the  Bi-azil-wood,  or  Pernambuco-wood  of  commerce. 
The  Bukkum  or  Sappan-wood  of  India  belongs  to  Caesalpinia  Sappan.  Camwood  or 
Barwood  belongs  to  Baphia  nitida  ;  it  yields  a  brilliant  red  colour,  but  it  is  not^  perma- 

nent ;  the  dark-red  seen  in  the  English  Bandana  handkerchiefs  is  produced  by  it, 
rendered  deeper  by  sulphate  of  iron.  Melanoxylon  Braiina,  a  large  Brazilian  tree,  has 
a  remarkable  reddish-brown  colouring  matter  in  both  its  wood  and  bark.  Several 
afford  timber  The  Brazil-wood  of  commerce  is  obtained  from  Csesalpinia  Brasiliensis. 
The  timber  of  Hymenaea  Courbaril,  the  West-Indian  Locust-tree,  is  close-grained  and 
tough  ;  it  is  in  request  in  England  for  tree-nails  in  planking  vessels,  and  for  the  beams 
and  planks  of  steam-engines.  Eperua  falcata  is  the  Wallaba-tree  of  Guiana,  according 
to  Sir  R.  Schomburgk,  who  informs  us  that  its  wood  is  deep  red,  frequently  variegated 
with  whitish  streaks,  hard,  heavy,  shining,  and  impregnated  with  an  oily  resin,  which 
makes  it  very  durable.  The  bark  is  bitter,  and  is  used  by  the  Arawaak  Indians  as  an 
emetic.  The  Purple  Heart,  a  Guiana  timber  tree  of  great  toughness,  whose  timber  is 
found  invaluable  for  resisting  the  shock  of  artillery  discharges,  on  which  account  it  is 
employed  for  mortar  beds,  is  the  Copaifera  pubiflora  and  bracteata.  The  balsam  is  said 
to  gush  out  of  the  heart  of  these  trees  m  large  quantities  when  wounded. 

The  size  of  the  timber  is  sometimes  prodigious.    The  Locust-trees  of  the  West  have 
Fig.  CCOLXXIII. — Cassia  acutifolia.   1.  a  flower  somewhat  magnified. 
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iong  been  cclebraterl  for  their  gigantic  stature,  and  other  species  arc  the  Colossi  of 
South  American  forests.  Mariius  represents  a  scene  in  Brazil,  where  some  tre(>s  of this  kind  occurred  of  sucli  enormous  dimensions,  that  fifteen  Indians,  with  outstretched 

Fig.  CCCLXXIV. 
rings  of  such  parts  as  were  accessible,  he  arrived  at  the  conclusion  that  they  were 
of  the  age  of  Homer,  and  332  years  old  in  the  days  of  Pythagoras  ;  one  estimate  indeed, 
reduced  their  antiquity  to  2052  years,  while  another  carried  it  up  to  4104  ;  from  which 
he  argues  that  the  trees  cannot  but  date  far  beyond  the  time  of  our  Saviour. 
Some  Indian  species  also  yield  good  timber  ;  others,  as  Bauhinia  racemosa  and  parvi- 
fiora,  have  bark  employed  in  making  rope.  An  oil  is  expressed  from  the  seeds  of  some, 
as  Csesalpinia  oleosperma  ;  others  exude  a  mild  gum  like  the  Mimoseae  and  some  other 
plants,  which  have  at  the  same  time  an  astringent  bark.  A  brownish-coloured  gum  is 
said  by  Roxburgh  to  be  afforded  by  his  Bauhinia  retusa  ;  it  is  also  collected  from  B. 
emarginata,  in  the  Deyra  Doon,  and  called  Sem-ke-gond.  Pithecolobium  gummiferum 
yields  a  gum  resembling  Gum  Senegal,  in  the  province  of  Mines  in  Brazil. — Martius. 
The  resin  Anime  is  procured  from  Hymensea  Courbaril  ;  the  Copal  of  Mexico  is  sup- 

posed to  be  the  produce  of  some  plant  allied  to  this.  That  of  Madagascar,  and  probably 
of  the  East  Indies  generally,  is  furnished  by  Hymensea  verrucosa.  Brazilian  Copal 
flows  from  several  species  of  Hymensea,  and  from  Trachylobium  Martianum, — Martins. 
Aloexylum  Agallochum  produces  one  of  the  two  sorts  of  Calambac,-  Eagle-wood,  or 

Fig.  CCCLXXIV. — Brazilian  Trees,  supposed  to  be  older  than  the  era  of  our  Saviour. — Martius. 
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Lign-aloes,  a  fragrant  substg,nce,  which  Loureiro  states  consists  of  a  concretion  of  the 
oily  particles  into  a  resin  in  the  centre  of  the  trunk  ;  it  is  brought  on  by  some  disease, 
and  the  tree  in  time  dies  of  it.  Of  all  perfumes  it  is  the  most  grateful  to  Oriental 
nations  ;  "  stimulant,  corroborant,  cephalic,  cardiac."  Its  scent  is  used  against  vertigo 
and  paralysis.  Balsam  of  Copaiva,  a  valuable  acrid  oil,  largely  employed  in  gonorrhoea, 
flows  from  various  species  of  Copaifera,  probably  from  all  ;  the  different  species, 
however,  yield  the  drug  of  different  qualities. — Mart.  Mad.  Med.  Bras.  115.  Myro- 
^perraum  peruiferum,  the  Quinquino  or  Balsam  of  Peru  plant,  furnishes  a  fragrant  resin, 
not  much  used  in  medicine  now,  but  in  request  among  perfumers  and  in  the  manufac- 

ture of  pastiles ;  another  species,  the  M.  toluiferum,  or  Balsam  of  Tolu  plant,  yields  a 
similar  product ;  both  are  employed  in  the  preparation  of  pectoral  lozenges.  The 
seeds  of  Cassia  Absus  are  extremely  bitter,  somewhat  aromatic,  and  mucilaginous  ; 
they  are  brought  to  Cairo  from  the  interior  of  Africa,  under  the  name  of  Chichm  or 
Cismatan,  and  are  regarded  as  the  best  of  remedies  for  Egyptian  ophthalmia. 

I  do  not  find  many  distinct  traces  of  poisonous  action  among  this  division  of  Leguminous 
plants  ;  but  the  seeds  of  Detarium  senegalense  are  said  to  be  venomous  ;  those  of  the 
Nicker-tree  (Guilandina  Bonduc)  are  emetic  ;  the  inner  bark  of  Hymenaea  Courbaril  is 
anthelmintic,  according  to  Macfadgen  ;  the  seeds  of  Swartzia  triphylla  are  excessively 
acrid ;  and  these,  taken  with  the  frequency  of  a  cathartic  action,  seem  a  sufficient  indication 
of  the  presence  among  them  of  some  principle  which  in  a  state  of  concentration  would 
be  venomous. 

MiMOSEiE. 
Astringency  in  the  bark,  and  the  production  of  a  sort  of  gum  in  the  same  part,  is  the 

great  characteristic  of  this  tribe.  Of  gums.  Acacia  Verek  and  Adansonii  yield  gum  Sene- 
gal on  the  western  coast  of  Africa  ;  A.  nilotica  and  Seyal,  gum  arabic  in  Nubia  ;  some- 

thing similar  is  produced  in  New  Holland  by  A.  decurrens,  and  the  Silver  and  Black 

1  3  4  2 
Fig.  CCCLXXV. 

Wattles,  (A.  mollissima  and  aflfinis)  ;  and  in  India  by  A.  arabica  and  speciosa,and  Vachel- 
lia  Farnesiana. — Boyle.  For  an  account  of  the  gum  forests,  see  Fl.  Seneg.  1.  246.  The 
gum  of  a  species  of  Acacia  is,  to  the  natives  of  Swan  River,  an  important  article  of  their 
food. — Hook.  Journ.  2.  359.  As  an  instance  of  pulse,  the  seeds  of  Parkia  africana 
are  roasted  as  we  roast  Coffee,  then  bruised,  and  allowed  to  ferment  in  water.  When 
they  begin  to  become  putrid,  they  are  well  washed  and  pounded  ;  the  powder  is  made 
into  cakes,  somewhat  in  the  fashion  of  our  chocolate  ;  they  are  an  excellent  sauce  for 
all  kinds  of  meat.  The  farinaceous  matter  surrounding  the  seeds  forms  a  pleasant 
drink,  and  they  also  make  it  into  a  sweetmeat.  The  natives  of  Tasmannia  roast  the 
ripening  pods  of  A.  Sophera,  pick  out  the  seeds  and  eat  them. — Backhouse.    The  pulp  of 
the  pods  of  Inga  tetraphylla,  and  others,  is  sweet  and  mucilaginous.  Tonic  and 
astringent  qualities  are  also  present  here.  The  bark  of  A.  arabica  is  considered  in 
India  a  powerful  tonic  ;  it  is  also  extensively  used  in  tanning  leather.    A  decoction  of 

Fig.  CCCLXXV.— Acacia  Verek.  1,  a  flower  magnified  ;  2.  the  pistil :  3.  a  section  of  the  same  ;  4. half  a  seed. 
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its  pods  is  used  as  a  substitute  for  tliat  of  the  seeds  of  A.  concinna  for  washing.  Its 
tonic  powers  are  connected  with  the  astringent  and  tanning  projiertics  of  several  others. 
Some  of  the  Algarobas  or  Proso])iscs  of  the  western  part  of  South  America  bear  fi*uit, 
the  pericarp  of  which  consists  ahnost  wholly  of  tannin.  The  bark  of  some  of  the  species 
of  Acacia  abound  to  such  a  degree  in  tanning  principles  as  to  have  become  objects  of 
commercial  importance.  In  18"24  some  tons  of  the  extract  of  Acacia  bark  were  im- 

ported from  New  South  Wales  for  the  use  of  tanners.  The  pods  of  A.  nilotica  are  used 
in  Nubia  for  tanning.  The  valuable  astringent  substance  called  Catechu,  or  Terra  Ja- 
ponica,  is  procured  by  boiling  and  evaporating  the  brown  heart-wood  of  A.  Catechu,  or 
Khair-tree  :  it  is  obtained  by  simply  boiling  the  chips  in  water  until  the  inspissated 
juice  has  acquired  a  proper  consistency  ;  the  liquor  is  then  strained,  and  soon  coagu- 

lates into  a  mass.  The  Inga  vera,  and  Unguis  cati,  with  Stryphnodendron  Barbate- 
mas  and  Jurema,  are  Brazilian  astringents  of  a  similar  nature.    The  pods  of  A,  nilotica, 
are  used  by  the  tanners  of  Egypt,  who  call  them  Neb-neb.  Others  are  emetics. 
Accoi'dmg  to  Horsfield,  the  Entada  Pursastha  of  Java  is  emetic.  A  few  are  pur- 

gatives. Properties  of  this  kind  exist  in  the  pulp  within  the  fruit  of  Inga  vera.  The 
same  may  be  said  of  I.  fseculifera,  or  the  Pois  doux  of  St.  Domingo,  that  bears  pods 
filled  with  a  sweet  pulp,  which  the  natives  use.  A  small  number  are  poisonous.  The 
root  of  a  Mimosa  is  accounted  a  poison  in  Brazil.  That  of  Mimosa  sensitiva  and  its  allies 
emits  a  most  offensive  smell,  resembling  the  odour  of  a  sewer  at  the  time  of  impend- 

ing rain. — Bot.  Reg.  1.  25.  It  is  reported  that  the  leaves  and  branches  of  Prosopis 
iuliflora  are  poisonous  to  cattle.  The  bark  of  some,  as  of  Acacia  feiTuginea  and 
leucophaia,  added  to  jagghery  water,  is  distilled  in  India  as  an  intoxicating  liquor.  A 
dnnk  called  Chica,  much  used  in  South  America,  is  prepared  from  the  sweet  pods  of 
Prosopis  Algaroba.  "  It  is  said  that  old  women  are  employed  to  chew  these  Algarobas, 
and  the  Schinus,  and  then  to  spit  them  into  a  vessel."    Water  is  added,  and  the  mixture 
fermented. — Cliem.  Gaz.  1344.  l^.  -Several  afford  Very  valuable  timber.  That 
of  A.  arabica  and  Vachellia  Farnesiana  is  used  in  India  for  wheels  and  tent-pegs  ;  that 
of  other  species  attains  a  large  size,  as  of  A.  Kalkera  and  A.  speciosa  ;  the  latter  is 
dark-coloured,  and  close  enough  grained  for  making  furniture.  A.  elata,  xylocarpa, 
Sundra,  odoratissima,  stipulacea,  and  cinerea,  all  yield  it  of  good  quality.  The  wood  of 
the  Mora  excelsa,  the  most  majestic  tree  of  Guiana,  according  to  its  discoverer, 
Sir  R.  Schomburgk,  is  said  to  be  equal  to  Oak  of  the  finest  quality.  Saponaceous 
qualities  reside  in  some  species.  The  legumes  of  A.  concinna  (Mimosa  saponaria,  Eoxb.) 
form  a  considerable  article  of  commerce  in  India,  and  the  large  brown  beans  of  Entada 
Purstetha,  called  Gela,  are  used  by  the  natives  for  washing  their  hair. — Royle.  A  few 
are  dyes.    A  deep  red  is  yielded  by  the  chips  of  Adenanthera  pavonina,  called  in  India 
Rukta-chundun,  or  Red  Sandal-wood.  Lastly,  the  fragrant  flowers  of  Acacia 
Farnesiana  yield,  by  distillation,  a  delicious  perfume,  to  which  also  potent  virtues  are 
ascribed. 

GENERA. 

[The  following  List  was  drawn  up  by  Mr.  Bentham,  Aug.  16, 1845.] 
Suborder  I.  Papiliona- 

CEJE. — Petals  papilion- 
aceous, imbricated  in 

sestivation,  the  upper exterior. 
Tribe  1.  Podalyrieae. 

— Filaments  all  f  ree.  Le- gume continuous.  Leaves 
simple  or  palmately  com- 
pound. 
Subtribe  1.  Eupodaly- 

§  1.  Cistropical. 
AnagjTis,  Linn. 
Piptanthus,  Don. 
Therraopsis,  Br. 

Thei~mia,  Nutt. Scolobus,  Raf. 
Baptisia,  Vent. 

Crotalopsis,  Mich. 
Pickeringia,  Nutt. 

§  2.  Cape. 
Cyclopia,  Vent. 

Fbbetsonia,  Sims. 

Podalyria,  Lam. 
Aphora,  Neck. 

§  3.  Australasian. 
Brachysema,  H.  Br. 
Callistachys,  Vent. 
Oxylobium,  Andr. 
Podolobium,  R.  Br. 
Isotropis,  Benth. 
Orthotropis,  Benth. 
Chorozema,  LabiU. 
Gompholobium,  Smith. 

Subtribe  2.  PuLTENEiE. 
Burtonia,  JR.  Br. 
Jacksonia,  R.  Br. 
Daviesia,  Smith. 
Viminaria,  Smith. 
Sphserolobium,  Smith. 
Roea,  Hugel. 
Phyllota,  DC. 
Aotus,  Smith. 
Dillwynia,  Smith. 

Xeropetalum,  R.  Br. 
Eutaxia,  R.  Br. 

Gastrolobium,  R.  Br. 
Euchilus,  R.  Br. 
Spadostyles,  Benth. Pultenaea,  Smith. 
Sclerothamnus,  R.  Br, 
Subtribe  3.  MiRBELiEiE. 
Mirbelia,  Smith. 
Dichosema,  Benth. 
Leptosema,  Benth. 

Tribe  2,  Lotess.— Fila- ments all  or  9,  connate. 
Legume  continuous.  Co- tyledons becoming  leafy. 
Subtribe  1.  Lifarie^. 
Liparia,  Linn. Priestleya,  DC. 

Xiphotheca,  Eckl.  Zey. 
Amphithalea,  Eckl.  Zey. 

Ligenhousia,  E.  Mey. 
Cryphiantha,  Eckl.  Zey. Epistemium,  Walp. 

Lathriogyne,  Eckl.  Zey. 

ITeudusa,  E.  Mey 
Coclidium,  Vog. 

Subtribe  2.  Geniste.e. 
§  1.  Hoveae. Hovea,  R.  Br. Foiretia,  Smith. 

Fhysicarpos,  Poir. 
Plagiolobium,  Sweet. 
Lalage,  Lindl. 
?  Platychilum,  Delaun. 
Platylobium,  Smith. Cheilococca,  Salisb. 
Bossiaea,  Vent. 
Goodia,  Salisb. 
Templetonia,  R.  Br. 
Scottia,  R.  Br. 

§  2.  Borboniea?. Borbonia,  Linn. 
Rafnia,  Thunb. CEdemannia,  Thunb. 

Vascoa,  UC. 
Pelecynthis,  E.  Mey. 

Euchlora,  Eck.  Zeyh. 
Microtropis,  E.  Mey. 

Heylandia,  DC. 
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§  3.  (Jrotalarieae. 
lupinus,  Linn. 
Crotalaria,  Linn. 

Chrysocalyx,  Guillem. Claouliiim,  Desv. 
Priotropis,  Wight  et  Am. 

§  4.  Lotononidese. 
Lotononis,  VC. 
Leohordea,  Delil. 
Leptis,  Eck.  Zey. Krebsia,  Eck.  Zeyh. 
Folyldbiiim,  Eck.  Zey. 
Aulacinthus,  E.  Mey. 
Telesia,  E.  Mey. 
Lipozygis,  E.  Mey. 
Capnitis,  E.  Mey. 
Maria- Antonia,  Parlat. 

Listia,  E.  Mey. 
Rothia,  Pers. 
Xerocarpus,  Gtdll.  Perr. 
Argyrolobium,  Eck.  Zey. Ohasmone,  E.  Mey. 

Trichasma,  Walp. 
Gamochilum,  Walp. 
Diotolotus,  Tausch  ? 

Melolobium,  Eck.  Zeyh. 
Sphingium,  E.  Mey. 

Dichilus,  DC. 
Calycotome,  E.  Mey. 
Melhiospermum,  Walp, 

Hypocalyptus,  Thunb. Loddigesia,  Sims. 
Lebeckia,  Thunh. Stiza,  E.  Mey. 

Sarcopliyllimi,  E.  Mey. 
Acanthobotrya,  Eck. 

Zeyh. 
Caldbota,  Eck.  Zeyh. 

Viborgia,  Thunb. 
Aspalathus,  Linn. 

SarcophyUum,  Thunb. 
Sarcocalyx,  Walp. 
Buohenrcedera,  Eck. Zeyh. 
Scaligera,  Adans. 

§  5.  Cytiseae.* TJlex,  Linn. 
Stauracanthus,  Link. 
Adenocarpus,  DC. 
Erinacea,  Boiss. 
Spartium,  Linn. 

Spartianthus,  Link. 
Genista,  Linn. 
Retama,  Boiss. 
Syspone,  Gh-iesb. Calycotome,  Link. 
Sarothamnus,  Wiw.m. 
Lembotropis,  Ghiseb. 
Cytisus,  Linn. 
Laburnum,  G-riseb. 
Subtribe  3.  Trifolie.®. 
Dorycnium,  Tourn. 
Dorycnopsis,  Boiss. 
Lotus,  Linn. 

Krokeria,  Moench. 
Tetragonolobus,  Scop. 

Scandalida,  Neck. 
Bonjeania,  Beichb. Trifolium,  Linn. 

Calycomorphum,  Pres. Galearia,  Presl. 
Mistyllus,  Presl. 
Lupinaster,  Moench. 
PenUiplu/Uinn,  Pers. 
Dactyi,hylh:„i,  Raf. Amoria,  Presl. 
Micranthemum,  Presl. 
Amarenus,  Presl. 

FABACE.E. [Perigtnous  Exogens. 
Paramesus,  Presl. 

Melilotus,  Tourn. 
Pocockia,  Ser. 
Trigonella,  Linn. Fcenumgrcccum,  Trn. 
Buceras,  Mcench. 
Falcatula,  Foi'st. Medicago,  Linn. 
I>iploprion,  Vis. 
Melissittis,  Moench. 

Botryolotus,  Jaub.  et  Sph. 
Mei'istotropis,  Fisch.  Mey. 
Hymenocarpus,  Savi, Cornicina,  Boiss. 
Physanthyllis,  Boiss. 
Anthyllis,  Linn. 
Cytisopsis,  Jaub.  et  Spch. Ononis,  Linn. 

Anonis,  Tourn. 
Hosackia,  Dougl. 

Microlotus,  Benth. 
Anisolotus,  Benth. 

Drepanolobus,  Niitt. Syrmatium,  Vog. 
Parochetus,  Ham. 
Podolotus,  Benth. 
Goodia,  Salisb.  'f 
Subtribe  4.  Indigofere^e 
Cyamopsis,  DC. Cordcca,  Spreng. 
Amecarpus,  Benth. 

Indigofera  senegalensis 
Indigofera,  Linn. 

Sphceridiophoi^m, Dsv. 
Oiistropis,  Don. 
Hemispadon,  Endl. 
Diplonyx,  Raf.  ? Acanthonotus,  Benth. 
Lidigofera  onobrychi- oides. 

Carmichgelia,  Br.  ? 

Subtribe  5.  PsoRALiEiE. 
Psoralea,  Linn. 

Ruteria,  Mcench. 
Poikadenia,  Ell. 

Polytropia,  Presl.  ? 
Requienia,  DC. 
Amorpha,  Linn. 
Bonapedia,  Neck. 

Eysenhardtia,  H.  B.  K. 
Dalea,  Linn. 

Parosella,  Cav. 
Petalostemon,  Reich. 
Kuhnistera,  Lam. 

Cylipogon,  Raf. 
Subtribe  6.  Galege^. 
Glycyrrhiza,  lAnn. 

lAquiritia,  Mcench. 
Galega,  Tournef. 

Calotropis,  Don. 
Accorombona,  Endl. 

Cyclogyne,  Benth. Ebenidium,  Jcn(5.et  Spch? 
Pogonostigma,  Boiss. 
Tephrosia,  Pers. 

Peineria,  Moench. 
Brissonia,  Neck. 
Erebinthus,  Mitch. 
Cracca,  Linn. 
Apodynomene,  E.  Mey. 
Xiplwcarpus ,  Presl. Needlmmia,  Scop. 

Chadsia,  Boj.? 
Wistaria,  Nutt. 

Thyrsanthus,  Ell. 

Kraunhia,  Raf. 
Robinia,  Linn. 
Lennea,  L.  K.  O. Sabinea,  DC. 
Poitsea,  DC. 
Coursetia,  DC. 

Tephrosioi,  sect.  Crac- coides,  DC.  ? 
Daubentonia,  DC 
Glottidium,  Desv. 
Sesbania,  I^ers. Herminiera,  GhiiU,  Per. 
Agati,  Rheed. Diphysa,  Jacq.  ? 
Corynella,  Z>C. Corynitis,  Spr. 
Clianthus,  Sol. 

Streblorhisa,  Endl. 
Sutherlandia,  Br. 
Ptyi^osema,  Benth. Sylitra,  E.  Mey. Lessertia,  DC. 
Svvainsonia,  Salisb. 
Colutea,  Linn. 
Halimodendron,  Fisch. Halodendron,  DC. 
Caragana,  Lam. 
Eremosparton,  Fisch. 
Phyllolobium,  Fisch. 
Chesneya,  Lindl. 
Crafordia,  Raf  ? 
Philenoptera,  Fenzl,  ? 

Subtribe  7.  Brongniar- TIE^. 
Harpalyce,  Mog.  Sess. 

Megastegia,  t)on. Brongniartia,  IT.  B.  K. 
Peraltea,  H.  B.  K, 

Subtribe  8.  Astragaleje. 
ITomolobus,  Nutt. 
Kentrophyta,  Nutt. 
Biserrula,  LAnn. 

Pelecinus,  Tournef. 
Astragalus,  Linn. 
Oxytropis,  DC. 

Spiesia,  Neck. Phaca,  Linn. 
Guldenstaedtia,  Fisch. 
Sphajiophysa,  DC. 

Tribe  3.  Vicieae.— J'i- laments  all  or  9,  connate. 
Legume  continuous.  Co- 

tyledons fleshy.  Leaves 
generally  drrhose. 
Cicer,  JAnn. 
Pisum,  Linn. 
Ervum,  Linn. 
Vicia,  lAnn. 
Faba,  Tourn. 
Wiggersia,  Fl.  Wett. 
Oxypogon,  Raf. Lathyrus,  Linn. 
Aphaca,  Tourn. Ochrus,  Tourn. 
Clymen,  Tourn. Nissolia,  Tourn. 
Cicerella,  Moench. A.nurus,  E.Mey. 

Astrophia,  Nutt.  ? 
Orobus,  Tourn. 

Platystegia,  Sweet. 

articulated,  with  1-seeded 
joints,  usually  separating and  indehiscent. 

Subtribe  1.  Arachide.*:. 
Stylosanthus,  Ldnn. Arachis,  Linn. 
Chapmannia,  Torr.  et  Gr. 
Subtribe  2.  Coronii,le;f,. 
Scorpiurus,  Linn. Coi'onilla,  Linn. 
Antopetitia,  Rich. Arthrolobium,  Desv. 
Hammatolobium,  Fenzl. 
Ornithopus,  Linn. 
Hippocrepis,  JAnn. Bonaveria,  Scop. 

Securigera,  DC. 
Subtribe  3.  HEOYSAREi*;. 
Diphaca,  Lour, Pictetia,  DC. 
Bry  a,  Br. Ormocarpus,  Pers. Planaria,  Desv. 
Amicia,  Kunth. 
Zygomeris,  Mo?.  Sess. Poiretia,  Vmt. 
Turpinia,  Pers. 

Chaetocalyx,  DC. 
Bonninghausenia,  Spr. Rhadinocarpus,  Vog. 

Nissolia,  Jacq. 

Myriadenus,  Desv. 
Geissaspis,  Wight.  Am. 
Zornia,  Gmel. 
Adesmia,/>(?. 
Patagonium,  Schrank. Loudonia,  Bert. 

Rathkea,  Schum. 
^schynomene,  Lin.n. Isodesmia,  Gardn. 
Sommeringia,  Mart 
Smithia,  Ait. 
Petagnana,  Gmel. 
Kotschya,  Endl. 

Bremontiera,i>C.  ? Lourea,  Neck. 
Christy  a,  Moench. 

Alysicarpus,  Neck. Fabricia,  Scop. 
Hegetschweilera,  Heer. Eleiotis,  DC. 

Oxydium,  Benn. 
Phylacium,  Benn. 
Mecopus,  Benn. 
Uraria,  Desv. 
Doodia,  Reichb. 

Nicholsonia,  DC. 
Perrottetia,  DC. 

Desmodium,  DC. 
DendrolobiumjW.  Am. 
Heteroloma,  Desv. 
Ototropis,  Schauer. 
Dollinera,  Endl. 
Codoriocalyx,  Hassk. 

Cyclomorium,  Walp.  ? Dicerma,  DC. 
Anarthrosyne,  E.^  Mey. 
Lespedeza,  Rich. Campylotropis,  Rudge. 
Oxyramphis,  Wall. iHaUia,  Thunb. 

Tribe  4.  Hedysarese. —  jAlhagi,  I'oum. Filaments  generally  con- i  Taverniera,  DC. 
nate.  Legume  transcerselyl'Ewevsmaxmia.,  Bunge. 

*  "  This  §  and  sub-tribes  3  to  8  of  Lotese  will  probably  require  considerable  modification  as  to their  circumscription  when  the  genera  here  enumerated  under  each  shall  have  been  more  accurately 
examined." — G.  B. 
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Iledysarum,  Linn. Echinolobimn,  Desv. 
Onobrychis,  Toum. 

Tribe  5.  Phaseoleae.— 
Filaments  aU  or  !),  con- 

nate. Legume  continuous, 
bioaloe.  Cotyledons  (al- 

ways ?)  fleshy.  Leaves 
usually  pinnately  tri/oli- olate. 
Subtribe  1.  Clitorik^. 
Amphicarpsea,  liaf. 

Sacia,  Kaf. 
Xyphenis,  Raf. 
Cryptolobus,  Spr. 

Duniasia,  i>C 
Pueraria,  DC.  ? 
Cologania,  H.  B.  K. 
Clitoria,  Linn. 
Aauchea,  Desv. 
Tematea,  Tourn. 

Neurocarpuni,  Desv, 
Jthambifolium,  Rich. 
Martia,  Leandr. 

Vexillaria,  Benth. 
Filanthus,  Poit. 

Centrosema,  DC. 
Steganotropls,  Lehm. 

Periandra,  Mart. 
Platysema,  Benth, 
Subtribe  2.  Kennedye^e. 
Kennedya,  Vent. 

CauUnia,  Moench. 
Amphodus,  Lindl. 

Zichya,  Hiigel. 
Physolobium,  Benth. 
Hardenbergia,  Benth. 
Leptocyamus ,  Benth. 

Leptolobium,  Benth. 
Subtribe  3.  GLvciNEiE. 
Johnia,  W.  et  Am. 

Notonia,  W.  et  Am. 
Stenolobium,  Benth. 

Cyanostremma,  Bnth. 
Soja,  Moench. 
Glycine,  lAnn. 

Teramnus,  P.  Br. 
Bujacia,  E.  Mey. 

Shuteria,  W.  et  Am. 
Galactia,  P.  Br, 

Sioeetia,  DC. 
Bradbury  a,  Raf. 
Odonia,  Bertol. 
Grona,  Lour. 

Kiesera,  Reinw. 
Vilniorinia,  DC.  ? 
Betencourtia,  St.  Hil.  ? 
Subtribe  4.  Diocle^. 

Collaea,  DC. 
Camptosema,  H.  et  Am. 

Bionia,  Mart. 
Cleobulia,  Mart. 
Cratvlia,  Mart. 
Dioclea,  H.  B.  K. 

JTymenospron,  Spr. 
Crepidotropis ,  Walp. 

Cymbosema,  Benth. 
Canavalia,  DC. 

Malocchia,  Savi. 
Clementea,  Cav. 
Monodon,  E.  Mey. 
Wenderothia,  Schleid 

Chloryllis,  E.  Mey.  ? 
Subtribe  5.  ERYTHRrNE^E. 
Mucuna,  A  dans. 

StizQijobium,  Pers. 

Homera,  Neck. 
Negretia,  Ruiz.  Pa  v. 
Labradia,  Swediaur. 
Carpopogon,  Roxb. Macroceratides,  Raddi. 
Fillera,  Endl. 
Citta,  Lour. 

Erythrina,  Linn. 
Corallodendron ,  Tour. 

Strongylodon ,  Vog. 
Rudolphia,  Willd. 
Butea,  Kon. 

Subtribe  6.  Euphaseo- LE^. 
Phaseolus,  Linn. 

Strophostylis,  Ell. 
Vigna,  Savi. 

Callicystus,  Endl. 
Scytalis,  E.  Mey. 
Sphcnostyles,  E.  Mey.  ? 

Otoptera,  J>C. Plectrotropis,  Schum. 
Dolichos,  Linn. 
Lablab,  Adans. 
Pachyrhizus,  liich. 

Cacara,  Thouars. 
Psopliocarpus,  Neck. 

Baton,  Adans. 
Diesingia,  Endl, 
Dunbaria,  W.  Am. 
Tasniocarpum,  Desv. 
Apios,  Boerh. 
Cystotropis,  Wall. 
Voandzeia,  Thouars. 
Subtribe  7.  Cajane^. 

Fagelia,  Neck. 
Cajanus,X>C. Atylosia,  W.  et  Am. 
Cantharospernum,  W.  et Am. 
Pseudarthria,  W.  et  Am.  ? 
Barbiera,  DC. 

Subtribe  8.  Rhyncho- 
SIE^. 

Orthodanum,  E.  Mey. 
Hidrosia,  E.  Mey. 
Enosema,  DC. 
Eimosme,  Desv. 
Pyrrhotrichia,  W.  et  A. 
Pitcheria,  Nutt.  ? 

Rhynchosia,  DC. 
Copisma,  E.  Mey. 
Glycine,  Nutt.  Kunth. 
ArcyphyUum,  Ell. Nomismia,  W,  et  Am. 

Cylista,  Ait. 
Cyanospermum,  W.  etAr. 
Chrysoscias,  E.  Mey. 
Flemingia,  Roxb. 

Ostryodium,  Desv. 
Lourea,  Jaum. 
Moghania,  Jaum. 

Pycnospora,  Br. 
Subtribe  9  ?  Abtlinlx. 
Abrus,  Lir.n. 

Doubtful  Genera. 
Macranthus,  Lour. 
Calopogonium,  Desv. 
Cruminium,  Desv. 

Tribe  6.  Dalbergieas. — Filaments  monadelphous, 
or  diadelphous.  Legume 
continuous,  generally  in- 
dehiscent.  Cotyledons  {al- 

ways ? )  fleshy.  Leaves 
usually  ])innate. 
Cyclolobium,  Benth. 
Amerimnum ,  R.  Br. 

Corytholobium,  Benth. 
llecastaphyllum,  Kunth. Acouroa,  Aubl. 
Drahcnsteinia,  Neck. 

Moutouchia,  Aubl. 
G-rieselinia,  Neck. 

Pterocarpus,  Linn. 
Santalaria,  DC. 

Echinodiscus,  Benth. 
Weinreichia,  Reichb. 

Centrolobium,  Benth. 
Ancylocalyx,  Tulasne. 
Amphymenium,  H.  B.  K. 
Apalatoa,  Aubl. Drepanocarpus,  C.F.Mey. 
Nephrosis,  Rich. Sommerfeldtia,  Schum. 

Machaerium,  Pers. 
NissoUai,  sp.  DC. 
Gomezium,  DC. 

Ateleia,  Mop.  et  Sess. 
Brachypterum,  W.  et  Am. 
Derris,  Lour. 
Pongamia,  Lour. 

Galedupa,  Lour. 
Sphinctolobium,  Vog. 
Neuroscapha,  Tulasne. 
Lonchocarpus,  Kunth. 
Gliricidia,  Kunth. 
Milletia,  W.  et  Am. 
Berrebera,  Hochst.? 
Endospermum,  Blum. 
Dalbergia,  lAnn. 

Solon,  Adans. 
Triptolemaea,  Mart. Semeionotis,  Schott.  ? Miscolobium,  Vog. 
Platymiscium,  Vog. 
Platypodium,  Vog. Callisemcea,  Vog. 
Discolobium,  Benth. 

Piscidia,  Linn. 
Ichthyomethia,  R.Br. 

Phellocarpus,  Benth. Mullera,  Linn.  fil. 
Coublandia,  Aubl. 

Deguelia,  Aubl. 
Cylegonia,  Neck. Geoifroya,  Jacq, 

Andira,  Lour. 
Lumbricidia,  Veil. 
Vouacapoiui,  Aubl. 

Euchresta,  Benn. 
Dipteryx,  Schreb. Coumarouna,  Aubl. 

Taralea,  Aubl. 
Baryosma,  Giirtn. Heinzia,  Scop. 
Bolducia,  Neck. Pterodon,  Vog. 
Commilobium,  Benth. 

Apoplanesia,  Presl. 
Spatholobus,  Hassk. Vatairea,  Aubl. 

Tribe  7.  Sophorea2. — Filaments  distinct.  Le- 
gume continuous.  Leaves 

pinnated,  with  one  or several  leaflets. 

Styphnolobium,  Schott Edwardsia,  Salisb. 
Sophora,  Linn. Broussonetia,  Ort. 

Radiusia,  Reichb. 
Cadia,  Forsk. 

Spandoncea,  Desf. Panciatica,  Picciav. 
Ammodendron,  Fisch. 
Calpurnia,  E.  Mey. 
Virgilia ,  JAnn. 
1  Cladrastis,  Raf. 

Bowdichia,  H.  B.  K. 
Sebipira,  Mut. Gourliea,  GUI. 

Ormosia,  Ja/:q. 
Toulichira,  Adans. 

Dibrachion,  Tulasne. 
Alexandrina,  Schomb. 
Diplotropis,  Benth. 
Spirotropis,  Tulasne. Macrotropis,  DC. 

Layia,  Hook  et  Arn. Callerya,  E^idl. MarquartUi,  Vog. 
Myrospermum,  Jacq. Calusia,  Bert. 
Myroxylon,  Mut. 
Toluifera,  Linn. Castanospermum,  Cunn,  ? 

Dalhousiea,  Wall. 
Delaria,  Desv. 

Carpolobii,  sp.  Don. 
Suborder  II.  C^esalpi- 

NIE.E. — Petals  in  ajsti- 
vation  imbricated,  the 
uppermost  interior. Tribe  1.  Leptolobieas. Leptolobium,  Vog. Sclerolobium,  Vog. 

Acosmium,  Schott. Sweetia,  Spreng. 
Zuccagnia,  Cas. 
Ilffimatoxylon,  Linn. 
Poppigia,  Presl. Diptychandra,  Tulasne. Cenostigma,  Tulasne. 
Tribe  2.  Eucsesalpinieae 
Cercidium,  Tulasne. 
Parkinsonia,  Plum. 
Gymnocladus,  Lam. 
Guilandina,  Linn. 
Bonduc,  Plum. 

Poinciana,  JAnn. 
Coulteria,  H.  B.  K. 
Adenocalyx,  Bert. 
Tara,  Molin. 

Csesalpinia,  Linn. 
Campecia,  Adans. Tihante,  Adans. 

Erythrostemon,  Lk. Peltophorum,  Vog. 
Brasilettia,  DC. Schizolobium,  Vog. 

Mezoneuron,  Desf. 
Pterolobium,  jK.  Br. 

Quartinia,  A.  Rich. Reichardia,  Roth. Colwillea,  Boy.? 
Cladotrichium,  Vog. 
Holfmanseggia,  Cav. 
Pomaria,  Cav. 
Melanosticta,  DC. 
Burkia,  Benth. 

Tribes.  Cassieae. 

Cassia,  Linn. Oatlmrtocarpus,  Pers. 
Bactyrilobium,  Willd. 
Baryxylon,  Lour. 
Chamcefistula,  G.Don. ChamoBcrista,  E.  Mey. 
(h-imaldia,  Schranck. 
Senna,  Tournef. 

Labichea,  Gaud. 
Dicorynea,  Benth. 

Tribe  4.  Swartzieae. 
Moldenhawera,  Schott. 

Dolichonemxx,  Nees. 
Martia,  Benth. 
Zollernia,  Nees. 
Acidandra,  Mart. 
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Coquebertia,  Brongn. 

Swartzia,  Willd. 
Biver ia,llumh.et  Kun. 
Tounatfa,  Aubl. 
Gynanthistrophe,  Poit. 
Possira,  Aubl. 
Jtittera,  Schreb. 
Hoelzelia,  Neclc 

Aldina,  Eiidl. 
Allania,  Benth. 

Trischidium,  Tulasne. 
Swartzice  sect.  IHthy- ria,  Benth. 

Cordyla,  Lour, 
Calycandra,  A.  Rich. 

Tribe  5.  Amherstiese. 
Thylacanthus,  Tulasne. 
Brownea,  Jacq. 
Hermesia,  Loeffl. 

Elizabetha,-  Schomb. Ileterostemon,  Desf. 
Amherstia,  Wall, 
Jonesia,  Boxb. 

Saraca,  Bunn. 
Humboldtia,  Vahl, 

Batschia,  Vahl. 
Schotia,  Jacq. 

Theodorea,  Medik. 
Afzelia,  Sm. 

Pancovia,  Willd.? 
Eperua,  Aubl. Bothmannia,  Neck. 
Panzera,  Willd. 

Parivoa,  Aiibl. 
Adleria,  Neck. 
Dimorpha,  Willd. 

Campsiandra,  Benth.  I 

Tachigalia,  Auhl. Valentynia,  Neck. 
Tachia,  Pers. 

Exostyles,  Schott, 
Melanoxylon,  Schott, Periftium,  Vog. 
Tamarindus,  Linn. 
Phyllocarpus,  Tulasne. 
Outea,  Auhl. 
Anthonota,  Beauv. 

Westia,  Vahl.? 
Intsia,  Thouars, 
Vouapa,  Aubl. 
Macrolobium,  Vahl. 
Kruegeria,  Neck. Peltogyne,  Vog. 

Trachylobium,  Hayne. 
Hymensea,  Linn. Courbaril,  Plum. 

Tribe  6.  Bauhinieae. 
Casparea,  Kunth. Bauhinia,  Linn. Pauletia,  Cav. 
Phanera,  Lour, 
Schnella,  Baddi, 

C'aulotretus,  Rich. 
Perlebia,  Mart.? 
Amaria,  Mut.? 
Etaballia,  Benth. 
Cercis,  Linn. 

Tribe  7.  Cynometreae. 
Cynometra,  Linn. Hardwickia,  Boxb, 
Copaifera,  lAnn. 
Dialium,  Linii, 

I    Arouna,  Aubl. 
Codarium,  Soland. 
Cleyria,  Neck. 

Apuleia,  Mart, Detarium,  Juss, 
Crudya,  Willd, Touchiroa,  Aubl. 
Apalatoa,  Aubl. Wald Schmidt ia,  Neck. 

Pterogyne,  Tulasne. Zenkeria,  Am. 

Tribe  8.  Dimorphandreze. 
Mora,  Benth. 
Dimorphandra,  Schott. 
Gleditschia,  Linn. 
Ceratonia,  Linn. 
Acrocarpus,  Am. 
A  noma,  Lour, 
Metrocynia,  Thouars, Baphia,  Afz, 
Palovea,  Aubl, Ginnannia,  Scop. 
Vatairea,  Aubl. 
Aloexylon,  Lour. 

Suborder  III.  Mimose^. 
— Corolla  valvate  in 
ajstivation. 
Tribe  1.  Parkiese. 

Erythrophleum,  Afz. 
Fillasa,  G-uillem.  Perr. Parkia  Br. 
iPentaclethra,  Benth, 

Tribe  2.  Eumimoseae. 
Entada,  Linn, 
Plathymenia,  Benth, 
Stryphnodendron,  Mart, Adenanthera,  Linn. 
Elepbantorhiza,  Benth. 
Tetrapleura,  Benth. 
Gagnebina,  Neck. 
Prosopis,  Linn. 
Lagonychium^Stepheas. 
Algarohia,  Benth. Dichrostachys,  Benth. 
Caillea,  Guillem. 

Neptunia,  Lour. Desman  thus,  Willd. Darlingtonia,  DC. 
Mimosa,  lAnn. 
Schranckia,  Willd. 

Leptoglottis,  DC. Leucaena,  Benth. 
Xylia,  Benth. 

Tribe  3.  Acacieae. 
Acacia,  Willd, Vachellia,  Am. Farnesia,  Gasp. 
Lysiloma,  Benth, Albizzia,  Ihtrazz. 

Zygia,  B.  Br. Calliandra,  Benth. 
Pithecolobium,  Mart. 
Enterolobium,  Mart. 
Sedan thes,  Benth. 
Inga,  Willd. Affonsea,  St.  EH. 

i 

Numbers  estimated  by  Mr.  Bentliam,  May,  1845. 
Papilionacese  Gen.  .  .  Sp. 

Podalyrieae                                                         33  .  .  .  350 

Lotese                                                               133  .  .  .  3000 

Hedysarese                                                         52  ,  .  .  500 
Phaseolese                                                          70  .  .  ,  650 
Dalbergiese  41  .  .  .  250 
Sophoreee  21  .  .  .50 

Csesalpmiese                                                                           88  .  .  .  700 
Mimosese                                                                               29  .  .  .  1000 

467  6500 
?  Moringaceoe. 

Position. — Rosaeeixj. — FABACEiE. — Clirysobalanaceae. 

Dr.  Asa  Gray  is  of  opinion  that  the  genus  Krameria,  now  placed  in  Polygalaeeao 
(p.  377),  should  be  referred  hither.  "  The  only  important  character,"  he  observes, 
"to  distinguish  Krameria  from  Leguminosge  Csesalpiniese  (with  which  it  appears 
exactly  to  accord  in  the  aestivation  of  the  corolla),  except  that  the  stamens  and  petals 
are  truly  hypogynous,  lies  in  the  order  of  the  suppression  of  the  stamens.  When 
those  of  Leguminosa}  are  irregularly  reduced,  it  is  the  posterior  which  become  sterile 
or  disappear,  while  in  this  genus  the  anterior  stamen  is  suppressed.  But  even  this 
character  is  invalidated ;  in  the  first  place,  by  the  manifest  tendency  of  the  posterior 
stamens  next  to  suflPer  reduction,  as  is  shown  by  their  usually  smaller  size,  and  by  the 
disappearance  of  one  of  them  (as  I  suppose)  in  K.  triandra ;  and  secondly,  by  the  rare 
occurrence  of  the  same  order  of  suppression  in  the  Leguminosse,  as  in  Dialium  (so 
admirably  illustrated  by  M.  Bennett)  and  Casparea.  The  trifoliolate  leaves  of  K. 
cytisoides,  noticed  by  Dr.  Lindley  as  indicating  an  afl&nity  with  Sapindace^,  may  with 
at  least  equal  propriety  be  adduced  in  favour  of  the  relationship  with  Leguminosse. 
Whether  Krameria  is  actually  to  be  incorporated  into  the  latter  family  or  not,  is  still 
an  open  question ;  but  it  is  certain  that  it  does  not  belong  to  Polygalacea?.  From 
that  family  it  is  plainly  excluded  by  the  monocarpellary  pistil,  the  relation  of  the 
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sepals  and  petals  to  the  axis,  the  posterior  situation  of  the  stamens,  the  collateral 
ovules,  and  the  exalbuminous  seed." 

It  is  not  to  be  denied  that  much  probability  attends  this  view,  which  is  in  no 
small  degree  supported  by  the  undoubtedly  Leguminous  genus  Labichea,  in  which 
there  is  a  want  of  symmetry,  and  a  suppression  of  parts  analogous  to  that  of 
Krameria,  This  curious  genus  consists  of  shrubs  with  spiny  digitate  leaves,  of  which 
the  lateral  leaflets  are  often  very  much  smaller  than  the  central  one.  They  have 
short  clusters  of  axillary  yellow  flowers,  not  unlike  those  of  Cassia,  though  materially 
different  in  structure.  In  the  original  species  the  usual  number  (5)  that  occurs  in 
the  flowers  of  Leguminous  plants  is  preserved  in  the  calyx  and  corolla ;  while  at  the 
same  time  the  stamens  are  reduced  to  2,  one  of  whose  anthers  opens  by  two  pores,  and 
the  other,  which  is  much  longer,  opens  by  one.  In  L.  diversifolia,  on  the  contrary,  there 
are  only  4  sepals  and  4  petals,  while  the  stamens  remain  as  in  the  original  species. 

The  theoretical  structure  of  the  flower  in  this  case  appears  to  be  this  :  the  two 
dorsal  sepals  unite  into  one,  as  is  indicated  by  a  middle  line,  which  passes  through  it 
from  the  base  to  the  apex ;  this  brings  one  of  the  petals,  in  appearance,  opposite  to 
the  dorsal  sepal,  although  really  alternate  with  the  two  sepals  which  form  it,  and  at 
the  same  time  throws  all  the  other  petals  out  of  their  places.  The  number  4  in  the 
petals  is  undoubtedly  owing  to  abortion,  for  it  is  not  unusual  to  find  a  fifth  petal,  in 
the  form  of  a  subulate  process,  at  the  place  where  a  star  is  shown  in  the  accom- 

panying diagram,  and  where  one  also  would  be  if  the  corolla  were  papilionaceous. 
The  two  stamens,  unequal  as  they  are,  appear  to  belong  to  the  fifth  or  dorsal  petal. 
— Paxton's  Flotoer  Garden,  Vol.  II.  t.  52. 

Fig.  CCCLXXV.  hi.^. 

The  following  exceptions  to  the  general  character,  p.  544,  may  be  observed : — 
The  leaves  are  strictly  opposite  in  several  genera  of  Podalyriete,  in  Platymiscium 
among  Dalbergiese,  and  perhaps  some  others.  The  stipellse  are  wanting  in  a  large 
number  of  genera,  and  even  the  stipules  are  often  invisible.  The  flowers  in  some 
Mimosea)  are  regularly  tetramerous  or  trimerous,  without  any  apparent  abortion. 
The  anthers,  usually  versatile,  are  not  always  so,  the  connectivum  being  sometimes 
continuous  with  the  filament.  The  ovules  are,  I  believe,  always  attached  laterally  to 
the  axile  angle  of  the  cell,  not  erect  from  the  base  nor  suspended  from  the  apex. 
A  glance  at  the  ovary  will  always  detect  Leguminous  plants  through  all  the  different 
disguises  they  may  assume  in  habit,  in  flowers,  or  in  fruit.  The  diagrams  taken  from 
Walpers,  p.  545,  are  very  good,  as  showing  the  theoretical  arrangement  of  a  Leguminous 
flower  ;  but  Fig.  1  is  purely  theoretical  (as  well  as  Fig.  2).  No  such  thing  occurs  in 
Affonsea,  where  the  carpels  are  usually  three  only,  and  when  by  chance  we  do  find 
five,  the  lobes  of  the  calyx  and  corolla  are  united  so  high  up,  and  so  irregular  in 
number  (usually  five  or  six),  and  the  stamens  so  inordinately  numerous  and  so  highly 
monadelphous,  that  it  is  impossible,  fi'om  the  dried  specimens,  to  determine  the 
position  of  the  carpels  in  relation  to  the  other  parts  of  the  flower. 

Diphaca  has  not  two  carpels ;  the  two  bladders  are  merely  the  inflated  pericarp  of 
each  valve,  the  endocarps  remaining  flat  and  hard. 

The  Eboe  Nut  of  the  Mosquito  shore,  an  ingredient  in  a  fragrant  pomatum,  is  the 
seed  of  Dipteryx  oleifera.    In  Abyssinia,  Indigo  is  obtained  from  Indigofera  argentea, 

Fig.  CCCLXXV.  bis. — A.  diagram  of  the  flower  of  Labichea  diversifolia ;  b.  ditto  restored  to  its normal  state  upon  theoretical  grounds. 
2  R 
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there  called  Choho.  The  pounded  fruits  of  Berebera  ferruginea  is  a  fish  poison  in 
the  same  country.  The  Acacia  varians  is  so  dangerous  as  to  have  gained  the  name  of 
the  Poison  tree  from  Sir  Thomas  Mitchell's  party  on  his  journey  to  the  Victoria  River. 
Di\  Royle  has  shown  that  Malabar  Kino  is  produced  by  Pterocarpus  Marsupium. 
The  Kino  of  the  Dhak  or  Pulas  (Butea  frondosa)  is  a  similar  but  distinct  substance  ; 
appearing  in  the  form  of  a  ruby-coloured,  brittle,  very  astringent  Giim. 

ADDITIONAL  GENERA. 

(Communicated  by  Mr.  Bentham,  April,  1853,  with  the  exception  of  such  as  are 
included  in  brackets.) 

•  after  Priotropis. 

Aspalathus. 

Genista. 

I  =  Cytis 

S?JS^i*£„n  }arterBrachysema. Leptocytisus,  Meimer,  after  Burtonia. 
?  Urodon,  Turcz,  after  Phyllota. 
Latrobea,  Meisn.  after  Pultensea. 
Mariantonia,  Parlat.  =  Crotalaria. 
PentadjTiamis,  R.  Br. 
?  Phyllocalyx,  A.  Rich. 
Pachyraphia,  Presl. 
Plagiostigma,  Id. 
Streptosema,  Id. 
Psilolepus,  Id. 
Paraspalathus,  Id. 
Trineuria,  Id. 
Heterolathus,  Id. 
Dendrosparfum,  Spach. 
?  Gonocytisus,  Id. 
Corothamnus,  Presl. 
Corniola,  Presl. 
Laburnum,  Griseb. 
Petteria,  Presl. 
Podocytisus,  Boiss.  after  Cytisus. 
Loxospermum,  Hochst.  after  Trigonella. 
Eilemanthus,  Hochst.  after  ludigofera. 
Meladenia,  Turcz.  \  p„oi.„iea 
Clidanthera,  R.  Br.         \  Psoralea. Trichopodium,  Presl.  =  Dalea. 
Meristotropis,  Fisch.  after  Glycyrrhiza. 
Catacline,  Edgw.  =  Pogonostigma. 
Kiesera,  Reinw.  )  _  rp  j 
Macrony X,  Diilz.  |  -  iephrosia. Cracca,  Benth.  )    „,  roursetia 

Tephr.  Craccoides,  DC.   [^"^"^  Ooursetia. [Berebera,  Hochst.  near  Sesbania.] 
Herminiera  must  be  removed  to  Hedysarese. 
Eriophaca,  Boiss. Ammothamnus,  Bunge, 
Peteria,  A.  Gray, 
Eversmannia,  Bunge, 
Stracheya,  Benth. 
?  Pentadynamis,  R.  Br. Phaca, 
Biplotfieca,  Hochst. 
Coppoleria,  Todar.  =  Ervum. 
Helminthocarpus,  A .  Rich,  after  Antopetitia. 

?c™rpSo\r£.  }afterOnnocan,us. 

Hegetschweilera,  Regel,  =  Alysicarpus. 
Nicolsonia,  '\ Cyclomorium,  >  =  Desm  odium. 
Sagotia,  Walpers,  ) 
Ougeinia,  Benth.  \ 
Dendrolobium,  W.  <k  A. 
Phyllodium,  Desv. 
Pteroloma,  Desv. 
Catenaria,  Benth. 

after  Chesneya. 

Astragalus. 

Lespedeza. 

Campylotropis, 
Oxyrhamphis, 
Phlebosporium,  Jungh. 
Ebenus,  L.  after  Taverniera. 
Eriocarpcea,  Bertol.  =  Onobrychis. 
Heterocarpcea,  Scheeb.  =  Galactia. 
Kiesera,  —  Tephrosia. 
Leucodictyon,  Dalz.  after  Galactia. 
Neustanthus,  Benth.  before  Collsea. Cliirocalyx,  Meisn.  ^ 
Micropteryx,  Walp. 
Duchassainya,  Walp. 
Robynsia,  Martens, Mintelersia,  Martens, 
Spatholobus,  Hassk. Brebbelia,  Zoll. 
Biesingia  =  Psophocarpus. 
Cantharospermum  =  Atylosia. 
Lepidocoma,  Jungh.  =  Flemingia. 
Phyllocarpus,  Benth.  =  Amphymenium. 
Toxotropis,  Turcz.  after  Lonchocarpus. Mundulea,  Benth. 
Otosema,  Benth. 
Fomarinia,  Bertol. 
Ostryocarpus,  Hook.  fil. 

after  Desmodium. 

after  Erythrina. 

•  after  Butea. 

after  Millettia. 

Tripfolomea,  h  =  Dalbergia. Podiopetalum,  Hassk.  j 
Spatholobus,  to  Erythrinese. 
?  Potholobium,  Presl.  to  Phaseolese. 
[Cyanobotrys,  Zucc.  near  Andira.] 
Dermatophyllum,  Scheele,  after  Sophora. 

=  Ormosia. 

after  Delaria. 

after  Pterolobium. 

Layia, Callerya, 

Baphia,  Afz. 
Bracteolaria,  Hochst. 
Leucomphalus,  Benth. Bowringia,  Champ. 
Cinclidocarpus,  Zoll. 
Wagatea,  Balz. Balsamocarpus,  Clos.  end  of  Caesalpiniese. 
Petalostylis,  R.  Br.  after  Labichea. 
fBerlinia,  Soland.  near  Afzelia.] 
Rodschiedia,  Miq.  after  Vouapa. 
Piliostigma,  Hochst.  after  Phanera. 
Baphia  belongs  to  Sophoreae. 

f^/^.  }toC«sa,p,nie.. 
Cheitonanthus,  Lehm. 
TetracheUos,  Lehm. 
Microlobus,  Presl.  to  Mimoseae? 

Acacia. 

[Alexandra,  Schomb.] 
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Ordrr  CCX.    DRUPACE^.— Almondworts. 

Amygdaleap,  Justs.  Gen.  340.  a  §  o/Rosaceae  (1789)  ;  Endl.  Gen.  cclxxiii. ;  Wi(/ht  IHustr.  1.  201.— Diu- 
paceae,  DC.  Fl.  Franpaise,  4.  479.  (1805) ;  Prodr.  2.  529.  a  §  o/ Rosacea;. 

Diagnosis. — Rosal  Exogens,  with  polypetalous  regular  flowers^  a  solitary  carpel  whose  style 
proceeds  from  the  apex,  and  a  drupaceoits  fruit. 

Trees  or  shrubs.  Leaves  simple,  alternate,  usually  glandular  towards  the  base  ; 
stipules  simple,  mostly  glandular.    Flowers  white  or  pink,  in  umbels  or  single.  Calyx 

Fig.  CCCLXXVT. Fig.  CCCLXXVII. 

5-toothed,  deciduous,  lined  with  a  disk  ;  the  fifth  lobe  next  the  axis.  Petals  5,  perigy- 
nous.  Stamens  20,  or  thereabouts,  arising  from  the  throat  of  the  calyx,  in  aestivation 
curved  inwards  ;  anthers  innate,  2-celled,  bursting  longitudinally.  Ovary  superior, 
soUtary,  simple,  1 -celled  ;  ovules  2,  suspended  ;  styles  terminal,  with  a  furrow  on  one 
side,  terminating  in  a  reniform  stigma  ;  ovules  anatropal.  Fruit  a  drupe,  with  the 
putamen  sometimes  separatuig  spontaneously  from  the  sarcocarp.  Seeds  mostly  soli- 

tary, suspended.  Embryo  straight,  with  the  radicle  pointing  to  the  hilum  ;  cotyledons 
thick,  plano-convex  ;  albumen  none. 

This  Order  is  distinguished  from  Roseworts  and  Appleworts  by  the  pistil  being  a 
solitary,  simple  carpel,  changing  when  ripe  into  a  drupe,  the  bark  yielding  gum,  and 
by  the  more  general  presence  of  hydrocyanic  acid  ;  fi'om  Leguminous  plants  by  the  lat- 

ter character,  and  also  by  their  regular  petals  and  stamens,  and  especially  by  the  odd 
segment  of  the  5-lobed  calyx  of  that  Order  being  inferior,  not  superior  ;  from  Chryso- 
balans,  by  the  terminal  styles  and  regular  petals  and  stamens.  I  have  seen  a  monstrous 
Plum  with  an  indefinite  number  of  ovaries  arising  irregularly  from  the  tube  of  the 
calyx,  and  therefore  exhibiting  a  tendency,  on  the  part  of  this  Order,  to  assume  one  of 
the  distinguishing  characters  of  Roseworts.  It  is  not  a  little  remarkable  that  here, 
where  we  have  an  approach  to  the  structure  of  Mimosetfi  in  Leguminous  plants, 
we  have  a  resemblance  to  the  property  possessed  by  that  Sub-order,  of  yielding  gum  in 
the  bark  ;  the  peculiar  astringency  of  some  species  is  also  analogous  to  that  of  Acacia 
Catechu  and  the  like. 

Natives  exclusively  of  the  northern  hemisphere,  where  they  are  found  in  cold  or 
temperate  climates.  One  species,  Cerasus  occidentalis,  is  a  native  of  the  West  Indies  ; 
some  Plums  occur  in  the  woods  of  Brazil  ;  a  kind  of  Almond,  Amygdalus  microphylla, 

Fig.  CCCLXXVT.  -  Cerasus  communis. 
Fig.  CCCLXXVII.— Pninus  domestica. 

ing  the  position  of  the  seed. 

1 .  a  section  of  its  flower. 
1.  a  section  of  its  drupe ;  2.  a  section  of  the  endocarp,  show- 

2  R  2 
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inhabits  hot  arid  plains  in  Mexico  ;  and  another,  A.  coehinchinensis,  is  reputed  to  grow 
in  the  woods  of  Coehin-China. 

The  astringent  febrifugal  properties  of  Roseworts,  with  which  Order  this  is  usually 
combined,  are  also  found  here  ;  as  in  the  bark  of  Cerasus  virginiana,  which  is  prescribed 
in  the  United  States,  of  the  C.  CapoUim  of  Mexico,  and  of  others  to  be  mentioned  pre- 

sently. They  are,  however,  better  known  for  yielding  an  abundance  of  prussic,  or  hy- 
drocyanic acid,  a  deadly  principle  residing  in  the  leaves  and  kernel ;  in  consequence  of 

which  some  of  the  species  are  poisonous  to  cattle  which  feed  upon  them  :  as,  for  example, 
the  C.  capricida,  which  kills  the  goats  of  Nipal ;  and  the  C.  virginiana,  which  is  known 
in  North  America  to  be  dangerous.  The  oil  of  Bitter  Almonds  is  extremely  poisonous, 
and  many  fatal  cases  of  death  arising  from  taking  them  into  the  stomach  are  on  record. 
They  have,  nevertheless,  been  recommended  as  a  cure  for  intermittent  fever.  They 
produce  urticaria,  and  are  said  to  be  an  antidote  to  intoxication.  The  flowers  and  ker- 

nels of  the  Peach  have  similar  quaUties.  Dr.  Christison  mentions  a  case  of  a  gentleman 
who  died  in  consequence  of  having  swallowed  a  salad  of  the  flower  ;  and  another  of  a 
child  which  perished  after  taking  a  decoction  of  the  flowers  to  destroy  worms.  The 
leaves,  bark,  and  fruit  of  C.  Laurocerasus,  the  common  Laurel,  and  the  oil  obtained  from 
them  are  virulent  poisons  ;  even  the  vapom*  of  the  former  will  destroy  msect  life. 
Martins  says  that  this  secretion  is  greatly  increased  in  Brazil.  C.  Padus,  the  Bird 
Cherry,  has  similar  properties,  but  in  a  less  degree.  They  all  of  them,  also,  yield  a 
gum  analogous  to  gum  tragacanth.  Notwithstanding,  however,  the  poisonous  principle 
that  is  present  in  them,  their  fruit  is,  in  many  cases,  a  favourite  food  ;  that  of  the 
Amygdalus  (Peach  and  Nectarine),  Prunus  (Plum),  and  Cerasus  (Cherry),  are  among  the 
most  delicious  with  which  we  are  acquainted  ;  the  seed  of  Amygdalus  is  familiar  to  us 
under  the  name  of  Almonds,  and  its  oil  under  the  name  of  Oil  of  Almonds.  The  bark 
of  the  root  of  C.  CapoUim  is  used  in  Mexico  against  dysentery.  The  leaves  of  Prunus 
spinosa  (Sloe),  and  C.  avium  (Wild  Cherry),  have  been  employed  as  a  substitute  for  Tea. 
The  former  are  well  known  to  afford  one  of  the  means  used  in  Europe  for  adulterating 
the  black  tea  of  China.  Prmius  domestica,  or  the  common  Plum,  yields  those  fruits  sold 
in  the  shops  under  the  name  of  Prmies,  which  are  chiefly  prepared  in  France,  from  the 
varieties  called  the  St.  Catherine  and .  the  Green-gage  ;  and  in  Portugal  from  a  sort 
which  derives  its  name  from  the  village  of  Guimaraens,  where  they  are  principally 
dried.  They  contain  so  large  a  quantity  of  sugar,  that  brandy  is  distilled  from  them 
when  fermented  ;  and  it  has  even  been  proposed  to  manufacture  sugar  from  them. 
The  kernel  of  Prunus  brigantiaca  yields  a  fixed  oil,  called  Huile  des  Marmottes,  which 
is  used  instead  of  oUve  or  almond  oil.  The  bark  of  Prunus  spinosa  is  one  of  the 
substances  that  has  been  reported  to  resemble  Jesuits'  bark  in  its  effects.  Prunus 
Coccomilia  yields  a  bark,  the  febrifugal  properties  of  which  are  spoken  of  very  highly. 
According  to  Tenore,  it  is  a  specific  for  the  cure  of  the  dangerous  intermittent  fevers 
of  Calabria,  where  it  grows.  A  variety  of  Cerasus  avium  is  used,  in  the  Vosges  and 
Black  Forest,  for  the  preparation  of  the  liqueur  known  under  the  name  of  Kirschen- 
wasser.  The  flowers  of  Amygdalus  persica  (  Peach),"  are  gently  laxative,  and  are  used advantageously  for  children.  The  kernel  of  Cerasus  occidentalis  is  used  for  flavour- 

ing the  liqueur  Noyau. 
GENERA. 

Pygeum,  Glirtn. 
Polydontia,  Blum. 
Polystorthia,  Blum. 

Amygdalus,  Linn. 

Amygdalophora,  Neck. Persica,  Tournef. 
Trichocarpus,  Neck. 

Ceraseidos,  Zucc. 

Prunus,  Linn. 
Armeniaca,  Toumef. 
Prunophora,  Neck. 

Cerasus,  Juss. 

Cerasophora,  Neck. 
Padus,  Endl. 
Laurocerasus, TovLvnef. 

Numbers.  Gen.  5.    Sp.  110. 

Position. — Rosacese. — Drupace^. — Fabacese  ? lacecB. 
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Order  CCXI.    POMACEiE.— Appleworts. 

Rosaceae,  §  Poniuceac,         Gc'M.  334.  (1789);  DC.  Prodr.  2.  626.  (1825).— Pomaceae,  Lindl.  in  Linn. Trans.  13.  93.  (1821)  ;  Endl.  Gen.  cclxx. 

Diagnosis. — liosal  Exogens,  with  polypetalous  regular  flowers,  mid  carpels  adhering  to  the 
calyx  by  the  back. 

Trees  or  shrubs.  Liaves  alternate,  stipulate,  simple,  or  compound.  Flowers 
solitary,  or  in  terminal  cymes,  white  or  pink.  Calyx  adherent,  5-t()othed  ;  the  odd 
segment  posterior.    Petals  5,  unguiculate,  inserted  in  the  throat  of  the  calyx  ;  the  odd 

Fig.  CCCLXXVIII.  1 

one  anterior.  Stamens  indefinite,  inserted  in  a  ring  in  the  throat  of  the  calyx.  Disk 
thin,  clothing  the  sides  of  the  tube  of  the  calyx.  Ovaries  from  1  to  5,  adhering  more 
or  less  to  the  sides  of  the  calyx  and  each  other  ;  ovules  anatropal,  usually  2,  collateral, 
ascending,  very  rarely  solitary,  sometimes  00  ;  styles  from  1  to  5  ;  stigmas  simple. 
Fruit  a  pome,  1-  to  5-celled,  seldom  spuriously  10 -celled  ;  the  endocarp  either 
cartilaginous,  spongy,  or  bony.  Seeds  ascending,  solitary.  Albumen  none  ;  embryo 
erect,  with  flat  cotyledons,  or  convolute  ones  in  Chaniaimeles,  and  a  short  inferior 
conical  radicle. 

Appleworts  are  closely  allied  to  Roseworts,  from  which  they  differ  in  the  adhesion  of 
the  carpels  with  the  sides  of  the  calyx,  and  more  or  less  with  each  other.  The  fruit  is 
always  a  pome  ;  that  is,  it  is  made  up  of  a  fleshy  calyx  adhering  to  fleshy  or  bony 
ovaries,  containing  a  definite  number  of  seeds.  Appleworts  are  peculiarly  distinguished 
by  their  ovules  being  in  pairs,  and  side  by  side  ;  while  Roseworts,  when  they  have  2  or 
more  ascending  ovules,  always  have  them  placed  one  above  the  other.  Cultivated 

Fig.  CCCLXXVIII.— 1.  branch  of  Pyrus  communis  ;  2.  its  flower  divided  vertically  ;  3.  across  section 
of  its  fruit  •  4.  perpendicular  section  of  the  fruit  of  Pyrus  Malus. 



660 POMACES. [Perigynous  Exoge.ns. 

plants  of  this  Sub-order  are  very  apt  to  produce  moustrous  flowers,  which  depart 
sometimes  in  a  most  remarkable  degree  from  their  normal  state.  No  Order  can  be 
more  instructively  studied  with  a  view  to  morphological  mquiries  ;  particularly  the 
common  Pear  when  in  blossom.  A  remarkable  permanent  monster  of  this  kind,  with 
14  styles,  14  ovaries,  and  a  calyx  with  10  divisions  in  two  rows,  is  descx'ibed  in  the 
Revue  Encycloptdique,  43.  762.  ;  it  exhibits  a  tendency,  on  the  part  of  Appleworts, 
to  assume  the  indefinite  ovaries  and  double  calyx  of  Roseworts.  I  have  seen  a  Prunus 
in  a  similar  state.  Almondworts  are  known  by  their  superior  solitary  ovary  and 
drupaceous  fruit. 
Found  plentifully  in  Europe,  Northern  Asia,  the  mountams  of  India,  and  North 

America  ;  rare  in  Mexico,  unknown  in  Africa,  except  on  its  northern  shore,  and  in 
Madeira,  and  entirely  absent  from  the  southern  hemisphere  ;  a  solitary  species  is  found 
in  the  Sandwich  Islands. 

The  fruit  as  an  article  of  the  dessert,  and  the  flowers  for  their  beauty,  are  the 
chief  peculiarities  of  this  Order,  which  consists  exclusively  of  trees  and  bushes, 
without  any  herbaceous  plant.  The  Apple,  the  Pear,  the  Sorb,  the  Medlar,  the 
Quince,  the  Service,  the  Rowan-tree  or  Mountain  Ash,  are  all  well  known,  either 
for  their  beauty  or  their  use.  The  wood  of  the  Pear  is  almost  as  hard  as  Box,  for 
which  it  is  even  substituted  by  wood  engravers ;  the  timber  of  the  Beam-tree 
(Pyrus  Aria)  is  invaluable  for  axletrees.  The  bark  of  Photinia  dubia  is  used  in 
Nipal  for  dyeing  scarlet.  Malic  acid  is  contained,  in  considerable  quantity,  in  Apples  ; 
it  is  also  almost  the  sole  acidifying  principle  of  the  berries  of  the  Mountain  Ash 
(Pyrus  Aucuparia).  The  mucilaginous  seeds  of  the  Qumce  are  employed  in  medicine  ; 
its  fragrant  fruits  are  used  in  the  preparation  of  a  kind  of  wine  analogous  to  Cider  and 
Perry,  obtained  from  Apples  and  Pears.  Wohler  has  found  oenanthic  ether  in  the  rind 
of  the  Quince.  Prussic  acid  occurs  in  their  seeds,  and  is  even  abundant  in  Cotoneaster 
Uva  Ursi,  and  microphylla.  The  flowers,  bark,  and  root  of  Pyrus  Aucuparia  contain 
so  much  of  the  peculiar  essential  Oil  of  Almonds  as  to  yield  fully  as  much  hydrocyanic 
acid  as  that  procurable  from  an  equal  weight  of  Cherry-laurel  leaves. — Buchn.  Rep. 
27.  238. 

GENERA. 
Cydonia,  Tournef. 

Chcenomeles,  Lindl. 
Pyrus,  Lindl. 
Pyrophorum,  Neck. 
Apyrophorum,  Neck. Lazarolus,  Medik. 
Halmia,  Medik. 
Mains,  Tournef. 

Aria,  DC. 
Torminaria,  DC. 
Eriolobus,  DC. 
Sorbus,  Linn. 
Aucuparia,  Medik. Adenorhachis ,  DC. 
Aronia,  Pers. 
Chamcenmpilus,  DC. 

Osteomeles,  Lindl. 
Mespilus,  Lindl. 

Mespilophora,  Neck. 
Amelanchier,  Medik. Petromeles,  Jacq.  f. 
Peraphyllum,  Nutt. Cotoneaster,  Medik. 
Nagelia,  Lindl. 

Hesperomeles,  Lindl, Eriobotrya,  Lindl. 
Photinia,  Lindl. 
Myriomeles,  Lindl. Chamaemeles,  Limll. 
Rhaphiolepis,  Lindl. 
Cratffigus,  Linn. 
Stranvaesia,  Lindl, 

Numbers.  Gen.  16.    Sp.  200. 

Onagracece. 
Position. — Rosacese. — Pomace^e. — Dnipacese. 

Myrtacece. 
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Order  CCXII.    SANGUISORBACE^.— Sanguisorbs. 

Rosacea;,  §  Sanguisorbea?,  Juss.  Gen.  336.  (1789) ;  DC.  Prodr.  2  588.— Cliffortiaceae,  Marlins Conspectus,  2l(i  ;  Meisner,  p.  105. 

Diagnosis. — Hosal  Exogem,  with  apetalous  flowers,  a  solitary  carpel,  inclosed  in  a 
hardened  calyx-tuhe  forming  a  false  pericarp. 

Herbaceous  plants  or  under-shrubs,  occasionally  spiny.  Leaves  simple  and  lobed,  or 
compound,  alternate,  with  stipules.    Flowers  small,  often  capitate.    Olten  $  hy 

3  5  Fig.  CCCLXXIX. 

abortion.  Calyx  with  a  thickened  tube  and  a  3-  4-  or  5-lobed  limb,  its  tube  lined  with 
a  disk.  Petals  none.  Stamens  definite,  sometimes  fewer  than  the  segments  of  the 
calyx,  with  which  they  are  then  alternate,  ai'ising  from  the  orifice  of  the  calyx  ;  anthers 
2-celled,  innate,  bursting  longitudinally,  occasionally  1 -celled,  bursting  transversely. 
Ovary  solitary,  simple,  with  a  gtyle  proceeding  from  the  apex  or  the  base  ;  ovule  soli- 

tary, always  attached  to  that  part  of  the  ovary  which  is  next  the  base  of  the  style  ; 
stigma  compound  or  simple.  Nut  solitary,  inclosed  in  the  often  indurated  tube  of  the 
calyx.  Seed  solitary,  suspended  or  ascending  ;  embryo  without  albumen ;  radicle 
superior  or  inferior  ;  cotyledons  lai'ge,  plano-convex. 

This  Order,  usually  combined  with  Roseworts,  appears  to  demand  a  distinct  station, 
on  account  of  its  constantly  apetalous  flowers,  its  hardened  calyx,  and  the  reduction  of 
carpels  to  one  only ;  it  is  not,  however,  distinguishable  by  any  other  characters  ;  and 
therefore  Agrimonia,  sometimes  stationed  here,  must  be  preserved  among  Roseworts, 
because  of  its  petals.  Its  habit,  indeed,  is  by  no  means  that  of  Sanguisorbs.  Usually 
the  ovule  is  suspended,  the  style  arising  from  below  the  apex  of  the  carpel ;  but  when 
the  style  proceeds  from  the  base  of  the  carpel,  the  ovule  is  ascending,  in  all  cases 
adhering  to  the  ovary  immediately  over  against  the  origin  of  the  style.  Various  kinds 
of  adhesion  between  the  leaves  and  the  stipules  take  place  in  the  genus  Cliffortia,  and 
have  given  i-ise  to  a  number  of  errors ;  for  an  explanation  of  which,  see  De  CaudoUe's 
I'emarks  in  the  Annales  des  Sciences  Naturelle-',  1.  447. 

Natives  of  heaths,  hedges,  and  exposed  places  in  Europe,  North  and  South  America 
beyond  the  tropics,  and  the  Cape  of  Good  Hope ;  in  which  latter  country  they  represent 
the  Roseworts  of  Europe. 

Their  general  character  is  astringency.  A  decoction  of  Alchemilla  vulgaris  is  slightly 
tonic ;  and  is  asserted,  by  Frederick  Hoftmann  and  others,  to  have  the  effect  of  restor- 

Fig.  CCCLXXIX.  -  Sangiiisoiba  officinalis.  1.  a  flower  with  a  pair  of  bracts  :  2.  the  same  with  half the  calyx  cut  away  ;  3.  a  ripe  fruit,  from  which  the  calyx  has  been  removed  ;  4.  a  vertical  section  of  fruit 
and  calyx  ;  5.  transverse  section  of  a  fruit. 
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ing  the  faded  beauty  of  ladies  to  its  earliest  freshness.  Sanguisorba  officinalis,  or  com- 
mon Burnet,  is  a  useful  fodder.  The  root  of  Sanguisorba  canadensis  is  said  to  be  bitter, 

astringent,  nauseous,  and  emetic,  and  its  fruit  stupefying. — Endl.  The  leaves  of  Acaena 
Sanguisorba  are  said  to  be  an  excellent  substitute  for  Tea.  The  plant  is  common  every- 

where in  Tasmannia,  and  is  well  known  from  the  annoyance  caused  by  its  fruit  hooking 
to  the  stockings  and  other  parts  of  the  dress  of  pedestrians. — Backhouse.  The  Peruvians 
employ  a  decoction  of  Margaricarpus  setosus,  a  little  needle-leaved  bush  with  pearly 
succulent  fruit,  against  hsermorrhoids. 

GENERA. 
Alchemilla,  Tournef. Ptilochaeta,  Turcz. 

Sanguisorba,  Linn. 
Poterium,  Linn. 

Tetraglochin,  Pbpp. 
Polylepis,  Ruiz  et  Pav. 
Margyricarpus,  RuizetP. Cliffortia,  Linn. 

Aphanes,  Linn. Adenostoma,  Hook,  et  Am. 
Acaena,  Vahl. Bencomia,  Webb. 

Leucosidea,  Eckl.etZeyh. Ancistrum,  Forst. Morilandia,  Neck. 

Numbers.  Gen.  12.    Sp.  125. 

POSITION.- 
SclerantJiacece. 

■Drupacese. — Sanguisorbace^. — Rosacejje. 
Nyctaginacece. 

ADDITIONAL  GENEKA. 
Poteridium,  Spach. 
Sarcopoterium,  Id. 
Monographidium,  Presl.  near  Cliffortia. 



ROSALKS.] ROSACEiE. 563. 

OiiDER  CCXIII.    ROSACEiE.— RosEwoins. 

nosacevc,  Jims.  G<;».334.  in  part.  (17S9);  DC.  Prodr.  2.  525 ;  Endl.  Gen.  cclx.xii.;  Md.mer  Gen.  p.  101.— 
§  Sanguisorbete,  Jitss.  Geii.  [VMl  (17S());  DC.  Prodr.  2.  588;  Ed.  Pr.  p  148.— Cliftbrtiacea;,  Martins 
Conspectus,  No.  21().— Neuradeae,  DC.  Prodr.  2.  548.  (1825);  Marlins  Conspectus,  iVo.  314.  (1835).— (iriele£e,  Sweet. 

DiAGiNosis. — Ronul  ExogenSy  with  polypetalous  Jloivers,  and  caiyeb  both  free  from  the 
calyx,  and  quite  or  nearly  so  from  each  other. 

Herbaceous  plants  or  shrubs.  Leaves  simple  or  compound,  alternate,  often  with 
2  stipules  at  their  base,  occasionally  dotted.    Flowers  variou.sly  arranged,  generally  ̂ , 

1  Fig.  CCCLXXX.  4 

occasionally  $  ̂   by  abortion.  Calyx  4-  or  5-lobed,  with  a  disk  either  hnuig  the  tube 
or  surrovmding  the  orifice  ;  the  fifth  lobe  next  the  axis.  Petals  5,  perigynous,  equal 
or  0.  Stamens  definite  in  number  or  00,  arising  from  the  calyx,  just  within  the  petals, 
in  aestivation  curved  inwards  ;  anthers  innate,  2-celled,  bursting  longitudinally.  Ovaries 
superior,  either  solitary  or  several,  1 -celled,  sometimes  cohering  into  a  plurilocular 
pistil  ;  ovules  2  or  more,  anatropal,  suspended,  very  rarely  erect  ;  styles  lateral  ; 
stigmas  usually  simple,  and  emargmate  on  one  side.  Fniit  either  1 -seeded  nuts,  or 
acini,  or  follicles  containing  several  seeds.  Seeds  suspended,  rarely  ascending. 
Embryo  straight,  with  a  taper  short  radicle  pointing  to  the  hilum,  and  flat  cotyledons. 
Albumen  0. 

This  Order  furnishes  the  best  of  all  analogies  with  the  hypogynous  sub-class,  present- 

Fig.  CCCLXXX.— 1.  Spiraea  ulmaria  ;  2.  flower  of  Fragaria  vesca;  3.  a  section  of  it;  4.  section  of the  flower  of  a  Spirjca. 
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ing  many  of  the  more  important  characters  of  Crowfoots,  and  in  some  measure  their 
habits.  It  is,  however,  known  by  its  perigynous  stamens  and  exalbuminous  seeds, 
whose  embryo,  though  small,  is  amygdaloid.  It  differs  from  Appleworts  in  its  ovary 
being  superior,  and  from  Almondworts  in  that  organ  being  single  and  changing  into  a 
drupe.  Saxifrages,  which  stand  very  near  Roseworts,  are  readily  known  by  their 
albuminous  seeds,  definite  stamens,  and  partially  combined,  somewhat  valvate  carpel- 
lary  leaves.  Chrysobalans  have  a  single  carpel,  but  their  style  originates  from  the  base, 
not  the  apex  of  the  ovary,  Sanguisorbs  are  apetalous,  with  the  tube  of  the  calyx 
hardened  and  changed  into  a  false  pericarp.  That  Roseworts  have  some  intimate 
relationship  with  Myrtleblooms  is  proved  by  Appleworts  ;  but  a  new  evidence  of  this 
fact  has  lately  been  obtained  in  the  form  of  Roses  discovered  in  China  by  Mr.  Fortune, 
which  have  faintly  but  distinctly  transparent  dots  in  the  leaves. 

Natives  chiefly  of  the  temperate  or  cold  climates  of  the  northern  hemisphere  ;  a  very 
few  are  found  on  high  land  within  the  tropics,  and  an  inconsiderable  number  in  the 
southern  hemisphere.  Only  one  species  occurs  in  the  West  Indies,  viz.  Rubus  jamai- 
censis  ;  several  ai-e  natives  of  high  land  in  the  East  Indies, 
within  the  tropics,  especially  Potentillas  and  Rubi ;  the  South 
American  species  chiefly  consist  of  a  few  kinds  of  Rubus,  and 
plants  belonging  to  the  section  Quillaiae  which  are  all  South 
American.  Neuradese  are  found  in  the  north  of  Africa  and  at 
the  Cape  of  Good  Hope,  perhaps  also  in  Mexico.  An  elaborate 
account  of  the  geographical  distribution  of  these  plants  has  been 
given  in  the  Linncea,  vol.  xvii.  p.  549,  by  Mr.  Frankenheim. 

The  fruits  of  many  species  of  Fragaria  (Strawberry)  and 
Rubus  (Raspberry  and  Blackberry)  are  valuable  articles  of  the 
dessert.  No  Roseworts  are  unwholesome  ;  they  are  chiefly 
remarkable  for  the  presence  of  an  astringent  principle,  which 
has  caused  some  of  them  to  be  reckoned  febrifuges.  The  root 
of  Tormentilla  is  used  for  tanning  in  the  Feroe  Isles.  Potentilla 
anserina  has  been  employed  in  the  same  manner,  and  P.  reptans 
as  a  febrifuge.  Geum  urbanum  and  rivale,  Comanim  palustre 
and  Sieversia  montana  have  been  compared,  for  efficacy,  to 
Cinchona.  The  leaves  of  Rubus  arcticus  and  Rosa  rubiginosa  have  been  employed  as 
substitutes  for  Tea.  The  root  of  Spiraea  filipendula  and  Ulmaria  has  been  used  as  a 
tonic.  Agrimonia  Eupatoria  yields  a  decoction  useful  as  a  gargle,  and  has  some  celebrity 
as  a  vermifuge.  Indian  Chocolate-root,  which  is  probably  Geum  rivale,  is  much  em- 

ployed in  the  United  States  in  diseases  of  the  bladder.  The  root  of  Rubus  villosus  is 
a  popular  astringent  medicine  m  North  America.  Two  or  three  tea-spoonfuls  of  the 
decoction,  administered  three  or  four  times  a  day,  has  been  found  useful  in  cholera 
infantum.  Mixed,  however,  with  this  astringency,  is  the  presence  of  an  emetic  quality. 
The  roots  of  Gillenia  trifohata  and  stipulacea  are  emetic,  and  perhaps  tonic.  They  are 
used  in  the  United  States  as  Ipecacuanha.  One  of  the  most  powerful  anthelmintics  in 
the  world  belongs  to  this  family.  It  is  an  Abyssinian  plant,  called  Cusso,  or  Cabotz, 
and  known  to  Botanists  by  the  name  of  Brayera  anthelmintica.  Upon  the  authority  of 
Brayer,  after  whom  it  is  named,  two  or  three  doses  of  the  infusion  are  sufficient  to  cure 
the  most  obstinate  case  of  taenia.  The  various  species  of  Rosa  form  some  of  the 
gi'eatest  beauties  of  the  garden.  The  fruit  of  R.  canina  and  other  allied  species  is 
astringent,  and  employed  in  medicine  against  chronic  diarrhoea  and  other  maladies. 
The  petals  of  R.  moschata  and  damascena  yield  a  highly  fragrant  essential  oil,  called 
Attar  of  Roses  ;  those  of  R.  gallica  are  astringent  when  dried  with  rapidity,  and  are 
sometimes  found  useful  in  cases  of  debility,  such  as  leucorrhoea,  diarrhoea,  &c.  The 
Quillaiae  are  remarkable  for  their  saponaceous  secretions.  Quillaia  saponaria  yields 
one  of  the  barks  called  Quillai,  used  as  a  substitute  for  soap.  "  Two  ounces  of  the  bark 
are  sufficient  to  wash  a  dress  ;  it  is  also  said  to  remove  all  kinds  of  spots  and  stains, 
and  to  impart  a  remarkable  lustre  to  wool."  It  contains  a  substance  which  excites 
violent  sneezing,  and  is  closely  allied  to  saponine.^ — Chem.  Gaz.  1844.  216.  According  to 
Martins  the  Quillaia  brasiliensis  has  the  same  property. 

Fig.  CCCLXXXI. 

I.  KosiD^.  —  Calyx 
tube  fleshy,  covering over  the  achaenia. 

Rosa,  Tournef. 
Lowea,  Lindl. 

Hulthemia,  Dumort. 
Rhodopsis,  Ledeb. 

GENERA, 
PoTENTiLLfD^.  — i  Fragaria,  Linn. 

Calyx  tube  herbaceous. 
Fruit  a  heap  of  achae- nia. 

Dalibarda,  Linn. 
Rubus,  Linn. 

?  Cylactis,  Raf. 

Duchesnea,  Smith. 
Comarum,  Linn. 
Potentilla,  Linn. 

Quinque/olium,  Tom-n. Pentaphylloides,  Tour. 
Tormentilla,  Tourn. 

Argentina,  Blackw. Bootia,  Bigel. 
Trichothalamus  J  jehm. 

Horkelia,  Cham,  et  Schl. Chamserhodos,  Bung. 
Dryadanthe,  Endl. Sibbaldia,  Linn. 

Fig.  CCCLXXXI,— Perpendicular  section  of  a  Rose-flower. 
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Agrimonia,  Toimi. 
Aremonia,  Necker. 

Aiirimonioides,  Tourn . 
Spallanzania,  Poll. 

Purshia,  DC. 
Tigarea,  Pursh. 
Kumea,  Spreng, 

Cercocarpus,  H.  B.  K. 
VValdsteinia,  Willd. 
Coiuaropsis,  L.  C.  Rich. 
Sieversia,  Willd. 
Adamsia,  Fisch. 
Buchhavea,  Heichenb. 
Oreogeum,  Ser. 

Fallugia,  Endl. 
Geun),  Linn. 

Varyophyllata,  Tourn. 

ROSACEiE. 

Stiiipus,  Raf. 
Cowania,  Don. 
Coluria,  /{.  lir. 
Laxmannia,  Fisch. 

Dryas,  Linn. 
III.  SpiR^;iD.«. —  Calyx tube  herbaceous.  Fruit 

a  ring  of  follicles.  Seeds 
unwinged. 

Kerria,  DC. 
Spira;a,  Linn. Ulmaria,  Tournef. 

Filipendula,  Tournef 
Barba  caprce,  Tournef. 
Physocarpus,  Camb. Chatnoedryon,  Ser. 
Sorbaria,  Ser. 

Schizonotus,  Lindl. 
Aruncus,  Ser. 
Ulmaria,  M6nch. 

Neillia,  Don. 
(Jillenia,  MOnch. 
Nuttallia,  Torr.etA.  Gr. 
Ithodotypus,  Zncc. 
Stephanandra,  Zucc. 
Brayera,  Kunth. 

Hagenia,  Willd. Cusso,  Hruce. 
Banksia,  Bruce. 

IV.  QuiLLAi^. —  Calyx tube  herbaceous.  Fruit 
capsular.  Seed  winged. 

Kageneckia,iiMi^.  et  Pav. 
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Lydea,  Mol. 
Quillaja,  Mol. Sinegmadermos , Ruiz  et Pav. 

Fontenellea,  St.  Hil. 
Vauquelinia,  Corr. 
Liiidleya,  //.  B.  K. 
\hu^hxon\a,,Marl.et  Zucc. 
V.  Neurade^.— Calyx 

adhering  to  a  ring  of  10 
carpels.  Seeds  pendu- lous. 

Neurada,  B.  Juss. 
Grielum,  Linn. 

Numbers.  Gen.  38.    Sp.  500.* 

Myrtaceee. 
Position. — Pomacese. — Rosace.^. — Di-upacece. Ranunculacece. 

Fig.  CCCLXXXII. 

This  number  must  be  much  higher  if  the  spurious  species  of  Ruhus  and  Rose  are  included. 

Fig.  CCCLXXXII. — 1.  flower  of  Spirsea  Aruncus  cut  open  ;  2.  a  section  of  one  of  its  carpels  ;  3.  per- 
pendicular section  of  a  flower  of  Fragaria  indica  ;  4.  the  same  section  of  its  half  ripe  fruit,  showing  tlie 

torus  covered  with  carpels ;  5  a  single  carpel  of  it ;  6.  one  of  its  achsenia  cut  open  to  show  the  seed inside. 

In  Kamtcliatka  a  strong  liquor  is  prepared  from  the  root  of  Spiraea  Kamtchatica, 
or  Sclielamauik. — Seemann. 

ADDITIONAL  GENERA. 
Greggia,  Emjelm.  —  Cowania.  ]  Glossopetalum,  A.  Gray. 
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Alliance  XLIII.    SAXIFRAGALES. — The  Saxifragal  Alliance. 

'DlKG'SO&^?,.  —  Per{gynous  Exogens,  with  monodicklamydcous  flowers,  consolidated  carpels^ sutural  or  axile  placental,  00  seeds,  a  polypetalous  corolla,  if  any  is  present,  and  a 
small  taper  embryo  xoith  a  long  radicle  and  little  or  no  cdhumen. 

The  transition  from  the  Rosal  to  the  Saxifragal  AlUance  has  already  (p.  539)  been 
shown  to  take  place  by  way  of  Roseworts  and  Saxifrages.  To  the  Rhamnal  Alliance 
Saxifragals  pass  by  way  of  Brexiads,  which  are  singularly  like  the  genus  Eleeodendron 
among  Spindle-trees.  The  resemblance  of  the  Orders  included  in  this  Alliance  is  so 
great,  that  the  first  three  are  often  regarded  as  mere  forms  of  the  Order  of  Saxifrages  ; 
Loosestrifes  are  less  obviously  similar,  but  if  their  herbaceous  genera  are  compared 
with  Saxifrages,  or  their  shrubs  with  Brexiads,  the  affinity  becomes  sufficiently  striking. 
Loosestrifes  appear  to  furnish  a  lateral  connection  with  Melastomads  or  Syringas. 

Natural  Orders  of  Saxifragals. 
Styles  di4inct.    Leaves  alternate   214.  SAXiFRAGACEiE. 
Styles  distinct.    Leaves  opposite,  without  stipules   215.  Hydrangeace.k. 
Styles  distinct.    Leaves  opposite,  with  large  interpetiolar  stipules.  216.  Cunoniace^. 
Styles  consolidated.    Calyx  many-leaved.    Albumen  0.    Leaves^oi-^  -d 
alternate  | -i /.  15rexiace^. 

Styles  consolidated.    Calyx  tubular,  permanent,  with  the  petcds'Xc^^-^^  Lythrace^ in  the  margin.    Albumen       Leaves  opposite  ....]' 



Saxikkac.ai.ics.]  SAXIFRAGACEili;.  567 

Order  CCXIV.    SAXIFRAGACEiE.— Saxifrages. 

Saxifragae,  Juss.  Gen.  308.  (1789) ;  Vent.  Tabl.  2.  277.— Saxifrageae,  DC.  and  Duly,  207.  (1828;.— 
Saxifragacese,  DC.  Prodr.  4.  1. ;  Endl.  Gen.  clxx. ;  Meisner,  p.  136. 

Diagnosis. — Saxifragal  Exogens^  ̂ v^th  distinct  styles  and  alternate  leaves. 
Herbaceous  plants,  often  growing  in  patclies.  Leaves  either  divided  or  entire, 

alternate,  with  or  without  stipules.  Flower-stems  simple,  often  naked.  Calyx  either 
superior  or  inferior,  of  4  or  5  sepals,  which  cohere  more  or  less  at  their  base.  Petals 

5  or  0,  inserted  between  the  lobes  of  the  calyx.  Sta- 
mens 5-10,  inserted  either  into  the  calyx,  or  beneath 

the  ovary  ;  anthers  2-celled,  bursting  longitudinally. 
Disk  either  hypogynous  or  perigynous,  sometimes 
nearly  obsolete,  sometimes  annular  and  notched, 
rarely  consistmg  of  5  scales.  Ovary  inferior,  or 
nearly  superior,  usually  consisting  of  2  carpels,  co- 

hering more  or  less  by  their  face,  but  distinct  and 
diverging  at  the  apex  ;  sometimes  2-celled  with  a 
central  placenta  ;  sometimes  1-celled  with  a  double 
placenta  adhering  to  the  sutures.  Styles  none.  Stig- 

mas sessile  on  the  tips  of  the  lobes  of  the  ovary. 
Fruit  generally  a  membranous  1-  or  2-celled  capsule 
with  the  cells  divaricating  when  ripe.  Seeds  nume- 

rous, very  minute  ;  usually  with  long  hexagonal 
reticulations  on  the  side  of  a  transparent  testa.  Em- 

bryo taper,  in  the  axis  of  fleshy  albumen,  with  the 
radicle  next  the  hilum. 

So  near  is  the  affinity  of  Saxifrages  and  Roseworts 
that  in  some  cases  it  is  difficult  to 
distinguish  the  Orders.  Never- 

theless they  appear  to  represent 
two  distinct  tendencies  (Nixus), 
that  of  Saxifrages  being  towards 
the  consolidation  of  the  fruit,  and 
tlie  formation  of  albumen,  while 
that  of  Roseworts  is  plainly  to- 

wards a  disunion  of  the  carpels 
and  the  absorption  of  albumen. 
If  compared  with  other  Orders  in 
their  own  Alliance,  Saxifrages 
will  be  found  to  differ  from  Loose- 

strifes and  Brexiads  in  their  dis- 
united styles,  from  Cunoniads  and  Hydrangeads  in  their  alternate  leaves. 

More  remote  affinities  have  been  indicated  by  authors.  Thus  they  may  be  compared 
in  some  respects  to  Cloveworts,  especially  to  the  Alsmeous  division  of  that  Order  ;  but 
they  differ  in  the  insertion  of  the  stamens,  placentation,  situation  of  the  embryo,  and 
otherwise.  Purslanes,  which  may  be  compared  with  this  Order,  on  account  of  the 
situation  of  the  stamens,  want  of  stipules,  and  albuminous  seeds,  differ  essentially  in  the 
structure  of  the  embryo,  in  the  want  of  symmetry  in  the  parts  of  the  flower,  and  in 
placentation.  Currantworts  correspond  in  the  general  stnictiu'e  of  the  flower  ;  but 
differ  widely  in  the  ovary  being  completely  concrete  and  inferior,  with  two  parietal 
placentae,  m  the  seeds  being  attached  to  long  umbilical  cords,  in  the  albumen  being 
corneous,  and  the  embryo  extremely  minute.  De  Candolle  remarks  that  Saxifrages 
approach  Houseleeks,  differing  in  having  a  smaller  number  of  carpels,  which  are 
partially  united  both  with  each  other  and  the  calyx,  and  in  being  destitute  of  glands  at 
the  base  of  the  carpels. 

Chrysosplenium  is  remarkable  for  the  want  of  petals.    Drummondia  has  the  stamens 

Fig.  CCCLXXXIil. 

Fig  CCCLXXXIil.— Saxifraga  tridactylites.  1.  its  flower;  2.  a  perpendicular  section  of  it ;  3.  cross 
section  of  its  ovary ;  4.  perpendicular  section  of  a  fruit ;  5.  a  seed  ;  6.  a  section  of  a  seed. 
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equal  in  number  to  the  petals  and  opposite  them,  thus  indicating  some  analogy  with  the 
monopetalous  Primworts. 

Little  herbaceous  plants,  usually  with  white  flowers,  csespitose  leaves  and  glandular 
stems  :  some  of  the  species  have  yellow  flowers,  othei-s  have  red,  but  none  blue.  They 
are  natives  of  mountamous  tracts  in  Europe  and  the  northern  parts  of  the  world, 
frequently  forming  the  chief  beauty  of  that  rich  turf  which  is  found  near  the  snow  in 
high  Alpine  stations.  Some  grow  on  rocks  and  old  walls,  and  in  hedgerows,  or  near 
rivulets,  or  in  groves.    None  are  produced  in  tropical  countries. 

The  whole  Order  is  more  or  less  astringent.  The  root  of  Heuchera  americana  is 
powerfully  so,  whence  it  is  called  in  North  America  Alum-root.  Otherwise  the  species 
possess  no  known  properties  ;  for  the  old  idea  of  their  being  lithontriptic  appears  to 
have  been  derived  from  their  name  rather  than  their  virtues.  Some  pretend  that 
Saxifraga  crassifolia  may  be  used  as  a  substitute  for  Tea  ;  and  Chrysosplenium  alterni- 
folium  has  had  some  small  reputation,  in  former  days,  as  a  shght  tonic.  The  glutinous 
exudation  of  a  few  of  them  is  acrid. 

Eremosyne,  Endl. Donatia,  Forst. 
Vahlia,  Thunh. 

Russelia,  Linn.  f. 
Bistella,  Del. 

Nimmoia,  Wight. 
Boykinia.  Niiit. 
Zahlbrucknera,  Reichmb. 

Oreospleninni,  Zahlbr. 
Sa.\ifraga,  Linn. 

Porphyrion,  Tavisch. 
Antiphylla,  Haw. 
Caliphyllum,  Gaud. 
Aizoonia,  Tausch. 
Chondrosea,  Haw. 
Cotyledon,  Gaud. 
TrigonophyUum,Ga\id. 

gen; 
Porophyllum,  Gaud. 
Dactyloides,  Tausch. 
Saxifraga,  Haw. Muscaria.  Haw 
Triplinervium,  Gaud. 
Bergenia,  Monch. 
Megasea,  Haw. 
Geryonia,  Schrank. 
Eropheron,  Tausch. Micranthes,  Tausch. 
Dermasea,  Haw. 
Arahidia,  Tausch. 
Spathularia,  Haw. 
Hydatica,  Neck. Rdbertsonia,  Haw. 
Aulaxis,  Haw. 
Diptera,  Borkh. 

ERA. 

Ligularia,  Duval. 
Micropetalum ,  Tausch . 
Cotylea,  Haw. Lobaria,  Haw. 
Hirculus,  Tausch. 
Kingstonia,  Gray. 
Ciliaria,  Haw. 
Leptasea,  Haw. 

Leptarrhena,  R.  Br. Liitkea,  Bong. 
Eriogyne,  Hook. Lepuropetalum,  Ell. 
Cryptopetalum,  Hook. Chrysosplenium,  Tourn. Heuchera,  Linn. 
Holochloa,  Nutt. 

Heucherella,  Torr.  et 
A.  Gr. 

Tolmiea,  Torr.  et  A.  Gr. 
Mitellopsis,  Meisn. JDrummondia,  DC. 
Mitella,  Tournef. 
Tellima,  jR.  Br. 
Lithophragma,  Nutt. 
Lithophragmella ,  T  orr. Sullivantia,  Torr. 

Tiarella,  Linn. Blondia,  Neck. 
Anthonema,  Nutt. 

Astilbe,  Hamilt. 
Hoteia,  Morr.  et  Dec. Oresitrophe,  Bung. 

Numbers.  Gen.  19.   Sp.  310. 

CrassulacecB. 
Rosacece. 

Position. — Cunoniacese. — Saxifragace^e. — Lythraceae. 
GrossulacecB. 
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URDER  CCXV.     HYDRANGEACEiE.— HVDRANGKADS. 

Hydrangeje  and  Bauereae,  DC.  Prodr.  3. 13.  (1830)  ;  §  §  of  Saxifragacese,  Endl.  Gen.  p.  820.— Ilydran- 
genceas,  Siebold  and  Zuccarini,  Fl.  Jap.  1.  102.  in  notis  (183.5).?  liaueraceae,  Ed.  pr.  iV'o.  40. (1830)  ;  Martins  Conspectus,  No.  226. 

Diagnosis. — Saxifragal  Exogens,  tvitk  distinct  styles,  and  opposite  leaves  without  stipules. 

Shrubs  with  perfectly  opposite  simple  leaves,  smooth  or  downy,  with  simple  hairs  ; 
destitute  of  stipules  ;  sometimes  creeping  and  rooting  like  Ivy.  Flowers  usually  in  cymes, 
those  in  the  centre  0 ,  the  marginal 
often  sterile  and  furnished  with 
larger  petals  than  the  others.  Calyx 
adhering  more  or  less  to  the  ovary, 
4-  6-toothed.  Petals  4-  6,  inserted 
within  the  edge  of  the  calyx, 
deciduous.  Stamens  8- 12  in  2  rows, 
or  00,  inserted  in  the  orifice  of  the 
calyx,  distinct,  deciduous.  Anthers 
oblong  or  roundish  ;  pollen  with  3 
longitudinal  furrows.  Ovary  more 
or  less  adherent  to  the  calyx,  con- 

sisting of  from  2  to  5  carpels, 
adhering  by  their  sides  and  forming 
an  incompletely  2-  5-celled  cavity  ; 
placentae  distinct  from  each  other, 
but  touching,withmany  anatropal  as- 

cending or  horizontal  ovules;  styles 
as  many  as  the  carpels,  perfectly 
distinct,  diverging,  with  simple  reni- 
form  stigmas.  Fruit  a  capsule 
crov/nedby  the  permanent  diverging 
styles,  2-  5-celled,  with  a  number  of 
minute  seeds,  sometimes  indefinite, 
sometimes  few,  in  consequence  of 
the  abortion  of  a  part  of  the  ovules. 
Testa  thin,  membranous,  netted,  oc- 

casionally expanded  into  a  wing. 
Embryo  orthotropal,  in  the  axis  of 
a  .imall  quantity  of  fleshy  albumen. 

The  relationship  between  Hy- 
drangeads  and  Saxifrages  is  ad- 

mitted by  all  systematists,  who  have 
in  general  united  them  in  the  same 
Order.  The  opposite  leaves  of  the  formei^  tne  tendency  to  a  polygamous  structure  evinced 
in  their  radiant  male  flowers,  and  the  general  increase  of  carpels  beyond  two,  seem  to 
offer  good  grounds  for  separating  them.  Like  Saxifrages,  their  styles  are  almost  always 
distinct  and  very  often  divergent.  In  some  the  ovary  is  entirely  adherent  to  the  calyx  ; 
in  others,  as  Hydrangea  virens,  it  is  more  than  half  separated.  Schizophragma,  a 
curious  Japanese  genus,  has  the  styles  united,  and  thus  furnishes  a  transition  to  Capri- 
foils  on  the  one  hand,  and  to  Henslovia  on  the  other.  Siebold  and  Zuccarini  place 
Deutzia  here,  and  it  may  be  regarded  as  a  genus  bringing  the  Philadelphs  in  contact. 
Bauei'a  is  anomalous  in  its  whorled  exstipulate  leaves  and  porous  anthers,  but  can 
hardly  be  separated,  unless  it  be  referred  to  Cimoniads,  upon  the  supposition  of  Don, 
that  its  lateral  leaves  are  modified  stipules. 

Siebold  and  Zuccarini  remark  that  out  of  the  species  hitherto  discovered,  all  of  which 
inhabit  the  temperate  parts  of  Asia  and  America,  two  only  belong  to  the  Southern  he- 

misphere, and  23,  or  about  one  half,  to  China  and  Japan.  These  authors  do  not,  how- 
ever, include  Bauera,  but  they  admit  Deutzia.  The  species  are  found  naturally  in 

moist,  shady  places. 

Fig  CCCLXXXIV.— 1.  Hydrangea  virens  and  its  i\ower.— Siebold ;  2.  seed-vessel  of  H.  hortensis  ; 3.  its  seed ;  4.  a  section  of  it. 

Fig.  CCCLXXXIV. 
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None  of  these  appear  to  be  of  much  use  to  man.  Hydrangeas  have  been  cultivated 
as  garden  ornaments  from  the  most  ancient  times  in  Chma  and  Japan.  The  leaves  of 
H.  Thunbergii  are  dried  in  Japan,  and  used  as  a  kind  of  tea,  which  for  its  excellence 
they  call  Ama-tsja,  or  Tea  of  Heaven.  Another  sort  of  tea  is  furnished  by  Platycrater 
ai-guta. — Siehold. 

Hydrangea,  L. 
Hortensia,  Juss. 
Feautia,  Comm. 
Primula,  Lour. 

Cardiandra,  S.  et  Z. 
Platycrater,  -S.  et  Z. 
Schizophragma,  ^S".  et  Z 1  Jamesia,  Torr.  et  Gr. 

GENERA. 
Cornidia,  R.  P. 

Sarcostyles,  Presl. 
Broussaisia,  Gaud. 

Adamia,  Wall. 
Cyanitis,  Reinw. Bauera,  Sm. 

Numbers.  Gen.  9.    Sp.  45. 
Pfiiladelphacece. 

Position. — Saxifragacese. — Hydrangeace^. — Cunoniacese. 
CaprifoliacecB. 

Hensloviace^,  (Lindl.  in  Bot.  Reg.  20.  fol.  1686.  (July  1834")  ;  Martins  Conspectus,  No.  77;  Ed.  pr. cxxiv.;  Endl.  Gen.  p.  2yi).  Trees,  with  the  habit  and  inflorescence  of  Myrobalans.  Leaves  opposite, 
entire,  without  stipules.  Wood  regularly  zoned,  with  very  abundant  vasiform  tissue 
(dotted  ducts).  Flowers  by  abortion  <?  ?  Calyx  5-parted,  lined  with  a  wooUy 
disk,  with  a  valvatp  aestivation.  3  Stamens  5,  alternate  with  the  sepals,  perigy- 

nous, long,  exserted,  inflexed  in  aestivation  ;  anthers  2-celled,  with  a  broad  connec- 
tive, the  lobes  oblique,  bursting  longitudinally.  A  rudiment  of  an  ovary.  $ 

Ovary  superior,  2.celled,  with  very  numerous  ovules  attached  horizontally  to  a  pla- 
centa in  the  axis  ;  style  cylindrical ;  stigma  obsoletely  2-lobed  ;  ovules  with  a  large 

conspicuous  foramen  next  the  hilum.  Fruit  a  capsule,  bursting  through  the  cells  into 
2  valves.    Seeds  00,  minute,  scobiform,  with  the  skin  drawn  to  a  point  and  winged 
on  one  side,  an  oblong  nficleus,  and  no  albumen.    Radicle  next  the  hilum.  
After  vain  attempts  at  settling  the  true  place  of  the  genus  Henslovia  in  the 
Natural  System  (see  the  last  edition,  No.  cxxiv.) ,  some  specimens  with  ripe  finiit, 
for  which  I  am  indebted  to  Mr.  Griffith,  place  the  question  nearly  at  rest.  The 
habit  of  the  plant  was  evidently  that  of  Viburnum  ;  but  its  superior  ovary  and  inde- 

finite ovules  forbade  any  reference  to  Caprifoils.  But  Hydrangeads  differ  from  that 
Order  mainly  in  their  indefinite  seeds,  small  quantity  of  albumen,  and  constant  ten- 

dency to  produce  a  superior  ovary.  Henslovia  agrees  with  them  still  further ;  the 
flowers  are  polygamous,  the  seeds  are  winged,  which  is  also  the  case  in  Hydrangea 
cordifolia  and  others  ;  and  the  albumen  is  wholly  deficient.  The  chief  distinction 
consists  in  the  complete  adhesion  of  the  styles  into  one  undivided  cylinder;  but 
among  Hydrangeads  we  have  the  same  peculiarity  in  Schizophragma  and  Brous- saisia. On  that  account,  however,  Henslovia  may  be  regarded  as  a  relation  of  Brexia, 
but  its  decidedly  opposite  leaves  are  unfavourable  to  the  union  of  the  two  in  the  same 
Order.  Henslovia  consists  of  3  or  4  species  of  trees  inhabiting  the  tropical  parts  of 
India. — Only  Genus.  Henslovia,  Wall,  of  which  Crypteronia,  Bl.  is  a  synonym,  and  Quilamum, 
Blanco,  according  to  Planchon. 

Fig.CCCLXXXV. 

Fig.  CCCLXXXV.— Henslovia.    1.  its  seed ;  2.  its  embryo. 
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Order  CCXVI.    CUNONIACEiE.— Cunoniads. 

Cunoniaceaj,  R.  Br.  in  Flinders,  548.  (1814)  ;  Don  in  Edinb.  New  Phil.  Jonrn.  June  1830,  in  part- ^Jurhus  ConsiKctus,  No.  223. ;  Endl.  Gen.  p.  819.— Ochranthacea",  Ed.  pr.  p.  78.  (1836) ;  Endl.  Gen. 

l)\AGmsjs.—Saxif vagal  Exogens,  with  distinct  styles,  and  opposite  leaves  with  large interpetiolar  stipules. 

Trees  or  shrubs.  Leaves  opposite,  compound  or  simple,  with  stipules  between  the 
leafstalks,  sometimes  united  and  scale-like,  sometimes  separate  and  leafy.    Calyx  4  or 

Fig.  CCCLXXXYI. 

Fig.  CCCLXXXVII. 

5 -cleft,  half  superior  or  nearly  inferior.  Petals 
4  or  5,  occasionally  wanting.  Stamens  peri- 
gynous,  definite,  or  00  ;  anthers  bursting 
longitudinally  or  by  pores.  Ovary  2-celled, 
the  cells  having  2  or  many  seeds  ;  styles  2, 
sometimes  combined.  Fruit  2-celled,  capsu- 

lar or  indehiscent.    Embryo  in  the  axis  of  fleshy  albumen. 
This  Order  is  no  doubt  very  distinct  from  that  of  Saxifrages,  and  yet  it  is  more 

readily  distmguished  by  the  widely  different  habit  than  by  any  vei^  important  charac- 
ters m  the  fructification.  The  shrubby  way  of  growth  and  remarkable  interpetiolar stipules  are  the  principal  character.  Don  supposed  the  Order  to  be  strictly  allied  to Philadelphads.  The  genus  Ochrauthe,  described  in  the  Botanical  Register,  (Dec  1835) 

as  agreeing  with  Tutsans  in  having  imbricated  sepals,  hjT^ogynous  petals  and  stamens' 
partly  disjoined  carpels,  and  in  some  degree  in  habit,  but  differing  in  having  definite' 
stamens  (5),  stipules,  and  serrated  leaves,  but  whose  fruit  is  unknown,  seems,''upon  the whole,  to  form  a  member  of  the  Order  of  Cunoniads. 

Natives  of  the  Cape,  South  America,  and  the  East  Indies  ;  common  in  Australasia. A  Weinmannia  is  used  in  Peru  for  tanning  leather,  and  its  astrin-^ent  bark  is  em- 
ployed  to  adulterate  the  Peruvian  bark.    The  Indian  Weinmannias  appear  to  possess 

Fig.  CCCLXXXVI.— AYeinmannia  B&\hh\ana.  —  Turpin.    1.  its  ovarj' Fig.  CCCLXXXVII.-Ochranthe  arguta.    1.  grain  of  pollen ;  2.  perpendicular  section  of  its  pistil. 2  S 
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similar  astringent  qualities.  Some  of  the  Australasian  plants  of  the  Order  have  a  gummy 
secretion.  In  general,  the  pretty  appearance  of  their  small  white  or  pink  flowers 
makes  tnem  gay  objects. GENERA. 

I.  Weinmanne^. 
Codia,  Forst. 
Callicoma,  Andr. 
Calycomis,  R.  Br. 
Aphaiiopetalum,  Endl. 
Ceratopetalum,  Smith. 

Mcridema,  Don. 
Schizomeria,  Bon. 
Tetracarpsea,  Hooker. 

Platylophus,  Don. Anodopetalum,  A.  Cunn, 
Weinmannia,  JAnn. 

Windinannia,  P.  Br. 
Leiospermum,  Don. 
Ackama,  A.  Cimn. 
Pterophylla,  Don. 
Arnoldia,  Blum, 

Gumillea,  Ruiz  et  Pav. 
Caldcluvia,  Don. 

Dieterica,  Ser. 
Cunonia,  Linn. Osterdyckia,  Burm. 
Geissois,  Labill. Adenilema,  Blum. 
Pellacalyx,  Korth. 

Numbers.  Gen.  22.   Sp.  100. 

Ochranthe,  Lindl. 
II.  BELANGERE^.Gardvi. 
Belangera,  Camb. 

Polystemon,  Don. Lamanonia,  Fl.  Fl. 
Raleighia,  Gardn. 

Position. — Hydrangeacese. -CuNONiACE^. — Saxifragac 
Philadelphacece. 

Fig.  CCCLXXXVIII.  his. 

Fig.  CCCLXXXVIII.  his.—\.  fmit  of  Brexia  raadagascariensis ;  2.  a  cross  section  of  it ;  3.  a seed ;  4.  the  same  divided  perpendicularly. 
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Order  CCXVII.  BREXIACEyE.-Rrexiads. 

Brexiaceae,  Ed.  Prior,  No.  95.  (1830) ;  Arnnlt.  in  Edinh.  Enn/cl.  104.  (1832)  ;  Martins  Conspectus, 
No.  297.  (1835)  ;  Endl.  Gen.  p.  823.— Houssseaceas  DC.  Prodr.  7.  521 ;  Endl.  Gen.  p.  823. 

Diagnosis. — Scucifragal  Exogens,  with  consolidated  styles,  a  many-leaved  calyx,  alternate leaves,  and  no  albumen. 

Trees,  with  nearly  simple  trunks.  Leaves  coriaceous,  alternate,  simple,  not  dotted, 
with  deciduous  minute  stipules.    Flowers  green,  in  axillary  umbels.    Calyx  inferior, 

small,  persistent,  5-parted  ;  aestivation  imbri- 
cated. Petals  5,  hypogynous,  twisted  in  ajsti- 

vation.  Stamens  5,  hypogynous,  alternate 
with  the  petals,  arising  from  a  narrow  cup, 
which  is  toothed  between  each  stamen  ;  an- 

thers oval,  innate,  2-celled,  bursting  longitu- 
dinally, fleshy  at  the  apex  ;  pollen  triangular, 

cohering  by  means  of  fine  threads.  Ovary 
superior,  5-celled,  with  numerous  ovulea 
attached  in  two  rows  to  placentae  in  the  axis  ; 
style  1,  continuous  ;  stigma  simple.  Fruit 
drupaceous,  5-cornered,  "  marked  with  nu- 

merous small  scarcely  elevated  papillae  like  the 
surface  of  an  orange,"  5-celled,  many-seeded. 
Seeds  indefinite,  horizontal,  smooth  and  shin- 

ing, brown,  ovate,  slightly  angular,  about  the 
size  of  those  of  a  raisin,  attached  to  the  axis, 
with  a  double  integument,  the  inner  of  which 
is  membranous ;  cotyledons  ovate,  obtuse  ; 
radicle  cylindrical,  centripetal;  (albumen 
fleshy,  according  to  Thouars). 

There  exists  in  Madagascar  a  genus  called 
Brexia,  of  which  the  above  is  a  description, 
taken  in  part  from  the  living  plant,  and  in  part 
from  Dr.  WaUich,  in  the  Flora  Indica,  2.  314. 
The  position  which  this  plant  ought  to  occupy 

in  a  natural  classification  is  unsettled.  Indeed,  we  are  not  certain  whether  or  not  the 
seeds  have  albumen  ;  for  although  Thenars  states  it  to  be  fleshy.  Dr.  Wallich  is  silent 
upon  the  subject,  and  no  other  Botanist  seems  to  have  examined  the  seeds.  Its  habit 
is  that  of  some  Ardisiads,  especially  of  Theophrasta,  from  which  it  differs  in  being 
polypetalous,  in  the  stamens  being  alternate  Avith  the  petals,  and  in  many  other  circum- 

stances. With  Rhamnads  and  Spindle-trees  its  relation  is  no  doubt  strong,  but  its  seeds 
are  indefinite.  Some  resemblance  may  be  traced  between  it  and  Anacards,  espe- 

cially in  the  resinous  appearances  visible  upon  the  young  shoots,  and  also  in  habit ;  but  its 
fructification  is  entirely  at  variance  with  that  Order.  With  Pittosporads  it  agrees  in 
its  hypogynous  definite  stamens,  its  polyspermous  fruit,  its  alternate  undivided  leaves, 
and  habit ;  but  it  is  probable  that  the  embryo  is  not  such  as  befits  that  Order.  End- 
licher  places  it  at  the  end  of  Saxifrages,  combining  with  it  Ixerba  and  Argophyllum, 
the  latter  a  genus  having  the  ovary  adherent  in  some  degi'ee  to  the  calyx.  If  this 
approximation  is  right, — and  it  certainly  seems  probable, — and  if  the  seeds  of  Brexia 
should  prove,  when  re-examined,  to  have  albumen,  as  Thenars  says,  and  the  peculiar 
reticulated  testa  represented  by  Gaertner,  then  Brexia  must  be  indeed  a  perigynous 
form,  and  may  be  looked  upon  as  a  genus  of  the  Saxifragal  Alliance,  where  it  is  perhaps 
best  to  place  it  for  the  present.  Nor  can  I  doubt  that  Roussaea,  figured  by  Endlicher  in 
his  IconograpJda,  is  of  the  same  class,  notwithstanding  its  opposite  leaves.  Its  great  disk 
is  quite  analogous  to  the  toothed  disk  of  Brexia. 

GENERA. 

CCCLXXXVIII. 

Ixerba,  A.  Cunn. 
Brexia,  Thouars. 

POSITION.- 

I     Fenowa,  Lam. I  Argophyllum,  Forst. 

Numbers.  Gen.  4.  Sp.  6. 

Roussea,  Smith. 
Rousscea,  DC. 

I  7Zo?moa,Rbm.etSchlt. 
I     Rousscauvia,  Boj. Anopteras,  Lab.  ^ ?  Ixionanthes,  Jack.  \  ^ 

Pierotia,m.  )P-^'>'- CelastracecB. 
-BREXiACEiE. — Cunoniacere. 
Myrsinacece. 

Fig.  CCCLXXXVIII. — 1.  Brexia  madagascaviensis  ;  2.  section  of  its  ovarj' ;  3.  seedof  Argophyllun). 
2  s  2 



574 
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Order  CCXVIII.    LYTHRACE^.— Loosestrifes,  or  Lythrads. 
Salicariae,  Juss.  Gen.  330.  (1789);  Lindl.  Synops.  71  ;  Aug.  de  St.  H.  Ann.  Sc.  Nat.  2.  ser.  1.  p.  1.  and 

333.— Calycanthemae,  Vent.  Tabl.  3.  298.  (1799).— Salicarinae,  Link  Enum.  1.  142.— Lythrariae, Juss.  Diet.  Sc.  Nat.  27.  453. ;  DC.  Prodr.  3.  75  ;  Endl.  Gen.  cclxvii. ;  Meisner  Gen.  p.  117. 

Diagnosis. — Saxifragal  Exogens,  with  consolidated  styles,  a  tubular  permanent  calyx  with 
the  petals  in  the  margin,  opposite  leaves,  and  no  albumen. 

Herbs,  rarely  shrubs.  Branches  frequently  4-cornered.  Leaves  opposite,  seldom 
alternate,  entire,  without  either  stipules  or  glands,  sometimes  with  glandular  dots. 

Flowers  solitary  or  clustered, 
regular  or  irregular,  axillary 
or  in  terminal  spikes  or  ra- 

cemes, in  consequence  of  the 
depauperation  of  the  upper 
leaves.  Calyx  monosepalous, 
tubular,  ribbed,  often  oblique, 
the  lobes  with  a  valvate  or 
separate  aestivation,  their  si- nuses sometimes  lengthened 
into  other  lobes.  Petals  in- 

serted between  the  outer 
lobes  of  the  calyx,  very  de- 

ciduous, sometimes  wanting. 
Stamens  inserted  into  the 
tube  of  the  calyx  below  the 
petals,  to  which  they  are 
sometimes  equal  in  number  ; 
sometimes  twice,  or  even  four 
times  as  numerous  ;  anthers 
adnate,  2-celled,  opening  lon- 

gitudinally. Ovary  superior, 
2-6-celled,  occasionally  only 
1 -celled ;  ovules  00,  rarely 
definite,  ascending  or  hori- 

zontal, anatropal,  attached 
to  axile  or  dissepimental 
placentae,  having  a  central 
origin  ;  style  filiform  ;  stigma 
usually  capitate.  Capsule 
membranous,  covered  by  the 
calyx,  dehiscent.  Seeds  nu- 

merous, small,  without  albu- 
men, adhering  to  a  central 

placenta  ;  embryo  straight ; 
radicle  turned  towards  the 
hilum  ;  cotyledons  rovmdish, 
flat,  and  leafy. 

The  true  place  of  this  Or- der has  been  the  subject  of 
much  difference  of  opinion. 
A  writer  in  the  Linncea  (14. 
254)  refers  it  without  any 
doubt  to  the  vicinity  of  House- 
leeks  (Crassulaceae).  In  some 
respects  the  Order  resembles 
Onagrads,  from  which  the 
superior  ovary  and  many- ribbed  calyx  distinguish  it; 
also  Melastomads,  from 

which  the  superior  ovary,  the  veining  of  the  leaves,  and  the  aestivation  of  the  stamens 
divide  it.  With  Labiates  it  has  often  a  similarity  in  habit,  but  this  goes  no  further. 
A  resemblance  to  Spmdle-trees  is  established  by  the  genus  Adenaria.    Endlicher  even 

Fig.  CCCLXXXIX.— Diplusodon  ai'boreus. 

CCCLXXXIX. 
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compai'es  the  Order  with  Waterpeppers  (Elatiiiacese),  because  of  its  simple  style  and 
tlie  structui'e  of  its  seeds. 

It  seems,  however,  to  be  with  Saxifrages  that  the  affinity 
is  strongest.  In  fact,  Lytlirum  is  little  more  than  a  Saxifrage 
with  united  styles  and  scattered  stamens  ;  it  even  agrees  with 
certain  Saxifrages  in  the  irregularity  of  the  flowers.  The 
Lagersti'omeaa,  among  which  some  resemblance  to  Melastomads 
is  chiefly  found,  may  be  stationed  by  the  side  of  Cunoniads, 
from  which  theu'  consolidated  cai'pels  and  want  of  stipules 
clearly,  however,  divide  them. 

The  Lagerstromeai  are  all  Indian  or  South  American.  The 
Lythrece  are  European,  North  American,  and  natives  of  the 
tropics  of  both  hemispheres.  Lythrum  Salicaria,  a  common 
European  plant,  is  singular  for  being  found  in  New  Holland, 
and  for  also  being  the  only  species  of  that  Order  yet  described 
from  that  country. 

Astringency  is  a  property  of  the  Lythrum  Salicarlia,  which 
is  reputed  to  have  been  found  useful  in  inveterate  diarrhoeas  : 
another  species  of  the  same  genus  is  accounted  in  Mexico 
astringent  and  vulnerary,  a  reputa- 

tion which  also  belongs  to  other 
species  of  the  genus.  The  flowers 
of  Gi'islea  tomentosa  are  employed 
in  India,  mixed  with  Morinda,  for 
dyeing,  under  the  name  of  Dhaee. 
Heimia  salicifolia,  a  plant  remark- 

able, in  an  Order  with  red  or  purple 
flowers,  for  its  yellow  corolla,  is 
said  to  excite  violent  perspiration. 
The  Mexicans  consider  it  a  potent 
remedy  for  venereal  diseases,  and 
call  it  Hanchinol.  Lawsonia  inermis  is  the  plant  from  which  the  Henn^  of  Egypt  is 
obtained.  Women  in  that  counti-y  stain  their  fingers  and  feet  of  an  orange  colour  with 
it.  It  is  also  used  for  dyeing  skins  and  morocco  leather  reddish-yellow,  and  for  many 
other  purposes.  It  contains  no  tunmn.— Ed.  P.  J.  12.  416.  The  bark  and  leaves  of 
Lagerstromia  Reginae  are  accounted  purgative  and  hydragogue,  the  seeds  narcotic.  The 
leaves  of  Ammannia  vesicatoria  have  a  strong  muriatic  smell  ;  they  are  extremely 
acrid,  and  are  used  by  the  native  practitioners  of  India  to  raise  blisters  in  rheumatism, 
&c. :  bruised  and  applied  to  the  part  intended  to  be  blistered,  they  perform  their  office 
in  half  an  hour,  and  most  effectually.  The  herbage  of  Nesaea  verticillata  is  said  to 
destroy  the  young  of  cattle  heavy  with  calf.  Nevertheless,  the  leaves  of  Pemphis 
acidula  are  said  to  be  a  common  potherb  on  the  coast  of  the  tropical  parts  of  Asia, 
A  decoction  of  Cuphea  Balsamona  is  found  useful  in  Brazil  m  intermittent  fevers. 
The  Physocalymma  floribunda  yields  a  beautiful  Rose-coloured  wood,  called  in  German 
Rosenholz,  and  in  Portuguese  Pao  de  rosa. 

GENERA. 

Fig.  CCCXC. 

I.   Lythreje.  —  Seeds  I 
wingless. 

Crvptotheca,  Blum. 
Suffrenia,  Bellard. 
Rotala,  Linn. 

Euteiia,  R.  Br. 
Hypobrichia,  M.  0.  Curt. 

Ptilina,  Nutt. 
Didiplis,  Raf. 

Peplis,  Linn. 
Portula,  Dill. 
Chabrcea,  Adans. 

Quartinia,  Endl. 
Rhyacophila,  Hochst. 

Ameletia,  BC. 
Middendorfia.  Traiitv. 
Ammannia,  Houst. 

Tritheca, Wight  et  Arn, 
Diplostemon,  Wight. 

Maclellandia,  R.  Wght. 

Cornelia,  Ard. 
Haplocarpcea,  Wight. 
Bitheca,\yight  et  Arn. 
Mircooa,Wight  et  Arn. 

Nesasa,  Comniers. 
Tolypeuma,  E.  Mey. 
Trotula,  Comm. 
Decodon,  Gmel. 

Heimia,  Link  et  Otto. 
Chrysoliga,  Hoffmans. Ginoria,  Fl.  Mex. 

Pemphis,  Foist. 
Lythrum,  Linn. 

Salicaria,  Tournef. 
Hyssopifolia,  C.  Bauh. 
Pythaqorea,  Raf. 
Mozuia,  Raf. 
Pentaglosmm,  Forsk. 

Anisotes,  Lindl. 
Pleurophora,  Don. 

Cuphea,  Jacq. 
Melanium,  P.  Br. 
Parsonsia,  P.  Br. 
Balsamona,  Vand. 
Melvilla,  Anders. Biivernaya,  Desp. 

Acisanthera,  P.  Br. 
Crenea,  Auhl. 
Dodecas,  Linn. Ginoria,  Jacq. 

Ginora,  Linn. 
Genoria,  Pers. 

Grislea,  LfJlfl. 
Woodfordra,  Salisb. 

Adenaria,  //.  B.  K. 
Antherylium,  Rohr. 
Lawsonia,  Linn. 

Alcanna,  Giirtn. 
Abatia,  Ruiz  et  Pav. 

Numbers.  Gen.  35.  Sp.  300. 
Position. — Saxifragaceoe. — LTTHRACE.a;.— Cunoniacea). MelastomaceK. 

II.    Laoerstrome^.  — Seeds  winged. 
Diplusodon,  Pohl. Biplodon,  Spreng. 

Friedlandia,  Cham. 
Duhiicpa,  DC. 

Lafoensia,  Vandell. 
Calyplcctus,  lUiiz  et  P. 

Ptychodon,  Klotsch 
Physocalymma,  Pohl. Lagerstromia,  Linn. 

Sibia,  DC. Miinchhausia,  Linn. 
Adambea,  Lam. 

Duabanga,  Hamilt. Fatioa,  DC. 
?  Symmetria,  Blum. 
?  Physopodium,  Desv. 
?  Psyloxylon,  Neraud. 
1  Souneratia,  L.  f. 
(See  Bl.  Mus.  I.,  336.) 

Fig.  CCCXC. — Lythrum  Salicaria.  1.  a  flower;  2.  tho  calyx  spread  opeu ;  3.  the  pistil;  4. cross  scctiou  of  the  ovary  ;  5.  the  capsule  ;  6.  a  section  of  a  seed. 
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Alliance  XLIV,    RHAMNALES. — The  Rhamnal  Alliance. 

Diagnosis. — Perigynous  Exogens,  with  monodichlamydeous  flowers,  consolidated  carpels, 
axile  placentcB,  capsidar,  berried,  or  drupaceous  fruit,  definite  seeds,  and  an  amygda- 

loid embryo,  with  little  or  no  albumen. 

It  has  already  been  stated  that  the  only  positive  distinction  between  this  Alliance 
and  Daphnals  consists  in  the  compound  ovary  of  Rhamnals.  This  may  seem  a  trifling- 
difference  and  quite  artificial.  But  in  reality  it  is  connected  with  a  higher  evolution  of 
all  the  parts,  as  is  indicated  by  the  general  presence  of  a  corolla,  which  even  becomes 
inonopetalous,  and  by  its  considerable  development  in  many  instances.  Even  m  Sar- 
cocoUads,  where  the  corolla  is  missing,  the  calyx  acquires  quite  a  petaloid  condition. 

Storaxworts  pass  directly  into  Ebenads,  with  which  the  next  Alliance  commences. 
In  general  the  smallness  of  the  embryo  and  the  largeness  of  the  albumen  in  the  latter, 
completely  divide  them  from  Rhamnals  ;  but  some  Ebenads  have  quite  an  intermediate 
3tructm*e,  and  are  not  very  easy  to  distinguish  from  Storaxworts. 

Natural  Orders  of  Rhamnals. 

Flowers  apetalous.    Ovary  composed  of  i  carpels.    Calyx  tubu- ^y.g  p 
lar,  ivith  definite  divisions.    Cotyledons  rudimentary .    .    .  J       "  ̂ n^ace^. 

Flowers  apetalous.    Ovary  composed  of  2  carpels.    Calyx  tubu-  ] 
lar,  with  a  definite  number  of  divisions.    Cotyledons  amyg-  y  220.  Aquilariace^e. 
daloid  j 

Flowers  apetalous.    Ovary  composed  of  2  carpels.    Calyx  im-  "I perfect,  and  irregularly  divided  at  the  edge.    Cotyledons  thin  1 221.  Ulmace^. 
and  leafy  J  ■ 

Flowers  polypetalous.    Calyx  valvate.    Stamens  opposite  petals.^e^^^  -^^^^^^^ 
Seeds  erect  J    ̂   '  a  e^. 

Flowers  polypetalous     Calyx  valvate.    Stamens  alternate  with^  n 

petals.    Seeds  pendulous  |223.  Chailletiace^. 
Flowers  polypetalous.    Calyx  imbricated.    Stamens  (3)  mona- 1  o.t  a  u 

delphoUS   .}224.  HIPPOCRATEACE.E. 
Flowers  polypetalous.  Calyx  imbricated.  Stamens  {^)  distinct    225.  Celastrace^. 
Flowers  monopetalous.    Stamens  episepalous   226.  Stackhousiace^. 
Flowers  monopetalous.  Stamens  epipetalous.  Ovules  ascending.  \  ̂̂ yj  c 

Radicle  short.    Cotyledons  amygdaloid  •   | Isapotace^, 
Flowers  monopetalous.    Stamens  epipetalom.    Ovules,  in  part  "1  990  c 

at  least,  suspended.    Radicle  long.    Cotyledons  leafy  .    .    .  |  ̂tyracace^. 



Rhamnales.] PEN^ACEiE. 
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Order  CCXIX.    PENiEACEiE.— Sarcocollads. 

Pcuajaceso,  R.  Brown,  verbalhj,  1820  ;  Guilleinin  in  Diet.  Clans.  13.  171.  (1828);  Kunth  in  Linncea, 
V.  667.  (1830);  Endl.  Gen.  cxii.  ;  Meimer  Gen.  p.  329;  A.  de  Juss.  in  Ann.  sc.  3  ser.  vi.  18. — Geissolomeae,  JEndl.  Ench.  p.  214. 

Diagnosis. — Rhamnal  Exogens,  ivith  apetalous  Jloivers,  an  ovary  composed  of  4  carpels,  a 
tubular  calyx,  ̂ oith  definite  divisions^  and  rihdimentary  cotyledons. 

Shrubs.  Leaves  opposite,  imbricated,  without  stipules.  Flowers  terminal  and 
axillary,  usually  red.    Calyx  inferior,  with  2  or  more  bracts  at  its  base ;  hypocra- 

Fig.  CCCXCI. 

teriform,  with  a  4-lobed  limb,  valvate  or  imbricated  in  aGstivation.  Stamens  either  4, 
arising  from  below  the  recesses  of  the  limb,  with  which  they  alternate,  or  8,  arising 
from  near  the  base  of  the  calyx  ;  anthers  2-celled,  turned  inwards,  usually  with 
membranous  valves  lying  on  the  face  of  a  thick  fleshy  connective,  sometimes  with 
fleshy  valves,  and  an  obliterated  connective.    Ovary  superior,  4-eelled,  with  a  simple 

Fig.  CCCXCI. — 1.  SavcocoUa  vulgaris  ;  2.  flower  of  Stylaptci'us  sp.  ;  3  a.  anther  in  front ; 3  ft.  ditto  behind;  4.  anther  between  two  lobes  of  calyx  ;  5.  pistil  with  one  cell  opened  behind ; 
6.  flower  of  Geissoloma  marginatum  ;  7.  ditto  divided  perpendicularly  ;  S.  interior  of  one  cell  of 
ovary;  9.  ovule;  10.  anther;  11.  seed  of  Pensea  mucronata;  12.  same  with  half  the  testa  removed. 



578 PEN^ACE^. 
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style  and  4  half-indusiate  stigmas ;  ovules  anatropal,  either  ascending,  collateral,  in 
pairs,  or  solitary  and  suspended.  Fruit  capsular,  4-celled,  dehiscent  or  indehiscent  ] 
Seed  erect  or  inverted ;  testa  brittle  ;  embryo  amygdaloid,  exalbuminous,  with  two 
very  minute  cotyledons  ;  hilum  fungous. 

According  to  an  observation  of  Jussieu,  this  Order  is  allied  to  Epacrids ;  but  I 
confess  myself  unable  to  perceive  in  what  manner.  To  me  it  formerly  appeared 
related  to  such  apetalous  dicotyledons  as  Proteads,  with  some  of  which  the  species 
agree  in  habit,  and  in  the  case  of  Stylapterus  even  in  the  thickened  connective 
and  the  structure  of  the  lobes  of  the  stigma,  each  of  which  is  strikingly  like  that  of 
a  Grevillea.  To  Bruniads  they  may  be  compared,  notwithstanding  the  presence  of 
petals  in  that  Order,  for  the  sake  of  Linconia,  in  which  the  pendulous  ovule  agrees 
with  Geissoloma,  and  of  the  thickened  connective  of  the  anthers,  which  is  common  to 
several  species,  although  not  present  in  Geissoloma.  The  fungous  hilum  of  the  seed  is 
similar  to  that  of  Milkworts,  with  which,  however,  Penseads  have  no  other  apparent 
relation.  It  is,  probably,  to  Rhamnads  that  the  Order  claims  the  nearest  station,  for 
it  corresponds  with  them  in  the  important  fact  of  the  stamens  being  alternate  with  the 
valvate  lobes  of  the  calyx,  when  the  stamens  are  of  an  equal  number,  and  it  differs 
from  them  principally  in  its  peculiar  anthers  (and  amygdaloid  embryo).  Its  half- 
indusiate  stigmas  are  like  those  of  some  Ericads. 

The  Order  exhibits  a  singular  instance  of  two  distinct  kinds  of  sestivation  and 
attachment  of  ovules  among  species  which  it  seems  unadvisable  to  separate  from  each 
other.  In  true  Pena3a  the  aestivation  is  valvate  and  the  ovules  ascending,  while  in 
Geissoloma  the  former  is  imbricate  and  the  latter  suspended.  Penaea  has  also 
tetrandrous  flowers,  with  peculiarly  fleshy  anthers,  while  Geissoloma  has  octandrous 
flowers,  with  no  peculiar  fleshiness  in  the  anthers. 

M.  Adr.  de  Jussieu,  who  has  re-examined  the  Order,  finds  that  the  stigmas  alternate 
with  the  cells  of  the  ovary,  in  the  true  Penseads ;  but  that  is  certainly  not  the  case 
in  Geissoloma.  He  has  also  ascertained  that  the  great  amygdaloid  embryo  of  Penaea 
has  a  minute  cleft  at  one  end,  indicating  rudimentary  cotyledons. 

All  are  evergreen  shrubs,  natives  of  the  Cape  of  Good  Hope,  and  chiefly  to  the 
eastward  of  the  Hottentots  Holland  chain  of  mountains. 

A  sub-viscid,  sweetish,  somewhat  nauseous  gum-resin  called  Sarcocol  {SapKOKdWa, 
Diosc.)  is  said  to  be  produced  by  various  species.  It  was  supposed  by  the  Arabians  to 
possess,  as  its  name  indicates,  the  power  of  agglutinating  wounds,  and  contains  a 
peculiar  principle,  named  Sarcocollin,  which  has  never  been  detected  in  any  other 
vegetable  matter,  and  which  has  the  property  of  forming  oxalic  acid,  being  treated 
with  nitric  acid.  Endlicher,  however,  remarks  that  this  drug  is  not  likely  to  be  a 
product  of  the  present  Order.  Dioscorides  says  that  it  was  obtained  from  a  Persian 
tree ;  but  whether  that  were  so  or  not,  the  manifest  relation  of  the  drug  called 
Sarcocol  to  Galbanum  and  Sagapenum,  renders  it  more  likely  to  come  from  some 
Umbellifer. 

GENERA. 
Penaea,  L. 
Sarcocolla,  Ktli. 
Stylapterus,  A.  de  J. 

Brachysiphon,  Id. Endonema,  Id. 
Geissoloma,  Lindl. 

Numbers.  Gen.  6.   Sp.  21. 

Position- 

Bruniacece. 
-Pen^age^. — Rhamuacese. 
Proteacece. 



Rhamnales.J AQUILARIACKiE. 
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Order  CCXX.    AQUILARIACEiE.— Aquilariads. 
Aquilarineae,  R.  Brown  Cong.  p.  25.  (18181 :  DC.  Prodr.  2. 59  ;  lioijle  Illustr.  171 ;  Endl.  Gen.  ex. ;  Meisner 

Gen.  p.  73  ;  Decaisne  Ann.  Sc.  xix.  35. 

Diagnosis. — Rhamnal  Exogens,  with  apetalous  flowers,  an  ovary  composed  of  2  carpels,  a 
tubular  calyx  with  a  definite  number  of  divisions,  and  amygdaloid  cotyledons. 

Trees.  Branches  smooth,  with  a  tough  bark.  Leaves  alternate  or  opposite,  on 
short  stalks,  entire,  without  stipules.  Calyx  turbinate  or  tubular  ;  limb  4-  or  5-cleft ; 
segments  spreading,  persistent,  with  an  imbricated  aestiva- 

tion ;  the  orifice  usually  furnished  with  scales  (sterile  sta- 
mens). Stamens  10,  8,  or  5,  in  the  latter  case  opposite  the 

segments  of  the  calyx  ;  filaments  inserted  into  the  orifice  of 
the  calyx  a  little  lower  down  than  the  scales.  Anthers  nar- 
I'ow,  oblong,  attached  by  their  back  below  the  middle,  2- 
celled,  opening  internally  and  lengthwise.  Ovary  superior, 
sessile  or  stipitate,  downy,  compressed,  2-celled  ;  ovules  two, 
anatropal,  of  which  one  is  suspended  from  each  side  of  the 
placenta,  tapering  downwards  ;  style  0,  or  conical  and  thread- 
shaped  ;  stigma  large,  simple.  Capsule  sessile  or  stipitate, 
2-valved  or  drupaceous,  and  indehiscent.  Seeds  one  on  each 
placenta,  or  one  sometimes  abortive,  pendulous  ;  albumen  0  ; 
cotyledons  thick,  fleshy,  hemispherical ;  radicle  straight, 
superior. 

De  CandoUe  places  this  Order  between  Chail- 
letiads  and  Anacards,  but  with  indications  of 
doubt,  and  an  erroneous  character  ;  and  Brown 
seems  willing  to  consider  the  Order  a  section  of 
Chailletiads,  adding,  that  it  would  not  be  diffi- 

cult to  show  its  aftinity  to  Daphnads.  In  this 
I  fully  concur  ;  in  fact,  Aquilai'iads  chiefly 
differ  from  Daphnads  in  their  dehiscent  fruit, 
composed  of  two  carpels,  not  one.  Both  Orders 
have  similar  scale-like  bodies  at  the  orifice 
of  the  calyx,  and  no  petals,  both  suspended 
ovules,  a  single  style,  and  capitate  stigma. 
This  too  is  the  view  taken  of  their  affinities  by 
M.  Decaisne,  who  indeed  regards  them  as  a 
mere  section  of  Daphnads,  observing  that  they 
really  differ  in  nothing  except  their  2-celled 
ovary.  I  would,  however,  prefer  leaving  them 
here,  as  the  group  which,  in  the  Rhamnal  Al- 

liance, touches  the  Daphnal. 
The  species  are  confined  to  the  tropical  parts 

of  Asia. 
Aloes-wood,  Agila-wood,  or  Eagle-wood,  con. 

taining  a  fragrant  resinous  substance,  of  a  dark  colour,  is  the  inside  of  the  trunk  of  tLe 
Aquilaria  ovata  and  A.  Agallochum.  It  is  considered  a  cordial  by  some  Asiatic  nations, 
and  has  been  prescribed  in  Europe  in  gout  and  rheumatism.  For  a  valuable  account 
of  this  substance,  see  Royle,  as  above  quoted. 

Fig.  CCCXCII. 

Aquilaria,  Lam. 
?  Ophiospermum,  Lour 

GENERA. 
Gyrinopsis,  Gcertn.         \    Phaleria,  Jack.  I  Gyrinopsis,  Decaisne. Drimyspermum,  Rndt.     Pseudais,  Decaistie. 

Numbers.  Gen.  6.    Sp.  10. 

Leucosmia,  Benth. 

Position. — Penaeaceee. -Aquilariace^e. — Chailletiaceae. 
Thym£laceo3. 

Fig.  CCCXCII.— Aquilaria  Agallochum.  1.  a  flower ;  2.  the  same  split  open  ,  3.  a  section  of  the  ovary. 
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Order  CCXXI.    ULMACE^E.— Elmworts. 

Ulmacese,  MirhelEUm.  905.  (1815) ;  Lindl.  Synops.  225 ;  Endl.  Gen.  xc;  Meisn.  Gen.  p  351.— Celtideae, 
Rich.,  Gaudich.  in  Freyc.  Voy.  507.  (1826) ;  Endl.  Gen.  xci.;  Meisner  Gen.  p.  348. 

Diagnosis. — Kliamnal  Exogens,  with  apetalous  flowers,  an  ovary  composed  of  2  carpels,  an 
imperfect  calyx  irregularly  divided  at  the  edge,  and  thin  and  leafy  cotyledons. 

Trees  or  shrubs,  with  rough,  alternate,  usually  deciduous  leaves,  each  having  a  pair 
of  deciduous  stipules  at  its  base.  Flowers  sometimes  by  abortion  $  (J ,  in  loose  clus- 

ters, never  m  catkins.  Calyx  membranous,  imbricated,  campanulate,  inferior,  irregular. 
Petals  0.  Stamens  definite,  inserted  mto  the 
base  of  the  calyx,  erect  in  sestivation.  Ovary 
superior  or  2-celled  ;  ovules  solitary,  pendulous, 
anatropal,  or  amphitropal  ;  stigmas  2,  distinct. 
Fruit  1-  or  2-celled,  mdehiscent,  membranous 
or  drupaceous.  Seed  solitary,  pendulous  ;  al- 

bumen none,  or  in  very  small  quantity ;  embryo 
straight  or  curved,  with  fohaceous  cotyledons  ; 
radicle  superior. 

The  plants  of  which  Elm  trees  are  the  repre- 
sentatives assume  two  appearances,  which  have 

led  Botanists  into  the  opinion  that  they  consti- 
tute two  distinct  Natural  Orders.  Of  these  the 

Nettle-trees,  or  Celtese,  have  a  hard  fleshy  fruit 
composed  of  a  single  carpel  and  amphitropal 
ovules,  while  the  true  Elms  or  Ulmete  have  a 
membranous  fruit  and  anatropal  ovules.  They 
are,  however,  so  much  alike  in  most  other 
circumstances,  that  it  seems  better  to  regard 
them  as  mere  forms  of  one  type,  more  especially 
since  it  seems,  from  the  presence  of  two  stigmas. 

Fig.  CCCXCIII.  that  even  the  Celtese  themselves  are  really  fur- 
nished with  two  carpels.  It  is  very  unusual  to 

place  Ehnworts  at  a  distance  from  Nettleworts,  but  I  confess  that  their  affinity  seems 
to  be  much  stronger  with  Rhamnads,  of  which  they  have  the  exact  seed. 

Natives  of  the  North  of  Asia,  the  mountains  of  India,  China,  North  America,  and 
Europe  ;  in  the  latter  of  which  countries  they  form  valuable  timber-trees. 

The  inner  bark  of  the  Elm  is  slightly  bitter  and  astringent,  demulcent,  and  diuretic  ; 
it  has  been  used  in  some  skin  diseases,  but  it  does  not  appear  to  possess  any  important 
quality.  The  substance  which  exudes  spontaneously  from  it  is  called  Ulmin  ;  this  is  also 
found  in  the  Oak,  Chesnut,  and  other  trees,  and,  according  to  Berzelius,  is  a  constituent 
of  most  kinds  of  bark.  Elm  wood  is  soft,  tough,  and  coarse,  but  useful  for  many 
rough  pm-poses,  especially  for  water-pipes  buried  in  the  ground.  The  wood  of  Planera 
AbeUcea,  the  Pseudosantalum  creticum  of  the  old  Pharmacopoeias,  is  aromatic.  The 
young  branches  of  Celtis  austrahs  are  boiled,  and  the  infusion  is  used  against  dysentery 
and  blenorrhoea ;  the  fruit  is  sweetish,  and  rather  astringent  ;  the  kernel  yields  a 
useful  oil.  The  drupes  of  Celtis  occidentahs,  the  Nettle-tree  or  Sugar-berry,  are  admi- 

nistered in  the  United  States  in  dysentery.  The  root,  bark,  and  leaves  of  Celtis  orien- 
talis  are  somewhat  aromatic,  and  are  employed  among  eastern  nations  as  a  remedy  for 
epilepsy. 

GENERA. 
I.  Celte^. — Ovary  one-  Sponia,  Cominers.  II.  Ulme^.— Ovary  two-  Abelicea,  Hon.  Belli. 

celled;  ovules  amphi-    Solenostigma,  Endl.        celled;  ovules  anatro-     Zelkova,  Spach. tropal.  Mertensia,  H.  B.  K.  pal.  Euptelea,  Zucc. 

Celtis,  Tournef.  Parasponia,  Miq.  pi^^^ra,  Gm^l.  uS/SJm.'^^'''''" 
Numbers.  Gen.  9.  Sp.  60. 

TlHicacecB. 
Position. — Rhamnaceae. — Ulma.ce.e. — Penseacese. 

Tliymelacece. 
Fig.  CCCXCIII.— Ulnius  campestris.— iVVe*.    1 .  its  flower ;  2.  its  pistil ;  3.  its  fruit ;  4.  its  embryo. 
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Order  CCXXII.    RHAMNACEiE.— Riiamnads. 

llhamni,  Juss.  Gen,  376.  (1789).— Rhamneae,  DC.  Prodr.  2.  19.  (1825);  Brongniart  Mdmoire  sur  k,i Rhamndes ;  Endl.  Gen.  ccxxxi.x. ;  Meisner,p.  70. 

Diagnosis. — Ehamnal  Exogem,  with  polypctalous  flowers,  a  valvate  calyXyStarmns  opposite 
the  'petals,  and  erect  seeds. 

Trees  or  shrubs,  often  spiny.  Leaves  simple,  alternate,  very  seldom  opposite  ; 
stipules,  if  any,  minute.  Flowers  small,  generally  green,  axillax'y  or  tenninal,  some- 

times ^  $   by  abortion.     Calyx  4-5-cleft,  valvate.     Petals  distinct,  cucuUate,  or 

14  2  3 
Fig.  CCCXCIV. 

convolute,  inserted  into  the  orifice  of  the  calyx,  occasionally  0.  Stamens  definite, 
opposite  the  petals.  Disk  fleshy.  Ovary  superior,  or  half  superior,  2-  3-  or  4-celled  ; 
ovules  solitary,  erect,  anatropal.  Fruit  fleshy  and  indehiscent,  or  dry  and  separating 
in  3  divisions.  Seeds  erect  ;  albumen  fleshy,  seldom  wanting  ;  embryo  almost  as  long 
as  the  seed,  with  large  flat  cotyledons,  and  a  short  inferior  radicle. 

Under  this  name  have  been  confounded  four  Orders,  very  different  in  characters,  and 
even  in  natural  affinities,  the  pecuharities  of  three  of  which  have  been  pointed  out  by 
Ad.  Brongniart  in  his  Memoir  upon  the  subject,  and  a  fourth  has  been  distinguished 
by  myself.  These  Orders  are  Rhamnads  properly  so  called,  Spindle-trees,  Hollyworts, 
and  Bladder-nuts  the  respective  affinities  of  which  will  be  found  under  each. 
Brongniart  indicates  the  relation  that  Rhamnads  bear,  thus  : — If  we  take  the  insertion 
of  stamens  as  the  most  important  distinction  of  plants,  it  will  be  found  that  among 
polypctalous  Orders  with  perigynous  stamens,  Appleworts  are  those  to  which  Rhamnads 
have  the  closest  relation,  agreeing  with  them  in  the  ovary,  the  cells  of  which  are  deter- 

minate in  number,  in  the  ascending  ovules,  and  in  their  alternate  leaves  usually  having 
two  stipules  at  theii-  base  ;  the  number  and  position  of  their  stamens,  and  the  structure 
of  their  seeds,  separate  them  widely.  But  if  the  msertion  of  the  stamens  is  left  out  of 
consideration,  they  will  be  found  to  have  many  characters  in  common  with  Bytt- 
neriads  ;  such  as,  the  aestivation  of  the  calyx,  the  form  of  the  petals,  the  position  of  the 
stamens  in  the  front  of  those  petals,  the  structure  of  the  ovary  and  seeds  in  many 
important  pomts ;  the  principal  differences  between  them  are,  in  fact,  the  stamens  being 
turned  outwards  in  Byttneriads,  the  want  in  that  Order  of  a  disk,  its  hypogynous 
stamens,  and  2  or  more  ovules.  Spurgeworts  are  allied  to  Rhamnads  ;  but  the 
constant  separation  of  sexes  in  the  fonner  Ordei*,  their  hypogynous  stamens  and 
suspended  ovules,  are  obvious  marks  of  distinction.    Hollyworts  are  monopetalous  and 

Fig.  CCCXCIV.— Zizyphus  Baclei.  1,  a  flower  seen  from  above ;  2.  a  fruit ;  3.  the  same  cut  vertically; 4.  a  seed  divided  vertically. 
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have  abundant  albumen,  and  connect  this  Order  of  Rhamnads  with  Ebenads  in  the 
Gentianal  AlUance. 

It  appears  from  the  observations  of  Mr.  Bennett  {PI.  Jav.  rar.  131),  that  in  several 
genera  the  raphe  of  the  anatropal  seeds  is  thrown  out  of  its  original  position  next  the 
placenta,  by  a  twist  in  the  cord  by  which  it  is  attached  to  the  placenta. 

Found  over  nearly  all  the  world,  except  in  the  arctic  zone.  The  maximum  of 
species  is  said  to  be  dispersed  through  the  hottest  parts  of  the  United  States,  the 
south  of  Europe,  the  north  of  Africa,  Persia,  and  India  in  the  northern  hemisphere, 
and  the  Cape  of  Good  Hope  and  New  Holland  in  the  southern.  Some  of  the  genera 
appear  to  be  confined  to  particular  countries,  as  all  the  true  Ceanothuses  to  North 
America,  Phylicas  to  the  Cape,  Cryptandra  and  Pomaderris  to  New  Holland. 

The  berries  of  various  species  of  Rhamnus  are  violent  purgatives,  and  have 
been  highly  spoken  of  in  dropsy.  They  also  yield  a  dye,  varying  in  tint  from 
yellow  to  green  ;  the  ripe  berries  of  R.  catharticus,  mixed  with  gum-arabic  and  lime- 
water,  form  the  green  colour  known  under  the  name  of  Bladder-green.  The  French 
Berries  of  the  shops  (Graines  d' Avignon,  Fr.)  are  the  fruit  of  R.  infectorius,  saxatilis, and  amygdalinus.  Those  of  R.  infectorius,  when  unripe,  are  used  by  the  modern 
Greeks  to  dye  morocco  leather  yellow.  The  fruit  of  Zizyphus  is  destitute  of  these 
purgative  quahties,  and  on  the  contrary,  is  often  wholesome  and  pleasant  to  eat,  as  in 
the  case  of  the  Jujube,  Zizyphus  vulgaris  and  Jujuba,  the  Zizyphus  CEnoplia  and  Z. 
Joazelro,  whose  drupes  are  used  in  Brazil  as  Jujubes.  The  Lote-bush,  which  gave  its 
name  to  the  Ancient  Lotophagi,  is  to  this  day  collected  for  food  by  the  Arabs  of 
Barbary,  who  call  it  Sadr,  and  its  berries  Nabk  ;  it  is  the  Zizyphus  Lotus'  of  Botanists. 
Many  other  species  are  also  fit  for  food,  among  which,  in  Afghanistan,  the  Maimunna 
must  be  named.  This  is  in  some  repute  for  its  fruit,  which  is  a  sweetish  black  berry 
the  size  of  a  currant.  Its  genus  has  not  been  ascertained. — Griffith.  The  peduncles  of 
Hovenia  dulcis  become  extremely  enlarged  and  succulent,  and  are  in  China  a  fruit  in 
much  esteem,  resembling  in  flavour,  as  it  is  said,  a  ripe  Pear.  Some  species  are 
astringent.  Sageretia  theezans  is  used  for  tea  by  the  poorer  classes  in  China;  an  infusion 
of  the  twigs  of  Ceanothus  americanus  has  been  named  as  useful,  on  account  of  its 
astringency,  to  stop  gonorrhoeal  discharges  ;  antisyphilitic  virtues  are  ascribed  to  tlie 
root  of  the  same,  and  also  of  Berchemia  volubilis  ;  and  it  is  said  by  Rumphius,  that  in 
the  Moluccas  the  bark  of  Zizyphus  Jujuba  is  employed  as  a  remedy  for  diarrhoea.  See 
RoyWs  Illustrations,  p.  169.  The  Quina  of  Brazil  is  the  Discaria  febrifuga,  whose, 
acrid  root  is  employed  in  the  form  of  extract  as  a  febrifuge  and  tonic.  The  bark  of 
Zizyphus  Joazeiro  is  bitter  and  astringent,  with  some  acridity,  and  produces  sickness. — 
MaHius.  Similar  qualities  have  been  recognised  in  various  other  species.  The  kernels 
of  Zizyphus  soporiferus  are  sedative,  according  to  the  Chinese,  who  employ  them  in 
their  medicine.  The  negroes  of  the  Gambia  prepare  a  wine  from  the  fermented 
berries  of  Zizyphus  orlhacanthus  ;  but  those  of  Z.  Baclei  are  regarded  as  poisons. 

The  bitter  bark  of  Colubrina  Fermentum  is  said  to  bring  on  violent  fermentation  in  the  liquors 
into  which  it  is  thrown.  Gouania  domingensis  is  stomachic  ;  Berchemia  lineata  a  hydragogue, 
according  to  Chinese  authors.  Finally,  the  root  of  Zizyphus  Napeca  is  used  as  a  remedy  for 
windy  colic.  In  Abyssinia  the  leaves  of  Rhamnus  pauciflorus  or  Gu^cho  are  used  like  hops  in 
the  preparation  of  beer ;  and  in  the  same  couiTtry  the  bitter  fruit  of  Rhamnus  Staddo  is  employed in  like  manner. 

GENERA. 
Ventilago,  Gartn. 
Paliurus,  Tournef. 

Aspidocarpus,  Neck. 
Microrhamnus,  A.  Gray. 
Zizyphus,  Tournef. CondaUa,  Cav. 
Berchemia,  Neck. 

CEnoplia,  Schult. 
Sageretia,  Brongn. 
Hovenia,  Thunb. 
Rhamnus,  Jms. 

Alaternm,  Tournef. 
Marcorella,  Neck. 
Cervispina,  Dill. 
Cardiokpis,  Raf. 
Franoula,  Tournef. 

Karwinskia,  Zva:c. 

Scutia,  Commers. 
Sentis,  Commers. 
Sarcomphalus,  P.  Br. 

Noltea,  Reichenb. 
Vittmannia,  Wight. 
Willemetia,  Brongn. 
Sarcomphaloides,  DC. 

Ceanothus,  Linn. 
Forrestia,  Raf. 

Cormonema,  Reiss. 
Arrabidea,  Steud. 

Colubrina,  L.  C.  Rich. 
TubantJiera,  Commers. 

Alphitonia,  Reiss. 
CoUetia,  Commers. 
Discaria,  Hook. 
Adolphia,  Meisn. 

Ochetophila,  P6pp. 
Retanilla,  Brongn. 

Molin(ea,  Commers. 
Talguenea,  Miers. Trevoa,  Gill. 
Walpersia,  Reiss. Trichocephalus,  Reiss. 

Tylanthus,  Reiss. 
Petalopogon,  Reiss. 
Phylica,  Linn. 
Tylanthus,  Reiss. Soulangia,  Brongn. 
Spyridium,  Fenzl. 
Cryptandra,  Smith. Pomaderris,  Labill. 

Pomatoderris,  Schult. 

Nagelia,  Zolling. 
Trymalium,  Fenzl. Gouania,  Jacq. 

Retinaria,  Gartn. 
Reissekia,  Endl. 

Helinus,  E.  M. 
Willimetia,  E.  Z. 

Crumenaria,  Mart. 
?Solenantha,  G.  Don. ?  Schsefferia,  Jacq. 
?  Samara,  Linn. 
?  Daphniphyllum,  Blum. ?Galdicia,  Neraud. 
?Quoia,  Neraud. ?Carolinia,  Neraud. 

Numbers.  Gen.  42.    Sp.  250. 

AquifoliacecB. Position. — Celastracetc, — Rhamnace^. — Chailletiaceae. 

Byttneviarecp. 
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Order  CCXXIII.    CHAILLETIACEiE.— Chailletiads. 

Chailletiae,  R.  Drown  Cong.  p.  23.  (1818).— Chaillotiacesn,  DC.  Prodr.  2.  57.  (1825) ;  Endl.  Gen.  ccxi. 

Diagnosis. — Rhamnal Exogens,%vitJipohj'petalous  flowers,  a  valvate  calyx, stamens  alternate 
with  the  petals,  and  pendulom  seeds. 

Trees  or  shnibs.  Leaves  alternate,  with  two  stipules,  deciduous,  entire.  Flowers 
small,  axillary,  fasciculate  or  corymbose,  their  peduncle  often  connate  with  the  petiole. 

Sepals  5,  with  an  incurved  valvate 
aestivation.  Petals  .5,  alternate  with 
the  sepals,  and  arising  from  the  base 
of  the  calyx,  usually  2-lobcd.  Sta- 

mens 5,  alternate  with  the  petals, 
and  combined  with  them  at  the  base  ; 
anthers  ovate,  versatile.  Glands 
usually  5,  hypogynous,  opposite  the 
petals.  Ovary  superior,  2-  or  3- 
celled  ;  ovules  twin,  pendulous  ; 
style  simple  ;  stigma  obsoletely  2- 
lobed.  Fi'uit  drupaceous,  rather  dry, 
1-  2-  or  3-celled.  Seeds  solitary, 
pendulous,  naked  or  arillate,  without 
albumen  ;  embryo  thick,  with  a  thick 
superior  radicle  and  fleshy  cotyle- dons. 
Whether  what  are  here  called 

petals  are  not  rather  abortive  sta- 
mens is  doubted  by  Botanists,  and 

hence  the  station  of  the  Order  is 
compared,  on  the  one  hand,  with 
Anacards  or  Roseworts,  and  on  the 
other,  with  Samyds  and  Mastworts. 
To  me  it  seems  that  what  appear  to 
be  petals  are  so  ;  a  fact  which  it  is 
difficult  to  doubt,  when  it  is  remem- 

bered that  both  calyx  and  corolla 
are  mere  modifications  of  one  com- 

mon type,  and  that  it  is  in  position  only  that  they  differ.  De  CandoUe  stations  the 
Order  between  Homaliads  and  Aquilariads  ;  it  agrees  with  the  former  in  the  presence 
of  glands  round  the  ovary,  but  differs  in  its  superior  ovary  with  the  placentae  in  the 
axis,  and  many  other  characters.  Rhamnads,  with  which  it  corresponds  so  much  in 
habit,  seem,  however,  upon  the  whole  to  claim  the  closest  kindred  with  it,  and  it  can 
hardly  be  regarded  in  any  other  light  than  as  a  member  of  the  Rhamnal  Alliance.  It 
will  then  be  stationed  in  the  neighbourhood  of  Elmworts,  which  some  Botanists  are  con- 

vinced is  its  true  position.  Its  valvate  calyx  separates  it  from  Hippocrateads  ;  its 
pendulous  ovules  and  stamens  alternate  with  the  petals,  from  Rhamnads. 

Of  the  few  known  species  belonging  to  this  Order,  2  are  found  in  Sierra  Leone,  2  in 
Madagascar,  2  in  equinoctial  America,  and  1  in  Timor. 

The  fruit  of  ChaiUetia  toxicaria  is  said  to  be  poisonous  ;  it  is  called  Ratsbane  in  Sierra 
Leone. 

GENERA. 

Moacurra.  iZoorft.  I    SymphyUanthus,Y&\i\.\    Dichaj>etalum,'T'hoyxBXi\'Ta.T^\iTSL,  Auhl. Wahlenberpia,  R.  Br.      Mestotes,  Soland.  Leucosia,  Thouars.  Hohria,  Schreb. 
Chailletia,  DC.  I    Patrisia,  Rohr.  I    Plappertia,  Reichenb.  I  Stepbanopodium,  Popp. 

Numbers.  Gen.  4.    Sp.  10. 

Samydacece. 
Position. — Ulmaceae. — Chailletiace^. — Rhamnacese. 

Homaliacece. 

Fig.  CCCXCV. 

Fig.  CCCXCV.— Chailletia  pedunculata.— Twrpm.  1.  a  flower  of  Moacurra  gelonioides ;  2.  a  portion 
of  it ;  S.  a  stamen ;  4.  the  pistil ;  5.  a  vertical  section  of  it ;  6'.  ripe  fruit ;  7.  a  section  of  it ;  8.  an  embryo. 
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Order  CCXXIV.    HIPPOCRATEACE^.— Hippocrateads. 

Hippocraticeae,  Juss.  Ann.  Mus.  18,  483.  (1811). — Hippocrateaceae,  Kunih  in  Humh.  N.  G.  Am.  5.  136. 
(1821);  BO.  Prodr.  1.  567;  Endl.  Gen.  ccxxxvii. ;  Meisner,  p.  56;  Wight.  Illustr.  1.  132. 

Diagnosis. — Rhamnal  Exogens,  with  polypetalous  flowers,  an  imbricated  calyx,  and  3 
monadelphous  stamens. 

Arborescent  or  climbing  shrubs,  which  are  almost  always  smooth.  Leaves  opposite, 
simple,  entire  or  toothed,  somewhat  coriaceous,  with  small  deciduous  stipules.  Racemes 

axillary,  in  corymbs  or  fascicles. 
Flowers  small,  inconspicuous.  Se- 

pals 5,  very  small,  imbricated,  com- bined as  far  as  the  middle,  persistent. 
Petals  5,  somewhat  imbricated  in 
aestivation.  Stamens  3 ;  filaments 
cohering  almost  as  far  as  the  apex 
into  a  tube  dilated  at  the  base,  and 
forming  about  the  ovary  a  thick  disc- 

like cup ;  anthers  opening  trans- 
versely at  the  apex.  Ovary  free,  con- 

cealed by  the  tube,  3-celled  ;  style  1 ; 
stigmas  1-3  ;  ovules  ascending ;  ana- 
tropal  or  half  anatropal.  Fruit  either 
consisting  of  3  samaroid  carpels,  or 
berried,  with  from  1  to  3  cells. 
Seeds  in  each  cell  definite,  attached 
to  the  axis  in  pairs,  some  of  them 
occasionally  abortive,  sometimes 
buried  in  pulp,  erect  without  albu- 

men ;  embryo  straight ;  radicle 
pointing  towards  the  base ;  cotyle- 

dons flat,  elliptical  oblong,  some- 
what fleshy,  cohering  when  dried. 

The  ternary  number  of  the  stamens, 
combined  with  pentamerous  petals 
and  sepals,  is  the  prominent  charac- teristic of  this  Order,  which  was 
formerly  included  among  Maples  by 
Jussieu,  which  is  placed  between 
Erythroxyls  and  Marcgraaviads  by 
De  CandoUe,  but  which  is,  to  all 
appearance,  much  more  nearly  re- 

lated to  Spindle-trees,  as  Brown  has  remarked  ;  for  "  the  insertion  of  the  ovules  is 
either  towards  the  base,  or  is  central ;  the  direction  of  the  radicle  is  always 
inferior."— Cow^o,  427.  In  fact  there  seems  to  be  nothing  to  divide  Hippocrateads 
from  Spindle- trees  except  the  cohesion  of  the  filaments  of  the  former  into  a  cup.  The 
samaroid  fruit,  which  is  so  remarkable,  and  which  connects  the  Order  with  Malpighiads, 
is  not  universal,  but  merely  characteristic  of  certain  genera.  In  Hippocratea  ovata  the 
testa  and  cotyledons  are  furnished  in  the  inside  with  innumerable  spiral  threads  ;  the 
same  economy  has  been  remarked  by  Du  Petit  Thouars  in  the  pericarp  of  Calypso. 
According  to  Endlicher,  the  genera  Elfcodendron  and  Ptelidium  among  Spindle-trees 
connect  that  Order  with  Hippocrateads. 

The  principal  part  are  South  American,  about  one-seventh  are  natives  of  _  Africa  or 
the  Mauritian  Islands,  and  the  same  number  has  been  recorded  as  East  Indian, 

The  fruit  of  Tontelea  (Salacia)  pyriformis,  a  native  of  Sierra  Leone,  is  eatable.  It  is 
about  the  size  of  a  Bergamot  Pear ;  its  flavour  is  rich  and  sweet.  The  nuts  of  Hippo- 

cratea comosa  are  oily  and  sweet ;  it  is  called,  in  the  French  West  India  Islands,  Aman- 
dier  du  Bois,  Martins  reports  that  several  species  of  Tontelea,  called  Saputjl  in  Brazil, 
have  a  sweet  mucilaginoiis  fruit,  which  is  eaten.  I  find  no  indication  here  of  the  emetic 
and  nauseous  quality  recorded  as  being  characteristic  of  Spindle-trees. 

T'ig.  CCCXCVI. 

Fig.  CCCXCVI.— Hippocratea  Amottiana. 3.  ripe  fniit. ■Wight.    1.  a  flower  ;  2.  a  cross  section  of  the  ovary 
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GENERA. 
Ilippocratea,  Linn. 

Coa,  I'lum. Bejwo,  Loffi. 
Daphnikon,  Pohl. 
Pereskia,  Fl.  Flum. 

Trigonotheca,  Ilochsl. 
Toiitelea,  Auhl. 

TonscUa,  Schreb. 
Sicelium,  P.  lir. 
Anthodon,  Ruizet  Pav. 

Anthodiscus,  Mart. 
liaddisia,  Leandr. 
Clercia,  Fl.  Flum. 

Salacia,  Linn. 
Calypso,  Thouars 

Johnia,  Roxb. 
Dlplesthes,  Ilarv. 
'!  Lacepedea,  //.  B.  K. 

Triceraia,  Willd. 

Numbers.  Gen.  6.    Sp.  86. 

MalpighiacecB. 
Position.— Chailletiaceae. — HippocRATEACEiE. — Celastracese. 

Aceracece. 
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Order  CCXXV.    CELASTRACE^.— Spindle-trees. 

Celastrinese,  R.  Brown  in  Flinders,  22.  (1814) ;  DC.  Prodr.  2.  2. ;  Ad,  Brongniart  Mimoire  sur  les 
Ehamndes,  16. ;  Endl.  Gen.  ccxxxvi. ;  Meisner  Gen.  p.  68. ;  Wight  Illustr.  1.  174. ;  Am.  in  Ann. 
Nat.  Hist.  3.  153. 

Diagnosis. — Rhamnal  Exogens,  with  polypetalous  flowers,  animbncated  calyx,  and  stamens 

(^)  distinct. Small  trees  or  shrubs.  Leaves  alternate,  seldom  opposite,  simple,  with  very  small 
deciduous  stipules.     Flowers  in  axillary  cymes,  small,  green,  or  white,  or  purple, 

occasionally  ̂   ?  by  abortion. 
\  Sepals  4  or  5,  imbricated,  in- 

serted into  the  margin  of  an 
expanded  disk.  Petals  in- 

serted by  a  broad  base,  under 
the  margin  of  the  disk,  with 
an  imbricate  aestivation  ; 
sometimes  0.  Stamens  alter- 

nate with  the  petals,  inserted 
into  the  disk,  either  at  the 
margin  or  within  it ;  anthers 
innate.  Disk  large,  expanded, 
flat,  closely  surrounding  the 
ovary,  covering  the  flat  ex- 

panded calyx.  Ovary  im- mersed in  the  disk  and  ad- 
hering to  it,  with  2  to  5  cells; 

cells  1-  or  many -seeded  ; 
ovules  ascending  from  the 
axis,  anatropal,  attached  to  a 
short  funiculus.  Fruit  supe- 

rior, 2-  to  5-celled,  either  cap- 
sular or  drupaceous.  Seeds 

ascending,  seldom  inverted  by 
resupination,  either  provided 
with  an  aril,  or  without  one  ; 
albumen  fleshy  ;  embryo 
straight ;  cotyledons  flat  and 
thick,  with  a  short  inferior radicle. 

Formerly  confounded  with 
Rhamnads,  this  Order  was 
first  separated  by  Brown,  who 
distinguished  it  particularly 
by  the  relation  which  its  sta- mens bear  to  the  petals.  It 
also  differs  in  its  imbricated 
calyx,  and  in  its  disk  being 
hypogynous.  According  to 
Brongniart,  Spindle  -  trees have  more  relation  to  several 
Orders  with  hypogynous  sta- 

mens than  to  any  with  peri- 
gynous ones,  especially  to Malpighiads,  to  which  they  are  related  through  Hippoerateads  ;  a  considerable  resem- 

blance with  such  Spurgeworts  as  Phyllanthus  may  also  be  traced  ;  and  HoUyworts 
have  been  principally  established  upon  dismemberments  of  the  present  Order.  Never- 

theless, the  distinctions  between  it  and  both  Spurgeworts  and  HoUyworts  are  easy  to 

Fig.  CCCXCVII. 

Fig.  CCCXCVn.-Catha  edulis. 
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trace  ;  for  the  former  are  constantly  diclinous,  and  the  latter  monopetalous  ;  besides 
which,  the  radicle  of  Spindle-trees  is  inferior,  tliat  of  Spurgeworts  superior  ;  and  the 
albumen  of  Holly  worts  is  extremely  copious,  while  that  of  Spindle-trees  is  comparatively 
inconsiderable  m  quantity.  The  drupaceous  genera,  forming  the  Elaeodendrous  Sub- 

order, establish  an  affinity  with  Sapotads,  which  have,  however,  a  monopetalous 
corolla  and  milky  juice,  and  their  stamens,  when  those  which  are  fertile  equal  in 
number  the  segments  of  the  corolla,  are  opposite  to  the  latter.  Endlicher  finds  a 
resemblance  with  Pittosporads,  and  justly  adds  that  all  the  dioipaceous  genera  are 
gi'eatly  in  need  of  more  careful  examination. 

According  to  M.  Planchon,  the  arillus  of  Euonymus  is  a  peculiar  expansion  of  the 
exostome,  and  is  not  derived  from  the  placenta. 

The  species  are  natives  of  the  warmer  parts  of  Europe,  North  America,  and  Asia, 
but  far  more  abundant  beyond  the  tropics  than  within  them  ;  a  great  number  of  species 
inhabit  the  Cape  of  Good  Hope.  Some  are  found  in  Chile  and  Peru,  and  a  few  in  New Holland. 

Royle  mentions  an  acrid  principle  having  been  detected  among  the  species,  which 
acts  with  more  or  less  activity  ;  and  that  the  j 
seeds  of  several  yield  an  oil  which  is  useful  for 
burning.  That  of  Celastrus  nutans  or  panicu- 
latus  is  said  in  India  to  be  of  a  stimulant  nature, 
and  to  be  used  in  medicine  in  the  disease  called 
Berriberri.  The  bai'k  of  Euonymus  tingens  is 
in  the  inside  of  a  beautiful  hght-yellow  colour, 
similar  to  that  of  some  species  of  Rhamnus; 
it  is  used  to  mark  the  tika  on  the  forehead  of 
Hindoos,  and  might  be  employed  as  a  dye.  It  is 
also  considered  useful  in  diseases  of  the  eye. 
The  leaves  of  Catha  edulis,  Kat  or  Khat  of 
the  Arabs,  would  appear  to  be  of  a  stimulating 
nature.  According  to  Forskahl,  the  Arabs  eat  the 
green  leaves  with  greediness,  believing  them  to 
have  the  power  of  causing  extreme  watchfulness, 
so  that  a  man  may  stand  sentry  all  night  long 
without  drowsiness.    They  also  regard  it  as  an  Fig.  CCCXCVIII. 
antidote  to  the  plague,  and  assert  that  a  person 
wearing  a  twig  of  it  in  his  bosom,  may  go  among  the  infected  with  impunity  ;  they 
even  believe  that  the  plague  cannot  appear  in  places  where  the  tree  is  cultivated. 
Nevertheless,  says  Forskahl, 
"  the  taste  of  the  leaves  does 
not  seem  to  indicate  such  vir- 

tues." Botta  also  says  that, when  fresh,  the  Khat  leaves  are 
very  intoxicating.  The  fresh 
bark  of  the  root  of  Elseoden- 
dron  Roxburghii,  rubbed  with 
plain  water,  is  by  the  natives  of 
India  applied  externally  to  al- 

most every  sort  of  swelling.  It 
is  a  very  strong  astringent,  pos- 

sessing scarcely  any  other  sen- 
sible quality. —  Roxh.  Similar 

qualities  are  attributed  to  May- 
tenus  chilensis.  The  seeds  of 
the  European  species  of  Evony- 
mus  are  nauseous,  and  said  to 
be  purgative  and  emetic  ;  sheep  are  said  to  be  poisoned  by 
them  ;  an  ointment  was  formerly  prepared  from  them 
for  the  destruction  of  pediculi  in  the  head.  Similar  quali- 

ties have  been  found  in  the  bark  of  Celastrus  scandens 
and  senegalensis ;  while  the  spines  of  Celastrus  venena- 
tus  are  reported  to  inflict  most  painful  wounds.    The  Jig.  CCCXCIX. 
drupes  of  Elaeodendron  Kubu  are  eaten  by  the  colonists  of  the  Cape  of  Good  Hope. 

Fig.  CCCXCVIII.—  Celastrus  paniculatus.— iri^^A^.  1.  a  flower  ;  2.  a  perpendicular  section  of  the ovary ;  3.  a  cross  section  of  the  ovary  ;  4.  a  vertical  section  of  a  seed  ;  5^  a  cross  section  of  it. 
Fig.  CCOXCIX.— Euonymus  europsus.  1.  a  section  of  a  fruit ;  2.  a  seed  enveloped  in  its  aril;  3.  a perpendicular  section  of  a  seed.  2  rp 
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I.  EuoNYME.?;.  —  Fruit 
capsular. 

Putterlickia,  fhidl. 
Lophopetalum,  Wight. 
Evonymus,  Tourne/. 
Polycardia,  Juss. Florinda,  Noronh. 

Commersonia,  Comms. 
Catha,  Forsk. Sonneratia,  Commers. 
Celastrus,  Kunth. 
Maytenus,  Jiiss. Maiten,  Peuill. 

Hcenkea,  Ruiz,  et  Pav. 
Microtropis,  Wall. 
Pterocelastrus,  Meisn. 

Asterocarpus,  Eckl.  et Zeyh. 

II.       ELiEODENDRE^. — 
Fruit  drupaceous. 

Ptelidium,  Thouars. 
Seringia,  Sprang. 

Wimmeria,  Schlecht. 
Frauenhofera,  Mart. 
Pleurostylia,  Wight  et  A. 

Hartogia,  Thunb. Schrebera,  Thunb. Elseodendron,  Jacq. 
Portenschlagia,  Tratt. 
Lamar ckia,  Hort. 
Nerija,  Roxb. 
Skytophyllum,  Eckl.  et Zeyh. 
Lauridia,  Eckl.  et  Zh 
Mystroxylon,  Ec.  et  Z. Crocoxylon,  Eckl.  et  Z. 
Parilla,  Dennst. 

Myginda,  Jacq. Rhacoma,  Linn. 

j  Crossopetalum,  P.  Br. Pachystima,  Raf. 
Oreophila,  Nutt. 

?  Bhesa,  Hamilt. Kurrimia,  Wall. 
?  Actegiton,  Blum. 
?  Tralliana,  Lour. 
?  Lepta,  Lour. 
?  Goupia,  Aubl. 

Gupia,  Jaume. Glossopetalum,  Schb. 
?  Perrottetia,  H.B.K. 
?  Alzatea,  Ruiz,  et  Pav, 

Alziniana,  Dietr. 

Numbers.  Gen.  24.    Sp.  260. 

AquifoUacece. Position. — Sapotacese. — Celastrace^e. — Hippocrateaceae, 
EuphorbiacecB. 

ADDITIONAL  GENERA. 

Senacia,  Comm. 
Monetia,  La7n. 
Balanites,  L. 
?  Glossopetalum,  A.  Gray,    See  Rosacese. 

Caryospermum,  Blume,  near  Elseodendron. 
Mortonia,  A.  Gray,  near  Celastrus. 
Trigonotheca,  Hochst.  =  Catha. 

N.B. — Aquifoliacese  differ  only  in  the  position  of  their  ovules. — /.  Miers. 
A.  Richard  remarks  that,  as  in  France,  Cannon  gunpowder  is  made  from  Euony- 

mus  europteus,  so  in  Abyssinia  it  is  obtained  from  the  Celastrus  serratus. 
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Order  CCXXVI.    STACKHOUSIACE.E.— Stackhousiads. 

Stackhouse.'E,  R.  Br.  in  Flinders,  555.  (1814).— Stackhoiisiaceae,  Ed.  Pr.  Ixxxviii. ;  Endl.  Gen.  ccxlii. 

Diagnosis. — Rhamnal  Exocjens,  with  monopetalous  floivei'S,  and  cpisepalous  stamens. 
Herbaceous  plants,  occasionally  somewliat  shrubby, 

sometimes  minute.  Stipules  lateral,  very  minute.  Spike 
terminal,  each  flower  with  3  bracts.  Calyx  1 -leaved,  5-cleft, 
equal,  with  an  inflated  tube.  Petals  5,  equal,  arising  from  the 
top  of  the  tube  of  the  calyx  ;  their  claws  combined  in  a  tube 
longer  than  the  calyx  ;  their  limb  narrow,  stellate.  Stamens 
.5,  distinct,  unequal  (2  alternately  shorter),  arising  from  the 
tlux)at  of  the  calyx.  Ovary  superior,  3-  or  5-celled,  the  cells 
partially  separated,  adhering  to  a  central  column,  each  with  a 
single  erect  anatropal  ovule  ;  styles  from  3  to  5,  sometimes 
combined  at  the  base  ;  stigmas  simple.  Fruit  of  from  3  to  5 
indehiscent,  \vinged,  or  wingless  pieces  ;  column  central,  per- 

sistent. Embryo  erect,  in  the  axis  of,  and  almost  as  long  as, 
the  fleshy  albumen,  with  short  obtuse  cotyledons  and  an 
inferior  radicle. 

This  Order  should  stand  between  Spindle-trees  and  Spurge- 
worts,  according  to  Brown  ;  from  the  latter  of  which  it 
differs  in  the  structure  of  the  fruit,  and  in  the  position  of  the 
seeds,  besides  other  character-s  ;  from  the  former  in  the 
presence  of  stipules,  in  the  cohesion  of  the  petals  in  a  tube,  in 
the  deeply  lobed  ovary,  and  so  on.  The  hermaphrodite  flowers 
remove  the  Order,  however,  from  Spurgeworts ;  its  monopeta- 
lous  flowers  are  much  at  variance  with  the  structure  of 
Spindle-trees.  Nevertheless,  the  3-celled  ovary,  in  flowers 
otherwise  pentamerous,  is  entirely  that  of  Hippocrateads  and 
Spindle-trees,  and  recalls  the  Sapindal  Alliance,  to  which  all 
those  Ordere  would  be  refei'able  if  their  stamens  were  not  so 
distinctly  perigynous. 

A  few  New  Holland  shrubs  compose  all  that  is  known. 
Their  properties  are  unascertained. 

GENERA. 
Stackhousia,  Smith.         \        Tripterococcus,  Endl. 

Numbers.  Gen.  2.  Sp.  10. 

Sapindacece. 
Position. — Celasti'acese. — Stackhousiace^. — Sapotacete. 

Euphorbiacece. 

Leaves  simple,  entire,  alternate, 

(1 

Fig.  CCCC. 

Fig.  CCCC.  -  1 .  Stackhousia :  2.  its  corolla ;  3.  caljx,  <kc.  ;  4.  part  of  the  fiuit  of  Tripterococcus  ; 5.  one  of  its  cocci  cut  across  :  (i.  au  ovule. 

2  T  2 
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Order  CCXXVII.    SAPOTACE^.— Sapotads. 

Sapotae,  Juss.  Gen.  151.  (178.9).— Sapoteae,  R.  Brown  Prodr.  528.  (1810).— Sapotacese,  Endl.  Prodr. Nor/.  48.  (1833) ;  Gen.  clviii. ;  Meisn.  p.  J59;  Alph.  DC.  Prodr.  8.  154. 

Diagnosis. — Rhamnal  Exogens,  with  monopetalous  flowers,  epipetalous  stamens,  ascending 
ovibles,  a  short  7'adicle,  and  amygdaloid  cotyledons. 

Trees  or  shrubs,  chiefly  natives  of  the  tropics,  and  often  abounding  in  milky  juice. 
Leaves  alternate,  or  occasionally  almost  whorled,  without  stipules,  entire,  coriaceous. 
Inflorescence  axillary.  Flowers  hermaphrodite.  Calyx  regular, 
persistent,  in  5,  or  occasionally  4-8  divisions,  which  are 
either  valvate  or  imbricate  in  aestivation.  Corolla  monopeta- 

lous, hypogynous,  regular,  deciduous,  its  segments  usually 
equal  in  number  to  those  of  the  calyx,  seldom  twice  or  thrice 
as  many,  imbricated  in  cestivation.  Stamens  arising  from  the 
corolla,  in  number  definite,  distinct,  the  fertile  ones  equal  in 
number  to  the  segments  of  the  calyx,  and  opposite  those  seg- 

ments of  the  corolla  which  alternate  with  the  latter,  seldom 
more  ;  anthers  usually  turned  outwards.  The  sterile  stamens 
as  numerous  as  the  fertile  ones,  with  which  they  alternate. 
Disk  0.  Ovary  superior,  with  several  cells,  in  each  of  which 
is  1  ascending  or  pendulous  anatropal  ovule ;  style  1  ;  stigma 
undivided,  occasionally  lobed.  Fruit  fleshy,  with  several 
1 -seeded  cells,  or  by  abortion  with  only  1.  Seeds  nut-like, 
sometimes  cohering  into  a  several-celled  putamen.  Testa 
bony,  shining,  with  a  very  long  scar  on  the  inner  face  where  it 
is  opaque,  and  softer  than  the  rest.  Embryo  erect,  large, 
white,  usually  inclosed  in  fleshy  albumen.  Cotyledons,  when 
albumen  is  present,  foliaceous  ;  when  absent,  fleshy  and  some- 

times connate.  Radicle  short,  straight,  or  a  little  curved, 
turned  towards  the  liilum. 

This  Order  is  certainly  near  Ebenads,  with  which  it 
agrees  in  habit,  arborescent  stem,  alternate  entire  leaves,  and 
axillary  inflorescence  ;  and,  moreover,  in  its  monopetalous 
regular  hypogynous  corolla,  the  absence  of  a  hypogynous  disk, 
an  ovary  vv^itli  several  cells,  and  definite  ovules  and  stamens. 
The  two  Orders,  however,  differ  in  several  points.  Sapotads 
have  usually  a  milky  juice,  and  their  wood  is  among  the  softer 
kinds  ;  their  flowers  are  always  hermaphrodite ;  the  segments 
of  the  calyx  and  corolla  are  often  placed  in  a  double  row  ; 
their  stamens  are  always  in  a  single  row,  the  fertile  ones 
rarely  more  numerous  than  the  segments  of  the  calyx,  and 
opposite  the  divisions  of  the  corolla  ;  their  style  is  undivided; 
the  cells  of  the  ovary  are  always  1 -seeded,  with  erect  ovules  ; 
the  testa  is  thick  and  bony  ;  the  embryo  is  large  with  respect  to  the  fleshy  albumen, 
which  is  sometimes  deficient  ;  the  radicle  is  very  short  and  inferior.  In  Ebenads 
there  is  no  milk,  and  the  wood  is  very  hard  ;  the  flowers  are  often  unisexual  by  abortion  ; 
the  segments  of  the  calyx  and  corolla  are  almost  always  in  a  single  row  ;  the  stamens 
are  usually  doubled,  and  either  twice  or  four  times  as  numerous  as  the  segments  of  the 
corolla,  or,  if  equal  to  them,  alternate  with  them  ;  the  style  is  generally  divided,  the  cells 
of  the  ovary  sometimes  2-seeded,  the  ovules  always  pendulous,  the  testa  thin  and  soft, 
the  embryo  middle-sized  or  small  m  respect  to  the  cartilaginous  albumen,  which  is 
always  present  ;  the  radicle  is  of  middling  length,  or  very  long  and  superior.  It  is 
worth  remarking,  that  the  woody  shell  of  the  seed  of  Sapotads  is  certainly  testa,  and  not 
putamen,  as  is  proved  by  the  presence  of  the  micropyle  upon  it.  They  are  also  comparable 
with  Ardisiads,  whose  abmidant  albumen  and  free  central  placenta  render  it  necessary 

Fig.  CCCCT.— 1 .  flowerof  A.  Sapota;  2.  its  corolla  ;  3.  the  same  cut  open  ;  4.  the  pistil ;  5.  half  a  fruit of  Bassia  longifolia  ;  5,  6.  its  seed,  whole  and  cut  across. 

Fig.  CCCCI. 
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that  they  should  be  stationed  at  some  distance.  They  differ  from  Storaxwoi'ts  in  tlieir 
sliort  radicle  and  amygdaloid  embryo. 

Chiefly  natives  of  the  tropics  of  India,  Africa,  and  America  ;  a  few  are  found  in  the 
southern  parts  of  North  America,  and  at  the  Cape  of  Good  Hope. 

The  fruit  of  many  is  esteemed  in  their  native  countries  as  an  article  of  the  dessert : 
such  are  the  Sappodilla  Plum  (Achras  Sapota  and  other  species),  the  Star-apple 
(Clirysophyllum  Cainito),  the  Marmalade  (Achras  mammosa),  the  Medlar  of  Surinam, 
the  Mimusops  Elengi,  and  others  ;  they  are  described  as  having  generally  a  sweet 
taste,  with  a  little  acidity.  The  Bully  or  Bullet-tree  of  Guiana  is  a  species  of  Mimusops 
according  to  Sir  R.  Scliomburgk.  The  fruit  is  described  as  being  of  the  size  of  the  Coff'ee- 
bei-ry,  and  when  quite  ripe  delicious  ;  its  wood  is  solid,  heavy,  close-grained,  and 
durable.  Besides  these,  various  species  of  Lucuma  aad  Chrysophyllum  rank  among 
dessert  fruits,  as  do  the  Imbricarias  malabarica  and  maxima,  whose  fruit  is  subacid, 
sweet,  and  like  an  Orange  in  appearance.  The  seeds  of  Achras  Sapota  are  aperient 
and  diuretic,  but  in  over-doses  they  produce  severe  pain,  and  are  even  dangerous  ; 
the  bark  is  a  substitute  for  Cinchona  ;  those  of  some  others  are  filled  with  a  concrete 
oil,  which  is  used  for  domestic  purposes.  Mimusops  Kaki,  like  many  trees  with  astrin- 

gent bark,  yields  a  gum,  while  its  fruit  is  of  a  sweetish  taste,  and  much  eaten  by  the 
natives  of  India.  A  kind  of  thick  oil,  like  butter,  is  obtained  from  the  fruit  of  Bassia 
butyracea,  the  Mahva  or  Madhuca-ti'ee.  The  flowers  of  B.  latifolia  (the  Mopha,  Maddoo- 
doomah),  are  employed  extensively  in  the  distillation  of  a  kind  of  arrack,  called 
Mowra ;  they  are  said  to  resemble  in  taste  the  dried  seedless  Grapes  called  Corinths. 
The  Bassia  longifolia  is  called  the  Illupie-tree ;  its  fruit,  when  pressed,  yields  a  large 
quantity  of  oil  used  in  India  for  lamps,  soap-making,  and  also  for  food  ;  it  is  em[)loyed 
medicinally  to  cure  the  itch,  and  other  cutaneous  disorders  ;  the  leaves  boiled  in  water, 
as  well  as  the  milk  of  the  green  fruit  and  bark,  are  used  in  rheumatic  affections.  The 
Butter-tree  of  Mungo  Park  was  also  a  species  of  Bassia.  See  Eoyle^d'  IllustrationSy 
p.  263,  for  further  information  concerning  these  Bassias.  The  bark  of  4  species  of 
Achras  is  so  astringent  and  febrifugal  as  to  have  been  substituted  for  Quinquina.  The 
Cow-tree  of  Humboldt  has  been  sometimes  supposed  to  be  referable  to  this  Order  ;  but 
there  seems  no  reason  now  to  doubt  its  belonging  to  Artocarpads.  Monesia  bark,  a 
South  American  product,  with  a  powerful  bitter-sweet  taste,  lately  employed  success*- 
fully  in  France  in  diarrhoea,  monorrhagia,  leucorrhcea,  and  h£emoptysis,is  said  to  belong  to 
some  plant  of  this  Order. — Pharm.  Journ.  3.  292.  The  bark  of  Bumelia  nigra  and  others 
is  bitter,  astringent,  and  febrifugal,  and  the  wood  very  hard.  The  fruit  of  B.  retusa  is 
said  to  be  milky  ;  that  of  B.  lycioides  austere,  with  some  sweetness,  and  useful  in 
diarrhoea  ;  while  the  flowers  of  B.  graveolens  have  a  heavy  unpleasant  odour.  The 
flowers  of  Mimusops  Elengi,  on  the  contrary,  are  powerfully  aromatic,  and  a  fragrant 
water  is  distilled  from  them.  The  seeds  of  this  plant  yield  an  abundance  of  oil,  in 
request  for  painters,  and  said  to  be  useful  in  parturition  ;  the  leaves  are  said  to  produce 
an  extraordinary  noise  when  burnt. 

GENERA. 
Chrysophyllum,  L. 

Nyct&isition,  R.  P. 
Cainito,  Tuss. 
Ecclimusa,  Mart. 

Pouteria,  Auhl. 
Chcetocarpus,  L. 
Labatia,  Sw. 

Labatia,  Mart. 
Lucuma,  Mol. 

Gitapeba,  Gom. 
Vitellaria,  Ga^rtn. 

Sapota,  Plum. Achras,  P.  Br. 
Hormogyne,  A.  Cunn. Sersalisia,  R.  Br. 
Sideroxylon ,  L. 

Robertsia,  Scop. 
Argania,  R.  ct  Sch. 

Isonandra,  Wight. 
Dipholis,  A.  DC. Bumelia,  Sw. 
Labourdonnaisia,  Bojer. 
Delastrea.^.DC. 
Azaola,  Blanco. 
Payena,  A .  DC. Bassia,  Konig. 

?  Palaquium,  Blanco. 

Imbricaria,  Comm. 
Binectaria,  Forsk. Mimusops,  L. 
Elengi,  Rheede. Manilkara,  Rheede. 
?  Phebolithis,  Gsertn. 
Synarrhcna,  Fisch. 

!Om]thalocarpum,  Beauv. 
|?Rostellaria,  Gcertn. 
?Macria,  Tenore. 

Numbers,  Gen.  21.    Sp.  212.  Micadania,  R.  Br. 
Ehenacece. 

Position. — Styracacese. — Sapotace^. — Celastracese. 
Myrsinacece. 

Isonandra  Gutta  is  one  of  the  plants  which  yield  Gutta  Percha.  The  kernels  of 
Lucuma  mammosa  furnish  pinissic  acid  in  abundance.  A  small  portion  of  the 
kernel,  introduced  into  the  stomach,  or  even  its  smell,  produces  sickness  and 
coughing. — Schomh. 
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Order  CCXXVIII.    STYRACACEiE.— Storaxworts. 
StyraceiE,  Hich.  Anal,  du  Fr.  (I8O81  ;  Von  Martins,  N.  Gen.  et  Sp.  PL  2.  148. ;  Endl.  Gen.  p.  742  ; 

Meisnc/',p.  250. — Symplocinese,  Don.  Prodr.  Nep.  144.  (1825).  — Styracinae,  Rich,  in  Hnmb.  N  G. 
et  Sp.  3.  25f).  (1818).-Ha]esiacea,  Don  in  Jameson's  Journ.  {Dec.  1828);  Link  Handb.  1.  667.— Styracaceae,  A.  DC.  Prodr.  8.  244.  (1844). 

Diagnosis. — Kliamnal  Exogens,  with  monopetalous  flowers,  epipetalous  stamcm,  a  part  at 
least  of  the  ovules  suspended,  a  long  radicle.,  and  leafy  cotyledons. 

Trees  or  shrubs.  Leaves  alternate,  without  stipules,  usually  toothed.  Flowers 
axillary,  either  solitary  or  clustei'ed,  with  scale-like  bracts.    The  hairs  often  stellate. 

from  that  of  the  ca  yx  ;  with  imbricated  sestiva-  pjg^  CCCCIII tion.    Stames  definite  or  indefinite,  arising  from 
the  tube  of  the  corolla,  of  unequal  length,  cohering  in  various  ways,  but  generally  in  a 
slight  degree  only  ;  anthers  innate,  2-celled,  bursting  inwardly.  Pollen  broadly  elhptical, 
smooth.  Ovary  superior,  or  adhering  to  the  calyx,  with  from  2  to  5  cells,  which  are 
opposite  the  lobes  of  the  calyx  when  they  are  of  the  same  number,  the  partitions  some- 

times scarcely  adhering  in  the  centre.  Ovules  anatropal,  2  or  00  in  each  cell,  all  pen- 
dulous or  the  upper  ascending,  the  lower  pendulous  ;  style  simple  ;  stigma  somewhat 

capitate.  Fruit  drupaceous,  surmounted  by  or  inclosed  in  the  calyx,  generally  with  all 
the  cells  abortive  except  one.  Seeds  ascending  or  suspended,  5-  1,  with  the  slender 
embryo  lying  in  the  midst  of  the  albumen  ;  radicle  long,  directed  towards  the  hilum  ; 
cotyledons  flat. 

Those  Botanists  who  attach  paramount  importance  to  the  condition  of  the  corolla,  in 
deciding  upon  the  relationship  of  plants,  will  object  to  the  station  now  occupied  by 
Storaxworts,  which,  because  of  a  slight  adhesion  between  the  petals,  are  usually  associ- 

ated with  Ebenads.  But  if  a  less  value  is  assigned  to  that  character  and  more  to 
the  presence  of  albumen,  then  the  Storaxworts  will  fall  into  the  ranks  of  a  different 
Alliance,  in  which  they  will,  however,  present  a  distinct  tendency  towards  the  Ebena- 
ceous  structure.  For  this  reason  they  are  here  placed  among  Rhamnals ;  while  Ebenads 
are  associated  with  Holly  worts  and  some  other  Orders  in  a  neighbouring  Ahiance. 

Such  is  my  own  opinion  on  this  subject  ;  the  following  is  the  view  taken  by  othei's. 
Mr.  Bentham  would  associate  them  with  Ebenads  and  Humiriads  ;  besides  which 

Fig.  CCCCII.— Styrax  siiherifolium.  — WooAvr.    1.  a  flower;  2.  corolla  and  stamens  ;  3.  pistil. 
Fig.  CCCCIII.  - 1  l.ilesia  tctraptfira.  -  1.  its  fruit ;  2.  a  perpendicular  ;  3.  a  transverse,  section  of  it. 
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he  finds  a  resemblance  to  Citronworts  and  Olacads. — Linn.  Trans.  \\\.  231.  Accord- 

ing to  Alph.  De  Candolle,  who  adopts  those  views,  {Prodr.  8.  24.5),  they  differ  from 
Ebenads  in  their  hermaphrodite  cymose,  not  racemose  flowers,  in  their  fewer  sta- 

mens, partly  alternate  with  the  lobes  of  the  corolla,  their  longer  filaments,  their  ovary 
partially  inferior,  and  especially  in  the  cells  of  the  ovary  being  opposite  the  lobes  of  the 
calyx.  Decaisne  (Travels  of  Jacquemont,  p.  104),  thinks  them  neai'er  Alangiads.  They 
must  also  be  regarded  as  standing  in  close  relation  to  Olacads,  from  which  they  hardly 
differ  perhaps,  except  in  their  embryo  being  longer  as  respects  the  seed,  and  in  their 
long  radicle. 

Storaxworts  are  sparingly  distributed,  for  the  most  part  through  the  tropical  or  sub- 
tropical regions  of  both  hemispheres  ;  a  very  few,  among  which  are  the  Snowdrop-trees, 

(Halesia),  find  their  way  to  cold  latitudes.  According  to  Alph.  De  Candolle,  they  are 
unknown  in  Australia,  and  exist  in  Africa  in  no  instance  except  that  of  Styrax  guine- 
ense,  a  doubtful  plant. 

Some  of  the  genus  Symplocos  are  used  in  dyeing  yellow,  as  tinctoria,  called  Sweet- 
leaf  in  Carolina  ;  its  root  is  bitter  and  aromatic  ;  others,  as  S.  Alstonia,  are  employed 
as  tea,  on  account  of  a  slight  astringency  in  their  leaves.  Storax  and  Benzoin,  fragrant 
gum-resins,  composed  of  resin,  benzoic  acid,  and  a  peculiar  aromatic  principle,  are  the 
produce  of  two  species  of  Styrax.  Storax  flows  from  wounds  in  Styrax  officinale,  a 
Syrian  tree.  Benzoin  is  derived  from  S.  Benzoin,  a  native  of  the  Malay  archipelago. 
Both  drugs  are  regarded  as  stimulating  expectorants,  producing  an  irritation  of  the 
mucous  membrane  of  the  air-passages.  Benzoin  is  used  in  the  preparation  of  Paregoric 
elixir,  and  of  Court  plaister,  and  also  in  the  cosmetic  called  Virgin's  Milk.  A  fragrant 
secretion  of  a  similar  nature  is  produced  by  Styrax  reticulata,  feri-uginea  and  aurea,  in 
Brazil  ;  according  to  Martins,  it  is  employed  in  the  churches  as  frankincense.  Sym- 

plocos (Bobua)  laurina  is  celebrated  in  Bengal  for  its  bark,  which  forms  a  mordant  for 
red  dyes. 

GENERA. 
I.  Symplock.t;. — Corolla 
quincuncial.  Anthers roundish. 

Symplocos,  Jacq. 
Eugenioides,  L. 
Bobua,  DC. 
Alstonia,  L. 
Hopea,  It. 

Ciponima,  Aubl. 
Siponima,  Aubl. 
Decadia,  Lour. 
Barherina,  Velloz. 
Stemmatosiphon,  Pohl 
9  Dicalyx,  Lour. 
?  Drupatris,  Lour. 
Falura,  Ham. 

II.  Styhace^e. — Corolla 
twisted  to  the  left,  or 
somewhat  valvate.  An- thers long. 

Styrax,  Tourn. Strigilia,  Cav, Tremanthus,  Pers. 
Benzoin,  Hayne. Lithocarpus, 

Epigenia,  Veil. Cypellium,  Desv. Trichogamila,  P.  Br. 
Pterostyrax,  Sieb.  et  Zuc. Halesia,  Ellis. 
III.      PAMPHILIEil.  A. 
DC. — Corolla  valvate. 

I  Pamphilia,  Mart. 
Foveolaria,  R.  P. 

Numbers.  Gen.  6.    Sp.  115. 
Ehenacecc. 

Position. — Sapotacese. — Styracace^.- 
Olacacece. 

Mr.  Miers,  who  has  examined  these  plants  with  much  care,  is  of  opinion  that 
Styracese  and  Symplocese  should  be  separated  in  the  following  manner  : — 

"SYMPLOCACE^. 
"  Trees  or  Shrubs  with  alternate,  entire  or  serrulated  leaves,  without  stipules. 

Flowers  hermaphrodite,  often  polygamous,  axillary,  either  solitary,  often  clustered, 
or  in  short  racemes,  with  scale-like  bracts  :  calyx  inferior,  of  5  or  4  imbricate,  free, 
persistent  lobes:  corolla  of  5,  rarely  10  petals,  imbricate  in  aestivation,  conjoined  at 
base  by  the  adhesion  of  the  filamentous  tube.  Stamens  numerous,  in  several  series, 
all  combined  at  base,  and  there  agglutinated  to  tlie  petals  :  anthers  oval  innate, 
2-locular,  apicifixed,  without  intervening  connective  :  ovary  inferior,  5-locular,  with 
the  cells  opposite  the  lobes  of  the  calyx,  surmounted  by  a  large  pulvinate  fleshy 
gland  :  ovules  sometimes  solitary,  but  often  2  to  4  in  each  cell,  suspended,  in  as 
many  series,  from  near  the  summit  and  upper  angle  of  the  axis  :  style  simple  : 
stigma  somewhat  capitate  :  drupe  rather  fleshy,  crowned  by  the  calycine  lobes, 
with  a  single  5-celled  nut  (2  to  4  cells  often  abortive),  presenting  in  each  cell  a 
solitary  suspended  seed,  with  a  thin  testa,  and  an  embryo  in  the  midst  of  albumen ; 
radicle  long,  directed  towards  the  hilum  ;  cotyledons  short  and  flat. 

This  family  is  allied  to  the  Sapotacese  and  Ebenaceoe  :  with  the  latter  it  accords 
in  the  frequently  polygamous  flowers  ;  in  the  stamens  often  fixed  in  distinct  series 
upon  a  hypogynous  ring  which  is  adnate  to  the  foot  of  the  petals ;  in  the  many- 
celled  ovary,  with  ovules  suspended  from  the  upper  angle  of  each  cell ;  in  the  drupace- 

ous fruit  with  few  of  its  inverted  seeds  becoming  perfected,  and  these  being  albuminous 
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Be 

with  a  superior  radicle  directed  to  the  hilum. 
of  the  same  characters.    The  plants  consti- 

tuting this  group,  hitherto  placed  in  Styracesc-, 
will  be  seen  to  differ  widely  from  that  family 
in  many  essential  particulars,  as  is  shown  else- 

where.   If  we  except  the  cohesion  of  the 
calyx  with  the  ovarium  in  the  one  case,  and 
the  presence  of  the  scale-like  expansions  of 
the  petals  in  the  other,  little  difference  in 
other  respects  will  be  found  to  exist  between 
them  and  Erythroxylaceoe,  which,  as  in  Sym- 
plocacese,  are  distinguished  by  stamens  gene- 

rally multiples  of  the  petals,  and  placed  upon 
a  free  hypogynous  ring,  a  3  or  5-locular  ovary 
with  suspended  ovules,  single  suspended  albu- minous seeds  with  the  radicle  next  the  hilum. 
They  have  also  short  axil- 

lary racemes  growing  ont 
of   numerous  scale-like 
bracts,  and  each  flowtr 
is  articulated  on  its  pedi- 

cel.   By  Barberina  and 
through   Balanites  they 
osculate     towards  the 
Aquifohacese. 

With  the  Sapotncefie  it  agi'ess  in  many 

Fig  CCCCII.  his. 

'  Symplocos,  Jacq. Alstonia,  Lin. 
Ciponima,  A\ih\. 

Stemmatosiplion,  Pohl. 
[Mongezia,  Fl.  Flum.J 

Hopea,Ziw»i. 

GENERA. 
Bohua,  Adans. Palura,  Ham. 

Barberina,  Fell. 
Epigenia,  Veil. 

Sympleiira,  Miers. Scyi-tocarpus,  Miers. 

Shrubs 

"  Numbers.    Gen.  5.  Sp. 
Eryihroxylacew. 

Position. — Sapotacea.— Symplocace^,— Ebenacea}. 
A  quifoliacece. 

"  STYRACE^. 

sually  clothed  with  stellate  tomentum ;  leaves  alternate,  entire, 
exstipulate  :  inflorescence 
axillary  or  terminal,  soli- 

tary, or  in  few-flowered 
racemes  or  panicles  :  flow- 

er bracteated :  calyx  tubu- 
lar, quite  free,  with  an 

almost  entire  border  in- 
creasing and  half  enclos- ing the  fruit :  petals  5, 

with  valvate  sestivation, 
sometimes  united  at  base 
by  the  cohesion  of  the 
staminiferous  ring :  sta- 

mens either  equal  in  num- 
ber to  the  petals,  and  then 

alternate  with  them,  or 
twice  or  treble  the  number, 
and  then  always  in  a  single 
series ;  anthers  linear-ob- 

long, nearly  the  length  of the  broad  filaments  to 
which  they  are  adnate,  and 
which  are  conjoined  toge- 

CCCCII.  ter.  ther  at  base  into  a  short 
Fig.  CCCCII.  Symplocos  laxiflora.  1.  expanded  flower ;  2.  corolla  cut  open  ;  3.  a  stamen  ; 

4.  longitudinal  section  of  ovary ;  5.  transverse  ditto  ;  6.  ripe  fruit ;  7.  longitudinal  section  of  ditto— from  a  sketch  by  Mr.  Miers. 
Fig.  CCCCII.  ter.— Styrax  leiophylla.  1.  a  flower  natural  size;  2.  ditto  cut  open;  3.  stamen  seen 

in  front  ;  4.  ovary,  with  half  the  calyx  removed ;  5.  longitudinal  section  of  ovary ;  6.  transverse 
ditto  ;  7.  ripe  fruit ;  8.  longitudinal  section  of  seed— /rom  a  sketch  hy  Mr.  Miers. 
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tube  generally  free  from  the  petals :  ovary  superior,  wholly  free  from  the  calyx,  with  a 
remarkable  depressed  epigynous  gland  upon  its  apex,  3-loeular  at  base,  unilocular  at  the 
summit,  with  several  ovules  in  three  rows,  borne  on  cup-shaped  podosperms,  the 
upper  row  erect,  the  middle  horizontal,  the  lower  pendulous  from  a  free  central 
placenta  in  the  axis  of  the  incomplete  dissepiments  :  style  simple  :  stigma  3-lobed, 
somewhat  capitate  :  fruit  drupaceous,  somewhat  fleshy,  containing  an  unilocular  puta- 
men,  with  a  single,  (sometimes  2  or  3),  erect,  indutivc  seed ;  embryo  orthotropous 
in  fleshy  albumen,  with  a  terete  radicle  pointing  to  the  hilum,  as  long  as  the  large 
foliaceous  cotyledons. 

"The  Styracetc  differ  from  the  Symplocacejc,  with  which  they  have  been  hitherto 
associated,  in  the  following  essential  respects  :  by  their  tubular  and  entirely  free 
calyx,  which  increases  with  the  growth  of  the  fruit :  by  the  valvate  aestivation  of 
theirpetals  ;  by  their  stamens  being  always  uniserial;  by  their  linear  anthers,  dorsally 
afiixed  to  broad  filaments  neai'ly  of  their  length  ;  by  their  superior  ovary  with  three  in- 

complete dissepiments ;  their  free  central  placentation  with  ovules  attached  in  three 
series  by  means  of  fleshy  podosperms ;  by  their  fleshy  drupe  containing  a  solitary 
1 -celled  putamen,  having  a  single  erect  seed  with  copious  fleshy  albumen ;  by  their 
terete  radicle  and  broad  ovate  cotyledons,  and  in  the  stellate  hairs  that  clothe  most 
of  the  species.  Their  nearest  affinity  is  manifestly  with  the  Olacacea),  for  although  the 
corolla  in  the  Styraceoo  has  been  described  by  all  botanists  as  gamopetalous,  and 
therefore  placed  among  the  Monopetalea},  it  is  not  more  so  than  in  the  family  before 
mentioned,  which  has  been  stationed  in  the  Pleiopetalea)  :  in  both  cases  the  petals 
are  valvate  in  aestivation,  and  agglutinated  at  the  base  by  the  membranaceous  ringof  the 
stamens,  for,  on  removing  this  annulus,  they  are  easily  separated  to  the  base,  proving 
that  they  are  not  confluent  into  a  garaophyllous  tube.  In  many  genera  of  the 
Olacacese,  this  tendency  to  the  agglutination  of  their  parts  is  carried  to  a  much 
greater  extent  than  in  Styracere.  The  approach  of  the  two  families  is  further 
strengthened  by  the  structure  of  the  ovarium,  and  the  suspension  of  their  ovules 
from  a  free  central  placenta.  The  same  circumstances  also  show  their  near  affinity 
to  the  Humiriaceaj ;  but  in  the  latter  family  the  staminiferous  ring  is  disengaged 
both  from  the  ovarium  and  the  petals,  which  are  hence  quite  free  to  the  base. 

"Styrax,  Tonrnef. Foveolaria,  R.  &  P. 
Strigilia,  Cav. 
Tremanthus,  Pers. 
Benzoin,  Hayes. 
Lithocarpus,  Bl. 
Trichogamila,  P.  Br. 

GENERA. 
Pterostyrax,  Lieh. 
Halesia,  Ellis. 
Pamphilia,  Mart. Foveolaria,  A,  DC. 
Cypellium?  Des^v. 
Cyrta?  Lour. 

"Numbers.  Gen.  7.    Sp.  . 

Ehenacece. 
"  Position. — Olacacese. — Styrace^. — Humiriaceje." 
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Alliance  XLV.    GENTIANALES.—Te^  Gentianal  Alliance. 

Diagnosis. — Perigynous  Exogens,  with  dichlamydeous  monopetalous  floivers,  axile  or 
parietal  placentcB,  and  a  minute  embryo,  or  with  the  cotyledons  much  smaller  than  the 
radicle,  lying  in  a  large  quantity  of  albumen. 

Here  we  find  ourselves  among  the  truly  monopetalous  Orders  of  the  French  school. 
Previously  a  monopetalous  structure  was  an  exception  rather  than  a  rule  ;  but  now  a 
separation  of  petals  forms  the  exception.    Tendencies  have  assumed  a  new  direction. 

The  Alliance  differs  from  that  of  Solanals  in  having  a  minute  embryo  and  much  albu- 
men, and  from  Cortusals  in  the  placenta  never  being  free  and  central,  ft  touches  So- 

lanals at  Nightshades  themselves,  which,  if  they  had  parietal  placentae  might  often  be 
mistaken  for  Gentianworts ;  and  at  Dogbanes,  whose  minute  embryo  offers  one  of  the 
principal  reasons  for  not  associating  them  in  the  same  Alliance  as  Asclepiads.  With 
Cortusals  Gentianals  come  in  contact  through  Ebenads,  which  are  very  like  Ardisiads, 
and  Diapensiads,  which  may  be  compared  to  Primworts.  To  Bignonials  they  are  very 
closely  allied  through  Broomrapes  and  Stilbids,  which  put  on  the  peculiar  aspect  of  that Alliance. 

Natural  Orders  of  Gentianals. 

Stipules  0.    Stigmas  simple,  sessile,  radiating   229. 
Stipules  0.    Stigmas  simple,  at  the  end  of  a  manifest  style.    Pla-  \ 

centce  axile.  Seeds  definite,  pendulous.  Corolla  imbricated  .  j 

Stipides  0.    Stigmas  collected  into  a  massive  head,  expanded  at  "1 the  base  in  the  form  of  a  ring  or  membrane,  and  contracted  in  1 231. 
the  middle.    (Albumen  sometimes  0)  J 

Leaves  opposite,  with  intervening  stipules   232. 
Stipules  0.    Stigmas  simple,  at  the  end  of  a  manifest  style.    Pla- 1  2^'3 

centcB  axile.  Seeds  indefinite,  peltate.  Stamens  interpetalous  •  J  ' 
Stipules  0.    Stigmas  simple,  at  the  end  of  a  Tnanif est  style.  Pla^l 

centce  axile.    Seeds  definite,  erect.    Corolla  valvate.    Flowers  1 234. 
unsymmetrical  J 

Stipules  0.    Stigmas  simple,  at  the  end  of  a  m,anifest  style.    Pla- 1  90- 
centce  parietal.    Flowers  didynamous   J  ̂' 

Stipules  0.    Stigmas  simple,  at  the  end  of  a  manifest  style.    Pla-  \  c,^n 
centcB  parietal.    Flowers  regular  j 

EBENACEiE. 

Aquifoliace^, 

Apocynace^. 

LOGANIACEyE. 

DiaPENSTACE/E. 

Stilbace^. 

Orobanchace^ 

Gentianace^. 
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Order  CCXXIX.    EBENACE^.— Ebenads. 

Guaiacanje,  Juss.  Gen.  155.  (1789)  part  of  the  first  sect.— Bhenaceae,  Vmt.  Tahl.M^.  (1799);  Droivn 
Prodr.  524.  ;  Endl.  Gen.  clix.  ;  Meisn.  Gen.  p.  250 ;  Alph.  DC.  Prodr.  8.  2U9. 

Diagnosis. — Gentianal  Exogem,  with  no  stipules,  and  a  simple  sessile  radiating  stigma. 

Trees  or  shrubs,  without  milk,  and  with  heavy  wood.  Leaves  alternate,  without  stipules, 
obsoletely  articulated  with  the  stem,  entire,  coriaceous.  Inflorescence  axillary.  Flowers 
by  abortion  ^  ̂  ,  seldom  0 , 
the  with  the  rudiment 
of  an  ovary,  the  $  usually 
with  a  few  sterile  stamens. 
Calyx  in  3  to  7  divisions, 
nearly  equal,  persistent. 
Corolla  monopetalous,  hypo- 
gynous,  regular,  deciduous, 
somewhat  coriaceous,  usually 
pubescent  externally,  and 
smooth  internally  ;  its  limb 
with  -3  to  7  divisions,  imbri- 

cated in  aestivation.  Sta- 
mens definite,  either  arising 

from  the  corolla,  or  hypo- 
gynous  ;  twice  as  many  as 
the  segments  of  the  corolla, 
sometimes  4  times  as  many, 
or  the  same  number,  and 
then  alternate  with  them, 
often  inserted  in  pairs  at  the 
foot  of  the  lobes  of  the  corolla, 
and  then  neither  opposite 
nor  alternate  with  them  ; 
filaments  simple  in  the  hermaphrodite  species,  generally  doubled  in  the  polygamous 
and  dioecious  ones,  both  their  divisions  bearing  anthers,  but  the  inner  one  generally 
smaller  ;  anthers  attached  by  their  base,  lanceolate,  2-celled,  dehiscing  lengthwise, 
sometimes  bearded  ;  pollen  round,  smooth.  Ovary  sessile,  without  any  disk,  several- 
celled,  the  cells  each  having  1  or  2  ovules  pendulous  from  their  apex  ;  style  divided, 
seldom  simple  ;  stigmas  bifid,  or  simple.  Fruit  fleshy,  round,  or  oval,  by  abortion  often 
few-seeded,  its  pericarp  sometimes  opening  in  a  regular  manner.  Seed  with  a  membra- 

nous testa  of  the  same  figure  as  the  albumen,  which  is  cartilaginous  and  white  ;  embryo 
in  the  axis,  or  but  little  out  of  it,  straight,  white,  generally  more  than  half  as  long  as  the 
albumen  ;  cotyledons  foliaceous,  somewhat  veiny,  lying  close  together,  or  occasionally 
slightly  separate  ;  radicle  taper,  of  middling  length  or  long,  superior,  turned  towards 
the  hilum. 

Brown  thinks  these  plants  allied  to  Oliveworts,  with  which  they  agree  in  the  placen- 
tation  of  the  seeds  and  other  points  of  structure  ;  being  distinguished  by  their  alternate 
leaves,  constantly  axillary  and  usually  unisexual  flowers,  the  stamens  of  which  are  at 
least  double  the  number  of  the  lobes  of  the  corolla  ;  but  that  comparison  by  no  means 
indicates  their  nearest  affinity,  which  is  certainly  with  HoUyworts  on  the  one  hand,  and 
Dogbanes  on  the  other.  The  nature  of  their  distinction  from  the  former  is  stated  at  p. 
579;  the  latter  are  known  by  their  pecuhar  stigma,  frequently  bifolHcular  fruit,  and 
numerous  seeds.  Sapotads,  to  which  they  are  also  much  allied,  have  a  great  amygdaloid 
embryo.  In  a  large  number  of  cases  there  is  a  strong  tendency  to  polygamy,  which  might 
have  been  suspected  to  indicate  some  relation  to  the  Diclinous  Alliances  ;  but  no  other 
resemblance  can  be  traced,  and  in  fact  the  separation  of  the  sexes  in  the  present  Order 
is  but  partial  :  rudimentary  stamens  being  uniformly  present  in  the  ̂   flowers. 

Chiefly  Indian  and  tropical ;  a  very  few  are  found  northward  as  far  as  Switzerland  in 

Fig.  CCCCIV. — Maba  elliptica.— Tifrpfn.  1.  a  flower;  2.  a  <?  corolla  cut  open  3.  a  calyx  and pistil ;  4.  fruit ;  5.  its  section  ;  6.  a  perpendicular  section  of  a  seed. 

Fig.  CCCCIV. 
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Europe,  and  the  state  of  New  Yoi'k  in  Noi'th  America.  A  few  occur  at  the  Cape  of 
Good  Hope  and  ui  New  Holland. 

They  are  remarkable  for  little  except  the  hardness  of  the  wood  of  such  species  as 
Diospyrus  Ebenus,  Ebenaster,  melanoxylon,  Mabolo,  tomentosa  and  Roylei,  and  for  the 
eatable  quality  of  the  fruit.  The  timber,  of  a  black  colour,  sometimes  variegated  with 
white  or  brown  lines,  is  well  known  under  the  names  of  Ebony  and  Ironwood.  The  fruit 
is  noted  for  extreme  acerbity  before  arriving  at  maturity.  That  of  Diospyrus  Kaki  is  occa- 

sionally introduced  from  China  as  a  dry  sweetmeat ;  another  species  is  believed  to  furnish 
a  fruit  called  the  .Kau  Apple  by  the  settlers  in  the  South  of  Africa.  Some  practitioners  in 
the  United  States  prescribe  an  infusion  of  the  unripe  fruit  of  Diospyrus  virginiana,  also 
called  the  Date  Plum,  whose  bark  had  already  been  employed  as  a  febrifuge  with  suc- 

cess in  cases  of  cholera  infantum,  and  the  worst  forms  of  Mississippi  diarrhoea.  The  par- 
ticulars as  to  the  manner  of  applying  it  are  to  be  found  in  Hay's  American  Journal  of 

Medical  Science,  October,  1842. — See  Gard.  C/cron. -p.  844.  1843.  This  tree  produces 
a  kind  of  gum,  and  the  fruit  when  changed  by  frost  is  eaten.  The  fruit  of  Diospyrus 
glutinosa,  or  Embryoptei'is,  is  so  glutinous  as  to  be  used  in  Bengal  for  paying  boats. 

Royena,  L. Euclea,  L. 
Diplonema,  Don. 
Rymia,  Endl. 

GunisaBthus,  A.  DC. 
Rospidios,  A.  DC. 
Macreightia,  A.  DC. 
Diospyros,  L. 

GENERA. 

Gv.aiacara,  Toui-n. Hebenaster,  Rumpli. 
Paralea,  Aubl. 
Embryopteris,  Giertu. 

Cavanilla,  Lam. 
Maba,  Forst. Ferreola,  Roxb. 
Cargilia,  R.  Br. 

Numbers.  Gen.  9.  Sp.  160. 

Oleacece. 
Position.  Ebenace.*;. — Aquifoliacese, 

Sapotacece. 

ADDITIONAL  GENERA. 

Noltia,  Schum.  —  Diospyros. 
Kellaua,  A.  DC.  =  Euclea. 
Holocliilus,  Dalzell. 
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Order  CCXXX.    AQUIFOLIACEiE.— Hollyworts. 

llicineae.  Ad.  Brongniart  Memoire  sur  lex  Rhamniies,  p.  Ifi.  (1826) ;  Endl.  Gen.  cxxxviii.  (182!)). — 
Aquifoliaceae,  DC.  Thdorie,  ed.  1.  217.  (1813);  a  §  o/ Celastrineie,  lb.  Prodr.  2.  11;   Jid.  pr. 

I        clxxiii.;  Mcisner  Gen.  p.  252. 

Diagnosis. — Gentianal  Exogens,  with  no  stipules,  simple  stigmas  at  the  end  of  a  manifest 
style,  axilc  placentce,  definite  pendulous  seeds,  and  an  imbricated  corolla. 

Evergreen  trees  or  shrubs,  whose  branches  are  often  angular.  Leaves  alternate  or 
opposite,  smiple,  leathery,  without  stipules.  Flowers  small,  white  or  greenish,  axillary, 
solitary  or  clustered,  sometimes  5^  ?  by  abortion. 
Sepals  4  to  6,  imbricated  in  sestivation.  Corolla 
4-  to  6-pai"ted,  hypogynous,  imbricated  in  testivation. 
Stamens  inserted  into  the  corolla,  alternate  with  its 
segments  ;  filaments  erect  ;  anthers  adnate,  2-celled, 
opening  longitudinally.  Disk  none.  Ovary  fleshy, 
superior,  somewhat  truncate,  with  from  2  to  6  or 
more  cells  ;  ovules  solitary,  anatropal,  pendulous, 
and  often  hanging  from  a  cup-shaped  funiculus ; 
stigma  subsessile,  lobed.  Fruit  fleshy,  indehiscent, 
with  from  2  to  6  or  more  stones.  Seed  suspended, 
nearly  sessile  ;  albumen  large,  fleshy  ;  embryo  small, 
2-lobed,  lying  next  the  hilum,  with  minute  cotyle- 

dons, and  a  superior  radicle. 
These  bushes  and  trees  were  formerly  included  in 

Rhamnads  by  most  Botanists,  but  have  been  well 
distinguished  by  Ad.  Brongniart,  who  remarks  that 
the  suggestion  of  Jussieu,  in  his  Genera  Plantarum^ 
that  Hollyworts  ought  probably  to  be  placed  near 
Sapotads  or  Ebenads,  will  probably  be  adopted. 
From  Spindletrees,  with  which  the  Order  is  com- 

bined in  some  modern  works,  it  diff'ers  in  the  form 
of  the  calyx  and  corolla,  in  the  disposition  and  in- 

sertion of  the  stamens,  and  especially  in  the  structure 
of  the  ovary  and  fruit.  In  these  respects  Hollyworts 
are  found  by  Brongniart  to  agree  so  completely  with 
Ebenads,  that  that  Order  does  not,  in  fact,  differ 
essentially  from  Hollyworts,  except  in  characters  of 
a  secondary  order,  such  as  the  calyx  and  corolla  being 
less  deeply  divided,  the  stamens  often  double  the  num- 

ber of  the  segments  of  the  corolla,  the  style  some- 
times divided,  the  cells  of  the  ovary  usually  contain- 

ing 2  collateral  ovules,  and,  finally,  in  the  cells  of  the  fruit  not  becoming  bony,  as  in 
most  Hollyworts.  Von  Martins  places  them  near  Milkworts.  Their  true  character 
resides  in  their  monopetalous  corolla,  axile  placenta,  pendulous  definite  seeds,  and 
minute  embryo,  lying  in  the  base  of  fleshy  albumen.  They  diff'er  from  Loganiads  in the  want  of  stipules,  from  Dogbanes  in  their  simple  stigma,  and  from  Ebenads  in  their 
long  style,  the  stigmas  of  which  never  have  a  radiating  appearance,  in  their  want  of  the 
peculiar  silky  corolla  with  a  twisted  imbricated  aestivation,  in  theu'  stamens  being  con- 

stantly definite  in  number,  and  in  the  still  more  minute  size  of  the  embryo. 
Found  sparingly  in  various  parts  of  the  world,  especially  in  the  West  Indies,  South 

America,  and  the  Cape  of  Good  Hope.  Several  are  found  in  North  America ;  but  1 , 
the  common  Holly,  in  Europe. 

The  bark  and  Ijerries  of  Prinos  verticillatus  possess,  in  an  eminent  degree,  the  pro- 
perties of  vegetable,  astringent,  and  tonic  medicines,  along  with  antiseptic  powers  which 

are  highly  spoken  of  by  American  practitioners  ;  the  berries  are  said  to  be  tonic,  but 
Bigelow  asserts  that  they  are  emetic.  A  decoction  or  infusion  of  the  root  of  Myginda 
Uragoga  is  a  most  powerful  diuretic.  It  is  asserted  that  the  leaves  of  the  common 
Holly  (Ilex  aquifolium),  are  equal  to  Peruvian  Bark  in  the  cure  of  intermittent 

Fig.  CCCCV. 

Fig.  CCCCV, — Ilex  raicrophylla. — Hooker.  1.  a  flower;  2.  the  coroUa  laid  open  ;  3.  a  section  of  a ripe  fruit ;  4.  a  section  of  a  seed. 
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fever  ;  the  root  and  bark  are  said  to  be  emollient,  resolving,  expectorant,  and 
diuretic  ;  Haller  recommends  the  juice  of  the  leaves  in  icterus  ;  Reil  also  affirms 
that  he  has  employed  the  bark  successfully  in  cases  of  epidemic  intermittent  fever 
when  Peruvian  Bark  had  failed.  The  berries  are  purgative  and  emetic  ;  six  or 
eight  will  occasion  violent  vomiting.  Birdlime  is  obtamed  from  the  bark,  and  the 
beautiful  white  wood  is  much  esteemed  by  cabinet-makers  for  inlaying  ;  a  strong 
decoction  of  Ilex  vomitoria,  called  Black  drink,  is  used  by  the  tribes  of  the  Creek 
Indians  at  the  opening  of  their  councils.  It  acts  as  a  mild  emetic.  Some  species 
are  employed  as  substitutes  for  tea,  among  which  is  the  Prinos  glabra,  an  ever- 

green North  American  bush.  But  the  most  celebrated  is  the  Ilex  paraguayensis,  or 
Mate,  whose  leaves  are  very  generally  employed  in  Brazil  and  the  adjoining  South 
American  governments ;  of  this  plant,  called  Paraguay  Tea,  a  full  account  has  been 
given  in  the  London  Journal  of  Botany,  1.  p.  30  ;  Mr.  Stenhouse  has  detected  Theine 
in  its  leaves.  Martins  states  that  Ilex  Gongonha,  called  also  Gongonha,  and  I.  theezans 
are  also  employed  in  Brazil  in  the  same  manner  ;  he-  describes  all  three  as  being 
valuable  diuretics  and  diaphoretics.  According  to  the  same  author  the  leaves  of  Ilex 
pai-aguayensis  and  several  others  are  used  by  dyers  ;  the  fruits  of  Ilex  Macoucoua, 
when  unripe,  abound  in  tannin,  and  bruised  in  a  ferruginous  mud  are  employed  in 
dyeing  cotton  fabrics  ;  they  act  something  like  galls. — Mat.  Med.  Br.  126. 

GENERA. 
Cassine,  Linn. 

Maurocenia,  Mill. 
Ilex,  Linn. 

Aquifolium,  Toumef. 
Paltoria,  Ruiz  et  Pav. 

Macoucoua,  Aubl. 
Labatia,  Scop. 
Burglaria,  Wendl. Chomelia,  Fl.  Flum. 

Prinos,  Linn. 

JEgeria,  Adans. Winterlia,  Moncli. Nemopanthes,  Raf. 
Nuttallia,  DC. 
Ilicioides,  Dumort. 

Byronia,  Endl. Polystiqma,  Meisn. Siphouodou,  Griff. 
Villaresia,  Ruiz  et  Pav. 

Citronella,  Don. 

Numbers.  Gen.  11.    Sp.  110. 

Rhamnacece. 
Position.- —  Aquifoliaceve. — Ebenaceje. 

Sapotacew. 
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Order  CCXXXl.    APOCYNACE^.— Dogbanes. 

Apocyneae,  Juss.  Gen.  143.  (1789)  in  part;  R.  Brotm  Prodr.  465.  (1810)  ;  Royle's  Illustrations,  269.— Apocynaceas,  Ed.  pr.  ccxxii.  (1836J  ;  Endl.  Gen.  cxxxii.  ;  J)C.  Prodr.  8.  317.;  Alph.  DC.  in 
Ann.  Sc.  3  ser.  1.  235.— Contortae,  Xi/m.— Vinceae,  DC.  and  Duly  Bot.  Gall.  342.  (1828),  a  §  of 
Apocyneae. 

Diagnosis. — Gentianal  Exogens,  with  no  stipules^  and  the  stigmas  collected  into  a  massive 
head,  expanded  at  the  base  in  the  form  of  a  ring  or  membrane,  and  contracted  in  the 
middle. 

Trees  or  shrubs,  usually  milky.  Leaves  opposite,  sometimes  whorled,  seldom  scat- 
tered, quite  entire,  often  having  cilice  or  glands  upon  or  between  the  petioles,  but  with 

no  stipules  px'operly  so  called.  Inflores- 
cence tending  to  corymbose.  Calyx  free, 

5-parted,  persistent.  Corolla  monopeta- 
lous,  often  having  scales  m  its  throat, 
hypogynous,  regular,  5-lobed,  with  con- 

torted aestivation,  deciduous.  Stamens  5, 
arising  from  the  corolla,  with  whose  seg- 

ments they  are  alternate ;  filaments  distinct; 
anthers  adhering  firmly  to  the  stigma, 
2-celled,  opening  lengthwise  ;  pollen  gra- 

nular, globose,  or  3-lobed,  immediately 
applied  to  the  stigma.  Ovaries  2,  or  1- 
2-celled,  polyspermous  ;  styles  2  or  1  ; 
stigma  1,  contracted  m  the  middle  and 
assuming  much  the  appearance  of  an  hour- 

glass ;  ovules  usually  00,  amphitropal,  or 
anatropal.  Fruit  a  follicle,  capsule,  or 
drupe,  or  berry,  double  or  single.  Seeds 
with  fleshy  or  cartilaginous  albumen,  usu- 

ally pendulous  ;  occasionally  without  albu- 
men ;  testa  simple  ;  embryo  foliaceous  ; 

plumule  inconspicuous  ;  radicle  turned 
towards  the  hilum. 

The  singular  stigma,  more  easy  to  repre- 
sent by  a  drawing  than  to  describe,  is  one 

of  the  best  indications  of  this  Order  ;  it  is 
generally  expanded  at  the  base  into  a 
circular  membrane  or  inverted  cup,  and  Fig.  CCCCVI. 
is  contracted  somewhere  near  the  middle. 
Bearing  this  m  mind,  the  Loganiads,  Gentianworts,  and  Cinchonads  are  distinguished 
with  precision.  In  addition  to  this,  the  ovary  is  usually  formed  by  the  mere  approxi- 

mation of  two  carpels  having  Uttle  or  no  adhesion  except  at  the  point  and  along 
the  styles  and  stigmas.  In  this  respect  it  corresponds  with  Asclepiads,  the  economy 
of  whose  stamens,  pollen,  stigma,  and  seeds  is  in  general  such  that  the  nature  of  the 
ovary  seems  an  indication  of  analogy  instead  of  affinity,  as  is  commonly  believed.  An 
elaborate  account  of  the  peculiarities  and  affinities  of  the  Order  has  been  drawn  up  by 
M.  Alph.  De  Candolle  in  the  place  above  quoted,  to  which  the  reader  is  referred  for 
further  information. 

The  species  are  principally  tropical,  throwing  out  a  few  representatives  only,  such  as 
Vinca  and  Apocynum,  into  northern  comitries.  They  appear  to  be  most  abundant  in 
the  hot  parts  of  Asia,  somewhat  less  common  in  the  tropics  of  America,  and  by  no 
means  abundant  in  Africa. 

Dogbanes  are  for  the  most  part  plants  of  considerable  beauty,  with  large,  showy, 
gay-colom*ed  flowers.  They  are,  however,  in  many  cases  venomous,  and  very  generally 
to  be  suspected,  although  in  some  cases  they  are  used  medicinally,  and  in  others  have 
an  eatable  fruit.  Among  the  true  poisons  Tanghinia  venenifera  stands  foremost.  The 
kernel  of  the  fruit,  although  not  larger  than  an  Almond,  is  sufficient  to  destroy  twenty 
people.    It  was  used  in  Madagascar  as  an  ordeal,  but  the  practice  is  now  discontiimed. 

Fig.  CCCCVI. — Vinca  minor.  1.  corolla  opened  ;  2.  style  and  stigma  ;  3.  perpendicular  section  of  the 
double  ovary ;  4.  section  of  a  seed. — Gcertiier. 
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The  kernels  of  Cerbera  Manghas  are  also  emetic  and  poisonous  ;  the  milky  sap  is  purga- 
tive ;  the  leaves  and  bark  are  used  in  Java  as  a  substitute  for  Senna.  In  Thevetia  Ahovai 

the  seeds  are  also  poisonous  ;  the  bark  and  sap  emetic  and  narcotic  ;  and  Thevetia 
neriifolia  has  a  dangerous  venomous  milk  ;  yet  its  bitter  and  cathartic  bark  is  reported 
to  be  a  powerful  febrifuge,  2  grains  only  being  affirmed  to  be  equal  to  an  ordmary  dose 
of  Cinchona.    The  wood  of  both  these  has  a  heavy  repulsive  odour,  and  is  used,  in  the 
countries  where  they  are  wild,  for  poisoning  fish,    Hasseltia  arborea  must  be  classed 
among  the  poisons.    In  Java  the  milk  obtained  from  the  trunk  by  mcision,  mixed  with 
honey,  and  reduced  with  boiling  water,  is  employed  as  a  powerful  drastic  for  destroying 
the  tape-worm  ;  it  is  however  apt  to  produce  inflammation  of  the  intestines,  and  is  even 
in  some  cases  fatal.    The  milk  of  the  Plumieras,  although  said  to  be  cathartic  or  dras- 

tic, is  excessively  corrosive  ;  they  are  however  employed  by  practitioners  in  tropical 
countries.    Cameraria  latifolia  is  named  the  Bastard  Manehineel-tree,  from  its  resem- 

blance in  quahty  to  that  formidable  tree.    From  a  species  of  Echites  the  Mandingoes 
are  said  to  obtain  a  poison  with  which  their  smear  they  arrows.    In  general  the  genus 
is  narcotic,  or  rather  stupefying,  but  with  considerable  acrimony,  whence  the  species 
are  employed,  especially  their  roots,  as  drastics  and  epispastics. — Stadehneyer,  Echit. 
p.  3.    The  common  Oleander,  Nerium  Oleander,  although  little  suspected,  is  a  formid- 

able poison.    A  decoction  of  its  leaves  forms  a  wash,  employed  in  the  south  of  Europe 
to  destroy  cutaneous  vermin  ;  and  its  powdered  wood  and  bark  constitute  at  Nice 
the  basis  of  an  efficacious  rat  poison.    A  few  years  ago,  a  child  died  from  having 
eaten  one  morning  a  quantity  of  Oleander  flowers  ;  it  was  seized  with  violent  colic, 
under  which  the  child  sunk  at  the  end  of  two  days.    In  1809,  when  the  French  troops 
were  lying  before  Madrid,  some  of  the  soldiers  went  a  marauding,  every  one  bringing 
back  such  provisions  as  could  be  found.    One  soldier  formed  the  imfortunate  idea  of 
cutting  the  branches  of  the  Oleander  for  spits  and  skewers  for  the  meat  when  roasting. 
This  tree,  it  may  be  observed,  is  very  common  in  Spain,  where  it  attains  considerable 
dimensions.    The  wood  having  been  stripped  of  its  bark,  and  brought  in  contact  with 
the  meat,  was  productive  of  most  direful  consequences,  for  of  twelve  soldiers  who  ate  of 
the  roast  seven  died,  and  the  other  five  were  dangerously  ill. — Gard.  Chronicle,  1844, 
p.  23.    In  like  manner  the  root  of  Nerium  odorura  is  found  to  be  a  poison  m  India. 
When,  however,  these  dangerous  quahties  are  moderated,  the  species  become  useful 
medicinal  agents,  either  as  emetics  or  cathartics.    The  Apocynums  androssemifoUum 
and  cannabinum  are  emetic,  diaphoretic,  and  diuretic,  and  in  small  doses  tonic.  An 
infusion  of  the  leaves  of  Allamanda  cathartica  is  considered  a  valuable  cathartic 
medicine,  in  moderate  doses,  especially  in  the  cure  of  painters'  colic.     In  over doses  it  is  violently  emetic  and  purgative.    The  root  of  Rauwolfia  nitida  is  used  for 
similar  purposes.    Not  a  few  species  of  the  Order  lose  their  acrimony  either  wholly  or 
in  a  great  degree,  and  then  we  find  them  applied  as  febrifuges  or  even  aromatics.  The 
root  of  Ophioxylon  serpentinum  is  employed  by  the  Telinga  physicians  of  India  as  a 
febrifuge  and  alexipharmic,  and  also  to  promote  delivery  in  tedious  cases.    The  bark 
of  Alyxia  stellata  is  aromatic,  with  similar  effects  to  those  of  Canella  alba  and  Dry  mis 
Winteri,  for  which  it  may  be  substituted.   It  has  been  introduced  into  German  practice 
as  a  remedy  for  chronic  diarrhoea  and  nervous  complaints  ;  it  has  the  odour  of  Melilot, 
and  traces  of  Benzoic  acid  have  been  found  in  it.    The  Conessi  bark,  a  valuable  astrin- 

gent and  febrifuge,  called  Palapatta  in  Malabar,  is  obtained  from  Wrightia  antidysen- 
terica.    Ichnocarpus  frutescens  is  sometimes  used  in  India  as  a  substitute  for  Sarsapa- 
rilla.    The  wood  of  Alstonia  scholaris,  and  some  Madagascar  Carissas,  is  as  bitter  as 
Gentian.    Hancornia  pubescens,  and  several  other  Brazilian  trees,  are  mentioned  by 
Martins  as  possessing  similar  qualities.  It  is  not  a  little  remarkable,  then,  that  in  such  an 
Order  as  this  some  species  should  occur  which  are  absolutely  inert  ;  yet  such  appears 
to  be  the  case  in  several  instances.    Tabernsemontana  utilis,  the  Hya  Hya,  is  one  of 
those  Cow-trees  of  equatorial  America,  which  derive  their  name  from  pouring  forth  a 
copious  stream  of  thick,  sweet,  innoxious  milk.    Even  the  Cerberas  Odollam,  lactaria, 
and  salutaris,  seem  to  possess  none  of  the  venom  for  which  the  species  above  mentioned 
are  celebrated.    Caoutchouc, .  or  a  substance  analogous  to  it,  is  supplied  by  several 
plants  of  the  Order.     Collophora  utilis,  and  Cameraria  latifolia  yield  it  in  South 
America  ;  Vahea  gummifera  in  Madagascar;  Urceola  elastica  and  Willughbeia  edulis  in 
the  East  Indies,  the  former  of  fine,  and  the  second  of  indifferent  quality.  Although  some 
species  bear  fruit  that  is  eatable,  yet  they  do  not  appear  to  possess  much  merit.  That 
of  Hancornia  is  said  by  Martins  to  be  sweet,  sub-acid,  and  vinous.    Willughbeia  edulis 
derives  its  name  from  the  use  that  is  made  of  its  fruit  in  India.    Carissa  Carandas 
furnishes  a  substitute  for  Red  Currant  Jelly  ;  to  these  may  be  added  the  Pishamins 
(Carpodinus)  of  Sierra  Leone,  Melodinus  monogynus,  Carissa  edulis,  and  a  few  moi-e. 
Some  are  used  for  dyeing,  the  chief  of  which  is  Wrightia  tinctoria,  which  yields  Indigo 
of  good  quality.    Little  is  known  of  their  timber  ;  that  of  Wrightia  coccinea  is  light 
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and  tough,  and  used  for  making  Palanqueens  ;  of  Wrightia  molHssima  is  employed  by turners.  Aspidospernia  exculsuni  is,  according  to  Sclioniburgk,  remarkable  for  its 
trunk  growing  at  the  lower  part  into  tabular  projections,  forming  cavities  which  serve 
the  Indians  as  ready-made  planks,  and  in  the  construction  of  their  paddles.  The  trunk 
appears  as  if  fluted,  or  rather  as  if  it  consisted  of  numerous  slender  trees  grown 
together  along  their  whole  length.  ' 

The  sages  of  Ceylon  having  demonstrated,  as  they  say,  that  Paradise  was  in  that 
island,  and  having  therefore  found  it  necessjiry  to  point  out  the  forbidden  fruit  of  the 
garden  of  Eden,  assui'e  us  that  it  was  borne  on  a  species  of  this  genus,  the  Divi  Ladner of  their  country,  and  probably  Taberncemontana  dichotoma.  The  proof  they  find  of this  discovery  consists  in  the  beauty  of  the  fruit,  said  to  be  tempting,  in  the  fra"-rance 
of  the  flower,  and  in  its  still  bearing  the  marks  of  the  teeth  of  Eve.  Till  the  oflbnce  was 
committed,  which  brought  misery  on  man,  we  are  assured  that  the  fruit  was  delicious  • 
but  from  that  time  forward  it  became  poisonous,  as  it  now  remains.  Bot.  Reg.  1 84 1 ! sub.  t.  53. 

GENERA.  *  . I.  "WiLLUGHBEt.«. —  Pla- centae parietal. 
AUamanda,  L. 

Orelia,  Aubl. 
Chilocarpus,  Bl, 
?  Landolfia,  Pal. 
Willughbeia,  Roxh. 

Ancylocladus,  Wall. 
Couma,  Aubl. 
?  CoUophora,  Mart. 
?  Pacouria,  Aubl. 

II.  Carisse^.  —  Ovary 
single,  2- celled.  Seeds naked. 

Craspidospermura,  Boj. 
1  Plectaneia,  Thouars. 
Maycockia,  A.  DC. 
Hancornia,  Gom. 
Mangdiba,  Pis. 

Winchia,  A.  DC. 
Vahea,  Lam 
Arabelania,  Aubl. 
Carpodinus,  R.  Br. 
Melodinus,  Forsk. 
Bicorona,  A.  DC. 
Leuconotis,  Jack. 
Carissa,  L. 
Arduina,  L. 
Antura,  Forsk. 

?  Toxicophlcea,  Harv. 
Rauwolfia,  Plum. 
Ophioxylon,  L. 

Tsiomnna,  Rheede. 

Thevetia,  L. 
Ahouai,  PI. 

III.  Plumiere^. — Ovary double.   Seeds  naked. 
Alyxia,  R.  Br. 

Gi/nopogon,  Forst. Valiesia,  R.  P. 
Hunteria,  Roxb. 
Kopsia,  Bl. 

Calpicarpum,  Don. 
Cerbera,  L. 
Manghas,  Burm. 

Tanghinia,  Thouars. 
Ochrosia,  Juss. 
?Voacanga,  Thouars. 
Piptolaena,  Harv. 
Orchipeda.  Bl. 
Urceola,  Roxb. 
Bonafousia,  A.  DC. 
Stemmadenia,  Benth. 
Odontadenia,  Benth. 
Peschiera,  A.  DC. 
Tabernsemontana,  Plum. 
Pandaca,  Thouars. 
Rejoua,  Gaud. 
Reichardia,  Dennst. 

?  Conojiharyngia,  Don. Malouetia,  A.  DC. 
Condylocarpon,  Desf. 
Vinca,  L. 

Pervinca,  Tourn. 
Catharanthtis ,  Don. 
Lochnera,  Rchb. 

Amsonia,  Walt. 
Rhazya,  Dec. 

Thyrsanthus,  Benth. Gonioma,  E.  Mcy. 
Cameraria,  Plum. 
Plumieria,  Tourn. 
Anisolobus,  A.  DC. 
Aspidospernia,  Mart, 
Macaglia,  Vahl. 

IV.  Parsonse^. — Ovary 
single,  2-celled.  Seeds comose. 

Vallaris,  Burm. 
Emericia,  R.  et  Sch. 
Peltanthera,  Roth. 

Lyonsia,  R.  Br. Parsonsia,  R.  Br. 
Balfouria,  R.  Br. 
Beauniontia,  Wall. 

V.  Wrighte.^;. —  Ovary double.  Seeds  comose, 
Wrightia,  R.  Br. Kixia,  Bl. 

Hasseltia,  Bl. 
Kibatalia,  Don. 

Alstonia,  R.  Br. 
Blaberopus,  A.  DC. 
Adeniuin,  R.  Sch. 
Haplophyton,  A.  DC. Holarrhena,  R  Br. 
?  Alafia,  Thouars. 
Isonema,  R.  Br. 
?Echaltium,  Wight. 
?Christya,  Ward. 
Strophauthus,  DC. 

Nerium,  L. 
Neriandra,  A.  DC. 
Motandra,  A.  DC. 
Pachypodium,  JJndl. Belonites,  E.  Mey. 
Baissea,  A.  DC. 
?  Ileligme,  Bl. 

Heiyyia,  Bl. Thenardia,  Kth. 
Iliemadictyon,  Lindl. 
Prestonia,  R.  Br. 
Chonenior])ha,  Don. 
Ryuchospermum,  A.  DC ?  Cercoconia,  Wall. 
Aganosma,  Don. 
Ichnocarpus,  R.  Br. Forsteronia,  Meyer. 
Apocynum,  Tourn. Pottsia,  Hooker. 
Ecdysaiithera,  Hooker. Anodendron,  A.  DC. 
Chavannesia,  A.  DC. 
Robbia,  A.  DC. 
Secondatia,  A.  DC. 
Echites,  P.  Br. 

Exothostemon,  Don. 
Mandevilla.  Lindl. 
Laseguea.  A.  DC. 
Dipladeiiia,  A.  DC. Laubertia,  A.  DC. 
Mascarenhasia,  A.  DC. 
?Skytanthus,  Meyen. 
?  Tayotum,  Blanco. 
?  Pycnostelma,  Bunge. 
?  Syriugosma,  Mart^ 

Numbers.  Gen.  100.  Sp.  56G. 

Asclepiadaccce. 
Position. — Gentianacese. — Apocynace^. — Loganiacese. 

ADDITIONAL  GENERA. 

Oncinus,  Lour.  =  Melodinus. 
Lepinla,  Decaisne. 
Hostmannia,  Miqii^l,  >  Tabemajmontana 
Roupellia,  WallicJi,  laDemaemontana. 

Oncinotis,  Benth.  near  Echites. 
Clitandra,  Benth.  near  Carissa. 
Neuburgia,  Bl. 
Pseudochrosia,  Bl near  Ophioxylon. 

A  large  quantity  of  Caoutchouc  is  obtained  in  Madagascar  from  the  Vahea  mada- 
gascariensis. — Bojer.     Dr.  Gardner  says  that  the  fruit  of  Hancornia  speciosa  is 
delicious.     It  is  called  Mangaba  by  the  Brazilians,  and  when  ripe  is  brought  in 
great  quantities  to  Pemambuco  for  sale. — Journ.  Hort.  Soc,  vol.  I.    In  Abyssinia 
the  fruits  of  Carissa  edulis  and  tomentosa  are  eaten. — A.  Richard. 

2  u 



602 LOGANIACE.E [Perigynous  Exogens. ( 

Order  CCXXXII.    LOGANIACE^.— Looaniads. 

Loganieae,  R.  Brown  in  Flinders,  (1814)  ;  Von  Martins  N.  Gen.  et  Sp.  PI.  2. 133  ;  Bartl.  Ord.  Nat.  205  ; 
Arnott  in  Edinb.  Encycl.  120.— Loganiaceae,  Ed.  Pr.  ccxxiv. ;  Endl  Gen.  cxxxi.  ;  DC.  Prodr.  9. 1 
— Potaliaceae,  Brown  in  Tuckey,  449.  (1819).— Potaliese,  Martins N.  G.  et  Sp.  2. 91.  and  133.  (1828) ; 
Royle  niitstr.  269.— Strychnaceae,  Blume  Bijdr.  1018.  (1826}  ;  Link.  Handb.  1.  439.— Strychneae, DC.  Theorie  ed.  1.  217.  (1813).-  Spigeliaceas,  Martins  N.  G.  el  Sp.  2. 132.  (1828)  ;  Ed,  pr.  ccxxi. ; Endl.  Gen.  cxxxv. ;  Meisncr  p.  25S.—C(£lostyle3d,  Endl.  Ench.cxxxiii. 

Diagnosis. — Gentianal  Exogens,  with  opposite  leaves  j,nd  intervening  stipules. 
Shrubs,  herbaceous  plants,  or  trees.    Leaves  opposite,  entire,  usually  with  stipules, 

which  adhere  to  the  leafstalks  or  are  combined  in  the  form  of  interpetiolary  sheaths. 
Flowers  racemose,  corymbose,  or  solitary.  Calyx  valvate 
or  imbricated,  inferior,  4-  .5-parted.  Corolla  regular  or 
iiTegular,  4-  5-  or  10-clefc,  with  valvate  or  convolute  aesti- 

vation. Stamens  arising  from  the  corolla,  all  placed  upon 
the  same  line,  and  not  alu'ays  symmetrical  with  the  divisions 
of  the  corolla  ;  pollen  with  3  bands.  Ovary  superior,  2- 
celled,  (3,  or  spuriously  4-celled) ;  style  continuous  ;  stigma 
simple  ;  ovules  00  or  solitary,  peltate  and  amphitropal,  or 
ascending  and  anatropal.  Fruit  either  capsular  and  2- 
celled  with  placentae  finally  becoming  loose ;  or  drupaceous, 
with  1-  or  2-seeded  stones;  or  berried  with  the  seeds  im- 

mersed in  pulp.  Seeds  sometimes  winged,  usually  peltate ; 
albumen  fleshy  or  cartilaginous  ;  embryo  small,  with  the 
radicle  turned  towards  the  hilum  or  parallel  with  it. 

It  is  not  clear,  from  the  remarks  upon  Logania,  by  Brown 
in  his  Proclromus,  whether  he  intended  to  establish  this 
Order  or  not.  He  states  that  he  has  placed  Logania  at  the 
end  of  Gentianworts,  on  account  of  some  affinity  between 
it  and  Exacum  and  Mitrasacme,  and  also  because  it 
does  not  answer  ill  to  the  artificial  character  of  that  Order; 
adding  that  it,  however,  might  have  a  still  closer  connec- 

tion with  Dogbanes  and  with  listeria  among  Cinchonads. 
He  further  points  out  the  close  relation  of  Geniostoma  to 
Logania,  and  concludes  by  inquii'ing  whether  those  2 
genera  do  not,  with  Anasser,  Fagrsea,  and  listeria,  form 
an  Order  intermediate  between  Dogbanes  and  Cinchonads. 

This  view  has  been  adopted  by  Von  Martins,  who  however  excludes  Fagrsea,  which  he 
places  among  his  Potaliaceae  ;  he  founds  the  distinction  of  that  Order  upon  the  want  of 
symmetry  between  the  parts  of  the  calyx,  corolla,  and  stamens,  upon  the  aestivation  of 
tiie  corolla  being  convolute,  not  contorted,  and  in  the  presence  of  stipules  combined  in 
interpetiolary  sheaths.  Mr.  Arnott  remarked  to  me  (letter,  Dec.  1835)  that  the  Order 
may  be  in  some  respects  looked  upon  as  consisting  of  Cinchonads  with  superior  fruit. 
More  recent  examination  of  the  genera  has  entirely  confirmed  this  view,  which,  how- 

ever, does  not  explain  with  any  clearness  how  Loganiads  differ  from  Dogbanes.  Upon 
this  subject  I  quote  literally  the  words  of  M,  Alph.  De  Candolle.  "  I  must  confess  that 
I  have  sought  in  vam  for  a  positive  distinction,  to  which  there  shall  be  no  exception, 
between  Dogbanes  and  Loganiads.  The  position  of  the  flower  with  respect  to  the  axis 
appears  to  be  the  same,  that  is  to  say,  a  re-entering  angle  of  the  calyx  stands  next  the 
axis.  That  of  the  cells  of  the  fruit  with  respect  to  the  axis  varies  among  Loganiads,  as 
does  the  aestivation  of  the  corolla  and  many  other  characters.  The  grains  of  pollen  are 
not  very  diffei-ent,  if  we  rely  upon  the  exact  but  scanty  observations  of  Mr.  Hassall. 
The  placentas  of  Dogbanes  are  more  securely  fastened  to  the  edges  of  the  carpellary 
leaves,  and  do  not  separate  from  them  when  the  fruit  is  ripe,  as  generally  happens  more 
or  less  distinctly  among  Loganiads  ;  but  the  placenta  of  Strychnos  is  exactly  that  of 
Carissa.  Dogbanes  have  a  milky  juice  ;  but  exceptions  to  that  are  said  to  occur,  as  in 
Echites  for  instance.  Finally,  the  only  differences  which  I  can  point  out  are  of  a  parti- 

cular kind,  not  very  satisfactory  in  practice,  although  of-  some  value  in  botanical  philo- 
sophy. These  reside  in  the  nature  of  the  variations  presented  by  Dogbanes  and  Loga- 

niads. Tn  the  former  the  flowers  are  always  isomerous  in  the  calyx,  corolla,  and  sta- 
mens, and  the  number  is  never  more  than  5  ;  in  the  latter  the  corolla  and  stamens  have 

Fig.  CCCCVII. 

Fig.  CCCCVU.— Logania  floribunda.    1.  a  corolla  cut  open  ;  2.  a  pistil. 
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sometimes  more  ])ieces  than  the  calyx,  as  in  Potaha  ;  tlie  stamens  are  sometimes  re- 
duced to  one,  as  in  Usteina.  The  stamens  of  Dogbanes  always  alternate  with  the  lobes 

of  the  corolla  ;  those  of  Loganiads  vary  more  or  less  from  this  position,  and  become 
opposite  in  Potalia.    In  Dogbanes  the  number  2  in  the  carpels  is  without  exception  ;  in 
Loganiads,  one  genus,  Labordia,  has  3  cells.  In  Dogbanes,  the  aestivation  of  the 
coi-ollais  always  twisted,  except  in  Mascarenhasia,  where  it  is  induplicato-valvate  with 
a  torsion  of  tlie  back  of  each  lobe,  which  indicates  the  tendency  of  the  Order  ;  in  Loga- 

niads the  aestivation  is  very  variable,  and  is  often  valvate  in  the  strictest  acceptation  of 
the  term.  Dogbanes  often  have  hypogynous  glands  or  a  complete  disk  ;  Loganiads 
have  not  a  trace  of  either.  The  first  have  often  appendages  inside  of  the  corolla  ;  the 
second  never  have  any,  unless  we  so  consider  the  hairs  which  guard  the  orifice.  The 
stigma  is  often  of  considerable  size,  and  bears  a  peculiar  kind  of  gland  in  Dogbanes  ; 
Loganiads  have  no  such  appearances."    This  last  is  the  true  distinguishing  character. 

All  Loganiads  are  either  tropical  or  inhabit  countries  near  the  tropics  ;  a  few  outlying 
species  in  New  Holland  and  America  forming  the  only  exceptions. 

It  would  be  difficult  to  name  a  moi'e  venomous  Order  than  this,  of  whose  qualities  the 
celebrated  Nux  Vomica  may  be  taken  as  the  representative.  This  fatal  drug  consists  of 
the  seeds  of  Strychnos  Nux  Vomica, 
an  Indian  tree,  with  small  greenish- 
white  flowers,  ribbed  leaves,  and  a 
beautiful  orange-coloured  round  fruit, 
the  size  of  a  small  Apple,  having  a 
brittle  shell,  and  a  white  gelatinous 
pulp.  The  wood  is  exceedingly 
bitter,  particularly  that  of  the  root, 
which  is  used  to  cure  intermittent 
fevers,  and  the  bites  of  venomous 
snakes.  The  seeds  are  employed  in 
the  distillation  of  country  spirits,  to 
render  them  more  intoxicating.  The 
pulp  of  the  fruit  seems  perfectly 
innocent,  as  it  is  greedily  eaten  by 
many  sorts  of  birds. — Roxh.  The 
seeds  are  extremely  poisonous,  in 
large  doses  producing  extraordinary 
rigidity  and  convulsive  contraction  of 
the  muscles  previous  to  death.  In 
very  small  and  repeated  doses  it 
promotes  the  appetite,  assists  the 
digestive  process,  increases  the  secre- 

tion of  urine,  and  sometimes  acts 
slightly  upon  the  bowels.  It  is 
employed  medicinally  in  paralysis, 
dyspepsia,  dysentery,  affections  of 
the  nervous  system,  &c.,  and  appears  to  be  very  active  in  removing  impotence. 
Another  virulent  kind  is  the  Strychnos  toxifera,  which  forms  the  basis  of  a  celebrated 
poison  called  Wooraly  or  Ourari.  Dr.  Hancock  thinks  it  is  the  most  potent  sedative  in 
nature.  For  an  account  of  it  by  Sir  R.  Schomburgk,  see  Ami.  Nat.  Hist.  vii.  411.  From 
the  bark  of  the  root  of  Strychnos  Tieute  another  frightful  poison  is  prepared  in  Java, 
where  it  is  called  Tjettek  and  Upas  Radja ;  it  acts  like  Nux  Vomica,  but  in  a  more 
intense  and  violent  manner.  Notwithstanding  the  active  qualities  of  these  formidable 
plants,  others  are  used  in  medicine  with  advantage.  Strychnos  ligustrina  is  said  by 
Blume  to  yield  the  genuine  Lignum  colubrinum,  a  drug  once  held  in  great  estimation  as 
a  remedy  for  paralysis  of  the  lower  extremities ;  it  is  also  said  to  be  a  valuable  anthelmin- 

tic, and  to  be  useful  in  blenorrhoea  faucium  et  laryngis,  diseases  to  which  Europeans  are 
subject  in  Java.  Blume  adds  that  several  other  species  of  the  genus  are  brought  into  the 
market  vmder  the  name  of  Lignum  colubrinum.  Strychnos  pseudoquina  is  said  to  be  the 
best  febrifuge  in  Brazil;  with  the  exception  of  the  fioiit,  which  is  eaten  by  cliildren  without 
danger,  all  the  parts,  especially  the  bark,  are  extremely  bitter  and  rather  astringent. 
It  is  universally  employed  instead  of  Cinchona,  and  is  asserted  to  be  fully  equal  to  Pe- 

ruvian Bark,  in  the  cure  of  the  intermittents  of  Brazil.  Vauquelin  analysed  the  bark 
and  could  find  in  it  neither  brucme,  nor  strychnine,  nor  quinine.  It  is  sold  under  the 
name  of  Copalche  bark.  The  seeds  of  Ignatia  amara,  called  St.  Ignatius's  Beans,  are 
used  successfully  in  India  as  a  remedy  for  cholera,  vmder  the  name  of  Papeeta,  but  gid- 

Fig.  CCCCVIII. — Strychnos  ligustrina. — Blume.  1.  a  flower  ;  2.  a  section  of  the  ovary  ;  3.  fruit  cut across  ;  4.  seed  ;  5.  the  same  more  magnified  and  divided. 
2  u  2 

3  5  14  2 
Fig.  CCCCVIII. 
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diness  and  convulsions  are  known  to  follow  their  exhibition,  if  given  in  an  over-dose.  In 
India  there  is  a  nut  called  the  Clearing  Nut,  of  which  the  ripe  seeds  are  dried,  and 
sold  in  every  market,  to  clear  muddy  water.  The  natives  never  drink  clear  well  water, 
if  they  can  get  pond  or  river  water,  which  is  always  more  or  less  impure  according  to 
circumstances.  One  of  the  seeds  is  well  rubbed  for  a  minute  or  two  round  the  inside  of 
the  vessel,  generally  an  unglazed  earthen  one,  containing  the  water,  which  is  then  left 
to  settle  ;  in  a  very  short  time  the  impurities  fall  to  the  bottom,  leaving  the  water  clear. 
The  natives  of  India  eat  the  pulp  of  the  fruit  when  ripe  ;  Dr.  Roxburgh  found  it  disa- 

greeable. These  nuts  are  produced  by  Strychnos  potatorum.  Bitter  Almonds  are  said 
to  be  employed  for  the  same  purpose  in  Egypt,  and  those  of  the  Kola,  or  Sterculia,  in 
Sierra  Leone.  The  Spigehas  participate  in  the  noxious  properties  of  Strychnos.  Both 
root  and  leaves  of  Spigelia  marilandica,  the  Carolina  Pink-root,  and  S.  anthelmia,  are 
active  anthelmintics ;  their  efficacy  is  much  impaired  by  keeping.  They  are  also  purgative 
and  narcotic  in  a  slight  degree,  seem  to  be  acrid  narcotics,  and  are  apt  to  produce 
very  unpleasant  symptons  after  being  exhibited  ;  dimness  of  sight,  giddiness,  dilated 
pupil,  spasms  of  the  muscles  of  the  eyes,  and  even  convulsions  are  reported  by  Barton  to 
have  been  brought  on  by  them.  Spigelia  glabrata  is  reckoned  by  Martins  among  poisons ; 
and  Mr.  Hartweg  reports  that  a  species  of  the  same  genus  kills  dogs  in  equatorial 
America.  An  infusion  of  the  leaves  of  Potalia  resinifera  is  shghtly  mucilaginous  and 
astringent,  and  is  used  in  Brazil  as  a  lotion  for  inflamed  eyes.  Potalia  amara  is  bitter 
like  the  Gentians,  and  acrid  and  emetic  like  Dogbanes. 

I.  Spigele^e. 
Spigelia,  L. Canala,  Pohl. 
Montira,  Aubl. 
Arapabaca,  Plum. 
CcBlostylis,  Torr.  et  Gr. 

Mitreola,  L. 
Mitrasacme,  Lab. 

II.  Strychne^. 
Strychnos,  L. 
Rouhamon,  Aubl. 

Lasiostoma,  Schr. 

Brehmia,  Harv. 
Ignatia,  L. 
Pagamea,  Aubl. Gardneria,  Wall. 
Cpathospermum,  Wall 

Antonia,  Pohl. 
Labordia,  Gaud, 
Usteria,  W. 
Monodynamis ,  Gmel. 

III.  L0GANE.E. 
Logania,  R.  Br. 

GENERA. 
Euosma,  Andr. 
Stoma^idra,  R.  Br. 

Geniostoma,  Forst. 
Anasser,  Juss. 
Hcemospermian,  Bl. 

Fagr£Ea,  Thunb. Ktihlia,  Reinw. 
Utania,  Don. Kentia,  Steud. 
Cyrtophyllum,  Reinw- Picrophloeus,  Bl. 

Gsertnera,  Lam. 
Frutesca,  DC. Andersonia,  Schl. 
Sykesia,  Am. 

Potalia,  AiM. Nicandra,  Schreb. Anthocleista,  Afz, 
?  Codonanthus,  G.  Don. ?  Anabata,  W. 

Sulzeria,  R.  et  Sch. 

Numbers.  Gen.  22.    Sp.  162. 
Cinclionacece. 

Position. — Apocynacese. — Loganiace^. — Gentianaceae. 
Rhizophoracece. 

Cassipoureje,  {Meisn.  Gen.  p.  119.-  Legnotidese,  Bartl.  Ord.  Nat.  Endl  Gen.  1186).  Trees  or  shrubs. Leaves  opposite,  nearly  entire,  with  interpetiolar 
stipules.  Flowers  axillary,  solitary,  or  clustered. 
Calyx  campanulate,  4-  5-cleft,  valvate.  Petals 
4-3,  fringed,  inserted  into  the  bottom  of  the  calyx. 
Stamens  2  or  3  times  as  many  as  the  petals,  dis- 

tinct, inserted  into  the  bottom  of  the  calyx  or  the 
back  of  a  disk;  filaments  free  ;  anthers  'i-celled, turned  inwards.  Ovaiy  superior,  3-  to  5-celled  ; 
ovules  2  or  many  in  each  cell,  pendulous  or 
attached  to  the  axis  ;  style  simple  ;  stigma  obtuse. 
Fruit  berried  or  capsular  Embryo  in  the  axis 
of  fleshy  albumen  ;  radicle  superior  ;  cotyledons 
flat    or    half-cylindrical.  These  are  tropical 
shrubs,  and  are  usually  placed  with  Mangroves  ; 
but  their  seeds  have  albumen,  and  the  ovary  is 
perfectly  distinct  from  the  calyx.  The  points  of 
resemblance  consist  in  the  fleshy  valvate  calyx, 
the  fringed  petals,  which  are  like  those  of  Kan- delia,  and  the  presence  of  stipules.  Brown,  after 
comparing  this  Cassipourea  with  the  Mangroves called  Carallias,  was  led  to  conclude  that  we  have 
a  series  of  structures  connecting  Khizophora,  on 
the  one  hand,  with  certain  genera  of  Loose- strifes, particularly  with  Antherylium,  though 
that  genus  wants  the  intermediate  stipules  ;  and, 
on  the  other,  with  Cunoniads,  especially  with  the 
simple-leaved  species  of  Ceratopetaluni.—  Congo. 437.  Tliis  is  doubtless  the  fact,  and  Cassipourea 
may  probably  be  regarded  as  one  of  those  oscu- lant groups  whose  relationship  is  nearly  equal  in 
several  opposite  directions.  But  upon  tlie  whole 
it  seems  to  have  more  real  affinity  with  l.oga- niads  than  with  the  Orders  just  mentioned.  Its 

Fig.  CCCCIX 

Fig.  CCCCIX. 
of  the  ovary. -Cassipourea  elliptica. — Hooker.    1.  a  flower;  2.  stamens  ;  3.  pistil ;  4.  cross  section 
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viilvate  calyx,  perigynous  stamens,  axile  placentation,  interpetiolar  stii)ules  and  albuminous  seeds  are 
much  tlie  same  as  in  the  Loganiads ;  its  main  difference  lies  in  its  polypetalous  corolla.  1  therefore 
station  it  here  as  a  doubtful  group,  whose  true  value  will  be  better  estimated  when  its  species  have  been 
more  completely  examined. 

GENERA. 
Dryptopetalura,  Am. 

Microtropis,  Wall.  part. 
Cassipourea,  Aubl. Tita,  Scop. 

Legnotis,  Swartz. 
Richceia,  Thouars. 
Weihea,  Spreng. 

NuMBERa.  Gen.  2.   Sp.  7. 

ADDITIONAL  GENERA  OF  L0GANIACEJ2. 

Leptopterls,  BI.  near  Gelsemium. 
Chajtosus,  Benth.  near  Fagi-sea. Medicia,  Gardner,  near  Gelsemium. 
Norrisia,  Gardner,  near  Antonia. 
Mitrusacme,  Lab. 

* 
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Order  CCXXXIII.    DIAPENSIACEiE.— Diapensiads. 

Fig.  CCCCX. 

Diapensiacece,  Link  Handb.  1.  595.  (1829)  ;  a  §  of  Convolvulaceae ;  Ed.  pr.  No.  clxxvii.  (1836) ;  Endl. 
Gen.  p.  7(50. ;  Meisner  Gen.  p.  272. 

Diagnosis. — Gentianal  Exogens,  with  no  stipules,  simple  stigmas  at  the  end  of  a  manifest 
style,  axile  placentae,  indefinite  peltate  seeds,  and  iMerpetalous  stamens. 

Prostrate  under-shrubs,  with  small  densely  imbricated  leaves  which  have  scarcely 
any  visible  veins.    Flowers  soUtary,  terminal.    Calyx  composed  of  5  sepals  which  form 

a  broken  whorl,  are  rather  unequal, 
and  much  imbricated  ;  scarcely  dis- 

tinguishable from  the  bracts  which 
are  closely  imbricated  round  it.  Co- 

rolla monopetalous,  regular,  with  an 
imbricated  aestivation.  Stamens  5, 
equal  ;  the  filaments  petaloid  and 
arising  from  the  margin  of  the  sinus 
of  the  corolla  ;  anthers  2-celled,  with 
a  broad  connective,  bursting  trans- 

versely ;  in  Pyxidanthera  awned  on 
the  lower  valve.  Disk  0.  Ovary 
superior,  3-celled  ;  each  placenta  with 
7  ovules  in  Pyxidanthera,  with  an 
indefinite  number  in  Diapensia ;  style 
single,  continuous  with  the  ovary  ; 
stigma  sessile,  with  3  very  short  de- 
current  lobes.  Capsule  membranous 

or  papery,  surrounded  with  the  permanent  sepals,  terminated  by  the  rigid  style  or 
its  base.  Seeds  with  a  brittle  deeply  pitted  skin,  peltate.  Embryo  very  small,  with 
a  slender  radicle  and  two  very  short  cotyledons,  lymg  across  the  hilum  in  a  mass  of 
fleshy  albumen. 

From  the  manner  in  which  Diapensia  was  associated  by  Brown  (Prodromus,  482),  when 
he  separated  it  along  with  Hydroleacese  from  Bindweeds,  it  has  been  generally  supposed 
that  this  profoimd  Botanist  intended  to  refer  Diapensia  to  the  former  spurious  Order. 
But  Diapensia  is  in  reality  nearer  Phloxworts  than  Hydroleaceae,  and  yet  more  nearly 
allied  by  its  small  embryo  and  copious  albumen  to  Hollyworts  and  Loganiads.  Hydro- 
leacese  themselves  must  mei'ge  in  Hydrophyls,  and  the  free  central  placentation  of  that 
Order  forbids  the  association  with  it  of  Diapensiads.  The  chief  resemblances  consist 
m  Diapensia  havmg  the  filaments  petaloid,  and  originating  not  from  within  the  coroUa 
but  from  the  margia  of  the  sinuses,  so  that  the  corolla  might  be  described  as  1 0-cleft, 
five  of  the  divisions  being  broad  and  coloured,  and  the  other  five  much  narrower,  and 
shorter,  colourless,  and  having  anthers  ;  and  in  the  embryo  being  filiform,  shghtly 
2-lobed  at  one  end.  But  both  Diapensia  and  Pyxidanthera  disagree  with  Hydrophyls 
in  having  a  calyx  consisting  of  five  unequal  sepals  forming  a  broken  whorl  ;  in  having 
the  anthers  bursting  transversely,  and  with  a  very  broad  connective  ;  in  having  only 
one  style  instead  of  two  ;  in  bemg  destitute  of  an  hypogynous  disk  ;  and  finally,  in 
the  embryo  lying  in  the  midst  of  fleshy  albumen  across  the  hilum.  At  least  this  is 
certainly  the  case  in  Pyxidantheraj  and  I  have  no  reason  to  doubt  its  being  equally 
the  case  with  Diapensia. 

Let  me  add,  that  although  the  name  of  Diapensiacece  originated  with  Link,  yet  that 
author  in  placing  it  among  Bmdweeds  was  obviously  unacquainted  with  its  real  structure, 
and  in  assigning  it  for  a  character  "  semina  membra«a.  inclusa,"  seems  to  have  assumed 
that  in  this  respect  it  agrees  with  Hydrophyls,  which  is  not  the  fact. 

The  species  are  mountain  plants  of  the  north  of  Europe  and  North  America. 
They  are  not  known  to  possess  any  useful  properties. 

GENERA. 
Diapensia,  L.  |        Pyxidanthera,  Michx. 

Numbers.  Gen.  2.    Sp.  2. 

Hydrophyllacece. 
Position. — Loganiacese. — Diapensiace^e. — Stilbaceae. 

Fig.  CCCCX.--Pyxidanthera  barbulata.  1.  corolla  cut  open  ;  2.  perpendicular  section  of  the  ovary; 3.  antlier ;  4.  seed ;  5.  embryo. 
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Order  CCXXXIV.    STILBACEiE.— Stilbids. 

Stilbineac,  Kunth  in  verhandl.  Konigl.  Acad.  Wissensch.  Berol,  (Maxch,  1831);  Martins  Conspectus , 
No.  109.  ;  Endl.  Gen.  cxxxviii. 

Diagnosis. — Gentianal  Exogcns,  with  no  stip^des,  simple  stigma  at  the  end  of  a  manifest 
style,  axile  placentee.,  definite  erect  seeds,  valvate  corolla,  and  imsymmetrical  flowers. 

Cape  shrubs,  witli  the  habit  of  a  Phylica  or  a  Fir.  Leaves  whorled,  close,  narrow, 
entire,  leathery,  rigid,  articulated  at  the  base,  without  stipules.  Flowers  in  dense 
spikes  at  the  point  of  the  branches,  sessile, 
each  with  3  bracts  at  the  base,  occasionally 
polygamous.  Calyx  tubular,  campanulate, 
with  a  5-cleft  limb,  the  segments  of  which  are 
equal  ;  the  two  lower  sometimes  cut  deeper  ; 
seldom  5-leaved  or  2-valved  ;  persistent. 
Corolla  monopetalous,  hypogynous  ;  the  tube 
enlarged  upwards,  with  a  ring  of  hairs  in  the 
throat  ;  the  limb  valvate,  5-parted,  spreading, 
somewhat  2-lipped,  rarely  4-parted,  and  nearly 
regular.  Stamens  equal  in  number  to  the 
segments  of  the  corolla,  and  alternate  with 
them,  inserted  between  the  lobes,  the  upper 
one  of  five  always  rudimentary,  or  even  obli- 

terated ;  filaments  free  ;  anthers  elliptical, 
oblong,  attached  by  the  back,  2-celled  ;  open- 

ing longitudinally  by  their  face.  Ovary  supe- 
rior, sessile,  2-celled  ;  cells  with  only  one 

erect  ovule  ;  one  cell  sometimes  smaller  and 
empty  ;  style  terminal,  filiform,  exserted  ; 
stigma  simple,  emarginate.  Disk  0.  Fruit 
dry,  1 -seeded,  indehiscent,  surrounded  by  the 
permanent  calyx.  [Seed  erect,  with  a  loose 
cellular  testa.  Embryo  short,  in  the  axis  of 
very  firm  fleshy  albumen,  orthotropal  ;  coty- 

ledons scarcely  distmct  ;  radicle  inferior. — Endl.} 
This  little  Order  has  never  yet  been  well 

examined,  and  no  good  figures  of  any  of  the 
species  can  be  found  in  books.  The  seeds 
have  been  seen  in  only  one  or  two  cases,  and 
the  whole  of  the  details  require  verification 
and  re-examination.  According  to  Kunth, 
they  differ  from  Selagids  in  little  except  having 
2-celled  anthers,  erect  ovules,  and  no  hypo- 

gynous disk,  and  he  also  compares  them  with  Globularia,  which  I  regard  as  a  mere 
form  of  the  Selagids  themselves.  Endlicher  compares  them  to  Vervains.  All  these 
comparisons  have  doubtless  been  influenced  by  the  unsymmetrical  flowers,  which 
appear  as  if  didynamous.  But  in  truth  they  are  not  so,  in  such  instances  as  I  have  been 
able  to  examme,  namely  Stilbe  pinastra  and  ericoides,  or  Campy lostachys  abbreviata 
and  cernua,  with  some  others  in  the  herbaria  of  Sir  W.  Hooker  and  Mr.  Harvey ;  and 
what  is  more  important,  the  stamens  originate  invariably  from  between  the  lobes  of  the 
corolla.  In  habit  they  may  doubtless  be  compared  to  Selagids  and  some  Vervains,  but 
they  are  quite  as  much  like  Diosmas,  or  Phylicas,  or  Bruniads.  If  to  these  circum- 

stances we  add  the  presence  of  a  minute  embryo  with  scarcely  any  cotyledons  (which 
according  to  Endlicher  is  the  structure),  Stilbids  can  hardly  be  associated  with  any  of 
the  Orders  hitherto  suggested.  To  me  they  appear  far  more  truly  allied  with  the  little 
Order  of  Diapensiads,  of  which  they  seem  to  be  an  unsymmeti'ical  form.  Their  occa- 

sional tendency  to  polygamy  in  the  original  species  of  Campylostachys  would  be  very 

Fig.  CCCCXI. — Stilbe  Pinastra.  1.  a  flower;  2.  the  same  cut  open ;  3.  a  perpendicular  section  of  an 
ovai-y. 

Fig.  CCCCXI. 
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unusual  in  the  Echial,  but  not  at  all  in  the  Gentianal  Alliance.  They  possibly  bear  the 
same  relation  to  Diapensiads  as  Broomrapes  to  Gentianworts. 

All  are  natives  of  the  Cape  of  Good  Hope. 
Their  uses  are  unknown.    They  are  somewhat  resinous  shrubs. 

GENERA. 
StUbe,  L. 

Ldhea,  Schmidt. 
Campylostachys,  Kunth. 
Eurylobium,  Hochst. 

Numbers.  Gen.  3.  Sp.  7. 

BruniaceoE. 
Position  Stilbace^. — Diapensiacete. 

SelaginaceoB. 

M.  Alph.  De  Candolle  {Prodr.  XII.  604)  stations  these  between  Labiates  and 
Globulariads,  and  finds  their  anther-cells  always  confluent  at  the  apex,  forming  but 
one  cell.    See  also  Hookers  Journ.  BoL,  II.  348. 

ADDITIONAL  GENUS. 

Euthystachys,  A. DC. 
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Order  CCXXXV.    OROBANCHAGEiE.— Broomrapes. 

Orobaiichesc,  Juss.  Ann.  Mus.  12.  445.  (1808)  ;  Rich  in  Pers.  Synops.  2.  180. ;  DC.  and  Duhy  Bot. 
Gall.  348. ;  Bartl,  Ord.  Nat  173 ;  Endl.  Gen.  cliv. ;  Waipers'  Repcrt.  3.  457.— I'helypseacea;, Iloranin,  Pr.  Lin.  p.  73.— Orobanchiuae,  Link  Uandb.  1.  506.  (1829)  o  §  o/  Personate. 

Diagnosis. — Gentianal  Exogens,  with  no  stipules,  simple  stigmas  at  the  end  of  a  manifest 
style,  parietal  placenta,  and  didynamous  Jloivers. 

Herbaceous  leafless  plants,  growing  parasitically  upon  the  roots  of  other  species. 
Stems  covered  with  brown  or  colourless  scales.  Calyx  divided,  persistent,  mferior. 
Corolla  monopetalous,  hypogynous,  irregular,  persistent,  with 
an  imbricated  estivation.  Stamens  4,  didynamous.  Anthers 
occasionally  1- celled,  but  more  generally  2-celled,  the  cells 
distinct,  parallel,  often  mucronate,  or  bearded  at  the  base. 
Ovary  superioi',  1 -celled,  seated  in  a  fleshy  disk,  with  2  or 
more  parietal  polyspermous  placentae,  the  2  carpels  of  which 
it  consists  placed  right  and  left  of  the  axis  ;  style  1  ;  stigma 
2-lobed.  Fruit  capsular,  inclosed  within  the  withered  coi-olla, 
1 -celled,  2-valved,  each  valve  bearing  1  or  2  placentae  in  the 
middle.  Seeds  indefinite,  very  minute  ;  embryo  minute,  at  the 
base  of  fleshy  albumen. 

Broomrapes  are  generally  compared  with  Gesnerworts  and 
FigWOTts,  from  both  which  they  are  very  different  in  habit 
They  are  distinguished  from  Gesnerworts  l)y  the  important  cir- 

cumstance of  their  seeds  having  only  a  minute  embryo  lying  in 
one  end  of  fleshy  albumen,  and  spherical  pollen,  while  the  em- 

bryo of  Gesnerworts  is  cylindrical  and  erect,  occupying  the  axis 
of  a  small  quantity  only  of  albumen,  and  the  pollen  elliptical, 
with  a  furrow  on  one  side.    In  Gesnerworts  the 
attached  by  rather  long  funiculi,  while 
they  are  absolutely  sessile  in  Broom- 
rapes.    Moreover,  there  is  a  tendency 
in  the  latter  to  become  pentandrous,  or 
even  hexandrous  ;  not  only  does  no 
such  tendency  exist  in  the  former,  but 
the  reverse  takes  place,  in  the  occa- 

sional mcreased  sterility  of  the  stamens. 
There  is  scarcely  any  trace  in  Oro- 
banche  of  the  glandular  processes  of 
the  disk  of  Gesnerworts,  or  at  least 
nothing  more  than  a  thiii  glandular 
coating  to  the  base  of  the  ovary. 
From  Figworts,  to  which  their  didyna- mous stamens  have  caused  them  to  be Fig.  CCCCXII. 

compared,  they  are  known  by  their  1 -celled  ovary  and  minute  embryo  ;  as  well  as  by 
their  habit  and  parasitical  mode  of  growth.  In  this  respect  they  resemble  Fir-rapes, 
from  which  they  differ  in  their  ovary  being  compo.««4d  of  2,  not  5  carpels,  and  in 
their  irregular  unsymmetrical  flowers,  with  epipetaloos  stamens.  There  can  be  Uttle 
doubt,  however,  that  the  nearest  affinity  of  Broomrapes  is  to  Gentiaiiworts,  with  some 
of  which,  as  for  example,  Voyria,  they  even  correspond  in  their  leafless  scaly  habit,  and 
moreover  in  their  corolla  adliei'bg  fiji*mly  to  the  base  of  the  fruit  which  it  covers  when 

Fig.  CCCCXII.— Anoplanthus  uniflorus.  1.  a  flower  cut  open  ;  2.  a  section  of  the  ovary ;  3.  a  seed ; 4.  the  section  of  it  to  show  the  embrvo. 
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ripe.  The  great  points  of  resemblance  between  Orobanche  and  GesnerwortS  and  Figworts 
consist  m  their  monopetalous  didynaraous  flowers  and  bicarpellary  polyspermous  fruit  ; 
and  it  is  these  which  have  led  to  the  general  opmion  that  all  the  Orders  are  closely 
allied.  Such  marks  of  agreement  are  doubtless  important  ;  but  they  may  be  over- 

balanced by  circxmistances  of  disagreement  of  more  importance.  One  of  these  is  tlie 
position  of  the  carpels  with  respect  to  the  axis  of  inflorescence.  In  the  whole  category 
of  personate,  labiate,  or  irregular  plants  forming  the  Bignonial  Alliance,  the  carpels 
stand  fore  and  aft  with  respect  to  the  axis  ;  while  in  Gentianworts  we  have  as  imiver- 
sally  the  two  carpels  placed  laterally.  In  this  striking  character  Orobanche  agrees 
with  the  latter.  Now  as  a  didynamous  structure  is  not  universal  in  Bignonials,  while 
the  position  of  carpels  is  constant  through  both  series  respectively,  we  must  assign  the 
greater  importance  to  the  latter  character,  and  hence  Orobanche  would  be  removed 
from  Bignonials  to  the  series  represented  by  Gentians  ;  of  which  this  genus  would  be  a 
didynamous  form,  analogous  to  what  frequently  occurs  among  Bignonials.  If  to  this 
we  add  the  resemblance  between  Broomrapes  and  Gentians  in  the  minuteness  of  their 
embryo  as  compared  with  the  albumen,  no  doubt  can,  I  think,  remain  as  to  the  very 
near  alliance  between  the  two. 

The  pecuhar  placentation  of  this  Order  was  mentioned  by  me  some  years  ago, 
{Taylor's  Magazine, 'i!io\.  1837).    That  their  capsule  consists  of  two  carpels  standmg right  and  left  of  the  axis  of  inflorescence,  and  with  the  margins  not  inflected  in  the 
form  of  dissepiments,  is  incontestable.     Yet  in  Oro- 

banche and  Phelypaea  the  capsule  has  four  placentse,  1 
placed  equidistant  in  pairs  upon  the  face  of  each  valve  or 
carpel,  and  considerably  within  the  margin.  In  Epiphegus 
each  carpel  has  two  intramarginal  placentse,  which  diverge 
from  the  base  upwards,  and  terminate  before  reaching 
the  apex.    In  Lathrsea  there  is  to  each  valve  but  one 
placenta,  which  may  be  regarded  as  two  confluent  ones 
occupying  the  very  face  of  the  dorsal  suture  of  the 
carpel.    And  finally  in  ̂ gmetia  indica,  and  I  beheve  in 
^ginetia  abbreviata  also,  the  placenta  is  in  like  manner 
confined  to  the  axis  of  the  valve,  occupying  the  same 
position  upon  the  carpels  as  in  Lathrsea,  but  broken  up 
into  a  number  of  parallel  plates  of  unequal  depth,  over 
the  whole  surface  of  which  multitudes  of  minute  seeds 
are  distributed. 

According  to  the  observations  of  Vaucher,  of  Geneva,  the  seeds  of  Orobanche 
ramosa  wiU  lie  many  years  inert  in  the  soil  imless  they  come  in  contact  with  the  roots 
of  Hemp,  the  plant  upon  which  that  species  grows  parasitically :  when  they  immediately 
sprout.  The  manner  in  which  the  seeds  of  Orobanche  attach  themselves  to  the  plants 
on  which  they  grow  has  been  observed  by  Schlauter.  This  writer  states  that  they  only 
seize  seedlings,  and  are  imable  to  attack  roots  of  a  stronger  growth.  When  Picris 
hieracioides  is  attacked,  he  found  that  the  Orobanche  seeds  seize  upon  the  points  of  the 
roots  exclusively  ;  the  latter  then  swell  and  form  an  enlargement  which  serves  for  a 
base  to  the  Orobanche. — Ann.  Sc.  n.  s.  10.  318.  Duchartre  has  studied  with  great 
diligence  the  development  of  Clandestina,  in  whose  stem  he  finds  neither  medullary 
sheath  nor  medullary  processes ;  and  according  to  Messrs.  de  Mirbel,  Richard,  and 
Ad.  Brongniart,  the  same  remarkable  structure  occurs  among  Figworts  in  the  case  of 
Melampyrum  sylvaticum. — Ann.  Sc.  N.  n.  s.  xx.  145. 

Broomrapes  are  not  uncommon  in  Europe,  particularly  in  the  southern  kingdoms, 
Barbary,  the  Cape  of  Good  Hope,  middle  and  northern  Asia,  and  North  America  ;  they 
are  very  rare  in  India. 

Orobanche  major  is  a  powerful,  astringent,  bitter  plant,  the  infusion  of  which  has 
been  employed  as  a  detergent  application  to  foul  sores,  and  internally  to  restrain  alvine 
fluxes.  Epiphegus  virginiana  is  supposed  to  have  formed,  in  conjimction  with  white 
oxide  of  arsenic,  a  famous  cancer  powder,  which  was  known  in  North  America  under 
the  name  of  Martin's  Cancer  Powder.  It  is  thought  to  participate  in  the  properties 
of  Orobanche  major.  Orobanche  epithymum  is  an  old-fashioned  bitter  tonic,  and 
vulnerary  ;  and  its  fragrant  flowers  are  used  in  spasmodic  aff'ections.  Lathraea 
Squamaria  roots  were  given  in  epilepsy,  and  Clandestina  was  supposed  to  counteract 
sterility  in  women  :  but  these  things  are  now  forgotten.  iEginetia  indica,  prepared 
with  sugar  and  nutmeg,  is  considered  an  antiscorbutic.  Phelipaea  lutea  dyes  black  the 
ropes  that  are  prepared  from  the  fibres  of  the  Doom  Palm  of  Thebes. 

Fig.  CCCCXIII. 

Fig.  CCCCXIII.— 1.  seed  and  embryo  of  Conopholis  americana;  2,  section  of  ovary  of  Epiphegus amencana ;  3.  section  of  fruit  of  llyobanche  sanguinea. 
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GENERA. 
Epiphef^iis,  Nutt. 

J.fptamiiiuin,  Haf. 
Mi/lanchc,  Wallr. 

I'lielipaea,  Dcsf. 
Trionychion,  "Wallr. Kopsia,  Duinort. 
Gistanche,  Link. 

Ihemodorum,  Wallr. 
Conopholis,  Wallr. 
Orobanche,  Linn. 

Osproleon,  Wallr. Boschniakia,  C.  A.  Mcy. 
Sk'Uara,  Fisch. 

Clandestiua,  Tourncf. 

Latlir;ra,  lAnn. 
S./iunwiriii,  Hall. 

AiKiplanthus,  Endl. 
AnoploH,  Wallr. Anblaluin,  Tournef. 

iEginetia,  Linn. 

Numbers.    Gen.  12.    Sp  116. 

Monotropacccv. 
Position. — Gentianaceie. — OROBANCHACEiE.- Gesneracece. 

llyobanclie,  Thnnb. ?  t'eiitronota,  DC. 
Ccntronia,  Bl. 
Gasparinia,  FIndl. 2'ronicaia,  Steud. 

Obolaria,  L. 

See  further  De  Cand.  Prodr.  XT.  1,  where  the  species  are  arranged  by  Reuter,  who 
excludes  Hyobanche  and  Centronota,  but  does  not  indicate  any  other  place  for  them. 

ADDITIONAL  GENERA. 

Cei'atocalyx,  Cosson. Boulardia,  F.  Schultz. 
Epirhizanthus,  Endl. 

See  further  Ann.  Sc.  Nat,  2  ser.,  XX.  145,  and  3  ser.,  VIII.  158. 
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Order  CCXXXVI.    GENTIANACE^.— Gentianworts. 

Gentianeae,  Juss.  Gen.  141.  (1789) ;  R.  Brown  Prodr.  449 ;  Von  Martins  Nov.  Gen.  ̂ c.  2.  132  ;  Barll. 
Ord.  Nat.  I9i) ;  Koi/le's  Illustratwis,  276;  Endl.  Gen.  cxxxiv. ;  Grisebach  Monogr.  (1836) ;  Id.  in Alph.  DC.  Prodr.  9.  38.— Desfontaineae,  Endl.  Gen.  p.  669. 

Diagnosis. — Gentianal  Exogens,  with  no  stipules,  simple  stignias  at  the  end  of  a  manifest 
style,  parietal  placenta;,  and  regular  flowers. 

Herbaceous  plants,  seldom  shrubs,  generally  smooth,  sometimes  twhiing.  Leaves 
opposite,  entire,  without  stipules,  sessile,  or  having  their  petioles  confluent  in  a  httle 

2  Fig.  CCCCXIV.  1 

sheath,  in  most  cases  3-  5-ribbed  ;  very  rarely  brown  and  scale-like  ;  sometimes  alter- 
nate. Flowers  terminal  or  axillary,  regular,  or  very  seldom  irregular.  Calyx  divided, 

inferior,  persistent.  Corolla  monopetalous,  hypogynous,  usually  regular,  and  persistent ; 
the  limb  regular,  sometimes  furnished  with  delicate  fringes,  its  lobes  of  the  same  number 
as  those  of  the  calyx,  generally  5,  sometimes  4,  6,  8,  or  10,  occasionally  extended  at  the 
base  into  a  bag  or  spur,  with  a  plaited,  or  folded,  or  imbricated  twisted  aestivation. 
Stamens  inserted  upon  the  corolla,  all  in  the  same  line,  equal  in  number  to  the  segments, 
and  alternate  with  them  ;  some  of  them  occasionally  abortive.  Ovary  composed  of 
2  carpels,  1-  or  partly  2-celled,  many-seeded.  Style  1,  contmuous  with  the  ovary  ;  stig- 

mas 2,  right  and  left  of  the  axis  ;  ovules  00,  anatropal,  parietal.  Capsule  or  berry 
many-seeded  ;  when  2-valved,  the  margins  of  the  valves  turned  inwards,  and  bearing  the 
seeds.  Seeds  small  ;  testa  single  ;  embryo  minute  in  the  axis  of  soft  fleshy  albumen  ; radicle  next  the  hilum. 

This  Order  is  very  near  that  of  Dogbanes,  from  which  it  differs  In  the  herbaceous 
habit,  permanent  corolla,  entire  ovary,  .parietal  placentation,  imbricated,  not  contorted 
aestivation,  want  of  milk,  and  usually  capsular  fruit.  The  ribbed  leaves  too  aff'ord,  in the  majority  of  cases,  a  certain  mark  of  distinction  ;  to  this  may  be  added  bitterness. 
Wherever  the  parietal  placentae  can  be  found,  and  this  is  usually  the  case,  the  recogni- 

tion of  the  Order  is  very  easy  ;  and  in  the  anomalous  genera,  like  Sebaea,  in  which  a 
partially  2-celled  ovary  exists,  a  little  examination  shows  that  in  reaUty  the  placentae 
merely  meet  at  the  base.  From  Figworts,  in  particular,  this  circumstance  distinctly  cuts 
Gentians  off,  independently  of  their  minute  embryo  and  symmetrical  flowers.  Von  Mar- 

tins remarks  that  no  Gentianworts  except  Tachia  have  a  hypogynous  disk  ;  and  the  two 
carpcllary  leaves  of  which  the  fruit  is  formed  are  lateral,  or  right  and  left  with  respect 
to  the  common  axis  of  the  inflorescence,  their  placentae  beuig  consequently  anterior  and 

Fig  CCCCXIV.— Gentiana  amarella.  1.  section  of  the  ovary  of  Chii-onia  baccifera ;  2.  section  of  the ripe  fruit ;  3.  a  seed  ;  4.  a  vertical  section  of  it. 
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posterior  ;  while  in  Figworts,  Gesnerworts,  Bignoniads,  Acanthads,  and  their  allies,  a  hy- 
pogynous  disk  is  very  common  in  the  shape  of  a  fleshy  ring,  or  of  glands,  or  teeth,  and  the 
two  carpellary  leaves  are  anterior  and  posterior,  the  dissepiment  being  consequently  in 
the  same  transverse  Une  as  that  which  separates  the  upper  from  the  lower  lip.  Craw- 
furdia  seems  to  connect  this  Order  with  Bindweeds  ;  and  Voyra, 
a  parasitical,  scaly,  leafless  genus  offers  a  direct  transition  to 
Broomrapes. 

A  numerous  Order  of  herbaceous  plants,  extending  over  almost 
all  parts  of  the  world,  from  the  regions  of  perpetual  snow  upon  k 
the  summits  of  the  mountains  of  Europe,  to  the  hottest  sands  of  V\  . 
South  America  and  India.    They,  however,  do  not  appear  in  the  \A 
Flora  of  Melville  Island  ;  but  they  form  part  of  that  of  the 
Straits  of  Magellan.    The  most  common  genus  is  Gentiana,  con- 

cerning which  and  its  allies,  the  following  observations  will  be 
read  with  interest. 

"  Few  genera  display  so  full  a  series  of  colours  in  the  flowers  as 
this  does  ;  red,  blue,  yellow  and  white,  are  all  exhibited  in  it,  with 
many  of  the  intermediate  compound  tints.  Yellow  and  white 
ai-e  rare  m  the  regions  of  the  Gentians,  but  almost  invariably 
present  ;  the  red  species  are  nearly  confined  to  the  Andes  of 
South  America  and  New  Zealand.  Amongst  Dr.  Jameson's Botanical  Notes  on  the  Flora  of  the  Andes  of  Peru  and  Colombia, 
I  find  the  following  interesting  remark  :  Of  sixteen  species  of 
Gentian  with  which  I  am  acquainted,  one  half  are  red,  four  pur- 

ple, two  blue,  one  yellow,  and  one  white. — Bot.  Journ.  vol.  ii. 
p.  649.  Their  inferior  limit  under  the  line  we  find,  from  the 
same  source,  to  be  7852  feet,  and  they  ascend  from  thence  nearly 
to  the  Hmits  of  perpetual  snow  on  Cotopaxi ;  they  do  not  in  South 
America  descend  to  the  level  of  the  sea  in  a  lower  latitude  than 
54°  or  thereabouts,  whei'e  however  there  are  no  Alpine  species, 
though  the  snow  line  does  not  descend  below  4000 — 3,500  feet. 
In  the  Himalaya,  where  the  species  are  all  blue-flowered,  one 
species  has  been  gathered  by  my  friend  Mr.  Edgworth,.  near 
Ratha  Kona,  on  the  Mana  Pass,  at  .an  elevation  of  16,000  feet, 
near  the  limit  of  perpetual  snow  ;  and  another  reaches,  in  lat.  3 1 
N,,  the  altitude  of  12,689,  according  to  Dr.  Royle. — Illust. 
Plant.  Himal.  vol.  i.  pp.  22  and  278.  In  Ceylon  a  species 
has  been  gathered  at  between  6000  and  8000  feet  of  elevation. 
One  species,  G.  prostrata,  H.  B.  K.,  has  a  most  extraordinary 
range  both  in  longitude  and  latitude  ;  in  southern  Europe  it  in- 

habits the  Carinthian  Alps,  between  6000  and  9000  feet  high  ; 
in  Asia  it  has  been  found  on  the  Altai  Mountains,  about  lat.  N. 
52°.  Its  American  range  is  much  more  remarkable,  it  having 
been  gathered  on  the  tops  of  the  rocky  mountains  in  lat.  52°  N. 
where  they  attain  an  elevation  of  15,000 — 16,000  feet,and  on  the 
east  side  of  the  Andes  of  S.  America,  in  35°  S. :  it  descends  to  the  level  of  the  sea  at 
Cape  Negro,  in  the  Straits  of  Magellan  in  lat.  53°  S. ;  and  at  Cape  Good  Hope  in 
Behring's  Straits  in  lat.  68^°  N. 

"  The  fact  of  the  occurrence,  and  the  great  number,  of  species  of  Gentiana  inhabiting 
only  the  more  elevated  regions  of  the  temperate  and  tropical  zones,  and  there  reaching 
the  snow  limit,  renders  it  very  remarkable  that  they  should  be  so  proportionally  scarce 
in  the  higher  latitudes  both  of  the  northern  and  southern  hemispheres.  Generally 
speaking,  the  inhabitants  of  these  elevated  and  cold  regions  are  species  of  such  Natural 
Orders  and  Genera  as  compose  the  mass  of  Polar  vegetation.  It  is  so  to  a  great  extent 
with  certain  groups  of  Ranunculacese,  Graminese,  Caryophyllese,  Cruciferse,  Ericaceae, 
&c.,  but  not  with  Gentianese  ;  the  proportion  which  the  species  of  the  transition  tempe- 

rate zones  bear  to  the  other  plants  of  those  regions  on  the  one  hand,  and  to  the  tropical 
species  on  the  other,  is  in  both  cases  remarkably  small.  They  are  entirely  unknown  to 
the  Floras  of  the  Polar  and  American  Islands  ;  very  few  inhabit  Greenland,  Iceland, 
or  the  Arctic  Sea  shores  in  the  North,  or  Tasmania,  New  Zealand,  Fuegia,  or  the 
Antarctic  Islands  in  the  South  ;  and  again  in  other  parts  of  N.  Europe  and  America^  or 
of  ChiU  and  Patagonia,  they  are  infinitely  less  numerous  than  in  the  Alps  of  middle 
and  south  Europe,  or  the  Andes  of  the  equator." — Jos.  Hooker,  Bot.  of  A  ntarctic  Voyage^ 
p.  55. 

Fig.  CCCCXV. 

Fig.  CCCCXV.— Voyra  aurantiaca. — Splitgerber. 
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The  Order  of  Gentian  worts  is  not  more  remarkable  for  the  diversity  of  its  colours 
than  it  is  for  the  miiformity  of  the  secretions  which  its  various  species  exhibit.  Bitter- 

ness in  every  part,  root,  leaves,  flowers,  fruit,  in  annuals,  perennials,  and  shrubs,  is  so 
much  their  characteristic  that  the  following  account  of  the  purposes  to  which  they  are 
applied  is  little  more  than  a  list  of  i*epetitions  j  with  this  exception,  that  they  in  some 
cases  prove  narcotic  and  emetic. 

The  common  Gentian  root  of  the  druggists,  a  pure  and  intense  bitter,  is  for  the  most 
part  Gentiana  lutea,  an  herbaceous  plant,  with  axillary  whorls  of  yellow  flowers,  common 
on  the  Alps  of  Europe.  It  is  principally  employed  as  a  tonic,  but  sometimes  relaxes 
the  bowels,  producing  nausea  and  a  kind  of  intoxication.  G.  campestris  and  Amarella, 
common  on  the  heaths  and  hills  of  some  parts  of  England,  are  domestic  substitutes  ;  as 
are  G.  Catesbeei  in  the  United  States,  G.  Kurroo  in  the  Himalayas,  and  G.  punctata, 
pannonica,  purpurea,  and  others,  on  the  Continent  of  Europe.  G.  cmciata  has  been 
superstitiously  believed  to  possess  especial  virtues  because  its  leaves  grow  in  the  form 
of  a  cross,  and  it  is  one  of  the  thousand  panaceas  for  hydrophobia.  Agathotes  Chirayta, 
a  Himalayan  annual,  is  remarkable  for  the  pureness  of  its  bitter.  The  whole  plant  is 
pulled  up  at  the  time  the  flowers  begin  to  decay,  and  dried  for  use.  Its  febrifugal 
properties  are  in  high  estimation  with  European  practitioners  in  India,  who  use  it  in- 

stead of  Cinchona  when  the  latter  is  not  to  be  procured.  Cicendia  hyssopifolia,  a  com- 
mon Indian  annual,  Erythreea  Centaurium  ( Centaury),  a  beautiful  little  wild  plant,  with 

pink  flowers,  Chlora  perfoliata,  various  species  of  Lisianthus,  Tachia,  Sabbatia,  Coutoubea, 
&c.  &c.,  possess  qualities  very  nearly  of  the  same  kind,  varying  principally  in  intensity, 
and  are  employed  as  substitutes  for  Gentian  in  diff"erent  countries.  The  root  of  Frazera Walteri,  a  North  American  biennial,  is  a  pure,  powerful,  and  excellent  bitter,  destitute 
of  aroma,  and  is  fully  equal  to  Gentian.  When  fresh  it  is  reported  to  be  emetic  and 
cathartic.  The  roots  have  been  imported  into  Europe  as  a  sort  of  Calumba,  and  have 
acquired  in  consequence  the  name  of  American  Calumba.  Menyanthes  trifohata,  a  com- 

mon bog  plant,  called  Buck  Bean  (quasi  Bach  or  Beck,  i.  e.  Brook  Bean)  is  intensely 
bitter.  Its  rhizome  is  reckoned  one  of  the  most  valuable  of  known  tonics  ;  but  large 
doses  produce  vomiting,  and  frequently  powerful  diaphoresis.  It  is  recommended  in 
intermittent  and  remittent  fevers,  gout,  herpetic  complaints,  rheumatism,  dropsy,  scurvy, 
and  worms.  Withering  says  that  it  may  be  used  as  a  substitute  for  Hops  in  making 
beer.    Villarsia  nymphoides  acts  in  a  similar  way,  but  is  weaker. 

GENERA. 
I.  GbntianejE. — Corolla imbricated. 
Gentiana,  Toimief. 

Asterias,  Ren. 
Ccelantha,  Frcel. 
Coilantha,  Borkh. 
Dasystephana,  Ren. 
Cuttera,  Raf. 
Pneumonanthe,  Bung. 
Dasycephala,  Borkh. 
Ciminalis,  Borkh. 
Thylacites,  Ren. 
Crossocephalum,  Frcel. 
Crossopetalum,  Roth. 
Urananthe,  Gaud. 
Gentianella,  Borkli. 
Ericala,  Ren. 
Ericoila,  Bork. 
Calathiarui,  Frcel. 
Chondrophyllum,  Bng. 
Erithalia,  Bung. 
Tetrorhiza,  Ren. 
Endotnche,  Frcel. 
Eurythalia,  Ren. 
Cyanea,  Ren. 
Oreophylax,  Endl. 

Pleurogyne,  Eschsch. 
Lomatogonium,  A.  Br. 
Trochantha,  Bung. 

Swertia,  Linn. 
Stellera,  Tiircz. 
Anagallidium,  Griseb. 
Oplielia,  Don. 
Monobothrium,  Hochs. 

Agathotes,  Bon. Henricea,  Lem.  Lis. 
Frasera,  Walt. 
Halenia,  Borkh. 

Tetragonariihus,  Stell. Chironia,  lAnn. 
Rasslinia,  Monch. Plocandra,  E.  Mey. 

Gyrandra,  Gris. 
Orphium,  E.  Mey. 

Valerandia,  Neck. 
Exacura,  lAnn. 
Lapethea,  Gris, 
Voyra,  Aubl. Vohiria,  Juss. 

Lita,  Schreb. 
Humholdtia,  Neck. 
Leiphaimos,  Schlecht. 

Ixanthus,  Griseb. 
Hippion,  Sprcng. Slevogtia,  Reichenb. 
Cicendia,  Adans. Microcala,  Link,  et  H, 

Franqiievillia,  Gray. 
Hippocentaurea,  Schlt 

Centaurella,  L.  C.  Rich. 
Centaurium,  Pers. 
Bartonia,  Muhlenb. Andrewsia.  Spreng. 

Erythrsea,  Ren. Xanthea,  Reichenb. 
Zygostigma,  Griseb. Canscora,  Lam. 

Pladera,  Sol. 

Hoppea,  Willd. Pootia,  Dennst. Orthostemon,  R.  B7 
Sabbatia,  Adans. 
Chlora,  Linn. 

Blackstonia,  Huds. 
Xanthanthus,  Griseb. 

Callopisnia,  M.  et  Ziicc. 
Dejanira,  Cham. Schultesia,  M.  et  Z. 

Hockinia,  Gardn. 
Anacotus,  Griseb. 

Pagaea,  Griseb. Petalostylis,  Griseb. 
Omphnlostigma,  Gris. 

Lisyanthus,  Aubl. Lisianthus,  Linn. 
Macrocarpcea,  Griseb. 
Sphcerocarpcea,  Griseb. 
Choriophyllum,  Gris. 
Chelonanthus,  Griseb. 

Irlbachia,  Mart,  et  Zucc. 
Helia,  Mart,  et  Zucc. Eiistoma,  Bon. 
Urammthus,  Griseb. 

Leianthus,  Griseb. 
Coutoubea,  Aubl. 

Cutubea,  Mart.  etZucc. Picrium,  Schreb. 
Prepusa,  Mart,  et  Zucc. Tachiadenus,  Griseb. 
Symbolanthus,  Bon. T&chia,  Aubl. 
Myrmecia,  Schreb. 

Leiothamnus,  Griseb. Eudoxia,  Bon. 
Crawfurdia,  Wall. Belmontia,  E.  Mey. 
Exochaenium,  Gris. 
Sebaea,  Soland. 
Lagenias,  E.  Mey. 
Schiibleria,  Mart. 

Curtia,  Cham. 
Thurnheissera,  Pohl. 

Apophragma,  Griseb, Exadenus,  Griseb. 
Desfontainia,  R.  et  S. 

Linkia,  Pers. 
?  Henicostemma,  Blum. 
?Tripterospermum,  Blm. 
?  Micraea,  Miers. Glyphospermum,  Bon. 

II.  MENYANTHK.S. — Co- roUa  induplicate. 
Menyanthes,  Linn. Mcnonanthes,  Haw. Villarsia,  Vent. 
Nymphceanthe,  Rchb. Renealmia,  Houtt. 
Trachysperma,  Raf. 
Cumada,  Jon. Limnanthemum,  Gmel. 
Nymphoides,  Tpurnef. Waldschmidia,  Wigg. 
Schweyckhe  rta,  Gmel. 

?  Mitreola,  Linn. 
Cynoctonum,  Gmel. 

Numbers.  Gen.  60.  Sp.  450. 
Cinchonacece. 

Position. — Orobanchacese. — Gentianaceve. — 
PolemoniacecB. 
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(Gentianaceao  continued.) 

ADDITIONAL  GENERA. 
VoyricUa,  Miqucl, 
Leiauthostcmon,  Miqml, 
Disadena,  Miquel, 
Puoiiniouanthopsis.  Mh/uel. 
Moiiobotlirium,  Hochsletter, 

all  supposed  parasites ;  but 
said  by  Mr.  ypruce  to  grow 
in  rotten  wood,  like  Fungi. 

Swertia. 

(Desfontainia  probably  belongs  to  some  very  different  Order.) 

Alliance  XLVI.     SOLANALES. — The  Solanal  Alliance. 

Diagnosis. — Pcrigynoxis  Exogcns,  with  dichlamydeous,  monopetalous,  symmetrical  flowers , 
axile  placentcB,  2-2t-ccllcd  fruity  large  embryo,  lying  in  a  small  quantity  of  albumen. 

All  these  plants  are  clearly  held  together  by  the  common  character  of  a  monopeta- 
lous corolla,  axile  placentae,  regular  symmetrical  flowers,  and  an  inconsiderable  quantity 

of  albumen.  It  is  the  last  circumstance,  with  the  axile  placentation,  which  divides 
them  from  the  Gentianal  Alliance.  The  free  central  placenta  of  Cortusals  clearly  distin- 

guishes that  Alliance. 
Here  and  there  anomalous  genera  occur,  with  no  corolla,  or  separate  petals,  but 

they  are  rare,  and  do  not  seem  to  invahdate  the  Alliance,  which  joins  Gentianals  by 
Oliveworts,  which  are  nearly  allied  to  Ebenads  and  HoUyworts,  and  passes  into  Cortu- 

sals by  the  Polemoniads,  which  are  so  very  near  Hydrophyls  that  the  two  were  once 
blended  in  the  same  Natural  Order. 

Latei'al  affinities  are  here  very  important.  Nothing  whatever  except  the  symmetry 
of  their  flowers  separates  Nightshades  from  Figworts  in  the  Bignonial  Alliance  ;  Olive- 
worts  touch  Jasmineworts  among  Echials  ;  Asclepiads  Dogbanes  in  Gentianals,  and 
Bindweeds  the  Nolanads  of  the  Echial  Alliance. 

Natural  Orders  of  Solanals. 
Stamens  free,  2  or  4   237.  OLEACEiE. 
Stamens  free,  5.    Placentcs  axile.    Embryo  terete   238.  Solanace^. 
Anthers  and  stigma  consolidated  into  a  column   239.  Asclepiadace^:. 
Stamens  free,  5.    Placentce  axile.  Cotyledons  leafy,  folded  longi-  \  Cordiace^ tudinally  J 
Stamens  free,  5.    Placentce  basal.    Cotyledons  leafy,  doubled  up    241.  Convolvulace^. 
Stamens  free,  5.    PlacentcB  hasal.    Embryo  filiform,  spiral    .    .    242.  Cuscutack.'^. 
Stamens  free,  b.    Placentce  axile.     Cotyledons  straight,  piano- Polemoniaceie 
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Order  CCXXXVII.    OLEACEJE.— Oliveworts. 

^^^^T^^^^X^Hoffmannsegg  et  Link  Fl.  Port.  (1806);  Brown  Prodr.  522.— Lilaceae,  Vent.  Tabl.  1.  306. (1799).-Fraxiriea;,  Mar ttus  Conspectus,  No.  209.  (1835).— Oleacese,  Ed.  pr.  ccxxri.  (1836) ;  Endl. Gen.  cxxx. ;  DC.  Prodr.  8.  273.  >        ̂   \      i , 
BiAGm&is.—Solanal  Fxogens,  with  2  or  ifree  stamens. 

Trees  or  shrubs.    Branches  usually  dichotomous  and  endhig  abruptly  by  a  con- spicuous bud.    Leaves  opposite,  simple,  sometimes  pinnated.    Flowers  in  terminal  or axillary  racemes  or  panicles  ;  the  pedicels  op- 
posite, with  single  bracts.  Flowers  0  or  ̂   ̂  . 

Calyx  divided,  persistent,  inferior.  Corolla  hypo- 
gynous,  monopetalous,  4-cleft,  occasionally  of  4 
petals  connected  in  pairs  by  the  intervention  of 
the  filaments,  sometimes  absent  ;  sestivation 
somewhat  valvate.  Stamens  2  (in  Tessarandra 
4),  alternate  with  the  segments  of  the  corolla, 
or  with  the  petals  ;  anthers  2-celled,  opening 
longitudinally.  Ovary  simple,  without  any  hy- 
pogynous  disk,  2-celled  ;  the  cells  2-seeded  ;  the 
ovules  pendulous  and  collateral  ;  style  1  or  0  ; 
stigma  bifid  or  undivided.  Fruit  drupaceous, 
berried,  or  capsular,  often  by  abortion  1 -seeded. 
Seeds  with  dense,  fleshy,  abundant  albumen  ; 
embryo  about  half  its  length,  straight  ;  coty- 

ledons foliaceous  ;  radicle  superior  ;  plumule 
inconspicuous. 

These  plants  resemble  Jasmineworts  in  many 
respects,  and  EndUcher  even  thinks  them  allied 
to  that  Order  alone  ;  indeed  they  are  combined 
by  Ach.  Richard.  Reich enbach  thinks  Olive- 
worts  related  to  Storaxworts,  because,  according 
to  Hayne  (Arzngw.  xi.  23.  adn.  ult.),  a  sort  of 
storax  is  yielded  by  Olea  europsea.  De  Candolle 

Fig.  CCCCXVI.  suggests  {Essai  Med.  p.  204.)  that  the  Ash  is 
related  to  the  Maples,  and  this  view  is  lately 

adopted  by  Von  Martins  ;  I  also  find  in  the  same  work  the  following  very  good  observa- 
tions upon  this  Order  : — "  However  heterogeneous  the  Oliveworts  may  appear  as  at 

present  limited,  it  is  remarkable  that  the  species  will  all  graft  upon  each  other  :  a  fact 
which  demonstrates  the  analogy  of  their  juices  and  their  fibres.  Thus  the  Lilac  will 
graft  upon  the  Ash,  the  Chionanthus,  and  the  Fontanesia,  and  I  have  even  succeeded  in 
making  the  Persian  Lilac  live  ten  yeai-s  on  Phillyrea  latifolia.  The  OUve  will  take  on 
the  Phillyrea,  and  even  on  the  Ash  :  but  we  cannot  graft  the  Jasmine  on  any  plant  of 
the  Olive  tribe  :  a  cu'cumstance  which  confirms  the  propriety  of  separating  these  two 
Orders,"  To  me  I  confess  that  the  unsymmetrical  flowers  of  Jasmineworts  offer  a  great 
difficulty  in  the  way  of  placing  them  in  even  the  same  Alliance  as  Oliveworts,  the  more 
especially  because  that  pecuUarity  is  connected  with  a  decidedly  nucamentaceous  fruit. 
The  two  stamens  usually  present  in  Oliveworts  may  be  taken  to  show  that  the  flowers  of 
the  Order  are  really/^,  which  is  confirmed  by  Tessarandra,  which  has  4  stamens;  the  two 
stamens  of  Jasmineworts  are  probably  connected  with  a  quinary  type.  The  true 
affinity  seems  to  be  with  Nightshades,  as  is  indicated  by  the  dicarpellary  fruit, 
regular  symmetrical  monopetalous  corolla,  axile  placenta,  and  imdivided  fruit  of  both Orders. 

Natives  chiefly  of  temperate  latitudes,  inclining  towards  the  tropics,  but  scarcely 
known  beyond  65 ̂   N.  lat.  The  Ash  is  extremely  abundant  in  North  America  ;  the 
Phillyreas  and  Syringas  are  all  European  or  Eastern  plants.  A  few  are  found  in  New 
Holland  and  elsewhere  within  the  tropics.    One  Ash  is  a  native  of  Nipal. 

From  the  pericarp  of  Olea  europaea,  the  common  Olive,  is  obtained  by  pressure  the 
well-known  substance  called  Olive  Oil  ;  the  medical  properties  of  which  are  demulcent, 

Fig.  CCCCXVI.— Notelsea  ovata.    1.  flower  ;  2.  frait.—Bndlicher. 
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emollient,  and  laxative  It  enters  extensively  into  the  preparation  of  plasters,  liniments cemtes,  ointments,  and  enemas  As  an  external  application,  accompanied  by  long 
u7Z^o  lPt"'\  ̂ n"' ^T-        ̂ """^^  preventing  the  contagious 
ion  ns  .    nWif  r^'\^'''^     ̂ '"7  ̂"'^  astringent,  and  has  had'a  great  reputa- tioii  as  a  substitute  for  Cinchona,  according  to  De  Candolle.  It  also  yields  a  kind  of gu  1,  or  rather  a  gum-hke  substance,  once  in  repute  as  a  vulnerary:  Its  wood  is 
tTn?  f       "'f  close-grained.     The  flowers  are  frequently  slightly  fragran  ; those  of  Olea  fragrans  are  employed  in  China  for  flavouring  tea.    The  sweet  Sen  le dischax.ge  from  the  bark  of  se4ralTpel  of 
due\ntr         ̂     T  ̂ '^""'T  sweetness  of  this  substance  is  not due  to  the  presence  of  sugar,  but  to  a  distinct  principle,  called  Mannite,  which  differs 
Ash;  "ronlv'vi  n™r"^'  "''^  ̂ r^-  \the  common Ash)  not  only  yields  Manna,  in  the  warm  climate  of  the  south  of  Europe  but  is 
"e^a  nrodul':  "  ''""'''T'  ^^^^^^  ̂ '"^^^  -  cathartic  as  'thos  of tl^  W  "      ;^^^^.^^^yooa\  action  upon  the  kidneys.    The  febrifugal  qualities  of 
l^^i^m  fwh  ""^7^*^.^-        tl^^t  P'-^rt  of  the  province  of  Berri  called 
i^^^ie  Snred  W-^^^^  ̂ -I?        ̂ "^"7^ the  last  degree,  the  peasants  employ  no otliei  lemedy  for  the  intermittent  fever  which  prevails  there.  According  to  Mei  let  this quality  is  apparently  owing  to  a  principle  which  he  calls  Lilacine.-P/.ar.^  vt^^  1  557 

I.  Ole-t:.— Fmit  a  drupe or  berry. 
Chionanthiis,  Linn, 
Linociera,  Swartz. 

Thouinia,  Swartz. 
Minutia,  Flor  Flum. 

Tessarandra,  Miers. 
Mayepea,  Auhl. 

Frcyeria,  Scop. 
Ceranthus,  Schreb. 

GENERA. 
Roaria,  A.  DC. 
Noronliia,  Stadtm. 
Olea,  Tourn. 
Picconia,  A.  DC. 
Visiania,  A.  DC. 
Phillyrea,  Tournef. 
Osmanthus,  Lour. 
Nctela?a,  Vent. 

lihysospermum,  Gartn. 
Stereoderma,  Blum. 

Pachijderma,  Blum. 
Ligustrum,  Townie/. 
Myospyrum,  Bl. Chondrospermum,  Wall. 
Tetrapilus,  Lour. 

II.    Fraxine^. — samaroid. 
Fraxinus,  Tournef. 

Fruit 

Ornus,  Peis. 
Fontanesia,  Labill. 

Des/mitainesia,  Hoff. 
Syringa,  Liyin. Lilac,  Tournef. 
Forsythia,  VuH. 
Nathusia,  Hochit. 
?  Tetrapilus,  Lour. 

Numbers.  Gen.  24.    Sp.  130. 

Position. 
AceracecB. 

— OleacevE. — Solanaceae. 
JasminacecB. 

Fig.  CCCCXVI.*— 1.  flower  of  Ligustrum  vulgare ;  2.  perpendicular  section  of  calyx  and  pistiS : 3.  cross  section  of  fruit,  showing  an  abortive  cell ;  i.  cross  section  of  a  seed. 



618 SOLANACE^. [Pkrigynous  Exogens. 

Order  CCXXXVIII.    SOLANACE^.— Nightshades. 

Solnnea,  Juss.  Gm.  124.  (1789)  ;  R.  Brown  Prodr.  443 ;  Bartl.  Ord.  Nat.  193 ;  Schlecht.  in  Linncea,  7. 
(56.  ('18.32);  Ne^s  V.  Esenbeck  in  Linn.  Trans.  17.  37.  (1834).— Solanacese,  Ed.  Pr.  ccxviii.  (1836) ; Endl.  Gen.  cxlviii. ;  Meisner,  p.  272. — Cestrinas,  Martins  Conspectus,  No.  121.  (1835). — Cestraceae, 
Ed.  Pr.  ccxix.— Retziacea;,  Bartl.  Ord.  Nat.  (1830)  ;  Endl.  Gen.  p.  669. 

Diagnosis. — Solanal  Exogens,  with  5  free  stamens,  axile  placentcB,  and  a  terete  embryo. 

Herbaceous  plants  or  shrubs.  Leaves  alternate,  undivided,  or  lobed,  sometimes  col- 
lateral ;  the  floral  ones  sometimes  double,  and  placed  near  each  other.  Inflorescence 

CCCCXVIT. 

variable,  often  out  of  the  axil  ;  the 
pedicels  without  bracts.  Calyx  5  ■ 
parted,  seldom  4 -parted,  persis- 

tent, inferior.  Corolla  monopeta- 
lous,  hypogynous  ;  the  limb  5-cleft, 
seldom  4-cleft,  regular,  or  .some- 

what unequal,  deciduous  ;  the 
aestivation  plaited  or  imbricated, 
or  even  valvate.  Stamens  inserted 
upon  the  corolla,  as  many  as  the 
segments  of  the  limb,  with  which 
they  are  alternate  ;  anthers  burst- 

ing longitudinally,  rarely  by  pores,  at  the  apex.  Ovary  2-celled,  composed  of  a  pair  of 
carpels  right  and  left  of  the  axis,  rarely  4-  5-  or  many-celled,  with  polyspermous  pla- 
centiB  ;  style  continuous  ;  stigma  simple  ;  ovules  00,  amphitropal.  Pericarp  with  2, 
or  4,  or  many  cells,  either  a  capsule  with  a  double  dissepiment  parallel  with  the  valves, 
or  a  berry  with  the  placentje  adhering  to  the  dissepiment.  Seeds  00  ;  embryo  straight 
or  curved,  often  out  of  the  centre,  lying  in  fleshy  albumen  ;  radicle  near  the  hilum. 

The  anthers  of  Solanum  open  by  pores.  Nicotiana  multlvalvis  has  many  cells  in  the 
capsule,  so  has  Lycopersicon  ;  Nicandra  is  5-celled,  Datura  4-celled. 

Brown  remarks,  that  this  Oi'der  is  chiefly  known  from  Figworts  by  the  curved  or 
spiral  embryo,  the  plaited  aestivation  of  the  corolla,  and  the  flowers  being  regular,  with 
the  same  number  of  stamens  as  lobes.  Hence  the  genera  with  a  corolla  not  plaited,  and 
at  the  same  time  a  straight  embryo,  should,  he  thinks,  either  be  excluded,  or  placed  in 
a  separate  section,  along  with  such  as  have  an  imbricated  corolla,  a  slightly  curved  em- 

Fig.  CCCCXyil.— Petunia  violacea.  1.  across  section  of  the  ovary  ;  2  ripe  fruit  of  Solanum  Dulca- 
mara ;  3.  a  section  of  one  of  its  seeds  ;  4.  flower  of  Solanum  Dulcamara  ;  5.  a  section  of  itsseed  ;  6.  py.vis of  llyoscyamus. 
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bryo,  and  didynamous  stamens.  It  docs  not,  however,  appear  necessary  to  separate  the 
latter  as  a  distnict  Order,  but  it  is  better  to  understsind  tliem  as  genera  passing  into  tlie 
condition  of  Figworts,  which  are  in  fact  nothing  but  unsynimetrical  Nightshades.  In 
reahty,  the  Nightshades  are  the  equivalent,  in  the  Solanal  AUiance,  of  the  Figworts 
among  Bignonials  ;  and  these  two  Alliances  are  brought  into  dii*ect  contact  by  means  of 
the  Orders  in  question,  although,  in  a  lineal  aiTangement,  they  may  not  follow  each 
other.  It  is  quite  certain,  I  think,  that  no  other  distinction  between  Nightshades  and 
Figworts  exists,  for  the  curved  embryo  of  the  former,  although  remarkable  in  many  in- 

stances, is  not  at  all  to  be  depended  upon,  because  the  nature  of  the  embryo  varies  in 
very  nearly  allied  species.  Thus  in  Petunia  nyctaginiflora  is  found  the  common  curved 
and  twisted  embryo  of  Nightshades  ;  but  in  Petunia  violacea,  the  seeds  of  which  cannot 
be  externally  distinguished  from  those  of  the  latter,  not  even  when  lying  side  by  side 
upon  the  field  of  the  microscope,  the  embryo  is  perfectly  straight  and  much  shorter  ;  in 
Salpiglossis  straminea  the  embryo  is  curved  and  partly  spiral  ;  yet  in  all  other  charac- 

ters the  genus  agrees  with  Figworts  :  finally,  in  Nicotiana  persica,  which  no  one  can 
doubt  being  a  genuine  species  of  Nightshade,  the  embryo  is  nearly  straight.  We  there- 

fore are  obliged  to  conclude  that  a  false  importance  has  been  given  to  this,  as  it  cer- 
tainly has  to  a  great  many  other  microscopic  characters  ;  a  truth  which  has  not  escaped 

the  acuteness  of  Fries.  I  do  not,  however,  conceive  that  Figworts  and  Nightshades 
ought  really  to  stand  in  the  same  Alliance,  because  the  latter  have  a  manifest  tendency 
to  lose  the  dicarpellai'y  structure  of  the  former,  as  is  seen  in  Nicandra,  which  has  5  cells, 
and  in  the  many-celled  Lycopersicons  and  Nicotianas.  No  such  tendency  occurs  in  the 
Bignonial  Alhance. 

The  most  immediate  affinity  of  Nightshades  seems  to  be  with  Oliveworts  and  Bind- 
weeds, to  the  latter  of  which  their  numerous  twining  species  bring  them  very  close,  while 

the  first  division  of  the  Order  stands  on  the  very  threshold  of  Oliveworts.  Compai-e,  for 
instance,  Syringa  and  Cestrum.  At  the  same  time  several  collateral  affinities  are  ex- 

tremely well  marked.  That  of  Figworts  has  already  been  mentioned.  Bellworts  are 
approached  by  Trechonaetes,  whose  stamens  are  scarcely  epipetalous.  Grabowskya,  of 
Schlechtendahl,  is  considered  by  that  author  to  be  a  transition  between  Nightshades  and 
Borageworts.  He,  however,  regards  its  affinity  to  Lycium  undoubted,  and  points  out 
its  near  relation  to  Nolana.  (See  Linncea,  7.  71).  Mr.  Walker  Arnott  indicates  its 
difference  from  Nightshades  in  the  small  number  of  its  seeds. — Linncea,  11.  486.  No- 
lanads  are  also  close  to  Grabowskya,  and  would  vei-y  well  stand  in  the  Solanal  Alliance if  their  fruit  were  not  nucamentaceous. 

Natives  of  most  parts  of  the  world  without  the  arctic  and  antarctic  circles,  especially 
within  the  tropics,  in  which  the  mass  of  the  Order  exists,  in  the  form  of  the  genera 
Solanum  and  Physalis.  The  number  of  species  of  the  former  genus  is  very  great  in 
tropical  America,  and  the  whole  amovint  to  twice  as  many  as  all  the  other  co-ordinates. 

At  first  sight  this  Order  seems  to  offer  an  exception  to  that  general  correspondence 
in  structure  and  sensiljle  qualities  which  is  so  characteristic  of  well  defined  Natural 
Orders,  containing  as  it  does  the  deadly  Nightshade  and  Henbane,  and  the  wholesome 
Potato  and  Tomato  ;  but  a  little  inquiry  will  explain  this  apparent  anomaly.  The 
leaves  and  berries  of  the  Potato  are  narcotic  ;  it  is  only  its  tubers  that  are  wholesome 
when  cooked.  This  is  the  case  with  other  succulent  under*ground  stems  in  equally 
dangerous  families,  as  the  Cassava  among  Spurgeworts  ;  besides  which,  as  De  Candolle 
justly  observes — "  II  ne  faut  pas  perdre  de  vue  que  tons  nos  alimens  renferment  une 
petite  dose  d'un  principe  excitant,  qui,  s'il  y  etait  en  plus  grande  quantite,  pourrait 
6tre  nuisible,  mais  qui  y  est  necessaire  pour  leur  servir  de  condiment  naturel."  The 
leaves  of  all  are  in  fact  narcotic  and  exciting,  but  in  different  degrees,  from  Atropa 
Belladonna,  which  causes  vertigo,  convulsions,  and  vomiting.  Tobacco,  which  will  fre- 

quently produce  the  first  and  last  of  these  symptoms.  Henbane  and  Sti-amonium,  down 
to  some  Solanums,  the  leaves  of  which  are  used  as  kitchen  herbs.  The  various  species 
may  be  classed  according  as  they  are,  1,  narcotic  or  otherwise  poisonous  ;  2,  tonic  ; 
3,  diuretic  ;  4,  pungent ;  5,  bland  or  inert.  1.  As  to  poisonous  species,  the  worst  of 
these  is  perhaps  the  Acocanthera  venenata,  a  large  bush  with  fragrant  flowers,  found 
at  the  Cape  of  Good  Hope  ;  a  decoction  of  the  bark,  reduced  to  the  thickness  of  jelly, 
is  used  by  the  Hottentots  to  envenom  their  weapons.  It  is  said  to  be  a  fatal  poison, 
and  to  be  also  used  by  the  same  people  to  destroy  wild  beasts,  by  impregnating  baits  of 
flesh  with  its  juice.  Similar  qualities  have  been  recognised  in  the  Oestrums  macro- 
phyllum  and  nocturnum.  Others,  howevei',  more  familiar  to  Europeans,  can  hardly  be 
I'egarded  as  inferior  in  virulence.  The  Thorn-apple  (Datura  Stramonium)  is  a  violent 
narcotic  w'hen  taken  internally  ;  in  skilful  hands  it  is  a  valuable  medicuie  in  mania, 
epilepsy,  convulsions,  tic-douloureux,  &c  ;  it  palliates  the  distressing  paroxysms  of  pure 
spasmodic  asthma,  when  smoked.  Datm'a  Tatula  and  Metel  have  a  similar  action  ;  the 
latter  is  used  by  Orientals  as  an  opiate,  the  former  is  said  to  be  much  more  energetic 
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tlian  Stramonium  ;  the  seeds  are  the  most  powerful  part  of  these  plants,  and  are  stated 
by  some  authors  to  have  been  used  by  tlie  priests  of  the  Delphic  Temple,  to  produce  those 
frenzied  ravings  which  were  called  prophecies.  Such  a  practice  certainly  obtains,  or 
obtained,  in  the  Temple  of  the  Sun,  in  the  city  of  Sagomozo,  whei'e  the  seeds  of  the 
Floripondio  (Datura  sanguinea)  are  used ;  the  Peruvians  also  prepare  from  them  an 
intoxicating  beverage  which  stupefies  if  taken  much  diluted;  but,  when  strong,  brings  on 
attacks  of  furious  excitement.  Henbane  (Hyoscyamus  niger),  a  common  biennial  weed, 
is  a  powerful  narcotic  at  the  time  when  its  seeds  are  forming,  though  comparatively  inert 
at  an  earlier  period.  Its  capsules  and  seeds,  as  well  as  its  leaves,  are  used  extensively 
in  medicine,  and  produce  effects  similar  to  those  of  Opium.  But  the  former,  when 
taken  too  freely,  are  apt  to  bring  on  temporary  insanity.  All  the  other  species  of 
Hyoscyamus  ha'  e  a  similar  action.  In  some  parts  of  the  Greek  continent  the  stalks  of 
Hyoscyamus  albus  are  used  against  toothache.  They  are  dried  and  employed  in  lieu 
of  Tobacco,  for  smoking.  In  England  the  seeds  of  H.  niger  are  occasionally  employed 
for  tlie  same  purpose,  with  useful  effect. — A7in.  Ch.  1.  249.  Atropa  Belladonna  is 
another  dangerous  narcotic.  Every  part  of  the  plant  is  poisonous  ;  and  children  and 
the  ignorant  have  often  suffered  from  eating  the  berries,  the  beautiful  appearance  and 
sweet  taste  of  which  render  them  very  alluring.  The  symptoms  which  they  induce  ave 
those  of  intoxication,  accompanied  with  fits  of  laughter  and  violent  gestures  ;  great 
thirst,  difficulty  of  deglutition,  nausea,  dilatation  of  the  pupil,  with  the  eyelids  drawn 
down  ;  redness  and  tumefaction  of  the  face,  stupor  or  delirium,  a  low  and  feeble  pulse, 
paralysis  of  the  intestines,  convulsions,  and  death.  In  medicine  Belladonna  is  not  only 
narcotic,  but  diaphoretic  and  diuretic.  It  is  extensively  employed,  especially  ui  pro- 

ducing a  dilatation  of  the  pupil,  when  its  infusion  is  dropped  into  the  eye.  Among 
other  properties  it  is  said  by  Hahnemann  and  Koreff  to  protect  the  individual  who 
takes  it  from  the  contagion  of  scarlatina.  According  to  Mr.  Pei'eira  it  is  supposed  to 
be  the  plant  which  produced  such  i-emarkable  and  fatal  effects  upon  the  Roman  soldiers 
during  their  retreat  from  the  Parthians  (See  Plutarch's  Life  of  Antony).  Buchanan relates  that  the  Scots  mixed  the  juice  of  Belladonna  with  the  bread  and  drink  which 
by  their  truce  they  were  to  supply  the  Danes,  which  so  intoxicated  them,  that  the  Scots 
killed  the  greater  part  of  Sweno's  army  while  asleep. — Re7\  Scot.  Hist.  lib.  7.  "  The 
insane  root  that  takes  the  reason  prisoner,"  mentioned  by  Shakspeare  (Macbeth,  I.  iii.), 
is  also  thought  to  be  this.  Mandrake,  formerly  considered  an  Atropa,  but  now  called 
Mandragora  officinalis,  has  an  action  of  a  similar  nature  ;  it  has  had  an  exaggerated 
repvitation  as  an  aphrodisiac,  was  largely  used  in  amorous  incantations,  and  its 
forked  root,  which  by  a  little  contrivance  is  easily  made  to  assume  the  human  form  (see 
Flora  Gi'CBca),  has  led  to  the  foolish  stories  of  the  plant  shrieking  when  torn  out  of  the 
ground.  By  the  Arabs  the  plant  is  called  Tufah-al-Sheitan,  or  Devil's  Apple.  The  best commentators  regard  the  Mandrake  as  the  Dudaim  of  Scripture,  in  which  Dr.  Royle 
concurs  (See  Biblical  Gyclopcedia,  p.  587) .  It  is  a  httle  remarkable  that  although  it  is 
generally  believed  that  the  Mandrake  does  not  possess  any  power  of  inciting  the 
passion  of  love,  yet  a  nearly  allied  plant,  Jaborosa  or  Himeranthus  runcinatus,  is 
employed  in  the  same  manner  among  the  South  Americans.  Tobacco,  the  use  of 
which  has  now  become  to  many  persons  as  indispensable  as  bread,  is  the  foliage  of 
various  species  of  Nicotiana  ;  all  the  American  Tobacco  is  furnished  by  N.  Tabacum  or 
its  varieties,  the  Persian  by  N.  persica,  and  the  Syrian  by  N.  rustica.  It  is  a  powerful 
stimulant  narcotic,  employed  medicinally  as  a  sedative,  and  in  vapour  to  bring  on  nausea 
and  fainting.  When  chewed  it  appears  to  impair  the  appetite  and  induce  torpor  of 
the  gastric  nerves.  Although  if  smoked  in  moderate  quantites  it  acts  as  a  harmless 
excitant  and  sedative,  yet  it  is  a  frequent  cause  of  paralysis  when  the  practice  is 
indulged  in  to  excess.  Oil  of  Tobacco,  which  is  inhaled  and  swallowed  in  the  process 
of  smoking,  is  one  of  the  most  violent  of  known  poisons.  The  Hottentots  are  said  to 
kill  snakes  by  putting  a  drop  of  it  on  their  tongues,  and  the  death  of  these  reptiles  is 
said  to  take  place  as  instantaneously  as  if  by  an  electric  shock  ;  dangerous  symptoms 
ai'e  reported  to  have  followed  the  application  of  the  ointment  to  scald  heads.  Solanums, 
although  far  less  active  than  these  dangerous  plants,  are  by  no  means  destitute  of  poi- 

sonous qualities  in  some  species. 
An  extract  of  the  leaves  of  the  common  Potato  (Solanum  tuberosum)  is  a  powerful 

narcotic,  ranking  between  Belladonna  and  Conium  ;  according  to  Mr.  Dyer  it  is  particu- 
larly serviceable  in  chronic  rheumatism,  and  painful  affections  of  the  stomach  and 

uterus.— -P/iarwi.  Jown.  1.  590.  Solanum  Dulcamara,  the  Bittersweet,  is  a  strong 
narcotic  in  its  foliage,  and  its  berries  are  by  no  means  safe,  although  it  does  appear  that 
in  some  cases  they  have  been  taken  into  the  stomach  without  inconvenience.  Solanum 
nigrum,  a  very  common  weed  in  all  parts  of  the  world  except  the  coldest,  is  more  active. 
A  grain  or  two  of  the  dried  leaf  has  sometimes  been  given  to  promote  various  secre- 

tions, possibly  by  exciting  a  great,  and  i-ather  dangerous,  agitation  m  the  viscera.    It  is 
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a  narcotic,  ami,  according  to  Orfila,  its  extract  possesses  nearly  the  same  i)owcr  as  Let- 
tuce-opium. In  lirazil  it  is  called  Carachichu,  or  Erva  Moira;  and  when  bruised  is 

applied  either  in  poultices  or  baths  to  painful  wounds.  Finally,  to  close  the  long  list  of 
narcotics,  it  will  be  sufficient  to  mention  IMiysalis  soinnifera.  This  plant  is  thought  to 
have  been  the  'S.rpvxfos  vttuuitmos  of  Dioscoindes.  It  is  reputed  to  be  narcotic,  diuretic, and  alexipharmic.  The  leaves  steeped  in  oil  are,  in  India,  applied  to  inflannnatory 
tumours  ;  and  they  are  used  in  a  similar  way  in  Egypt.  Kunth  recognised  it  in  Egyp- 

tian munmiics. 
The  tonics  are  comparatively  few.  The  Quina  of  Brazil  is  the  produce  of  Solanum 

pseudoquina,  and  is  so  powerful  a  bitter  and  febrifuge,  that  the  Brazilians  scarcely  believe 
that  it  is  not  the  genuine  Jesuits'  Bark.  It  has  been  analysed  by  Vautjuelin,  who 
found  that  it  contained  l-50th  of  a  bitter  resinoid  matter,  slightly  soluble  in  water,  about 
1-1 2th  of  a  vegetable  bitter,  and  a  number  of  other  principles  in  minute  quantities. 
Cestrum  Hediunda,  auriculatum,  laurifolium,  and  Pseudoquina  have  simdar  qualities. 
Martins  thinks  that  the  bitterness  of  these  plants  is  owing  to  some  peculiar  ])rinciple 
residing  in  their  bark.  Several  are  found  to  have  a  diuretic  action ;  among  which  may 
be  named  Physalis  pubescens,  viscosa,  angulata,  and  Alkekengi  (the  Winter  Cherry), 
Nicandra  physaloides,  Solanum  mammosum,  paniculatum,  nigrum,  and  guineense,  with 
many  species  of  Cestrum,  such  as  euanthes,  hievigatum,  corymbosum,  Parqui  and  bractea- 
tum.  The  latter  are  generally  at  the  same  time  emollient,  and  are  api)lied  in  a  fresh  state 
in  cleansing  wounds  and  ulcers.  We  are  told,  moreover,  that  the  bruised  leaves  and 
unrij)e  fruits  are  much  employed  by  the  Brazilians  in  affections  of  the  liver  and  in 
catarrhus  vesicae.  A  decoction  of  the  flowers  and  leaves  of  Solanum  cernuum  is  a 
powerf'il  sudorific,  and  is  very  serviceable  in  syphilis,  inveterate  gonoiThoea,  and  similar 
complaints. 

The  cases  of  pungency  are  confined  to  the  fruit  of  the  genus  Capsicum,  of  which 
numerous  species  are  found  in  the  tropics.  The  fruit  and  seeds  are  powerful  stimulants. 
The  well-known  condiment  called  Cayenne  Pepper  consists  principally  of  the  ground 
seeds.  It  is  employed  in  medicine,  in  combination  with  Cinchona,  in  mtei-mittents  and 
lethargic  affections,  and  also  in  atonic  gout,  dyspepsia  accompanied  by  flatulence,  tym- 

panitis, paralysis,  &c.  Its  most  valuable  application  appears,  however,  to  be  in  cynanche 
maligna  and  scarlatina  maligna,  used  either  as  a  gargle  or  administered  internally.  It  is 
generally  stated  that  Capsicums  have  no  narcotic  quality ;  but  it  would  appear  that  some 
of  the  American  species  are  an  exception  to  that  rule,  as  is  the  case  with  Capsicum  toxi- 
carium  ;  this,  however,  requires  confirmation.  That  some  species  have  fruits  which  are 
neither  narcotic  nor  pungent  in  any  considerable  degree,  if  at  all,  is  most  certain,  for 
many  of  them  are  common  articles  of  food  or  cookery.  But  it  is  stated  that  the  poison- 

ous species  derive  their  properties  from  the  presence  of  a  pulpy  matter  which  surrounds 
the  seeds  ;  and  that  the  wholesome  kinds  are  destitute  of  this  pulp,  the  fruit  consisting 
only  of  what  Botanists  call  the  sarcocarp  ;  that  is  to  say,  the  centre  of  the  rind,  in  a 
more  or  less  succulent  state.  This  is  not,  however,  a  point  by  any  meaiis  well  esta- 

blished. Tomatoes,  the  fruit  of  the  Lycopersicum,  commonly  called  Love  Apples,  in 
allusion  to  the  supposed  power  which  they  possess  of  exciting  tender  feelings,  are  a 
common  ingredient  in  sauces.  Egg  Apples,  also  called  Brinjals,  or  Aubergines,  are  pro- 

duced by  Solanum  Melongena ;  but  they  are  uneatable  till  the  viscid  juice  which  they 
contain  has  been  removed.  Several  are  much  esteemed  in  Peru ;  the  berries  of  So- 

lanum muricatum  and  nemorense  are  commonly  eaten  ;  and  those  of  S.  quitoense  are 
called  Quito  Oranges  (Naranjitas  de  Quito).  Muriti  assures  us  that  Mandrake  Apples 
are  as  harmless  as  they  are  beautiful  and  fragrant  ;  and  the  Kangaroo  Apple,  produced 
by  Solanum  laciniatum,  is  a  common  food  among  the  Tasmannians ;  Mr.  Backhouse 
states,  howeyer,  that  although  when  perfectly  ripe  it  may  be  eaten  in  any  quantity  with 
impimity,  yet,  while  unripe,  it  is  acrid  and  produces  a  burning  sensation  in  the  throat. 

The  common  Potato,  in  a  state  of  putrefaction,  is  said  to  give  out  a  most  vivid  light, 
sufficient  to  read  by.  This  was  particularly  remarked  by  an  officer  on  guard  at  Strasburgh, 
who  thought  the  barracks  were  ou  fire,  in  consequence  of  the  light  thus  emitted  from  a 
cellar  full  of  Potatoes. 

Solanum  marginatum  is  used  in  Abyssinia  for  tanning  leather. — A .  Rich.  The 
berries  of  Solanum  nigrum  are  employed  on  Ascension  in  making  "  Plum  puddings  " for  the  garrison,  Nierembergia  hippomanica  is  said  by  the  Gauchos  of  the 
Argentine  republic  to  be  very  poisonous  to  horses. — Micrs.  Punneeria  coagulans  is 
used  in  Scinde  as  a  substitute  for  rennet,  in  making  cheeses. — Stocks. 

In  addition  to  the  foregoing  statement,  I  subjoin  the  following  remai'ks  by 
Mr.  Miers,  the  -learned  investigator  of  this  order  : — 

"  The  differential  characters  that  for  a  long  while  served  to  mark  the  limits  of 
the  Scrophulariaceao  and  Solanacea;  were  that  the  former  were  distinguished  by  a 
corolla  more  or  less  bilabiate,  with  an  imbricated  eestivation,  didynamous  stamens, 
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and  a  straight  or  slightly  curved  embryo  ;  while  the  latter  possessed  a  regular  corolla, 
five  equal  stamens,  and  a  spirally  curved  embryo  ;  but  it  was  found,  as  stated  in 
p.  619,  that  the  amount  of  curvature  of  the  embryo  and  the  more  or  less  didynamous 
character  of  the  stamens  were  features  too  variable  to  be  depended  upon.  So  long 
as  the  anomalous  cases  were  few,  the  rule  was  maintained  for  the  sake  of  convenience, 
but  as  science  advanced,  the  exceptions  became  seriously  multiplied,  and  in  order  to 
obviate  farther  difficulty,  Mr.  Bentham  combined  a  number  of  these  anomalies  into  a 

Fig  CCCCXVII.  bi^ 

distinct  and  osculant  tribe,  the  Salpiglossidese,  which  he  arranged  at  the  head  of  the 
Scrophulariaceae.  Within  the  last  few  years  the  writer  of  this  note  has  investigated 
the  family  of  the  Solanacese  with  the  object  of  defining  not  only  the  exact  limit  of  its 
several  genera,  but  of  establishing  more  obvious  landmarks  between  these  two  natural 
orders.  This  research  has  brought  to  light  a  great  number  of  new  facts,  showing 
other  cases  of  pentamerous  flowers  with  imbricate  aestivation,  and  a  far  greater 
number  in  which  the  aestivation  is  neither  imbricate,  nor  valvate  or  induplicato- 
yalvate,  but  an  intermediate  state  resulting  from  different  modifications  of  the 
imbricate.  The  exceptional  cases  were  now  found  to  amount  to  as  many  as  the 
number  of  all  the  genera  of  the  true  Solanacese,  and  it  therefore  remained  a  question 
of  some  importance  how  they  could  be  disposed  of.  There  were  only  three  modes  of 
doing  so ;  1st,  by  placing  them  in  Solanacege,  but  that  would  annihilate  the  only 
valid  distmguishing  feature  of  that  family ;  2nd,  to  admit  them  among  the  Scrophu- 

Fig.  CCCCXVII.  6is.— Dory  stigma,  Miers.  1.  a  corolla  laid  open  ;  2.  calyx  and  pistil ;  3.  seed  ; 4.  section  of  ditto. — Mitrs. 
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lariaceoo,  but  this  would  be  equally  incompatible  with  its  leading  ordinal  characters  ; 
or  3rd,  to  ari-ange  them  all  iu  an  iutcrniediate  family,  by  which  the  distinguishing 
features  of  the  two  other  great  orders  would  be  preserved  intact.  This  last 
alternative  appears  therefore  the  only  practicable  course,  and  under  this  point  of 
view  the  limits  of  such  divisions  may  be  thus  summarily  expressed,  viz. : — 

1.  ScROPiiULARiACE/E,  having  flowers  anisomcrous,  with  imbricate  pcstivation. 
2.  SoLANACEiE,  haviug  flowers  isomerous,  with  a  valvate  or  iuduplicato-valvate ticstivation. 
3.  ATROPACEiE,  having  flowers  isomerous  or  nearly  so,  with  an  ajstivatiou  either 

imbricated  or  some  modification  of  it. 

"  According  to  these  views,  it  is  proposed  to  confine  the  Solanace^  to  those  genera 
with  a  monopetalous  corolla,  having  a  5-  rarely  4-partite  border,  the  lobes  of  which 
(even  under  the  unusual  circumstance  of  the  tube  being  oblique)  are  nearly  regular 
and  equal,  and  their  margins  always  valvate  or  induplicato-valvate  in  a3stivation  : 
epipetalous  stamens  alternate  with  and  equal  to  the  number  of  the  lobes,  sometimes 
unequal  in  length  and  size,  and  the  fifth  very  rarely  sterile  ;  anthers  introrse,  bursting 
by  longitudinal  slits  or  pores;  an  ovarium  most  generally  2-celled,  rarely  3-  to  5-locular, 
with  a  simple  style  and  a  2-lobed  or  clavate  stigma  often  hollow  :  a  fruit  either 
capsular  or  baccate,  2-locular,  rarely  more-celled,  from  the  increment  of  the  placentae ; 
albuminous  seeds  with  an  embryo,  in  the  suborder  Curvembryeac  always  slender, 
terete,  and  curved  in  a  more  or  less  annular  or  spiral  form,  in  the  suborder 
Rectembryepe.  short  and  straight,  the  radicle  in  all  cases  pointing  not  to  the  base,  but 
to  the  basal  angle  of  the  seed,  and  turned  away  to  some  short  distance  from  the  hilum, 
which  is  generally  lateral  and  somewhat  marginal,  but  never  basal.  They  consist  of 
plants  with  alternate,  often  geminate,  rarely  pinnatifid  leaves,  with  an  inflorescence 
sometimes  axillary,  but  more  generally  a  little  extra-axillary  or  lateral,  either  single 
or  fasciculated,  or  in  different  modifications  of  the  cyme,  panicle,  or  corymb. 

"  The  ScROPHULARiACEiE  will  consist  of  those  genera  possessing  a  tubular  corolla 
more  or  less  curved  and  irregular,  with  a  4-  or  5-partite  border,  the  lobes  of  which  arc 
generally  unequal  and  bilabiate,  and  decidedly  imbricate,  never  valvate,  in  {estivation ; 
stamens  2  or  4,  didynamous,  rarely  5,  or  with  a  rudimentary  fifth ;  anthers  always 
introrse ;  an  ovarium  most  generally  bilocular,  a  simple  style  with  a  stigma  more  or 
less  bilabiate  or  2-lobed  :  fruit  almost  always  capsular,  in  a  very  few  cases  baccate, 
2-locular,  rarely  more-celled,  bursting  in  different  ways,  with  placentae  adnate  to  the 
dissepiment.  Seeds  albuminous,  with  an  embryo  quite  straight  or  but  little  curved, 
generally  with  the  radicle  pointed  towai'ds  a  basal  hilum  :  in  one  solitary  instance  the 
embryo  is  peripherically  curved,  and  in  the  Rhinantheae,  by  an  abnormal  extension 
of  the  podosperm,  the  hilum  appears  somewhat  lateral.  In  this  very  natural  family, 
although  the  floral  leaves  are  often  alternate,  the  cauline  leaves  are  most  generally 
opposite,  a  circumstance  that  occurs  only  accidentally  in  Solanaceae  :  the  inflorescence 
is  strictly  axillary. 

**  The  Atropace^  will  comprise  all  the  anomalous  exceptions  to  the  foregoing  rules 
in  the  Solanacese  and  Scrophulariacese,  and  will  include  plants  with  monopetalous 
flowers  with  the  tube  often  plicated  longitudinally  in  bud,  and  a  border  often  some- 

what unequal,  but  never  bilabiate,  generally  divided  into  5  lobes  which  are  always 
either  imbricately  disposed  in  aestivation  or  arranged  under  some  modification 
between  that  form  and  the  induplicate,  but  never  valvate,  the  margins  of  each  lobe 
being  constantly  free  from  the  adjoining  ones ;  they  have  generally  5  epipetalous 
fertile  stamens  alternate  with  the  lobes,  one  of  them  sometimes  shorter,  and  very 
rarely  3  of  them  sterile ;  anthers  generally  introrse,  sometimes  extrorse,  2-Iobed, 
usually  with  parallel  cells  bursting  longitudinally,  one  of  the  lobes  being  occasionally 
sterile :  ovarium  2-celled,  rarely  with  other  spurious  cells  caused  by  the  abnormal 
growth  of  the  placentae,  with  ovules  generally  ascending,  attached  to  fleshy  placentae- 
adnate  to  the  dissepiment  as  in  the  two  preceding  families,  a  simple  style,  a  bilobed 
stigma  often  of  a  peculiar  form  :  fruit  either  baccate  or  capsular;  seeds  generally 
renifoi'm  and  compressed  with  a  lateral  hilum,  the  embryo  placed  in  albumen,  and 
either  straight  or  more  or  less  curved,  sometimes  spiral,  with  the  radicle,  as  in  the 
Solanaceae,  always  turned  away  from  the  more  lateral  hilum.  Herbaceous  plants  or 
shrubs  with  a  habit  similar  to  that  of  the  Solanaceae,  with  alternate  simple  geminate 
or  fasciculate  leaves  :  inflorescence  generally  somewhat  extra-axillary  and  lateral  in 
regard  to  the  insertion  of  the  petiole. 

"  The  family  of  the  Atropaceae  is  divided  into  tribes  in  the  following  manner,  each 
tribe  being  distinguished  by  some  particular  mode  of  aestivation  or  other  peculiar 
feature  ;  these  characters  the  reader  may  consult  by  reference  to  the  work  above 
quoted,  where  a  full  diagnosis  and  illustrated  details  ai*e  given  of  nearly  each  genu& 
of  this  order,  as  well  as  of  the  Solanaceae, 
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"1st  Tribe.  Nicotiane^. 
Nicotiana,  Tourmf. 

Tabacus,  Mouch. 
Codylis,  Eafin. 
Nyctagella,  Reichenb. 
Tabacum,  Reichenb. 
Tabacina,  Reichenb. Lehmannia,  Spr. 

Sairanthus,  Don. 
Polydichs,  Miers 

Polydiclia,  Don. 

2nd  Tribe.  Dature^. 
Datura,  Linn. 
Stramonium,  Tournef. 
Dutra,  Beruh. 

Ceratocaulis,  Bernh. 
Brugmansia,  Pers. 

3rd  Tribe.  Duboise^. 
Diiboisia,  Br. 
Anthocercis,  Lab. 
Authotroche,  Endl. 

4th  Tribe.  Schizanthe.^;. 
Schizanthus,  R.  &  P. 

"5th  Tribe.  Salpiglosside^. 
Salpiglossis,  R.  &  P. 
Pteroglossis,  Miers. 
Leptoglossis,  Benth. Browallia,  Linn. 
Streptosolen,  Miers. 

6th  Tribe.  Petunie^. 
Petunia,  Juss. 

Callibrachoa,  Llav. 

Leptophragma,  Bentli.' Nierembergia,  Benth. 
Bouchetia,  DC. 

7th  Tribe.  Hyoscyame^. 
Hyoscyanfius,  Tournef. 
Scopolia,  Jacq. 

Scopolina,  Schultz. 
Physoclilsena,  Miers. 

Belenia,  Decne. 
Physodaina,  Don. 

Cacabus,  Bernh. 
Tliinogeton,  Benth. 

Dictyocalyx,  Hook.  fil. 
Anisodus,  Link. 

Whitleya,  Sweet. 
8th  Tribe.  Lkucophylle^. 
Leucophyllum,  Bonj)l. 

"  9th  Tribe.  Atrope^. 

Atropa,  Linn. Belladonna,  Tournef. 
Nicandra,  Adans. 

Calydermos,  R.  &  P. 
Cliocarpus?  Miers. Maudragora,  Tournef. 
Lycium,  Linn. 

10th  Tribe.  Solandre^. 
Solaudra,  Sio. 

Sivartzia,  Gmel. 
Marckea,  L.  C.  Rich. 

Lamarckea,  Pers. 
Juanulloa,  R.  &  P. 

Ulloa,  Pers. 
Laureria,  Schlecht. 
Portoia,  Tenore. 

Sarcophysa,  Miers. 
Ectozoma,  Miers. 

11th  Tribe.  Brxjnsfelsie^. 
Brunsfelsia,  Plum. 
Franciscea,  Pohl. 
Heterauthia,  Nees  <$:  Mart. Vrolichia,  Spr. 

The  following  is  the  arrangement  of  the  Solanace^  as  I  would  leave  them  : — 

"  1".  Suborder. 
RECTEMBRYEiE. 

1st  Tribe.  Metternichie^. 
Metternichia,  Mil: 
Sessea,  R.  <k  P. 

2nd  Tribe.  Cestre.^. 
Cestrum,  Linn. 
Habrothamnus,  Endl. 

Meyenia,  Schlecht. 
3rd  Tribe.  Fabiane^. 

Fabiana,  R.  &  P. 
Vestia,  Willd. 
Scliweukia,  Linn. 

Cha-tochilus,  Vahl. 
Mathea,  Veil. 

2^.  Suborder. 
CURVEMBRYBiE. 

4th  Tribe.    J aborose^. 
Jaborosa,  Juss. 
Dorystigma,  Miers. 
Himeranthus,  Endl. 
Trechousetes,  3Iiers. 
Salpichroma,  Miers. 

Busbeck-ia,  Mart. Perizoma,  Miers. 
Planchonia,  Dun. 

Nectouxia,  H.  B.  K. 

"  5th  Tribe.  Iochrome^. 
Dyssochroma,  Miers. 
lochroma,  Benth. 
Chsenesthes,  Miers. 

Anisodontus,  G.  Don. 
Cleochroma,  Miers. 
Lj^cioplesium,  Miers. Pcecilochroma,  Miers. 
Hebecladus,  Miers. 
Codochonia,  Dun. 
Duualia,  H.  B.  K. Dierbachia,  Spr. 
Acnistus,  Schott. 
Phrodus,  Miers. 

6th  Tribe.  Physale^. 
Physalis,  Linn. Alkekengi,  Tournef. 

Hersche'ia,  Bowd. Pentaphiltrum,  Reichenb. 
Larnax,  Miers. 
Margaranthus,  Schlecht. Witliania,  Pauq. 
HJrpnoticum,  Rodr. 
7th  Tribe.  Witheringie^. 
Witheringia,  Herit.  (non  Mart. ) 

Saracha,  R.  &  P. 
Bellenia,  R.  &  Sch. 
Jaltomata,  Schl. 

"  Bassovia,  Aubl. 
Witheringia,    Mart,  (non Herit.) 

AthenoM,  Sendter. 
Aureliana,  Sendter. 

Cliocarpus?  Miers. 
Brachistus,  Miers. 

Fregirardia,  Dun. 
Discopodium,  Hochst. 
Helsenbergia,  Tausch. 
Punneeria,  Stocks. 
Sicklera,  Sendter. 
Capsicum,  Tournef. 

8th  Tribe.  Solane^. 
Solanum,  Linn. 

Melongena,  Tournef. Pseudocapsicum,  Mon. 
Nycterium,  Vent. Androcera,  Nutt. 
Ceranthera,  Rafin. Acquartia,  Jacq. 

Cyphomandra,  Sendter. Pionandra,  Miers. 
Cyathostyles,  Schott. Pallavicinia,  de  Notaris 

Triguera,  Cav. 
Lycopersicon,  Tournef. 

Psolanum,  Neck." 

ScroplmlariacecB. 
Position. — Oleacese. — Solanace^. — Convolvulacese. 

Nolanacece. 
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Order  CCXXXIX.    ASCLEPIADACEiE.— Asclkimads. 

Apocynes,  Jm«.  Gm.  143.  (1789)  in  part.-Asclepiadeae,  R.  Brown  in  Wern.  Trans.  1-  12.  (1809) ; 
Prodr.  458.  (1810) ;  Royle  lUustr.  'ZT2.  (1835)  ;  WvM's  Contributions  to  the  botany  of  India,  i\o. 2.  p.  77.  (1834)  ;  Endl.  Gen.  cxxiii ;  JJccaisne  in  B.C.  Prodr.,  viii.  490. 

Diagnosis.— /SoZawa/  Exogens,  with  the  anthers  and  stigma  consolidated  into  a  column. 

Shrubs,  or  occasionally  herbaceous  plants,  almost  always  milky,  and  often  twinuig. 

Leaves  entire,  opposite,  sometimes  alternate  or  vvhorled,  havmg  cilise  between  tlieir  pe- tioles in  lieu  of  stipules.  Flow- 
ers somewhat  umbelled,  fasci- 

cled, or  racemose,  proceeding 
from  between  the  petioles.  Ca- 

lyx 5-divided,  persistent.  Co- 
rolla monopetalous,  hypogynous, 

5-lobed,  regular  jwith  imbricated, 
very  seldom  valvxilar,  aestiva- 

tion, deciduous.  Stamens  5,  in- 
serted into  the  base  of  the  co- 

rolla, alternate  with  the  segments 
of  the  limb.  Filaments  usually 
connate.  Anthers  2-celled, 
sometimes  almost  4-celled  in 
consequence  of  their  dissepi- 

ments being  nearly  complete. 
Pollen  at  the  period  of  the  de- 

hiscence of  the  anther  cohering 
in  masses,  either  equal  to  the 
number  of  the  cells,  or  occa- 

sionally cohering  in  pairs  and 
sticking  to  5  processes  of  the 
stigma  either  by  twos,  or  fours, 
or  singly.  Ovaries  2  ;  styles  2, 
closely  approaching  each  other, 
often  very  short ;  Stigma  com- 

mon to  both  styles,  dilated,  5- 
cornered,  with  corpusculiferous 
angles.  Follicles  2,  one  of  which 
is  sometimes  abortive.  Placenta 
attached  to  the  suture,  finally 
separating.  Seeds  numerous, 
imbricated,  pendulous,  almost 
always  comose  at  the  hilum. 
Albumen  tliin .  Embryo  straight. 
Cotyledons  foliaceous.  Radicle 
superior.  Plumule  inconspi- cuous. 

For  a  longtime  the  real  struc- 
ture of  the  present  Order  was 

misunderstood  ;  but  Brown,  in 
a  Dissertation  in  the  Transac- 

tions of  the  WerneHan  Society, 
placed  its  true  nature  beyond  doubt.  I  subjoin  the  explanation  given  by  this  celebrated 
Botanist,  who  thus  describes  the  flower  of  Asclepias  syriaca  : — 

"  The  flower-bud  of  this  plant  I  first  examined  while  the  unexpanded  corolla  was  yet 
green  and  considerably  shorter  than  the  calyx.    At  this  period  the  gland-like  bodies 

Fig.  CCCCXVIII. — Seed  and  embryo  of  Vincetoxicum  nigrum. 
Fig.  CCCCXIX. — 1.  flower  of  Cynanchum  fruticulosum  ;  2.  its  pollen  masses  ;  3.  column  of  Glosso- 

nema  Boryanum  ;  4.  flower  of  Heterostemma  acuminatum  ;  5.  one  of  its  anthers  ;  6.  its  pollen  masses  ; 
7.  Asteros'temma  repandum  ;  8.  its  coronet ;  9.  itspolIeB  masses.— X>ccaisw<;. 

Fig.  CCCCXIX 
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which  afterwards  occupy  the  angles  of  the  stigma  were  absolutely  invisible  ;  the  furrows 
of  its  angles  were  extremely  slight,  and,  like  the  body  of  the  stigma,  green  ;  the  antherae, 
however,  were  distinctly  formed,  easily  separable  from  the  stigma,  and  their  cells,  which 
were  absolutely  shut,  were  filled  with  a  turbid  fluid,  the  parts  of  which  did  not  so  cohere 
as  to  separate  in  a  mass  ;  of  the  cucuUi,  which  in  the  expanded  flower  are  so  remarkable, 
and  constitute  the  essential  character  of  the  genus,  there  was  no  appearance. 

*'In  the  next  stage  submitted  to  examination,  where  the  corolla  neai'ly  equalled 
the  calyx  in  length,  the  gland-like  bodies  of  the  stigma  were  become  visible,  and  con- 

sisted of  2  nearly  filiform,  light-brown,  parallel,  contiguous,  and  membranaceous 
substances,  secreted  by  the  sides  of  the  furrow,  which  was  now  somewhat  deeper. 
Instead  of  the  filiform  processes,  a  gelatinous  matter  occupied  an  obliquely  descending 
depression  proceeding  from  towards  the  base  of  each  side  of  the  angular  furrow. 

"  In  a  somewhat  more  advanced  stage,  the  membranes  which  afterwards  become 
glands  of  the  stigma  were  found  to  be  linear,  closely  approximated,  and  to  adhere  at 
their  upper  extremity.  At  the  same  time  the  gelatinous  substance  in  the  oblique 
depression  had  acquired  a  nearly  membranaceous  texture  and  a  light-brown  colour  ; 
and  on  separating  the  glands  from  its  furrow,  which  was  then  practicable,  this  mem- 

brane followed  it.  At  this  period,  too,  the  contents  of  each  cell  of  the  antherse  had 
acquired  a  certain  degree  of  solidity,  a  determinate  form,  and  were  separable  from  the 
cell  in  one  mass;  the  cuculli  were  also  observable,  but  still  very  small  and  green,  nearly 
scutelliform,  having  a  central  papilla,  the  rudiment  of  the  future  horn-like  process. 
Immediately  previous  to  the  bursting  of  the  cells  of  the  antherse,  which  takes  place  a 
little  before  the  expansion  of  the  corolla,  the  cuculli  are  completely  formed,  and  between 
each,  a  pair  of  minute,  light-green,  fleshy  teeth  are  observable,  the  single  teeth  of  each 
pair  being  divided  from  each  other  by  the  descending  alee  of  the  antherse.  The  glands 
of  the  stigma  have  acquu-ed  a  form  between  elliptical  and  rhomboidal,  a  cartilaginous 
texture,  and  a  brownish-black  colour  ;  they  are  easily  separable  from  the  secreting  fur- 

row, and  on  their  under  surface  there  is  no  appearance  of  a  suture,  or  any  indication  of 
their  having  originally  consisted  of  two  distinct  parts  ;  along  with  them  separate  also 
the  descending  processes,  which  are  compressed,  membranous,  and  light-brown  ;  their 
extremity,  which  is  still  imconnected,  being  more  gelatinous,  but  not  perceptibly  thick- 

ened. The  pollen  has  acquired  the  yellow  colour,  and  the  degree  of  consistence  which 
it  afterwards  retains.  On  the  bursting  of  the  cells,  the  gelatinous  extremity  of  each 
descending  process  becomes  firmly  united  with  tlie  upper  attenuated  end  of  the  corre- 

sponding mass  of  pollen.  The  parts  are  then  in  that  condition  in  which  they  have  been 
commonly  examined,  and  are  exhibited  in  the  figures  of  Jacquin,  who,  having  seen  them 
only  in  this  state,  naturally  considered  these  plants  as  truly  gynandrous,  regarding  the 
masses  of  pollen  as  the  antherse,  originating  in  the  glands  of  the  stigma,  and  merely 
immersed  in  the  open  cells  of  the  genuine  antherse,  which  he  calls  antheriferous  sacs;  an 
opinion  in  which  he  has  been  followed  by  Rottboell,  Koelreuter,  Cavanilles,  Smith,  and  Des- 
fontaines.  The  conclusion  to  be  drawn  from  the  observations  now  detailed  is  sufficiently 
obvious  ;  but  it  is  necessary  to  remark,  that  these  observations  do  not  entirely  apply  to 
all  the  plants  which  I  have  referred  to  the  Asclepiadese  ;  some  of  them,  especially 
Periploca,  having  a  granular  pollen,  applied  in  a  very  different  manner  to  the  glands  of 
the  stigma  ;  they  all,  however,  agree  in  having  pollen  coalescing  into  masses,  which  are 
fixed  or  applied  to  processes  of  the  stigma,  in  a  determinate  manner  ;  and  this  is,  in 
fact,  the  essential  character  of  the  Order.  Dr.  Smith,  in  the  second  edition  of  his 
valuable  Introduction  to  Botany,  has  noticed  my  opinion  on  this  subject :  but,  probably 
from  an  indistinctness  in  the  communication,  which  took  place  in  conversation,  has 
stated  it  in  a  manner  somewhat  different  from  what  I  intended  to  convey  it  to  him  ; 
for,  according  to  his  statement,  the  pollen  is  projected  on  the  stigma.  The  term 
projection,  however,  seems  to  imply  some  degree  of  impetus,  and  at  the  same  time 
presents  the  idea  of  something  indeterminate  respecting  the  part  to  which  the  body 
so  projected  may  be  applied.  But  nothmg  can  be  more  constant  than  the  manner  in 
which  the  pollen  is  attached  to  the  process  of  the  stigma  in  each  species." 

Erown,  who  first  distinguished  Asclepiads,  stated  that  they  differed  solely  in  the 
peculiar  character  of  their  sexual  apparatus  ;  but  this  was  of  so  unusual  a  kind  in 
Asclepiads,  as  to  justify  a  deviation  from  the  general  rule,  that  Orders  cannot  be 
established  upon  solitary  characters.  In  Dogbanes  the  stamens  are  distinct,  the 
pollen  powdery  (that  is  to  say,  in  the  ordinary  state),  the  stigma  capitate  and 
thickened,  but  not  particularly  dilated,  and  all  these  parts  distinct  the  one  from  the 
other.  But  in  Asclepiads  the  whole  of  the  sexual  apparatus  is  consolidated  into  a 
single  body,  the  centre  of  which  is  occupied  by  a  broad  disk-like  stigma,  and  the 
gi-ains  of  pollen  cohere  in  the  shape  of  waxy  bodies  attached  finally  to  the  5  corners 
of  this  stigma,  to  which  they  adhere  by  the  intervention  of  peculiar  glands. 

The  Order  is  one  of  those  which  contain  indifferently  what  are  called  succulent  plants 
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and  such  as  are  in  the  usual  state  of  other  plants  ;  this  excessive  development  of  the 
cellular  tissue  of  the  stem,  and  reduction  of  that  of  the  leaves,  occurs  in  its  greatest  degree 
in  Stapelia  and  Ceropogia  ;  is  diminished  in  Dischidia,  the  succulence  of  which  is 
confined  to  the  leaves  ;  and  almost  disappears  in  Hoya, 
the  stem  of  which  is  in  the  usual  state,  but  the  leaves 
between  fleshy  and  leathery. 

It  has  already  been  stated,  under  the  Order  ot  Dog- 
banes, that  the  resemblances  found  between  that  Order 

and  Asclepiads  seemed  to  be  one  of  analogy  rather  than 
of  real  affinity  ;  for  the  economy  of  the  flowers  and  seeds 
in  the  two  Orders  are  widely  dificrent.  The  amygdaloid 
embryo  of  Asclepiads,  with  hardly  a  trace  of  albumen,  is 
entirely  different  from  that  of  Dogbanes,  which  is  very 
small,  and  furnished  most  abundantly  with  albumen. 
The  anthers  and  stigma  of  Dogbanes  form  no  organic 
union,  but  they  grow  into  one  solid  central  mass  in  the 
Asclepiads,  whence  proceed  other  physiological  and  struc- 

tural peculiarities. 
Other  Botanists  do  not  attach  the  same  importance  to 

these  circumstances,  and  continue  to  associate  the  two 
Orders,  adopting  the  opinion  of  Brown,  who  considei'ed 
that  they  differed  solely  in  the  nature  of  their  stamens  Fig.  (;CCCXX. 
and  stigma,  the  stamens  of  Dogbanes  being  distinct  with 
powdery  pollen,  and  those  of  Asclepiads  adherent  to  the  table-shaped  stigma,  the  pollen 
being  contained  in  bags,  formed  by  the  separation  of  the  endothecium.  And  M.  Alph. 
De  CandoUe  has  recently  taken  the  same  view  of  the  matter — Ann.  Sc.  Nat.  3.  ser.  1. 
255.  He  even  shows  that  the  distinction  found  in  the  stamens  and  pistil  of  Dogbanes 
and  Asclepiads  is  not  so  positive  as  it  is  supposed  to  be,  for  there  ai'e  Asclepiads  with 
stamens  free  from  their  very  base,  and  small  stigmas,  while  on  the  other  hand  certain 
Dogbanes  have  filiform  appendages  at  the  end  of  their  anthers,  and  great  glandular 
stigmas  to  which  the  anthers  adhere  with  force.  He  even  thinks  that  the  only  precise 
distinction  resides  in  the  pollen,  the  grains  of  which  are  always  separate  in  Dogbanes, 
always  in  waxy  masses  or  bags  in  Asclepiads.  The  reason  why  these  great  Botanists 
attach  small  importance  to  the  albumen  as  a  distinction,  is  doubtless  because  in  certain 
Dogbanes,  such  as  Cerbera,  that  secretion  is  absent,  although  in  the  mass  of  the  Order 
it  is  most  abvmdant ;  but  it  is,  I  think,  evident  that  the  tendency  among  Dogbanes  is  to 
form  albumen  in  abundance,  and  that  no  such  tendency  exists  among  Asclepiads. 

Africa  must  be  considered  as  the  great  field  of  Asclepiads,  especially  its  southern 
point,  where  vast  numbers  of  the  succulent  species  occupy  the  dry  and  sterile  places  of 
that  remarkable  country.  In  tropical  India  and  New  Holland,  and  in  all  the  equinoc- 

tial parts  of  America,  they  also  abound.  Two  genera  only  are  found  in  northern  lati- 
tudes, one  of  which,  Asclepias,  has  many  species,  and  is  confined  apparently  to  Noi'th 

America  ;  the  other,  Cynanchum,  is  remarkable  for  extending  from  59°  north  latitude 
to  32**  south  latitude.    A  Stapelia  is  foimd  in  Sicily. 

The  roots  are  generally  acrid  and  stimulating,  whence  some  of  them  act  as  emetics, 
as  Tylophora  asthmatica  and  Secamone  emetica  ;  others  are  diaphoretic  and  sudorific, 
as  the  purgative  Asclepias  decumbens,  which  has  the  singular  property  of  exciting 
general  perspiration  without  mcreasing  in  any  perceptil»le  degree  the  heat  of  the  body  ; 
it  is  constantly  used  in  Virginia  against  pleurisy.  Their  milk  is  usually  acrid  and 
bitter,  and  is  always  to  be  suspected,  although  it  probably  participates  in  a  slight  degree 
only  in  the  poisonous  qualities  of  that  of  Dogbanes,  if  we  can  judge  from  the  use  of 
some  species  as  articles  of  food.  Ceropegia  ?  edulis,  Oxystelma  esculentum,  and  two 
Sarcostemmas,  Forskahhanum,  and  stipitaceum,  are  all  i-eported  to  be  eatable.  The 
Cow  Plant  of  Ceylon,  or  Kiriaghuna  plant,  Gymnema  lactiferum,  yields  a  milk  of 
which  the  Cingalese  make  use  for  food  ;  its  leaves  are  also  used  when  boiled.  But 
very  httle  is  known  about  the  real  qualities  of  such  plants,  and  as  to  Oxystelma  escu- 

lentum, Roxburgh  says  he  did  not  find  that  the  natives  ever  eat  it,  and  Dr.  Wight 
makes  the  same  statement ;  adding,  however,  that  in  decoction  it  is  used  as  a  gargle 
for  aphthous  affections  of  the  mouth  and  fauces.  The  root  and  tender  stalks  of  Hova 
viridiflora  sicken  and  excite  expectoration.  Asclepias  tuberosa,  or  Butterfly- weed,  is 
a  popular  remedy  in  the  United  States  for  a  variety  of  disorders  ;  its  properties  seem 
to  be  those  of  a  mild  cathartic,  and  of  a  certain  diaphoretic  attended  with  no  inconsi- 

derable expectorant  effect.  A  decoction  of  Asclepias  curassavica,  or  Wild  Ipecacuanha 
of  the  West  Indies  is  used  by  the  Negroes  as  an  emetic  and  purgative,  and  is  said  to  be 

Fig.  CCCCXX.— Stapelia. 
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efficacious  in  gleets  and  fluor  albus.  The  roots  of  Tylopliora  asthmatica  are  acrid,  and 
used  on  the  coast  of  Coromandel  as  a  substitute  for  Ipecacuanha.  Dr.  Roxburgh  found 
it  to  answer  the  same  purpose  as  tliat  drug,  and  had  also  very  favourable  reports  of  it 
from  others.  Dr.  J.  Anderson,  Physician-General  at  Madras,  confirms  this  ;  it  was 
used  with  great  success  in  a  dysentery  that  was  ua  his  time  epidemic  in  the  British 
camp.  No  doubt  it  is  one  of  the  most  valuable  medicines  in  India.  In  large  doses  it 
is  emetic  ;  in  smaller  doses  often  repeated  it  acts  as  a  cathartic.  Burnett  states  it  to 
be  valuable  as  a  sudorific,  and  to  be  pecuUarly  beneficial  m  humoral  asthma.  Similar 
qualities  are  possessed  by  Sarcostemma  glaucum,  the  Ipecacuanha  of  Venezuela.  The 
Cynanchum  acutum  and  Vincetoxicum  officinale  are  both  drastics  ;  the  former  produces 
a  drug  called  Montpellier  Scammony.  The  milk  of  Periploca  gr£eca  is  very  acrid,  and 
has  been  employed  by  Orientals  as  a  wolf-poison  ;  Gonolobus  macrophyllus  is  reputed 
to  have  furnished  the  North  American  Indians  with  a  juice  to  poison  their  arrows. 
The  root  and  bark,  and  especially  the  inspissated  milk,  of  Calotropis  gigantea,  the 
Akund,  Yercum,  or  Mudar  plant  of  India,  is  a  powerful  alterative  and  purgative  ;  it  is 
especially  in  cases  of  leprosy,  elephantiasis,  intestinal  worms,  and  venereal  affections 
that  it  has  been  found  important.  The  leaves  of  Soleuostemma  Argel  are  used  in 
Egypt  for  adulterating  Senna,  but  whether  intentionally  or  from  mere  carelessness  is 
uncertain.  They  form  a  large  proportion  of  some  samples  of  Alexandrian  (Nubian) 
Senna  ;  but  they  are  more  bitter  than  those  of  Senna,  and  according  to  Guibourt  are 
unsafe  to  administer,  in  consequence  of  their  u'ritating  properties.  It  is  said  that 
Gomphocarpus  fruticosus,  also  called  Argel  or  Arghel  in  Syria,  is  employed  for  the 
same  purpose.  The  roots  of  Hemidesmus  indicus,  from  which  Mr.  Garden  obtained 
Smilasperic  acid,  are  largely  employed  in  India  as  a  substitute  for  Sarsaparilla.  Its 
diuretic  effect  is  remarkable.  It  also  acts  as  a  diaphoretic  and  tonic.  An  account  of 
the  Hemidesmus  has  been  published  by  Mr.  Bell,  Pharm.  Journ.  3.  239.  It  is  admi- 

nistered in  the  form  of  a  syrup  ;  but  an  infusion  and  decoction  have  been  used,  the  pro- 
portions being  the  same  as  those  adopted  m  the  decoction  of  Sarsaparilla  ;  viz.  two 

ounces  of  the  root  to  a  pint  of  water.  It  is  more  than  probable  that  caoutchouc  is 
contauied  in  several,  for  Cynanchum  ?  ovalifolium,  accordmg  to  Wallich,  yields  excel- 

lent caoutchouc  at  Penang  ;  the  tenacity  of  some  species  may  be  owing  to  its  presence, 
as  of  Marsdenia  tenacissiraa,  employed  for  bowstrings  by  the  mountaineers  of  Rajmahl ; 
the  fibre  of  this  plant,  and  of  Urtica  tenacissima,  was  the  strongest  Roxburgh  ever  met 
with.  Orthanthera  viminea,  attaining  a  height  of  10  feet,  is  also  remarkable  for  the 
length  and  tenacity  of  its  fibre.  Some  species  yield  indigo  of  excellent  quality,  as 
Marsdenia  tinctoria,  found  in  Sylhet,  and  Gymnena  1  tingens.  See  Eoyle's  Illustrations^ 
p.  274,  for  much  more  interesting  matter  connected  with  the  sensible  properties  of 
plants  of  this  Order,  and  especially  of  the  Mudar. 

I.  PKRIPLOCEiE. 
Cryptostegia,  R.  Br. Zucchellia,  Dec. 
Tacazzea,  Dec. 
^^chmolepis,  Dec. 
Gymnanthera,  R.  Br. 
Camptocarpus,  Dec. 
Finlaysonia,  Wall. 
Hemidesmus,  R.  Br. 
Brachylepis,  Wight  et  A. 
Decalepis,  Wight  et  Am. 
Streptocaulon,  Wigt.etA. 
Harpanema,  Dec. 
Atherandra,  Dec. 
Phyllanthera,  Blume. 
Lepistoma,  Blume. 

Leposma,  Blum. 
Periploca,  L. 
Campelepis,  Falc. 
Myriopteron,  Griff. Pentoretia,  Dec. 
Ectadium,  E.  Mey. 

II.  Secamone^. 
Secamone,  R.  Br. 
Goniostemma,  Wight. 
Toxocarpus,  Wight  et  A. 
III.Asclepiade^Ver/e, 
Mitostigma,  Dec. 
A  Stephanas,  R.  Br. 
llacmu.\,  E.  Mey. 

Hemipogon,  Dec. Nautonia,  Dec. 
Steinheillia,  Dec. 
Microloma,  R.  Br. 
Metaplexis,  R.  Br. 

Urostelma,  Bunge. 
Parapodium,  E.  Mey. Barjonia,  Dec. 
Pycnostelma,  Dec. 
Menastelma,  R.  Br. Roulinia,  Dec. 
Euslenia,  Nutt. 
Ampclanus,  Raf. 

Coidylogne,  E.  Mey. 
Xysmalobium,  R  Br. Odontanthera,  Wight, 
Periglossum,  Dec. 
Glossostephanus,  E.Mey. 
Podostigma,  Ell. 

Stylandra,  Nutt. Anantherix,  Nutt. 
Acerates,  EU. 

Polyothus,  Nutt. Vincetoxicum,  Rlccnch. 
Pentaqonium,  Schauer, 
Blyttia,  W.  Am. 

Ilaplostemma,  Endl. Oncinema,  W.  Am. 
Orthosia,  Dec. 
Cynoctonum,  E.  Mey. Bunhuria,  Harv. 
Pycnoneurum,  Dec. Ilolostemuia,  R.  Br. 

GENERA. 
'  Solenostemma,  Hayn. 

Argclia,  Dec. Arauja,  Brot. 
Physianthus,  Mart. Schubertia,  Mart.  etZuc. 

Calotropis,  R.  Br. 
Eutropis,  Falc. 
Pentatropis,  R.  Br. 
Kanahia,  R.  Br. 
Sarcostemma,  R  Br. 
Oxystelma,  R.  Br. 
Daemla,  R.  Br. Hockea,  Endl. 
Eustegia,  R.  Br. 
Peplonia,  Dec. Decanema,  Dec. 
Endotropis,  Endl. 
Cynanchum,  Linn. Pentarrhinum,  E.  Mey. 
Schizoglossuin ,  E.  Mey. 
Glossonema,  Dec 

Conomitra,  Fenzl 
Aspidoglossum,  E.  Mey. 
Lagarinthus,  E.  Mey. 

Rhinolobium,  W.  Am. 
Gomphocarpus,  R.  Br. 
Asclepias,  L. 
Apocywim,  Tourn. Ditassa,  R.  Br. 

Tassadia,  Dec. 
Calostigma,  Dec. 
Oxypetalum,  R.  Br. Gotho/rcda,  Vent. 

Schistogyne,  Hook.  etArn. Melinia,  Dec. 
Brachylepis,  Hk.  et  A. Sonninia,  Rchb. 
Diplolepis,  R.  Br. Morrenia,  Lindl. 

Turrigera,  Dec. 
Rhyssostelma,  Dec. Seutera,  Reich. 

Lyonia,  Ell. 
IV.  GONOLOBE^. 

Matelea,  Aiibl. 
Hostea,  Willd. Gonolobus,  Michx. 

Ibatia,  Dec. 
Macroscepis,  H.B.  K. Fischeria,  DC. 
Lachnostoma,  H.  B.  K Pherotrichis,  Dec. 
Polystemma,  Dec. 
Blepharodon,  JJec. 
Nephradenia,  Dec. 
Dictyanthus,  Dec. Chthamalia,  Dec. 

V.  Stapeli.e. 
Ptycanthera,  Dec. Tenaris,  E.  Mey. 
Tylophora,  R.  Br. 
Hybantliera,  Endl 
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Asterostemma,  Dec. 
Cosinostignia,  Wiyht. 
Pervillaca,  I>ec. 
Marsdenia,  It.  Br. 

Sicyocarpus,  Boj. 
Ciomtra,  Griseb. 

Dregea,  E.  Mcij. 
Pergularia,  L. 
Stephaiiotis,  Thoxiars. 
Gyuinenia,  R.  Br. 
Bidaria,  Endl. 
Gongronenia.  Endl. 
Sai  colobus,  R.  Br. 
Trichosandra,  Dec. 

T?livssolobium.  E.  Mcy. 
(irlliaiitlicra,  Whjht. 
]\liicroi)et;iluin,  Burchell. 
I'eiitasacnie,  Wall. 
Loptadenia,  R.  Br. 
l?aiTowia,  Dec. 
1  letcrosteinma,  Wgh.et  A. 
Concbopliyllum,  Blunic. 
Discbidia,  /{.  Br. 

Coluris,  Vabl. 
Lcptflstcmma,  lilume. 

Pterosteliiia,  Wight. 
Pbysostelma,  Wight. 
Centrostemma,  Dec. 

Cyrtoceras,  Hennet. 
Cystidiaiithus,  Ilassk. 
Iloya,  R.  Br. 

Sperlingia,  Valil. 
Plerygocarpu.^,  Ilocbs. Riochreuxia,  I>cc. 

Ceropegia,  L. 
Aiiisotoiiia,  Fenzl. 
I<>iopetaluni,  Wiijht. 
Hracbystelnia,  R.  Br. 
('aralluma,  R.  Br. 
Hoiiceiosia,  Wight. 

Desm idorchis ,  Kh renb . 
Hutchinin,  Wigbt. 

Sisyranthus,  Em.  Mey. 
Apteraiitbes,  Mik. Piarantbus,  R.  Br. 
Ilueinia,  R.  Br. 
Stapeba,  L. 
Iloodia,  Sweet. 
Monothylacium,  Don. 
Scytanthus,  Hook. *      *  * 

Raxtera,  Rchb. 
Ilarrisonia,  Hook 

Apoxyantbera,  Uochst. 
Raphionacme,  Harv. 

Numbers.  Gen.  141.    Sp.  910. 

Position. — Convolvulacere. — Asclepiadace^. — Solanaceae. 

Apocynace(P. 

1  2  4 
Fig.  CCCCXXI. 

From  specimens  of  the  Mudar  plant  forwarded  to  Dr.  Maclagan  hY  his  Brother, 
that  species  would  appear  to  be  Calotropis  procera  {alias  Hamiltoni)  rather  than 
C.  gigantea.  The  root  of  Gomphocarpus  pedunculatus,  when  peeled,  is  eaten  in 
Abyssinia,  under  the  name  of  Enteltel,  as  also  are  the  bitter-sweet  tubers  of  Ceropegia 
Vignaldiana,  which,  when  cooked,  resemble  Jerusalem  Artichokes. — A.  Richard. 

ADDITIONAL  GENERA. 

Pentanura,  Bl. 
Phyllanthera,  Bl. 
Atherostemon,  Bl. 
Dicerolepis,  Bl. 
Cryptolepis,  R.  Br.  I 

Lepistoma,  Bl.  J 
Mastostigma,  Stocks,  near  Cynanchum. 

Periplocese. 

Cystidianthus,  Bl.  \ Acanthostemma,  Bl. 
Otostemma,  Bl.  >  near  Hoya. 
Cathetostemma,  Bl.  I 
Plocostemma,  Bl.  J 
Curroria,  Planchon,  near  Stapelia. 
Jasminanthes,  Bl. 
Belostemma,  Wall. 
Trichosacme,  Ziicc. 
Leichardtia,  R.  Br. 

Fig.  CCCCXXI. — Schiibertia  multiflora.  1.  the  anthers  united  to  the  stigma ;  2.  the  ovary  and 
stignaa,  from  the  latter  of  which  the  pollen  masses  have  been  removed ;  3.  a  pair  of  pendulous 
pollen  masses,  with  then-  gland ;  4.  the  ripe  follicles. 
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Order  CCXL.    CORDIACEiE.— Sebestens. 

R.  Broivn  Prodr.  492.  (1810) ;  Martins  N.  G.  et  Sp.  2.  138,  both  without  a  name.— CoMiacess,  Link 
Ilandb.  1.  669.  (1829)  ;  Endl.  Gen.cxlii. — Arguzise,  im/c.— Borragineae  Cordiese,  Alph,  DC.  Prodr. 
8.  4(57. 

Diagnosis. — Solanal  Exogens,  with  5  free  stamens,  axile  placentcB,  and  leafy  cotyledons, 
folded  longitudinally. 

Trees.  Leaves  alternate,  scabrous,  without  stipules,  of  a  hard  harsh  texture.  Flowers 
panicled,  never  gyrate,  with  minute  bracts.     Calyx  inferior,  4-  5-toothed,  ribbed  in 

most  cases.  Corolla  monopetalous, 
4-  5-cleft,  i-egular,  imbricated.  Sta- 

mens alternate  with  the  segments  of 
the  corolla,  out  of  which  they  arise  ; 
anthers  versatile.  Ovary  superior, 
4-  8-celled,  with  1  pendulous,  anatro- 
pal  ovule  in  each  cell  ;  style  conti- 

nuous ;  stigma  4- 8-cleft,  with  recurved 
segments.  Fruit  drupaceous,  4-  8- 
celled  ;  part  of  the  cells  frequently 
abortive.  Seed  pendulous  from  the 
apex  of  the  cells  by  a  long  funiculus, 
upon  which  it  is  turned  back  ;  em- 

bryo inverted,  with  the  cotyledons 
plaited  longitudinally  ;  albumen  0  ; 
radicle  superior. 

The  plaited  cotyledons  and  dicho- 
tomous  style  first  led  to  the  separation 
of  this  Order  from  Borageworts, 
with  which  it  was  formerly  associated, 
chiefly,  it  is  to  be  supposed,  on  ac- 

count of  the  roughness  of  the  leaves. 
Von  Martins  remarks,  that  it  is  in 
fact  much  nearer  Bindweeds,  from 
which  it  differs  in  its  inverted  embryo 
and  drupaceous  fruit.  Nevertheless, 
M.  Alph.  De  Candolle  has  reverted 
to  the  old  opinion,  and  admitted  it  as 
the  fii'st  tribe  of  his  Borraginese.  I 
confess,  however,  that  it  seems  to  me 
impossible  to  admit  Sebestens  even 
into  the  same  category  as  Borage- 
worts,  the  indispensable  peculiarities 
of  which  ai'e  a  gyrate  inflorescence, 
and  nucamentaceous  fruit,  neither  of 
which  circumstances  occur  here. 

The  species  are,  for  tlie  most  part, 
natives  of  the  tropics  of  both  hemi- 

spheres. A  few  occur  in  the  cooler 
parts  of  South  America. 

The  flesh  of  their  fruit  is  succulent,  mucilaginous,  and  emollient,  as  is  seen  in  Cordia 
Myxa  and  latifolia.  They  are  believed  to  have  been  the  Persea  of  Dioscorides.  The 
smell  of  their  nuts  when  cut  is  heavy  and  disagreeable,  the  taste  of  the  kernels  like  that 
of  fresh  filberts.  They  are  the  true  Sebestens  of  the  European  Materia  Medica,  but  ac- 

cording to  Roxburgh,  are  not  used  in  the  Northern  Circars  of  India,  for  any  medicinal 
purpose.  When  ripe  they  are  eaten  by  the  natives,  and  also  most  greedily  by  several 
sorts  of  birds,  being  of  a  sweetish  taste.  Cordia  Rumphii  has  a  brown  wood,  beautifully 
veined  with  black,  and  smelling  of  musk.  The  timber  of  C.  Gerascanthus,  called  Bois 
de  Chypre,  and  Spanish  Elm,  is  of  some  importance  in  the  West  Indies.    The  bark  of 

CCCCXXIf. 

Fig.  CCCCXXII. — Cordia  Sebestena.    1.  calyx  ;  2.  pistil ;  3.  transverse  section  of  embryo. 
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C.  Myxa  is  a  mild  tonic,  and  is  used  in  India  for  astringent  gargles  ;  its  root  is  thought  to 
be  laxative.  The  wood  is  soft,  and  of  little  use  except  for  fuel.  It  is  reckoned  one  of 
the  best  kinds  for  kiiidUng  fire  by  friction,  and  is  said  to  have  furnished  the  wood 
from  which  the  Egyptians  constructed  their  niunimy-cases. 

GENERA. 
Geraschaiithus,  P.  Br.    iPliysoclada,  ̂ .  DC.       ISebestena,  Ocertn. 

Cerdana.  li.  V.  \My\ii,  Kadi.  |  l>iacoria,  Ew//. 
Khalxlocalvx,  ^.  DC.      |  Vanonia,  DC  ?riacelliuin, /^wn^'.;. 
I'ilicoidia,"^  OC.  i  I 

NUM15KRS.  Gen.  11.   Sp.  180. 

Position.  — Coudiace/F.. — Convolvulaccic. 
Boraffinaccce. 

Cordia,  Plum, 
Borellia,  Neck. 
Firensia.  Neck. 

The  drupes  of  Cordia  abyssinica  are  eaten  by  the  Abyssinians,  who  call  the  plant 
Wanzey  or  Vauzey. — A .  Richard. 

The  berries  of  Varronia  rotnndifolia  fatten  cattle  and  poultry. — Seemann. 
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Order  CCXLI.    CONVOLVULACEtE.— Bindweeds. 

Convolvuli,  Jnss.  Gen.  133.  (1789).— Convolvulacese,  R.  Brown,  Prodr.  481.  (1810);  Lindl.  Spnops. 167.  (1829);  Choisi/  in  Mem.  Soc.  Phys.  Genev.  (1834);  Alph.  DC.  Frodr.  9.  323. 

Diagnosis. — Sjlanal  Exogens^  with  5  free  stamens,  hasal  placentcBj  and  leafy  doubled  up 
cotyledons. 

Herbaceous  plants  or  shrubs,  usually  twining  and  milky,  smooth,  or  with  a  simple 
pubescence,  sometimes  erect  bushes.    Leaves  alternate,  undivided,  or  lobed,  seldom 

pinnatifid,  with  no  stipules.  Inflorescence  axillary  or  terminal  ;  peduncles  1-  or  many- 
flowered,  the  partial  ones  generally  with  2  bracts,  which  sometimes  enlarge  greatly 
after  flowering.  In  Mina  the  inflorescence  is  a  one-sided  and  almost  scorpioid  raceme. 
Calyx  persistent,  in  5  divisions,  remarkably  imbricated,  as  if  in  more  whorls  than 
one,  often  very  unequal.  Corolla  monopetalous,  hypogynous.  regular,  deciduous  ;  the 
limb  5-lobed,  plaited  ;  the  tube  without  scales.  Stamens  .5,  inserted  into  the  base  of 
the  corolla,  and  alternate  with  its  segments.  Ovary  simple,  with  2  or  4  cells,  seldom 
with  1 ;  sometimes  in  2  or  4  distinct  divisions  ;  few-seeded  ;  the  ovules  definite  and 
erect,  when  more  than  1  collateral  ;  style  1,  usually  divided  at  the  top,  or  as  many  as 
the  divisions  of  the  ovary,  and  arising  from  their  base  ;  stigmas  obtuse  or  acute.  Disk 
annular,  hypogynous.  Capsule  with  from  1  to  4  cells,  succulent  or  capsular  ;  the  valves 
fitting,  at  their  edges,  to  the  angles  of  a  loose  dissepiment,  bearing  the  seeds  at  its  base. 
Seeds  with  a  small  quantity  of  mucilaginous  alljumen  ;  embryo  curved  ;  cotyledons 
leafy,  shrivelled  ;  radicle  inferior,  next  the  hilum. 

The  plaited  corolla,  imbricated  calyx,  and  climbing  habit,  are  the  primxt  facie 
marks  of  this  Order,  which  approaches  Sebestens  in  its  shrivelled  cotyledons,  and 
through  that  tribe  Borageworts.  Mina  here,  with  its  almost  scorpioid  inflorescence, 
and  Nolanads  among  the  Echials,  would  seem  to  establish  even  a  more  direct 
relationship  between  Bindweeds  and  that  Order.  Phloxwoi'ts  are  known  by  their 
more  copious  albumen,  straight  embryo,  and  loculicidal  dehiscence,  which  in  Bind- 

weeds is  always  opposite  the  dissepiments.  Hydrophyls  are  characterised  by  their 
parietal  placentte,  and  taper  embryo  lying  in  the  midst  of  fleshy  albumen.  Night- 

shades have  a  dicarpellary  fruit,  with  axile  placentae,  and  numerous  seeds  ;  otherwise, 
they  are  sometimes  very  like  the  shrubby  erect  species  of  Bindweed.  The  Order  has 
been  re-arranged  by  Choisy  in  De  Candolle's  Prodremus,  but  that  author  has  been 
sharply  criticised  by  Bentham  (London  Journal  of  Botany,  May,  1845,  p.  244),  and 
with  justice. 

Fig.  CC^'CXXIII. — Ipomoea  Ritatoides.  1.  the  pistil  and  annular  disk;  2.  a  transverse  section  of the  ovary ;  3.  a  capsule  of  Convolvulus  tricolor ;  4.  a  vertical  section  of  the  seed  of  that  species. 
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Very  abundant  in  all  parts  of  the  tropics,  but  rare  in  cold  climates,  where  a  few  only 
are  found  ;  they  twine  round  other  shrubs,  or  creep  among  the  weeds  of  the  sea-shore. 
In  the  coldest  climates  they  are  unknown. 

Their  roots  abound  in  an  acrid  milky  juice,  which  is  strongly  jjurgative  ;  this  quality 
depends  upon  a  peculiar  resin,  which  is  the  active  principle  of  Jalap,  Scammony,  and 
others  whose  roots  possess  similar  qualities.  Scammony  is  exclusively  furnished  by 
Convolvulus  Scammonia,  a  Syrian  perennial  ;  and  a  similar  drastic  substance  is 
obtained  from  Ipomoea  tuberosa,  the  Spanish  Arbour  Vine  of  Jamaica,  Pharbitis 
cathartica,  a  St.  Domingo  plant,  two  Bx-azilian  species  called  by  Martins  Piptostegia 
Gomezii  and  Pisonis,  and  others.  Of  Jalap  the  best  sort  is  obtained  from  Exogonium 
Purga,  a  beautiful  twiner  with  long  crimson  flowers  ;  but  other  species  are  also  col- 

lected under  the  same  name.  Mr.  Hartweg  ascertained  that  Ipomcea  Batatoides  is  the 
Purga  Macho  or  Male  Jalap  of  Mestitlan.  Convolvulus  Arvensis,  Soldanella,  mari- 
timus,  macrocarpus,  and  probably  many  others,  may  be  used  with  nearly  equal  advan- 

tage. The  root  of  Ipomoea  pandurata  is  employed  in  the  United  States  as  Jalap  ; 
its  operation  is  hke  that  of  Rhubarb  ;  it  is  supposed  to  be  also  diuretic.  The  roots 
of  Rhodorhiza  florida  and  scoparia,  and  Ipomoea  Quamoclit,  are  used  as  stei-nu- 
tatories  ;  those  of  Batatas  edulis  and  others  are  useful  articles  of  food  ;  the  former  is  the 
common  Sweet  Potato  of  European  gardens.  Convolvulus  dissectus  abounds  m  prussic 
acid,  and  is  one  of  the  plants  from  which  the  liqueur  Noyau  is  prepared. — Bot.  Mmj. 
3141.  The  Ipomoea  sensitiva  of  Turpin  is  remarkable  for  the  irritability  of  its  corolla. 
A  sort  of  Jalap  having  the  odour  of  Roses  is  described  by  Guibourt  in  the  P/iarm. 
Journ.  3.  331.  It  is  not  known  from  what  species  of  this  Order  it  has  been  obtained. 
Ipomoea  operculata  yields  a  purgative  drug,  imported  into  Europe  under  the  name  of 
Gomma  da  Batata  ;  and  a  long  list  might  be  made  of  other  species  whose  purga- 

tive qualites  have  Ijeen  ascertained.  Among  these,  the  following  deserve  principal 
mention  :  Ipomoea  pandurata,  or  Mechamek,  an  American  plant  ;  Ipomoea  Turpethum, 
common  in  the  East  Indies,  Malayan  Archipelago,  New  Holland,  Timor,  Otaheite, 
Friendly  Islands,  Marianne  Islands,  Tinian,  &c.;  Convolvulus  althaeoides,  a  beautiful 
Mediterranean  plant ;  and  the  Calystegias  sepium  and  Soldanella,  common  in  this 
country.  Nevertheless,  the  purgative  resin  is  hardly  present  in  certain  species,  where 
it  is  replaced  by  starch  or  sugar  ;  as  in  Batatas  edulis,  the  common  Sweet  Potato, 
whose  root  is  an  important  article  of  food  in  tropical  countries,  and  Batatas  jalapa, 
which  was  formerly  called  Ipomoea  macrorhiza,  and,  notwithstanding  the  formidable 
name  first  quoted,  is  inert ;  it  is  a  plant  inhabiting  the  sandy  soil  of  Georgia  and  Caro- 

lina, with  white  insipid  farinaceous  roots  weighing  from  40  to  50  lbs.,  and  is  asserted 
by  Elhot  (Sketch  i.  253.),  to  possess  no  purgative  properties  whatever.  Dr.  Baldwin 
assured  him  that  he  had  administered  6  drachms  of  the  powdered  root  without  effect, 
and  that  in  fact  it  contains  little  or  no  resin,  but  hke  the  Batatas  edulis  consists  chiefly 
of  saccharine  and  farinaceous  matter.  Of  some  the  seeds  partake  in  the  purgative 
quahties  of  the  roots.  The  seeds  of  the  Kaladana  or  Pharbitis  cserulea  act  as  a  quick, 
safe,  and  pleasant  cathartic  in  doses  of  30  to  40  grains.  In  some  the  leaves  are 
emollient.  A  decoction  of  the  leaves  of  Argyreia  bracteata  is  used  by  the  natives  of 
India  as  a  fomentation  in  cases  of  scrofulous  enlargements  of  the  joints  ;  the  boiled 
leaves  being  employed  as  a  poultice  at  the  same  time.  And  the  foliage  of  Ipomoea 
maritima  is  employed  in  Brazil  in  a  similar  manner.  The  species  of  Rhodorhiza  yield 
by  distillation  an  essential  oil  of  a  bitter  balsamic  flavour,  called  Oil  of  Rhodium  ; 
they  are  not,  however,  according  to  Mr.  Barker  Webb,  the  po^ia  pi^a  of  Dioscorides, 
which  he  thinks  was  certainly  Rhodiola  rosea.  The  wood  when  powdered  has  been 
recommended  to  promote  siieezing,  and  forms  an  agreeable  snuff  ;  it  is  valued  for  fumi- 
gation,  and  when  burned  diffuses  a  delightful  fragrance.  According  to  a  Dr.  Uslar, 
of  Oaxaca,  the  poison  called  in  Mexico  Guaco  is  a  Convolvulus. 

GENERA. 
I.       CONVOLVULKjE.  — 

Carpels  consolidated. 
Wilsonia,  R.  Br. 
Stylisma,  Ra/. 
E volvulus,  Linn. 

Cladostyles,  H.  B.  K. 
Meriana,  Flor.  Flum. 

Cressa,  Linn. 
Breweria,  R.  Br. 
Seddera,  Steud.  et  Hoch. 
Dufourea,  Kunth, 

Prevostea,  Chois. 
J>ethardinffia,  Nees. 

Reinwardtia,  Spreng. 
Calycobolus,  Willd. Bonamia,  Thouars. 

Neuropeltis,  Wall. 
Porana,  Burtn. 

Dinetus,  Sweet, 
Duperreya,  Gaudich. Palmia,  Endl. 

Hewittia,  Wight. 
Shutereia,  Chois. 

Skinneria,  Chois. 
Polymeria,  Linn. 
Calystegia,  R.  Br. 

Aniseia,  Chois. 
Convolvulus,  Linn. 
Merremia,  DennsL 
Rhodorhiza,  Wehb. 
Jacquemontia,  Chois. 
Exogonium,  Chois. 
Lepistemon,  Blum. 
Calonyction,  Chois. 
Bonanox,  liaf. 

Ipomoea,  L. Piptostegia,  Hoffms. 
Leptocallis,  Don. Elytrostamma,  Boj. 

Mina,  Llav. 
Quamoclit,  Tourr/-] Calboa,  Cav. 

Macrostema,  F^rs. 
Morenoa,  Llav.  et  Les, 

Batatas,  Chois. 
Operculina,  Manso. Bombycospermum,  Pri. Spiranthera,  Boj. 

Pharbitis,  Chois. 
Convolvuloides  ,Monch. 

Rivea,  Chois. 
Argyreia,  Lour. 

2  T 
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Lettsomia,  Roxb. 
Ptyxanthus,  Don, 
Samudra,  Endl. 

Endrach,  Flacourt. 
Moorcroftia,  Chois. 
Maripa,  Aubl. r>egendrea,  Webb. 
Marcellia,  Mart. 

Endrachium,  Juss. II.  DicHONDRKiE. — Car- 
pels distinct. 

Doubtful  Genera. 

Blinkworthia,  Chois. 
Dichondra,  Forst. 

Steripha,  Banks  et  Sol. 
Mouroucoa,  Aubl. Diplocalymna,  Spreng. 

Humbertia,  Commers. 
Thouiida,  Smith, 
Smithia,  Ginel. 

Demidqfia,  Gmel. 
?  Hygrocharis,  Hochst. Falkia,  Linn.Jil. 

Calibrachoa,  Llav. 
?  Cervia,  Bodrig. 

Numbers.  Gen.  43.    Sp.  660. 
Boraginaccis. 

Position. — Solanaceae. — Convolvulace^. — Polemoniacew. 
Nolanacece. 

The  Ipomoea  cathartica  is  Pliarbitis  c.  The  Flore  medicate  des  Antilles  states  that 
M.  Bauduit,  a  rich  proprietor  of  S.  Domingo,  discovered  in  this  plant  a  resinous 
juice,  which  coagulates  and  proves  to  be  profusely  purgative.  He  formed  of  it  a 
much-approved  syrup,  which  in  the  French  colonies  bears  his  name.  This  syrup 
is  very  active,  and  requires,  on  account  of  its  drastic  properties,  to  be  used  with 
great  caution. — Hooker. 

ADDITIONAL  GENERA. 

Dicranostyles,  Benth. 
Lysiostyles,  Id. 

near  Maripa. Erycibe,  Roxb. Catonia,  Veil. 
Erimatalia,  R.  &  Sch. 
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Order  CCXLII.    CUSUUTACEiE.— Dodders. 

Cuscuteae,  J.  S.  Presl.  FL  Cech.  1. 247  ;  Bartl.  Ord.  Nat.  192.  (1830)  ;  Endl.  Gen.  p.  655.— Cuscutinae,  Link 
Handb.  1.  594.  (1829).— Cuscutaceae,  Ed.  Pr.  clxxvi.— Convolvulaceae,  §  Cuscuteae,  Choisy  in  DC. Prodr.  8.  452. 

Diagnosis. — Solanal  Exogens,  with  5  free  stamens,  hasal  placentcB,  and  a  filiform  spiral embryo. 

Leafless  climbing  colourless  parasites,  with  the  flowers  in  dense  clusters.  Calyx 
inferior,  persistent,  4-5-parted,  with  an  imbricate  aestivation.    Corolla  persistent,  cut 

round  at  the  base  ;  the  limb  regular,  4-5-cleft, 
imbricated  in  cestivation.  Scales  alternating 
with  the  segments  of  the  corolla,  and  adhering 
to  them.  Stamens  equal  to  the  segments  of  the 
corolla,  and  alternate  with  them  ;  anthers  2- 
celled,  opening  longitudinally.  Ovary  2-celled; 
ovules  twin,  collateral,  erect;  styles  2  or  0, 
sometimes  connate  ;  stigmas  2.  Fruit  capsular 
or  baccate,  2-celled  ;  cells  1-2-seeded.  Seeds 
with  a  fleshy  albumen,  and  a  spii-al,  filiform, 
acotyledonous  embryo  ;  radicle  infei'ior. 

These  parasites  are  said  by  Mr.  Griffith  to 

Fig.  CC'CCXXIV. 
differ  little  from  Loranths  in  their  manner  of  attacking  the  bi'anclies  on  which  they 
gi'ow  ;  "  the  suckers  stop  at  the  first  completely  formed  wood,  never  penetrate  further, 
and  both  the  cortical  and  ligneous  systems  pass  into  the  stock."  There  is  this  difference, however,  that  Dodders  root  in  the  earth  in  the  first  instance,  and  attack  the  branches  of 
plants  at  a  subsequent  period  of  their  existence,  at  which  time  they  lose  their  attach- ment to  the  soil.  Dodders 
differ  from  Bindweeds  in 
having  a  thread-shaped  em- 

bryo composed  almost  ex- 
clusively of  radicle,  and 

twisted  spirally  in  a  mass  of 
fleshy  albumen.  They  also 
have  generally,  perhaps  al- 

ways, scale-hke  bodies  at  the 
base  of  the  stamens,  and  ap- 

parently alternating  with  the 
lobes  of  the  corolla  ;  it  is, 
however,  notimprobable  that 
these  scales  are  really  two- 
lobed  bodies,  opposite  the 
petals,  and  adhering  to  each 
other  at  the  edges  ;  if  so, 
they  may  be  regarded  as  an 
inner  row  of  stamens.    M.  Choisy  objects  altogether  to  the  separation  of  Dodders  irom 

Fig.  CCCCXXV, 

Fig.  CCCCXXIV.—Cuscuta  verrucosa.   1.  ovary  and  calyx;  2.  section  of  do.;  3.  its  fruit  (Hooker); 4.  section  of  a  seed  of  a  Cuscuta  ;  5.  its  embryo  pulled  out. 
Fig.  CCCCXXV.— Corolla,  scales  and  stamens  of,  1  Cuscuta  europaea  ;  2.  C.  Trifolii. 

2  r  2 
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Bindweeds,  but  he  admits  that  under  the  name  of  Cuscuta  are  included  species  with  a 
very  variable  structure,  and  which  might  constitute  genera  ;  and  he  adds  that  they  might 
have  a  claim  to  be  regarded  as  a  peculiar  Order  if  as  many  as  200  species  were  known, 
instead  of  50. 

These  parasites  are  found  in  the  temperate  parts  of  both  hemispheres,  twining  round 
the  branches  of  plants  and  sometimes  producing  great  destruction  among  crops.  They 
do  not  appear  to  occur  much  in  the  tropics,  where  their  place  is  perhaps  taken  by 
Cassyths.  Mr.  Griffith  speaks  of  a  gigantic  species  in  Alfghanistan,  which  even  preys 
upon  itself  ;  one  of  its  masses  half  covered  a  Willow  tree  20  or  30  feet  high. 

Their  herbage  is  acrid,  and  was  formerly  used  as  a  purgative.  Cuscuta  racemosa  and 
another  or  two,  called  Sipo  de  Chumbo,  are  articles  of  Brazilian  pharmacy.  The  juice 
of  the  fresh  plant  is  prescribed  in  sub-inflammatory  complaints,  hoarseness,  and  spitting 
of  blood.  The  powder  of  the  dried  plant  is  strewed  on  fresh  wounds,  the  healing  of  which 
it  is  said  much  to  promote. 

GENERA. 
Cuscuta,  Tourn. Ch-ammica,  Lour. 
Lepidanche,  Engelm. 

Numbers.  Gen.  2  ?    Sp.  50. 

Position.  Cuscutace^. — Convolvulaceae. 
CassythacecB. 

ADDITIONAL  GENERA. 
Epilinella,  Pfeiffer,  in  Ann.  Sc.,  3  Ser.,  V.  84. Engelmannia,  do. 
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Order  CCXLllI.    POLEMONIACE^.— Phloxworts. 

Polemonia,  Juss.  Gen.  13().  (1789).— Poleinonidese,  DC.  and  Ihiby,  329.  (1828).— Polemoniaceae,  Lindl. 
Synops.  168.  (1829)  ;  Bentham  in  Bot.  Reg.  1«22  ;  Endl.  Gen.  cxlv.  ;  Meisner,  p.  273 ;  Alph.  DC. 
Frodr.  8.  302.— Cobaeaceae,  Don  in  Edinb.  Phil.  Journ.  10.  111.  (1824)  ;  Link.  Handb.  1.  822.  (1829). 

Diagnosis. — -Solanal  Exogeois,  with  5  free  stamens,  axile  placentae,  and  straight  plano- 
convex cotyledons. 

Herbaceous  plants,  with  opposite,  or  occasionally  alternate,  compound,  or  simple 
leaves  ;  stem  occasionally  climbing.  Calyx  inferior,  generally  prismatical,  5-parted, 
persistent,  sometimes  irregular.  Corolla  re- 

gular, or  nearly  so,  5-lobed.  Stamens  5, inserted  into  the  middle  of  the  tube  of  the 
corolla,  and  alternate  with  its  segments. 
Ovary  superior,  3-celled,  with  few  or  many 
anatropal  or  amphitropal  ovules  ;  style  sim- 

ple ;  stigma  trifid.  Capsule  3-celled,  3-valved, 
few  or  many-seeded,  with  a  loculicidal  or 
septicidal  dehiscence  ;  the  valves  separating 
from  the  axis.  Seeds  angular  or  oval,  or 
winged,  often  enveloped  in  mucus,  in  which 
spiral  threads  are  entangled,  ascending  ;  em- 

bryo straight,  in  the  axis  of  much  horny  albu- 
men ;  radicle  inferior,  very  short ;  cotyledons 

elliptical,  foliaceous. 
The  ternary  division  of  the  ovary  connected 

with  the  pentandrous  corolla  and  5-lobed  ca- 
lyx, bring  this  Order  near  Bindweeds,  from 

which  the  habit,  embryo,  and  corolla,  distin- 
guish it,  but  Cobsea  has  the  habit  of  a  Bind- 
weed without  the  leaves  ;  from  Gentianworts, 

to  which  it  also  approaches,  the  3-celled  ovary 
divides  it.  To  Hydrophyls  it  approaches  very 
nearly,  but  the  placentation  is  different ;  and 
therefore,  Phloxworts  are  not  placed  in  the 
Cortusal  Alliance,  but  on  the  borders  of  it;  to 
which  the  large  embryo  also  persuades  us.  It  is  remarkable  for  the  blue  colour  of  the 
pollen,  which  is  usually  of  that  hue,  whatever  may  be  the  colour  of  the  corolla.  In 
Collomia  linearis  I  have  noticed  (in  Botanical  Register,  folio  1166)  that  the  dilatation  of 
the  mucous  matter  in  which  the  seeds  are  enveloped,  and  which,  when  they  are  thrown 
into  water,  forms  around  them  like  a  cloud,  depends  upon  the  presence  of  an  infinite 
multitude  of  exceedingly  delicate  and  minute  spiral  vessels,  lying  coiled  up,  spire  within 
spire,  on  the  outside  of  the  testa  ;  when  dry,  these  vessels  are  confined  upon  the  surface 
of  the  seed  by  its  mucus,  without  being  able  to  manifest  themselves  ;  but  the  instant 
water  is  applied,  the  mucus  dissolves  and  ceases  to  counteract  the  elasticity  of  the  spiral 
threads,  which  then  dart  forward  at  right  angles  with  the  testa,  each  carrying  with  it  a 
sheath  of  mucus,  in  which  it  for  a  long  time  remains  enveloped  as  if  in  a  membranous 
case.  This  singular  phenomenon  appears  to  be  not  uncommon  in  the  Order.  Bronnia, 
one  of  the  plants  referred  to  an  imaginary  Order,  Fouquieracese,  is  very  like  a  Cantua, 
to  which  indeed  it  might  have  been  referred  if  its  calyx  were  not  composed  of  distinct 
imbricated  sepals.    Is  it  really  so  ? 

Mr.  Bentham  observes  that  Phloxworts  had,  perhaps,  be  better  placed  between  Bo- 
rageworts  and  Nightshades.  They  are,  however,  anomalous  among  Corollifloral  Orders 
by  the  constancy  (unless  in  accidentally  abnormal  flowers)  of  the  tricarpellary  ovary. 
They  possess  the  contorted  aestivation  of  Dogbanes  and  Gentianworts,  the  axile  placen- 

tation of  Nightshades  and  Figworts,  with  the  inflorescence  also,  if  not  the  habit,  of  some 
groups  in  the  two  latter  Orders. — London  Journal  of  Botany,  4.  242.  I  think,  however, 
that  the  tricarpellary  structure  of  the  ovary  forbids  our  placing  Phloxworts  in  any  AUi- 

Fig.  CCCCXXVI. 

Fig.  CCCCXXVI.— Collomia  gracilis.  1.  caly.\  and  corolla ;  2.  pistil ;  3.  cross  section  of  a  ripe  seed- ressel. 
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ance  of  which  either  Boi-ageworts,  Gentianworts,  Dogbanes,  or  Figworts  form  a  part, 
and  that  in  reaUty  its  most  immediate  affinities  ai'e  with  Bindweeds  on  the  one  hand, 
and  Hydropliyls  on  the  other. Very  abundant  in  both  North  and  South  America,  in  temperate  latitudes,  particularly 
on  the  north-west  side.  It  is  stated  by  Richardson,  that  the  most  northern  hmit  in 
North  America  is  54". — Edin.  Phil.  Journ.  12.  209.  In  Europe  and  Asia  they  are  much 
more  uncommon.    They  are  unknown  in  tropical  countries. 

The  Greek  Valerian,  Polemonium  cseruleum,  is  a  mucilaginous,  nauseously  bitter  plant. 
In  Siberia,  poultices  are  prepared  from  its  leaves,  and  thought  serviceable  ia  syphilitic 
sores.    The  Russians  fancy  that  a  decoction  of  it  is  useful  in  hydrophobia. 

GENERA. 
Caldasia,  Willd. 
Bonplandia,  Cav. 

Welwitschia,  Reichnb. Dactylophyllum,  Benlh. 
Ipomopsis,  L.  C.  Rich. 

Lceselia,  Linn. 

Phlox,  Linn. 
9  Dupratia,  Raf. 

Curtoisia,  Rchb. 
Linanthus,  Benth. 
Leptosiphon,  Benth. Brickelia,  Raf. 

Navarretia,  Ruiz  et  Pav. 
Ipomeria,  Nutt. I    Royena,  Houst. Schizocodon,  Zucc. 

Cantua,  Juss. 
CoUomia,  Nutt. Leptodactylon,  Hook. Periphraqnws,  R.  et  P. 

?  Bronnia,  H.  B.  K. 
Cobaea,  Cav. 
I?  Cyananthus,  Wall. 

Gilia,  Ruiz  et  Pav. 
Collomioides,  Endl, 
HUgelia,  Benth. 

Dianthoides,  Endl. ^gochloa,  Benth. Polemonium,  Tourne.f. 
Hoitzia,  Juss. I    Rossmcesllera,  Rchb. 

Fenzlia,  Benth. 

Numbers.  Gen.  17.    Sp.  104. 

Hydro'phyllacece. Position. — Convolvulacese. — Polemoniace^. — Solanaceae. 
Gentianaceee. 

Dr.  Asa  Gray,  who  has  examined  complete  specimens  of  Bronnia,  regards  it  as 
being  the  same  genus  as  Fouquiera,  and  stations  it  near  Crassulacese, 



CORTUSALES. 

Alliance  XLVII.   CORTUSALES.— Tee  Cortusal  Alliance. 

Diagnosis. — Perigynous  Exogens,  with  monodichlaraydeous  flowers,  a  free  central  placenta, 
and  an  embryo  lying  among  a  large  quantity  of  albumen. 

The  Cortusal  Alliance  is  distinctly  limited  among  Perigynous  Exogens  by  its  free 
central  placenta,  and  an  embryo  lying  in  the  inside  of  the  albumen.  By  this  last 
circumstance  it  is  separated  from  the  Ficoidal  Alliance,  which  has  also  a  free  central 
placenta.  There  is  this  other  essential  difference,  that  the  tendency  of  Ficoidals 
is  towards  a  polypetalous  or  apetalous  structure,  while  that  of  Cortusals  is  towards  a 
monopetalous  condition.  In  general,  moreover,  the  albumen  of  the  latter  is  extremely 
abundant  and  hard;  but  Lead  worts  have  it  insignificant  in  quantity,  and  mealy,  in  which 
latter  respect  they  correspond  with  Ficoidals. 

In  a  collateral  way  these  plants  may  be  brought  in  contact  with  Nightslmdes  through 
Primworts,  with  Sapotads  and  Ebenads  through  Ardisiads,  and  with  Phloxworts 
through  Hydrophyls,  which  last  offer  the  best  transition  to  the  Echial  Alhance. 

In  Ribworts  the  placentation  is  less  obviously  central  than  in  the  other  Orders,  but  it 
really  is  so,  as  is  shown  in  speaking  of  those  plants.  In  fact,  the  placenta  of  Hydrophyls 
and  Ribworts  is  of  quite  the  same  nature. 

Natural  Orders  of  Cortusals. 
Stamens  alternate  with  the  petals.    Styles  2.    Inflorescence  cir-}     ̂   u .      .  I  n  J  ^244.  HVDROPHYLLACEiE. cinate  J 
Stamens  opposite  the  petals.    Fruit  membranous,  one-seeded.  1  Plumbaginace^ 

Styles  5.    Stem  herbaceous  j       '       ̂   ̂ 
Stamens  alternate  with  the  petals.  Style  1.  Inflorescence  straight.  246.  Plantaginace^. 
Stamens  opposite  the  petals.     Fruit  capsular,  many-seeded.  \  ̂y.^  v>T,^i,,j,r  r^r^^r- 

Style  1 .    Stem  herbaceous  J 
Stamens  opposite  the  petals.    Fruit  indehisicent,  drupaccous.Xc^^^^  MyRSiNACEiE 

Style  1 .   Stem  woody  J      '  * 
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OiioEix  CCXLIV.  HYDROPHYLLACE^.-Hydrophyls. 

R.  Brown.  Prodr.  1.  492.  (1810),  without  a  name.— Hydrophylleae,  Fon  Martins  N.  G.  et  Sp.  2.  138. (1828) ;  Bentham  in  Linn  Trans.  17.  267.  (1834)  ;  Endl.  Gen.  cxlvi.  ;  Alph.  DC.  Prodr.  9.  287.— 
Hydroleacese,  R.  Brown  Prodr.  482.  (1810),  without  a  name;  Id.  in  Congo,  Kunth  in  Hmnb. 
N.  G.  et  Sp.  3.  125.  (1818)  ,  Bartl.  Ord.  Nat.  189  ;  Choisy  Descr.  des  Hydroledcics  (no  date)  ;  Endl. 
Gen.  cxlvii. ;  Meisner  Gen.  p.  272 ;  A.  DC.  Prodr.  564.  Note ;  Ed.  pr.  No.  cxxviii. 

Diagnosis. — Cortusal  Exogens,  with  the  stamens  alternate  with  the  sepals,  2  styles,  and  a 
circi/rmte  inflorescence. 

Small  trees,  bushes,  or  herbaceous  plants,  often  hispid.   Leaves  often  lobed,  alternate, 
or  the  lower  ones  opposite.    Flowers  arranged  in  gyrate  racemes  or  unilateral  spikes, 
or  occasionally  solitary  and  stalked  in  the  axils  of  the  leaves.  Calyx 
inferior,  persistent,  deeply  5-cleft  ;  the  recesses  usually  augmented  with  '\\ 
reflexed  appendages.    Corolla  monopetalous,  hypogynous,  regular,  shortly  y' 
.5-cleft,  between  campanulate  and  rotate,  rarely  funnel-shaped.   Stamens  5, 
epipetalous,  alternate  with  the  segments  of  the  corolla,  inflected  in  aestiva- 

tion ;  anthers  versatile,  •2-celled,  the  cells  parallel,  dehiscing  longitudinally. 
Ovary  superior,  simple,  1-  2-celled  ; 
styles  2,  long  ;  stigmas  2,  terminal  ; 
placenttB  2,  free  at  their  back  or 
united  to  the  shell  of  the  ovary,  with 
two  or  many  amphitropal  ovules  on 
their  inner  face.     Fruit  capsular, 
2-valved,  sometimes  1  -celled,  with  a 
large  placenta  filling  the  capsule, 
sometimes  somewhat  2-celled,  with 
the  dissepiments  incomplete.  Seeds 
reticulated  ;  albumen  abundant,  car- 

tilaginous ;  embryo  conical,  with  its 
radicle  next  the  hilum. 

The  general  aspect  of  these  plants 
is  that  of  Borageworts,  which  agree 
in  the  roughness  of  their  leaves  and 
in  their  peculiar  gyrate,  circinate  or 
scorpioid  inflorescence.  They  are, 
howevei',  known  by  their  undivided 
I  -  celled  ovary,  terminal  style  or 
styles,  and  ovules  (if  definite)  attached  to  two  stalked  fungous  placentae,  which  arise 
from  the  base  of  the  cell,  having  their  ovules  on  their  inner  face,  or  (if  indefinite) 
attached  to  parietal  placentae.  They  are  further  characterised  by  the  presence,  in  many 
species,  at  the  base  of  each  lobe  of  the  corolla,  of  2  scales  or  lamellae,  the  nature  of 
which  is  unknown.  In  general  appearance  they  are  also  sometimes  similar  to  Polemo- 
niaceae  (Phloxworts).  But  the  large  quantity  of  albumen,  the  indefinite  seeds,  the 
central  fungous  placentae,  are  all  circumstances  that  point  to  Primworts,  with  which  it 
seems  necessary  to  associate  them  ;  for  the  minute  embryo  of  all  the  genera  associated 
with  Hydrophyls,  and  their  hard  cartilaginous  albumen,  forbid  their  being  regarded  as 
more  than  analogous  to  either  Phloxworts  or  Borageworts.  For  many  years  it  has 
been  customary  to  consider  these  plants  distinct  from  Hydroleaceae,  but  I  quite  agree 
with  M.  Alph.  De  Candolle  that  there  are  very  sHght  differences  between  them.  Indeed, 
upon  comparing  the  distinctions  hitherto  relied  upon,  they  really  amount  to  this  and 
no  more  :  that  in  Hydrophyls  the  ovary  is  1 -celled,  and  in  Hydroleaceae  2-celled  ;  but 
in  all  cases  among  these  plants  the  placentae  ai'e  a  pair  of  fungous  projections  from  the 
margin  or  base  of  the  ovary,  and  it  is  their  adhesion  in  various  ways  that  determines 
whether  the  cavity  has  1  or  2  cells.  In  the  former  edition  I  pointed  out  the  near  affinity 
of  the  two  supposed  Orders,  and  I  now  unite  them,  not  seeing  how  even  sectional characters  can  be  found  for  them. 

Trees  or  herbaceous  plants,  found  either  in  the  north  or  among  the  most  southern 
of  the  southern  provinces  of  America ;  not  much  known  beyond  that  continent.  Nama 

Fig.  CCCCXXVII.— Ilydrophyllum  canadense.  1.  a  flower;  2.  a  pistil;  3.  a  perpendicular  section of  the  ovary  ;  4.  a  cross  section.    5,  Section  of  seed  of  H.  xivgmiaimm.—Gcertner. 

Fig.  CCCCXXVII. 
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and  Hydrolea  occur,  however,  in  tlie  East  Indies  ;  Codon  at  the  Cape  of  Good  Hope; 
and  Komanzovia  in  arctic  America. 

Some  of  the  species  are  cultivated  in  gardens  for  the  sake  of  their  gay  flowers  :  but 
none  appear  to  possess  useful  qualities  of  any  importance.  Jn  the  United  States  a 
decoction  of  Hydrophyllum  canadense  is  one  of  the  endless  remedies  for  snake-bites,  and 
it  is  said  to  be  found  useful  in  the  cases  of  erysipelatous  eruptions  produced  by  the  ve- 

nomous exhalations  of  Rhus  Toxicodendron.  Hydrolea  is  bitter  ;  the  leaves  beaten 
into  pulp  and  applied  as  a  poultice  are  in  India  considered  efficacious  in  cleaning  and 
healing  ill-conditioned  ulcers. 

GENERA. 
Hydrophyllum,  Tournef. Heteryta,  Raf. 

Miltitzia,  A.  DC. Hydrolea,  J  Ann. 
Steris,  Burin. 
Sagonea,  Aubl. Reichelia,  Schreb. 
?  Hydrolia,Thouars. 

Emmenanthe,  Benth. Wigandia,  Kunth, Eriodictyon,  Benth. 
Naina,  Linn. Deccmium,  Raf. 

EUisia,  Linn. Phacelia,  Juss. 
Aldea,  Ruiz  et  Pav. 
Endiplus,  Raf. 

Nyctelcea,  Scop. 
IMicrogenetes,  A.  DC. 
Nemophila,  Bart. 
Eutoca,  R.  Br. 

Roinanzovia,  Cham, '!  Codon,  Royen. 
Cosmanthus,  Nolte, 

Numbers.  Gen.  16.    Sp.  75. 

PolemoniacecB. 
Posn  I  ON. — Plumbaginaceae. — H  ydroph  yllace^e. — Primulaceee. 

BoragivxicecB. 

ADDITIONAL  GENERA. 
Wliitlavia,  Harvey,  near  Eutoca. Pholistoma,  Lilja,  near  Nemophila. 
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Order  CCXLV.    PLUMBAGINACEtE.— Leadworts. 

Plumbagines,  Jvss.  Gen.  92.  (1789).— Plumbaginoae,  R.  Broivn,  Prodr.  425.  (1810) ;  Ebel  de  Armence 
Gen.  Prodr.  ;  Endl.  Gen.  cxvii.;  Meisner  Gen.  p.  315;  Barndoitd  Memoii-e,  sur  les  Plumbaginecs. 

Diagnosis.— C*or^«tsaZ  Exogens,  with  the  stamens  opposite  the  petals,  memhranous  one- seeded  fruit,  5  styles,  and  a  herbaceous  stem. 

Herbaceous  plants  or  under-shrubs,  variable  in  appearance.  Leaves  alternate  or 
clustered,  undivided,  somewhat  sheathing  at  the  base,  but  without  stipules,  sometimes 

marked  with  transparent  dots.  Flowers  either 
loosely  panicled,  or  contracted  into  heads,  flower- 

ing ii-regularly.  Calyx  tubular,  plaited,  persistent, 
sometimes  coloured.  Corolla  of  very  thin  tex- 

ture, monopetalous,  with  a  narrow  angular  tube, 
or  of  5  petals,  which  have  a  long  narrow  claw. 
Stamens  definite,  opposite  the  petals,  in  the  mono- 

petalous species  hypogynous  !  in  the  polypetalous 
arising  from  the  petals  !  ovary  superior,  com- 

posed of  5  (or  3  or  4)  valvate  carpels,  1 -celled, 
1 -seeded  ;  ovule  anatropal,  pendulous  from  the 
point  of  an  umbilical  cord,  arising  from  the 
bottom  of  the  cavity  ;  styles  5  !  seldom  3  or  4  ; 
stigmas  the  same  number.  Fruit  a  nearly  in  de- 

hiscent utricle.  Seed  inverted,  with  a  leather 
small  quantity  of  mealy  albumen  ;  testa  simple  ; 
embryo  straight ;  radicle  superior. 

Distinguished  from  all  monopetalous  Orders 
by  their  plaited  calyx  and  sohtary  ovule,  sus- 

pended from  the  apex  of  a  cord  which  arises 
from  the  base  of  a  1 -celled  ovary,  with  several 
stigmas.  They  are  nearly  related  to  Primworts, 
in  their  habit,  if  Armeria  is  compared  with  An- 
drosace,  and  as  is  indicated  by  the  opposition  of 
the  stamens  to  the  lobes  of  the  corolla  ;  but  they 
have  less  albumen  and  a  larger  embryo  than  pro- 

perly belongs  to  the  Cortusal  Alliance,  of  which 
they  must  be  looked  upon  as  one  of  the  most  out- 

lying Orders.  The  economy  of  the  ovule  is 
highly  curious ;  before  fecundation  it  is  suspended 
from  the  apex  of  a  cord,  or  rather  strap,  which 

lies  over  the  foramen  or  orifice  through  which  the  x-ivifymg  infiuence  of  the  pollen  has 
to  be  introduced  ;  this  foramen  is  presented  to  the  summit  of  the  cell  immediately  below 
the  origin  of  the  stigmas,  but  has  no  communication  with  that  part  of  the  cell,  from  con- 

tact with  which  it  is  further  cut  off  by  the  overlying  strap  ;  but  as  soon  as  the  pollen 
exercises  its  influence  upon  the  stigmas,  the  strap  slips  aside  from  above  the  foramen, 
which  is  entered  by  an  extension  of  the  apex  of  the  cell,  and  thus  a  direct  communication 
is  established  between  the  pollen  and  the  inside  of  the  ovule.  This  phenomenon  is  ob- 

scurely hinted  at  by  several  writers,  but  was  first  distinctly  shown  me  by  Dr.  Brown,  and 
has  since  been  beautifully  illustrated  by  Mirbel,  Nouvelles  Recherches  sur  VOvule,  tab.  4, 
According  to  Koch,  the  singular  sheath  which  in  Armeria  invests  the  top  of  the  scape, 
and  which  Ray  supposed  to  be  of  the  nature  of  a  calyptra,  is  nothing  more  than  the  base 
of  the  invokicral  leaves,  in  a  state  of  adhesion. 

Many  are  inhabitants  of  the  salt  marshes  and  sea-coasts  of  the  temperate  parts  of  the 
world,  particularly  of  the  basin  of  the  Mediterranean,  the  southern  provinces  of  the 
Russian  empire,  and  especially  of  Affghanistan.  The  Koollah-i-Huzareh,  which  forms 
a  large  part  of  the  fuel  of  Cabul,  consists  of  various  species  of  Statice.  Others  grow 
from  Greenland  and  the  mountains  of  Europe,  to  the  sterile  volcanic  regions  of  Cape 
Horn.  A  few  are  found  within  the  tropics  ;  of  these  Plumbago  zeylanica  extends  from 
Ceylon  to  Port  Jackson,  and  Jigialitis  grows  among  the  Mangroves  of  northern  Austral- 

asia.   Vogelia  is  from  the  Cape  of  Good  Hope,  and  Ceratostigma  from  China. 

Fig.  CCCCXXVIII.— Armeria  \ailgaris.    1.  calyx  and  stamens;  2.  section  of  corolla;  3.  pistil;  4 ow\\e ;  5.  embryo. 

CCCCXXVIII. 
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The  Order  contains  plants  of  very  different  qualities  ;  part  are  tonic  and  astringent, 
and  part  acrid  and  caustic  in  the  highest  degree.  Tlie  root  of  Statice  caroliniana  is  one 
of  the  most  powerful  asti'ingents  in  the  vegetable  materia  medica.  The  bruised  fresh 
bark  of  the  root  of  Plumbago  zeylanica  acts  as  a  vesicatory,  and  is  applied  in  India  to 
buboes  in  their  incipient  state.  Plumbago  europsea  is  employed  by  beggars  to  raise 
ulcers  upon  their  bodies  to  excite  pity  ;  its  root  is  so  acrid  that  it  is  used  in  Roumelia 
for  causing  issues,  and  even  as  a  vesicant. — Ann.  Ch.  1.  249.  But  Sauvage  de  la  Croix 
says  that  a  young  woman,  who  had  it  applied,  affirmed  that  the  pain  it  occasioned  was 
intolerable,  and  that  she  felt  as  if  being  flayed  alive.  Administered  internally  in  small 
doses  it  is  said  to  be  as  effectual  an  emetic  as  Ipecacuanha.  It  is  said  by  Duroques  to 
have  been  used  with  considerable  advantage  in  cases  of  cancer,  for  which  purpose  the 
ulcers  were  dressed  twice  daily  with  olive  oil  in  which  the  leaves  had  been  infused. 
Plumbago  scandens  is  called  Herbe  du  Diable  in  St.  Domingo.  Its  root  is  said  by 
Mai'tius  to  be  the  most  active  part,  and  to  be  a  most  energetic  blistering  agent  when  fresh. 
It  is  applied  in  pains  of  the  ears,  and  administered  internally  in  hepatic  obstructions,  &c. 
Plumbago  rosea  is  usually  believed  to  be  the  Radix  vesicatoria  of  Rumphius,  which 
being  sliced  and  applied  to  the  skin  produces  blisters,  but  less  rapidly  and  effectually 
than  Cantharides.  Armeria  vulgaris  is  regarded  in  Germany  as  an  active  diuretic. 
From  two  drachms  to  an  ounce  of  the  flowers  freshly  gathered  and  quickly  dried  should 
be  gently  boiled  and  the  patient  allowed  to  drink  of  the  decoction  ad  libitum.  Some 
aromatic,  as  Anise  or  Cinnamon,  is  added  to  the  decoction.  The  remedy  appears  to  cause 
the  excretion  of  urine  in  a  direct  manner. — Med.  Gaz.  xx.  144.  As  garden  plants, 
nearly  the  whole  Order  is  much  prized  for  beauty,  particularly  the  Statices,  many  of 
which  are  among  the  most  lovely  herbaceous  plants  we  know. 

The  following  appears  in  De  Candolle^s  Prodromus,  XII.  p.  621,  as  the  arrange- ment of  the 
GENERA. 

§  1.  Statices. 
Styles  free. 

Statice,  L. 
Limoninm,  Touni. 
Euri/chiton,  Nimmo. 
Taxanthema,  Neck. 

Goniolimon,  Boiss. Limoniastrum,  Moncli. Phimbago,  Toum. 
Valoradia,  Hochst. 

§  2.  Plumbage^. 
Styles  united. 

!  Plumbagella,  Spach. 

Cerafostigma,  Bunge. 
iEgialitis,  R  .Br. 

JEgialinites,  Presl. 
Acantholimon,  Bois.'^. 

Vogelia,  Lam. Biibania,  Gfirard. 
Armeria,  IV. 

Numbers.  Gen.  11.    Sp.  231. 

Position. — Primulacese.— Plumba-Ginace^.— Plantaginacese. 
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Okder  CCXLVI.    PLANTAGINACE^.— Ribworts. 

Plantagines,  Juss.  Gen.  89.  (1789).— Plantaginese,  R.  Brown  Prodr.  423.  (1810);  Endl.  Gen.  cxvi.; Meisner,  p.  315;  Leydolt,  die  Plantagineen ;  Barneoud  Recherches  sur  le  DMoppement,  ^c,  des 
Plantaginees. 

Diagnosis. — Cortusal  Exogens,  with  stamens  alternate  with  the  petals,  1  style,  and  a  straight 
inflorescence . 

Herbaceous  plants,  usually  stemless,  occasionally  with  a  stem.  Leaves  forming 
rosettes,  or  in  the  caulescent  species  both  alternate  and  opposite  ;  flat  and  ribbed  or 
taper  and  fleshy.  Flowers  in  spikes,  rarely  solitary,  usually  Q ,  seldom  by  abortion  J  $  . 

Calyx  imbricated  in  {estivation,  4-parted,  persis- 
tent.   Corolla  membranous,  monopetalous,  hypo- 

gynous,  persistent,  with  a  4-parted  limb.  Stamens 
5       4,  inserted  into  the  corolla,  alternately  with  its 

segments  ;  filaments  filiform,  flaccid,  doubled  in- 
11      wards  in  aestivation  ;  anthers  versatile,  2-celled. 
/ 1      Ovary  composed  of  a  single  carpel,  sessile,  without 
1 1       a  disk,  2-,  very  seldom  4-celled,  the  cells  caused 
^       by  the  angles  of  the  placenta  ;   ovules  peltate 

or  erect,  solitary,  twin,  or  indefinite  ;  style  sim- 
ple, capillary  ;  stigma  hispid,  simple,  rarely  half- 

bifid.     Capsule  membranous,    dehiscing  trans- 
versely with  a  loose  placenta  bearing  the  seeds  on 

its  surface.    Seeds  sessile,  peltate,  or  erect,  soli- 
,        tary,  twin,  or  mdefinite  ;  testa  mucilaginous  ; 

embryo  lying  across  the  hilum  in  the  axis  of 
fleshy  albumen  ;  radicle  remote  from  the  hilum, 

Fig.  CCCCXXIX.  inferior,  or  in  some  cases  centrifugal. 
This  is  a  group  regarding  whose  afiinities  the  opinions  of  Botanists  are  unsettled. 

By  Jussieu  it  was  considered  apetalous,  and  placed  near  Amaranths  and  Chenopods, 
the  calyx  being  called  bracts,  and  the  corolla  calyx  ;  but  this  is  scarcely  an  admissible 
explanation  of  the  structure.  T  formerly  stationed  it  near  Leadworts,  to  which  it 
must  be  regarded  as  nearly  allied  ;  but  1  was  certainly  wrong  in  associating  it  with 
composite  plants  and  their  allies.  Don  was,  I  think,  the  first  to  suggest  that  it  might 
be  connected  with  Primworts  by  means  of  Glaux,  an  apetalous  genus  belonging  to  that 
Order.  Latterly  M.  Barneoud,  who  has  particularly  studied  the  subject,  has  suggested 
that  the  supposed  corolla  is  nothing  more  than  a  series  of  abortive  stamens  analogous 
to  the  membranous  cup  of  Gomphrenas  and  other  Amaranths  ;  and  he  adopts  the 
opinion  of  Jussieu  that  the  Orders  of  Amaranths  and  Chenopods  are  those  with  which 
Ribworts  ought  to  be  associated.  In  this  opinion  I  cannot  concur.  There  is  nothing 
to  distinguish  the  corolla  of  Ribworts  from  the  part  so  called  in  other  plants,  except  its 
thinness  and  want  of  vascular  texture  ;  all  corollas  must,  in  a  morphological  sense,  be 
regarded  as  barren  stamens  ;  and,  moreover,  the  embryo  and  seed  of  Ribworts  are 
totally  different  from  anything  known  in  the  Chenopodal  Alliance.  It  appears  to  me 
that  Don's  idea  was  correct,  and  that  upon  the  whole  the  Order  is  a  near  ally  of  the Primworts. 

The  ovary  of  Plantago  does  not  present  distinctly  the  appearance  of  a  free  central 
placenta.  But  in  reality  the  placenta  is  at  first  quite  free,  although  eventually  it  is 
pressed  close  to  the  sides  of  the  ovary,  and  thus  divides  the  cavity  into  2  or  more  cells. 
This  is,  however,  only  a  temporary  contact,  for  long  before  the  seeds  are  ripe  the  pla- 

centa shrinks  so  much  as  to  lose  its  adhesion  with  the  sides  of  the  ovary,  and  then  it 
becomes  truly  free.  In  Plantago  arborescens  it  is,  when  ripe,  continuous  with  the 
stigma,  and  the  two  become  loose  and  may  be  removed  together,  leaving  the  sides  of the  ovary  undisturbed. 

The  tendency  to  diclinism  is  very  striking  in  the  genus  Littorella,  and  also  occurs  in 
Bougueria  ;  it  is  not,  however,  perfect,  for  the  male  Littorellas  have  the  rudiment  of  an ovary. 

The  species  are  scattered  over  the  whole  world,  in  almost  every  quarter  of  which 
Fig.  CCCCXXIX. — Plantago  lanceolata.  1.  flower  and  braci ;  2.  pistil :  3.  ovary  cut  across  ;  4.  seed  ; 5.  section  of  it. 
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tliey  are  found  in  one  situation  or  another.  They  are  cliiefly,  however,  produced  in 
cool  or  temperate  latitudes. 

Their  herbage  is  sHghtly  bitter  and  astringent,  and  they  have  even  been  reckoned 
febrifuges.  Their  seeds  are  covered  with  mucus.  According  to  De  Candolle,  tiiose  of 
Plantago  arenaria  are  exported  in  considerable  quantities  from  Nismes  and  Montpcllier 
to  the  north  of  Europe,  and  are  supposed  to  be  consumed  in  the  completion  of  the 
manufacture  of  muslins.  The  seeds  of  Plantago  Ispaghula  are  of  a  very  cooling 
nature,  and,  like  those  of  Plantago  Psyllium,  form,  with  boiling  water,  a  rich  mucilage, 
which  is  much  used  in  India  in  catarrh,  gonorrhoea,  and  nephritic  affections.  The  seeds 
of  P.  Psyllium,  arenaria,  and  Cynops,  have  been  made  into  demulcent  drinks,  as  a 
good  substitute  for  Linseed  or  Marshmallows.  P.  Coronopus,  formerly  thought  an 
antidote  to  hydrophobia,  is  said  to  be  a  diuretic.  Soda  is  obtained  in  Egypt  from  the 
ashes  of  P.  squarrosa. 

GKNERA. 
Littorella,  L. 
Bougueria,  Decaisne. 
Plantago,  L. 

Psyllium,  Tounief. 
Coronopus,  Touriief. 
Arnoylosson,  Kndl. 

Numbers.  Gen.  3.    Sp.  120. 

PosiTio.N. — Plumbaginaceae. — Plantaginace^e. — Primulaccie. Amarantacea, 
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Order  CCXLVIl.    PRIMULACEiE.— Primwouts. 

Lysimachiae,  Jmw.  Gen.  95.  (1789).— Primulaceae,  Vent.  Tabl.  2.  285.  (1799);  R.Brown  Prodr.  427; A.  de  St.  Jlilaire,  Aim.  Sc.  Nat.  n.  s.  v.  30.  xi.  85.;  £ndL  Gen.  clvi. ;  Meisner  Gen.  ̂ j.  254  ;  DC. 
Prodr.  8.  33;  Duby  in  Man.  Soc.  Phys.  Genev.  10.  395.— Anagalleidse,  Baudo  in  Ann.  Sc.  Nat. n.  s.  XX.  344.  (1843). 

Diagnosis. — Cortusal  Exogens,  with  stamens  opjwsite  the  petals,  a  capsular  many -seeded 
fruit,  1  style,  and  a  herbaceous  stem. 

Annual  or  perennial  herbaceous  plants,  sometimes  almost  shrubby.  Leaves  usually 
radical ;  otherwise  both  whorled  and  opposite  or  alternate.  Stipules  0.  Flowers  either 
on  radical  scapes  and  in  umbels,  or  variously  arranged  in  the  axils  of  the  leaves.  Calyx 

Fig.  CCCCXXX. 

5-cleft,  seldom  4-cleft,  inferior,  or  half  superior,  regular,  persistent.  Corolla  monope- 
talous,  hypogynous,  regular  ;  the  limb  5-eleft,  seldom  4-cleft ;  very  rarely  0.  Stamens 
inserted  upon  the  corolla,  equal  in  number  to  its  segments,  and  opposite  them.  Ovary 
1  -celled ;  style  1 ;  stigma  capitate  ;  ovules  usually  amphitropal,  rarely  anatropal.  Capsule 
opening  with  valves ;  placenta  central,  distinct.  Seeds  numerous,  peltate ;  embryo  included 
within  fleshy  albumen,  and  lying  across  the  hilum;  radicle  with  no  determmate  direction. 

The  monopetalous  corolla  having  the  stamens  opposite  its  lobes,  the  composite  nature 
of  the  ovary,  whose  placenta  is  free  and  central,  and  the  position  of  the  embryo  across 
the  hilum,  afford  ample  means  for  recognising  the  Order  of  Priinworts,  unless  they  are 

compared  with  Ardisiads  ;  from  which  it  is  so  impossible  to 
distinguish  them  by  any  very  good  character,  that  Mr.  Ben- 
tham  has  proposed  to  unite  the  two  Orders,  adding  that,  in 
fact,  Primula  and  Myrsine  are  not  more  different  than  Viola 
and  Alsodeia.  Nevertheless,  all  systematic  authors  distin- 

guish them,  chiefly,  as  it  seems,  because  no  good  transition 
can  be  found  from  the  herbaceous  gi'owth  of  Primworts  to 
the  arborescent  or  woody  structure  of  Ardisiads.  Dunal, 
one  of  the  later  writers  on  the  subject,  says  that  Primworts 
are,  1,  capsular  ;  2,  have  seeds  placed  on  the  surface  of  the 
placenta  ;  3,  are  herbs  ;  and  4,  are  uniformly  ̂   ;  while  on  the 
other  hand  Ardisiads  are,  1 ,  drupaceous  ;  2,  have  seeds  sunk 
in  sockets  of  the  placenta  ;  3,  are  woody  ;  and  4,  are  very 
frequently  polygamous  ;  and  these  are  doubtless  the  best 
distinctions  that  can  be  found.  But  a  somewhat  succulent 
fi'uit  occurs  in  Lubinia,  and  a  partially  alveolate  placenta  in 

Fig.  CCCCXXX.— 1.  Aretia  Vitaliana  ;  2.  a  flower  cut  open  ;  3.  the  pistil ;  4.  a  vertical  section  of  the latter,  showing  the  free  central  placenta ;  5.  a  section  of  a  seed. 
I'ig.  CCCCXXXI.— Section  of  half-ripe  fruit  of  Anagallis  arvensis. 

Fig.  CCCCXXXI. 
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Fig.  CCCCXXXII. 

Coris  and  Anagallis,  all  genera  of  Priraworts  ;  so  that  the  distinctive  characters  cannot 
be  absolutely  relied  upon.  I  think,  however,  that  the  two  Orders  really  are  different, 
and  that  Coris  and  Lubinia  are  but  the  usual  instances  of  loss 
of  character,  such  as  are  to  be  found  in  almost  all  Natural 
Orders.  M.  Duby  also  points  out  a  relation  to  Purslaneworts, 
found  in  a  supposed  genus  of  that  Order  called  Cypselea  ;  but 
that  plant  is  certainly  no  Purslanewort,  for  it  has  5  sepals  ; 
and  the  resemblance  traced  between  it  and  Primworts  is  very 
indistinct.  The  collateral  affinities  of  Primworts  are  much 
greater  with  Nightshades  and  Diapensiads,  to  both  which  they 
ai*e  similar  in  habit. 

Many  cases  of  anomalous  structure  occur  among  these  plants. 
Samolus  is  remarkable  for  having  an  inferior  ovary,  and  barren 
stamens  alteniating  with  the  lobes  of  the  corolla.    Similar  sta- 

mens are  present  in  Lysimachia  ciliata,  hybrida,  and  others. 
Apochoris  and  Pelletiera  have  the  petals  distinct,  and  they  are 
hardly  united  in   even  Asterolinon   and  Naumburgia. 
Glaux  is  remarkable  for  being  absolutely  apetalous.  A 
frequent  peculiarity  among  the  genera  is  to  have  that 
kind  of  fruit  which  Botanists  call  a  Pyxis. 
Common  in  the  northei'n  and  colder  parts  of  the  globe, 

growing  in  marshes,  hedges,  and  groves,  by  fountains  and 
rivulets,  and  even  among  the  snow  of  cloud  -  clapped 
mountains.  The  genus  Douglasia  was  found  by  the 
traveller  whose  name  it  bears,  blossoming  while  covered 
with  snow,  on  the  Rocky  Mountains  of  America.  Prim- 

worts are  uncommon  within  the  tropics,  where  they 
usually  occupy  either  the  sea  shore  or  the  summits  of  the 
most  lofty  hills.    The  genus  Samolus  is  common  in  New  Holland. 

As  beautiful  objects  of  culture,  these  rank  among  those  which  are  most  highly  prized, 
both  on  account  of  their  bright  but  modest-looking  flowers,  the  earliest  harbingers  of 
spring,  and  also  for  the  sake  of  their  fragrance.  Some  of  them  have  powerful 
active  principles.  The  flowers  of  the  Cowslip,  Primula  veris,  possess  well-marked, 
sedative  and  diaphoretic  properties,  and  make  a  pleasant  soporific  wine  ;  its  fresh  root 
has  a  smell  resembling  Anise,  and  was  formerly  employed  as  a  tonic  nervine,  and  also 
as  a  diuretic.  The  leaves  of  Primula  Auricula  are  used  in  the  Alps  as  a  remedy  for 
coughs.  Soldanellas  are  slightly  purgative.  Samolus  Valerandi  is  bitter.  Cyclamens 
are  called  Sowbreads,  because  they  are  the  favourite  food  of  tlie  wild  boars  of  Sicily  ; 
yet  they  are  very  acrid  plants,  especially  the  root, ,  whose  acrimony  is  not  much 
perceived  at  the  first  tasting,  but  soon  becomes  intolerable. — Smith.  It  has  been  used 
medicinally,  its  action  being  that  of  a  drastic  purgative,  and  formerly  it  was  much 
esteemed  as  an  emmenagogue  ;  but  whether  its  reputation  was  owing  to  its  actual 
powers  or  to  its  placentiform  root  is  doubtful.  Sibthorp  tells  us  that  the  modern  Greeks 
use  the  bruised  root  of  Cyclamen  persicum  as  a  means  of  driving  the  Sepia  octopodia 
out  of  its  holes.  It  is  said  that  these  roots,  notwithstanding  their  acridity,  are  eatable 
and  innoxious  when  dried  or  roasted.  Anagalhs  arvensis  and  cserulea,  the  Mouron  of 
the  French,  have  had  some  reputation  in  cases  of  madness.  They  appear  to  possess 
energetic  powers,  for  Orfila  destroyed  a  dog  by  making  him  swallow  3  drachms  of  the 
extract  ;  it  was  found  to  have  inflamed  the  mucous  membrane  of  the  stomach.  A 
similar  result  was  obtained  by  Grenier.  It  has  been  prescribed  in  epilepsy  and 
dropsy.  Coris  monspeliensis  was  employed  in  the  medicine  of  the  Spanish  monastic 
orders  as  a  most  efficacious  vuhierary,  when  dried  and  reduced  to  powder. — Bot.  Reg. 
vii.  536.    It  has  also  been  prescribed  in  syphihtic  cases. 

Fig.  CCCCXXXUI. 

I.  Primulid;e. 
Douglasia,  Lindl. 
Androsace,  Tournef. 

Aretia,  Linn. 
Andraspis,  Duby. 

Macrosyphonia,  Dxih, 
Gregoria,  Duby. 

Aretia,  Gaudin. 
Vitaliana,  Sessl. 

Dionysia,  Fenzl. 

Primula,  Linn. 
Auricula,  Endl. 
Aleuritia,  Endl. 
Auganthiis,  Link. Cortusa,  Linn. 

Cyclamen,  Tournef, 
Dodecatheon,  Linn. 
Meadia,  Catesb. 

Soldanella,  Tournef. 
Glaux,  Tournef. 

ENERA. 
Pelletiera,  St.  Hil. 
Asterolinon,  Link  et  Hfs. 
Naumburgia,  Monch. 

Thyrsanthus,  Schrank. 
Lysimachia,  Monch. 

Eusepale,  Baudo. 
Neolysia,  Baudo. Bernardina,  Baudo. 
Alaga,  Baudo. Palladia,  Monch. 

Lerouxia,  Merat. 
Godinella,  Lestib. 
Ephemeriim,  Reichnb. Apochoris,  Duby. Steironema,  Raf. 

Anagzanthe,  Baudo. Trien talis,  Linn. 
Coxia,  Endl. 

Lubinia,  Link,  et  Otto. Lubinia,  Vent. 

Fig.  CCCCXXXIL— Section  of  the  flower  of  Samolus  Valerandi. 
Fig.  CCCCXXXIIL— Pyxis  of  Anagallis  arvensis. 
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Coris,  Toumef. 
II.  ANAGALLID.E. 

Centunculus.  Linn. 
Anagallis,  Toitrnef. 
Euparea,  Banks. 

Jirasekia,  Schm. 
Stettypra,  Baudo. 

Micropyxis,  Duly. 
III.  HOTTONID^. 

Hottonia,  Lbin. 

Stmtiotes,  Vaill. 
IV.  Samolid^. 

Samolus,  Toumef. 
Sheffieldia,  Forst. 

Saniodia,  Baudo. 
Little  known  Genera. 

Manaelia,  Bnivd. 
Findlaya,  Bowd. 

Numbers.  Gen.  29.    Sp.  215. 
SolanacecB. 

Position. — Myrsinacese. — Primulace^. — Plumbaginaecsc. 
DiapenisiacecB. 

Lysimacliia  thyrsiflora  produces  on  its  petals  the  brown  linear  cysts  of  an 
Ardisiad. 

The  affinity  between  Primworts  and  Leadworts  is  strikingly  confirmed  by  the 
Armerine  Primroses,  which  have  their  involucral  leaves  extended  downwards  into  a 
sheath,  as  in  the  genus  Armeria. 

ADDITIONAL  GENERA. 

Oscaria,  Lilja,  =  Primula.  |  Cankrienia,  de  Vriese. 

Fig.  CCCCXXXIII.  6is,— Primula  involucrata. 



CORTlJSAr.ES.J MYRSlNACEiE. 
647 

Order  CCXLVIII.    MYRSINACE^E.— Ardisiads. 

Opliiosperma,  Vent.  Jard.  Cels.  86.  (1800).— Myrsinea»,  R.  Brown,  Prodr.  532.  (1810)  ;  Au().  de  St. 
miairc,  Ann.  Sc.  Nat.  n.  s.  v.  193;  Endl.  Gen.  clvii. ;  Meisner,  p.  252. — Ardisiaceas,  Juss.  Ann. 
Mus.  XV.  3b0.  (IHIO)  ;  Barll.  Ord.  Nat.  163;  Alph.  DC.  in  Linn.  Trans.  17.  100.— Myrsinaceae, 
Ed.  Pr.  clxx.  (1836)  ;  Alph.  DC.  Prodr.  8.  75.— Tlieophrastacea;,  Alph.  DC.  Prodr.  144. 

Diagnosis. — Cortusal  Exogens,  with  stamens  opposite  the  petals,  indehiscent  drupaceous 
fruit,  and  woody  stem. 

Trees  or  shrubs.  Leaves  alternate,  undivided,  serrated  or  entire,  coriaceous,  smooth  ; 
stipules  0  ;  sometimes  vuider-shrubs,  with  opposite  or  ternate  leaves.  Inflorescence  in 
umbels,  corymbs,  or  panicles, 
axiUary,  seldom  terminal.  Flow- 

ers small,  white  or  red,  often 
marked  with  sunken  dots  or 
glandular  lines.  Flowers  0  or 
occasionally  ̂   ̂  .  Calyx  4-  or 
5-cleft,  persistent.  Corolla 
monopetalous,  hypogynous,  4- 
5-cleft,  equal.  Stamens  4-5, 
opposite  the  segments  of  the 
corolla,  into  the  bases  of  which 
they  are  inserted  ;  filaments 
distinct,  rarely  connate,  some- 

times wanting,  sometimes  5 
sterile  petaloid  alternate  ones  ; 
anthers  attached  by  their  emar- 
ginate  base,  with  2  cells,  dehis-  Fig.  CCCCXXXIV. 
cing    longitudinally.  Ovary 
free,  or  partially  adherent,  with  a  single  cell  and  a  free  central  placenta,  in  which  is 
immersed  a  definite  or  indefinite  number  of  campulitropal  ovules  ;  style  1,  often  very 
short  ;  stigma  lobed  or  undivided.  Fruit  fleshy,  mostly  1 -seeded,  sometimes  2-  00- 
seeded.  Seeds  angular  or  roundish,  with  a  hollow  hilum  and  a  simple  integument  ; 
albumen  abundant,  homy,  of  the  same  shape  as  the  seed  ;  embryo  taper,  usually  curved, 
lying  across  the  hilum  when  the  seed  is  solitary  or  inferior,  and  touching  the  foramen 
when  the  seeds  are  numerous  and  lateral ;  cotyledons  short. 

The  arborescent  habit,  fleshy  fruit,  and  socketted  placenta  are  the  only  circumstances 
to  be  relied  upon  in  distinguishing  this  Order  from  Primworts,  and  even  the  latter  is  not 
of  great  value,  as  is  shown  at  p.  644.  Brown  remarks  that  the  Order  is  related  to  Sapo- 
tads  through  Jacquinia,  and  to  Primworts  through  Bladhia.  Labisia  is  a  very  remark- 

able plant,  with  the  habit  of  a  Pothos,  and  an  induplicato-valvate  corolla.  Embelieae 
are  polypetalous.  Msesa  is  to  other  Ardisiads  what  Samolus  is  to  other  Primworts. 
Mr.  Ax'nott  remarks  to  me  that  in  some  genera  he  finds  dots  of  different  shapes  mixed as  in  Samyds. 

Ardisiads  "  are  for  the  most  part  inhabitants  of  climates  whose  temperature  is 
equable,  and  they  particularly  abound  in  insular  localities,  as  the  Islands  of  the  Indian 
Ocean,  Mauritius,  Bourbon,  and  Madagascar.  Their  utmost  northern  limit  in  the  Old 
World  seems  to  be  the  Azores,  lat.  39°  N.,  Madeira  lat.  32°,  and  Teneriff"e  ;  but  in  no part  of  the  adjacent  continent  of  Africa  do  they  cross  the  Northern  tropic  ;  in  Europe 
they  are  entirely  wanting,  and  in  Asia  extend  only  to  Japan  in  north  lat.  40°.  The Order  is  very  rare  in  N.  America,  and  especially  to  the  northward  of  Mexico,  only  one 
species  inhabiting  the  United  States,  the  M,  floridana,  A.  De  C,  and  that  is  confined  to 
the  southern  state,  whose  name  it  bears,  lat.  30°  N.  In  the  southern  hemisphere  they 
nowhere  (except  in  New  Zealand),  are  found  to  the  southward  of  the  36th  parallel,  and 
there  in  S.  Brazil  only.  In  Africa  they  reach  the  33rd,  and  in  Austraha  the  34th. 
Their  extension  into  the  53rd  degree  in  the  South  Pacific  Ocean,  is  hence  a  remarkable 
circumstance,  and  probably  in  some  measure  to  be  accounted  for  by  the  uniform  tempe- 

rature which  the  New  Zealand  Islands  possess  ;  further,  they  there  bear  a  larger  pro- 
portion to  the  other  dicotyledonous  vegetation  than  they  do  in  any  other  part  of  the 

Fig.  CCCCXXXIV.— 1.  Maesa  ov»ta ;  2,  Ardisia  odontophylla  ;  3.  ITymenandra  WallicliiaEa ' 4.  seed  of  MtEsa  argentea. — A.  DC. 
2  z 
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globe.  1  have  alluded  to  the  Suttonia  divaricata  having  a  considerable  range  in  latitude, 
a  circumstance  not  without  parallel  in  the  Order  to  which  it  belongs.  Of  this, 
Myrsine  africana  is  an  extreme  instance,  that  plant  being  found  both  at  the  Cape  of 
Good  Hope,  in  Abyssinia,  and  in  the  Azores.  The  species  of  the  Natural  Order  are, 
however,  as  M.  A.  De  CandoUe  well  remarks  {Linn.  Trans,  vol.  xvii.  p.  99),  very  con- 

fined as  regards  their  geographical  limits,  Melastomacese  and  Myrtacese  being  two  of 
the  very  few  gi'oups  containing  about  the  same  or  a  greater  number  of  species  which  are 
more  so." — Jos.  Hooker,  Bot.  of  Antarctic  Voyaye,  p.  52. 

Then*  properties  are  little  known.  Many  are  handsome  shrubs,  with  fine  evergreen 
leaves.  Bread  is  said  to  be  prepared  from  the  pounded  seeds  of  Theophrasta  Jussisei 
in  St.  Domingo,  where  it  is  called  Le  Petit  Coco.  A  slight  degree  of  pungency  exists 
in  the  berries  of  Embeha  Ribes,  and  some  others  ;  cathartic  properties  are  ascribed  to 
those  of  E.  robusta  and  Myrsine  bifaria.  The  bark  of  Cybianthus  detergens  is  both 
gummy  and  astringent,  and  is  used  in  baths  and  as  a  lotion  by  the  Brazilians,  against 
impetigynous  aflFections.  The  seeds  of  Wallenia  laurifolia  are  peppery.  According 
to  Mr.  Griffith,  the  frait  of  the  Reptonia  (Edgworthia)  buxifolia,  or  Goorgoora,  is 
commonly  sold  in  the  bazaars  of  Cabul.  It  is  roundish  and  succulent,  about  the 
size  of  a  marble,  and  is  considered  heating  by  the  Alfghans. — Ann.  Nat.  Hist.  x.  193. 
The  leaves  and  branches  of  some  Jacquinias  are  said  to  be  poisonous  to  fish,  as  is  their 
fruit  to  man  ;  but  this  statement  requires  confirmation.  The  fruit  of  Clavija  is  pleasant 
to  eat ;  the  root  emetic.    Many  have  resinous  cysts  in  their  wood,  fruit,  and  flowers. 

GENERA. 
I.  M^SR^. 

Maesa,  Forsk. 
B<eobotrys,  Forst. 
Sibouratia,  Thouars. 

II.  EMBELIEiE. 
Embelia,  Juss. 

Ribesioides,  Linn. 
Ribes,  Buum. 

Clioripetalum,  A.  DC. 
fOthera,  Thunb. 

?  Orixa,  Thunb. 
III.  Ardisikje. 

Oneostemum,  Adr.  Jms. 
Amblyanthus,  A.  DC. 
riyraenandra,  A.  DC. 

Antistrophe,  A .  DC. 
Pleiomeris,  A.  DC. 
Heberdenia,  Banks. 
Pimelandra,  A.  DC. 
Myrsine,  Linn. Plotia,  Adans. 
Rapanea,  Aubl. 
Manglilla,  Juss. Caballcria,  R.P. 
Samara,  Swartz. 
Scleroxylon,  Willd. 
Athruphyllum,  Lour. 
Hosta,  Fl.  Flum. 
Peckia,  Fl.  Flum. 
Zacyntha,  Fl.  Flum. Suttonia,  A.  Rich. 

Tiabisia,  Lindl. 
Badula,  Juss. 

Barthesia,  Comm. 

Cephalogyne,  A.  DC. Discocalyx,  A.  DC. 
Isostylis,  A.  DC. 
Acephala,  A.  DC. 
Hemigyne,  A.  DC. Astrophe,  A.  DC. 

Stylogyne,  A.  DC. Monoporus,  A.  DC. Wallenia,  Swartz. Petesioides ,  Jacq. 
Conomorpha,  A.  DC. 

Conostylus,  Pohl. 
Weigeltia,  A.  DC. 
Cybianthus,  Mart. Icacorea,  Aiibl. 
Ardisia,  Swartz. 

Pyrgus,  Lour. Niara,  Dennst. 
Bladhia,  Thunb. 

Micranthera,  A.  DC. 
Tyrbcea,  A.  DC. Pickeringia,  Nutt. 

?  Purkingia,  Presl. 
IV.  Theophraste^,. 

Jacquinia,  Linn. Bonellia,  Berter. 
Theophrasta,  Juss, 
Clavija,  Ruiz  et  Pav. 

Theophrasta,  Linn. 
Eresia,  Plum, 

?  Oncinus,  Lour. 
Monotheca,  A.  DC. 
Reptonia,  A.  DC. Edgworthia,  Falc. 

Numbers.  Gen.  30.    Sp.  320. 

SapotacecB. 
Position. — Primulaceae. — M  y  rs  ;  nace^.- 

Mcnacae. 

The  Abyssinians  mix  the  fruit  of  Myrsine  africana  with  barley,  as  food  for  their 
a^ses  and  mules.    They  regard  that  of  Msesa.  lanceolata  as  a  vermifuge. — A.  Richard. 

ADDITIONAL  GENERA. 
Climacandra,  Miquel.  I       Grammadcnia,  Bcnth.  near  Cybianthus. feamara,  L.  =  Choripetalum,  Alph.  DC.  \ 

•  ^^^^^  ^-  97-  -4Zp7».  De  Cand.  Prodr.  8.  141.    Under  this  name IS  included  the  genus  ̂ .giceras  of  Gasrtner,  a  group  of  shore  plants  inhabiting  the  tropics,  and  rooting fi^ic  k  H'L  st''^:^^^^^^  "i""^'  ""^e  Mangroves.    It  differs  in  nothing  from  Ardisiads  beyond I  IS  that  the  fruit  when  ripe,  becomes  a  follicle,  the  seed  has  no  albumen,  and  the  anther-cells  are 
f.^;  Iir"^''fi^ '  \?,wh'ch  Alph.  De  Candolle  adds  that  the  stalk  of  their  central  placenta  is  very  much fo  •    f period  of  ripening,  and  from  being  very  short  is  finally  converted  into  a  long  and 
f?,r  ft  7nnv  Vi"';  "  ♦  '''/f,*'  J^r^^^'"'  ̂ PP^''^''  ™^  advisable  to  distinguish  the  genus  from  Ardisiads, ,  be  conjectured  that  the  absence  of  albumen,  which  is  one  of  the  most  important  marks  of 
luv  '/^  '^T"^  *°        peculiar  circumstances  under  which  ̂ Egiceras  germinates;  its  embryo  is 
r  IV^!,  c)  '  VIT  f  n/tmosphere  charged  with  moisture,  and  hardly  requires  that  any  special  prepa- ration should  be  made  for  sustaining  it  in  its  infant  state.    The  only  genus  known  is      ̂   ^  ̂ iEgiceras,  Gcertn. 
,   ,  .  ̂   r       ■  Malaspincea,  Presl. or  which  5  species  are  on  record,  whereof  one  is  doubtful. 
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Alliance  XLVIII.    ECHIALES.— T\m  Eciiial  Alliance. 

Diagnosis. —  Perigynous  Exogem,  with  dichlamydeom,  monopetalous,  symmetrical,  or 
unsymmetrical  flowers  ;  nucamentaccous  fruit,  consisting  of  one-seeded  nuts,  or  of 
clusters  of  them  separate  or  separable,  and  a  large  embryo  with  little  or  no  albumen. 

About  the  close  affinity  of  all  the  Orders  here  collected  into  the  same  Alliance,  no 
one  seems  to  entertain  a  doubt,  with  three  exceptions,  to  be  alluded  to  presently. 
They  might  in  fact  be  in  part  referred  to  Solanals  and  in  part  to  Echials,  but  their  nut- 

like, or  deeply-lobed  fruit,  offers  a  good  mark  of  distinction.  Echials  may  indeed  be 
regarded  as  a  group  so  intermediate  between  Solanals  and  Bignonials,  that  part  might  be 
referred  to  the  one  and  part  to  the  other,  the  regular-flowered  Orders  joining  the  former, 
the  irregular-flowered  the  latter.  Perhaps  it  would  not  be  advisable  to  distinguish  the 
first  half  from  Solanals  if  it  were  not  for  their  want  of  albumen  ;  but  this,  although  not 
a  universal  character  among  them,  yet  is  so  common  as  to  show  the  important  tendency. 

The  Orders  least  certainly  stationed  are  Jasminworts,  Salvadorads,  and  Brunoniads ; 
but  no  better  position  seems  discoverable  for  them.  The  tendency  to  irregularity  and 
the  deeply-lobed  ovary  seem  to  determine  the  place  of  Jasminworts,  especially  when 
the  minute  quantity  of  albumen  present  in  their  seeds  is  taken  into  account ;  as  to 
Salvadorads  they  seem  to  approach  Ehretiads  as  much  as  anything  ;  and  Brunoniads 
may  be  as  well  compared  with  the  close-headed  Borageworts  as  with  Bellworts  or 
Goodeniads,  from  both  which  they  deviate  so  entirely  in  the  nature  of  their  fruit. 

The  true  position  of  the  Echial  Orders  with  respect  to  each  other,  according  to 
these  views,  may  be  represented  thus  : — 

*  Oleacece. — Jasminacese. 
Salvadoraceae. 
Ehretiaceas. — Nolanace?e. — Solanacece. 
Boraginaceae. — Bruuoniaceoe. — Goodeniacece, Lamiacese. 
Verbenacese. 
Myoporacese. 
Selaginaceae.  Pedaliacece. 

Natural  Orders  of  Echials. 

*  Regular-flowered  Orders,  passing  from  Solanals. 

Flowers  regular,       unsymmetrical.    Stamens  2.    Fruit  2-  "|        Jasminace  e 
lohed.    Stigma  naked 
lowers  regular, 
Stigma  naked 
lowers  regular. 
Nuts  4,  confluent.  Inflorescence  circinate 
lowers  regidar,  symmetrical.  Stamens 
Stigma  naked.  Inflorescence  straight 
lowers  regular,  symmetrical.  Stamens 
Stigma  naked.  Inflorescence  circinate 
lowers  regular,  symmetrical.  N' 
siate.    (Stamens  hypogynous  /) 

Flowers  regular,  symmetrical.  Stamens  4.    Fruit  simple.  |_  Salvadorace  e 

Flowers  regular,  symmetrical.  Stamens  5.    Stigma  naked. '^^^i  Ehretiace/e 
Flowers  regidar,  symmetrical.  Stamens  5.    Nuts  5  or  \/.  j_  ^^^2  Nolanace^ 
Flowers  regular,  symmetrical.  Stamens  5.    Nuts  4  o^'V^.  1^253  Boraginace^ 
Flowers  regular,  symmetrical.  Nut  solitary.    Stigma  indu-  Brunoniacej-' 

**  Irregular-fl.owered  Orders,  passing  into  Bignonials. 
Flowers  irregular,  unsymmetrical.    Nuts  4.    Ovule  erect  .    .  255.  Lamiace^. 
Flowers  irregular,  unsymmetrical.  Nuts  confluent.  Ovules  erect.  256.  Verbenacese. 
Flowers  irregular,  unsymmetrical.    Nuts  confluent.    Ovules  1  ̂ti  hit 

pendulous.    Anthers  2-celled  |257.  Myoporace^. 
Flowers  irregular,  unsymmetrical.    Nuts  confluent.    Ovules']  oto  o 

pendulous.    Anthers  \. celled  1 258.  Selaginace^. 

2  z  2 
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Order  CCXLIX.    JASMINACE^.— Jasminworts. 

Jasminese,  Juss.  Gen.  Plant,  104,  (1789)  in  part;  R.  Brovm  Prodr.  520;  Endl.  Gen.  cxxix. ;  Alph. 
DC.  Prodr.  8.  300.— Bolivarieac,  Griseh.  Gent.  20.  ;  Endl.  Gen.  Suppl.  2.  55. 

Diagnosis. — Echial  Exogens,  with  2  distinct  lohes  to  the  fruit,  2  stamens,  a  naked  stigma, 
and  regular  unsyinmetrical  flowers. 

Shrubs,  often  having  twining  stems.  Leaves  opposite  or  alternate,  mostly  compound, 
ternate  or  pinnate,  with  an  odd  one  ;  sometimes  simple,  the  petiole  almost  always 

having  an  articulation.  Flowers  oppo- 
site, in  corymbs,  white  or  yellow,  often 

sweet-scented.  Calyx  with  5  to  8  divisions 
or  teeth,  persistent.  Corolla  monopeta- 
lous,  hypogynous,  regular,  hypocrateri- forni,  with  from  5  to  8  divisions,  which 
lie  laterally  upon  each  other,  and  are 
twisted  or  valvate  in  aestivation.  Sta- 

mens 2,  arising  from  the  corolla,  inclosed 
within  its  tube.  Ovary  destitute  of  an 
hypogynous  disk,  2-celled,  2-lobed,  with from  1  to  4  erect  anatropal  ovules  in 
each  cell ;  style  1  ;  stigma  2-lobed.  Fruit 
either  a  double  berry  or  capsule.  Seeds 
either  with  no  albumen  or  very  little, 
their  skin  tumid  or  membranous  ;  em- 

bryo straight  ;  radicle  inferior. 
Jasminworts  were  formerly  combined 

with  Oliveworts,  from  which  Brown 
distinguished  them  by  their  ovules 
being  erect,  their  seed  with  no,  or  very 
little,  albumen,  by  the  aestivation  of  the 
corolla  being  imbricate,  not  valvate,  and 
by  the  number  of  its  divisions  being  five 
or  more,  and  consequently  not  regularly 

a  multiple  of  the  stamens,  instead  of  4,  which  is  a  multiple  of  them.  Ach.  Richard 
endeavours  to  show  that  these  differences  are  insufficient.  He  states,  that  the  ovules 
of  Jasminworts  are  originally  pendulous,  as  in  Oliveworts,  but  that  they  subsequently 
become  erect  in  consequence  of  the  growth  of  the  ovary,  whose  apex  does  not  elongate, 
while  its  sides  extend  considerably  during  the  growth  of  the  fruit.  He  says,  upon  the 
authority  of  his  father,  that  albumen  does  exist  m  Jasminum  and  Nyctanthes  ;  a  fact 
which  had  been  previously  mentioned  by  Bi'own  in  defining  the  Orders,  but  to  which 
that  distinguished  Botanist  attached  no  importance,  because  only  a  small  quantity  was 
found  by  him  to  exist,  while  it  is  abundant  in  Oliveworts  ;  and  he  probably  conceived, 
as  I  certainly  do,  that  it  is  the  diff'erence  of  its  quantity  only  which  gives  the  albumen value  as  a  mark  of  ordinal  distinction.  But  it  does  not  appear  to  me  that  Jasminworts 
have  any  real  connection  with  Oliveworts  ;  on  the  contrary,  their  unsymmetrical  flowers 
and  deeply-lobed  fruit  suggest  a  very  different  affinity,  and  seem  to  point  distinctly  to 
those  monopetalous  Orders  in  which  the  number  of  stamens  is  different  from  that  of 
the  divisions  of  the  corolla,  such  as  Labiates  and  Verbenes,  but  particularly  the  latter, 
which  sometimes  resemble  Jasminworts  in  their  fruit,  as  happens  in  Clerodendron. 
Brown  stations  them  between  PedaHads  and  Oliveworts  ;  I)e  Candolle  between  Oliveworts 
and  Loganiads.  Endlicher  indicates  an  approach  to  Dogbanes.  To  me  they  seem  to 
be  the  connecting  point  between  the  Cortusal  and  Echial  Alliances,  touching  the 
foinner  at  Ardisiads  and  the  latter  at  Verbenes  or  Labiates. 

Chiefly  inhabitants  of  tropical  India,  in  all  parts  of  which  they  abound.  One  Jasmi- 
num only  is  mentioned  from  South  America,  but  there  are  at  least  3  species  of  Bolivaria 

on  that  continent  ;  a  few  are  natives  of  Africa  and  the  adjoining  islands  ;  New  Holland 
contains  several  ;  and,  finally,  2  extend  into  the  southern  climates  of  Europe. 

Of  some  species  the  oil  produced  by  the  flowers  is  deliciously  fragrant.    The  genuine 

Fig.  CCCCXXXV. — .Jasminum  ligustrifolium.  1.  a  corolla  cut  open  ;  2.  vertical  section  of  the  ovary; 3.  section  of  a  seed  of  Nyctanthes. — Gartner 

Fig.  CCCCXXXV. 



ECHIALES.] JASMINACE^. G51 

essential  oil  of  Jasmine  of  the  shops  is  obtained  from  Jasminum  officinale  and  gi*andi- 
florum  ;  but  a  similar  perfume  is  also  procured  from  Jasminum  Sambac.  The  leaves 
of  Jasminum  undulatum  are  slightly  bitter.  The  bitter  root  of  Jasminum  angustifo- 
lium,  ground  small  and  mixed  with  powdered  Acorus  Calamus  root,  is  considered  in 
India  as  a  valuable  external  application  in  cases  of  ringworm.  In  the  East  Indies  the 
tube  of  the  corolla  of  Nyctanthes  Arbor  tristis  is  used  as  an  orange  dye.  This  plant, 
the  Hursinghar  of  India,  scents  the  gardens  with  its  delicious  perfume  only  during  the 
night,  covering  the  ground  in  the  morning  with  its  short-lived  flowers,  which  being 
collected  like  those  of  the  Chumbelee  (Jasminum  gi'andiflorum)  are  strung  on  threads 
and  worn  as  necklaces,  or  entwined  in  tlio  hair  of  the  native  women.  The  root  of 
J.  pubesceus  is  thought  to  be  alexiteric. 

GENERA. 
Jasminum,  L.  |    Scdbrita,  L.  i  Bolivaria,  Cham.  i  Menodora,  //.  B.  K 
Mogorium,  Juss.  Parilium,  Gasrlii.        I    Cali/ptrospennum.Biet.  j  Balacgue,  Gcertn, Nyctanthes,  Juss.  \  1  I 

Numbers.  Gen.  5.    Sp.  100. 

OleacecB. 
Position. — Verbenacese. — Jasminace^e. — Salvadoracese  ? 

MyrsinacecB 

The  bitter  leaves  of  Jasminum  floribundum  have  a  very  povi^erful  action,  and  are 
employed  in  Abyssinia  against  the  tape-worm. — A.  Richard. 

ADDITIONAL  GENUS. 

Chondrospermum,  Wall.  =  Myxopymm,  Bl. 
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OkDER  CCL.   SAL  V  AD  GRACES  — Salvadorads. 

Salvadoraceae,  Ed.  pr.  No.  cxcix.  (1836)  ;  Endl.  Gen.  p.  349. 

Diagnosis. — Echial  Exogens,  with  regular  symmetrical 
naked  stigma. 

lowers,  a  solitary  fruit,  and 

Small  trees  or  shrubs,  with  the  stem  slightly  tumid  at  the  articulations.  Leaves  op- 
posite, leathery,  entire,  very  obscurely 

veined.  Flowers  minute,  in  loose  panicles. 
Calyx  inferior,  4- leaved,  minute.  Corolla 
membranous,  monopetalous,  4-parted.  Sta- 

mens 4,  connecting  the  petals  into  a  mono- 
petalous corolla  ;  anthers  round,  2-celled, 

bursting  longitudinally.  Ovary  superior,  1- 
celled,  with  a  single  sessile  stigma  ;  ovule 
solitary,  erect.  Pericarp  berried  ;  1  -celled, 
indehiscent.  Seed  sohtary,  erect.  Embryo 
amygdaloid,  without  albumen  ;  cotyledons 
fleshy,  plano-convex,  fixed  a  little  below  their 
middle  to  a  long  axis,  the  radicle  of  which 
is  inclosed  within  their  bases. 

By  one  author  referred  to  Chenopods  or 
Amaranths,  notwithstanding  its  monopeta- 

lous corolla  and  embryo ;  by  another  to 
Ardisiads,  notwithstanding  the  position  of 
its  stamens  and  the  structure  of  ovary  and 
seeds.  This  plant  appears  to  be  in  reality  the 
type  of  a  quite  distinct  Order,  the  true  rela- 

tion of  which  I  formerly  supposed  to  be  with 
Leadworts  and  Plantains.  With  the  latter 
it  agrees  in  the  number  of  the  parts  of  its 
flower,  its  membranous  corolla,  and  simple 
style  ;  with  the  former  more  in  habit,  and 
especially  in  the  leaves,  which  are  much  Uke 
those  of  a  Statice.  It,  however,  differs  es- 

sentially hi  its  polysepalous  calyx,  amygda- 
loid embryo,  opposite  leaves,  and  berried 

pericarp.  In  habit  it  agrees  with  Galenia,  and  this  has  probably  been  the  cause  of  its 
having  found  its  way  to  Chenopods.  It  seems  however  possible,  upon  the  whole,  that 
it  should  be  considered  an  ally  of  Ehi*etiads  or  Verbenes,  having  but  one  carpel  and 
symmetrical  tetrandrous  flowers. 

The  species  are  found  in  India,  Syria,  and  North  Africa. 
Salvadora  persica,  the  Mustard-tree  of  Scripture,  as  has  been  demonstrated  by 

Dr.  Royle,  has  a  succulent  fruit  which  has  a  strong  aromatic  smell,  and  tastes  Uke  Garden- 
cress.  The  bark  of  the  root  is  remarkably  acrid  ;  bruised  and  applied  to  the  skin  it 
soon  raises  blisters,  for  which  the  natives  of  India  often  use  it.  As  a  stimulant  it  pro- 

mises to  be  a  medicine  of  considerable  power.  The  leaves  of  S.  indica  are  purgative  ; 
the  fruit  is  said  to  be  eatable. 

M.  Planchon,  who  has  reconsidered  this  Order  {Ann.  Sc.,  3  ser.  X.  191),  thinks  it 
allied  to  Oleads,  through  Bouea,  which  probably  belongs  here  rather  than  to  Anacards 
(see  p.  467).    He  supposes  the  followiug  genera  to  be  referable  to  this  place  : — 

Fig.  CCCCXXXVI. 

GENERA. 
Salvadora,  L. 
Monetia,  L'Her. Azima,  Lam. 

Acier/eton,  Bl. 

Numbers.  Gen.  4.  Sp. 

Dobera,  Juss. 
Tomex,  Forsk. 
Schizocab/x,  Hochst. 

Bouea,  Meisner. 
Cambessedea,  Wight. 

Plumbaginacece  ? 
Position. — Ehretiacea). — Salvadoraceae. — Verbenaceoe. 

Oleacece  ? 

Fig,  CCCCXXXVI.— Salvadora  persica.    1.  flower ;  2.  a  sectiou  of  its  fruit. 
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Order  CCLI.    EHRETIACEiE.— Ehretiads. 

Ehretiacese,  Martins  N.  G.  et  Sp.  2.  136.  (1828) ;  Martins  Conspectus,  No.  126.  ;  Endl.  Gen.  p.  645.- 
Ileliotropiceas,  Id.  2.  75.  et  138.  (1828).— Asperifolise,  b.  Ileliotropiacese,  Id.  Conspectus,  No.  lU 
(1835).— Borraginese,  Ehretieae,  and  Heliotropeae,  Alpfi.  DC.  I'rodr.  9.  467. 

Diagnosis. — Echial  Exogens,  with  regular  symmetrical  flowers ,  5  stamens^  4  confluent  nuts, 
a  naked  stigma,  and  circinate  inflorescence. 

Trees  or  shrubs,  or  herbaceous  plants,  with  a  harsh  pubescence.  Leaves  simple, 
alternate,  without  stipules.  Flowers  gyrate.  Calyx  mferior,  5-parted,  imbricated  in 
aestivation.  Corolla  monopetalous,  tubular,  with 
as  many  segments  of  its  limb  as  the  calyx,  with 
an  imbricated  aestivation.  Stamens  alternate 
with  flie  segments  of  the  corolla,  and  equal  to 
them  in  number,  arising  from  the  bottom  of 
the  tube  ;  anthers  innate.  Ovary  seated  in  an 
annular  disk,  2-  or  more-celled  ;  style  terminal ; 
stigma  simple,  2-lobed  ;  ovules  suspended. 
Fruit  drupaceous,  with  as  many  seeds  as  there 
are  true  cells  of  the  ovary.  Seed  suspended, 
solitary  ;  testa  simple,  thin  ;  embryo  in  the 
midst  of  thin  fleshy  albumen,  or  without  any  ; 
radicle  superior  ;  cotyledons  plano-convex. 

A  branch  of  the  old  Boraginese,  distinguished 
by  a  terminal  style  proceeding  from  the  apex 
of  a  perfectly  concrete  ovai'y  of  4  cells,  a  bac- 

cate fruit,  and  seeds  furnished  with  thin  fleshy 
albumen.  The  Order  is  re-combined  with 
Borage  worts  by  Alph.  De  Candolle,  but  it 
seems  sufficiently  characterised  by  its  concrete 
carpels,  and  the  presence  of  a  small  quantity  of 
albumen.  The  separate,  not  separable,  nuts 
of  Borageworts  are  so  peculiar,  notwithstanding 
that  Cerinthe  has  them  combined  in  pairs,  that 
a  real  objection  seems  to  exist  to  the  disregard 
of  so  good  a  mark,  by  the  combmation  with 
them  of  these  concrete-fruited  Ehretiads. 

Most  of  them  are  tropical  trees  or  shrubs,  natives  of  either  hemisphere.  A  few  occur 
in  the  south  of  Europe  and  the  southern  States  of  America  ;  but  none  appear  further  to 
the  north  than  the  parallel  of  45". The  root  of  Ehretia  buxifolia  is  reckoned  in  India  one  of  those  medicines  which  assist 
in  altering  and  purifying  the  habit  in  cases  of  cachexia  and  venereal  affections  of  long 
standing.  Tiaridium  indicum  is  represented  to  be  an  astringent,  and  is  used  to  cleanse 
ulcers,  or  to  allay  inflammation,  Martins  says  with  undoubted  advantage  ;  Tournefortia 
umbellata  has  a  similar  application  in  Mexico,  where  it  is  even  regarded  as  a  febrifuge  ; 
and  it  is  to  be  observed  that  the  leaves  of  Heliotropium  europteum  were  formerly  used 
in  the  same  way  as  Tiaridium.  Some  Ehretias  bear  eatable  drupes.  The  delicious 
odour  of  the  Peruvian  HeUotrope  is  known  to  everybody. 

Fig.  CCCCXXXVII. 

I.       TOURNEFORTE^.  — Seeds  with  albumen. 
Ehretia,  Linn. 

Bcurreria,  Jacq. 
Bouerreria,  P.  Br. 
Carmona,  Cav. 
Liitrostylis,  Don. 

Menais,  Lceji. 

Cortesia,  Cav. 
Amerina,  DC. 
Rhabdia,  Mart. 
Tournefortia,  R.  Br. 

Messerschmidtia,  L 
Argiizia,  Amm. 
Fittonia,  Kunth. 

Rotala,  Lour. 

Coldenia,  Linn. 
Tiquilia,  Pers. 

Halgania,  Gaudich. 
II.      HeLIOTROPEjE.  — Seeds  without  albumen, 
Sclileidenia,  Endl. 

Preslca,  Mart. 

Heliotropium,  Linn 
Piptoclaina,  Don. 

Tiaridium,  Lehm. 
Heliophytum,  DC. Schobera,  Scop. 

Pentacarya,  DC. 
Euploca,  Nutt. 

Numbers.  Gen.  14,    Sp.  297. 
CordiacecB. 

Position. — Boraginacese. — Ehretiace^. — Verbenacese. 

Fig.  CCCCXXXVII.— Rhabdia  \ycioide3.—3Tartius.  1-  its  flower  ;  2.  the  corolla  opened  'i  &  noss section  of  the  ovary  ;  4.  a  perpendicular  section  of  a  seed. 
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Order  CCLII.    NOLANACE^E.— Nolanads. 

Nolanacese,  Lindl.  Nixus  PI.  18.  (1833)  ;  Martins  Conspectus,  No  119;  Endl.  Gen.  p.  655  :  Lindl  in Bot.  Reg.  1844.  t.iQ. 

Diagnosis. — Echial  Exogens,  with  regular  symmetrical floivers,  5  stamens,  5  or  more  nuts, 
distinct  or  parthj  confluent,  a  naked  stigma,  and  straight  inflorescence. 

Prostrate  or  erect,  herbaceous  or  suffruticose  plants.  Leaves  alternate,  without  sti- 
pules. Flowers  usually  showy.  _  Calyx  5-parted,  valvate  in  aestivation.  Corolla  mono- petalous,  with  a  plaited  aestivation, 

usually  thickened  in  the  tube.  Stamens 
5,  equal,  inserted  into  the  tube,  alternate 
with  the  segments  of  the  corolla;  anthers 
oblong,  2-celled,  bursting  longitudinally. 
Pistil  composed  of  several  carpels,  either 
distinct  with  a  single  style,  or  partially 
combined  into  several  sets  with  a  single 
style  seated  on  a  succulent  disk.  Stigma 
somewhat  capitate.  Fruit  inclosed  in 
the  permanent  calyx,  constructed  like 
the  pistil  ;  pericarp  woody,  often  a  Httle 
succulent ;  seeds  ascending,  solitary  ; 
embryo  curved,  with  either  straight  or 
doubled  cotyledons,  in  the  midst  of  a 
small  quantity  of  albimien  ;  radicle  next 
the  hilum. 

The  genus  Nolana,  sometimes  referred 
to  Borage  worts,  sometimes  to  Bindweeds, 
has  been  erected  into  a  distinct  Order, 
on  account,  on  the  one  hand,  of  its  regu- 

lar plaited  corolla  and  valvate  calyx,  and, 
on  the  other,  of  its  separate  carpels 
though  united  styles.  Among  the  regu- 

lar-flowered Echials  Nolanads  can  only 
be  compared  to  Borageworts,  from  winch 
they  are  certainly  distinguished  by  their 
pentamerous  fruit  and  straight  inflores- cence.    There  is  some  doubt  whether 

the  genera  Falkia  or  Dichondra  belong  to  Bindweeds  or  to  Nolanads.  A  'ith  the latter  those  genera  agree  in  their  separate  ovaries,  with  the  former  in  the  structure  of 
then"  embryo  ;  with  both  they  disagree  in  the  entire  separation  of  their  styles.  If  we 
attend  to  the  embryo,  they  will  stand  among  Bindweeds  ;  if  to  the  carpels,  among 
Nolanads  ;  but  as  then-  separate  styles  are  nearly  paralleled  by  those  of  Evolvulus  and 
others,  it  seems  upon  the  whole  better  to  refer  them  to  Bindweeds.  Sclilechtendahl 
suggests  {LinncBa,  7.  72)  that  Nolana  may  be  referred  to  Nightshades,  on  account  of  its 
affinity  with  Grabowslvia  boei'haaveifolia,  in  which  the  fruit  contauis  two  bilocular  meno- 
spermous  stones  ;  and  it  must  be  confessed  that  some  of  the  shrubby  Nolanads  have 
much  the  habit  of  Lycium. 

This  little  Order  is  remarkable  for  the  various  modes  in  which  its  carpels  are  disposed 
without  ever  being  consolidated.  In  one  genus  there  are  but  5,  and  they  are  distinct ; 
in  another  there  are  20  combined  in  fours  ;  in  a  thh-d  the  combination  is  irregular  though 
the  number  remams  20 ;  and  in  others  they  ai'e  all  wholly  distinct.  The  late  Professor 
Don  thought  that  Triguera  must  be  referred  here. 

The  species  are  all  South  American,  and  chiefly  Chilian. 
Their  uses  are  unknown. 

GENERA. 
Nolana,  Linn.  i    Teganium,  Schmidt.     IDolia,  Lindl. 

Walkeria,  FJhrei.  Ne udor ffia,  Adans.       Alibrexia,  ilfier 
Zwingera,  Hofer.        |  Alona,  Lindl. 

Numbers.  Gen.  6.    Sp.  35. 

Fig.  CCCCXXXVIII. 

ISorema,  Lindl. 
Aplocarya,  Lindl. 

Convolvulacece. 
Position. — Boraginacese. — Nolanace^.— Solanace(B. 

Fig.  CCCCXXXVIII. — 1,  Alona  coelestis  ;  2.  its  pistil ;  3.  a  transverse  section  of  it ;  4.  section  of  seed 
of  Nolana  probtrata ;  5.  part  of  the  fruit  of  Aplocarya  divaricata. 
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Order  CCLIII.    BORAGINACEtE.— Borageworts. 

BonigincEC,  Juss.  Gen.  143.  (1789) ;  R.  Brown  Prodr.  492  ;  Bartl.  Ord.  Nat.  19fi.  (1830).— Asperifoli;c, 
Linn.  Martius  Conspectus^  No.  118.  (1835)  ;  Endl.  Gen.  cxliii. 

Diagnosis. — Echial  Exogens,  with  regular  symmetrical  flowers,  5  stamens,  4  mits  or  two 
.  _  pairs,  a  naked  stigma,  and  circinate  inflorescence. 

Herbaceous  plants  or  shrubs.  Stems  round.  Leaves  alternate,  often  covered  with 
asperities  consisting  of  hairs  proceeding  from  an  indurated  enlarged  base.     Flowers  in 

Fig.  CCCCXXXIX. 

] -sided  gyrate  spikes  or  racemes,  or  panicles,  sometimes  solitary  and  axillary.  Calyx 
persistent,  with  4  or  5  divisions.  Coi'olla  hypogynous,  monopetalous,  generally  regu- 

lar, 5 -cleft,  sometimes  4 -cleft,  with  an  imbricated  sestivation.  Stamens  inserted 
upon  the  corolla,  equal  to  the  number  of  its  lobes  and  alternate  with  them.  Ovary 
4-parted,  4-seeded,  or  2-parted,  4-celled  ;  ovules  attached  to  the  lowest  point  of  the 
cavity,  amphitropal  ;  style  simple,  arising  from  the  base  of  the  lobes  of  the  ovai'y  ; 
stigma  simple  or  bifid.  Nuts  2  or  4,  distmct.  Seed  separable  from  the  pericarp,  des- 

titute of  albumen.  Embryo  with  a  superior  radicle  ;  cotyledons  parallel  with  the  axis, 
plano-convex,  sometimes  4  !  in  Amsinckia. 

The  plants  of  this  Order  are  nearly  allied  to  Labiates,  from  which  they  are  essentially 
distinguished  by  the  regularity  of  the  corolla,  the  presence  of  5  fertile  stamens,  the 
absence  of  resinous  dots  in  the  foliage,  a  round  (not  square)  figure  of  the  stem,  a  gyrate 

Fig.  CCCCXXXIX. — 1.  Symphytuip  officinale;  2.  a  diagram  of  its  flower;  3.  its  pistil;  4,  tlie calyx  opened,  with  two  of  the  nuts  remaining  ;  5.  a  vertical  section  of  a  nut. 
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inflorescence,  aaid  scabrous  alternate  leaves.  On  account  of  this  last  character,  they  are 
sometimes  called  Asperifohse.  From  Nolanads  they  are  distinguished  by  their  inflo- 

rescence being  gyi'ate,  their  radicle  superior,  and  their  embryo  exalbuminous  and 
straight.  From  all  other  Orders  of  this  Alhance  tliey  are  known  by  the  4  deep  lobes  of 
the  ovarv,  called  by  Linneeau  Botanists  naked  seeds. 

Among  the  more  remarkable  points  of  structure  met  with  in  this  Order  is  the  very 
general  presence  of  scales  or  tubercles,  standmg  on  the  corolla  between  the  stamens. 
At  first  sight  such  scales  might  be  taken  for  mere  folds  of  the  corolla,  but  their  peculiar 
appearance  in  Symphytum  and  Borage  leads  to  the  suspicion  that  they  are  really  a  series 
of  abortive  stamens. 

Natives  principally  of  the  temperate  countries  of  the  northern  hemisphere  ;  extremely 
abundant  in  all  the  southern  parts  of  Europe,  the  Levant,  and  middle  Asia  ;  less  frequent 
as  we  approach  the  arctic  circle,  and  almost  disappearing  within  the  tropics.  A  few 
species  only  are  found  in  such  latitudes.  In  North  America  they  are  less  abimdant  than 
in  Europe.  Pursh  reckons  but  22  species  in  the  whole  of  his  Flora  ;  while  the  little 
island  of  Sicily  alone  contains  35,  according  to  Presl. 

Soft,  mucilaginous,  emollient  properties,  are  the  usual  characteristics  of  this  Order; 
some  are  also  said  to  contain  nitre,  a  proof  of  which  is  shown  by  their  frequent  decrepi- 

tation when  thrown  on  the  fire.  Borago  officinalis  gives  a  coolness  to  beverage  in  which 
its  leaves  are  steeped.  The  whole  plant  has  an  odoiu*  approaching  to  Cucumber  and 
Burnet  ;  but  its  supposed  exhilarating  qualities,  which  caused  Borage  to  be  reckoned 
one  of  the  four  cordial  flowers,  along  with  Alkanet,  Roses,  and  Violets,  may  justly  be 
doubted. — Smith.  It  was  once  esteemed  as  a  pectoral  medicine,  and  a  decoction  of  its 
leaves  mixed  with  honey  makes  a  good  ptisan.  Its  young  leaves  make  a  piclde  in  some 
esteem.  Echium  plantagineum,  naturalised  in  Brazil,  is  used  in  that  country  for  the 
same  purpose.  The  roots  of  Anchusa  tinctoria,  or  Alkanet,  of  Lithospermum  tinctorium, 
Onosma  echioides,  Echium  rubrum,  and  Anchusa  vii'ginica,  contain  a  reddish-brown 
substance  used  by  dyers.  This  matter  is  thought  to  be  a  peculiar  chemical  principle, 
approachuig  the  i*esins.  The  species  of  Ti'ichodesma  are  considered  diuretic,  and  are  one 
of  the  cures  for  snake  bites  in  India. — Royle.  Some  say  that  Cynoglossum  officinale  is 
narcotic  ;  its  leaves  are  bitterish  and  produce  a  fat  strong-scented  oil.  Comfrey,  Sym- 

phytum officinale,  was  formerly  regarded  as  a  vulnerary  ;  if  gathered  while  tender  its 
leaves  are  a  substitute  for  Spinage,  and  the  young  shoots,  blanched  by  bemg  forced  to 
grow  through  heaps  of  earth,  are  eaten  like  Asparagus  ;  it  is  not,  however,  valued  by 
persons  of  refined  taste.  Its  roots  abound  hi  mucilage,  and  are  sweetish  with  some 
astringeucy. 

GENERA. 

{As  given  in  DC.  Prodr.,  Vol.  X.) 
§  1.  Cerinthe^. 

Cerinthe,  Tourn. 

§  2.  ECHIE^. 
Lobostemon,  Lehm. 

Echiopsis,  Rchb. 
Echium,  L. 
Macrotomia,  DC. 
Echiochilon,  Desf. 

Chilochium,  Raf. 
§  3.  Anchuse^. 

Nonnea,  Medik. 
Oskampia,  Moencli. 
Onochilus,  Mart. 

Borago,  Tourn. 
Peilostemon,  DC. 

Tracliystemoii,  D.Don. 
Symphytum,  L. 
Stomotechium,  Lelim. 
Car5'oloj)ha,  Fiscli. Pentaglotfis,  Tausch. 
Anchusa,  L. 
Buglosmm,  Tourn. 

Gastrocotyle,  Buyige. 

Toxostigma,  A.  Rich. 
Lycopsis,  L. Moritzia,  DC. 

§  4.  LlTHOSPERME^. 
Onosma,  L. 
Colsmannia,  Lehm. 
Macromeria,  G.  Don. 
Onosmodium,  Mich. 

Purshia,  Spreng. 
Osmodium,  Raf. 

Maharanga,  A.  DC. 
Moltkia,  Lehm. 
Lithospermum,  L. 

Batschia,  Gmel. 
(Egonychon,  Gray. 
Rhytospermum,  Link. 

Sericostoma,  Stocks. 
Pentalophus,  A.  DC. 
Mertensia,  Roth. 

Hippoglossum,  Hartrb. Casselia,  Dumort. 
Steenhammera,  Rchb. Pulmonaria,  L. 
Bessera,  Schult. 

Amebia,  Forsk. Dioclea,  Spreng. 
Meneghinia,  Endl. 
Strobila,  G.  Don. 

Alkanna,  Tausch. 
Baphorhiza,  Link. 
Camp)tocarpus,  C.  Koch. Stenosolenium,  Turcz. 

Meratia,  A.  DC. 
Myosotis,  L. 

Bxarrhena,  R.  Br. 
Strophiostoma,  Turcz. Bothriospermum,  Bunge. 

§  5.  Cynoglosse^. 
Amsinckia,  Lehm. 

Benthamia,  Lindl. 
Gmveha,  A.  DC. 
Pectocarya,  DC. 

Ktenospermum,  Lehm. 
Antiphytum,  DC. 
Eritrichium,  Schrad. 

Cryptantha,  Lehm. Plagiobothrys,  Fisch. 
Krynitzkia,  Fisch. 

Echinospermum,  Swartz. 
Lappula,  Moench. Rochelia,  R.  &  S. 
Hackelia,  Opiz. 

Heterocaryum,  A.  DC. 
Asperugo,  L. 
CjTioglossum,  L. Omphalod.es,  Tourn. Picotia,  R.  S. 
Suchtelenia,  Ka7'el. Solenanthus,  Ledeb. 
Diploloma,  Schrenk. 
Mattia,  Schultz. 
Rindera,  Pall. 
Trichodesma,  R.  Br. 

Pollichia,  Med. 
Streblanthera,  Steud. 
Friedrichsthalia,  Fenz. 

Craniospennum,  Lehra. 

§  6.  ROCHELIE^. 
Rochelia,  Rchb. 

?Marelia,  Vand. 

Numbers,  Gen.  54.    Sp.  683. 

HydrophyllacecB . 
PosmoA'. — LumiacccC. — BoRAGiNACEiE. — Nolauaceac. Cordiacece. 
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Order  CCLIV.    BRUNONIACEIE —Brunoniaus. 

GoodenoviseJ  2.  R.  Brown  Frodr.  589.  (1810).— Brunoniaceae,  Ed.pr.  cxcvii.  (1836") ;  Endl.  Gen.  cxxii.; Meisner,  p.  238. 

Diagnosis. — Echial  Exogens,  with  regular  symmetrical  flowers,  a  solitary  nut,  and  indusiate 
stigma. 

Herbaceous  plants,  without  stems,  and  with  simple  glandless  hairs.  Leaves  radical, 
entire,  with  no  stipules.  Flowers  ou  scapes,  collected  in  heads,  surrounded  by  enlarged 

bracts,  blue.  Calyx  free,  in  5  divisions,  with  bracts  at  the 
base.  Corolla  monopetalous,  almost  regular,  5-parted,  inferior, 
withering.  Stamens  definite,  hypogynous,  alternate  with  the 
segments  of  the  corolla  ;  anthers  turned  inwards,  2-celled, 
collateral,  slightly  cohering.  Ovary  1 -celled,  with  a  single 
erect  anatropal  ovule  ;  style  single  ;  stigma  mclosed  in  a 
2-valved  cup.  Fruit  a  membranous  utricle  inclosed  within 
the  hardened  tube  of  the  calyx.  Seed  solitary,  erect,  without 
albumen  ;  embryo  with  plano-convex  fleshy  cotyledons,  and  a minute  inferior  radicle. 

The  solitary  genus  forming  this  Order  was  regarded  by 
Brown  as  a  section  of  Goodeniads,  from  which  it  differs 
essentially  in  the  superior  1 -celled  ovary  and  capitate  flowers, 
thus  approaching  certain  Teazelworts,  but  differing  in  the 
want  of  an  involacel,  m  the  erect  ovule,  supei'ior  ovary,  and 
pecuhar  stigma.  With  reference  to  this.  Brown  says:  "Bru- 
nonia  agrees  with  Goodenovise  in  the  remarkable  indusium  of 
the  stigma,  in  the  structure  and  connection  of  the  autherne,  in 
the  seed  being  erect,  and  essentially  in  the  aestivation  of 
corolla.  It  differs  from  them  in  having  both  calyx  and 

corolla  distinct  from  the  ovarium,  in  the 
disposition  of  vessels  in  the  corolla,  in  the 
filaments  being  jointed  at  the  top,  in  the 
seed  being  without  albumen,  and  in  its 
remarkable  inflorescence,  compatible,  in- 

deed, with  the  nature  of  the  irregularity 
in  the  corolla  of  Goodenovia,  but  which 
can  hardly  co-exist  with  that  character- 

ising LobeUacese.  With  Compositse  it 
agrees  essentially  in  inflorescence,  in  the 
aestivation  of  the  corolla,  in  the  remark- 

able joint  or  change  of  textui'e  in  the  apex 
of  its  filaments,  and  in  the  structure  of  the 
ovarium  and  seed.  It  differs  from  them 
in  having  ovarium  liberum  or  superum,  in 
the  want  of  a  glandular  disk,  in  the  imme- 

diately hypogynous  insertion  of  the  fila- 
ments, in  the  indusium  of  the  stigma,  and 

in  the  vascular  structure  of  the  corolla, 
whose  tube  has  five  nerves  only,  and  these 
continued  through  the  axes  of  the  lacinise, 
either  tenninating  simply  (as  is  at  least 

frequently  the  case  in  Bninonia  sericea),  or  (as  m  B.  austraUs)  dividing  at  top  mto  two 
recurrent  branches,  forming  lateral  nerves,  at  first  sight  resemblmg  those  of  Compositae, 
but  which  hardly  reach  to  the  base  of  the  laciniae.  It  is  a  cuji-ious  circumstance  that 
Brunonia  should  so  completely  differ  from  Compositae  in  the  disposition  of  vessels  of 
the  corolla,  while  both  Orders  agree  in  the  no  less  remarkable  structure  of  the  jointed 
filament ;  a  character  which  had  been  observed  in  a  very  few  Compositae  only,  before  the 
publication  of  M.  Casskd's  second  Dissertation,  where  it  is  proved  to  be  nearly 
universal  in  the  Order.  In  the  opposite  parietes  of  the  ovarium  of  Brimonia  two  nerves 

Fig.  CCCCXL. 

Fig.  CCCCXL. 
4  embryo. -Brunonia  sericea.— J".  Bauer.   1.  a  complete  flower;  2.  the  pistil  >  3.  a  ripe  fruit; 
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or  vascular  cords  are  observable,  which  are  continued  into  the  style,  where  they  become 
approximated  and  parallel.  This  structure,  so  nearly  resembUng  that  of  Compositae, 
seems  to  strengthen  the  analogical  argument  in  favour  of  the  hypothesis  of  the  com- 

pound nature  of  the  pistillum  in  that  Order,  and  of  its  type  in  phsenogamous  plants 
generally  ;  Brunonia  having  an  obvious  and  near  affinity  to  Goodenovise,  in  the  greater 
part  of  whose  genera  the  ovarium  has  actually  two  cells  with  one  or  an  indefinite 
number  of  ovula  in  each  ;  while  in  a  few  genera  of  the  same  Order,  as  Dampiera, 
Diaspasis,  and  certain  species  of  Scsevola,  it  is  equally  reduced  to  one  cell  and  a  single 
ovulura."  The  habit  of  the  Oi*der  is  much  that  of  Globularia.  But  its  most  immediate 
affinity  seems  to  be  collaterally  with  Nolanads,  which  it  appears  to  combine  with  such 
genera  as  Phyteuma  among  Bellworts.  Its  hypogynous  stamens  are,  however,  so 
peculiar  that  we  may  well  doubt  whether  the  true  affinity  of  the  plant  can  yet  be 
demonstrated. 

Natives  of  New  Holland. 
Their  properties  are  unknown. GENUS. 

Brunonia,  Sm. 

Numbers.  Gen.  1.    Sp.  2. 

GoodeniaceiB. 
Position. — Nolanacese. — Brunoniace^.  

Campanulacea:. 

M.  Alphonse  De  Candolle  suggests  an  affinity  with  Leadworts  (Plumbaginacese), 
in  which  also  there  are  scaiious  bracts,  and  sometimes  hypogynous  stamens. 
{Prodr.  XII.  616.) 
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Order  CCLV.    LAMIACE^.— Labiates. 

Labiatse,  Juss.  Gen.  110.  (1789)  ;  R.  Brown  Prodr.  499;  Mirbel  in  Ann.  Mus.  15.  213. ;  Bentham  in 
Bot.  ie«;.(1829);  Id.Gen.etSp.  Lab/atorum,  (1832— 1836);  Endl.  Gen.  cxxwi.;  Meis7ier  Gen.  p.  282  ; 
Walpers'  Repertorium,  3.  483.— Oxerea;,  Fenzl, 

Diagnosis. — Echial  Exogens,  irregular  imsymmetrical  flowerSf  and  4  distinct  nuts. 

Herbaceous  plants  or  uuder-shrubs.  Stem  4-cornered,  with  opposite  ramifications. 
Leaves  opposite,  divided  or  undivided,  without  stipules,  replete  with  receptacles  of aromatic  oil.  Flowers  in 

opposite,  nearly  sessile, 
axillary  cymes,  resem- 

bling whorls  ;  sometimes 
solitary  or  as  if  capitate. 
Calyx  tubular,  inferior, 
persistent,  the  odd  tooth 
being  next  the  axis ;  regu- 

lar 5-  or  10-toothed,  or 
irregular  bilabiate  or  3- to  10-toothed.  Corolla 
monopetalous,  hypogy- 
nous,  bilabiate ;  the  upper 
lip  undivided  or  bifid, 
overlapping  the  lower, 
which  is  larger  and  3- 
lobed.  Stamens  4,  didy- 
namous,  inserted  upon 
the  corolla,  alternately 
with  the  lobes  of  the 
lower  hp,  the  2  upper 
sometimes  wanting  ;  an- 

thers 2-celled ;  sometimes 
apparently  unilocular  in 
consequence  of  the  con- fluence of  the  cells  at  the 
apex  ;  sometimes  1  cell 
altogether  obsolete,  or the  2  cells  separated  by 
a  bifurcation  of  the  con- 

nective. Ovary  deeply  4- 
lobed,  seated  in  a  fleshy 
hypogynous  disk  ;  the lobes  each  containing  1 
erect  ovule  ;  style  1,  pro- 

ceeding from  the  base  of the  lobes  of  the  ovary  ; 
stigma  bifid,  usually 
acute.  Fruit  1  to  4  small Fig.  CCCCXLI. 

nuts,  inclosed  within  the  persistent  calyx.  Seeds  erect,  with  little  or  no  albumen  ; 
embryo  erect  ;  cotyledons  flat. 

The  4-lobed  ovary,  with  a  solitary  style  arising  from  the  base  of  the  lobes,  has  no 
parallel  among  monopetalous  didynamous  Orders.  The  closest  relation  of  Labiates  is 
with  Verbenes,  which  chiefly  diff'er  in  their  undivided  ovary.  From  Borageworts  they 
diff"er  both  in  having  an  irregular  corolla,  and  not  more  than  2  or  4  stamens,  while  the 
lobes  of  the  corolla  are  5,  square  stems  and  opposite  leaves  ;  circumstances  in  whicli 
Labiates  resemble  some  Figworts.  From  all  Borageworts  they  are  known,  in  the 
absence  of  fructification,  by  their  square  stem  and  the  numerous  reservoirs  of  oil  in 
their  leaves.    According  to  Griselich,  these  reservoirs  are  not  analogous  to  those  of 

Fig.  CCCCXLI.— 1.  Salvia  officinalis;  2  its  corolla  laid  open;  3.  its  pis'jl;  4.  the  pistil  and  lower part  of  the  flower  cvit  open  ;  5.  perpendicular  section  of  a  nut. 
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Oranges  and  other  ])lants,  but  are  little  utricules  having  an  open  orifice  ;  and  hence  he 
calls  them  pores.  For  some  good  remarks  upon  the  anatomy  of  the  stem  of  Labiates,  see 
Mirbel  in  the  Annales  du  Museum,  vol.  15.  p.  223.  The  aestivation  of  the  corolla  of 
this  Order,  first  well  pointed  out  by  Brown,  is  an  important  consideration  in  determining 
whether  a  flower  is  resupinate  or  not.  Prostanthera  is  remarkable  for  the  remains  of 
albumen  existing  in  the  ripe  seeds  of  several  of  its  species.  Oxera  of  La  Billardi^re 
has  been  lately  re-examined  by  M.  Fenzl,  who  finds  that  its  structure  was,  as  I  suspected, 
entirely  misunderstood,  and  that  the  lobes  of  its  ovary  contain  each  a  conical,  solitary, 
fleshy  placenta,  from  the  apex  of  which  one  ovule  hangs  down.  He  refers  the  plant  to 
Verbenes  ;  but  its  lobed  ovary  is  an  objection,  and  the  pendulous  position  of  the  ovules, 
being  due  to  the  unusual  extension  of  their  placenta,  in  consequence  of  which  they 
cannot  be  erect,  need  not,  under  such  circumstances,  be  taken  into  account. 

Natives  of  temperate  regions,  in  greater  abundance  than  elsewhere,  their  maximum 
probably  existing  between  the  parallels  of  40°  and  50"  N.  latitude.  They  are  found  in 
abundance  in  hot,  dry,  exposed  situations,  in  meadows,  hedgerows,  and  groves  ;  not 
commonly  in  marshes.  In  France  they  form  l-24th  of  the  Flora  ;  in  Germany,  l-26th  ; 
in  Lapland,  l-40th  ;  the  proportion  is  the  same  in  the  United  States  of  North  America, 
and  within  the  tropics  of  the  New  World  (Humboldt)  ;  in  Sicily  they  are  1-21  of 
flowering  plants  (Presl.)  ;  in  the  Balearic  islands,  1-1 9th.  About  200  species  are 
mentioned  in  Wallich's  Catalogue  of  the  hidian  Flora,  a  large  proportion  of  which  is from  the  northern  provinces.    They  were  not  found  in  Melville  Island. 

Labiates  are  in  all  cases  destitute  of  any  deleterious  secretions ;  for  the  most  part 
they  are  fragrant  and  aromatic,  have  been  used  as  tonics,  and  are  valuable  as  kitchen 
hei'bs,  for  sauces,  and  flavouring  cooked  dishes  ;  some  are  employed  by  perfumers, 
many  are  admired  for  their  beauty,  especially  species  of  Sage  ;  some  furnish  a  substance 
resembling  Camphor  in  its  nature ;  a  small  number  are  simply  astringent,  and  a  very 
few  are  eatable,  though  perhaps  not  worth  eating,  such  as  the  roots  of  Stachys  palustris, 
which  is  the  Panax  Coloni  of  old  writers,  and  some  species  related  to  Ocymum,  whose 
tubers  are  reported  to  be  a  common  esculent  in  Madagascar.  Without  pretending  to 
make  a  list  of  all  the  uses  to  which  these  common  plants  have  been  applied,  a  small 
number  of  cases  will  be  found  a  sufficient  indication  of  them. 

Among  the  mere  ai'omatics  the  most  celebrated  is  the  Patchouli,  or  Pucha  pat,  some 
unknown  species  of  Plectranthus  or  Coleus,  a  plant  of  which  large  quantities  are  exported 
from  Penang,  for  stuffing  mattresses  and  pillows.  Its  strong-smelling  leaves  are  sup- 

posed to  keep  off"  contagion. — Pharm.  Journ.  iv.  81.  It  is  used  in  this  country  as  an article  of  perfumery.  Next  to  this  comes  Lavender,  the  Lavandula  vera  of  De  CandoUe. 
The  flowers  of  this  plant  contain  a  fragrant  volatile  oil  in  great  abundance,  together 
with  a  bitter  principle.  They  are  carminative,  stimulant,  and  tonic,  but  are  more  em- 

ployed in  perfumery  than  in  medicine ;  the  leaves  and  flowers  have  been  used  as  sternu- 
tatories. Oil  of  Lavender  is  obtained  by  distillation,  and  is  sometimes  given  in  hysteria 

and  nervous  headache ;  it  enters  into  the  composition  of  Eau  de  Cologne  and  the  Vinaigre 
aux  quatre  voleurs.  French  Lavender,  Lavandula  Spica  of  De  CandoUe,  is  less  fragrant, 
and  not  employed  medicinally.  It  yields  what  is  called  Oil  of  Spike,  which  is  used  by 
painters  on  porcelain,  and  in  the  preparation  of  varnishes  for  artists.  The  oil  of  Mentha 
citrata  is  extremely  fragrant,  with  much  the  odour  of  oil  of  Bergamot. 

These  fragrant  and  aromatic  qualities  render  many  valuable  as  stimulating  medicines. 
Mint,  for  example  (Mentha  viridis),  is  not  merely  used  as  a  sauce,  but  as  an  aromatic 
and  carminative,  in  the  form  of  oil  of  Spearmint  and  Spearmint  water.  Pennyroyal, 
the  Mentha  Pulegium,  and  the  Menthas  rotundifolia,  aquatica,  and  arvensis  have  similar 
qualities,  but  the  most  useful  am.ong  them  is  Peppermint,  an  aromatic  stimulant,  and 
the  most  pleasant  of  all  the  Mints.  It  is  employed  in  medicine  for  several  purposes, 
principally  to  expel  flatus,  to  cover  the  unpleasant  taste  of  other  medicines,  and  to 
relieve  nausea  and  griping  pains  of  the  alimentary  canal.  The  volatile  oil  is  sometimes 
taken  as  an  antispasmodic ;  it  is  what  gives  their  flavour  to  Peppermint  lozenges. — Pereira. 
Hedeoma  pulegioides,  the  Pennyroyal  of  the  North  Americans,  has  a  great  popular 
reputation  as  an  emmenagogue.  Cunila  mariana  is  beneficially  employed  in  infusion  in 
slight  fevers  and  colds,  with  a  view  to  excite  perspiration.  Leonotis  nepetifolia,  Leucas 
martinicensis,  Marsypianthus  hyptoides,  are  all  employed  in  Brazil  for  medicating  baths 
prescribed  for  rheumatic  attacks.  Some  are  diuretics  and  diaphoretics,  such  as  JEollan- 
thus  suavis,  used  in  Brazil  in  spasmodic  strangury,  Glechon  spathulatus,  Ocymum  inca- 
nescens,  Peltodon  radicans,  and  many  kinds  of  Hyptis.  As  carminatives  and  antispas- 

modics we  have  all  the  culinary  species,  such  as  Mint  (Mentha  viridis),  Basil  (various 
species  of  Ocj-mum),  Marjoram  (of  Origanum),  Savories  (of  Satureia),  Lavandula Stsechas, 
used  in  Arabia  as  an  antispasmodic,  Sage  (Salvia  officinahs  and  grandiflora),  Meriandra 
benghalensis,  the  Sage  of  Bengal,  Thyme,  Hyssop,  &c.  &c. 

It  is  well  known  that  Horehound  (Marrubium  vulgare)  is  a  popular  remedy  for 
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coughs,  in  the  form  of  infusion  oi*  of  bitter-sweet  lozenges  ;  it  certainly  proves  useful  in 
the  more  severe  forms  of  cold,  restoring  tlie  tone  of  the  stomach,  and  subduing  irritation 
when  other  remedies  fail. — Dr.  Kiitoe,  in  the  Chemist.  Cunila  microcephala  is  used  in 
the  same  way  in  Brazil.  As  pectoral  medicines  we  find  Nepcta  Glechoma,  or  Ground 
Ivy,  which  is  largely  employed  by  country  people  in  this  country,  Galcopsis  ochroleuca, 
Leonurus  Cardiaca,  Balm  (Melissa  officinalis),  and  Calamint  (Melissa  Calamintha),  &c., 
&c.  Some  are  used  as  febrifuges,  among  which  may  be  mentioned  Ocymum  febrifu- 
gum  of  Sierra  Leone,  Pi'unella  vulgaris  or  Self-heal,  Lycopus  europujus,  which  also 
yields  a  good  black  dye,  and  is  said  to  help  the  gypsies  to  stain  their  faces,  Monarda 
fistulosa,  a  fragrant  North  American  herb,  and  Origanum  Dictamnus,  or  Dittany  of 
Crete.  One  of  the  styptic  plants,  called  Matico,  is  said  by  Martins  to  be  a  species  of 
Phlomis. 

A  Stearoptine  resembhng  Camphor  is  to  be  obtained  from  various  species.  Sage,  La- 
vender, Savory,  and  Hyssop,  and  Monarda  punctata,  have  been  found  to  yield  it,  but  the 

plant  which  is  reputed  to  furnish  the  most  is  Rosemary  (Rosmarinus  officinalis).  This 
plant  has  a  great  reputation  otherwise  ;  a  strong  decoction  of  the  foliage  is  employed  to 
allay  the  heat  of  the  skin  in  erysipelas ;  it  has  been  employed  as  a  cephalic  medicine, 
relieving  headache  and  exciting  the  mind  to  vigorous  action.  It  is  also  remarkable  for 
its  undoubted  power  of  encouraging  the  growth  of  hair  and  curing  baldness  ;  it  is  in  fact 
what  causes  the  green  colour  o<'  the  best  pomatums  used  for  that  purpose ;  an  infusion  of it  prevents  the  hair  from  uncurling  in  damp  weather  ;  it  is,  moreover,  one  of  the  plants 
employed  in  the  manufacture  of  Hungary  water,  the  French  Vinaigre  aux  quatre  voleurs, 
and  Eau  de  Cologne.  The  admired  flavour  of  Narbonne  honey  is  ascribed  to  the  bees 
feeding  on  the  flowers  of  this  plant. 

Betony  leaves  (Stachys  Betonica),  when  powdered,  produce  sneezing,  but  the  action 
is  believed  to  be  merely  mechanical,  and  owing  to  the  minute  stiff  hairs  with  which  they 
are  covered.  The  statement  that  the  root  of  the  plant  is  purgative  and  emetic  requires 
confirmation. 

GENERA. 

1.  Moscliosmidas. 
Ocimum,  Linn. 

Becium,  Lindl. 
Geniosporum,  Wall. 

Platostoma,  Palis. 
Mesona,  Blum, 
Acrocephalus,  Bcnth. 
Moschosma,  Reich. 
Lumnitzera,  Jacq.  fil. 

Orthosiphon,  Benih. 
Rabdosia,  flassk. 

2.  Plectranthidai. 
Plectranthus,  Herit. 

Germanea,  Lam. 
?  Dentidia,  Lour. 
Isodon,  Schrad. 

Coleus,  Lour. 
Solenostemon,  Schum. 
Mitsa,  Chap. 

Anisochilus,  Wall. 
^ollanthus,  Mart. 

Wensea,  WendL 
Orolanthus,  E.  Mey. 
Hypothronia,  Schrank. 

Pycnostachys,  Hook. 
Echinostachys,  E.Mey. 

Hoslundia,  Vahl. 
SyncoUostemon,  E.  Mey. 

3.  Hyptidse. 
Peltodon,  Pohl. 
Marsypianthes,  Mart. 
IJyptis,  Jacq. 

Gymneia,  Benth. 
Spicaria,  Benth. 
Apodotes,  Benth. 
Plagiotis,  Benth. 
Cyrta,  Benth. 
Cyanocephalus,  PohL 
Eriosphceria,  Benth. 
Oocephalus.  Benth. 
Trichosphceria,  Benth. 

Xanthiophcea,  Mart. 
Rhaphiodon,  Schaur. 
Polydesmia,  Benth. 
Mesosphceria,  Benth. 
Schaueria,  Hassk. 
Pectinaria,  Benth. 
Brotera,  Sprang. 
Minthidium,  Benth. 
Buddleioides,  Benth. 
Unibellaria,  Benth. 
Siagonarrhen,  Mart. 
Hyperiia,  Mart. Eriope,  Humb.  et  Bonpl. 

4.  Nepetidse. 
Lavandula,  Linn. 

Stcechas,  Tournef. 
Fabricia,  Adans. 
Pterostachas,  Ging. 
Chcetostachys,  Benth. 

IL  Menthe^. 

L  Pogostemidse. 
Pogostemon,  Besf. 
Dysophylla,  Blum. Choteckia,  Opitz.  et Cord. 

2.  Elsholtzidse. 
Elsholtzia,  Willd. 

Apkanochilus,  Benth. 
Cyclostegia,  Benth. Tetradenia,  Benth.. 

3.  Menthidae. 
Colebrookia,  Smith. 
Perilla,  Linn. 
Isanthus,  L.  C.  Rich. 
Preslia,  Opitz. 
Mentha,  Linji. 
Lycopus,  Linn. 

4.  Meriandrida? . 
Meriandra,  Benih. 

III.  MONARDEa;. 
1.  Salvidae. 

Salvia,  Linn. 
Horminum,  Tournef. 
Sclarea,  Tournef. 
JEthiopis,  Tournef. Schraderia,  Monch. 
Jungia,  Mbnch. ?  Leonia,  Llav.  et  Lex. 

Audibertia,  Be)ith. 
2.  Rosmarinidse. 

Rosmarinus,  Linn. 
Monarda,  Linn. 

Cheilyctis,  Raf. 
Coryanthus,  Nutt. Blephilia,  Raf. 

Zizyphora,  Linn. Faldermannia,  Bung. 
3.  Horminidas. 

Horminum,  Linn. 
IV.  Sature^. 
1.  Origanidae. 

Zataria,  Boiss. 
Bystropogon,  Herit. Minthostachys,  Benth. 
Pycnanthemum,  Bcnth. Tiillia,  Leaven. 
Brachystcmum,  Rich. 
Koellia,  Monch. 

Monardella,  Benth. 
Amaracus,  Monch. 
Origanum,  Linn. 
Majorana,  Monch. 

Thymus,  Linn. Satureia,  Linn, 
2.  Hyssopidae. 

Hyssopus,  Linn. 
3.  Cunilidis. 

Collinsonia,  Linn. 
Cunila,  Linn. 

V.  Melisse^.. 
Hedeoma,  Pers. 

Mosla,  Hamilt. Micromeria,  Benth. 
Pipcrella,  Presl. 
Xenopema,  Willd. 
Zygis,  Desv. Melissa,  Benth. 
Calamintha,  Mbnch. 
Acinos,  Monch. 
Clinopodium,  Linn. 

Gardoquia,  Ruiz  et  Pav. Rizoa,  Cav. Glechon,  Spreng. 
Keithia,  Benth. 
Thymbra,  Linn. Dicerandra,  Benth. Ceranthera,  Ell. 
Pogogyne,  Benth. 

VI.  SCUTELLARE^. 
Prunella,  Linn. 

Briinella,  Mbnch. 
Cleonia,  Linn. Scutellaria,  Linn. 

Cassida,  Tournef. 
Perilomia,  //.  B.  K. 
VII.  Prostanthere/e. 
Chilodia,  R.  Br. 
Cryphia,  R.  Br. Prostanthera,  Ldbill. 
Hemiandra,  R.  Br. 
Colobandra,  Bartl. 
Hemigenia,  R.  Br. 
Atelandra,  Lindl. 
Westringia,  Smith. 
Anisandra,  Bartl. 
Microcorys,  R.  Br. 

VIII.  Nepete-t;. 
Perovskia,  Karel. 
Lophanthus,  Benth. Vlcckia,  Raf. 
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Nepeta,  Benth. 
Sanssurea,  M6nch. 
Cataria,  Monch. 
Glechoma,  Linn 
ChamcEclema,  Monch, 

Marmoritis,  Benth. 
Dracocephalum,  Linn. 

Moldavica,  Monch. 
Zornia,  Monch. 
Ruyschiana,  Mill. 

Lallemantia,  Fis.  etMey. 
Cedronella,  MGnch. 
Chamsesphacos,  Schrenlc. 

IX.  STACHEiE. 
1.  Melittidae. 

Melittis,  Linn. 
Physostegia,  Benth. Macbridea,  Ell. 
Synandra,  Nutt. 

2.  Lamidae. 
Wiedemannia,  J^.  et  M. Lamium,  Linn. 

Orvala,  Linn. 
Lamiopsis,  Dumort. 
Erianthcra,  Benth. 
Galeobdolon,  Monch. 
Pollichia,  Willd. 
Cardiaca,  Lam. 

Lagochilus  Bung. 
Yeimolofia,  Belang. 

Leonurus,  Linn. 
Cardiaca,  Miinch. 
Chaiturus,  Monch. 
Panzeria,  Monch. 

Galeopsis,  Linn. 
Tetrahit,  Monch. 

Anisomeles,  R.  Br. 
Stachys,  Benth. 

Betonica,  Linn. 
Eriostachys,  Reich. 
Eriostomum,  Link,  et Hoffms. 
Campanistrum,  Reich. 
Trixago,  Link  et  Floff. Chamcssideritis,lleich. 
Aspasia,  E.  Mey. 
Zietenia,  Gled. 

Sphacele,  Benth. 
Phytoxys,  Mol. 

Cuminia,  Colla. 
Lepechinia,  Willd. 

3.  Man-ubidse. 
Craniotome,  Reich. 
Leucophae,  Webb. 
Sideritis,  Linn. 

Empedoclea,  Raf. 
Navicularia,  Fabric. 

Hesiodia,  Monch. 
Burgsdorffia,  Mbncli. Acrotome,  Benth. 

Marrubium,  Linn. 
Lagopsis,  Bung. 

4.  Ballotidae. 
Ballota,  Linn. 

Beringeria,  Neck 
Pseudodictamnus , Man 
Acanthoprasium,  Bth. 

Lasiocorys,  Benth. 
Roylea,  Wall. Otostegia,  Benth, 
Leucas,  R.  Br. 
Hemistoma,  Ehrenb. 

Leonotis,  Pers. 
Leonurus,  Tournef. 

Phlomis,  Linn. 
Phlomoides,  Monch. 
Phlomidopsis ,  Link. 

Notochaete,  Benth. Eremostachys,  liung. 
Eriophyton,  Betith. Moluccella,  Linn. 

Molucca,  Tournef. 
Chasmone,  Presl. 

Hymenocrater,  F.  et  M. 

Achyrospermum,  Blum. Siphotoxys,  Boj. Lamprostachys ,  Boj. 
Colquhounia,  Wall. 
Sestinia,  Boiss. 

X.  Prasie^. 
Gomphostemma,  Wall. 
Phyllostegia,  Benth. 
Stenogyne,  Benth, 
Prasium,  lAnn. 

XI.  AjUGE.ffi. 
Amethystea,  Linn. Trichostemma,  Linn. 
Teucrium,  Lin)i. 

Chamcedrys,  Tournef. 
Scorodonia,  Tournef. 
Scordium,  Tournef. 
Folium,  Tournef. Lcucosceptrum,  Smith. Teucropsis,  Ging. 

Ajuga,  Linn. Bugula,  Tournef. Chamcepitys,  Tournef. Phleboanthe,  Tausch. 
Cymaria,  Benth. 

Numbers.  Gen.  125.    Sp.  2350. 

Position. — Boraginacese. — Lamiace^.— Verbenaceee. 
ScrophulariaceoB. 

Teucrium  Polium  is  said  to  possess  great  power  as  a  remedy  for  Asiatic  cholera. 
See  Bulletin  de  V Academic  Nat.  de  Med.,  April  15,  1845. 

The  strong  perfume  called  Puchd,  P^it,  or  Patchouli,  is  the  Pogostemon  Patchouly 
of  Bentham  ;  it  grows  wild  at  Penang.  The  common  Catmint,  a  well-known  feline 
aphrodisiac,  is  Nepeta  Cataria. 

ADDITIONAL  GENERA.  # 

Brazosia,  Engelm.  near  Phy.sostegia. 
Faldermannia,  Bunge,  =  Ziziphora. 
Penlla  to  be  placed  in  Ajugoidese. 

Salviastrum,  Scheele,  next  before  Salvia. 
Rhodochlamys,  Schauer,  next  Macbridea. 
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Order  CCLVI.    VERBENACEiE.— Verbenes. 

Fig.  CCCCXLII. 

Vitices,  Juss.  Gen.  106.  (1789).— Verhenacese,  Juss.  in  Ann.  Mus.  7  63.  (1806) ;  R.  Broum  Prodr.  510  ; 
Bartl.  Ord.  Nat.  175);  Endl.  Gen.  cxxvii.  ;  Meisner  Gen.  p.  290. 

'DiKcmsi^.-t-EcMal  Exogens,  with  iiregular  unsymmetrical  flowers,  confluent  nuts,  and, erect  ovules. 

Trees  or  shrubs,  sometimes  herbaceous  plants.  Leaves  generally  opposite,  simple  or 
compound,  without  stipules.  Flowers  in  opposite  corymbs,  or  spiked  alternately  ; 
sometimes  in  dense  heads ;  very  seldom 
axillary  and  solitary.  Calyx  tubular, 
persistent,  inferior.  Corolla  hypogy- 
nous,monopetalous,  tubular,  deciduous, 
generally  with  an  irregular  limb.  The 
sestivation  of  both  imbricated.  Sta- 

mens usually  4,  didynamous,  seldom 
equal,  occasionally  2.  Ovary  2-  or 
4 -celled  ;  ovules  erect  or  ascending, 
anatropal  or  amphitropal,  solitary  or 
twin  ;  style  1  ;  stigma  bifid  or  un- 

divided. Fruit  nucamentaceous,  some- 
times berried,  composed  of  2  or  4 

nucules  in  a  state  of  adhesion.  Seeds 
erect  or  ascending  ;  albumen  none,  or 
fleshy  ;  embryo  always  erect ;  radicle inferior. 

The  difference  between  these  plants 
and  Labiates  consists  in  the  concrete 
carpels  of  Verbenes,  their  terminal 
style,  and  the  usual  absence  of  reser- 

voirs of  oil  from  their  leaves,  as  con- 
trasted with  the  deeply  4-lobcd  ovary 

and  aromatic  leaves  of  the  latter.  There  are,  however,  particular  species  of  Labiates 
which  approach  Verbenes  very  closely ;  so  that  Brown  has  remarked  that  it  has  been 
difficult  to  distinguish  the  two  Orders.  Vei'benes  differ  from  Myopoi'ads  and  Selagids 
in  the  position  of  the  radicle,  which  in  the  fonner  points  to  the  base,  and  in  the  two 
latter  to  the  apex  of  the  fruit.  Acanthads  and  Figworts  differ  in  not  being  nucamenta- 

ceous. Brown  states,  that  although  all  the  genera  of  Verbenes  have  an  embryo  whose 
radicle  points  towards  the  base  of  the  fruit,  yet  many  of  them  have  pendulous  seeds, 
and  consequently  a  radicle  remote  from  the  umbihcus.  Aug.  de  St.  Hilaire  asserts 
that  all,  except  Avicennia,  have  a  sessile  erect  ovule  arising  from  the  base  of  each  cell. 
Brown,  however,  places  Avicennia  in  Myoporads.  Possibly  Mr.  Bentham  is  right 
in  suggesting  that  Verbenes  and  Myoporads  are  not  really  distinct,  and  would  be  better 
re-united. 

The  species  of  the  Order  are  rare  in  Europe,  northern  Asia,  and  North  America  ; 
common  in  the  tropics  of  both  hemispheres,  and  in  the  temperate  districts  of  South 
America.  In  the  tropics  they  become  shrubs,  or  even  gigantic  timber,  but  in  colder 
latitudes  they  are  mere  herbs. 

The  properties  of  Verbenes  are  much  the  same  as  those  of  Labiates  ;  but  they  are  not 
of  importance  in  a  medicinal  or  economical  point  of  view.  Callicarpa  lanata  bark  has 
a  peculiar  subaromatic  and  slightly  bitter  taste,  and  is  chewed  by  the  Cingalese  when 
they  camiot  obtain  Betel  leaves  ;  the  Malays  reckon  the  plant  diuretic.  Stachytarpheta 
jamaicensis  is  a  plant  to  which  the  Brazilians  attach  the  same  false  notions  of  powerful 
action  as  Europeans  formerly  did  to  the  common  Vervain.  Its  leaves  are  sometimes 
used  to  adulterate  Chinese  Tea,  and  are  sold  in  the  Austrian  dominions  under  the  name 
of  Brazilian  Tea.  The  expressed  juice  of  the  leaves  is  given  in  Tortola,  as  a  cooling 
purgative  to  children,  in  doses  of  1  or  2  table-spoonfuls.  In  the  French  West  India 
Islands  it  is  employed  in  decoction  for  clysters,  and  also  as  an  anthelmintic.  It  has, 
moreover,  some  reputation  for  promoting  the  menstrual  discharge.  In  Brazil  the  fresh 
leaves  bruised  are  applied  to  ulcers  ;  it  is  then  called  Urgerao,  or  Jarbao.  Auguste  de 
St.  Hilaire  speaks  in  terms  of  high  praise  of  the  agreeable  properties  of  the  aromatic 
Lantana  pseudo-thea,  used  in  infusion  as  tea.    It  is  highly  esteemed  in  Brazil,  where 

Fig.  CCCCXLII.— Callicarpa  longifolia.  1.  flower  opened  longitudinally  {Hooker);  2.  part  of  fniit of  C.  americana  [GnBrtner) ;  3.  its  seed. 

3  A 



664 VERBENACE^. [Perigynous  Exogens. 

it  is  vulgarly  called  Capitao  do  matto,  or  Cha  de  pedreste.  Martius  mentions  several 
other  Lantanas  whose  aromatic  leaves  and  flowers  are  employed  in  coughs,  and  in 
medicating  baths,  and  for  rheumatism.  He  adds  that  Lippia  citrata  is  also  aromatic, 
and  may  be  compared  to  Sage  or  Thyme.  The  bark  of  Vitex  Taruraa  is  used  in  South 
Brazil,  imder  the  name  of  Taruma,  against  syphihtic  affections.  The  leaves  of  Patago- 
nula  vulneraria  or  Ip^branco,  are  asserted  by  Martius  to  be  valuable  in  abating  inflam- 

matory action  ;  it  would  seem  to  act  like  Gmelina  parviflora,  which  has  the  power  of 
rendering  water  mucilaginous,  which  is  employed  as  a  ptisan  for  the  cure  of  ardor 
urinas.  Congea  villosa,  whose  leaves  have  a  strong  heavy,  disagreeable  smell,  is  another 
plant  of  the  Order,  used  by  the  natives  of  India  in  fomentations.  In  India  a  decoction 
of  the  aromatic  leaves  of  Vitex  Negundo  helps  to  form  the  warm  bath  for  women  aiter 
delivery  ;  bruised  they  are  applied  to  the  temples  for  headache  ;  pillows  stuff"ed  with them  are  put  under  the  head  to  remove  a  catarrh  and  the  headache  attending.  The 
leaves  of  Vitex  trifolia  are  a  powerful  discutient,  and  employed  by  the  Malays  to  remove 
the  boss.  The  leaves  are  given  in  decoction  and  infusion,  and  formed  into  a  cataplasm 
which  is  appUed  to  the  enlarged  spleen.  The  root  of  Premna  integrifolia  is  cordial  and 
stomachic  in  decoction.  Volkameria  inermis,  Linn.,  and  some  others,  have  been 
occasionally  employed  in  medicine,  on  account  of  their  slightly  bitter  and  subastringent 
qualities,  but  they  do  not  appear  to  be  of  any  importance.  As  to  common  Vervain, 
its  virtues,  great  as  their  reputation  has  been,  are  apparently  imaginary.  The  drupa- 

ceous fruits  of  some  species  are  eatable,  as  for  example  those  of  Lantanas,  and  Premna 
esculenta.  But  others  are  very  acrid.  Those  of  Vitex  trifolia  are  called  in  India 
Filfil  burree,  or  Wild  Pepper ;  those  of  Vitex  Negundo  resemble  them,  and  Vitex  Agnus 
castas.  Linn.,  has  similar  acrid  fruit.  According  to  Forskahl,  the  seeds  are  reputed  at 
Smyrna  to  be  a  certain  remedy  against  colic,  if  powdered  and  strewed  over  half  an 
Onion  applied  to  the  stomach.  By  far  the  most  interesting  plant,  however,  belonging  to 
the  Order  of  Verbenes  is  the  Teak,  Tectona  grandis.  This  is  an  enormous  tree,  with 
deciduous  leaves,  covered  with  rough  points.  It  inhabits  the  forests  of  the  mountainous 
parts  of  Malabar,  Pegu,  and  other  districts  in  the  East  Indies.  Its  timber  abounds  in 
particles  of  silex,  and  has  no  rival  in  Asia  for  durability.  With  much  the  appearance 
of  coarse  mahogany  it  is  lighter,  and  very  strong.  For  ship-building  it  is  perhaps  the 
best  in  the  world.  Roxburgh  says  that  its  v/ood  is  the  only  useful  part  of  it  ;  but 
Endllcher  states  that  its  flowers  are  diuretic,  that  its  foliage  supplies  a  red  dye,  and 
that  a  decoction  of  it  is  emplo^-ed  by  the  Malays  in  cholera,  &c. 

In  De  Candolle's  Prodr.  XI.  524,  Mr.  Schauer  gives  the  following  amended  list  of 
GENEEA. 

§  1.  Verbenes. 
Spielmannia,  L. 

Oftia,  Adans. 
Monochihis,  Fisch. 
Casselia,  Nees. 
Tamonea,  Aubl. 

Gldnia,  Schreb. 
Leptocarpus,  W. 
Kcempfera,  Houst. 
Isdinia,  DC. 

Mallophora,  Endl. 
Chloaiithes,  R.  Br. 
Priva,  Adans. 

Blairia,  Gaertn. 
Torhda,  Roxb. 
StrepHurn,  Roxb. 
Castelia,  Cavan. 

Dipyrena,  Hook. Wilsonia,  Hook. 
Verbena,  L. 

Glandularia,    J.  F. 
Gmel. 

Billardiera,  Moench. 
Shuttleworthia,  Meisn. 
Uwarovici,  Bimge. 

Bouchea,  Cham. 
Chascanum,  E.  Mey. 
Pleurostigwa,  Hochst, 

Stachytai-pha,  VaJd. Abena,  Neck. 

Cymburus,  Salisb. Melasanthus,  Pohl. 
Lippia,  L. 

Dipterocalyx,  Cham. Zapania,  Scop. 
Bertolonia,  Raf. 
Platonia,  Raf. 
Riedelia,  Cham. 
Cryptocalyx,  Benth. Aloysia,  Orteg. 

Lantana,  L. 
Cammara,  Plum. 
tharachera,  Forsk. 

Citharexylum,  L. 
Rauwolfia,  R.  &  P. 
Poppigia,  Bert. Duranta,  L. 
EUisia,  P.  Br. 
Castorea,  Plum. 

Petrea,  Houston. 

§  VlTlCE^. 
Symphorema,  Roxb. Analeciis,  Juss. 
Sphenodesma,  Jack. 

Viticastrum,  Presl. Adelosa,  Bl. 
Congea,  Roxb. 

Roscoea,  Roxb. 
Calochlamy.s,  Presl. 

Caryopteris,  Bunge. 
Barbula,  Lour. 
Mastacanthus,  Endl. 

Glossocarya,  Wall. 
Hymenopyramis,  Wall. Peronema,  Jack. 
Pityrodia,  R.  Br. 
Tectona,  L. 

Theka,  Rheede. 
Jatus,  Rumph. 

Premna,  L. 
Cornutia,  Biirm. Gumira,  Rumph. 
Holochiloma,  Hochst. Petitia,  Jacg. 

Callicarpa,  Z. 
Burchardia,  Duham. 
Johnsonia,  Catesb. 
Sphondylococcum,  Mit. 
Porphyra,  Lour. Geunna,  Blume. 

.aigiphila,  J  acq. Manabea,  Aubl. 
Owphalococca,  W. Volkameria,  L. 
Dvgla.'^sia,  Houst. Clerodendron,  L. 
Agricolaa,  Schrk. 
Siphonanthus,  L. Ovieda,  L. 
Valdia,  Plum. 

Torreya,  Sprang. 
CornaccMnia,  Savi. 

Cyclonema,  Hochst. 
Spironema,  Hochst. 

Oxera,  Lab. Oncoma,  Spreng. 
Amasonia,  L.  f. 

Taligalea,  Aubl. Gmelina,  L. 
Michelia,  Amm. 

Cornutia,  Plum. Ho.^ta,  Jacq. 
Vitex,  L. 

Wallrothia,  Roth. 
Limia,  Vand. 
Nephrandra,  Cothen. Psilogyne,  DC. 
Chrysomallum,  Thenars. 
Pyrostoma,  F.W.  Meyer. Casarettoa,  Walp. 

Teucridium,  Hook.fil. 
?  Holmskioldia,  Rttz. 

Hastingia,  Sm. 
Platunium,  Juss. 

Quoya,  Gaud. Hemigymnia,  Grif, 
Scleroon,  Benth. 
Patagonula,  Z. 
Cochranea,  Miem. 

Numbers.    Gen.  45.    Sp.  663. 
Oleacece. 

Position. — Lamiacefe. — Yerbenace;e. — Myoporaceae. 
ScroplinlariacecB. 
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Order  CCLVII.    M YOPORACEiE.— Myoporads. 

Myoporinfc,  R.  Brown  Prodr.  514.  (1810);  Bartl.  Ord.  Nat.  176;  Endl.  Gen  cxli.;  Melin.  Gen. 
p.  292.— Avicennieae,  Endl.  Gen.  638. 

Diagnosis. — Echial  Exogens,  with  iiregular  unsymmetrical  flowers,  confluent  nuts,  pendu- 
lous ovules,  and  2-celled  anthers. 

Shrubs,  with  scarcely  any  pubescence.  Leaves  simple,  without  stipules,  alternate  or 
opposite,  sometimes  thickly  o'-cupied  by  transparent  cysts.  Flowers  axillary,  without 
bracts.  Calyx  5-parted,  persistent.  Corolla  monopetalous, 
hypogynous,  nearly  equal  or  2-lipped.  Stamens  4,  didyna- 
mous,  with  sometimes  the  rudiment  of  a  fifth  one,  which 
occasionally  bears  pollen.  Ovary  2-  or  4-celled,  the  cells  1- 
or  2-seedecl,  with  pendulous  ovules  ;  style  1  ;  stigma  scarcely 
divided.  Fruit  a  drupe,  with  a  2-  or  4-celled  putamen,  the 
cells  of  which  ai*e  1-  or  2-seeded.  Seeds  pendulous  ;  embryo 
taper,  in  the  axis  of  a  small  quantity  of  albumen,  or  witl  out 
any  ;  radicle  superior. 

The  principal  characters  in  the  fructification  of  this  Order, 
by  which  it  is  distinguished  from  Verbenes,  are  the  pre- 

sence of  albumen  in  the  ripe  seed,  and  the  direction  of  the 
embryo,  whose  radicle  always  points  towards  the  apex  of  the 
fi'uit.  The  first  of  these  characters  is,  however,  not  absolute, 
and  neither  of  them  can  be  ascertained  before  the  ripening 
of  the  seed. — JR.  Brotvn  in  Flinders,  557.  Mr.  Bentham  is 
disposed  to  unite  the  two. 

This  Order,  with  the  exception  of  Bontia,  a  genus  of  equi- 
noctial America,  and  of  the  species  of  Myoporum,  found  in 

the  Sandwich  Islands,  has  hi- 
therto been  observed  only  in 

the  southern  hemisphere,  and 
yet  neither  in  South  Africa  nor 
in  South  America  beyond  the  tro- 

pics. Its  maximum  is  evidently 
in  the  principal  parallel  of  Terra 
Australis,  in  every  part  of  which 
it  exists  ;  in  the  more  southern 
parts  of  New  Holland,  and  even 
in  Van  Diemens  Island,  it  is 
more  frequent  than  within  the 
tropics, — JR.  Brown  in  Flinders, 
567.    The  Avicennias  are  shore  Fig.  CCCCXLlTl. 
trees  living  like  Mangroves  in 
salt  swamps.  Their  creeping  roots,  often  curving  for  the  space  of  six  feet  above  the 
mud  before  they  stick  into  it,  and  the  naked  Asparagus-like  suckers  whi(rh  they  throw 
up,  have  a  singular  appearance. 

The  bark  of  Avicennia  tomentosa,  the  White  Mangrove  of  Brazil,  is  in  great  use  at 
Rio  Janeiro  for  tanning.  It  exudes  a  kind  of  green  aromatic  resin,  wliich  furnishes  a 
miserable  food  to  the  bai'barous  natives  of  New  Zealand,  who  call  it  Manawa.  Arabian 
writers  believe  that  its  saline  mucilaginous  root  is  an  aphrodisiac.  The  unripe  seeds 
are  used  in  India  for  poultices  ;  and,  when  ripe,  are  boiled  and  eaten  by  the  poor. 

GENERA. 
Myoporum,  Banks  et  Sol. 

Pogonia,  Andr. 
Andrewsia,  Vent. 
Bertolonia,  Spin. 

Dasymalla,  Ewll. 
Pholidia,  R.  Br. 

Spartotharanus,  ^.  fttn'/i Eremophila,  R.  Br 
Eremodendron,  DC. 
Stenochilus,  R.  Br. 
Bontia,  Plum. 
Avicennia,  Linn. 

Donatia,  Liiffl. 
Sceura,  Forsk. 
Halodendron,Thon^r!i. 
Rack,  Bruce. 
?  Quapira,  Aubl 

Numbers.  Gen.  9.    Sp.  42. 

Gjinastrxim,  Neck. Disoon  A.  DC. 
Nesog-enes,  A.  DC. 
Pseudopholidia,  A.  DC 
Polyccelium,  Zucc. 

Position. — Verbenacese. 
Oleacece. 

-MYOPORACE.E. — Selaginacese. 

Fig.  CCCCXLIII. — Pholidia  scoparia.  1.  a  corolla  opened  ;  2.  pei'pendiculav  section  of  ripe fruit ;  3.  cross  section  of  it ;  4.  longitudinal  section  of  a  seed. 3  A  2 
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Order  CCLVIII.    SELAGINACE^.— Selagios. 

Selaginese,  Juss.  Ann.  Mus.  7.  71.  (1806)  ;  Richard  in  Pers.  Synops.  2.  146;  Choixy  M^moire,  (1823) ; 
Bartl.  Ord.  Nat.  177  ;  Endl.  Gen.  cxl. :  E.  Meyer,  Comment,  pi.  Afr.  Austr.  245 ;  Meimer  Gen.  p. 
292.— Globularineae,  DC.  Fl.  Fr.  3.  427.  (1815)  ;  CamhessMes  in  Ann.  des  Sciences,  9.  15;  Endl. 
Gen.  cx.vxix.  ;  Link  Handb.  1.675;  Meisner,  p.  315. 

Diagnosis. — Echial  Exogens,  with  irregular  unsymmetrical  flowers,  conflv.ent  nuts,  pendu- 
lous ovules,  and  l-celled  anthers. 

Herbaceous  plants,  or  small  branched  shrubs.  Leaves  alternate,  generally  sessile, 
toothed,  or  entire,  without  stipules,  usually  in  clusters. 
Flowers  sessile,  spiked,  with  large  bracts.  Calyx  spa- 

thaceous,  or  tubular,  per- 
sistent, with  a  definite  num- 

ber of  teeth  or  divisions, 
rarely  consisting  of  two 
sepals.  Corolla  tubulai', 
hypogynous,  more  or  less 
irregular,  with  5  lobes,  im- bricated in  aestivation. 
Stamens  4,  usually  didyna- 
mous,  arising  from  the  top 
of  the  tube  of  the  corolla, 
seldom  2  ;  anthers  l-celled, 
usually  adnate  to  the  dilated 
top  of  the  filament,  rarely 
versatile.  Ovary  superior  ; 
style  1,  filiform  ;  stigma 
nearly  capitate  ;  ovules  soli- 

tary, pendulous,  anatropal. 
Disk  hypogynous,  fleshy. 
Fruit  2-celled  ;  the  cells 

Fig.  CCCCXLIV Fig.  CCCCXLV. 

either  separable  or  inseparable,  1 -seeded,  membranous.  Seed  solitary,  pendulous  ; 
embryo  in  the  axis  of  a  little  fleshy  albumen  ;  radicle  superior. 

The  very  small  group  collected  under  the  name  of  Selagids  is  nearly  allied  on  the  one 
hand  to  Verbenes,  and  the  other  to  Myoporads ,  from  both  which  it  is  known  by  having 
l-celled  anthers.  It  also  differs  from  Verbenes  in  having  pendulous  ovules.  Globularia, 
which  has  been  regarded  as  the  type  of  a  particular  Order,  does  not  seem  to  differ  in 
anything  more  than  having  a  solitary  carpel  ;  for  its  anthers  are  l-celled.  The  resem- 

blance of  that  genus  to  Primworts  is  very  inconsiderable  ;  but  it  may  be  regarded  as 
being  more  like  a  form  of  Teazel  worts  (Dipsacacese),  with  a  superior  ovary.  The 
genus  Globularia  is  moreover  in  some  respects  analogous  to  Brunonia,  which  however 
differs  abundantly  in  having  hypogynous  stamens,  symmetrical  flowers,  and  no  albumen. 

The  principal  part  of  this  Order  comes  from  the  Cape  of  Good  Hope  ;  Gymnandra  is 
however  Siberian,  and  the  Globularias  European,  chiefly  inhabiting  the  southern  king- doms and  the  basin  of  the  Mediterranean. 

The  species  seem  to  be  of  small  importance.  Some  are  sweet-scented  ;  Hebenstrei- 
tia  dentata  is  said  to  be  scentless  in  the  morning,  strong-smelling  at  mid-day,  and  sweet 
in  the  evening.    Globularia  Alypum  is  a  bitter,  drastic  purgative,  once  supposed  to  be 

Fig.  CCCCXLIV.- Globularia  orientalis.  l.ailower;  2.  section  of  calyx  and  ovary :  3.  section  of  fruit. 
Fig.  CCCCXLV.— Selago  distans.   1.  a  flower;  2.  an  anther;  3.  a  perpendicular  section  of  an ovary  ;  4.  section  of  seed  of  Microdon  ovatum. 
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llie  ̂ KKvirov  of  Dioscorides,  and  hence  called  Frutox  teiTibilis.  The  Alypum  however 
had  the  (rirepfia  ws  ̂ TviOvfiov,  and  was  therefoi'e  in  all  probability  sonic  Euphorbia.  Glo- 
biihiria  vulgaris  has  similar  qualities  ;  both  are  emetic. 

Polycenia,  Chois. 
lleboiistreiti.a,  Liim. 
Dischisma,  Chois. 
Agathelpis,  Chois. 

Microdon,  Chois. 
J>alea,  Gartn. 

Selago,  Linn. Noltca,  Eckl. 

Macria,  E.  Mey. 
Walafridia,  E  Mey. 
Gymnandia,  Pall. 
Gosela,  Choisy. 

Globiilaria,  L. 
Alyiium,  Tourn. Abolaria,  A  dans. Carradoria,  A.  DC. 

Numbers.  Gen.  10.    Sp.  120. 

Dipsacacece. 
Position. — Myoporaccic. — Selaginace.ic. — Verbenaccaj. Pedaliacc^. 
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Alliance  XLIX.    BIGNONIALES. — The  Bignonial  Alliance. 

Diagnosis. — Pengynotts  Exogens,  lo'dh  dichlamydeous,  monopetalom,  unsymmetrical Jlowers,  capsular  or  berried  fruit,  having  its  carpels  quite  consolidated,  parietal 
free  central  or  axile  placentcB,  and  an  embryo  with  little  or  no  aiownen. 

With  Bignonials  the  series  of  Perigynous  Alliances  closes,  Gesnerworts  passing  as 
directly  into  Bellworts  among  Campanals  as  Figworts  also  pass  into  the  Nightshades 
among  Solanals.  The  two  are  parallel  instances.  Nevertheless,  it  does  not  seem 
expedient  to  place  Gesnei-worts  at  the  end  of  the  Bignonial  Alliance,  because  it  is 
impossible  to  separate  them  from  Biguoniads  and  Crescentiads,  or  from  Pedaliads,  whose 
hard  bony  fruit  presents  the  nearest  approach  in  this  Alliance  to  the  nuts  of  Echials. 
We  must,  therefore,  regard  the  passage  of  Bignonials  into  Campanals  as  being  altogether 
from  the  side  of  the  series  and  not  from  its  extremity.  Another  lateral  affinity  presents 
itself  between  Butterworts  and  Primworts,  in  the  Cortusal  Alhance.  The  following  will, 
therefore,  express  the  bearing  of  Bignonials  and  other  Alliances,  better  than  a  lineal 
position  : — Pedaliacece. 

Gesneraceaj. 
Crescentiacese.  Campanals. 

Gentianacea.  Bignoniacese. Acanthacese. 
Scrophulariacese.  Solanales. 
Lentibulariacese.  ■  Cortusales. 

The  Bignonial  Alliance  may  be  regarded,  then,  as  the  centre  of  a  particular  portion 
of  Exogens,  round  which  several  others  are  stationed  in  nearly  equal  degrees  of 
contiguity. 

Natural  Orders  op  Bignonials. 
Placentce  parietal, 

daloid.    Radicle  short 
Fruit  bony  or  capsular.    Embryo  amyg-  \  Pedaliace^ hort  J 

Placentce  parietal.    Fruit  capsular  or  baccate.    Embryo  with  \  QEgjjgR^cE  ,^ minute  cotyledons.    Radicle  long  J 

Placentce  parietal.     Fruit  succulent,  hard-shelled,     ̂ //i&r^/o  "1  Crescentiace^ amygdaloid.    Radicle  short   J 

Placentce  axile.    Seeds  winged,  sessile,  without  albumen.    Coty-  "1  ctan  t> ,  7      ,        ,    /.           J    >         y  a  1.262.  Bignoniace^. ledons  large,  leafy  J 
Placentce  axile.    Seeds  wingless^  attached  to  hard  placental  1  263  Acanthace^ 

processes,  without  albumen.    Cotyledons  large,  fleshy        .    .  J  ' 
Placentce  axile.    Seeds  albuminous.    Cotyledons  scarcely  larger  1  2g^  Scrophulariace^- 

titan,  or  not  so  large  as,  the  radicle  J  ' 
Placenta  free,  central.    Seeds  minute,  without  albumen.    Coty- 1  o^?t  t 

ledons  much  smaller  than  the  radicle  j        Lentibulariace  1,. 



BiGNOMALES.  J PEDALIACEyE. 
669 

Order  CCLIX.    PEDALIACEiE.— Pedaliads. 

I'edalinae,  R.  Brown  Prodr.  519.  (1810)  ;  Lindley  in  Dotan.  Register,  9-  934.  U825)  ;  Endl.  Gen.  cliii. 
— Sesamese,  Kunth  Spnops.  2.  251.  (1823);  Bartl.  Ord.  Nat.  175;  Endlicher  in  Linncca,  VII.  1.; 
Alph.  DC.  Prodr.  9.  249;  liemhardi  in  Ann.  Sc.  Aat  n.  s.  18.  365.— Martyniaceae,  Link  Handb. 1.  504.  (1829). 

Diagnosis. — Bignonial  Exogens,  with  parietal  placentce,  bony  or  capsular  fruit,  an  amyg- 
daloid embryo,  and  short  radicle. 

Herbaceous  plants,  often  with  a  soft  texture,  and  heavy  smell,  covered  with  glandular 
hairs,  or  quaternary  vesicles.  Leaves  opposite  or  alternate,  undivided,  angular,  or 
lobed,  without  stipules.  Flowers  axillary,  solitary, 
or  clustered,  usually  large,  and  furnished  in  many 
cases  with  conspicuous  bx'acts.  Calyx  divided  into  5 
nearly  equal  pieces.  Corolla  monopetalous,  hypogy- 
nous,  irregular  ;  the  throat  ventricose,  the  limb  bila- 

biate, the  lobes  somewhat  valvate  in  ?estivation.  Disk 
hypogynous,  fleshy,  sometimes  glandular.  Stamens 
didynamous,  included  within  the  tube,  together  with 
a  rudiment  of  a  fifth.  Anthers  2-celled  ;  the  con- 

nective articulated  with  the  filament,  a  little  prolonged 
beyond  the  cells,  terminated  by  a  gland.  Ovary 
seated  in  a  glandular  disk,  1 -celled,  formed  of  two 
carpellary  leaves,  anterior  and  posterior  as  regards 
the  axis,  sometimes  divided  into  4  or  6  spurious  cells 
by  the  splitting  of  two  placentas  and  the  divergence 
of  their  lobes  ;  ovules  anatropal,  either  erect,  or  pen- 

dulous, or  horizontal,  solitary,  or  2,  or  several  ;  style 
1  ;  stigma  divided.  Fruit  drupaceous  or  capsular, 
valvular,  or  indehiscent,  with  from  2  to  6  cells,  which 
are  usually  few-seeded  when  numerous,  and  many- 
seeded  only  when  two.  Seeds  with  a  papery  testa, 
wingless  ;  albumen  none  ;  embryo  straight  ;  cotyle- 

dons large,  plano-convex  ;  radicle  short,  next  the hilum. 
The  only  real  differences  that  can  be  found  between 

these  plants  and  Bignoniads  consist  in  the  parie- 
tal placentae  of  the  former,  their  wingless  or  nearly 

wingless  seeds,  which  are  in  most  cases  definite,  and 
sometimes  in  their  woody  lofced  placentae,  which 
spread  and  divide  variously  in  the  inside  of  the  pex*i- 
carp,  so  as  to  produce  an  apparently  4-  or  6-celIed 
fruit  out  of  a  1 -celled  ovary.  Sesamum  may  be  con- 

sidered a  transition  from  the  one  to  the  other.  From 
Gesnerworts  they  are  readily  known  by  the  texture  of 
their  fruit,  their  large  seeds,  plano-convex  cotyledons, 
and  very  short  radicle.  Calabashes  are  distinguished 
by  their  great  succulent  fruit  and  almond-like  seeds. 
Endlicher  rightly  observes  that  Brown  in  forming 
his  Pedalinse  {Prodr.  519.),  does  not  combine  with 
them  Sesamum  ;  neither,  however,  does  he  explain 
how  they  are  to  be  distinguished  ;  but  as  usual,  the 
extreme  and  studied  conciseness  of  this  learned  man  leaves  his  readers  almost  as  much 
in  the  dai'k  as  if  the  name  of  Sesamum  had  not  been  mentioned. 

It  is  not  a  little  remarkable  that  such  observei-s  as  De  Candolle  ( Prodr.  8.  249.)  and Endlicher  {Linncea,  vii.  p.  8.)  should  suppose  the  fruit  of  this  Order  to  be  formed  out  of 
5  or  4  carpels,  a  statement  entirely  opposed  to  both  theory  and  fact.  It  is  really  com- posed of  two  anterior  and  posterior  carpels,  exactly  as  that  of  the  other  Orders  in  the 
present  Alliance.    It  is  doubtless  true  that  Martynia  has  been  described  as  having 

Fig.  CCCCXLVI.— Sesamum  indiciim.  1.  a  ripe  fniit ;  2.  one  of  its  halves;  3.  a  seed ;  4.  across section  of  it. 
Fig.  CCCCXL VII.— Martynia  lutea.    1 .  a  flower  ;  2.  the  pistil ;  3.  a  section  of  its  ovary 

Fig.  CCCCXLVII. 
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4  cells  ;  but  so  long  since  as  December,  1825  {Bot.  Reg.  t.  934),  I  explained  the  true 
nature  of  this  structure  in  the  following  words: — "  Upon  a  careful  examination  of  the 
ovarium,  it  will  be  found  that  the  fruit,  in  that  stage,  is  neither  4-celled  nor  even 
2-celled,but  consists  of  only  one  cell,  traversed  by  two  projecting,  parietal  placentae,  each 
of  which  is  2-lobed  ;  the  lobes  divided  at  right  angles  from  tlaeir  point  of  separation, 
and  bearing  on  their  edges  a  few  hoi'izontal  ovula,  of  which  part  project  into  the  open 
centre  of  the  ovarium,  and  the  others  into  the  cavity  between  the  placenta  and  the 
lining  of  the  ovarium.  Now  the  capsule  differs  from  the  ovarium  in  no  essential  point 
of  stinicture,  but  the  following  changes  take  place  :  the  pericarpium  and  the  placentas 
become  woody  and  rigid,  the  inner  faces  of  the  latter  become  pressed  together  so  as  to 
destroy  the  ovula  which  were  placed  between  them,  and  to  exhibit  the  appearance  of  a 
bilamellar  dissepiment,  and  the  remaining  ovula  become  pendulous,  and  reduced  in 
number,  and  exist  in  the  foi*m  of  large  apterous  seeds  between  the  iimer  edge  of  the 
lateral  lobes  of  the  placenta  and  the  endocarpium." 

A  not  less  singular  in  appearance,  but  unreal  deviation,  occurs  in  Pretrea  zanguebarica, 
whose  two  carpels  tui-n  their  edges  inwards,  right  and  left,  until  they  touch  the  sides  of 
the  ovary,  and  form  on  each  side  a  little  pouch  for  the  reception  of  the  seeds  ;  at  the 
same  time,  in  consequence  of  the  inflected  plates  not  touching  each  other,  two  seedless 
cavities  are  also  foi-med  next  the  ventral  and  dorsal 
sutures,  and  thus  a  six-celled  fruit  is  constructed  out 
of  a  pair  of  carpels.  The  accompanying  cut  explains 
this  singular  structure. 

The  species  of  Pedaliads  occur  in  all  parts  of 
the  tropics,  in  small  numbers,  but  Africa  is  sup- 

posed to  be  the  principal  field  over  which  they  are 
spread. The  leaves  of  Sesamum  are  emollient.  Its  seeds 
contain  an  abundance  of  a  fixed  oil,  as  tasteless  as 
that  of  Olive  Oil,  for  which  it  might  be  substituted-,  and 
which  is  expressed  in  Egypt  in  great  quantities.  It  is 
sometimes  called  GingiUe  Oil,  and,  if  of  vei'y  good 
quality,  is  employed  for  adulterating  Oil  of  Almonds. 
It  is,  however,  apt  to  become  rancid.  The  fresh 

*  leaf  of  Pedalium  Murex,  when  agitated  in  water, 
renders  it  mucilaginous,  in  which  state  it  is  prescribed  by  Indian  doctors  in  cases  of 
dysuria  and  gonorrhoea.  The  meal  of  the  seeds  of  both  these  plants  is  used  in  India 
for  poultices.  Uncaria  procumbens,  called  the  Grapple  Plant  at  the  Cape  of  Good  Hope, 
has  a  fruit  covered  with  hooked  spines,  which  lay  hold  of  the  clothes  of  travellers,  and 
the  pair  of  long  hooked  horns  of  Martynia  proboscidea,  called  in  Italy  the  Testa  di 
Quaglia,  is  notoi'ious  for  the  same  propensity.  The  fleshy  sweet  root  of  Craniolaria 
annua  is  preserved  in  sugar  by  the  Creoles  as  a  delicacy  ;  in  a  dry  state  it  is  said  to  be 
a  bitter  cooling  medicine. 

GENERA. 

Fig.  CCCCXLVIII. 

I.  PEDALE.2E. 
Cianiolaria,  Linn. 

Holorcginia,  Nees. 
?  Ncowcdia,  Schrad. 

Martynia,  Linn. 
Proboscidea,  Schmidt. 

Caipoceras,  A.  Rich. 

Pedalium,  Roi/en. 
Cacatali,  Adans. Isclinia,  DC. 
Harpagophytum,  DC. Uncaria,  Burch. 

Rogeria,  Gay. Pretrea,  Gay. 

JJicerocaryum,  Boj. 
.Josephinia,  Vent. 
Pterodiscus,  Hooker. 

II.  SESAME.Ii. 
Sesamum,  Linn. 

Digitalis,  Tourrof. 
9  Dysosmon,  Rat. Ceratotheca,  Endl. 

Sesamopteris,  Endl. 
Gotigyla,  Bernh. 

Sporledere,  Bernh. 

Numbers.  Gen.  14.   Sp.  25.  ? 

Myoporacece. Position. — Bignoniacese. — Pedaliace^.— Gesiieracetc. 
Selar/inacece. 

f.  CCCCXLVIII. — Pretrea  zanguebarica;  a  cross  section  of  its  fruit. 
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Order  CCLX.    GESNERACEiE.— Gesnerworts. 

Gesnerieoe,  Rich,  et  Juss.  Ann.  Mus.  5.  428.  (1804)  ;  Knnth  in  Ilumb.  N.  G.  et  Sp.  2.  302 ;  Lindley  in 
Dot.  Rig.  1110.— (iesneriacoaj.  Link  Ilanb.  1.504.  (1829);  DC.  /Vodv.  7.  5-23.— Gesnerea?,  Von 
Martins  Nov.  Gen.  Bras.  ;i  68.  (1829)  ;  Bartl.  Ord.  Nat.  174.— Gesneraceae,  Ed.  pr.  ccxv.  (18:«i)  ; 
Endl.  Gen.  clii.— Cyrtandracea3,  Jack  in  Linn.  Trans.  14.  2.3.  (read  1822,  in  May) ;  Alph.  DC. 
Prodr.  i).  258  ;  Ed.  pr.  ccxii.— Didymocarpeae,  Don  in  Edin.  Phil.  Trans.  7.  82.  (1822,  July). 

Diagnosis. — Bignonial  Exogens,  with  parietal  placentce,  capsular  or  haccate  fruit,  an  em- 
bryo with  minute  cotyledons,  and  a  long  radicle. 

Soft-wooded,  somewhat  fleshy,  herbs  or  shrubs,  occasionally  having  a  chmbing  or 
creeping  manner  of  growth,  and  frequently  springing  from  scaly  tubers.  Leaves 
rugose,  without  stipules,  generally  oppo- 

site or  whorled.  Flowers  showy,  in 
racemes  or  panicles,  rarely  solitary,  yel- 

low, scarlet,  violet,  or  white.  Calyx  half 
adherent,  5-parted,  with  a  valvate  or  open 
aestivation.  Corolla  monopetalous,  tubu- 

lar, more  or  less  irregular,  5-lobed,  with 
an  imbricated  aestivation.  Stamens  2,  or 
4,  didynamous  ;  anthers  often  cohering, 
2-celled,  innate,  with  a  thick  tumid  con- 

nective ;  the  rudiment  of  a  fifth  stamen 
is  present.  Ovary  half  superior,  1-celled, 
with  2  fleshy  2-lobed  parietal  polysper- 
mous  placentae,  placed  right  and  left  of 
the  axis  ;  surrounded  at  its  base  by  glands 
or  a  fleshy  ring  ;  style  continuous  with 
the  ovary  ;  stigma  capitate,  concave  ; 
ovules  00,  anatropal.    Fruit  capsular  or 
succulent,  superior,  1-celled,  with  2  opposite  lateral  placentce,  each  consisting  of  2  plates. 
Seeds  very  numerous,  minute  ;  embryo  erect,  in  the  axis  of  fleshy  albumen,  with  the 
cotyledons  much  shorter  than  the  radicle  ;  testa  thin,  with  very  close  fine  oblique  veins, 
sometimes  extended  into  long  hairs,  or  even  flattened  into  a  wing. 

These  little  plants  (for  they  seldom  rise  above  the  stature  of  bushes,  and  are  generally 
mere  herbs)  have  somewhat  the  appearance  of  Figworts,  or  of  diminutive  Biguoniads, 
and  have  been  even  referred  to  those  Orders.  They,  however,  differ  from  all  the  present 
Alliance  in  the  very  small  size  of  their  cotyledons  as  compared  with  their  long  i-adicle, 
and  their  absolutely  parietal  placentation  ;  in  addition  to  which  they  have  a  great  ten- 

dency to  form  an  inferior  ovary,  and  thus  lead  towards  the  Campanal  Alliance  in  another 
part  of  the  series.  To  Ecci-emocarpus,  a  genus  of  Bignoniads,  they  approach  nearly, 
as  will  be  seen  by  referring  to  p.  675;  but  in  that  plant  the  winged  seeds  and  large 
leafy  cotyledons  point  too  plainly  to  Bignoniads  to  be  mistaken.  Gesnerworts  also 
approach  Broomrapes  in  their  parietal  placentation. 

The  Suborder  Cyrtandreae,  usually  regarded  as  a  distinct  group,  has  been  removed 
to  Gesnerworts  by  Dr.  Brown,  and  with  justice,  there  being  no  sufficient  distinction 
between  them.  (See  Horsfield's  Plantce  Javanicce,  p.  105).  It  is  chiefly  remark- 

able for  the  long  threads  that  terminate  the  seeds  of  certain  genera,  for  their  double 
revolute  placentae,  and  in  some  cases  for  their  long,  slender,  siliquose  capsules.  They 
pass  into  Bignoniads  through  Incarvillea. 

The  two  Sub-orders  have  a  very  diff'erent  geographical  distribution.  Gesnereae,  which are  common  in  our  gardens,  are  exclusively  inhabitants  of  the  tropical  or  warmer  parts 
of  America.  The  Cyrtandreae,  on  the  contrary,  are  spread  over  many  parts  of  the  world, 
although  chiefly  confined  to  the  eastern  parts.  Some  occur  in  Europe,  as  Ramondia 
and  Haberlea  ;  others  grow  in  the  cooler  parts  of  Asia  ;  such  are  Baea  and  Rehmannia. 
Klugia  is  Mexican,  Streptocarpus  is  from  the  Cape  of  Good  Hope  ;  but  it  is  in  the 
warm  valleys  of  the  Himalayas,  and  in  the  damp  regions  of  the  Indian  Archipelago, 
that  they  are  most  abundant,  under  the  forms  of  Chirita,  Calosacme,  .^schynanths,  and 
Didymocarps.  Fieldia  is  from  New  Holland,  and  several  Cp'tandi-as  from  the  Sandwich Islands. 

Fig.  CCCCXLIX. — Hypocyrta  gracilis. — Marthis.  1.  section  of  a  flower  ;  2.  cross  section  of  a  fruit; 3.  seed  with  its  embryo  expo  ed  to  view. 
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They  are  generally  plants  of  considerable  beauty,  often  growing  on  trees  aiv^  leading 
a  quasi-parasitical  liie  ;  but  they  can  scarcely  be  said  to  have  any  useful  qualit.  >s.  The 
succulent  fruits  of  some  Gesnerese  are  mucilaginous,  sweetish,  and  eatable  ;  and  a  dye 
is  obtained  from  the  calyxes  and  fruit  of  others,  for  staining  cotton,  straw-vork,  and 
domestic  utensils.  Columnea  scandens  is  called  by  the  French  colonists  Lianc  a  sirop, 
because  its  flowers  secrete  a  large  quantity  of  honey,  and  Sarmienta  rs^pens  is  sed  as  an 
emollient  in  Chili.  Some  Didymocarps  would  appear  to  be  aromatic  ;  and  Ficria,  a 
Cochin-China  plant,  is  so  bitter  as  to  be  called  Fel  Terrae  ;  it  is,  however,  vei  doubtful 
whether  that  plant  belongs  to  this  Order.    It  is  possibly  a  Gentianwort. 

GENERA. 
I.  GKSNEREiE.  —  Seeds 

with  a  small  quantity 
of  albumen.  Fruit 
partially  adherent. 

Sarmienta,  Ruiz  et  Pav. 
Urccolaria,  Feuill. 

Mitraria,  Cav. 
?  ?  Picria,  Lour. 
Columnea,  Plum. 
IJesleria,  Plum. 
Eriphia,  P.  Br. Tussaca,  Rchb. 

Hypocyrta,  Mart. Codonanthe,  Mart. 
Oncogastra,  Mart. 

Drymonia,  Mart. 
Klugia,  Schlecht. 
Tapeinotes,  DC. 

Tapina,  Mart. Nematanthus,  Schrad. 
Alloplectus,  Mart. 

Crantzia,  Scop. 
Dalhergaria,  Tuss. 
Tussacia,  Reichenb. 
Lophia,  Desv. 
Vireya,  Raf. 

Episcia,  Mart. Gesnera,  Mart. Prasanthea,  DC. 
Niphaea,  Lindl. Achimenes,  P.  Br. 

Trevirana,  W. 
Cyrilla,  Herit. Gloxinia,  Herit. 
Paliavana,  Velloz. 
Sinninpia,  Nees. 
Hemiloba,  DC. 

Solenophora,  Benth. 
Rhytidophyllum,  Ma7-t. Codonophora,  Lindl. 
Conradia,  Ma7  t. 

Pentarhaphia,  Lindl. 
Bellonia,  Blum. 
Diastemma,  Benth, 
Trichantha,  Hooker. 
II.CvRTANDREiE. — Seeds with  no  albumen.  Fruit 

wholly  free. 
1.  DlDYMOCARPIDiE  ; 

capstilar. Liebigia,  Endl. 

Tromsdorflia,  Blum. Babactes,  DC. 
jEschynanthus,  Jack. 

Trichosporum,  Don. 
Lysionotus,  Bl. 

Agalmyla,  Bl. Orithalia,  Bl. 
Lysionotus,  D.  Don. Didymocarpus,  Wall. Henckelia,  Spr. 
Chirita,  Ham. 
Calosacme,  Wall. 
Streptocarpus,  Lindl. Cardiolophus,  Griff. 
Bsea,  Comm. Dorcoceras,  Bunge. 
Ramondia,  Rich. 
Myconia,  Lap. Chaixia,  Lap. 

Ilaberlea,  Friwaldsk. 
Conandron,  Sieh.  Zucc. 
?  Monophyllsea,  R.  Br. 
Rhynclioglossum,  Bl. 

Loxotis,  R.  Br. 
Antonia,  R.  Br. 

Napeanthus  iardn. 
Rehmannia,  '  'boschilz. 

Klugia,  Scft^^  'i. 
Glossanthus^  Klein. 

Loxonia,  Jack. 
Rhabdothanjnus,  A.  Can. 
Loxocarpus,  R.  Br. 
Craterostign.  Hochst. 
Quintilia,  E< Miquelia, 
Anomorhi     'a,  Meisn. Stauranthei  knth. 

Epithemaj  j 
Aikinia,  R.  Br. 

Platystemma,  Wall. 
Isanthera,  Necs. 

2.  CyRT  •  PfDRIDilv  ; baccate. 
Cyi-tandra,  Forst. VVhitia,  Bl. 

Rhynchotecu-Vi,  Bl. Corisanthera,  Wall. 
Cheilosandra,  Griff. 

Fieldia,  A.  Cunn. 

Numbers.  Gen.  54.    Sp.  260. 
OrobancJiacece. 

Position. — Bignoniacese. — Gesnerace^. — Scrophulariacefe. 
Camjmnulaceee. 

Fig.  CCCCL. 

ADDITIONAL  GENERA. 
Centrosolenia,  Benth. 

Trichan/he,  Decaisne. 
Sisyrocarpum,  Klotzsch,  =  Rytidophylluin 
Arctocalyx,  Fenzl.  near  Be.sleria. 
Christisonia,  Gardner,  near  Cyrtandra  (or Orobanchacese  ?) 
Duchartrea,  Decaisne. 
Championia,  Gardner,  near  Isanthera. 
Houttea,  Leon. 
Ligeria,  Dene. 
Hippodamia,  Dene. 
Isoloma,  Benth. Kohleria,  Regel. 
DircEea,  Dene. 
Corytiioloma,  Benth. Prasanthea,  DC. 
Rechsteinera,  Regel. 
Tydsea,  Dene. Mandirola,  Dene. 

See  also  Gardner  on  the  Cyrtandracece  of  Ceylon ;  Lond,  Jourv.  N.  H.,  F.  357  ; 
Decaisne  in  Revue  Horticole,  71.  465. 

Fig.  CCCCL. — Streptocarpus  Rexii. 
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OiiDKK  CCLXI.    CllESCENTIACETE.— Crkscentiads. 
Crescent :aceae,  Gardner  in  [look.  Jonrn.  2.  42:1.  (1840).- 

'     Endl.  Gen.  p.  723;  Miqnel  in  Dot.  Zeit.  (1844) 
•Crescentinea?,  BC.  Rev.  Blf^n.  p.  7.  (1838)  ; 
p.  8(»1 ;  A/ph.  DC.  I'rodr.  !).  240. 

DjAGNi  4S. — Bignonial  Exogens,  with  parietal  placentcB,  succulent  hard-sheUed  fruit,  and 
an  amygdaloid  embryo  with  a  short  radicle. 

Tree."  of  small  size,  with  alternate 
or  clu.«^  red  simple  leaves  without 
stipules  Flowers  growing  out  of 
the  old  ,  items  or  branches.  Ca;lyx 
free,  v  Jivided,  eventually  splitting 
into  irregular  pieces.  Corolla  mono- 
petalous,  irregular,  somewhat  2-lip- 
ped,  with"  an  imbi'icated  testivation. Stamen  ,4,  growing  on  the  corolla, 
didyn»'  'tus,  with  the  rudiment  of 
a  fifth  '^tween  the  posterior  pair, 
which,  3  the  longest ;  anthers  2- 
lobedjb  sting  longitudinally.  Ovary 
free,  surrounded  by  a  yellow  annular 
disk,  l-cielled,  composed  of  an  ante- 

rior ani  posterior  carpellary  leaf, 
with  2  01  4  equidistant  parietal  pla- 

centae, which  sometimes  meet  and 
produce  additional  cells  ;  ovules  00, 
horizontal  ;  style  1 ;  stigma  of  two 
plates.  Fruit  woody,  not  splitting, 
containing  a  multitude  of  large 
amygdaloid  seeds  buried  in  the  pulp 
of  the  \  iacentse ;  skin  leathery,  loose. 
Embr\  o  straight,  without  albumen, 
with  plano-convex  fleshy  cotyledons. 

Fig.  CCCCLII. 
and  a  thick  short  radicle  next 
the  hilum. 

Thes*>  plants  have  been  gene- 
rally associated  either  with  Night- 

shades, which  they  are  quite 
unlike,  or  with  Bignoniads,  from 
which  they  differ  in  their  succu- 

lent fruit,  parietal  placentse,  and 
wingless  seeds.  In  the  two  lat- 

ter circumstances  they  resemble 
Fedaliads  ;  but  their  succulent 
fruit  and  large  almond-hke  seeds are  dissimilar.  Gesnerworts  He 
doubtless  on  their  borders,  for 
they  too  have  sometimes  succu- 

lent fruit ;  but  it  seems  impossi- 
ble to  associate  trees  with  a  great 

almond-like  embryo  and  herbs 
or  half-herbaceous  bushes,  whose 
minute  embryo  consists  princi- 

pally of  radicle. Mr.  Gardner  thus  speaks  of 
the  fruit  of  Crescentia: — "  In  the 
economy  of  its  fruit,  Crescentia 
is  more  closely  related  to  Cyrtan- 
di'acese  than  to  Bignoniaceae, 
but  differs  essentially  from  it  in 

the  structure  of  its  calyx,  in  its  four  distinct  placentoe,  horizontal,  not  suspended  ovules, 
CCCCLIII. 

Fig.  C'CCCLll.— Crescentia  obovata.  1.  a  cross  section  of  its  ovary. 
Fig.  CCCCLIII.- Cross  section  of  fruit  of  Crescentia  cucurbitina. 
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and  particularly  in  habit.  The  same  observations  apply  to  Pedaliacese,  which  are  also 
1 -celled;  for  although  the  ripe  fruit  of  both  them  and  Cyrtandracese  possesses  apparently 
more  than  one  cell,  as  if  produced  by  the  spreading  and  dividing  of  their  parietal  pla- 
centee,  the  ovary  of  both,  according  to  Bentham,  is  always  unilot^lar  if  examined 
before  the  development  occasioned  by  fecundation. 

"  To  all  the  other  Orders  of  the  dicarpose  group,  Cre?centia  is  of  course  more  or  less 
related,  but  is  abundantly  distinct  from  every  one.  Thus,  it  is  distinguished  from  Acan- 
thacese  by  its  simple  calyx,  1 -celled  ovary,  unsuspended  seeds,  and  in  habit  ;  fromLen- 
tibularieae  by  its  parietal,  not  free  central  placentation  ;  and  from  Scrophulariacese  and 
Solanacese  and  their  allies  by  its  want  of  albumen." — Hoolcer^s  Journ.  2.  424. 

Inhabitants  of  the  tropics  of  Asia,  Africa,  and  America,  but  most  especially  abundant 
in  the  Mauritius  and  Madagascar. 

The  principal  plant  of  this  Order  is  the  Calabash  tree,  Crescentia  Cujete,  a  tree 
inhabiting  the  tropical  parts  of  America,  and  bearing  a  great  gourd-like  fruit,  filled  with 
a  sub-acid  pulp  which  is  eaten  by  the  Negi'oes,  and  from  which  poultices  are  also  pre- 

pared ;  its  hard  shell  is  used  for  holding  fluids,  in  the  room  of  bottles.  The  pulp  of 
Tanaecium  Jarowa  is  applied  to  the  same  purposes.  Parmentiera  eduhs  has  fruit  like 
a  Cucumber,  and  affords  food  to  the  Mexicans. — DC,  That  of  P.  cerifera  more 
resembles  a  long  candle,  whence  it  is  called  Palo  de  Velas,  or  Candle-tree,  in  Panama, 
and  is  greedily  eaten  by  cattle. — Seemann. 

Crescentia,  L. 
Cujete,  Plum. 

Kigelia,  DC. 
Tnpinnaria,  Pers. 

Tripinna,  Lour. Sotor,  FenzL 
Schlegelia.  Miq. 
Parmentiera,  DC. 

Tanaecium,  Swz. 
fjaroba,  Marcgr. 

Schlegelia.  Miq. 
Colea,  Bojer. 

Numbers.  Gen.  11.   Sp.  34. 

Periblema,  DC. 
Boutoriia,  DC. 

Phyllarthron,  DC. 
Arthrophyllum,  IJoj. Schlegelia,  Miq. 

Solanaccce  ? 
Position.— Gesneracese.  -  Crescentiace.e.^ — Bignoniacea;. 

Fig.  CCCCLIV. 
Fig.  CCCCLIV.— Crescentia  cucurbitina. 
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Ordeu  CCLXII.    BIGNONIACEiE.— liiGNONiADS. 

Hignonise,  §  2.  Juss.  Gen.  137.  (1789).— IMgnoniacese,  ft.  Bivwn  Prodr.  470.  (1810)  ;  Bm-tl.  Orel.  Nal. 185  ;  l£ndl.  Gen.  cli. ;  Alph.  DC.  Prodr.  9.  142. 

Diagnosis. — Bignonial  Exogens,  with  axile  -placentce,  ivingcd  sessile 
and  large  leafy  cotyledons. 

without  albumen, 

Trees, 
very  rare 

shrubs,  or  occasionally  herbs,  often  twining  or  climbing.  Leaves  opposite, 
ly  altex'iiate,  compound  or  occasionally  simple,  without  stipules.  Inflorescence 

terminal,  somewhat  panicled. 
Calyx  divided  or  entire,  some- 

times   spathaceous.  Corolla 
monopetalous,  hypogynous,  usu- 

ally irregular,  4-  5-lobed.  Sta- mens 5,   unequal  :    always  1 
sterile,  sometimes  3  ;  anthers 
2-celled,     formed  normally. 
Ovary  seated  in  a  disk,  2-celled, 
with  the  carpels  anterior  and 

posterior,  or  spuriously  4-celled,  polyspermous  ;  style  1  ;  stigma  of 
2  plates ;  ovules  00,  attached  to  a  solid  axile  placenta.  Capsule 
2-valved,  2-celled,  often  long  and  compressed,  sometimes  spuriously 
4-celled.    Dissepiment  formed  from  the  placenta,  which  when  it  is 
undivided  cuts  the  cavity  of  the  ovary  into  2  cells,  or  when  it  is 
2-lobed,  as  is  sometimes  the  case,  assumes  the  appearance  of  being 
parietal  and  forms  a  1 -celled  ovary,  either  parallel  with  the  valves, or 
contrary  to  them,  finally  becoming  sepai-ate,  and  bearing  the  seeds. 
Seeds  transverse,  compressed,  winged  ;  albumen  0  ;  embryo  straight, 
foliaceous  ;  radicle  centrifugal,  much  smaller  than  the  broad  coty- ledons. 

In  the  mere  for  5f  their  flower  there  is  nothing  to  distinguish 
Bignoniads  from  ti. .  kindred  Orders.  The  distinction  lies  entirely 
in  the  seeds,  which  are  winged,  sessile,  destitute  of  albumen,  and 
furnished  with  a  large  leafy  embryo,  whose  radicle  is  small  and  in- 

conspicuous. They  differ  fi'om  Figworts  in  their  leafy  cotyledons 
and  want  of  albumen  ;  and  from  Acanthads,  whose  embryo  is  simi- 

lar, in  their  winged  seeds  not  attached  to  hard  processes  of  the  pla- 
centa.   Besides  which,  their  calyx  is  by  no  means  so  much  imbri- 

  T  cated  as  in  Acanthads. 
The  central  or  axile  position 

of  the  placenta,  is  an  indispen- sable character  of  this  Natural 
Order.  The  genus  Eccremo- 
carpus,  however,  appears  to  be 

t 

Fig.  CCCCLV.  Fig.  CCCCLVI. 
an  exception,  its  placentse  being  strictly  parietal  at  the  time  of  the  expansion  of  the 

Fi^,  CCCCLV.  — Eccremocarpus  scaber,  1.  cross  section  of  its  ovary  ;  2.  longitudinal  section  of  it ; 3.  seed. 
Fig.  CCCCLVI.— Cross  section  of  the  same  ovary,  much  more  magnified  and  very  young. 
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flower.  I,  however,  stated  long  since  {Bot.  Reg.  939,  Dec.  1825,)  that  the  placeutation  of 
Eccremocarpus  scaber  and  Bignonia  radicans  are  originally  of  the  same  nature,  the 
difference  between  them  consisting  in  the  two  placentie  of  the  latter  meeting  in  the 
axis  and  uniting  there,  while  in  Eccremocarpus  the  two  placentae  never  touch  in  the 
middle,  but  exclusively  adhere  to  the  edges  of  the  carpels. 

Their  wood  is  occasionally  subdivided  into  4  cruciform  lobes.  This  is  very  conspi- 
cuous in  Bignonia  capreolata,  and  seems  to  be  general  in  the  woody  species.  M.  Gaudi- 

chaud  assures  us  that  in  Guayaquil  these  twiners  have  at  first  only  4  divisions  of  their 
woody  system,  but  afterwards  acquire  8,  then  16,  and  probably  32,  the  divisions  regu- 

larly following  this  mathematical  progression.  He  also  finds  some  hidication  of  the  ten- 
dency in  the  old  stems  of  Bignonia  capreolata.  See  his  Recherches  Generates  mr  COrga- 

noqra'phie,  <kc.  p.  129,  and  the  figures  accompanying  the  statement. 
The  tropics  of  either  hemisphere  are  the  chief  station  of  this  noble-looking  Order, 

whose  trumpet-shaped  flowers  are  the  glory  of  the  places  which  the  species  inhabit.  The 
Order  extends  northwards  in  North  America  as  far  as  Pennsylvania,  and  southwards  into 
the  southern  provinces  of  Chile.    In  Europe  it  is  unknown  in  a  wild  state. 

The  species  are  best  known  for  the  great  beauty  of  the  flowers,  which  from 
their  large  size,  gay  colours,  and  great  abundance,  are  often  among  the  most  strikuig 

Fig.  CC(  CLVir. 

objects  in  a  tropical  forest.  C'hica  (called  also  Carajuiu)  is  a  red  feculent  substance 
obtained  by  boiling  the  leaves  of  Bignonia  Chica  in  water  ;  the  Chica  is  quickly  precipi- 

tated by  adding  some  pieces  of  the  bark  of  an  unknown  tree,  called  Arayana  ;  the 

Fig.  CCCCLVII.— 1.  capsule  of  Bignonia  echinata  (Pithecolobium  Aubletii)  ;  e.  the  same  with tlie  valves  removed  aud  the  placenta  remainiug  covered  with  seeds. 
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Indians  use  it  for  painting  their  bodies  red  ;  it  is  also  an  article  of  importance  to  dyers  ; 
in  natiu'c  it  approaches  the  resins,  but  contains  some  peculiar  properties  ;  it  gives  an 
ox'ange  red  to  cotton.  The  tough  shoots  of  B.  Cherere  are  woven  into  wiclcex'-work.  A 
decoction  of  the  pods  of  Catalpa  syringifolia  is  used  in  Italy  as  a  remedy  for  catarrhal 
dyspnoea  and  coughs. — Gard.  Ma<j.  xiii.  524.  According  to  Kajmpfer  a  nearly  allied 
species,  or  perhaps  the  same,  found  in  Japan,  has  extremely  bitter  leaves  and  bark,  and 
a  decoction  of  the  pods  is  employed  in  asthmatic  complaints ;  the  leaves  are  also  used  for 
fomentations.  The  bark  of  the  younger  branches  of  B.  antisyphilitica  is  considered  in 
Brazil  one  of  the  most  powerful  remedies  against  syphilitic  swellings  of  a  malignant 
charactei'.  The  decoction  is  chiefly  used,  and  also  the  bark  dried  and  pounded,  exter- 

nally. The  roots  of  some  are  venomous  and  bitter  ;  that  of  Tecoma  stans  is  diuretic. 
The  bark  of  B.  leucoxylon  is  regarded  as  an  antidote  to  the  poison  of  the  Manchineel 
tree.  The  branches  of  B.  echinata  are  said  to  be  employed  in  adulterating  Sarsaparilla. 
Tecoma  impetiginosa  abounds  in  tannin  ;  its  bark  is  bitter  and  mucilaginous,  and  is  used 
in  lotions,  baths,  &c.  in  inflammations  of  the  joints  and  debility.  Tecoma  Ipe  has 
similar  qualities,  and  is  prescribed  by  the  Brazilians  as  a  gargle  in  ulcers  of  the  mouth  ; 
the  leaves  are  milder  and  are  sometimes  used  in  ophthalmic  affections.  The  leaves  of 
Sparattosperma  lithontriptica  are  bitter,  acrid,  and  diuretic,  and  have  a  Brazilian  repu- 

tation in  calculus,  in  which  indeed  Martins  testifies  to  their  efficacy.  Jaearanda  procera 
and  other  species  of  that  genus  are  employed  in  syphilitic  affections.  Tecoma  speciosa 
is  said  to  be  a  useful  diuretic  and  cathartic.  Several  kmds  of  Bignonia  form  lai'ge  trees 
in  the  forests  of  Brazil,  where  they  are  felled  for  the  sake  of  their  timber  ;  that  called 
Ipe-tabacco  furnishes  diu'able  ship-timber ;  the  Ipeuna,  another  species,  is  the  hardest 
wood  in  Brazil.  Another,  called  the  Pao  d'arco,  supplies  one  of  the  best  kinds  of  wood 
used  for  bows  by  the  Bi'azilian  savages,  especially  the  Botocudos  of  the  Rio  Grande  de 
Belmonte,  and  the  Patachos  of  the  Rio  do  Px'ado. 

Bignonia,  L. 
Stenolobium,  Don. 
Temnocydia,  Mart. 
Alsocydia,  Mart. 
Batocydia,  Mart. 

Pachyptera,  DC. 
Fridericia,  Mart. 
Astianthus,  D.  Don. 
Calosanthes,  Bl. 

Oroxylum,  Vent. 
C'uspidaria,  DC Luchmocydia,  Mart. 
Macfadyena,  A.  DC. 
Lundia,  DC. 
Mansoa,  DC, 
Millingtonia,  L. 

GEN 
Arrabidaea,  DC.  \ 

Vasconcella,  Mart. 
AnemoptBgma,  Mart. Distictis,  VC. 
Haplolophium,  Endl. 
Ajdolophium,  Cham. 

Amphilophiura,  Kth. Pithecoctenium,  Mart. 
Delostoma,  J>.  I>on. 
Cybistax,  Mart. 

Fhryffanocydia,  Mart. Adenocalymna,  Mart. 
Sparattosperma,  Mart. 
Spathodea,  Beauv. Uolichandra,  Cham. 
Ileterophragma,  DC. 

ERA. 
Stereospermum,  Cham. 
Zeyhera,  Mart. 9  Chasmia,  Schott. Callichlamys,  Miq, 
Tabebuia.  Gom. 

Couraiia,  Splitg. 
Crateritecoma,  Mart. 

Phcenicocirsns,  Mart. 
Tecoma,  Jm.w. 

Campsis,  Lour. Tccomaria,  Fenzl. 
Catalpa,  Scop. 
Chilopsis,  D.  Don. 
Pajanelia,  DC. 
Jaearanda,  ,hiss. 

Kord  kstrh,  Arrud. 

Numbers.  Gen.  44.   Sp.  4.50. 

I    Icaranda,  Pars. Catonhractes,  D.  Don. 
?  Platycarpum,  H.  B.  K. 
Hhigozum,  Bitrch. 
Argylia,  D.  I>on. Tourretia,  Jvf.v*. Dombeya,  Lher. 
Incarvillea,  Jits.s. 
Amphicoma,  It.  Br. 
Eccremocarpus,  B.  /'. Calampclis,  Don. *       *  * 
Pteropodium,  DC. 
Dipterosperma,  //rt.<.vA-. Bravaisia,  DC. ?  Trigonocarpus,  Wall. 

Position. — Gesneracefe. — Bignoniace^. — Crescentiaceae. 

The  bark  of  the  young  branches  of  Stereospermum  Arguezana,  rolled  on  sticks 
and  left  to  dry,  is  employed  in  Abyssinia  in  making  flutes.  The  Kigelia  abyssinica, 
or  Meder-Deur,  is  asserted  to  possess  aphrodisiacal  qualities  of  the  most  formidable 
and  incredible  nature.— See  A.  Richard's  Flora  Abyssinica,  II.  60, 

Note.— Oxymitra,  Presl.  =  Argylia  (/.  Miers). 
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Order  CCLXIIL    ACANTHACE^.— Acanthads. 

Acanthi,  Juss.  Gen.  102.  (1789).— Acanthaceae,  R.  Br.  Prodr.  472  ;  Nees  ah.  Esenb.  in  Wall, 
pi.  as.  rar.  3.  70 ;  Endl.  Gen.  cl.  ;  Meisner  Gen.  p.  293. 

Diagnosis. — Bignonial  Exogens,  with  axile  placentce,  wingless  exalhuminous  seeds  attached 
to  hard  placental  processes,  and  large  fleshy  cotyledons. 

Herbaceous  plants  or  shrubs,  chiefly  tropical  ;  their  hairs,  if  they  have  any,  simple, 
occasionally  capitate,  very  rarely  stellate.    Leaves  opposite,  rarely  in  fours,  without 

stipules,  simple,  undivided,  entire,  or  ser- 
rated ;  rarely  sinuated,  or  having  a  ten- 

dency to  become  lobed,  sometimes  in 
unequal  pairs.  Inflorescence  terminal, 
or  axillary,  in  spikes,  racemes,  fascicles, 
or  panicles  ;  the  flowers  sometimes  even 
solitary.  Flowers  usually  opposite  in  the 
spikes,  sometimes  alternate,  with  three 
bracts,  of  which  the  lateral  are  now  and 
then  deficient  ;  these  bracts  sometimes 
large  and  leafy,  and  inclosing  a  dimi- 

nished calyx,  which  is  occasionally  obso- 
lete. Calyx  4-  or  5-divided,  usually  5- 

leaved,  equal  or  unequal,  generally  very 
much  imbricated,  occasionally  cut  into 
many  pieces,  or  entire  and  obsolete,  jier- 
sistent.  Corolla  monopetalous,  hypogy- 
nous,  bearing  the  stamens,  mostly  irre- 

gular ;  the  limb  ringent  or  2-lipped  (the 
lower  lip.  overlapping  the  upper  in  aesti- 

vation), occasionally  1  -lipped,  sometimes 
nearly  equal,  deciduous.  Stamens  mostly 
2,  both  bearing  anthers  ;  sometimes  4, 

Fig.  CCCCLVIII.  didynamous,  the  shorter  ones  being  some- 
times sterile  ;  anthers  either  2-celled, 

their  cells  being  inserted  equally  or  unequally,  or  1 -celled,  opening  lengthwise.  Ovary 
seated  in  a  disk,  2-celled,  composed  of  2  carpels  placed  in  front  and  back  as  regards  the 
axis,  and  bearing  the  placentae  on  their  edges,  the  cells  either  2-  or  many-seeded ;  pla- 
centse  parietal,  although  adhering  in  the  axis  ;  style  1 ;  stigma  2-lobed,  rarely  undivided  ; 
ovules  amphitropal  or  campulitropal.  Capsule  2-celled,  the  cells  2-  or  many-seeded, 
often  contracted  mto  a  stalk  by  the  abortion  of  the  base,  and  sometimes  even  1 -seeded, 
bursting  elastically  with  2  valves.  Dissepiment  opposite  the  valves,  separating  into  two 
pieces  through  the  axis  (the  middle  being  sometimes  open) ;  these  pieces  attached  to  the 
valves,  sometimes  separating  from  them  with  elasticity;  entire,  or  occasionally  sponta- 

neously splitting  in  two,  their  inner  edge  bearing  the  seeds.  Seeds  roundish,  hanging 
by  hard,  cup-shaped,  or  usually  hooked  ascending  processes  of  the  placenta  ;  testa 
loose  ;  albumen  0  ;  embryo  curved  or  straight  ;  cotyledons  large,  roundish  ;  radicle 
taper,  descending,  and  at  the  same  time  centripetal,  curved,  or  straight. 

In  a  majority  of  cases  these  plants  are  to  be  recognised  by  the  presence  of 
large  leafy  bracts,  in  the  axils  of  which  the  flowers  are  concealed,  and  also  by  their 
calyx  being  composed  of  deeply  imbricated  sepals  forming  quite  a  broken  whorl.  But 
their  most  exact  difference  from  the  other  Ordei's  of  the  Alliance  consists  in  the  singu- 

lar structure  of  their  placenta,  which  expands  into  hard  woody  processes,  which  are 
most  commonly  hooked.  In  the  form  of  their  embryo  they  agree  with  Bignoniads,  but 
the  cotyledons  are  more  fleshy,  and  their  seeds  are  never  winged.  From  Figworts 
they  are  absolutely  divided  by  the  absence  of  albumen,  as  well  as  by  their  placental  pro- 

cesses and  large  fleshy  cotyledons.  A  singular  want  of  development  occurs  in  the 
calyx  of  the  genera  Tlmnbergia,  Mendozia,  and  Clistax,  in  which  that  organ  is  some- 

times reduced  to  a  mei-e  obsolete  ring,  its  place  being  supplied  by  bracts.  Mendozia  is 
also  remarkable  for  its  fruit  being  a  1 -seeded  drupe|  with  crumpled  chrysaloid  coty- 

ledons. Mr.  Bentham  states  that  the  placental  processes  are  sometimes  absent;  in  such 
cases  the  embryo  can  be  alone  relied  upon. 

Fig.  CCCCLVIII.— Nelsonia  campestris.   1.  flowers  ;  2.  pistil ;  3.  cajisule  ;  4.  cross  section  of  a  seed. 
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An  elaborate  account  of  this  Order  has  been  published  by  ProfessorvvNees  v.  Escnbeek, 
in  his  Dissertation  upon  the  Indian  species  of  Dr.Wallich's  Herbarium,  in  the  work  above 
quoted.  It  is  there  that  the  mass  of  genera  was  first  revised,  their  limits  investigated, 
and  a  natural  arrangement  of  them  proposed.  This  eminent  Botanist  adopts  the  opinion 
of  Dr.  Brown,  that  among  Acanthads  the  most  valuable  of  all  characters  resides  in  the 
placental  processes,  and  accordingly  his  three  great  tribes  are  defined  thus: — I.  Thun- 
bergiecB :  Processes  expanded  into  a  horny  cup  and  adnate  to  the  seed,  which  they  support. 
II.  Nelsoniea :  Processes  contracted  into  a  papilla  which  bears  (not  carries)  the  seed. 
Seeds  small  and  pitted.  III.  Eclimatacanthi :  Seeds  supported  by  hooked  processes. 
The  subordinate  divisions  are  formed  upon  considerations  connected  witb  the  form  of 
the  corolla,  the  number  of  stamens,  the  condition  of  the  anther,  &c. ;  and  here  he  diff'erc widely  from  Dr.  Brown  in  his  estimate  of  the  relative  value  of  characters.  A  second 
arrangement  has  been  since  proposed  by  Professor  Meisner,  who  attaches  less  import- 

ance to  the  placental  processes,  and  adds  two  tribes  called  Russeggereae  and  Mcndoziese. 
He  truly  observes  that  there  are  few  natural  Orders  which  now  demand,  in  so  eminent  a 
degree,  a  searching  investigation  as  that  of  Acanthads.  Professor  Nces  v.  Esenbeck 
chiefly  occupied  himself  with  Indian  species  :  but  the  crowds  of  Africans  and  Americans 
which  load  the  shelves  of  all  large  herbaria,  attest  how  small  a  proportion  the  former 
bear  to  the  whole  of  the  Order. 

Professor  Nees  v.  Esenbeck  entertains  the  opinion  that  the  fruit  of  Acanthads  consists 
of  4  carpels,  alternate  with  the  sepals,  a  fifth,  answering  to  the  space  between  the  two 
lower  sepals,  being  constantly  deficient.  He  says  that  their  union  may  be  easily  dis- 

covered when  they  are  very  young,  and  that  each  has  its  own  midrib  and  three  wavy 
veins  at  its  base  ;  he  compares  these  carpels  to  the  bractlet  of  Adhatoda  Betonica,  and 
he  states  that  the  placentae  of  the  upper  edge  of  the  upper  carpellary  leaves,  and  of  the 
lower  edge  of  the  lower,  are  constantly  imperfect. —  Wallich  PL  As.  Ear.  iii.  p.  73. 

Acanthads  are  almost  entirely  tropical,  and  in  such  regions  extremely  common,  con- 
stituting in  fact  a  large  part  of  the  weedy  herbage.  It  is  only  in  some  rare  instances 

that  they  advance  far  to  the  north,  as  m  the  genus  Acanthus  found  in  Greece,  and  in  a 
few  species  inhabiting  the  United  States. 

They  are  of  very  slender  importance  to  man.  The  greater  part  are  mere  weeds  ; 
many,  however,  are  plants  of  great  beauty,  especially  the  species  of  Justicia,  Aphelan- 
dra,  and  Ruellia.  For  the  most  part  they  are  mucilaginous  and  slightly  bitter  ;  occa- 

sionally the  bitterness  increases,  and  they  become  pectoral  medicines  ;  some  are  dyers' 
plants.  The  genuine  Acanths,  formerly  called  Brancursines,  whose  beautiiully-lobed 
and  sinuated  leaves  furnished  the  noble  ornament  of  the  Corinthian  capital,  are  emol- 

lients ;  so  is  Anisotes  trisulcus,  an  Egyptian  plant.  The  flowers,  leaves,  and  fruits 
of  Adhatoda  are  bitterish,  subaromatic,  and  said  to  be  antispasmodic.  Ehytiglossa 
pectoralis,  boiled  in  sugar,  yields  a  sweet-scented  syrup,  which  is  considered  in 
Jamaica  a  stomachic.  The  leaves  and  stalks  of  Gendarussa  vulgaris  have,  when 
rubbed,  a  strong  and  not  unpleasant  smell,  and  are,  after  being  roasted,  prescribed 
in  India  in  cases  of  chronic  rheumatism,  attended  with  swelling  in  the  joints.  The 
basis  of  a  famous  French  bitter  tincture,  called  Drogue  am^re,  highly  valued  for  its 
stomachic  and  tonic  properties^  is  the  Andrographis  paniculata,  called  Creyat  in 
India.  The  leaves  of  Dipteracanthus  strepens  are  subacrid.  Justicia  Ecbolium  is 
one  of  the  diuretics'.  A  valuable  deep-blue  dye,  called  Room,  is  obtained  in  Assam 
from  a  species  of  Ruellia. — Griffith  in  Journ.  As.  Soc,  May,  1837,  p.  326. 

The  Order  has  been  re-arranged  by  Nees  in  De  Cand.  Prodr.,  Vol.  XI. 
GENERA, 

§  1.  Thunbergie^. 
Mendoncia,  Veil. 

Mendozia,  R.  &  P. 
Engelia,  Karst. 
Thunbergia,  L. 
Meyenia,  Nees. 
Hexaceutris,  Neea. 

Schmidia,  Wight. 
Clistax,  MaH. 

Corythacantlms,  Nces. 
§  2.  Nelsonie^. 

Elytraria,  Vald. 
Nelsouia,  R.  Br. 
Adenosma,  Nees. 
Ebermaiera,  Nces. 

Stiftia,  Pohl. 
Staurogyne,  Wall. 

Erythracantlius,  Nees. 
§  3.  Hygrophile.«. 

Hemiadelphis,  Nres. 
Physichilus,  Nets. 

Polyechma,  Hoclist. 
Glossochilus,  Nees. 
Nomaphila,  Blume. 
Hygrophila,  R.  Br. Gynmostachyum,  Nees. 
Cryptophragmium,  Nees. Brillantaisia,  Beauv. 

Belantheria,  Nees. 
LeucorhapMs,  Nees. 

Petracanthus,  Nees. 
Sautiera,  Beoie. 

§  4.  Rtjellie^i;. 
Phlebophyllum,  Nees. 
Codonacantlius,  Nees. 
Endopogon,  Nees. 
Stenosiphonium,  Nees. 
Dyschoriste,  Nees. 
Calophanes,  Bon. 
Homotropium,  Nees. 
Fabria,  Meyer. 
Petalidium,  Nees. 
Dipteracanthus,  Nces. 

Neovedia,  Sclirad. 
Bizygandra,  Meisner. 

Hemigraphis,  Nees. Ruellia,  L. 
Crabbea,  Harv. 
Asystasia,  Bl. 

Henfreya,  Lindl. Ramusia,  E.  Mey. 
Echinacanthus,  Nees. 
Stachyacanthus,  Nees. 
Triananthus,  Nees. 
Leptacanthus,  Nees. iEchmanthera,  Nees. 
Goldfussia,  Nees. 
Strobilanthes,  Blume. 

Martynia,  Moon. 
Butersea,  Nees. 
Adenacanthus,  Nees. 
Cryphiacanthus,  Nees. Siphonacanthus,  Nees. 
Stephanophysum,  Pohl. Stemouacanthvis,  Nees. 
Paulo-Wilhelmia,  Hochst. 

Episanthera,  Hochst. 

Eurychanes,  Nees. Arrhostoxylum,  Mart. 
Scorodoxylmn,  Nees. 

Ouychacanthus,  Nees. Trichanthera,  Kunth. 
Macrostegia,  Nees. 
Sclerocalyx,  Nees. 

Gymnacanthus,  Nees. 
Oplithalmacanthus,  Nees. 
Whitfieldia,  Hooker. 
Ancylogyne,  Nees. Androcentrum,  Lemciire, 

§  5.  Barlerie;e. 
Barleria,  L. 
Lophostachys,  Fold. Asteracantha,  Nees. 
Neuracanthus,  Nees. 
Lepidagathis,  W. 

Russeggera,  Endl. 
Apolepsis,  Bassk. ^theilema,  R.  Br. 

Micranthus,  Wendl. 
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Phaylo'psis,  W. Teliostachya,  Nees. 

§  6.  ACANTHEiE. 
Blepharis,  Juss. 
Dilivaria,  Juss. 
Acanthus,  L. 
Cheilopsis,  Moq.  Tand. 
Acanthodium,  Bel. 

Blepharaxanthus,  Nees. 
Acanthopsis,  Harvey. 
Isacanthus,  Nees. 
Sclerochiton,  Harv. 

I  7.  Aphelandbe^. 
Crossandra,  Salisb. 

Harrachia,  Jasq. 
Stenandrium,  Nees. 

Caldenbachia,  Pohl. 
Polythrix,  Nees. 
Holzendorffia,  Karsten. 
Geissomeria,  Lindl. 
Salpixantha,  Hoolc. 
Lagochilum,  Nees. 
ytrobilorachis,  Link. 
Aphelandra,  R.  Br. 

Synandra,  Schrad. Hemitome,  Nees. 
Hemisandra,  Scheidw. 

§  8.  Gendarusse^. 
Spirostigma,  Nees. Mackenziea,  Nees. 
Haplanthera,  Hochst. 
Ruttya,  Harv. Ramusia,  Nees. 
Monothecium,  Hochst. 
Stenostephanvis,  Nees. 
Galeottia,  Nees. 
Anthocometes,  Nees. 
Habracanthus,  Nees. 
Holographis,  Nees. 
Sebastiano-Schaueria, Nees. 
Chsetothylax,  Nees. 
Heinzelia,  Nees. 
Schaueria,  Nees. 
Pachystachys,  Nees. 
Phlogacanthus,  Nees. 
Loxanthus,  Nees. 
Duvernoia,  E.  Mey. 
Thyrsacanthus,  Nees, 

Odontonema,  Nees. 
Graptophyllum,  Nees. 
Gyrtanthera,  Nees. 
Hoverdenia,  Nees. 
Cardiacanthus,  Nees. 
Jacobinia,  Nees. 
Harpochilus,  Nees. 
Drejera,  Nees. 
Plagiacauthus,  Nees. 

Rhytiglossa,  Nees. 
Amphiscopia,  Nees. Orthotactus,  Nees. 
Sericographis,  Nees. 
Hei-petacanthns,  Nees. 

SchuHzia,  Nees. 
Hemichoriste,  Nees. 
Anisostachya,  Nees. 
Rostellularia,  Rchb. 

Rostellaria,  Nees. 
Leptostachya,  Nees. 

Campylostemon,  E.  Mey. 
Sarotheca,  Nees. 
Schwabea,  Endl. 

Pogonospermum,  Hoch. 
Adhatoda,  Nees. 

Tyloglossa,  Hochst. Athlianthus,  Endl. 
Amhlyanthus,  Nees. Gendarussa,  Rumph. 

Monechma,  Hochst. 
Simonisia,  Nees. 
Beloperoue,  Nees. 
Anisotes,  Nees. 

§  9.  Erantheme^. 
Jnsticia,  L. 
Rhinacanthus,  Nees. 
Sericospora,  Nees. 
Anisacanthus,  Nees. 
Eranthemum,  L. 

Laukesteria,  Lindl. 
Chameranthemura,  Nees. 
Anthacanthus,  Nees. 
Chsetacanthus,  Nees. 

§  10.  Dicliptere^. 
Pentstemonacanthus, 

Nees. Blechum,  P.  Br. 
Tetramerium,  Nees. 
Rungia,  Nees. 
Dicliptera,  Juss. 

Bianthera,  Soland. 
Henrya,  Nees. 
Brochosiphon,  Nees. 
Peristrophe,  Nees. 
Raphidospora,  Nees. 
Hypoestes,  R.  Br. Lasiocladus,  Bojer. 
Brachystephanus,  Nees. 
Clinacanthus,  Nees. 

§  11.  Andrographi- DE^. 

Haplanthus,  Nees. Erianthera,  Wall. 
Andrographis,  Wall. 

Gutzlafia,  Hanct 
Numbers.  Gen.  155.    Sp.  1450. 

Verhenacece. 
Position. — Bignoniacese. — AcanthaceJ':. — Scrophulariacett!. 

Fig.  CCCCLIX. 
FiK.  CCCCLIX.— Aptielandia  cristata.— Pox<on. 
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Order  CCLXIV.    ISCROPHULAlilACE/K.— Figworts  or  Linariads. 

Scrophularice, J2<J,?.  Gen.U7.  (1789).— Scrophularinesc,  R.  Brown  Pmir. 433.  (1810)  ;  BartL  Ord.  Nat. 
J  69.  (1830);  Bentham  in  Botan.  Register,  June  (1835);  Scrophular.  /wd.  (183.5);  J^on  in  Ed.  Phil. 
Joitrn,  (July,  ISS.'i) ;  Endl.  Gen.  p.  (MQ.~l^Qil\c\i\M-ei,  Juss.  Gen.  99.  (1789)  in  part. — Personatac, jyc.  Fl.  Fr.  3.  573.  (181.5);  Don  in  Edinb.  Phil.  Journ.  {July,  18.35).— Antirrliineas,  i-'C.  and 
Duby,  342.  ( 1828).— HalleriacefE,  Link  Ilandb.  1.  506".  (1829)  a  ̂   of  Personatae.— Scopariacese, lb.  822.  the  same. —  Erineae,  lb.  510.  the  same. — Cheloneae,  Aragoacea;,  yibthorpiacea?,  JMm  in 
Edinb.  Phil.  Journ,  (July,  1835). — Me\am])yracew, Rich.  Anal,  da  Fruit.  (1808). — KliinanthaceaB, 
DC.Fl.  Fr.'i.  454.  (1815).— Pediculares,  Juss.  Gen.  99.  (1789)  in  part;  l>uvau  in  Ann.  des  Sc. Nat.  8.  180.  (1826). 

Diagnosis. — BUjnonial  Exocjens,  with  axi/e  placentce,  albuminous  seeds,  and  cotyledons 
scarcely  larger,  or  not  so  large  as  the  radicle. 

Herbs,  under-shrubs,  or  sometimes  shrubs,  usually  scentless,  but  sometimes  foetid, 
•ely  aromatic.  Leaves  opposite,  whorled,  or  alternate.  Flowers  axillary,  or  racemose, 

rarely  spiked.  Peduncles  opposite  or  alternate  ; 
sometimes  simple  and  1 -flowered,  sometimes  many- 
flowered  in  dichotomous  cymes.  Calyx  inferior, 
persistent,  pentamerous,  or  by  abortion  tetramerous, 
the  sepals  sometimes  united  almost  to  the  point, 
sometimes  only  at  their  base,  sometimes  altogether 
distinct  and  imbricated,  often  unequal,  the  upper  one 
being  largest,  the  two  lowest  smaller,  the  lateral  ones 
smallest.  Corolla  monopetalous,  pentamerous,  or, 
the  upper  petals  being  united  to  their  points,  tetra- 

merous ;  tube  short  or  long  ;  limb  flat  or  erect, 
nearly  equally  divided  or  bilabiate,  imbricated  in  esti- 

vation. Stamens  in  a  single  scries  opposite  the 
sepals  ;  the  uppermost  altogether  deficient,  or  sterile, 
or  very  rarely  fertile,  and  shorter  than  the  others  ; 
the  two  lateral  equal,  antheriferous  or  very  rarely 
sterile  and  abortive  ;  the  lower  equal,  sometimes 
fertile  and  equal  to  the  lateral  ones  or  longer,  often 
sterile  or  deficient  ;  anthers  2-celIed,  or,  by  growing 
together  or  half-disappearing,  one-celled,  opening  lon- 

f  gitudinally.  Ovary  superior,  2-celled,  many-seeded  ; 
style  sunple  or  rarely  shortly  bifid  ;  stigmatic  surface 
terminal  when  the  style  is  entire,  either  very  thin 
and  punctiform,  or  more  or  less  pulvinate  or  capi- 

tate, entire  or  emarginate  ;  when  the  style  is  bifid 
the  stigmatic  surface  either  lines  the  inner  surface 
of  the  lobes,  or  their  margins,  or  rarely  forms  a 

Fig.  CCCCLX. 

Fig.  CCCCLX.  1.  Digitalis  purpurea ;  2.  corolla  of  Antirrhinum  majus  cut  open  ;  3.  its  pistil ;  4.  its 
ripe  fruit ;  5.  cross  section  of  its  ovary  ;  6.  section  of  its  seed. 3-B  2 
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pulvinate  mass  in  the  fork.  Fi'uit  capsular,  seldom  berried,  dicarpellary,  2-celled 
sometimes  with  2  entire  or  bifid  valves,  sometimes  with  4  entire  ones,  sometimes  open- 

ing by  pores  or  lids,  very  rarely  almost  indehiseent ;  dissepiment  parallel  or  opposite  to 
the  valves,  finally  loose  in  the  centre,  or  altogether.  Placentae  adhering  to  the  dissepi- 

ment, sometimes  when  mature  separate  and  forming  1-2  central  columns.  Seeds 
indefinite,  rarely  definite,  albuminous  ;  embryo  orthotropal,  heterotropal,  or  antitropal, 
but  slightly  curved. — Bentham. 

The  capsular  monopetalous  genera  of  Dicotyledons,  with  a  superior  ovary,  albuminous 
seeds,  and  irregular  diandrous  or  didynamous  stamens,  were  separated  by  Jussieu  into 
two  Orders,  which  he  called  Scrophulariae  and  Pediculares,  distinguished  from  each  other 
by  the  dehiscence  of  their  fruit :  the  former  being  septicidal,  and  the  latter  loculicidal. 
Brown,  in  his  Prodromus,  pointed  out  the  insufficiency  of  this  character,  which  is  often 
not  even  of  generic  value,  and  he  combined  the  Orders  of  Jussieu  under  the  common 
name  of  Scrophularineae  (Figworts).  This  opinion  has  been  adopted  by  subsequent 
writers,  with  the  exception  of  De  CandoUe,  who,  in  Duby's  Botanicon  Gallicon  (1828) adheres  to  the  old  division  of  Jussieu,  the  names  being  changed  into  Antirrhinese  and 
Rhinanthacese.  Notwithstanding  the  almost  miiversal  assent  to  the  identity  of  the 
two  Orders  of  Jussieu,  some  separations  have  been  made  upon  different  principles  from 
those  of  that  learned  Botanist.  Thus  Broomrapes  have  been  distinguished  by  himself  ; 
Gesnerworts  by  Nees  Von  Esenbeck ;  and  Melampyracese  by  Richard.  The  two  former 
are  adopted  by  all  Botanists  ;  the  latter  group  has  not  been  generally  received, 
I  formerly  admitted  it,  upon  the  gi'ound  of  its  definite  ascending  seeds  and  inverted 
embryo  ;  but  subsequent  observation  led  me  to  think  that  by  excluding  from  the 
character  all  consideration  of  the  number  and  direction  of  the  seeds,  an  Order  would  be 
formed,  agreeing  in  a  peculiar  habit,  and  in  the  radicle  of  the  embryo  not  being 
presented  to  the  hilum,  to  which  the  name  of  Rhinanths  might  conveniently  be  retained. 
According  to  this  view  of  the  subject,  Figworts  would  include  no  genus  the  embryo 
of  which  is  not  orthotropal,  and  in  Rhinanths  it  could  be  antitropal  or  heterotropal. 
But  although  the  attachment  of  the  seeds  of  Rhinanths  is  generally  lateral,  yet  some- 

times the  radicle  points  to  the  hilum  ;  but  it  is  more  generally  removed  from  it.  The 
ovules  are  never  fewer  than  2  in  each  cell,  often  numerous,  and  there  are  sometimes, 
though  rarely,  2  ovules  only  in  the  ovary  of  some  of  the  tribes  of  Figworts.  And 
therefore  the  ground  for  separating  Rhinanths  from  Figworts  sinks  from  under  us. 

The  number  of  synonymous  names  above  quoted,  shows  into  how  many  more 
supposed  Orders  the  old  Scrophulariae  have  been  broken  by  one  author  or  another. 
The  whole  matter  has,  however,  been  investigated  by  Mr,  Bentham,  who  has  treated 
the  question  in  both  a  philosophical  and  practical  way,  and  who  concludes  that  in  fact  all 
the  supposed  Orders  are  really  sections  of  one  great  Natural  Order. 

Mr.  Bentham  remarks  that  the  nearest  Order  to  Figworts  is  undoubtedly  that  of 
Nightshades,  through  the  medium  of  Salpiglossids  ;  so  that  it  becomes  necessary  to 
separate  them  by  a  purely  artificial  distinction,  considering  as  Nightshades  such  genera 
as  have  a  plaited  corolla  and  5  stamens,  and  as  Figworts  all  those  in  which  either  the 
fifth  stamen  is  wanting,  or  the  sestivation  of  the  corolla  imbricated.  The  line  would 
thus  be  drawn  between  Petunia  and  Salpiglossis,  two  genera  closely  allied  in  habit.  In 
the  first,  however,  the  decidedly  plicate  corolla  and  5  stamens  show  it  to  be  a  true 
Nightshade,  whilst  the  slight  ii-regularity  of  the  corolla  and  the  declinate  very  unequal 
stamens,  indicate  an  approach  to  Salpiglossis,  which,  being  always  didynamous,  with  an 
imbricately  sestivating,  or  obscurely  plicate  corolla,  is  a  genuine  Figwort.  Among 
Verbascese  the  genus  Verbascum  which  is  pentandrous,  and  Celsia,  because  it  cannot  be 
separated  from  Verbascum,  have  usually  been  referred  to  Nightshades,  although  no 
plants  nearly  allied  to  Verbascum  occur  in  the  latter  Order  ;  but  the  sestivation  of  the 
corolla,  besides  the  general  habit,  leave  no  doubt  that  Bartling  and  others  are  right  in 
classing  these  genera  among  Figworts.  A  better  reason  seems  to  me  to  be  furnished 
by  the  manifest  tendency  to  lose  a  part  of  the  stamens,  which  occurs  in  Verbascum. 

From  the  other  Orders  of  this  Alliance  the  Figworts  are  sufficiently  well  distin- 
guished. They  differ  from  Pedaliads,  Gesnerworts,  and  Crescentiads  in  their  placenta 

never  being  parietal  ;  from  Bignoniads  and  Acanthads  in  their  albuminous  seeds  and 
small  cotyledons  ;  from  Butterworts  in  their  axile,  not  free  central  placentae. 

Some  Figworts  approach  Broomrapes  in  the  peculiar  habit  of  that  Order,  especially 
the  Buchnerese,  among  which  most,  if  not  all,  the  Strigas  are  parasitical,  and  Buchnera 
hydrabadensis  is  actually  leafless  like  a  Broomrape. 

Tlie  two  tribes  of  Mitrasacme^  and  Buddlese  approach  Loganiads  in  theu'  leaves 
being  connected  by  a  transverse  line,  which  occasionally  expands  in  the  form  of  stipules; 
but  they  differ  in  their  flowers  being  irregular,  at  least  in  sestivation,  one  lateral 
lobe  being  outei-most,  whilst  the  upper  one  is  innermost.  In  all  Loganiads  which  1 
have  examined,  the  sestivation  is  either  regularly  convolute  or  valvate.     The  irre- 
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gularity  of  the  corolla  sometimes  assumes  a  very  peculiar  appearance,  owing  to  its 
tendency  to  form  pouches  or  spurs.  This  is  particularly  striking  in  the  genera  Linaria 
and  Antirrhinum,  in  which  the  corolla  takes  a  direction  upwards,  so  as  to  form  a 
convexity  on  the  under  side  of  the  limb,  the  result  of  which  is  that  form  of  corolla 
called  ringent ;  and  also  a  direction  downwai'ds,  which  produces  a  long  spur.  In 
the  genus  Calceolaria  it  causes  the  anterior  face  to  assume  quite  the  appearance  of  a 
slipper.  On  the  other  hand,  in  the  genus  Veronica,  both  iiTcgularity  and  want  of 
symmetry  almost  wholly  disappear. 

In  this  Order  many  species  have  a  stigma  composed  of  two  highly  irritable  plates, 
one  placed  next  the  back  and  the  other  next  the  front  of  the  flower.  When  the  corolla 
first  expands,  these  plates  stand  apart  and  are  even  turned  back  a  little  ;  but  when 
touched  they  collapse  suddenly  and  with  some  force.  This  phenomenon  has  been 
described  by  Mr.  Henderson  in  the  Annals  of  Nat.  Hist.  vol.  6.  p.  51. 

A  curious  genus,  called  Schwenkia,  with  clavate  glands  growing  from  the  edge  of 
its  corolla,  usually  referred  to  this  Oi'der,  was  formerly  rejected  at  my  instance,  the 
stamens  having  appeared  to  me  to  be  opposite  the  lobes  of  the  corolla.  It  is 
more  than  twenty  years  since  I  had  an  opportunity  of  examining  it,  and  Mr.  Bentham 
now  assures  me  that  the  real  petals  are  the  aforesaid  glands  with  which  the  stamens 
alternate,  and  that  it  is  a  genuine  member  of  the  Order  of  Figworts. 

These  plants  are  found  in  abundance  in  all  parts  of  the  world,  from  the  coldest  regions 
iji  which  the  vegetation  of  flowering  plants  takes  place,  to  the  hottest  places  within  the 
tropics.  One  species  is  found  in  Melville  Island ;  in  the  middle  of  Europe  they  form 
about  a  26th  of  the  flowering  plants,  and  in  North  America  about  a  36th.  In  all  India, 
New  Holland,  and  South  America  they  are  common  ;  and,  finally,  the  sterile  shores  of 
Tierra  del  Fuego  are  ornamented  with  several  genera. 

The  species  are  generally  acrid,  bitterish,  and  suspected.  The  leaves  and  roots  of 
Scrophularia  aquatica,  and  perhaps  nodosa,  some  species  of  Calceolaria,  and  many  others, 
act  as  purgatives,  or  even  as  emetics.  In  Digitalis  purpurea,  ochroleuca,  laevigata,  fer- 
ruginea  and  other  species,  this  quality  is  so  much  increased,  that  its  effects  become 
highly  dangerous  ;  the  powdered  leaves,  or  an  extract  of  them,  produce  vomiting,  dejec- 

tion, and  vertigo,  increase  the  secretion  of  the  saliva  and  urine,  lower  the  pulse,  and  even 
cause  death.  The  Mulleins  approach  Digitalis  in  this  respect  ;  the  seeds  of  Verbascum 
Thaspus  and  nigrum  are  used  by  poachers  to  poison  fish,  and  the  flowers  of  V.  Lych- 
nitis  are  sometimes  used  to  destroy  mice  ;  the  foliage  of  these  plants  is  acrid  and  bitter- 

ish. The  leaves  of  Mimulus  guttatus  are  eatable  as  salad.  The  juice  of  the  leaves  of 
Torenia  asiatica  are  considered,  on  the  Malabar  coast,  a  cure  for  gonorrhoea.  An  infu- 

sion of  Scoparia  dulcis  is  used  by  the  Indians  of  Spanish  America  to  cure  agues,  and  in 
Brazil  against  hsemorrhoidal  affections.  Euphrasia  officinalis  is  slightly  bitter  and 
aromatic,  and  has  been  employed  with  success  by  Kranichfeld  in  catarrhal  inflamma- 

tions of  the  eye  ;  he  has  also  found  it  beneficial  in  cough,  hoarseness,  earache  and  head- 
ache, which  have  supervened  in  catarrhal  affections. — Med.  Gaz.  xx.  528.  Cows  are 

said  to  be  fond  of  Melampyrum  pratense  ;  and  Linnseus  says  the  best  and  yellowest 
butter  is  made  where  it  abounds.  The  Pedicularids  are  acrid,  but  are  eaten  by  goats. 
Nearly  all  that  tribe  turn  black  in  drying.  Herpestes  amara,  an  Indian  herb,  is  intensely 
bitter  ;  but  its  properties  have  not  been  investigated.  Picrorhiza  derives  its  name  from 
the  bitterness  of  its  roots  ;  it  is  used  on  that  account  in  the  native  medicine  of  India. 
Vandellia  diffusa  is  said  to  be  of  great  value  in  Guayana  as  an  antibilious  emetic 

Fig.  CCCCLXI.— 1.  slipper-shaped  corolla  of  Calceolaria;  2.  ringent  corolla  of  Antirrhinum  ;  3.  rin- gent and  spurred  corolla  of  Linaria. 

Fig.  CCCCLXI 
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and  febrifuge,  and  a  most  efficacious  remedy  in  malignant  fevers  and  dysentery, 
especially  in  cases  depending  on  a  disordered  state  of  the  liver.  It  is  called  Haimarada 
by  the  Arowak  Indians,  and  Bitter  Blain  by  the  Dutch  Creoles.  Linaria  vulgaris  is 
reputed  to  be  purgative  and  dittretic.  It  is  bitter.  Its  flowers  have  been  I'ecommended in  decoction  as  a  wash  for  chronic  diseases  of  the  skin  ;  and  that  it  would  not  be  an 
inactive  lotion  seems  probable  from  the  fact  that  in  London  the  plant  is  occasionally 
boiled  m  milk  for  the  purpose  of  destroying  flies.  Linaria  cymbalaria  has  a  warm  cress- 

like flavour,  and  has  been  recommended  as  an  antiscorbutic.  Hamilton  says  that  in 
India  it  is  given  with  sugar  in  cure  of  diabetes,  and  from  the  report  of  its  influence  over 
that  disorder,  it  well  deserves  to  be  tried  by  the  European  practitioner.  It  is,  however, 
probable  that  Dr.  Hamilton's  remarks  apply  to  L.  ramosissima.  Linaria  Elatine  is  said  to be  bitter  and  purgative.  Gratiola  officinalis  was  formerly  called  Gratia  Dei,  on  account  of 
its  efficiency  as  a  medicine.  It  is  extremely  bitter,  acts  violently  both  as  a  purgative  and 
emetic,  and  has  been  said  to  be  the  basis  of  the  famous  gout  medicine  called  Eau  me'- 
dicinale,  which,  as  its  active  principle  appears  to  be  of  the  nature  of  Veratria,  is  not  im- 

probable. Gratiola  is  said  to  have  been  found  serviceable  in  cases  of  hypochondriasis. 
In  overdoses  it  is  a  violent  poison,  and  according  to  Haller,  it  renders  by  its  abundance 
some  of  the  Swiss  meadows  useless  as  pastures.  G.  peruviana.  Linn.,  has  purgative  and 
emetic  leaves  and  roots.  Bramia  serrata  is  employed  in  Brazil  in  the  prepai'ation  of 
baths  for  rheumatic  patients  ;  it  has  a  strong  penetrating  odour. — Marthts,  Choix  des 
pi.  p.  12. The  whole  plant  of  Franciscea  uniflora,  and  especially  its  large  root,  is  called  Manaca 
in  Brazil,  and  is  found  of  gi'eat  value  in  exciting  the  lymphatic  system  ;  in  consequence 
of  its  large  use  in  syphilis  it  is  called  by  the  Portuguese  Mercurio  vegetal ;  the  inner 
bark  and  all  the  hei'baceous  parts  are  nauseously  bitter  ;  it  is  regarded  as  a  purgative, 
emetic,  emmenagogue,  and  alexipharmic  ;  in  over-doses  it  is  found  an  acrid  poison. — 
Martins,  Mat.  Med.  Bras.  p.  67. 

One  or  two  species  are  named  as  dyei's'  plants.  The  flowers  of  Linaria  vulgaris  are 
employed  in  some  places  to  give  a  yellow  colour  :  and  the  roots  of  Calceolaria  arach- 
noidea  are  largely  collected  in  Chili,  under  the  name  of  Relbun,  for  dyeing  woollen  cloths 
crimson. — Bot.  Mag.  t.  2915. 

GENERA. 
[For  which  I  am  indebted  to  Mr.  Bentham's  kindness,  Sept.,  1845.] 

Suborder  1.  Salpiglos- 
sir)K«. — Benth.  -Inflo- 

rescence entirely  cen- trifugal. JSstivation  of 
the  corolla  either  alto- 

gether plaited,  or  plait - ed-imbricate,  the  two 
upper  segments  being 
external. — G.  B. 

Duboisia,  Br. 
Anthocercis,  Lab. 
Schwenliia,  L. 

Chcctoohilas ,  Vahl. 
3Iathea,  Veil.  ? 

Leptoglossis,  Benth. 
Heteranthia,  Aees  et  Mrt. 

Vrolikia,  Spreng. 
Browallia,  L. 
Brunsfelsia,  Plum. 

Franciscea,  Pohl. 
Salpiglossis,  Ruiz  et  Pav. 
Schizanthus ,  Ruiz  et  Pav. 
Suborder  2.  Antir- 

RHIXIDE^.. —  Benth.  — 
Inflorescence  entirely 
centripetal  or  com- 

pound, (i.  e.,  general 
inflorescence  or  prima- 

ry inflorescence  centri- 
petal, partial  inflores- 

cence centrifugal.)  yEs- 
tivatioa  of  the  corolla 
bilabiately  imbricated, 
tlie  two  upper  segments 
being  external. — (j.  B. 
Tribe  1.  Calceolarea;. 

Calceolaria,  FeuiU. 

Jovellana,  Buiz  et  Pav. 
BcBa,  Pers.  not  Com. 
Tribe  2.  Verbascese. 

Verbascum,  L. 
lanthe,  G-riseb. Celsia,  L. 

JJitaxia,  Rafin. 
Nefflea,  Benth. Thapsandra,  Griseb. 

Staurophragma,  Fisch.  et 
Mey. 

Tribe  3.  Hememeridese. 
Alonsoa,  Ruiz  et  Pav. 
Schistanthe,  Kunze. 
Angelonia,  Humb.  et  Bp. 
Physidium,  Schrad. Sclieloeria,  Nees. 
Thylacantha,  Nees. Hemimeris,  L. 

Diascia,  Link  et  Otto. 
Colpias,  E.  Mey. 
Nemesia,  Vent. 
Diclis,  Benth. 
Tribe  4.  Antirrhinese. 

Linai-ia,  Tourn. Elatine,  Moench. 
Cymbalaria. Kicksia,  Dumort. 

Anai-rhinum,  Desf. 
Cardiotheca,  Ehrenb. 
Simhaleta,  Forsk. 

Antirrhinum,  L. 
Orontinm,  Pers. 

Maurandia,  Ort. 
Usteriay  Chav. 

Galvezia,  Domb. 

Agassizia,  Chav. 
Lophospermum,  Don. Ilhodochiton,  Zucc. 

Tribe  5.  Cheloneae. 
Phygelius,  E.  Mey. Pawlownia,  Zucc. 
VVightia,  Wall. 
Diplanthera,  Banks  et Soland. ITalleria,  L. 
Scropliularia,  Toarn. Collinsla,  Nutt. Chelone,  L. 
Pentstemon,  Lher. 

Elmigera,  Rchb. 
Dasanthera,  Baf. 

Chionophila,  Benth. 
Tetranema,  Benth. Russelia,  Jacq. 
Freylinia,  Colla. Anastrabe,  E.  Mey. 
Teedia,  Rud. Borkhausenia,  Roth. 
Ixianthes,  Benth. 
Leucocarpus,  Don. 
Hemichmna,  Benth. 

Tribe  6.  Escobedieae, 
Escobedia,  Ruiz  et  Pav. Siloia  YqW. 
Physocal^x,  Pohl. Melasma,  Berg. 

Nigrina,  Linn. 
Lyncea,  Cham,  et  Scht. Gastromeria,  Don. 

Alectra,  Thunb. 
Starbia,  Dup.Thou. 'is,  Cham. 

Tribe  7.  Gratiole;?. 
Subtribe  1.  Aptosimeas. 
Leucophyllum,  H.  B.  K. 
Aptosimum,  Burch. Ohlendorfia,  Lehm. 

Chilostigma,  Hochst. Peliostomum,  E.  Mey. 
Anticharis,  Endl. 

Meissarrhena,  Br. 
Doratanthera,  Benth. 

Subtribe  2.  Manulece. 
Nycterinia,  Don. Zaluzianskya,  J.  W. 

Schm. 
Polycarena,  Benth. 
Phyllopodium,  BentJi. 
Sphenandra,  Benth. Chaenostoma,  Benth. 
Lyperia,  Benth. Sutera,  Roth. Manulea,  L. Nemia,  Berg. 

Subtribe  3.  Eugratioleoi. 
iDiplacus,  Nutt. 
I  Mimulus,  L. Erythranthe,  Spach. 

Uvedalia,  Br. 
Eunanus,  Benth. 
Melospei-ma,  Benth. 

I  Mazus,  Lour. I    Hornemannia,  Rchb. Dodartia,  Linn. 
Lindenbergia,  Link  et  Ot. 

I    Braohycoris,  Schrad. Bovea,  Uecaisne. 
jBeyrichia,  Cham. 
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Achetaria,  Chain. 
Matourea,  Valil '! Tetraulacium,  Turcz. 

Pterostigma,  Benth. 
Stemodia,  L. 
Adenosma,  Br. 
Unanuea,  Ruiz  et  I'av. Matourea,  Aubl.  ? 

Morgania,  Br. 
liimnophila,  Br. 

Hydropityon,  Gtertn. 
Cybbantliera,  Hani. 
Ambtdia,  Lam. 

C'onobea,  Aubl. Leucospora,  Nutt. 
Sphcerotheca,  Cham. 

Lafuentea,  Lag. 
Durieua,  Merat. 

Schistophragma,  Bevth. 
Jlerpestis,  Ocertn. 
Mecardonia,  Mart. 
Caconapca,  Cham. 
Ranaria,  Cham. 
Bramia,  Lam. 
Monniera,  11.  Br. 
Calytriplex,  R.  P.  | 
Septas,  Lour. 
Mella,  Vand. 
Heinzelmannia,  Neclc. 

Bacopa,  Aubl. 
Geochorda,  Cham. 
lldefonsia,  Gardn. 
Gratiola,  L. 

Sophroiianthe,  lientli. 
Nibora,  Raf. 

Dopatrium,  Ham. 

Subtribe  4.  Lindemiece. 
Curanga,  Juss. 
SynphyWmm,  Griff. Artanema,  Don. 
Achimenes,  Vahl. 
Dicer  OS,  Pers. 

Torenia,  L. 
Nortenia,  Thou. 
Craterostigma,  Hochst. 
Dutialia,  R.  Br. 

Vandellia,  L. 
Tittmannia,  Rchb. 
Ilyogeton,  Endl. 
Ellobum,  Blum.  ? 
Diceros,    Blum.  ? 
Vriesia,  Hassk. 

Lindernia,  All. 
Ilysanthes,  liaf. 
Bonnaya,  Link:  et  Otto. 
Peplidium,  Del. 
Micranthemum,  Mich, rinarda.  Veil. 

Globifera,  Gmel. 
Hemianthus,  AnU. 

Suborders.  RHiNANxur- 
DEJE.—  Benth.  —  Inflo- 

rescence entirely  cen- tripetal or  compound, 
(except  perhaps  a  few 
Buddleiese).  iEstiva- 
tion  quincuncial  or  ir- 

regularly imbricated, 
one  of  the  lateral  seg- 

ments being  generally 
external,  while  the  two 
upper  are  always  inter- nal.—<?.  B. 

Tribe  1.  Sibthorpese. 
Amphianthus,  Tour. 
Hydranthelium,  H.B.K. 

WUlichia,  Spr.  non  L. 
Glossostigma,  Am. 
Tricholoma,  Benth. 
Limosella,  L. 
Sibthorpia,  L. 
Disandra,  L. 
WiUichia,  L.  ? 

Hornemannia,  Benth. 
Mazus  pinnatus,  Wall. 

Hemiphi-agma,  Wall. Capraria,  L. 
Xuarezia,  Ruiz  et  Pa  v. 

Pogostoma,  Sohrad. 
Camptoloma,  Benth. 
Scoparia,  L. 

Tribe  2.  Buddleea?. 
Microcarpaea,  Br. 
Bryodes,  Benth. 
Polypremum,  L. 
Gomphostigma,  Turcz. 
Nuxia,  Vent. 

ChUianthus,  Burch. 
Lachnopylis,  Hochst. 
Psiloxylon,  Dup.Thou. Buddlea,  L.  \ 

Tribe  3.  Digitnleeac. 
Isoplexis,  Lhidl. Digitalis,  L. 

Virgularia,  Ruiz  Pav. Dasystoma,  Baf. 
Fagesia,  Rat. 

Erinus,  L. 
Picrorhiza,  Royle. Wulfenia,  Jacq. 
Synthyris,  Benth. Calorhabdos,  Benth. 

Tribe  4.  Veronicese. 
Pajderota,  Linn. 
Veronica,  Linn. 

Hebe,  Juss. 
Leptandra,  Nutt. 
CaUistachya,  Raf. 
Eustachya,  Raf. Aidelus,  Spr. 
Cochlidiospernum,  Rb. 
DiplophyVLum,  Lehm. 
Omphulospora,  Besser. 

Aragoa,  H.  B.  K. Ourisia,  Comm. 
LHchrowM,  Cav. 

Tribe  5.  Buchnerea;. 
Buchnera,  Linn. 

Firipea,  Aubl. 
Striga,  Lour. 

Campttleia, Dup.Thou. 
Rhamphicarpa,  Benth. 
Macrosiphon,  Hochst. 

Cycnium,  E.  Mey. 
Hyobanche,  Thunb. 

Tribe  6.  Gerardie^. 
Hydrotriche,  Zttcc.  ? 
Campy lanthus,  Roth.  ? 
Radamsea,  Benth. 
Rhaphispermum,  Benth. 
Micrargeria,  Benth. 
Leptorhabdos,  Schrenck. 

Dargeria,  Decaisne. 
Seymeria,  Pers. 

Afzelia,  Gmel. 
Otophylla,  Benth. 
Sylvia,  Benth. Buddlea,  L. 
Macranthera,  Torrey. 
Esterhazya,  Mikan. 
Gerardia,  Linn, 

Graderia,  Benth. 
Sopubia,  Ham, 

RliaphidophyUum,  H  h  s 
Aulaya,  Harv. Harveya,  Hook. Centranthera,  Br. Razumovia,  Spr. 
Furshia,  Dennst. 
Tribe  7.  Euphrasiese. 

Castilleja,  lAnn.jil. Euchroma,  Nutt. 
Orthocarpus,  Nutt. 

Triphysai-ia,  Fisch. Oncorrhynchus,  Lehm. 
Adenostegia,  Benth. Schwalbea,  Linn. 
Siphonostegia,  Benth. 
Synnema,  Benth. Phtheirospermum,  Bge. 
Lamourouxia,  H.  B.  K. 
Eufragia,  Col. 
Trixago,  Stev. 

BeUardia,  All. 
Lasiopera,  Hoffm. 

Bartsia,  Linn. Stcehelina,  Hall. 
Odontites,  Hall. 
Euphrasia,  Linn. 
Cymbaria,  Linn. Bungea,  C.  A.  Mcy. Rhinanthus,  Linn. 

Alectorolopihus,  Bieb. 
Rhynchocorys,  GrHseb. Elephas,  Tourn. Rhinanthu  s,  Bieb . 
Pedicularis,  Linn. 
Melampyrum,  Lhm. Tozzia,  Linn. 

Genera  insufficiently known. 
Diceros,  Lour. 
Gomara,  R\i,iz  et  Fao. 
Picria,  Lour. 
Poarium,  Desv. 
Sanchezia,  Ruiz  et  Fav. 
Tala,  Blanco. Parentucellia,  Viv. 
Nicodemia,  Tenor. 

Numbers.  Gen.  176.    Sp.  1814. —  Walpers. 
Verbenacea:. 

Position. — Bisfnoniaceae. — ScROPHULARiACEiE. — Lentibulariaceae. 

ADDITIONAL  GENERA. 

Pteroglossis,  Miers,  after  Leptoglcssis. 
Streptosolen,  Miers,  after  Browallia. 
Gambelia,  Nutt.  after  Rhodochiton. 
Digomphia,  Benth.  before  Phygeliii.'?. Tricholoma,  Benth.  to  be  reduced  a 

synonym  to  Glossostigma, 

Nicodemia,  Ten.  after  Buddleia. 
Bopusia,  Presl.  =  Graderia. Psammostachys,     )  ̂    j  ̂   Harveya. 

Microscyphus  ■>  '  j.A<nvc^>a. Leucanthea,  Scheele,  near  Leucophyllnm. 
Dannbiunoulus,  Sailer,  =  Limosella-. 
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Order  CCLXV.    LENTIBULARIACEtE.— Butterwort^. 

Leiitibiilarise,  Richard  in  Flor.  Paris,  p.  26.  (1808).— Utriculinse,  Hoffmannsegg  et  Li,nk.  Fl.  Port. 
(181)6).— Lentibulariae,  R.  Brown  Prodr.  429.  (1810)  ;  Aug.  de  St.  Hilaire,  Ann.  Sc.  Nat.  2  ser.  xi 
14i)._Utricularieae,  Endl.  Gen.  civ.  ;  Meisn.  Gen.  p.  314;  DC.  Prodr.  8.  2. 

Diagnosis. — Bignonial  Exogens,  with  a  free  central  placenta,  minute  seeds  without  albumen, 
and  cotyledons  much  smaller  than  the  radicle. 

Herbaceous  plants,  living  in  water  or  marshes.  Leaves  radical,  undivided  ;  or  com- 
pound, resembhug  roots,  and  bearing  little  vesicles.  Scapes  either  with  minute  stipule- 

like  scales,  or  naked  ;  sometimes  with  whorled 
vesicles  ;  generally  undivided.  Flowers  single, 
or  in  spikes,  or  in  many-flowered  racemes  ; 
with  a  single  bract,  rarely  without  bracts. 
Calyx  divided,  persistent,  inferior.  Corolla 
monopetalous,  hypogynous,  irregular,  bilabiate. 
Stamens  2,  included  within  the  corolla,  and 
inserted  into  its  base  ;  anthers  1 -celled,  some- 

times contracted  in  the  middle.  Ovary  com- 
posed of  2  valvate  carpellary  leaves,  and  there- 

fore 1 -celled ;  style  1,  very  short;  stigma 
bilabiate  ;  ovules  00,  anatropal,  placed  on  a  free 
central  placenta.  Capsule  1 -celled,  many- 
seeded,  with  a  large  central  placenta.  Seeds 
minute,  without  albumen  ;  embryo  sometimes 
undivided.    Radicle  next  the  hilum. 

The  central  free  placenta  and  minute  exal- 
buminous seeds  are  the  principal  points  of  dis- 

tinction between  these  and  Figworts,  to  which 
their  habit  approximates  them.  They  arc- 
known  from  Primworts  by  their  irregular 
flowers,  exalbuminous  embryo,and  didynamous 
or  uns^-mmetrical  stamens,  alternate  with  the 
segments  of  the  corolla. 

Mr.  Bentham  has  remarked  that  they  are 
very  closely  allied  to  Figworts,  "having  the 
same  calyx,  corolla,  stamens  and  bivalve  capsule, 
but  distinguished  solely  by  their  really  unilo- 

cular fruit,  with  a  free  central  placenta,  and  the  minuteness  of  their  embryo.  In  respect 
of  the  iormer  character,  they  come  very  near  to  Limosella,  Lindernia,  and  other  Gra- 
tioleae,  with  parallel  dissepiments  and  entire  valves  ;  for  in  these  plants  the  dissepiment 
is  very  thin,  and  usually  detaches  itself  from  the  valves  before  maturity,  so  that  being 
concealed  by  the  seeds,  which  fill  nearly  the  whole  capsule,  it  often  escapes  observation, 
and  many  of  these  genera  have  frequently  been  described  as  having  a  unilocular  fruit." 

Natives  of  marshes,  or  rivulets,  or  fountains,  in  all  parts  of  the  world,  especially 
within  the  ti'opics.    The  Genliseas  are  exclusively  Brazilian. 

Pinguicula  vulgaris  has  the  property  of  givmg  consistence  to  milk,  and  of  preventing 
its  separating  into  either  whey  or  cream.  It  is  pretended  that  its  leaves  rot  sheep ;  when 
fresh  they  are  slightly  purgative  and  vulnerary.  Linnseus  says  that  the  solid  milk  of 
the  Laplanders  is  prepared  by  pouring  it  warm  and  fresh  from  the  cow  over  a  strainer 
on  which  fresh  leaves  of  Pinguicula  have  been  laid.  The  milk,  after  passing  among 
them,  is  left  for  a  day  or  two  to  stand,  until  it  begins  to  turn  sour  ;  it  throws  up  no 
cream,  but  becomes  compact  and  tenacious,  and  most  delicious  in  taste.  It  is  not  neces- 

sary, that  fresh  leaves  should  be  used  after  the  milk  is  once  turned  :  on  the  contrary,  a 
small  portion  of  this  solid  milk  will  act  upon  that  which  is  fresh,  in  the  manner  of  yea  st. 

Fig.  CCCCLXII. 

GENERA. 
Utricularia,  Lijin. 

Lentibidaria,  Vaill. 
Genlisea,  St.  Hil. 

Pinguicula,  Tournef. 
Brandonia,  Reichenb. 

Polvpompholyx,  Lchm. fetralobus,  A.  DC. 
Numbers.  Gen.  4.    Sp.  175. 

Fig.  CCCCLXII.— Pinguicula  vulgaris —jYec5.  1.  caly.x,  &c. ;  2.  stamen;  3.  pistil ;  4.  longitudinal section  of  it ;  5.  half  a  fmit ;  6.  seeds,  natural  size ;  7.  embryo  very  much  magnified. 
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Sub-Class  IV.    EPIGYNOUS  EXOGENS. 

In  general  the  complete  adhesion  of  the  tube  of  the  calyx  to  the  ovai-y 
through  its  whole  length,  and  the  bisexual  flowers,  afford  a  positive  mark 
of  distinction  for  this  Sub-Class,  which  is  undoubtedly  composed  of  Orders 
which  form  perfectly  Natural  Alliances,  closely  related  to  each  other,  but 
indicating  very  strong  lateral  affinity  for  other  parts  of  the  system.  Thus 
Campanals  approach  both  Bignonials,  in  which  Gesnerworts  have  a  half- 
inferior  ovary,  and  Solanals,  among  which  Jaborosa  has  the  stamens  almost 
free  from  the  corolla  ;  Myrtals  lean  towards  Rosals,  whose  flowers  are 
furnished  with  a  half-inferior  ovary  in  the  Order  of  Appleworts  ;  the 
frontier  of  Grossals  joins  that  of  Saxifragals.  the  Currantworts  of  the  one 
very  nearly  agreeing  with  the  Cunoniads  of  the  other  ;  Umbellals  are  com- 

pletely imitated  by  Thalictrum  among  the  Crowfoots  of  the  Ranal  Alliance, 
and  by  Vitacese  among  Berberals  ;  and  finally,  the  Asaral  Alliance  has  its 
analogy  in  Helwingiads  among  the  Diclinous  Garryal  Alliance,  not  to  name 
many  other  similar  cases.  So  that  the  Epigynous  Sub-Class  may  be 
likened  to  a  great  kingdom  lying  in  the  midst  of  many  others,  just  as 
Germany  is  bordered  by  France,  Holland,  Denmark,  Poland,  Hungary, 
Turkey,  Italy,  and  Switzerland. 

In  the  two  previous  Sub-Classes  the  Epigynous  character  occasionally 
breaks  out,  and  sometimes  in  a  very  unexpected  way  ;  as  when  the  genus 
Eupomatia  appears  in  the  hypogynous  Ranal  Alliance  ;  and  in  many  of 
the  Saxifragals.  In  like  manner,  both  Myrtleblooms  and  Melastomads  have 
species  in  which  the  calyx  has  but  little  union  with  the  ovary  ;  these  are, 
however,  beyond  all  question,  exceptional  instances. 

It  is  here  assumed  that  the  inferior  ovary  is  always  formed  by  an  adhesion 
of  the  calyx  to  its  sides.  There  may,  however,  in  some  cases,  be  justice  in 
the  assertion  of  Schleiden,  that  the  real  inferior  ovary  is  caused  by  a 
hollowing  out  of  the  peduncle,  analogous  to  what  takes  place  in  the  common 
Fig.  {Ann.  Sc.  2  ser.  XII.  374.)  Possibly  such  is  its  origin  in  Loranths, 
Cucurbits,  Sandalworts,  and  others  in  which  no  calyx-veins  are  to  be  found 
on  the  surface  of  the  fruit ;  and  Eschscholtzia  may  be  considered  to  ofier  an 
obvious  explanation  of  this,  its  peduncle  forming,  round  the  base  of  the 
ovary,  a  cup  which  evidently  has  nothing  to  do  with  the  calyx.  If  that  is 
so,  then  the  structure  of  Calycanths,  the  Rose,  and  many  more  will  bear  a 
similar  interpretation.  But  it  is  impossible  to  admit  that  such  is  the>jprigin 
of  all  the  ovaries  with  a  superior  calyx.  Melastomads,  for  instance,  have 
evidently  a  true  calyx  tube  ;  and  even  in  Umbellifers  the  presence  of  an 
adherent  calyx  tube  is  demonstrated  by  those  monsters  of  the  wild  Carrot 
which  are  sometimes  found  in  fields  with  their  2  carpels  in  the  condition 
of  ordinary  leaves  ;  in  such  instances  these  carpellary  leaves  spring  from 
the  central  axis,  and  are  surrounded  by  the  tubular  but  non-adherent  calyx. 

Whatever  may  be  the  true  theory  of  the  inferior  ovary,  it  seems  to  be  a 
very  important  point  of  structure,  collecting  together  species  having  more 
resemblance  to  one  another  than  to  anything  else,  and  therefore  of  great 
value  for  natural  classification. 
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Alliance  L.    CAMPANALES. — The  Campanal  Alliance. 

Diagnosis.  —  Epigynous  Exogens,  with  dicJdamydeous  monopetalous  flowers,  and  an 
embryo  with  little  or  no  albumen. 

This,  which  is  probably  the  most  extensive  of  all  the  groups,  in  this  Work  called 
Alliances,  consists  of  Orders  held  together  in  the  strictest  bond  of  union.  They  form 
two  sets,  of  which  the  one  has  the  ovary  with  more  than  one  cell,  and  the  other  with 
one  only  ;  but  they  probably  have,  in  all  cases,  more  than  one  carpel  ;  and  Valerian- 
worts,  with  one  perfect  and  two  seedless  cells,  completely  joins  the  groups.  In  what 
way  they  pass  into  Myrtals  will  be  shown  when  speaking  of  that  Alliance.  From  the 
perigynous  series  they  branch  off  by  way  of  Gesnerworts,  which  have  a  half-superior 
ovary,  to  Nightshades,  among  which  there  are  genera,  which  like  Jaborosa,  are  Bellworts 
in  most  respects,  except  not  having  an  inferior  ovary. 

Natural  Orders  of  Campanals. 

Ovary  2-  or  more  celled.    Anthers  free,  or  half  united.    Stigma  1  255 
naked.    Corolla  valvate,  regular  / 

Ovary  2-  or  more  celled.    Anthers  syngenesious.     Stigma  ̂ '^^'-l  267 
rounded  by  hairs.    Corolla  valvate,  irregular  j  * 

Ovary  2- or  more  celled.    Anthers  syngenesious  or  free.  Stigma'] indusiate.    Corolla  induplicate  j 

Ovary  2-  or  more  celled.  Stamens  and  style  united  into  a  column.  ̂ ^^^ 
Corolla  imbricated  J 

Ovary  l-celled.     Corolla  imbricated.     Anthers   free.  0vule^27Q pendulous.    Albumen  none  j 
Ovary   \-celled.     Corolla  imbricated.     Anthers  free.     Ovw/e\  07] 
pendulous.    Seeds  albuminous  i  ' 

Ovary  l-celled.    Corolla  valvate.    Anthers  syngenesious.  Ovide\c)'-2 
pendulous.    Seeds  albuminous  J  " '  ' 

Ovary  \ -celled.    Corolla  valvate.    Anthers  syngenesious.    Ovule  \  2-7^ erect.    Albumen  none  j 

Campanulace^. 

LoBELlACEiE. 

g00deniace>1!;. 

Stylidiace.i;. 

Valerianace.??. 

Dipsacace^. 

CaLYCERACEvE. 

ASTERACE^. 
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Order  CCLXVI.    CAMPANULACEiE.— Bkllworts, 

C  ampanulas.  Jms.  Gen.  163.  (1789)  «i  par<.— Campanulacesc,  R.  Broum  Prodr.  559.  (1810);  Endl. 
Gm.cxxv.  ;  1>C.  Prodr.  7.  414. — Cyphiaceae,  DC.  Prodr.  7.  4.97. —  Sphenocleaceae,  Martius  Con- 
spect.  162.  (1835);  Ed.  pr,  p.  238;  DC.  Prodr.  7.  548.  —  Pongatiea',  ErM.  Gen.  p.  519.— Canipanuleae,  Alph.  DC.  Monogr.  (1830). 

Diagnosis. —  Campanal  Exogens,  with  a  2- or  more-celled  ovary ̂   free  or  half-united 
anthers,  naked  stigma,  and  valvate  regular  corolla. 

Herbaceous  plants  or  under-shrubs,  yielding  a  wliite  milk.  Leaves  almost  always 
alternate,  simple,  or  deeply  divided,  without  stipules.    Flowers  single,  in  racemes. 

Fig.  CCCCLXIII. 

spikes,  or  panicles,  or  in  heads,  usually  blue  or 
white,  very  rarely  yellow.  Calyx  superior, 
usually  5-lobed  (3-8),  persistent.  Corolla  mono- 
petaious,  inserted  into  the  top  of  the  calyx, 
usually  5-lobed  (3-8),  withering  on  the  fruit, 
regular  ;  its  aestivation  valvate.  Stamens  in- 

serted into  the  calyx  alternately  with  the  lobes  of 
the  corolla,  to  which  they  are  equal  in  number. 
Anthers  2-celled,  distinct.  Pollen  spherical. 
Ovary  inferior,  with  2  or  more  polyspermous 
cells  opposite  the  stamens,  or  alternate  with 
them  ;  style  simple,  covered  with  collecting 
hairs  ;  stigma  naked,  simple,  or  with  as  many 

lobes  as  there  are  cells.  Fruit  dry,  crowned  by  the  withered  calyx  and  corolla, 
dehiscing  by  lateral  irregular  apertures  or  by  valves  at  the  apex,  always  loculicidal. 
Seeds  numerous,  attached  to  a  placenta  in  the  axis  ;  embryo  straight,  in  the  axis  of 
fleshy  albumen  ;  radicle  next  the  hilum,  longer  than  the  cotyledons. 

This  Order  has  been  very  carefully  examined  by  M.  Alphonse  De  CandoUe,  the  sub- 
stance of  whose  observations  as  to  the  more  important  facts  connected  with  it  is  included 

in  the  following  remarks  : — He  considers  that  Bellworts  differ  from  Lobeliads  chiefly 
in  their  regular  corolla,  their  stamens  being  almost  always  distinct,  their  pollen  spherical 
(not  oval),  their  stigmas  generally  long  and  velvety  externally,  in  the  abundance  of 
collecting  hairs  on  the  style,  and  finally  in  their  capsule  usually  opening  laterally.  "  It 
is  not  only  in  the  form,"  he  proceeds,  "  but  also  in  the  number  of  the  parts,  that  the 
flower  of  Bellworts  is  more  regular  than  that  of  Lobeliads.    Thus,  in  several  Campa- 

Fig.  CCCCLXIII. —  Wahlenbergia  procumbens.  1.  an  entire  flower;  2.  stamens;  3.  a  stigma; 
4.  transverse  section  of  the  ovary  ;  5.  a  vertical  section  of  a  seed,  showing  the  embryo  ;  6.  transverse  sec- 

tion of  ovary  of  Campanula  Medium  ;  7.  interior  of  its  seed. 
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nulas  the  cells  of  the  ovary  are  equal  in  number  to  the  stamens  and  the  divisions  of  the 
corolla  and  calyx,  which  points  out  the  natural  symmetry  of  the  flower.  In  Lobeliad« 
abortion  is  more  frequent.  In  both  groups  the  innermost  organs  are  abortive  more 
frequently  than  the  outermost.  Thus,  the  number  of  cells  is  often  smaller  (never 
greater)  than  that  of  the  stamens  ;  the  number  of  stamens  is  sometimes  smaller  (but 
never  larger)  than  that  of  the  lobes  of  the  corolla  ;  and  the  same  is  true  of  the  lobes 
of  the  coroUa  with  respect  to  the  calyx.  Fmally,  Lobeliads  have  sometimes  a  corolla 
of  a  fine  bright-red,  a  colour  unknown  among  Bellworts  ;  nine-tenths  of  the  species 
of  the  latter  have  blue  flowers  ;  and  those  in  which  the  colour  varies,  and  into  which  a 
little  red  enters  (as  Canarina),  are  far  from  having  the  brilliancy  of  Lobelia  cardinalis 
lor  instance.  After  Lobeliads,  the  Natm-al  Orders  with  which  Bellworts  have 
the  most  relation  are,  no  doubt,  Goodeniads  and  Styleworts,  which  formed  part  of  the 
Carapanulffi  of  Jussieu.  The  regular  corolla  of  Bellworts  distinguishes  them,  at  first 
sight,  from  both  those  Orders,  as  well  as  from  Lobeliads.  Besides,  Campanulas  have 
not  the  fringed  indusium  which  terminates  the  style  of  Goodeniads  and  surrounds  theii* 
stigma.  Although  this  organisation  approaches  that  of  Lobeliads,  and  so  of  Bellworts, 
it  is  not  less  true  that  it  affords  an  important  mark  of  distinction,  and  that  it  is  con- 

nected with  essential  differences  in  the  mode  of  fecundation.  Brown  has  also  remarked, 
that  the  corolla  of  Goodeniads  is  sometimes  polypetalous,  which  it  never  is  in  Bellworts 
or  Lobeliads  ;  that  the  aestivation  of  the  corolla  is  induplicate,  not  valvate  ;  that  its 
prmcipal  veins  are  lateral,  or  alternate  with  the  lobes,  as  in  Composites  ;  that  in  the 
species  of  Goodeniads  with  dehiscent  fruit,  the  dehiscence  is  usually  septicidal,  while  in 
the  two  other  groups  it  is  always  loculicidal ;  finally,  that  Goodeniads  have  not  the 
milky  juice  that  characterises  Bellworts  and  Lobeliads."  Notwithstanding  the  poly- 
spermous  fruit  and  different  inflorescence,  this  Order  approaches  very  closely  to  Com- 

posites ;  the  milky  juice  is  the  same  as  that  of  the  tribe  called  Cichoracese  ;  the  species 
have,  m  many  cases,  the  flowers  crowded  in  heads  ;  the  stigma  is  similar  to  that  of 
many  Composites  ;  there  are  the  same  collecting  hairs  on  the  style,  in  both  cases 
intended  to  clear  out  the  pollen  from  the  cells  of  the  anthers  ;  and,  finally,  the  habit  is 
very  like.  These  collecting  hairs,  which  clothe  the  style  of  Bellworts  in  a  most  remark- 

able manner,  arranging  themselves  in  lines  having  a  direct  relation  to  the  number  and 
position  of  the  anthers,  have  been  the  subject  of  special  examination 
by  several  observers,  especially  by  Adolphe  Brongniart.  This  Bota- 

nist ascertained  that  such  hairs  are  not,  as  had  been  supposed, 
deciduous,  but  that  they  are  retractile,  like  the  hairs  of  certain 
annelides  or  the  tentacula  of  snails.  It  appears  that,  at  the  time  of 
the  expansion  of  the  flower,  the  hairs,  which  had  previously  projected 
and  swept  out  the  pollen  from  the  anthers,  are  drawn  back  into 
certain  cavities  lying  at  their  base,  the  upper  half  sheathing  itself 
in  the  lower  half  as  it  is  by  degrees  withdrawn.  M.  Brongniart  is  of 
opinion  that  there  is  no  ground  for  supposing  that  this  singular 
phenomenon  is  connected  with  the  fertilising  process.  (See  Ann. 
des  Sc.  Nat.  2  Scr,  12.  244).  But  Mr.  Hassall  disputes  this  statement, 
which  he  declares  is  "wholly  opposed  to  the  result  of  his  investiga- 

tions."—  Ann.  Nat.  Hist.  viii.  86. 
It  has  been  remarked  in  the  Botanical  Register  (1842,  t  3.),  that 

the  genus  Glossocomia  brings  the  Orders  of  Nightshades  and  Bell- Fig.  CCCCLXIV.  worts  into  close  contact. 
With  respect  to  the  smgular  genus  Sphenoclea,  erected  into  an  Order  by  Mar- 

tius,  although  it  cannot  be  regarded  as  a  genuine  species  of  Bellwort,  because 
of  the  absence  of  collecting  hairs  from  its  styles,  the  round  sub-sessile  anthers, 
the  stamens  distmctly  mserted  upon  the  corolla,  and  the  peculiar  habit  of  the  only 
knowii  species,  yet  it  seems  to  have  more  affinity  to  this  Order  than  to  any  other,  and 
may  very  well  be  stationed  at  the  end,  as  a  genus  waiting  for  the  discovery  of  com- 

panions which  may  be  better  suited  to  indicate  its  true  station. 
Chiefly  natives  of  the  noi'th  of  Asia,  Europe,  and  North  America,  and  scarcely  known 

in  the  hot  regions  of  the  world.  In  the  meadows,  fields,  and  forests  of  the  coimtries 
they  inhabit,  they  constitute  the  most  striking  ornament.  Some  curious  species  are 
found  in  the  Canaries,  St.  Helena,  and  Juan  Fernandez.  Alphonse  De  CandoUe 
remarks,  that  "it  is  within  36°  and  47°  N.  lat.  that  in  our  hemisphere  the  greatest 
number  of  species  is  found  ;  the  chain  of  the  Alps,  Italy,  Greece,  Caucasus,  the  Altai 
range,  are  then*  true  country.  In  whatever  direction  we  leave  these  limits,  the  number 
of  species  rapidly  decreases.  In  the  southern  hemisphere,  the  Cape  of  Good  Hope 
(lat.  34°  S.)  is  another  centre  of  habitation,  containing  not  fewer  than  63  species.  This 

rig.  CCCCLXIV.— Stamen  and  pistil  of  Campanula  IMedium. 
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locality  has  a  climate  so  different  from  that  of  our  mountains,  that  it  may  be  easily 
imagined  that  the  species  capable  of  living  there  differ  materially  from  those  of  our  own 
hemisphere  :  in  fact,  they  belong  to  other  genera."  Of  .'500  species  only  19  are  found within  the  tropics.  The  siimc  Botanist  remarks  that,  with  only  a  single  exception,  all 
the  species  belonging  to  genera  that  open  their  capsule  by  lateral  pores  are  found  in 
the  northern  hemisphere  ;  while  those  whose  capsules  dehisce  at  the  apex  chiefly  inhabit 
the  southern  hemisphere. 

The  milky  juice  is  rather  acrid,  but  nevertheless  the  roots  and  young  shoots  of  some 
species,  particularly  of  Campanula  Rapunculus,  or  Rampion,  of  Phyteuma  spicatum,  of 
Canai-ina  Campanula,  &c,,  are  an  occasional  article  of  food.  The  chief  value  of  the 
Order,  however,  is  its  beauty.  The  roots  of  Phyteumas  ai'e  said  to  be  antisyphilitic  ; 
thall.  of  Campanula  glauca  is  held  by  the  Japanese  to  be  a  tonic,  and  scarcely  inferior  to 
Ginseng.  The  Specularias  Speculum  and  pentagonia  have  been  used  in  salads  ;  the 
flowering  plant  of  Wahlenbergia  graminifolia  is  used  by  the  mountaineers  of  the  South 
of  Europe  against  epilepsy.  Wahlenbergia  linarioides  is  employed  in  Chili  in  tormina. 
The  half-fleshy  fruit  of  Canarina  Campanula  is  said  to  be  eatable.  The  tuberous  root  of 
Cyphia  digitata  is  said  to  be  eaten  by  Hottentots. 

GENERA. 
I.  Jasione^. 

Jasione,  L, 
Aphyllanthcs ,  Dale- champ. 
Ovilla,  Adans. 
II.  LlGHTFOOTE^. 

Lightfootia,  Herit. 
Cephalostigma,  Alph.  DC. 
Tritamidium,  Endl. 

Campanumsea,  Blumc. 
Codonopsis,  Wall 
Glossocomia,  D.  Don. 
Megasanthes,  G.  Don. 

Canarina,  Juss. 
Canaria,  Linn. 
Pernctya,  Scop. 

Platycodon,  Alph.  DC. 
Microcodon,  Alph.  DC. 

Ccclotheca,  Alph.  DC. 
Wahlenbergia,  Schrad. Codonia,  Spr. 

Aikinia,  Salisb. 
Schultesia,  Koth. 
Campanopsis,  K.  Br. 
Nesophila,  Alph.  DC. 
Cervicina,  Del. 

Heterochaenia,  Alph.  DC. 
III.  Prismatocarpe^. 
Prismatocarpus,  Al.  DC. Itoella,  L. 
Aculcosa,  Plukn. 

Edraianthus,  Alph.  DC. 
IV.  Campanule,^;. 

Phyteuma,  L. 

Rapuncuhis,  Tournef. 
Rapuntium,  Lobel. 
Physoplexis,  Endl. 
Synotoma,  G.  Don. Petromarula,  Alph.  DC. 

Michauxia,  Herit. 
Mindium,  Adans. 

Campanula,  L. 
Depierrea,  Schl. 
Medium,  Tournef. 
Marianthemum,Schnli. 
Rapuntium,  Cliev. 
Roucela,  Dumort. 
Eritiia,  Noul. 

Specularia,  Heist. Prismatocarpus  ,\lQV\t. 
Apenula,  Neck. 
Legouzia,  Durand. 

Dysmicodon,  Endl. Triodallus,  Raf. Trachelium,  L. 
Adenophora,  Fisch. Florkea,  Spr. 

Symphyandra,  Alph. DC. Musschia,  Dumort. 
Rhigiophyllum,  Hochst. 
Cyphia,  L. 
Cyphium,  Gmel. 
Anomalous  Genera. 

Merciera,  Alph.  DC!. I'entaphragma,  Wall. 
Sphenoclea,  Gcertn. Pongatium,  Juss. 

Gcertnera,  Retz. 
Rapinia,  Lour. 

Numbers.  Gen.  28.    Sp.  500. 

SolanacecB. 
Position. — Asteracese. — Campanulace^. — Lobeliacese. 

Vacciniace(B. 

I>r.  Wight  regards  Sphenoclea  as  the  type  of  an  Order  (SphenocIeacea3). 
ADDITIONAL  GENUS. 

Cyphocarpus,  Miers. 
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Order  CCLXVII.    LOBELIACE^.— Lobeliads. 

Canipanulacese,  §  2.  R.  Brown  Prodi:  562.  (1810).— Lobeliaceae,  Juss.  Ann.  Miis.  18.  1.  (1811) ;  Endl. 
Gen.  c-vxiv. ;  DC.  Prodr.  7.  339  ;  Prcsl.  Monogr.  Label.;  Alph.  DC.  in  Ann.  Sc.  2.  Ser.  xii.  149. 

Diagnosis. — Campanal  Exogens,  with  a  2-  or  more-celled  ovarij,  syngenesious  anthers,  a 
stigma  surrounded  hy  hairs,  and  a  valvate  irregular  corolla. 

Herbaceous  plants  or  shrubs,  with  milky  juice.  Leaves  alternate,  without  stipules. 
Flowers  axillary  or  terminal.  Calyx  superior,  5-lobed  or  entire.  Corolla  monopetalous, 

1  Fig.  CCCCLXV.         4  5  2 

in  sestivation  somewhat  valvate,  ii-regular,  inserted  in  the  calyx,  5-lobed  or  deeply  5-clelt. 
Stamens  5,  inserted  into  the  calyx  alternately  with  the  lobes  of  the  corolla  ;  anthers 
cohering  ;  pollen  oval.  Ovary  inferior,  with  from  1  to  3  cells  ;  ovules  very  numerous, 
either  attached  to  the  axis,  or  parietal ;  style  simple,  stigma  surrounded  by  a  cup-like  fringe. 
Fruit  capsular,  1-  or  more-celled,  many-seeded,  dehiscing  at  the  apex.  Seeds  attached 
either  to  the  lining  or  the  axis  of  the  pericarp  ;  embryo  straight,  in  the  axis  of  fleshy 
Jilbumen  ;  radicle  longer  than  the  cotyledons,  pointing  to  the  hilum. 

The  plants  of  this  Order  at  first  sight  appear  to  be  very  different  from  Composites,  but 
they  in  fact  participate  in  all  the  analogies  of  Bellworts,  and  perhaps  are  yet  more 
nearly  related  to  Composites  even  than  that  Order,  especially  in  their  syngenesious 
anthers  and  in  the  irregularity  of  their  corolla,  which  is  split  so  that  the  segments  cohere 
on  one  side  like  the  5  segments  which  make  up  the  ligulate  floret  of  a  Composite.  The 
stigma  is  surrounded  by  hairs,  which  are  probably  analogous  to  the  collectors  of  Bellworts, 
to  which  Lobeliads  approach  closely,  as  well  as  to  Goodeniads,  whose  indusium  and 
induplicate  corolla  offer  the  main  features  of  distinction.  The  Clintonese  are  remarkable 
for  a  one-celled  ovary  with  parietal  placentae  ;  a  few  species  have  polypetalous  flowers, 
and  one  species  of  Lobelia  is  said  to  be  dicecious ! 

Unlike  Bellworts,  these  seem  to  prefer  countries  within  or  upon  the  border  of  the 
tropics  to  such  as  have  a  colder  character.  We  find  them  abounding  in  the  West 
Indies,  Brazil,  the  Himalayan  region,  the  Cape  of  Good  Hope,  and  the  Sandwich  Islands; 
and  they  are  not  uncommon  in  Chile  and  New  Holland. 

All  the  species  are  dangerous  or  suspicious,  in  consequence  of  the  excessive  acridity 
of  their  milk.  Siphocampylus  Caoutchouc  is  so  named  by  the  inhabitants  of  Popayan 
from  the  tenacity  of  its  juice.  Tupa  Feuillsei  yields  a  dangerous  poison  in  Chile.  The 
most  active  article  of  the  North  American  Materia  Medica  is  said  to  be  the  Lobelia 
inflata  ;  it  possesses  an  emetic,  sudorific,  and  powerful  expectorant  effect ;  when  given 
with  a  view  to  empty  the  stomach  it  operates  vehemently  and  speedily;  producing,  how- 

ever, great  relaxation,  debility,  and  perspiration,  and  even  death,  if  given  in  over-doses. 
The  anti-syphilitic  virtues  ascribed  to  Lobelia  syphilitica  are  supposed  to  have  resided 
in  its  diuretic  property ;  they  are,  however,  generally  discredited.  Isotoma  longiflora,  a 
native  of  some  of  the  West  India  Islands,  is  one  of  the  most  venomous  of  plants  ;  the 
Spanish  Americans  call  it  Prebenta  Cavallos,  because  it  proves  fatal  to  horses  that  eat  it, 
swelliiig  them  imtil  they  burst ;  taken  internally,  it  acts  as  a  violent  cathartic,  the  effects 
of  which  no  remedy  can  assuage,  and  which  end  in  death  ;  the  leaves  are  active  vesi- 

Fig.  CCCCLXV. -  Lobelia  siphilitica.  1.  an  entire  flower:  2.  the  stamens;  3.  perpendicular  section of  the  ovary ;  4  and  5  stigmas. 
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cants  Lobelia  cardinalis  is  an  acrid  plant,  and  reckoned  anthelmintic.  Lobelia  urens, 

a  rare  European  plant,  derives  its  name  from  its  blistering  quality.  Nevertheless,  it  is 
alleged  that  the  succulent  fruit  of  Centropogon  surinaraeiisis  is  eatable. 

I,  Clintone/E. 
Grammatotheca,  Presl. 
Clintonia,  J>ou(iL 
Lysipoma,  H.  B.  K. 
Hypsela,  Presl. 

II.  LOBELK,^:. 
Metzlera,  Presl. 
Parastranthus,  G.  Don. 
Xanthomeria,  Presl. 

Dombrowskya,  Presl. 
Monopsis,  Salisb. 

GEN 
Holostigma,  Don. 
Isolobus,  Alph.  DC. 

Sclerotheca,  Alph.  DC. 
Trimeris,  Presl. 
Lobelia,  Linn. 

liapunfium,  Tournef. Stenotium,  Presl. 
Dortmanna,  Rudb. 
Sphcerangium,  Presl. Homochiius,  Alph.  DC. 

Tupa,  G.  Bon. 
Tylomiurn,  Presl. 

ERA. 
Siphocampylus  Pohl. Lobelia,  Presl. 

?  Canonanthus,  Don. 
Laurentia,  Neck. 

Solenopsis,  Presl. 
Enchysia,  Presl. 

Isotoma,  R.Br. 
Solenanthis,  Kunth. 
Hippobroma,  G.  Don. Vlamingia,  Vriese. 

Byrsanthes,  Presl. Ileterotoma,  Zuccar. 
Myopsia,  Presl. 

III.  Delisse.'e. 
Pratia,  Gaudich. 
Piddingtonia,  Alph.  DC. 
Bernonia,  Endl. 

Delissea,  Gaudich. 
Kittelia,  Reichenb. 

Cijanea,  Gaudich. Macrochilus,  Presl. 
Rollandia,  Gaudich. 
Clennontia,  Gaudich. 
Centropogon,  Presl. 

Rhynchopetalura,  Pres. 

Numbers.  Gen.  27.    Sp.  375. 

Position. — Compositse. — Lobeliace^. — Campanulaceae. 

Ill  Abyssinia  the  farinaceous  tubers  of  Cyphia  glandulifera  are  eaten  by  the  poor. 
The  Tupa  Rhynchopetalum,  or  Djibarra,  of  the  same  country,  is,  on  the  contrary, 
extremely  venomous ;  the  smoke  of  its  wood,  if  inhaled,  causes  vomiting  ;  its 
atmosphere  is  even  said  to  be  fatal ;  its  seeds,  mixed  with  butter,  have  the  power 
of  facilitating  parturition. — A.  Richard. 

ADDITIONAL  GENERA. 

Rhynchopetalum,  Hochst.  —  Tupa. Streleskia,  Hook.  f.  near  Isotoma. 
Colensoa,  Hook.  f.  near  Piddingtonia. 
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Order  CCLXVIII.    GOODENIACEiE.— Goodeniads. 

Canip.anula;,  Juss.  Gen.  163,  (1789)  wi  pari.— Goodenovise,  R.  Bromi  Prodr.  573.  (1810);  Bartl.  Ord. 
If  at.  148.  (1830)  ;  DC.  Prodr.  7.  502.— Goodeniaceae,  Ed.  pr.  clxxxiv.  (1836) ;  Endl.  Gen.  cxxiii.— 
Scaevoleae,  Ed.  pr.  clxxviii.  (1830).— Scaevolaceae,  Ed.  pr.  clxxxv.  (1836). 

Diagnosis.— Cam^awa?  Exogens,  with  a  2-  or  more-celled  ovary,  syngenesious  or  free anthers,  an  indusiate  stigma,  and  induplicate  corolla. 

Herbaceous  plants,  rarely  shrubs,  without  milk,  with  simple  or  glandular  hairs,  if 
any  are  present.    Leaves  scattered,  often  lobed,  without  stipules,  very  rarely  opposite. 

Inflorescence  terminal,  variable.  Flowers 
distinct,  never  capitate,  usually  yellow,  or 
blue,  or  pink.  Calyx  usually  superior,  rarely 
inferior,  equal  or  unequal,  in  from  3  to  5 
divisions.  Corolla  always  more  or  less  supe- 

rior, monopetalous,  more  or  less  irregular, 
withering  ;  its  tube  split  at  the  back,  and 
sometimes  capable  of  being  separated  into  5 
pieces,  when  the  calyx  only  coheres  with  the 
base  of  the  ovary  ;  its  limb  5-parted,  with  1 
or  2  lips,  the  edges  of  the  segments  being 
thinner  than  the  middle,  and  folded  inwards 
in  sestivation.  Stamens  5,  distinct,  alternate 
with  the  segments  of  the  corolla  ;  anthers 
distmct  or  cohering,  2-celled,  bursting  longi- 

tudinally. Pollen  simple  or  in  fours.  Ovary 
1-  2-celled,  rarely  4-celled,  with  definite  or  00 
ovules,  having  sometimes  a  gland  at  its  base 
between  the  two  anterior  filaments  ;  placenta 
free,  central,  or  only  adhering  slightly  to  the 
dissepiments  ;  style  1,  simple,  very  rarely 
divided  ;  stigma  fleshy,  undivided,  or  2-lobed, 
surrounded  by  a  membranous  cup.  Fruit  a 
1-  2-  or  4-celled  capsule  with  many  solitary 
or  numerous  seeds,  attached  to  the  axis  of 
the  dissepiment,  which  is  usually  parallel 
with  the  valves,  rarely  opposite  to  them. 
Seeds  usually  with  a  thickened  testa,  which 
is  sometimes  nut-like  ;  albumen  fleshy,  in- 

closing an  erect  embryo  ;  cotyledons  foliaceous  ;  plumule  inconspicuous. 
The  great  pecuharity  of  this  Order  resides  in  the  stigma,  which  is  seated  at  the  bottom 

of  a  cup  or  covering  called  an  indusium,  unknown  in  Bellworts  or  Lobeliads,  to  which 
the  genera  might  otlierwise  be  referred.  It  is  of  the  same  nature  as  what  is  found  in 
Bruiioniads  and  Styleworts,  and  is  to  be  regarded  as  nothing  more  than  a  remarkable 
exaggeration  of  the  rim  which  surrounds  the  stigmatic  surface  of  Heathworts,  and  of 
the  plates  which  cover  the  style  of  Cranesbills  and  Balsams.  It  is,  in  fact,  the  upper 
free  extremity  of  the  carpellary  leaves,  distinct  from  that  prolongation  of  the  placenta 
which  is  named  style  and  stigma.  Brown,  however,  has  offered  a  very  different 
explanation  of  its  natiu-e,  as  will  be  seen  by  the  following  extract : — 

"  Is  this  remarkable  covering  of  the  stigma  in  these  families  merely  a  process  of  the 
apex  of  the  style  ?  or  is  it  a  part  of  distinct  origin,  though  intimately  cohering  with  the 
pistillum  ?  On  the  latter  supposition,  may  it  not  be  considered  as  analogous  to  the 
glandular  disk  surrounding  or  crowning  the  ovarium  in  many  other  families  ?  And,  in 
adopting  the  hypothesis  I  have  formerly  advanced  respecting  the  nature  of  this  disk  in 
certain  families, — namely,  that  it  is  composed  of  a  series  of  modified  stamina, — has  not 
the  part  in  question  a  considerable  resemblance,  in  apparent  origin  and  division,  to  the 
stamina  of  the  nearly-related  family  Stylidiacese  ?  To  render  tliis  supposition  somewhat 
less  paradoxical,  let  the  comparison  be  made  especially  between  the  indusium  of 
Brunonia  and  the  imperfect  antherse  in  the  female  flowers  of  Forstera.  Lastly,  con- 

Fig.  CCCCLXVL— Leschenaultia  splcudens.  1.  calyx,  stamens,  and  stvle,  with  stigma  and iudusiuni,  all  magnified— a/ier  Hooker. 

Fig.  CCCCLXVI. 
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iiected  with  this  view,  it  becomes  of  importance  to  ascertain  whether  the  stamina  of 
StyUdiacese  are  opposite  to  the  segments  of  calyx  or  of  corolla.  The  latter  disposition 
would  be  in  favour  of  the  hypothesis.  This,  however,  is  a  point  which  will  not  be  very 
easily  determined,  the  stamina  being  lateral.  In  the  mean  time,  the  existence  and 
division  of  the  corona  faucis  in  Stylidium  render  it  not  altogether  improbable  that  they 
are  opposite  to  the  segments  of  the  coi'oUa." In  the  aestivation  ofUhe  corolla  the  Goodeniads  are  also  remarkable,  the  edges  of  its 
segments  being  doubled  inwards,  so  as  to  assume  the  appearance  of  wings  belonging  to 
a  triangular  back.  Cyphia,  referred  hither  by  Endlicher,  wants  that  character,  and 
seems  to  be  merely  an  irregular  Bellwort  with  the  collecting  hau's  of  the  style  arranged 
in  a  ring  beneath  the  stigma. 

These  plants  belong  to  Australia  and  the  islands  of  the  Southern  Ocean,  or  only 
advance  into  India  in  the  form  of  a  Scoevola,  which  even  spreads  into  Africa,  and  it 
is  said,  the  West  Indies,  and  of  Selliera,  which  inhabits  the  southern  part  of  South 
America. 

The  leaves  of  Scsevola  Taccada  when  young  are  eaten  as  potherbs,  and  some  super- 
stitious qualities  are  ascribed  to  its  berries  ;  the  pith,  which  is  soft  and  spongy,  is 

fashioned  by  the  Malays  into  artificial  flowers  and  other  nicknacks.  Scsevola  Bela  Mo- 
dogam  appears  to  be  emolhent,  and  is  used  in  India  to  bring  tumours  to  a  head. — Linn. Trans.  12.  134. 

GENERA. 
I.  Scsevolese.  —  Fruit  a 

dvupe  or  uut. 
Scaevola,  L. 

Lobelia,  Plum. 
Cerbera,  Lour. 
Glypha,  Lour. 
Pogonandra,  A.  DC. 
Pogonanthera,  G.  Don. 

Crossotoma,  Don. 
Pogonetes,  Lindl. 
Diaspasis,  R.  Br. 
Dampiera,  R.  Br. 
II.  Goodeniese. — Fruit  i 

capsule. 
Selliera,  Cav. 

Goodenia,  Sm. 
Coltema,  Anders. 
Ochrosanthus,  Don. 
Tetrathylax,  Don. 
Porphyranthus ,  Don. Monochila,  Don. 
Amphichila,  A,  DC. 

Calogyne,  R.  Br. 

Distylis,  Gaudich. Euthales,  R.  Br. 
Velleja,  Smith. 
Menoceras,  jR.  Br. 
Leschenaultia,  R.  Br, 
Latouria,  Endl. 
Anthotium,  R.  Br. 

Numbers.  Gen.  14.    Sp.  150 
Brimoniacece. 

Position. — Lobehacese. — Goodeniace^. — Stylidiacese. 
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Order  CCLXIX.    STYLIDIACE^.— Styleworts. 

Stylideae,  R.  Brown  Prodr.  565.  (1810 1 ;  Endl.  Gen.  cxxvi.  ;  DC.  Prodr.  7.  331, 

Diagnosis. — Campanal  Exogens,  with  a  2-  or  morC'Celled  ovary,  stamens  and  style  united 
into  a  column,  and  imbricated  corolla. 

Herbaceous  plants  or  under-shrubs,  without  milk,  having  a  stem  or  scape  ;  their  hair, 
when  they  have  any,  simple,  acute,  or  headed  with  a  gland.  Leaves  scattered,  sometimes 

whorled,  entire,  their  margins  naked  or  ciUated,  the  radical  ones 
clustered  in  the  species  with  scapes.  Stipules  0.  Flowers  in 
spikes,  racemes,  or  corymbs,  or  solitary,  terminal,  rarely  axil- 

lary, the  pedicels  usually  with  three  bracts.  Calyx  adherent,  with 
from  2  to  6  divisions,  bilabiate  or  regular,  persistent.  Corolla 
monopetalous,  falling  off  late  ;  its  limb  irregular,  rarely  regular, 
with  from  5  to  6  divisions,  imbricated  in  aestivation.  Stamens  2  ; 
filaments  connate  with  the  style  into  a  longitudinal  column  ;  an- 

thers twin,  sometimes  simple,  lying  over  the  stigma  ;  pollen  glo- 
bose, simple,  sometimes  angular.  Ovary  2-celled,  many-seeded, 

sometimes  1 -celled,  m  consequence  of  the  contraction  of  the  dis- 
sepiment ;  often  surmounted  with  a  single  gland  in  front,  or  two 

opposite  ones  ;  style  1  ;  stigma  entire  or  bifid  ;  ovules  anatropal. 
Capsule  with  2  valves  and  2  cells,  the  dissepiment  between  which 
being  sometimes  either  contracted  or  separable  from  the  inflexed 
margins  of  the  valves,  the  capsule  becomes  as  it  were  1 -celled. 
Seeds  small,  erect,  sometimes  stalked,  at- 

tached to  the  axis  of  the  dissepiment  ; 
embryo  scarcely  known  ;  said  to  be 
minute,  inclosed  within  a  fleshy,  somewhat 
oily  albumen. 

These  are  very  curious  Uttle  plants, 
nearly  allied  to  Bellworts  and  Goodeniads, 
from  both  which  they  are  distinguished  by 
their  gynandrous  structure,  and  from  the 
latter  by  the  want  of  an  mdusium  to  the 
stigma.  The  structure  of  the  column, 
into  which  the  stamens  and  style  are 
blended,  is  highly  curious,  and  scarcely 
analogous  to  anything  else  in  the  Vegetable 
Kingdom,  except  in  Orchids  :  the  stigma 
lies  in  a  cavity  at  the  apex  of  the  column, 
surrounded  and  concealed  by  the  anthers. 
This  column  is  extremely  irritable  ;  in 
Stylidium  it  hangs  down  on  one  side  of 
the  flower  until  it  is  touched,  when  it  sud- 

denly springs  up  and  shifts  instantly  to 
the  opposite  side.  A  singular  error  was 
committed  by  Labillardiere,  who  mistook 
an  epigynous  gland  for  the  stigma  ;  and 
another  by  L.  C.  Richard,  who  considered 

the  labellum  to  be  the  female  organ  of  this  genus. 
The  species  are  chiefly  found  in  New  Holland  swamps.    One  however  occurs  m  Cey- 

lon, another  in  Malabar,  and  a  third  in  Sylliet.    The  Forsteras  Uve  on  the  summit  of 
mountains  m  the  South  of  New  Zealand,  or  in  the  morasses  of  the  Straits  of  Magellan. 

Nothing  is  known  of  any  use  to  which  they  are  appUed. 

Pig.  CCCCLXVII. Fig.  CCCLXVIII. 

GENERA. 
Stylidium,  Sw. 

Ventenatia,  Smith. 
Candollea,  Labill. IAndersonia,  Kbnig 

ColeostyliSj  Sender. Forsteropsis,  Sender. 
Numbers. 

iLevenhookia,  R,  Br. 
Gynocampus,  Lesch. I  Forstera,  Linn.  f. 

Gen.  5.   Sp.  121. 

Phyllachne,  Forst. 
Siibas,  Commers. 

Position. — Lobeliaceae. — Stylidiacejs. — Goodeniaceae. 

Fig.  CCCCLXVII.— Stylidium  calcaratum.— F.  Bauer.    1.  anthers  and  stigma,  forming  the  point  of the  column  ;  2.  capsule  split  open  ;  3.  seed. 
Fig.  CCCCLXVIII. — Forstera  clavigera.—//ociAery?/.    1.  the  epigynous  gland. 
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Order  CCLXX.    VALERIANACE^.— Valerianworts. 

Valerianese,  DC.  Fl.  Fr.  ed.  3.  v.  4.  p.  232.  (1815) ;  Dufr.  Valer.  Monoqr.  56.  (1811)  ;  DC.  Prodr.  4. 
623.  (1830)  ;  Royle's  Illustrations,  241.  (1835)  ;  Endl.  Gen.  cxviii. ;  Meisn.  p.  173 ;  Woods  in  Linn. Trans.  17.  421. 

Diagnosis. — Campanal  Exogens^  tvith  a  l-celled  ovary,  an  imhricated  corolla,  free  anthers, 
pendulous  ovulCf  and  no  albumen. 

Annual  or  pei'ennial  herbs,  occasionally  twining,  and  usually  either  strong-scented  or 
aromatic.    Leaves  collected  in  rosettes  at  the  root,  or  distributed  upon  the  stem, 

opposite,  entire,  or  variously  di- 
vided in  a  pinnate  way.  Flowers 

.    ̂   .  .  '^m^  W-'^-i^-"  sometimes  ̂   $  by  abortion,  with 
•  ij  \\  '^^^^^^^S^^^^^^^m^  ^  centrifugal  expansion  ;  in  Tri- 
/        \\\  '^'^^^^ffi^^^^^^^^      plostegia  furnished  with  an  invo- '  /  lucre.    Calyx  superior  ;  the  limb either  membranous,  or  resembling 

feathery  pappus.  Corolla  mono- 
petalous,  tubular,  inserted  into  the 
top  of  the  ovary,  with  from  3  to 
6  lobes,  either  regular  or  irregular, 
sometimes  calcarate  at  the  base. 
Stamens  from  1  to  5,  inserted 

into  the  tube  of  the  corolla,  and  alternate  with  its  lobes.    Ovary  inferior,  with  1  cell. 

Fig  CCCOLXIX 

Fig.  CGCCLXIX. — Centranthus  ruber.  1.  a  corolla;  2.  section  of  ovary;  3.  ripe  fruit,  with  its 
pappus ;  4.  cross  section  of  a  seed. 
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Fig.  CCCCLXX. 

and  sometimes  2  other  abortive  ones  ;  ovule  solitary,  pendulous  ;  style  simple  ;  stigmas 
from  1  to  3.    Fruit  dry,  indehiscent,  with  1  fertile  cell  and  2  empty  ones.  Seed 

solitary,  pendulous  ;  embryo 
straight,  destitute  of  albumen  ; 
radicle  superior. 

Valerianworts  are  principally 
distinguished  from  Teazelworts 
by  their  want  of  albumen,  and 
usually  by  the  absence  of  an 
involucel  to  each  floret.  They 
have  also  but  Uttle  tendency  to 
form  a  capitate  inflorescence  j 
and  a  couple  of  additional 
empty  cells,  frequently  observ- able in  their  ovary,  indicates  a 

higher  degree  of  composition  in  the  central  apparatus.  M.  Bunge  has  observed 
manifest  traces  of  ovules  in  the  two  abortive  cells  of  Patrinia ;  the  same  author 
considers  Valerianworts  connected  with  Caprifoils  on  the  one  hand  by  Triplostegia, 
and  on  the  other  by  Linnsea. — Ann.  Sc.  ser.  2.  v.  6.  60. 

They  are  natives  of  most  temperate  cUmates  ;  sometimes  at  considerable  elevations. 
They  are  abundant  in  the  north  of  India,  Europe,  and  South  America,  but  uncommon 
in  Africa  and  North  America. 

The  roots  of  Valeriana  officinahs,  Phu,  and  celtica,  are  tonic,  bitter,  aromatic,  anti- 
spasmodic, and  vermifugal ;  they  are  even  said  to  be  febrifugal.  They  are  strong- 

smelling,  especially  in  V.  Dioscoridis,  which,  according  to  Sibthorp,  is  the  real  Phu  of 
Dioscorides,  act  as  powerful  stimulants,  and  produce  a  specific  influence  over  the 
cerebro-spinal  system,  bringing  on,  as  is  well  known,  a  kind  of  intoxication  in  cats,  and 
m  large  doses  occasioning  in  man  scmtillations,  agitation,  and  even  convulsions.  The 
Russians  regard  the  Valeriana  sitchensis,  a  native  of  North- West  America,  as  the  most 
energetic  of  all  the  species.  The  scent  of  these  roots  is  not  agreeable  to  a  Evu-opean  ; 
and  yet  some  are  highly  esteemed  as  perfumes.  Eastern  nations  procure  from  the 
mountains  of  Austria  the  Valeriana  celtica  and  Saliunca  to  aromatise  their  baths. 
Their  roots  are  grubbed  up  with  danger  and  difiiculty  by  the  peasants  of  Styria  and 
Carinthia,  from  rocks  on  the  borders  of  eternal  snow,  are  tied  in  bundles  and  sold  at  a 
very  low  price  to  merchants,  who  send  them  by  way  of  Trieste  to  Turkey  and  Egypt, 
where  they  are  vended  at  a  great  profit,  and  passed  onwards  to  the  nations  of  India 
and  Ethiopia. — Endl.  The  Nardostachys  Jatamansi,  or  true  Spikenard  of  the  ancients, 
is  valued  in  India,  not  only  for  its  scent,  but  also  as  a  remedy  in  hysteria  and 
epilepsy.  The  young  leaves  of  the  species  of  Valerianella  are  eaten  as  salad,  mader 
the  French  name  of  Mache,  or  the  English  one  of  Lamb's  Lettuce.  Red  Valerian 
is  also  eaten  in  the  same  way  in  Sicily.  Astrephias  are  used  as  vulneraries  in 
Peru.    See  Royle,  p.  242,  for  an  elaborate  dissertation  upon  the  Nard  of  the  ancients. 

GENERA. 
Patrinia,  Juss. 

Gi/ionanthus,  Rafin. 
Fedia,  Adans. 

Nardostachys,  DC. 
Dufresnea,  DC. 
Valerianella,  Monch. 

Polypremum,  Adans. Odontocarpa,  Neck, 
Astrephia,  DC. 

Hemesotria,  Rafin. 
OUgceocCy  Willd. 

Fedia,  Monch, 

Mitrophora,  Neck. Plectritis,  DC. 
Centranthus,  DC. 

Kentranthus,  Neck. 
Valeriana,  Neck. 

Phyllactis,  Fers. 

Aretiastrum,  DC, 
Phu,  DC. 

Betckea,  DC. 
Triplostegia,  Wall. ?  Axia,  Lour. 

Numbers.  Gen.  12.    Sp.  185. 

CaprifoUacece. 
Position. — Asteracese. — Valebianace^. — Dipsacacese. 

Fig.  CCCCLXX. —  Valeriana  celtica,  1.  entii-e  flower  magnified;  2.  the  ovary  and  young  calyx; 
3.  the  fruit,  with  the  pappose  full-grown  calyx ;  4.  a  vertical  section  of  fruit  and  seed 
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Order  CCLXXI.    DIPSACACEiE.— Teazelworts. 

Dipsacese,  Juss.  Gen.  194.  (1789)  ;  Coulter  Mem.  in  Act.  Genev.  2.  13.  (1823) ;  DC.  Prodr.  4.  643.  (1830)  ; Endl.  Gen.  cxix. 

Diagnosis. — Camjpanal  Exogens,  with  a  l-celled  ovary^  imbricated  corolla,  free  anthers, 
pendulous  ovule,  and  albuminous  seeds. 

Herbaceous  plants  or  under-shrubs.  Leaves  opposite  or  whorled.  Flowers  collected 
upon  a  common  receptacle,  and  surrounded  by  a  many-leaved  involucre.  Calyx adherent,  membranous,  resembling  pap- 

pus ;  surrounded  by  a  scarious  involucel. 
Corolla  monopetalous,  tubular,  inserted 
in  the  calyx ;  limb  oblique,  4-  or  5-lobed, 
with  an  imbricated  aestivation.  Stamens 
4,  alternate  with  the  lobes  of  the  corolla, 
sometimes  half-sterile  ;  anthers  distinct. 
Ovary  inferior,  l-celled,  with  a  single 
pendulous  anatropal  ovule  ;  style  1  ; 
stigma  simple.  Fruit  dry,  indehiscent, 
l-celled,  crowned  by  the  pappus-Uke 
calyx  ;  embryo  straight,  in  the  axis  of  a 
small  quantity  of  fleshy  albumen  j  radicle 
superior. The  relation  of  this  family  is  obviously 
m  the  first  degree  with  Composites,  from 
which  it  differs  in  its  distinct  stamens 
and  its  pendulous  albuminous  seeds  ;  and 
next  with  Calycers,  which  have  xmited 
anthers  and  alternate  leaves.    The  same 
character  of  the  capitate  flowers,  and  the 
presence  of  albumen,  forms  the  distinc- 

tion between  Teazelworts  and  Valerian- 
worts.    What  is  called  the  involucel  is  a 
curious  organ,  resembhng  an  external 
calyx,  and  is  to  each  particular  flower  of 
the  head  of  Teazelworts  what  the  partial 
involucre  of  UmbeUifers  is  to  each  partial 
umbel  ;  and,  accordingly,  we  ought  to 
expect  to  find  instances  of  more  flowers 
than  one  being  inclosed  within  this  invo- 

lucel ;  and  this  is  said  by  Coulter  actually 
to  take  place  in  the  genus  Gimdeha.  This 
is,  however,  not  the  only  peculiarity  of 
the  Order.    Brown  has  the  following  re- 

marks:— "  M.  Auguste  de  Saint  Hilaire,  in 
bis  excellent  Memoir  on  Pri- 
mulacese,  while  he  admits  the 
correctness  of  M.  De  Can- 
doUe's  account  with  respect 
to  great  part  of  Dipsaceae, 
has  at  the  same  time  well 
observed,  that  in  several  spe- 

cies of  Scabiosa  the  ovarium 
is  entirely  xmited  with  the 
tube  of  the  calyx.  But  neither 
of  these  authors  has  remarked 
the  curious,  and  I  beheve  pe- 
cuhar,  circumstance  of  the 
base  of  the  style  cohering 
with  the  narrow  apex  of  the 
tube  of  the  calyx,  even  in 
those  species  of  the  Order  in 

Fig.  CCCCLXXI.  which  the  dilated  part  of  the 

Fig.  CCCCLXXI.— Scabiosa  atropurpurea. 
aud  calyx  ;  3.  perpendicular  section  of  fruit, 

1.  a  flower ;  2.  the  involucre  opened  to  &how  the  ovary 
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tube  is  eutii'ely  distinct  from  the  ovarium.  This  kind  of  partial  cohesion  between  pistil- 
lura  and  calyx  is  directly  opposite  to  what  usually  takes  place,  namely,  the  base  of  the 
ovarium  being  coherent,  while  its  upper  is  distinct.  It  equally,  however,  determines 
the  apparent  origin  or  insertion  of  corolla  and  stamina,  producing  the  unexpected 
combination  of  'flos  superus  '  with  *  ovarium  liberum.'" — Linn.  Tiwis.  12.  138. 

The  species  are  chiefly  natives  of  the  south  of  Europe,  Barbary,  the  Levant,  and 
the  Cape  of  Good  Hope  ;  not  affecting  particular  stations  in  any  striking  degree, 
except  that  they  generally  shun  cold,  and  do  not  attain  much  elevation  above  the  sea. 

Their  properties  are  unimportant.  The  Teazel  used  by  fullers  in  dressing  cloth  is 
the  dried  head  of  Dipsacus  Fullonum,  bristling  with  hard,  stiff,  spiny  bracts.  Some  of 
the  species  are  reputed  febrifugal.  Scabiosa  succisa  is  said  to  yield  a  green  dye,  and 
also  to  be  astringent  enough  to  deserve  the  attention  of  tanners.  The  leaves  of  the 
common  Teazel  are  united  at  their  base  so  as  to  form  roimd  the  stem  a  hollow  in  which 
water  collects  ;  hence  the  plant  was  called  Ai^ukos  or  thu'sty,  and  also  obtained  the 
name  of  Venus'  Bath;  and  the  supei'stitious  fancied  that  the  water  thus  collected  from 
I'ains  and  dews  was  good  for  bleared  eyes. 

GENEKA. 
Morina,  Tourmef. 

Diototheca,  Vaill. 
Asaphes,  Spreng. 

Dipsacus,  Tounxef. 
Gakdragon,  Gray. 

Cephalaria,  Schrad. 
j    Lepicephalus,  Lagasc. Cerionanthus,  Schott. 
I    Succisa,  Vaill. 
I    Pycnocormn,  Wallr. 

Knautia,  L. 
Trichera,  Schrad. 

Pterocephalus,  Vaill. 
Scabiosa,  Rom  et  Schult. 

Aster ocephalus,  Vaill. 

Sclerosiemma,  Schott. 
Spongostemma,  Rchb. Succisa,  Coult. 
Columbaria,  Thuill. 

Numbers.  Gen.  6.    Sp.  150. 

Position. — Asteraceae. — DiPSACAOEiE. — Valeriaiiacese. 
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Order  CCLXXII.    CALYCERACEiE.— Calycers. 

Calycerea;,  R.  Brown  in  Linn.  Trans.  12. 132.  (1816);  Rich,  in  Mem.  Mus.  6.  76.  (1820);  DC.  Prodr.  v.  1 ; 
Endl.  Gen.  cxxi. — Boopidese,  Cassini  in  Diet,  des  Sc.  5.  26.  Supp.  (1817). 

Diagnosis. —  Campanal  Exogens,  with  a  l-celled  ovary,  valvate  corolla^  syngenesious 
anthers,  pendulous  ovule,  and  albuminous  seeds. 

Herbaceous  plants.  Leaves  alternate,  without  stipules.  Flowers  collected  in  heads, 
which  are  either  terminal  or  opposite  the  leaves,  surrounded  by  an  involucre.  Florets 
sessile,  hermaphrodite,  or  neuter. 
Calyx  superior,  of  5  unequal  pieces. 
Corolla  regular,  valvate,  funnel-shaped 
with  a  long  slender  tube  anc 
ments,  each  of  which  has  3  \ 
veins  ;  glandular  spaces  below 
mens  and  alternate  with  then 
mens  5,  monadelphous ; 
anthers  combined  by 
their  lower  half  in  a 
cylinder.  Ovary  infe- 

rior, l-celled  ;  ovule 
solitary,  pendulous  ; 
style  simple,  smooth  ; 
stigma  capitate.  Fruit 
an  indehi  scent  peri- 

carp, usually  crowned 
by  the  rigid  spiny  seg- 

ments of  the  calyx. 
Seed  solitary,  pendu- 

lous, sessile  ;  embryo 
in  the  axis  of  fleshy 
albumen  ;  radicle  su- 

perior, longer  than  the 
plano-convex  cotyle- dons. 
A  very  small  and 

curious  Order,  diflfer- 
ing  from  Composites  in 
nothing  but  their  albu- 

men, pendulous  ovule,  and  half-distinct  anthers,  and  from  Teazelworts  in  their  filaments 
being  monadelphous  and  their  anthers  partly  connate.  They  may  therefore  be  con- sidered to  hold  a  middle  station  between  those  two  Orders. 

Such  species  as  are  known  inhabit  South  America,  rarely  occurring  in  the  tropical 
districts,  but  more  plentiful  in  South  Chile.  They  are,  however,  not  common  anywhere. 
They  are  described  as  ascending  from  the  sea  coast  to  considerable  altitudes  on  the Andes. 

They  are  not  mentioned  as  possessing  any  useful  quality. 

Fig.  CCCCLXXII. 

Gamocarpha,  DC. 
Boopis,  Juss. 
Nastanthus,  Miers. 

Calycera,  Cav. 
I  Acicarpha,  Juss. 

GENERA. 

I    Cryptocarpha,  R. Sommea,  Boiy. 

Br. 
A  canthosperma ,  Arrab. 
Echinolema,  Jacq.  f. 

Numbers.  Gen.  5.    Sp.  10. 

Position. — Asteracese. — Calycerace^e. — Dipsacaceae. 

Fig.  CCCCLXXII.— Acicarpha  spathulata.— itzcAard.  1.  section  of  an  entire  flower;  2.  perpendi- cular section  of  ripe  fruit. 
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Order  CCLXXIII.    ASTERACE^.— Composites. 
Compositse,  Adans.  Fam.  2. 103.  (1763)  ;  Kunth  in  Humb.  N.  G.  et  Sp.  vol.  4 ;  Lessing,  Synops.  Compos.} 

Royle's  lUustr.  245;  DC.  Prodr,  vol.  5,  ifC;  Endl.  Gen.  cxx. ;  Meisner,  p.  174. — Synanthereae, Rich.  Anal.  (1808);  Cassini  Diet.  Sc.  N.  10.  131.  (1818);  Ibid.  60.  663.  (1830).— Corymbiferae, 
Cynarocephalaj,  and  Cichoraceae,  Juss.  Gen.  (1789J. 

Diagnosis. —  Campanal  Exogens,  with  a  l-celled  ovary,  valmte  corolla,  syngenesious 
anthers,  erect  ovule,  and  no  albumen. 

Herbaceous  plants  or 
shrubs.  Leaves  alter- 

nate or  opposite,  without 
stipules,  usually  simple, 
but  commonly  much  di- 

vided. Flowers  (called 
florets)  unisexual  or  her- 
mapln-odite,  collected  in 
dense  heads  upon  a  com- 

mon receptacle,  sur- 
roimded  by  an  involucre. 
Bracts  either  present  or 
absent ;  when  present, 
stationed  at  the  base  of 
the  florets,  and  called 
paleae  of  the  receptacle. 
Calyx  superior,  closely adhering  to  the  ovary, 
and  imdistinguishable 
from  it ;  its  limb  either 
wanting  or  membranous, 
divided  into  bristles,  pa- 
lese,  hairs,  or  feathers, 
and  called  pappus.  Co« 
roUa  monopetalous,  su- 

perior, usually  decidu- ous, either  hgulate  or 
funnel-shaped  ;  in  the 
latter  case,  4-  or  5-tooth- 
ed,  with  a  valvate  aesti- vation. Stamens  equal 
in  number  to  the  teeth 
of  the  corolla,  and  alter- 

nate with  them  ;  the 
anthers  cohering  into  a 
cylinder.  Ovary  inferior, 
l-celled,  with  a  single 
erect  ovule  ;  style  sim- 

ple ;  stigmas  3,  either distinct  or  united.  Fruit 
a  small,  indehiscent,  dry 
pericarp,  crowned  with the  limb  of  the  calyx. 
Seed  sohtary,  erect ; 
embryo  with  a  taper  in- ferior radicle;  albumen none. 

This  is  one  of  the  most 
natural  and  extensive 
families  of  the  vegetable 
kingdom,  at  all  times 
recognised  by  its  inferior 
l-celled  ovary,  with  an 
erect  ovule,  syngenesious 
stamens,  and  capitate 
flowers.  Calycers  and 
Teazelworts,  neighbour- 

Fig.  CCCCLXXIII.— Centaurea  Cyanus,  1.  a  floret;  2.  the  anthers;  3.  perpendicular  section  of young  fruit ;  4.  ripe  fruit ;  5.  floret  of  Taraxacum  Dens  Leonis. 
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ing  Orders,  also  with  the  flowers  in  heads,  are  readily  distinguished  by  their  pendulous 
ovule,  and  the  anthers  being  either  wholly  or  partially  distinct. 

In  proportion  to  its  strict  natural  1 
limits,  depending  upon  the  unifor- 

mity of  its  characters,  is  the  diffi- 
culty of  separating  it  into  sections. 

Jussieu  has  three :  Corymbiferse, 
the  florets  of  which  are  flosculous 
in  the  disk,  and  ligulate  at  the  cir- 

cumference ;  Cichoracese,  the  florets 
of  which  are  all  hgulate  ;  and  Cy- 
narocephalse,  all  whose  florets  are 
flosculous  ;  to  which  has  since  been 
added  another  division  called  Bila- 

biate. Linnaeus  employed  the  sexes 
of  the  florets  for  the  purpose  of 
defining  groups,  but  this,  like  all 
other  parts  of  the  great  Swedish 
Naturalist's  Botanical  System,  is 

now  abandoned;  and  yet  it  was  not  without  much  merit. 
The  condition  of  the  Order  had  at  one  time, — thanks  to  the 
neglect  of  Linnean  Botanists  and  the  unmethodical  improve- 

ments of  more  careful  observers, — become  a  chaos,  the  hke  of 
which  had  not  been  seen  since  the  days  of  the  Bauhins;  but 
m  1830  an  arrangement  of  much  merit  was  proposed  by  the 
German  Botanist  Lessing,  and  at  a  later  period  De  CandoUe 
the  elder  apphed  his  acute  and  logical  mind  to  the  elucidation 
of  the  Order.  At  the  present  day  the  method  of  the  latter, 
essentially  founded  on  that  of  Lessing,  is  universally  followed. 
De  Candolle  himself  stated  it  thus  : — 
Suborder  I.  Tubuliflor^  ;  that  is  to  say,  those  in  which 

the  hermaphrodite  florets,  which  alone  can  be  regarded  as 
normal,  are  tubular,  with  5,  or  rarely  4,  equal  teeth.  Of 
these  the  following  are  distinguished  by  their  stigmas  : — 

1.  Vernoniaceee,    Style  cylindrical,  its  arms  generally 
long  and  subulate,  occasionally  short  and  blunt, 
always  covered  all  over  with  bristles. 

2.  Eupatoriaceae.    Style  cylindrical ;  its  arms  long  and 
clavate,  with  a  papillose  surface  on  the  outside  near 
the  end. 

3.  Asteroidese.  Style  cylindrical ;  its  arms  linear,  flat  on 
the  outside,  equally  and  finely  downy  on  the  inside. 

4.  Senecioidese.     Style  cylindrical ;  its  arms  hnear, 
fringed  at  the  point,  generally  truncate,  but  some- 

times extended  beyond  the  fringe  into  a  cone  or 
appendage  of  some  sort. 

6.  Cynarese.  Style  thickened  upwards,  and  often  fringed 
at  the  tumour. 

Suborder  II.  LABiATiFLORiE  ;  that  is  to  say,  those  in  which 
the  hermaphrodite  florets,  or  at  least  the  unisexual  ones, 
are  divided  into  two  lips.    Of  these  the  following  are  dis-         -pj  CCCCLXXV. 
tinguished  by  their  stigmas  : — 

6.  Mutisiacese.    Style  cylindrical  or  somewhat  tumid;  its  arms  usually  blunt,  or 
truncate,  very  convex  on  the  outside,  and  covered  at  the  upper  part  by  a  fine 
uniform  hairiness,  or  absolutely  bald. 

7.  Nassau viaceae.    Style  never  tumid  ;  the  branches  long,  linear,  truncate,  fringed 
only  at  the  point. 

Suborder  III.  Liguliflorje;  that  is  to  say,  those  whose  corollas  are  slit  or  ligulate,  viz. 
8.  Cichoracese. 

1 

Fig.  CCCCLXXIV. — Involucre,  receptacle,  and  half  fruit  of  Amoseris  pusilla. — Gcertn. 
Fig.  CCCCLXXV.— Stigmas  of  Composites, illustrating  DeCandolle'stribes(after/yeytond).  1.  Alber- tinia  erythropappa  ( Vernoniacese) ;  2.  Anisocliseta  mikanioides  (Eupatoriaceae) ;  3.  Blumea  senecioides 

(Asteroideae);  4.  Mendezia  bicolor  (Senecionideae);  5.  Lipochsetaumbellata  (Senecionideae) ;  6.  Aplotaxis 
nepalensis  (Cynarese) ;  7.  Leucomeris  spectabilia  (Mutisiacese) ;  8.  Leuceria  tenuis  (Nassauviacese.; 
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But  although  it  must  be  admitted  that  the  divisions  of  Lessing,  so  nearly  followed  by 
De  Candolle,  are  ingenious,  and  often  founded  on  strildng  characters,  yet  Botanists  will 
also  allow  that  they  are  far  from  satisfying  the  mind,  and  that  they  can  only  at  the  best 
6  7  7 

Fig.  CCCCLXXVI. 
be  looked  upon  as  temporary  devices  for  dealing  with  a  most  unmanageable  and  difficult 
subject.  The  Composite  Order  alone  comprehends  at  the  present  day  more  species  than 
Linnaeus  knew  as  belonging  to  the  whole  vegetable  kingdom,  and  the  time  will  come  when 
this  huge  Order  will  be  classified  upon  different  principles.  There  can  be  no  doubt  that 
the  genera  are  needlessly  multiplied  ;  a  very  little  practice  tells  us  that  the  genera 
collected  under  the  signs  above  given  do  not  in  all  cases  exhibit  those  signs,  as  is  evident 
from  the  figures  executed  under  the  eye  of  De  Candolle  himself  ;  and  we  know  that,  in 
fact,  genera  find  their  place  by  considerations  apart  from  those  ostensibly  put  forward 
by  De  Candolle.  In  the  meanwhile,  the  old  Jussieuan  Sub-orders  Corymbiferae,  Cyna- 
racese,  and  Cichoracese,  are  unimpaired,  and  with  the  Bilabiate  division,  of  the  existence 
of  which  Jussieu  was  ignorant,  constitute  the  immutable  foundation  of  whatever  future 
ingenuity  may  propose. 

The  Composite  Order  stands,  as  has  been  already  stated,  in  most  immediate  affinity 
with  Calycers  and  Teazelworts  ;  but  it  is  also  closely  allied  to  Bellworts  and  the  rest  of 
the  Campanal  Alliance.  If  the  ovary  were  furnished  with  more  than  one  cell,  and  there 
were  many  seeds  in  each  cell,  there  would  be  little  distinction  from  Lobeliads  ;  and  if 
Bellworts  had  syngenesious  anthers  and  the  latter  characters  in  addition,  they  too  would 
be  almost  identical.  Indeed,  the  milky  fluids  of  Bellworts  and  Lobeliads  are  of  the 
same  nature  as  in  Cichoracese. 

Among  the  pecuMarities  of  the  Order  is  the  presence  of  a  marginal  vein  to  each  petal, 
of  which  the  corolla  is  composed  ;  this  vein  passes  up  the  edge,  reaches  the  point,  and 
then  turns  down  again,  so  as  to  form  a  line  running  down  through  the  axis  of  each  petal; 
so  that  a  Composite  corolla  may  have  five  veins  opposite  the  re-entering  angles,  or  ten 
opposite  them  in  pairs,  or  fifteen,  when,  in  addition  to  the  last  circumstance,  the  axUe 
vein  of  each  petal  is  completed  in  the  way  described.  There  may  even  be  ten  veins,  or 
indeed  twenty,  by  variations  of  this  peculiarity,  as  a  little  refiection  will  make  evident. 

Decaisne  has  made  some  curious  remarks  upon  the  hairs  of  plants  of  this  Order.  In 
Ruckeria  the  pericarp  is  covered  with  papillae  ;  on  placing  one  of  these  papillae  in  water, 
it  immediately  separates  into  2  lips,  and  thence  emits  2  mucilaginous  tubes,  which  issue 
forth  like  wires,  spirally  unrolling  themselves,  and  finally  much  exceed  the  papillae  from 
which  they  proceed.  These  tubes  are  apparently  formed  by  a  very  considerable  num- 

ber of  threads,  placed  one  upon  the  other  in  the  manner  of  a  skein  of  thread.  Various 

Fig.  CCCCLXXVI. — 1.  Tubular  floret  of  Webbia  aristata,  with  double  pappus  (Vemoniaceas,  DC.) 
2.  tubular  floret  and  stigma  of  Anisochseta  mikanioides,  with  pappus  of  4  setae  (Eupatoriaceae,  DC.) ; 
3.  tubular  floret  of  Berthelotia  lanceolata,  with  silky  pappus  ( Asteroideae,  DC.) ;  4.  Stigma  of  Blumea 
senecioides  ( Asteroideae  ,Z>  C. ) ;  5.  ligulate  floret  and  stigma  of  Lipochseta  umbellata ;  pappus  of  two  unequal 
winged  paleaB(Senecionideae,Z)C.)  ;  6.  stigma  of  Dunantia  achyranthes  (Senecionideae,  DC);  7.  tubular 
floret  with  ventricose  throat  and  the  stigma  of  Aplotaxis  nepalensis  (Cynareae,  DC.)  •  8.  ligulate  bilabiate 
floret  of  Oreoseris  lanuginosa  (Mutisiaceae,  i>C.) ;  9.  ligulate  floret  of  Brachyramphus  obtusus  (Cicho- raceae,  DC.) 
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other  plants  of  the  Labiatiflorae  and  Senecionidece  have  been  found  to  bear  similar 
hairs,  and  among  them  the  common  Groundsel,  Senecio  vulgaris,  whose  achoenia  arc 
clothed  with  them. — Ann.  Nat.  Hist.  6.  258, 

All  parts  of  the  world  contain  Composites,  but  in  very  different  proportions. 
According  to  the  calculations  of  Humboldt,  they  constitute  4-  of  the  phsenogamous 
plants  of  France,  i  of  Germany,  ̂   of  Lapland  ;  in  North  America  ^,  within  the  tropics 
of  America  ̂   ;  upon  the  authority  of  Brown,  they  only  form  of  the  Flora  of  the 
north  of  New  Holland,  and  did  not  exceed  ̂   in  the  collection  of  plants  formed  by 
Smith  upon  the  western  coast  of  Africa  in  Congo. —  Congo,  445.  In  Sicily  they  con- 

stitute rather  more  than  (Presl.)  ;  the  same  proportion  exists  in  the  Balearic  Islands 
(Cambessedes)  ;  but  in  Melville  Island  they  are  rather  more  than  -^-^  (Brown),  a  propor- 

tion nearly  the  same  as  that  of  the  tropical  parts  of  New  Holland.  It  does  not,  there  - 
fore, appear  that  Composites,  as  an  Order,  are  subject  to  any  very  fixed  ratio  of  increase 

or  decrease  corresponding  with  latitude.  But  much  remains  to  be  learned  upon  this 
subject.  It  is  certain  that  Cichoracese  are  most  abundant  in  cold  regions,  and  Corym- 
biferse  in  hot  ones  ;  and  that  while  in  the  northern  parts  of  the  world  Composites  are 
universally  herbaceous  plants,  they  become  gradually  frutescent,  or  even  arborescent, 
as  we  approach  the  equator  ;  most  of  those  of  Chile  are  bushes,  and  the  Composites 
of  St,  Helena  are  chiefly  trees.  The  Bilabiate  genera  are  almost  entirely  Amei-ican, 
and  from  the  southern  provinces  beyond  the  tropics. 

De  Candolle  gives  the  following  as  the  result  of  his  examination  of  the  natural  habit 
of  Composites  : — Out  of  8523  of  which  he  had  any  knowledge  1229  were  annuals,  243 
biennials,  2491  perennials,  2264  under-shrubs  from  1  to  3  feet  high,  366  shrubs  from  4 
to  15  feet  high,  72  small  trees,  4  large  trees  above  25  feet  high,  81  woody  plants  of 
which  nothing  further  was  known,  126  twiners  or  climbers,  and  1201  about  which 
nothing  certain  could  be  ascertained.  These  were  distributed  as  follows  :  347  in  the 
South  Sea  Islands,  2224  in  Africa,  1827  in  Asia,  1042  in  Europe,  and  3590  in  America ; 
of  these  the  Cape  of  Good  Hope  possessed  1540,  Mexico  725,  Brazil  722,  United  States 
and  Canada  678,  the  Levant  610,  the  Continent  of  India  681,  north  and  middle  Europe 
447,  Europe  at  the  Mediterranean  595,  Australia  294, — See  this  author's  Collection  des Memoires,  No.  X. 

M.  Lasegue  estimates  (Musee  Delessert,  1845)  the  number  of  Composite  plants  at 
9500,  and  remarks  "that  they  have  steadily  continued  to  constitute  about  of  all 
described  plants,  in  proportion  as  our  knowledge  of  species  has  advanced.  Thus 
LinncEus  had  785  Composites  out  of  8500  species  ;  in  1809  the  proportion  was  2800 
to  27,000;  De  Candolle  described  8523  in  the  year  1838,  which  was  again  a  tenth; 
and  now  that  the  estimate  of  species  has  risen  to  95,000,  Composite  plants  amount  to 
9500." 

The  uses  to  which  Composites  have  been  applied  ai*e  as  numerous  as  their  forms  ; 
but  the  species  have  considerable  resemblance  in  the  nature  of  their  action.  In  former 
editions  the  statement  made  by  De  Candolle  in  his  celebrated  Essai  sur  les  Proprietes  dea 
Plantes,  was  taken  as  the  basis  of  an  enumeration  of  them  ;  it  has  however  been  much 
improved  by  others,  and  especially  by  Endlicher,  whose  account  in  the  Enchiridion  is 
here  followed  with  some  additions  and  alterations. 

A  bitter  matter,  combined  with  astringency,  an  acrid  resinous  substance,  and  some 
ethereal  oil,  to  which  in  certain  species  is  superadded  starch  in  the  roots,  are  the  usual  cha- 

racteristics of  Tubuliflorse,  some  of  which  are  tonics,  others  stimulants,  others  astringents, 
according  to  the  peculiar  manner  in  which  those  substances  are  combined. 
Among  tonic,  bitter,  aromatic  medicines  the  Artemisias  are  more  especially  deserving 

of  notice,  the  various  species  having  been  employed  in  medicine  from  the  most  remote 
antiquity.  Of  these.  Wormwoods  are  the  most  celebrated  ;  they  derive  their  English 
name  from  their  employment  as  vermifuges,  and  are  included  in  the  species  A.  Absin- 

thium and  pontica  ;  Southernwood,  a  fragrant  plant,  used  on  the  Continent  in  making 
beer,  is  the  A.  Abrotanum  ;  Tarragon,  celebrated  for  its  excellence  in  pickles,  and  in  the 
medication  of  vinegar,  is  the  A.  Dracunculus  ;  A.  Mutellina,  an  Alpine  plant,  is  interme- 

diate in  quaUty  between  Tarragon  and  Wormwood  :  it  and  A,  spicata,  another  Alpine 
species,  furnish  between  them  the  bitter  aromatic  liqueur  called  Creme  d' Absinthe  ;  A. 
acetica,  a  Persian  species,  is  reported  to  have  the  odour  of  strong  vinegar.  A.  chinensis 
and  other  species  yield  the  Moxa  of  China,  a  substance  which  is  used  as  a  cautery,  by 
burning  it  upon  parts  affected  with  gout  and  rheumatism.  The  leaves  of  A.  maderas- 
•patana  are  esteemed  by  the  Indian  doctors  a  valuable  stomachic  medicme  ;  they  are  also 
sometimes  used  in  antiseptic  and  anodyne  fomentations.  A.  indica  is  considered  in 
India  a  powerful  deobstruent  and  antispasmodic.  The  flower-heads  of  many  species  of 
Artemisia  constitute  the  drugs  called  Semen  contra,  or  Semen  Cinse,  vermifuges  of  much 
activity.  Those  which  form  the  principal  part  of  this  substance,  are  A.  Sieberi,  Ler- 
cheana,  Contra  and  pauciflora.    The  flower-heads  of  A.  Vahliana  also  furnish  one  of  the 
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kinds  of  Wormseed  called  Semen  Cinae  levanticum,  or  Semen  cinse  in  granis.  It  is  col- 
lected in  the  North-east  of  Persia.  The  A.  alba,  and  other  species,  serve  as  nourish- 

ment to  the  herds  of  the  Kirghese  and  Calmucks. — Annates  de  Chem.  1.  49.  The  flower- 
heads  of  A.  cserulescens,  a  Mediterranean  plant,  are  the  anthelmintic  known  under  the 
name  of  Semen  Seriphii,  or  Barbotine  ;  A.  camphorata  has  a  similar  action,  as  also  has 
A.  gallica,  called  in  France  Sanguerie'  or  Sanguerite.  The  nature  of  Tansy,  Tanacetum vulgare,  is  not  very  different. 

The  Achilleas,  or  Milfoils,  have  an  ethereal  oil  and  a  bitter,  resinous,  astringent  mat- 
ter in  their  foliage.  Achillea  millefolium  is  highly  astringent,  and  the  Highlanders  are 

said  to  make  of  it  an  ointment,  which  dries  and  heals  wounds. — Hooker  Brit.  Fl.  p.  368. 
The  Achilleas  setacea,  nobilis,  and  others,  are  slightly  stimulating  and  tonic.  A.  Age- 
ratum,  a  South  of  Europe  species,  is  a  very  powerful  stimulant ;  the  French  regard  it 
as  a  vulnerary,  and  call  it  Herbe  au  Charpentier.  The  Ptarmicas,  formerly  considered 
Achilleas,  are  similar  in  their  action.  The  heads  of  P.  nana,  atrata  and  moschata,  are 
used  in  the  Swiss  Alps  as  tea  ;  P.  moschata  is  the  basis  of  the  aromatic  liqueur  called 
Esprit  d'lva  ;  of  P.  vulgaris,  the  whole  plant  is  pungent,  provoking  a  flow  of  saliva  ;  its 
dried  leaves  produce  sneezing,  but  this  is  thought  to  be  owing  to  their  sharp  marginal 
teeth  ;  the  root  is  aromatic. 

The  ethereal  oil,  so  abundant  in  these  plants,  is  sometimes  acrid,  sometimes  bitter ;  it  is 
more  especially  secreted  in  the  flower-heads  of  many  species,  which  are  in  that  form 
employed  for  various  purposes.  First  among  them  ranks  Chamomile  ( Anthemis  nobilis), 
a  plant  abomiding  on  commons  and  similar  wild  places,  where  it  is  closely  cropped  by  cat- 

tle :  it  is  a  well  known  stimulating  tonic,  and  its  warm  infusion  is  employed  to  excite  vomit- 
ing.   The  flower-heads  of  Santolina  fragrantissima  are  extremely  fragrant  when  dry, 

and  are  sold  in  the  shops  of  Cairo 
as  a  substitute  for  Chamomile, 
under  the  name  of  Babouny  or 
Zeysoum.  Forskahl  says  the  fresh 
juice  of  the  plant  is  applied  m 
affections  of  the  eyes.  Matricaria 
Chamomilla  and  Pyrethrum  Par- 
thenium  (Feverfew)  have  a  similar 
action,  but  are  not  in  general  use  ; 
the  smell  of  the  latter  is  said  to  be 
pecuUarly  offensive  to  bees,  which, 
it  is  added,  may  be  easily  kept  at  a 
distance  by  carrying  a  handful  of 
the  flower-heads. 

Others  seem  to  be  offensive  to 
other  animals.  We  are  assured  by 
Prof.  Cantraine  that  Chrysanthe- 

mum Leucanthemum  is  a  certain 
remedy  against  fleas.  The  Bos- 

nians place  the  plant  in  the  bed  of 
domestic  animals,  and  the  fleas  are 
destroyed  in  a  very  short  time. — BvM.  A  c.  r.  Brux.  viii.  234.  In  some 
cases  the  stimulating  action  is  so 
much  increased  as  to  assume  an 
acrid  form.  Maruta  foetida  is  a 
weed,  every  part  of  which  is  foetid 
and  acrid,  blistering  the  skin  when 
much  handled  ;  its  decoction  is  a 
strong  and  active  bitter,  in  the  dose 
of  a  tea-cupful  producing  copious 
vomiting  and  sweating.  With  this 
may  be  associated  Anthemis  tinc- 
toria  and  Santolina  Chamfecypa- 
rissus,  both  obsolete  remedies.  In 
some  instances  this  same  ethereal 
oil  acquires  a  remarkable  pungency, 
as  in  Anacyclus  Pyrethrum,  the 
PelUtory  of  Spain,  whose  fleshy 
root  when  fresh  produces  on  the 

Fig.  CCCCLXXVII. 

Fig.  CCCCLXXVII.— Chrysanthemum  Leucanthemum. 



Campanales.] ASTERACEiE. 
707 

hands  of  those  who  gather  it  a  sensation  of  extreme  cold,  followed  by  a  burning  heat ; 
its  taste  is  hot,  acrid,  and  permanent,  and  it  is  used  as  a  powerful  I'ubefacient  and  sti- 

mulant, especially  as  a  masticatory  in  rheumatic  affections  of  the  mouth  ;  in  a  mitigated 
form,  this  same  action  is  found  to  exist  in  various  species  of  Spilanthes,  and  in  Bidens, 
Pyrethrum,  Tanacetum,  and  others,  which  thus  excite  salivation  powerfully. 

In  some  instances  the  oily  secretion  of  Composites  assumes  a  dangerous  form.  The 
most  remarkable  instance  of  this  occurs  in  Arnica  montana,  a  Swiss  herb,  called  in  our 
gardens  Mountain  Tobacco  ;  it  is  a  virulent  plant,  acting  as  a  powerful  narcotico-acrid 
agent  ;  it  is  said,  however,  that  this  activity  has  been  exaggerated.  It  has  been  recom- 

mended in  the  cure  of  putrid  fever,  ague,  palsy,  amaurosis,  &c.  &c.  ;  and  on  the  Conti- 
nent has  obtained  the  name  of  Panacea  lapsorum.  It  has  been  stated  by  Dr.  Thomson 

that  its  flowers  contain  an  igasvu-ate  of  strychnine  ;  but  this  is  positively  denied  by 
Vei*smann,  who  asserts  that  the  activity  of  the  plant  does  not  depend  upon  any  alkaloid, 
but  upon  an  extremely  acrid,  resinous  matter. — Pharm.  Journ.  iv.  239.  It  seems  that 
properties  analogous  to  those  of  Arnica  occur  in  Doronicum  Pardalianches,  and  various 
species  of  the  genus  Inula  or  those  allied  to  it.  Of  these  the  most  remarkable  is  Ele- 

campane (Inula  Helenium),  an  aromatic  plant  whose  root  contains  a  white  starchy 
powder  called  Inuline,  a  volatile  oil,  a  soft  acrid  resin,  and  a  bitter  extractive  ;  it  is 
regarded  as  a  tonic,  diuretic,  and  diaphoretic,  and  has  been  used  in  dyspepsia,  puhnonary 
affections,  and  other  diseases.    It  furnishes  the  Vin  d'Aulnee  of  the  French, 

Eupatorium  and  its  allies,  in  addition  to  the  qualities  just  mentioned,  or  as  a  substi- 
tute for  them,  are  astringent  in  some  cases,  emetic  and  purgative  in  others.  The  latter 

is  the  action  of  Eupatorium  cannabinum,  a  common  European  marsh  plant  ;  E.  Aya- 
pana  is  a  powerful  sudorific,  and  is  said  to  be  found  a  valuable  repellent  of  the  poison  of 
venomous  snakes.  For  this  purpose  it  is  used  in  Brazil.  A  quantity  of  the  bruised 
leaves,  which  are  to  be  frequently  changed,  is  laid  on  the  scarified  wound,  and  some 
spoonfuls  of  the  expressed  juice  are  from  time  to  time  administered  to  the  patient,  till 
he  is  found  to  be  free  from  the  symptoms,  particularly  the  dreadful  anxiety  which  fol- 

lows the  wounds  of  venomous  reptiles.  E.  perfoliatum  has  a  very  similar  action. 
Mikania  opifera  is  employed  in  the  same  way  as  the  Ayapana  ;  M.  officinalis  acts  like 
Cascarilla,  The  famous  vulnerary  called  Matico,  and  said  to  be  derived  from  Artanthe 
elongata  (see  p.  518),  is  really,  according  to  Mr.  Hartweg,  the  Eupatorium  glutino- 
sum.*  Mikania  Guaco  has  been  stated  by  Humboldt  to  be  called  Vijuco  del  Guaco,and 
to  be  much  esteemed  in  Spanish  America  as  a  valuable  antidote  against  the  bite  of  ser- 

pents. But  the  power  of  this  Mikania  is  denied  in  the  most  positive  terms  by  Hancock, 
who  suspects  that  the  real  Guaco  antidote  is  some  kind  of  Aristolochia. 

To  these  might  be  added  a  long  list  of  plants  belonging  to  the  genera  Baccharis, 
Acanthospermum,  Ageratum,  Pluchea,  Conoclinium,  Tagetes,  Conyza,  Elephantopus, 
Blumea,  &c.,  the  uses  of  which  may  be  found  in  special  works  on  the  virtues  of  plants. 

A  few  of  these  plants  are  employed  as  dyes.  A  beautiful  carmine  is  obtained  from  the 
corolla  of  the  Dahlia  ;  Eclipta  erecta  stains  black  the  hair  of  women  in  Brazil. 

Ceradia  furcata,  a  half-succulent  plant,  inhabiting  the  most  sterile  regions  of  S.  W. 
Africa,  yields  in  some  abundance  a  brittle  resinoid  substance,  which  is  rather  fragrant 
when  burnt,  and  has  been  called  African  Bdellium. 

A  bland  oil  abounds  in  the  seeds  of  many  species.  Of  these  the  most  remarkable 
are  Guizotia  oleifera  (formerly  Verbesina  sativa),  extensively  cultivated  in  India  under 
the  name  of  Ram-til;  Helianthus  annuus  (the  Sunflower),  whose  large,  sweet,  nut- 

like seeds  are  very  palatable  and  wholesome  ;  and  Madia  sativa,  a  Chilian  plant  lately 
introduced  with  success  into  the  agriculture  of  the  drier  parts  of  Europe.  Madia  oil, 
expressed  without  heat,  is  described  as  transparent,  yellow,  scentless,  &c.,  and  fit  for 
salads  ;  its  cake  is  said  to  be  good  for  cattle;  it  produces,  m  dry  climates,  as  much  oil 
per  acre  as  Poppy  ;  in  comparison  with  Colza  as  32  to  28,  Linseed  as  32  to  21,  and 
Olives  as  32  to  16. — Pasquier. 

In  general  the  Cynareous  genera  are  characterised  by  intense  bitterness  ;  some  are 
stimulating,  diaphoretic,  and  diuretic  ;  others  have  flowers  and  leaves  used  for  dyeing  ; 

*  I  have  the  following  memorandum  on  this  subject,  from  Mr.  Hartweg  :  "  Matico  is  the  vernacular name  applied  by  the  inhabitantrf  of  Quito  to  Eupatorium  glutinosum,  or  the  Chussalonga,  in  the  Quichua 
language.  It  forms  a  shrub  3-  5-feet  high,  and  is  common  in  the  higher  parts  of  the  Quitinian  Andes, 
where  its  properties  have  been  discovered  some  years  back  by  a  soldier  called  Mateo,  better  known  under 
his  nick-name  Matico  (little  Matthew),  who,  when  wounded  in  action,  applied  accidentally  the  leaves  of 
some  shrub  to  his  wound,  which  had  the  immediate  effect  of  stopping  the  bleeding.  This  shrub  hap- 

pened to  be  the  Chussalonga,  which  has  since  been  called,  in  honour  of  its  discoverer,  Matico.  That  it  is 
the  true  Matico  of  the  inhabitants  of  Quito  and  Riobamba,  1  have  not  the  slightest  doubt ;  both  leaves 
and  specimens  have  been  gathered  by  myself,  and  upon  comparing  the  latter  with  Kunth's  description,  I 
found  them  to  agi-ee  exactly  with  his  Eupatorium  glutinosum. 

' '  I  have  also  a  small  quantity  of  powdered  leaves  of  some  shrub  possessing  the  same  virtue  as  the  Matico, 
collected  in  Bolivia,  where  it  is  known  under  the  name  of  Moxo-moxo.  From  bits  of  square  stems  which 
I  find  in  the  parcel,  I  suspect  this  to  belong  to  some  Labiate." 
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of  some  the  root  abounds  in  gum,  and  in  many  the  seeds  are  oily  and  purgative, 
without  a  trace  of  the  aroma  so  generally  prevalent  in  the  Order. 

Centaurea  Calcitrapa,  and  especially  Cnicus  Benedictus,  have  been  used  as  febrifuges, 
and  it  is  asserted,  with  great  success,  though  they  are  now  banished  from  general 
practice.  Similar  qualities  have  been  assigned  to  many  others,  especially  to  the  Bar- 
danas  or  Burdocks,  Lappa  minor  and  major ;  of  these  plants  the  root  is  reckoned 
tonic,  aperient,  sudorific,  and  diuretic  ;  it  has  been  used  in  the  form  of  decoction  in 
rheumatism  and  diseases  of  the  skin  ;  Sir  Robert  Walpole  praised  it  as  a  gout  medicine, 
and  others  have  considered  it  an  excellent  substitute  for  Sarsaparilla  ;  the  fruit,  which 
is  bitter  and  slightly  acrid,  has  been  used  as  a  diuretic. 

Carlina  acauUs,  a  meadow  plant  with  a  very  short  stem  and  large  flower-heads,  con- 
spicuous for  the  long  rays  of  the  shining  involucre,  was  formerly  used  in  magical 

incantations  ;  its  bark  aboimds  in  resinous  matter,  and  a  strong-scented,  bitter,  caustic 
oil,  which  acts  as  a  drastic  purgative.  Another  species,  Carlina  gummifera,  the  l^ia  or 
i^ivT]  of  the  ancients,  has  from  time  immemorial  been  employed  as  an  anthelmintic  ; 
its  great  fleshy  root  and  its  flower-heads  also  yield  a  gum  which  hardens  into  tears  hke 
Mastich  ;  when  fresh,  the  root  is  said  to  be  noxious  to  both  man  and  beast,  but  the 
fleshy  receptacles  are  preserved  with  honey  or  sugar,  and  eaten.  Similar  quaUties  are 
found  in  an  Arabian  plant,  supposed  to  be  allied  to  Cardopatum  corymbosum,  whose 
roots  are  sold  in  the  shops  of  the  continental  nations,  under  the  name  of  Costus.  But 
Dr.  Falconer  has  ascertained  that  the  Costus  of  the  ancients  is  the  root  of  his  Aucklandia 
Costus,  a  plant  inhabiting  the  moist  open  slopes  surrounding  the  valley  of  Cashmere, 
at  an  elevation  of  8000  or  9000  feet  above  the  level  of  the  sea.  The  roots  have  a  strong 
aromatic  pungent  odour,  are  regarded  as  aphrodisiacs,  and  are  burnt  as  incense  in  the 
temples.  In  Cashmere  the  plant  is  not  held  in  repute  as  a  medicine,  but  is  chiefly 
employed  for  protecting  bales  of  shawls  from  the  attacks  of  moths.  The  modem 
Arabians  consider  the  root  of  the  Artichoke  (Cynara  Scolymus)  an  aperient  :  they  call 
the  gum  of  it  Kunkirzeed,  and  place  it  among  theu'  emetics.  Some  of  this  race  are 
used  by  dyers.  Safflower,  employed  to  produce  a  beautiful  pink  dye,  and  in  the 
preparation  of  rouge,  is  the  dried  flowers  of  Carthamus  tinctorius  ;  its  seeds  are 
purgative,  and  have  been  used  in  dropsical  cases.  Serratula  tinctoria  also  furnishes 
a  yellow  or  green  dye.  The  flowers  of  Calendula  officinaUs,  or  Pot  Marigold,  are 
used  to  adulterate  Saffron  ;  it  was  formerly  cultivated  as  an  aperient  and  sudorific,  but 
is  now  forgotten.  We  learn  from  Col.  Sykes  that  the  seeds  of  Carthamus  persicus 
produce  a  useful  oil,  edible  when  fresh  ;  that  they  are  eaten  whole  as  food  in  times 
of  scarcity,  and  also  the  leaves  as  greens  ;  the  oil-cake  of  this  plant  is  said,  on  the 
same  authority,  to  be  highly  nourishing  to  milch  cattle. 

Few  of  the  Labiatifloral  Sub-order  appear  to  be  of  any  importance.  The  leaves  of 
Prmtzia  aromatica  are  used  at  the  Cape  of  Good  Hope  as  a  substitute  for  tea  ;  those  of 
Anandria  discoidea  are  mucilaginous  and  bitter,  and  are  employed  in  China  in  dyspnoea, 
as  those  of  Tussilago  Farfara  have  been  in  Europe  ;  Trixis  brasiliensis  is  taken  in 
decoction  as  a  remedy  for  excessive  menstruation  ;  Moscharia  pinnatifida  smells  of 
musk,  and  Flotovia  diacanthoides  forms  a  small  tree  with  a  hard  white  wood. 

The  Ligulifloral  genera  are  of  far  more  importance.  In  all  cases  they  abound  in  a 
milky,  bitter,  astringent,  or  narcotic  jviice.  Among  the  bitters  the  most  useful  is 
Chicory,  Cichorium  Intybus,  whose  tap  roots  are  cultivated  as  a  substitute  for  Coffee, 
which  they  certainly  improve  when  torrefied  and  added  m  small  quantities. 

Taraxacum  Dens  Leonis,  the  common  Dandelion  (Dent  de  Lion),  appears  to  be  of 
considerable  medicinal  importance  as  an  anodyne,  deobstruent,  aperient,  and  diuretic  ; 
in  cases  of  chronic  diarrhoea  it  has  been  found  very  useful,  according  to  Mr.  Houlton. 
M.  Folex  has  obtained  from  it  Taraxacine  in  arborescent  or  star-shaped  crystals. — 
Pharm.  Joiirn.  1.  425.  Nabalus  serpentaria  and  albus  are  two  North  American  plants, 
whose  bitter  milky  roots  are  held  in  repute  as  a  remedy  for  Rattlesnake  bites  ;  Mul- 
gedium  floridanum  is  called,  because  of  its  bitterness.  Gall  of  the  Earth.  The  Lettuces, 
Lactuca,  are  all  narcotic  ;  Lactuca  virosa,  Scariola,  and  sylvestris  yield  an  extract 
resembling  opium  in  its  qualities  ;  the  garden  Lettuce,  L.  sativa,  furnishes  the  narcotic 
drug  called  Lactucarium.  But,  according  to  Aubergier,  the  best  Lactucarium  is 
obtained  from  Lactuca  altissima. — Comptes  It.  xv.  923.  A  similar  gum,  which  they 
call  KoWa,  is  obtained  in  Lemnos  from  Chondrilla  juncea.  In  a  few  species  the  juice 
IS  acrid,  Zacyntha  verrucosa  is  used  in  the  Mediterranean  as  a  phagsedenic,  and  Cre- 
pis  lacera  is  held  in  the  kingdom  of  Naples  to  be  a  venomous  plant. 

In  a  small  number  of  cpecies  of  this  Order  nutritive  matter  is  collected  in  sufficient 
abundance  to  render  them  worthy  of  notice  as  esculents.  The  most  important  in  that 
way  are  Cardoons,  the  blanched  leaf-stalks  and  stems  of  Cynara  Cardunculus  ;  Artichokes 
obtained  from  the  succulent  receptacles  of  Cynara  Scolymus  ;  Scorzonera  and  Salsafy, 
the  roots  of  Scorzonera  hispanica  and  Tragopogon  porrifoUus  ;  Endive,  the  blanched 
leaves  of  Cichorium  Endivia  ;  Succory,  a  similar  preparation  of  Cichorium  Intybus  : 
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and  above  all,  Lettuces  and  Jerusalem  Ai'tieliokes  :  the  former  the  leaves  of  Lactuca 
sativa,  the  latter  the  tubers  of  Heliauthus  tuberosus.  To  these  some  have  added  the 
roots  of  the  Dahlia,  but  their  strong  turpentine  taste  renders  them  unfit  for  food. 
Among  the  less  known  esculents  are  Helminthia  echioides,  whose  leaves  are  boiled  and 
pickled  in  Greece, — Sibth.  Scorzonera  glastifolia  has  roots  whose  quality  is  similar  to 
that  of  S.  hispanica  ;  S.  deliciosa  is  the  species  most  cultivated  as  an  esculent  at 
Palermo  ;  the  gummy  root  of  Scorzonera  tuberosa  is  eaten  by  the  Calmucks,  and  the 
young  roots  of  Myscolus  (Scolymus)  hispanicus  are  esculent  when  young,  but  they  are 
diuretic.  The  leaves  of  Cichorium  Intybus  have  been  found  to  dye  blue  when  prepared 
ia  the  same  manner  as  Woad. — Chem.  Qaz.  1845,  p.  340. 

GENERA. 

Sub-order  I.  TUBULIFLORjE. 
I.  Vernoniace/e. 
ETHULIEM. 

Adenocyclus,  Less. 
Odontoloma,  H.  B.  K. 
Oiospermum,  Less. 
Sparganophorus,  Vaill. 

Struchium,  P.  Br. 
Xiphochseta,  Piipp. 
Ethulia,  Cass. 

Kahiria,  Forsk. 
Leighia,  Scop. 

Herderia,  Cass. 
HETEROCOME^. 

Pacourina,  Avbl. 
Pacourinopsis,  Cass. 
Meisteria,  Scop. 
Haynea,  Willd. 

Heterocoma,  DC. 
Vernonia,  Schreb. 

Acilepis,  Don. 
Hololepis,  DC. 
Proteopsis,  Mart. 
Leptospermoides,  DC. 
Vanillosma,  Less. 
Carpholobus,  Schott. 
Strobocalyx,  Blume. 
Trianthea,  DC. 
PoUalesta,  Kunth. 
OUganthes,  Cass. 
Tephrodes,  DC. 
Isomeria,  Don. 
Lepidaploa,  Cass. 
Aacaricida,  Less. 
Centrapalus,  Cass. 
Baccaroides,  L. 

Decaneurum,  DC, 
PhyUocephalum,  Blum. 
WighUa,  Spreng. 
Boljmkia,  Zenker. 
Gymnanthemum,  Cass. 

Cyanopsis,  Blume. 
CyanthiUium,  Blume. 
Isonema,  Cass. 

Centratherum,  Cass. 
Ampherephis,  Kunth. 
Spixia,  Schrank. 

Bechium,  DC. 
Stokesia,  Herit. 

Cartesia,  Cass. 
Platycarpha,  Less. 

Cy  nara,  Thunb. 
Odontocarpha,  DC. 
Webbia,  DC. 
Hoplophyllum,  DC. 
Piptocoma,  Cass. 
Distephanus,  Cass. 
Strophopappus,  DC. 
Blanchetia,  DC. 
Symblomeria,  Nutt. 
Stilpnopappus,  Mart. 
Dialesta,  H.  B.  K. 
Monosis,  DC. 

?  Tiorpinia,  Llv.et  Lex. 
Shawia,  Forst. 
Haplostephium,  Mart. 

Lychnophora,  Mart. 
Albertinia,  Spr-eng. Eremanthus,  Less. 
Pycnocephalum,  DC. Chresta,  Arrab. 
Lychnocephalus,  Mart. 
Chronopappus,i)C 
Pithecoseris,  Mart. 
Leucopholis,  Gardn. 
Stachyantlius,  DC. 
ELEPHANTOPE^. 

Elephantopus,  L. 
ElepJiantosis,  Less. 
PseiidelepJiantopus,  R. 
Distreptus,  Cass. 
Matamoria,  Llv.  et  Lx. 
ROLANDRE^. 

Gundelia,  Tournef. 
Gtmdelslieimera,  Cass. 

Corymbium,  L. 
Contarena,  Adans. 

Solandra,  Rottb. 
Spiracantha,  H.  B.  K. Acosta,  DC. 
Trichospira,  H.  B.  K. 
Lagascea,  Cav. NoGGcea,  Cass. 

BOJERIEjE. 
Synchodendron,  Boj. Centauropsis,  Boj. 
Tecmarsis,  DC. 
Bojeria,  DC. 

LIABEJE. 
Xanthisma,  DC. 
Sinclairia,  Hook. 
Hectorea,  DC. 
Andromachia,  H.  B.  K. 

Oligactis,  Cass. Pleionactis,  DC. 
Viviania,  Willd. 
Platylepidea,  DC. 
Platylepis,  Less. Paranephelius,  Popp. 

Liabum,  Adans. 
Chrysacthiium,  Kunth 
Starhea,  Willd. 
Andromachia,  Cass. 

Alibum,  Less. 
Cacosmia,  H.  B.  K. 

Xantholepis,  Willd. 
Clairvillea,  DC. 

PEC  TIDE Jl. 
Pectidopsis,  DC. 
Pectidium,  Less. 
Pectis,  Linn. 

Lorentea,  Lagasc. 
Chthonia,  Cass. 

Lorentea,  Less. 
Cryptopetalum,  Cass. Stammarium,  Willd. 

II.  EuPATORIACEiE 
ALOMIE^. 

Orsinia,  Bertol. 
Piqueria,  Cav. 
Alomia,  H.  B.  K. 
Phalacraea,  DC. 
Gymnocoronis,  DC. 
Isocarpha,  R.  Br. 

AGERATE^. 
Coelestinia,  Cass. 
Ageratum,  L. Pectinellum,  DC. 
Anisochaeta,  DC. 
Adenostemma,  Forst. 

Lavenia,  Swartz. 
Sclerolepis,  Cass. 
Phania,  DC. Oxylobus,  M09. 
Stevia,  Cav. 
Palafoxia,  Lagasc. 

Paleolaria,  Cass. 
Polypteris,  Nuttall. Carelia,  Less. 

Agi-ianthus,  Mart. 
Helogyne,  Nutt. 
ADENOSTYLE^. 

Kuhnia,  L. 
Strigia,  DC. 
Critonia,  Gartn. 
Trichogonia,  DC. 
Leiogonia,  DC. Carminatia,  Mop. 

Disynaphia,  DC. 
Clavigera,  DC. 
Liatris,  Schreb. 

Suprago,  Geertn. Trilisa,  Cass. 
Carphephorus,  Cass. 
Decachse-ta,  DC. Chromoloena,  DC. 
Ooclinium,  DC. 

?  Praxelis,  Cass. 
Conoclinium,  DC. 
Hebeclinium,  DC. 
Lophoclinium,  Endl. 
Campyloclinium,  DC. Bulbostylis,  DC. 

Coleosanthus,  Cass. 
Critonia,  P.  Br. Wickstromia,  Spr. 
Eupatorium,  Tournef. 

Traganiha,  Wallr. Nothites,  Cass. 
Mikania,  Willd. 
Adenostyles,  Cass. 
Brickellia,  Ell. 

PETASITE^. 
Homogyne,  Cass. Nardosmia,  Cass. 
Petasites,  Tournef. 
Adenocaulon,  Hook, 

EUTUSSILAGINE^. 
Tussilago,  Tournef. 
Alciope,  DC. 
Brachyglottis,  Forst. 

III.  ASTEROIDE^. 
AMELLE^. 

Amellus,  Cass. 
Corethrogyne,  DC. 
Chiliotrichum,  Cass. 

Tropidolepis,  Tausch. 
HETEROTHALA. MEjE. 

Heterothalamus,  Les$. 
ASTEREJE. 

Mairia,  DC. Pteropappus,  Less. 
Zyrphelis,  Cass. Felicia,  DC. 
Polyarrhena,  Cass. 

Munychia,  Cass. 
Agathea,  Cass. Detridium,  Nees. 

Detris,  Adans. 
Bellidiasti-um,  Michel. 

Margarita,  Gaud. 
Aster,  Nees. 
AmeUus,  Adans. 
Symphyotrichum ,  Nees. 

Tripolium,  Nees. Galatella,  Cass. 
Galatea,  Cass. 

Monoptilon,  T.  et  Gr. Turczaninowia,  DC. 
Townsendia,  Book. 
Calimeris,  Cass. 
Xylorrhiza,  Nutt. Eurybiopsis,  DC. Podocoma,  Cass. 

?  Podopappus,  Hook. 
Asteropsis,  Less. 
Arctogeron,  DC. 
Sericocarpus,  Nees. 
Eucephalus,  Nutt. 

Lagatea,  Nutt. Machseranthera,  Nees. 
Tetramolopium,  Nees. 
Henricia,  Cass. Dollingeria,  Nees. 
Heleastrum,  DC. 
Biotia,  DC. 
Eurybia,  Cass. 

Spongotiichum,  Nees. 
DIPLOPAPPEAi. 

Olearia,  Monch. Haxtonia,  Caley. 
Diplostephium,  Cass. Callistephus,  Cass. Callistcmma,  Ca.ss. 

?Poloa,l)G. 
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Diplopappus,  DC. AsUrosperma,  Less. 
Phinactina,  Less. 
Noticastrum,  DC. 
Distasis,  DC. 

ERICEREM. 
Mdanodendron,  DC. 
Leptocoma,  Less. 
Vittadinia,  A.  Rich. 
Fullartonia,  DC. 
Polyactidium,  DC. 

FolyacHs,  Less. Stenactis,  Cass. 
Heterochaeta,  DC. 
Therogeron,  DC. 
Erigeron,  DC. 

Leptostelma,  Don. Terranea,  Colla. 
Trimorphcea,  Cass. 

Rhynchospermum,  Mnw. 
Microgyne,  Less. 
HETEROPAPPE^.. 

Simblocline,  DC. 
Heteropappus,  Less. 
Phalacroloma,  Cass. 
Minuria,  DC. 
Stenactis,  Nees. 
Gymnostephium,  Less. 
Charieis,  Cass. 

Kaulfussia,  Nees. 
Chaetopappa,  DC. 

Chcetophora,  Nutt. 
Boltonia,  Sent, 
Perityle,  Benth. 
Sommerfeltia,  Less. 

BELLIEuE. 
Calotis,  R.  Br. 
Hunefeldia,  Walp. 
Astei'omoea,  Blwne. Bellium,  L. 

BELLIDE^. 
Bellis,  L. 

Kyheria,  Neck. 
Seubertia,  Wats. 
Brachycome,  Cass. 

Brachystephium,  Less. 
Paquerina,  Cass. 
Lagenophora,  Cass. 

Lagenifera,  Cass. 
Microcalia,  A.  Rich. 

Ixauchenus,  Cass. 
Myriactis,  Less. 

Botryadenia,  Fisch. 
Garuleum,  Cass. 
Keerlia,  DC. 
Aphanostephus,  DC. 

G  YMNOSPERME^. 
Xanthocoma,  H.  B.  K. 
Xerothamnus,  DC. 
Anaglypha,  DC. 
Gymnosperma,  Less. 

SeUoa,  Spreng. 

ACHYRIDEJE. 
Brachyris,  Nutt. 

Br  achy  achy  Hs,  Spreng. 
Amphipappus,  T.  et  Gr. Hemiachyris,  DC. 
Lepidophyllum,  Cass. 
Grindelia,  WiUd. 
Demetria,  Lagasc. 
Donia,  R.  Br. 
Aurelia,  Cass. 

Centauridium,  Torrcy. 

HETERO  THECEjE. 
Heterotheca,  Cass. 

Calycium,  Ell. 
Diplocoma,  Con. Bradburia,  Torrey. 

Dieteria,  Nutt. 
Sideranthus,  Nutt. 
Pappockroma,  Nutt. 

PSIADIE^. 
Erato,  DC. 
Woodvillea,  DC. 
Psiadia,  Jacq. 

Elphegea,  Cass. Thouarsia,  Vent. 
Alix,  Commers. 
Glutinaria,  Commers. 

Frivaldia,  Endl. 
Microglossa,  DC. 

Nidorella,  Cass. 
Homochroma,  DC. 
Neja,  D,  Don. 

CHR  YSOPSIDE^. 
Chrysopsis,  Nutt. 

Diplogon,  Rafin. 
Pityopsis,  Nutt. Fresenia,  DC. 

SOLIDA  GINEM. 
Bigelowia,  DC. 
Brachychoeta,  Torrey. 
Chrysoma,  Nutt. 
Chrysothamnus,  Nutt. 
Solidago,  L. 

Virga-aurea,  Tournef. 
Doria,  Adans. Euthamioj,  DC. 

Amphirapis,  DC. 
Isopappus,  Torrey. 
Homopappus,  Nutt. 

MyrianthuSy  Nutt. 
Actinophora,  Nutt. 

Stenotus,  Nutt. 
Commidendrum,  Burch. 
Steiractis,  DC. 
Rochonia,  DC. 
Prionopsis,  Nutt. 
Haplopappus,  Cass. 
Aplopappus,  Cass. 
Diplopappus,  Less. ?  Hoorebekia,  Cornelis. 
?  Sideranthus,  Eraser. 

Ericameria,  Nutt. 
Pyrrocoma,  Hook. Chromochceta,  DC. 
Macrocnema,  Nutt. 
Lessingia,  Cham. 
Isocoma,  Nutt. 
Linosyris,  Lobel. 

Crinitaria,  Less. 
Crinita,  Mbnch. 

Chrysocoma,  Cass. Ammodia,  Nutt. 
Eriocarpum,  Nutt. Pteronia,  L. 

Scepinia,  DC. 
Henanthus,  Less. 
Pachyderris,  DC. 
Pterophorus,  DC. 
Pterophora,  Neck. 

Pentachaeta,  Nutt. 

S0LEN0GYNE7E. 
Duhaldea,  DC. 
Microtrichia,  DC. 
NoUetia,  Cass. 
Sarcanthemum,  Cass. 
Leptothamnus,  DC. Chroilema,  Bernh. 
Solenogyne,  Cass. 

SPHmRANTHEm. 
Blepharispermum,  Wight. 
Leucoblepharis,  Am. 
Athroisma,  DC. 
Sphaeranthus,  Vaill. 

Cuspidella,  DC. 
Polycephalos,  DC. 
Oligdkpis,  Cass. 
GRANGEINEJE. 

Dichrocephala,  DC. 
Centipeda,  Less. 

Grangea,  Adans. 
Leptoderris,  DC. 
Pyrarda,  DC. 

Cyathocline,  Cass. Lestadia,  Kunth. 
Gymnarrhena,  Desf. 

Gymnarhea,  Steud. 
Frankia,  Steud. 

CONYZEM. 
Thespis,  DC. Karelinia,  Less. 
Berthelotia,  DC. 
Laennecia,  Cass. 
Conyza,  Less. Dimorphanthes,  Cass. 

Eschenbachia ,  Mbnch. 
Fimbrillaria,  Cass. 

Leucopodum,  Gardn. 
Phagnalon,  Cass. Chionolffina,  DC. 
Elachothamnos,  DC. 
Parastrephia,  Nutt. 

BACCHARIDEm. 
Polypappus,  Less. Baccharis,  L. 

Molina,  Ruiz  et  Pav. 
Sergillus,  Gartn. 
Pingrcea,  Cass. Tursenia,  Cass. 
Arrhenachne,  Cass. 
StepJiananthus,  Lehm. 
TARCHONANTHEM, 
Brachylsena,  R.  Br. 

OUgocarpha,  Cass. Tarchonanthus,  Linn. 
Henotogyna,  DC. 
PLUCHEINEm. 

Blumea,  DC. 
Pluchea,  Cass. 

Stylimnus,  Rafin. 
Gymnema,  Rafin. 
Leptogyne,  Ell. Oilenobolus,  Cass. 
?  Plams,  Lour. 
Hebephora,  DC. 

Pterocaulon,  Ell. 
Monenteles,  Labill. 
Tessaria,  Ruiz  et  Pav. 

Gynheteria,  Willd. Gyneteria,  Spr. 
?  Phalacromesum,  Cas. 

Monarrhenus,  Cass. 
Mahometa,  DC. 

Cylindrocline,  Cass. 
Lepidopogo^i,  Tausch. Evax,  GUrin. 
Filago,  WiUd. Gtiaphalium,  Vaill. 

Filaginopsis,  Torr. 
Diaperia,  Nutt. 
Stylochne,  Nutt. Micropsis,  DC. 
Calymnandra,  Torr. Micropus,  L. 

Ghiaphalodes,  Tournef. 
Psilocarpha,  Nutt. 

Epaltes,  Cass. Ethulia,  Gartn. 
Denekia,  Thunh. 
Dipterocome,  F.  et  M. 

INVLEAm. 
Rhanterium,  Desf. 
Codonocephalum,  Fenzl.  ■ Inula,  Gartn. 

Corvisartia,  DC. 
Bubonium,  DC. Enula,  Duby. 

Cappa,  DC. Limbarda,  DC. Eritheis,  Gray. 
Schizogyne,  Cass. Varthemia,  DC. A''icoa,  Cass. 

Pentanema,  Cass. 
Francceuria,  Cass. 

Duchesnea,  Cass. 
Asteridea,  Lindl. 
Iphiona,  DC. Jasonia,  Cass. Chiliadenus,  Cass. 

Myriadenus,  Cass. 
Allagopappus,  Cass. Viersea,  Webb. 

Pulicaria,  Gartn. Tubilium,  Cass. 
Strabonia,  DC. 
Pegolettia,  Cass. 
Minyrothamnus,  DC. 
Cypselodontia,  DC. Geigeria,  Griess. Zeyheria,  Spreng. 
Dizonium,  Willd. 

Hochstetteria,  DC. 

CMSULINEm. 
Caesulia,  Roxb. 

B  UPHTHALMEM. 
Buphthalmum,  Neck. Telekia,  Baumg. 
Molpadia,  Cass. 

Astericus,  Monch. 
NaupUus,  Cass. Pallenis,  Cass. 
Athalmum,  Neck. 

Anvillea,  DC. 
Ceruana,  Forsk. 
Cryptadia,  Zdndl. 

ECLTPTEJE. 
Borrichia,  Adans. Diomedea,  Cass. 

?  Odontospermum,  Nk. 
Eclipta,  Linn. Micrelium,  Forsk. 
Blainvillea,  Cass. 

Ucacea,  Cass. 
Salmea,  DC. 

Hopkirkia,  Spreng. 
Dahlia,  Cav. 

Georgina,  "Willd. Georgia,  Spreng. 
Leptocarpha,  DC. 
Siegesbeckia,  Linn. Schkuhria,  Monch. 
Sabazia,  Cass. 
Cryphiospermum,  Palis. Wahlenbergia,  Schum. 
IV.  Senecionide^. 

EUXENIEJE. 
Euxenia,  Cham. 

Ogiera,  Spreng. 
Podanthus,  R.  Br. 



Campanales,,] ASTERACE^. 711 
Petrobium,  B.  Br. 

LaXDiannia,  Forst. 
DrymiphyUum,,  Burch. Astemma,  Less. 

MILLERIEJi. 
Elvira,  DC. 

Meratia,  Cass. 
Delilia,  Spreng. 
Eugamelia,  Fl.  Mex. 

Milleria,  Cass. 
Riencourtia,  Cass. 

Tetrantha,  Poit. 
Garcilassa,  Popp. 
Latreillea,  DC. 
Ichthyothere,  Mart. 
Clibadium,  Linn. 

Oswalda,  Cass. 
Baillieria,  Less. 
Trixis,  Swartz. 
TrixMium,  DC. 

Picrothamnus,  Nutt. 
Unxia,  L. 
Blennosperraa,  L. 

Apalus,  DC. 
Pronacron,  Cass. 
Aiolotheca,  DC. 
Trigonospermum,  Less. 
Xenismia,  DC. 
Scolospermum,  Less. 
Baltimora,  L. 
Fougerouxia,  DC. 
Niebuhria,  Scop. 
Fougeria,  Monch. 

Chrysogonum,  L. 
Diotostephus,  Cass. 

SILPHIR^. 
Guardiola,  H.  B.  K. 

Ouandiola,  Ste. 
Hidalgoa,  Less. 
Silphium,  L. 
Polymnia,  L. 

Uvedalia,  DC. 
Alymnia,  Neck. 
Polymniastrum,  Lam. 

Espeletia,  Mut. 
Berlandiera,  DC. 
Angelandra,  Endl. 
Engelrmnnia,  Torrey. 

MELAMPODIEJE. 
Melampodium,  L. 
ZarabeUia,  Cass. 
Dysodium,  L.  C.  Rich. 
Alcina,  Cav. 
Camutia,  Bonat. 
?  Hidalgoa, JAa,\.etLex 

Acanthospermum,  Schr. 
Centrospermum,  Knth. 
Enhinodium,  Poiret. 
Ceratolcena,  DC. 

Tulocarpus,  Hook  et  Am. 

AMBROSIEJi. 
Xanthium,  Tournef. 
Franseria,  Cav. 

Xanthiopsis,  DC. 
Centroloena,  DC. 

Ambrosia,  Tournef. 

IVEjE. 
Pinellosia,  Ossa. 
Tetranthus,  Swartz. 
Iva,  L. 

Denira,  Adans. 
Euphrosyne,  DC. 

?  Cyelachcena,  I^'resen. Euphrosinia,  Rchb. 
Gymnogyne,  Steetz, 

PARTHENIE/E. 
Coniothele,  DC. 
Leptosyne,  DC. Parthenium, 
Partheniastrum,  Niss. 
Hysterophorus,  VaiU. 
Trichospermum,  Palis. 
Bolophyta,  Nutt. 
Argyrochoeta,  Cav. VUianova,  Orteg. 

Tragoceras,  Less. 
Moonia,  Arnott. 

HELIOPSIDE^. 
Philactis,  Schrad. 
Zinnia,  L. 

Lejica,  Hill. Crassina,  Scop. 
Helicta,  Cass 
Alargonia,  DC. 

Wyethia,  Nutt. Trachinga,  Endl. Wedelia,  Jacq. 
Stemmodontia,  Cass. 
?  Trichostemma,  Cass. 
Trichostephus,  Cass. 
Trichostephium,  Cass. 
Niebuhria,  Neck. 
Aglossa,  DC. 

Jaegeria,  H.  B.  K. 
Lipotriche,  B.  Br. Melanthera,  Bohr. 
Ogiera,  Cass. Chalarium,  Poit. 
Monactis,  H.  B.  K. 
Wollastonia,  DC. 
Tilesia,  F.  W.  Mey. 
Pascalia,  Orteg. 
Rumfordia,  DC. 
Heliopsis,  Pers. 

?  Helepta,  Rafin. 
Kallias,  DC. 
Balsamorliiza,  DC. 

Guizotia,  Cass. 
BamtiUa,  DC. 
Veslingia,  Vis. 

Tetragonotheca,  Dillen. 
Halea,  Torr.  et  Gray. 
Engelmannia,  Torrey. 

Ferdinanda,  Lagasc. 
Chrysophania,  Kunth. Zaluzania,  Pers. 
Chiliophyllum,  DC. 

Hybridella,  Cass. 
Scalesia,  Arnott. 

RUDBECKIEJE. 
Echinacea,  Monch. 

Branneria,  Neck. 
Bobartia,  Petiv. 
Helichroa,  Rafin. 

Echinofiieria,  Nutt. 
Rudbeckia,  Linn. 

Obeliscotheca,  Vaill. 
Heliophthalmum,  Rafin 

Dracopis,  Cass. Obeliscaria,  Cass. 
Lepachys,  Less. 
Batibida,  Rafin. 

Andrieuxia,  DC. 
Anomostephium,  DC. 
Aspilia,  Thouars. 
Gymnopsis,  DC. 

Gymnolomia,  Kunth. 
PAldama,  Llav.  et  Lex. 

Wulffia,  Neck. 
Chakiatella,  Cass. 
Chilodia,  Rich. 
Gymnolowa,  Ker. 
Crodisperma,  Poit. 

Montagnasa.  DC. Eriocoma,  Kunth. 
Montanoa,  Llav.et  Lex. 
Eriocarpha,  Cass. 

3 

Sclerocarpus,  Jacq. 
Encelia,  Adans. 

Pallasia,  Ilerit. 
Philoglossa,  DC. 
Chrysostemma,  Less. 
Calliopsis,  Bchb. 

Diplosastra,  Tausch. ?  Peramibus,  Rafin. 

COBEOPSIDEJS. 
Agarista,  DC. 
Epilepsis,  Benth. Coreopsis,  L. 

Diodonta,  Nutt. 
Medusea,  Nutt. 
Heterodonta,  Nutt. Cosmidium,  Gray. 
Acispermum,  Neck. 
I^echea,  Cass. 
Chrysomelea,  Tausch. 

Tuckermannia,  NM. 
Actinomeris,  Nutt. 
Bidan,  Adans. 
Pt^rophyton,  Cass. 
Actimeris,  Rafin. 

Armania,  Berte"- Oyeda;a,  DC. Simsia,  Pers. 
Viguiera,  H.  B.  K. 
Leighia,  Cass. 
Harpalium,  Cass. Tithonia,  Desf. 
Helianthus,  L. 

Chrysis,  Renealm. 
Corona  Solis,  Tournef. 
Vocasan,  Adans. 
Discomela,  Rafin. 

Flourensia,  DC. 
BIDENTIDEjE. 

Campylotheca,  Cass. Bidens,  L. 
Kerneria,  Monch. 
Pluridens,  Neck. 
Edwardsia,  Neck. 
Ceratocephalus ,  Vaill. 

Cosmos,  Cav. 
Cosmea,  Willd. 

Adenolepis,  Less. 
Microdonta,  Nutt. 

VEBBESINE^. 
Lasianthea,  DC. 

Lasianthus,  Zuccar. 
Perymenium,  Schrad. Schistocarpha,  Less. 
Psathurochasta,  DC. 
Lipochaeta,  DC. 

lApoti-iche,  Less. ?  Zexmenia, Llax.etLex. 
Microchaeta,  Nutt. 
Aphanopappus,  Endl. SchizophyUum,  Nutt. 
Diplothrix,  DC. Selloa,  H.  B.  K. FeoBa,  Spreng. 
Verbesina,  Less. 

Locheria,  Neck. 
Siegesbeckia,  Gronov. 
Phcetusa,  Gsertn. 
Hamulium,  DC. 
Platypteris,  DC. 

Acoma,  Benth. 
Coreocarpus,  Benth. 
Mendezia,  D  C. 
Ditrichum,  Cass. Micractis,  DC. 
Spilanthes,  Jacq. 

Ceruchis,  Gaertn. 
Acmella,  DC. 
Athronia,  Neck. 
Salivaria,  DC. 

Dunantia,  DC. 
Ximenesia,  Cav. 
D 

Sanvitalia,  Jass. Lorentea,  Orteg. 
Anaitis,  DC. 
Oligogyne,  DC. 
Hai-pephora,  Endl. 
Synedrella,  Ocertn. 
Calyptrocarpus,  Less. Electra,  DC. 
Chromolepis,  Benth. 
Chrysanthellum,  Bich. 

ChrysantheUina,  Cass. 
Sebastiania,  Bertol. CoUoea,  Spreng. 

Neuractis,  Cass. 
Glossocardia,  Cass. 
Heterospermum,  Willd. 
Heterosperma,  Cav. 

Glossogyne,  Cass. Delucia,  DC. 
Narvalina,  Cass. 

NeedJutmia,  Cass. 
Thelesperma,  Less. 
Isostigma,  Less. 

FLAVEBIEuE. 
Flaveria,  Juss. 

Vermifuga,  Ruiz  et  P Broteroa,  DC. Brotera,  Spreng. 
Nauemburgia,  Willd. 

Enhydra,  Loureir. 
Meyera,  Schreb. 
Sobrya,  Pers. 
Hingcha,  Roxb. Tetractis,  Reinw. 

TAGETE^. 
Adenophyllum,  Pers. Willdenovoa,  Cav. 

Schleehtendalia,  Willd. 
Lebetina,  Cass. 

Boebera,  Less. 
Dissodia,  Willd. 

Dysodia,  Cav. 
Gymnolcena,  DC. 
AciphyUa,  DC. 

Clomenocoma,  Cass. 
BartoUna,  Adans. 

Hymenatherum,  Cass. Riddellia,  Nutt. 
Solenotheca,  Nutt. 
Tagetes,  Tournef. 

Diglossus,  Cass. Enalcida,  Cass. 
Thymophylla,  Lagasc. 
Adenopappus,  Benth. 
Syncephalantha,  Bard. 
POROPHYLLE.E. 

Porophyllum,  Vaill. Kleinia,  Jacq. 
Tsinoma,  Hernand. 
Hunteria,  Fl.  mex. Cusimbua,  DC. 
Kugaia,  DC. 

Chaethymenia,  H.  et  A . 
GAILLARDLE.E. Gaillardia,  Foug. 
Galardia,  Lam. 
Colonnea,  Buchoz. 
Virgilia,  Herit. Galordia,  Reuschel. 

Balduina,  Nutt. Endorima,  Raf. 
Aetinospermum,  Ell. 

Leptopoda,  Nutt. Leptocarpha,  Raf. 
Achyrachsena,  Sclmuer. 

Lepidostephanus,  Btl. 
HELENTEjE. 

Gutierrezia,  Lagasc. 
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Achyropappus,  H.  B.  K. 
ChamcBStephanum,  W. 

Schkuhria,  Roi}i. 
Tetramrpum,  Mbnch. 
Mieria,  Llav.et  Lex. 

Amblyopappus,  Hooker. Florestina,  Cass. 
Lepi'lopappiis, Fl.  mex. Actinolepis,  DC. 

Bahia,  DC. 
JyriophyUum,  Lagaso. 
Trichophyllum.,  Nutt. Phialis,  Spreng. 

Richteria,  Karelin. 
Oxylepis,  Benth. Macrocephalus,  Nutt. 
Macrocarphus,  Nutt. 

Hymen  opappus ,  Heiit. Bothia,  Lam. 
Chsenactis,  DC. 
Polypteris,  Nutt. 
Espejoa,  DC. 
Cercostylos,  Less. 

Polypteris,  Less. Giintheria,  Spreng. 
Hopkirkia,  DC. 
Hymenoxis,  Cass. 
Stylesia,  Nutt. 
Cephalophora,  Cav Gra;mia,  Hook. 

Actinella,  DC. 
Actinea,  Cass. 
Dugaldea,  Cass. 
Ptilepida,  Raf. 

Cancrinia,  Karel. 
Jaumea,  Pers. 

Kleinia,  Juss. 
Burrielia,  DC. 
Ptilomeris,  Nutt. 
Dichaeta,  Nutt, 
Picradenia,  Hook. 
Helenium,  L. 

Helenia,  L. 
Brassavola,  Adans. 
Tetrodus,  DC. 
Mesodetra,  Rafin. 

Amblyolepis,  DC. 
Rosilla,  Less. 
Trinchinettia,  Endl. 

Schomburgkia,  DC. 
Hecubiea,  DC. 
Baeria,  Fisch.  et  Mey. 
Callichroa,  Fisch.  et  Mey. 
Calliachyris,  Torr.  et  Or. 
Oxypappus,  Benth. 
Rancagua,  Poepp.  et  End. Lasthenia,  Cass. 
Argyroxiphium,  DC. 

Argyrophyton,  Hook 
Pleuiophyllum, ^ooA;,  fil. 

GALINSOQEJE. 
Lemmatium,  DC. 

Caleacte,  Less. 
Calydermos,  Lagasc. Calebrachys,  DC. 
Meyeria,  DC. 
Callilepis,  DC. 
Calea,  P.  Br 
Caleacte,  DC. 
Mof^iana,  Lagasc. 
Leontophthalmum,  Less 

AUocarpus,  H.  B.  K. 
AUoispei-mum,  Willd. 

VaTjgasia,  DC. Galinsoga,  Ruiz  et  Pav. 
Galinsogcca,  Zuccar. 
Wiborgia,  Roth. 

Sogalgina,  Cass. 
Galinsogea,  Less. 
Sogaligna,  Steud. 

Ptilostephium,  //.  B.  K. Tridax,  L. 
Blepharipappus,  Hook. 

PtiloneUa,  Nutt. 

Eriopappus,  Am. 
Marschallia,  Schreb. 

Persoonia,  Michx. 
Trattinickia,  Pers. 
Athanasia,  Walt. 
Phyteumopsis,  Juss. 

Dubautia,  Oaudioh. 

SPHENOGYNEjE. 

Sphenogyne,  R.  Br. Oligacrion,  Cass. 
Spermophylla,  Neck. Thelythamnos,  Less. 
Xerolepis,  DC. 

Ursinia,  Gcertn. 
Amida,  Nutt. 
Lagophylla,  Nutt. Harpsecarpus,  Nutt. 
Madia,  Molin. Madarella,  Nutt. 

Biotia,  Cass. 
Silphiosperma,  Steetz. Madaria,  DC. 

Madriopsis,  Nutt. 
Hemizonia,  DC. 
Amauria,  Benth. 
Tollatia,  Etidl. 

Oxyura,  DC. Hartmannia,  DC, 
Madaroglossa,  DC, 

Layia,  HooL  et  Am. 
Lepidostephanus,  Bartl. 
Anisocarpus,  Nutt. 
Osmadenia,  Nitt. 
Calycadenia,  DC. 

ANTHEMIDE.E. 
CEdera,  DC. 
Eumorphia,  DC. 
Aganippea,  DC. Heliogenes,  Benth. 
Epallage,  DC. Anthemis,  DC. 

Chamcemelum,  DC. 
Marcelia,  Cass. 

Maruta,  Cass. 
Pe^-idercea,  Webb 

Lugoa,  DC. 
Lyonettia,  Cass. 
Anacyclus,  Pers. Hiorthia,  Neck. 
Cyrtolepis,  Less. Ormenis,  Cass. 
Cladanthus,  Cass. 
Lepidophorum,  Neck Ptarmica,  Tournef. 
Achillea,  Neck. 
Diotis,  Desf. 

Giiaphalium,  Touraef. Otanthus,  Link. 
Santolina,  Tournef. 

Chamascyparissus,  DC. Babounya,  DC. 
Nablonium,  Cass. 
Lasiospermura,  Lagasc. 
Lanipila,  DC. 
Mataxa,  Spreng. 

CHR  YSANTHEMEuE. 
Steiroglossa,  DC. Lidbeckia,  Berg. 
Gamolepis,  Less. 
Lasthenia,  DC. 

Ilologymne,  Bartl. 
Psiloth'amnus,  DC. Ja/;quemontia,  Belang. 
Spiridanthus,  Fenzl. 
Coinogyne,  Less. 
Egletes,  Less. Xerobius,  Cass. 
£y sella,  Rchb. Venogasia,  DC. 

Leucopsidium,  DC. 

Xanthocephalum,  WiUd. 
Phymaspermum,  Less. Hisutsua,  DC. 
Brachanthemum,  DC, 
Nananthea,  DC. 
Leucanthemum,  Toiwnef. 

Phalacrodiscus ,  Less. 
Phalacroglossum,  DC. 
Diabasis,  DC. 
Enuchogiossum,  DC. Phalacrocarpum,  DC. 

Prolongoa,  Boiss. 
Adenachsena,  DC. 
Matricaria,!/. 
Pyrethmm,  Gairtn. 

Gymnocline,  Cass. Xanthoglossa,  DC. 
Coleostephus,  Cass. 
Tridactylina,  DC. Dendranthema,  DC. 

Allardia,  Decaisne. 
Chrysanthemum,  DC. Ismelia,  Cass. 
Pinardia,  Cass. 
Glebionis,  Cass. 
Pinardia,  DC. 
Centrospermum,  Spra. 
Heteranthemis,  Schott. 
Centrachoena,  Schott. 
Spermoptera,  DC. 
Mayarsa,  DC. 

Preauxia,  C.  H.  Schultz. 
Monoptera,  C.H.  Schultz. 
Stigmatotheca,  C.  H.  S. 
Argyranthemum,  Webb. Dimorphotheca,  Vaill. 

Meteor ina,  DC. 
Gattenlwfia,  Neck. 
Cardispermum,  Traut. 
Lestibodia,  DC. 
Blaxium,  DC. 
Castalis,  DC. 
Rutidocarpa;a,  DC. Arnoldia,  DC. 
Triplocarpcca,  DC. Acanthotheca,  DC. 

Monolopia,  DC. 
Steirodiscus,  Less. 
Schistostephium,  Krebs. 
Chlamysperma,  Less. Villanova,  Lagasc. 
Brachymeris,  DC. 

Brachystylis,  E.  M. Jacosta,  E.  Mey. 

COTULE^. 
Lapeyrousia,  Thunb. Peyrousia,  DC. Otochlamys,  DC. 
Cotula,  Gcertn. 

Baldingeria,  Neck. 
Cenocline,  Koch. 
Strongylosperma,  Less. 
Cenia,  Comw.ers. Lancisia,  Gasrtn. Homalotes,  DC, 
Aromia,  Nutt. 

ATHANASIEM. 
Lonas,  Adans. 
Gonospermum,  Less. 
Metagnanthus,  Endl. 
Hymenolepis,  Cass. 

Holophyllum,  Less. Pristocarplia,  E.  Mey. 
Bembecodium,  Kunz. 
Athanasia,  Cass. 
Saintmorysia,  Endl. 

Morysia,  Cass. 
ARTEMISIEJE. 

Stilpnophytum,  Less. Mesoteirus,  DC. 
Lepidotheca,  Nutt. 

Artemisia,  L, 
Dracunculus,  Bess. 
Oligosporus,  Cass. Senphidium,  Bess. 
Seriphida,  Less. 
Abrotanum,  Tournef. 
Absintldum,  Tournef 

Crossostephium,  Cass. 
Tanacetum,  Z/inw. Psanacetum,  Neck. 

Brocchia,  DC. 
Hippioides,  DC. Sphaeromeria,  Nutt. 

Plagius,  Herit. Balsaraita,  Less. 
Adenosolen,  DC. 
Marasmodes,  DC. 
Pentzia,  Thunb. 
Chlaniydophora,  Ehrenb. 
Myriogyne,  Less. Sphaeromorphsea,  DC. 
Machlis,  DC. 

HIPPIEM. 
Abrotanella,  Cass. Trineuron,  Hook.  fil. 
Ceratella,  Hook.  fil. 
Leptinella,  Cass. 
Plagiochilus,  Arnott. Soliva,  Ruiz  et  Pav. 

Gymnostyles,  Juss. Solivcea,  Cass. 
Hippia,  L. 
ERIO  CEPHALEJE. 

Eriocephalus,  L. 
Monochlcvna,  Cass. 
Cryptogyne,  Cass. 
ANGIANTHEJE. 

Stylonceras,  Labill. 
Ogcerostylus ,  Cass. Actinobole,  Endl. 

Hyalolepis,  DC. 
Phyllocalymma,  Benth. 
Angianthus,  Wendl. Cassinia,  R.  Br. Hirnelia,  Cass. 

Cylindrosurus ,  Benth. Skirrhophorus,  DC. 
Eriocladium,  Lindl. 

Pogonolepis,  Steetz. 
Myriocephalus,  Benth. 
Gnephosis,  Cass. 
Pachysurus,  Steetz. Calocephalus,  R.  Br. 
Leucophyta,  R.  Br. 
Craspedia,  Forst. Richea,  Labill. 
Pycnosorus,  Benth. Chrysocoryne,  Endl 

Crossolepis,  Benth , 

CAS  SINTER. 
Ammobium,  R.  Br. 
Lxodia,  R.  Br. 
Rhynea,  DC. Cassinia,  R.  Br. 

Chromochiton,  Cass. 
Achromolccna,  Cass. 

Chthonocephalus,  Steetz. 
HELICHRYSE2E. 

Humea,  Smith. Calomeria,  Vent. 
Agathomeris,  Delaun. Razumovia,  Spreng. 

Crossolepis,  Less. 
Pithocarpa,  Lindl. 
Quinetia,  Cass. Rutidosis,  DC. 
Anisolepis,  Steetz. 
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Uhodanthe,  Lindl. 
Lawiencella,  lAndl. 
Xyridanthe,  Lindl. 
Podotheca,  Cass. 

Podosperma,  Labill. 
Phainopoda,  Cass. 

Leptorhynchus,  Less. 
lihytidanthe ,  Benth. 

Waitzia,  Wendl. 
Viraya,  Gaudich. 
Morna,  Lindl. 

Millotia,  Cass. 
Pterochaeta,  Steetz. 
Ixiola?na,  Benth. 
Chrysodiscus,  Steetz. 
Panaetia,  Cass. 
Podolepis,  Labill. 

Scaliopsis,  Walp. 
Scalia,  Sims. 
Stylolepis,  Lehm. 
Doratolepis,  Benth. 

Siemssenia,  Steetz. 
Swammerdamia,  DC. 
Ozothamnus,  R.  Br. 

Faustula,  DC. 
Petalolepis,  DC. 

Chrysocephalum,  Walp. 
Eriosphaera,  Less. 
Leontonyx,  Cass. 

Spiralepis,  Don. 
Helichrysum,  DC. 

Anaxeton,  Gaertn. 
Argyroco'ine,  Gaertn. Hebelcena,  DC. 
Xerochlceyia,  DC. 
Blepharolepis,  DC. 
Taxostiche,  DC, 
Lepicline,  Cass. 
Ereicephyllum,  Less. 
Chinostemma,  DC. 
Leucostemma,  Don. 

Helipterum,  DC. 
Leucochrysum,  DC. 
Leiochrysum,  DC. 
Sericophorum,  DC. 
Pachypterum,  Steetz. 
Astelma,  Less. 
Damironia,  Cass. 
Syncarpha,  DC. 
Edmondia,  Cass. 

Hyalosperma,  Steetz. 
Aphelexis,  Boj. 
Freemania,  Boj. 

:^tenocline,  DC. 
Achyrocline,  DC. 
Gnaphalium,  Don. 

Omalotheca,  DC. 
Euchiton,  DC. 
Homalotheca,  Cass. 

Cladochaeta,  DC. 
Pteropogon,  DC. 
Schoenia,  Steetz. 
Lasiopogon,  Cass. 
Amphidoxa,  DC. 
Demidium,  DC. 
Filago,  I'ournef. G'ifola,  Cass. Impia,  Dodon. 

Oglifa,  Less. 
Logfia,  Cass. 
Achariterium,  Bl.et  Fg. 
Xerotium,  Bluff.etFing. 

Metalasia,  B.  Br. 
Endoleuca,  Cass. 

Erythropogon,  DC. 
Lachnospermum,  WiUd. 

Carpholoma,  Don. 
Pachyrhynchus,  UC. 
Elytropappus,  Cass. 
Disparage,  Gcertn. 
Amphiglossa,  DC. 

SEBIPHIEJE. 
Stoebe,  Less. 
Seriphium,  Lesi.  \ 

Eremanlhis,  Cass. 
Pleuroceplialum,  Cass. 
Acrocephalum,  Cass. 

Perotriche,  Cass. 
Gymnachwna,  Rclib. 
ANTENNARIEJE. 

Trichogyne,  Less. 
Ifioga,  Cass. Phsenocoma,  Do^i. 

Petalacte,  I>on. 
Petalolepis,  Less. 

Anaxeton,  Cass. 
Antennaria,  R.  Br. 
Disynanthus,  Rafin. 

Anaphalis,  DC. 
Leontopodium,  R.  Br. 

LEYSSEREM. 
Athrixia,  Ker. 

Asteropsis,  Less. 
Antithrixia,  DC. 
Leyssera,  L. 

Asteropterus,  Vaill. 
Callicornia,  Burm. 
Longcliampia,  Willd. 
LeptophytKS,  Cass. Pterothrix,  DC. 

Rosenia,  Thunb. 
RELHANIEJE. 

Carpesium,  L. 
Amblyocarpum,/^.€(  Mey. 
Syncephalum,  DC. 
Oligodora,  DC. 
Nestlera,  Spreng. 

Steplianopappus,  Les. 
Columellea,  Jacq. 

Polychaetia,  Less. 
Relhania,  Hent. 
Eclopes,  Gairtn. 

OdontophyUum,  DC. 
RhigiophyUum,  Less. 

Rhynchopsidium,  DC. 
Rhynchocarpus,  Less. 

Osmites,  Cass. 
BelUdiastrum,  Vaill. 
Spanotrichum,  E.  Mey. 

Osmitopsis,  Cass. 
NEUROL^NEJE. 

Neurolaena,  R.  Br. 
Calea,  Gaertn. 

Faujasia,  Cass. 
Eriothrix,  Less. 
Stilpnogyne,  DC. Erechtites,  Raf. 

Neoceis,  Cass. 
Microderris,  DC. 
Tylodiscus,  DC. 
?  Plagiotome,  DC. 

Ceradia,  Lindl. 
Cremocephalum,  Cass. 

Crassooephalum,  Mon. 
SENECIONEm. 

Gynura,  Cass. Emilia,  Cass. 
Asterosperma,  Less. 
Oligothrix,  Cass. 
Mesogramma,  DC. Cineraria,  Less. 
Xenocarpus,  Cass. 

Senecillis,  Gwrtn. 
Ligularia,  Cass. 
Hoppea,  Rchb. Arnica,  L. 

Aronicum,  Neck. 
Grammarthron,  Cass. 

Doronicum,  L. 
Werneria,  U.  B.  K. 

Oresigonia,  Willd. Culcitium,  H.  B.  K. 
Gynoxis,  Cass.  \ 

Cacalia,  DC. 
Aulacophora,  DC. 

Delairea,  Lemaire. 
Cissampelopsis,  Lemaire. Psacalium,  DC. 

I'entacalia,  Cass. 
Lopholaena,  DC. Kleinia,  L. 

Cacalia,  Cass. 
CacaliantJiemum,  Dilln. Acleia,  DC. 

Sejiecio,  Less. 
Anecio,  Neck. 
Aspelina,  Neck. 
Seneciotypus,  Dumort. 
Obejaca,  Cass. 
Herbichia,  Zawadsliy. 
Farobaia,  Schrank. Eudorus,  Cass. Hubertia,  Bory. 
Pithosillum,  Cass. 
Synarthrum,  Cass. 
Sclerobasis,  Cass. 
Carderina,  Cass. 
PericalUs,  Don. 
Bethencourtia,  Chois. 
Danaa,  Colla. 
Heterolepis,  Bert. 
Adenotrichia,  Lindl. 
Scrobicaria,  Cass. 
^tlieoloina,  Cass. 
Dorobwa,  Cass. 
Roldana,  Llav.  et  Lex. 

Brachyrhynchos,  Less. 
Trachy carpus,  DC. 

Crocidium,  Hook. 
Madaractis,  DC. 
Tetradymia,  DC. 
Lagothamnus,  Nutt. Raillarda,  Gaudich. 
Bedfordia,  DC. 
Nothonia,  DC. 
Lachanodes,  DC. 
Pladaroxylon,  Endl. 

Euryops,  Cass. ?  Hertia,  Neck. 
Enantioti-ichum,  E.My. 

Balbisia,  DC. 
Ingenhouzia,  Berter. Robinsonia,  DC. 

V.  Cynare.e. 
CALENDULEJE. 

Calendula,  Neck. 
Oligocarpus,  Less. 
Tripteris,  Less. 
OS  TE0SPERME2E. 

Osteospermum,  L. EriocUne,  Cass. 

0TH0NNE7E. 
Heteractis,  DC. 
Gymnodiscus,  Less. Othonna,  L. 

Aristotela,  Adans. Doi-ia,  Less. 
Hertia,  Less. 

Ruckeria,  DC. 
Harpocarpus,  Endl. AcantJmephalus,  Ka. 

ARC  TOTEM. 
Arctotis,  Gcertn. Arctotheca,  Vaill. 

Odontoptera,  Cass. 
Steganotus,  Cass. 

Cymbonotus,  Cass. Venidium,  Less. 
Cleithria,  Schrad. 

Haplocarpha,  Less. 
Aloiozonium,  Kze. 
Landtia,  Less. 

Arctotheca,  Wendl. 
Cryptostenima,  R.  Br. CynoHs,  Uoffmansegg. 
Microstephium,  Less. 
Heterolepis,  Cass. 
Heteromorpha ,  Cass. 

GOBTERIEM. 
Stephanocoma,  Less. CuUumia,  R.  Br. 
Gorteria,  Gcertn. Personaria,  Lam. 
Hirpicium,  Cass. Didelta,  Less. 

Choristea,  DC. 
Favonium,  Gaertn. 
Brctcnillia,  Bucholz. 
Cuspidia,  Gcertn. 
Aspidalis,  Gaertn. 

Berklieya,  Ehrh. 
Crocodylodes,  Adans Basteria,  Houtt. 
Agriphyllum,  Juss. Rohria,  Vahl. 
Gorteria,  Lam. 
Zarabellia,  Neck. 
Evopis,  Cass. 
Agriphyllum,  Less. Basteria,  DC. 
Trichodes,  DC. 
Trichocoma,  DC. 

Gazania,  Gcertn. Mussinia,  Willd. 
Moehnia,  Neck. 
Melanchrysum,  Cass. 
Leptomorpha,  DC. 

Stobaja,  Thunb. 
Apuleia,  Gaertn. Arelina,  Neck. 
ECHINOPSIDEJE. 

Echinops,  L. 
Echinopus,  Tournef. Echinanthus,  Neclv. 

Acantholepis,  Less. 
CABDOPA  TEJE. 

Cardopatium,  Juss. 
Brotera,  Willd. 
Chamaileon,  C.  Baiili 
XERANTHEME.E. 

Xeranthemum,  Tournef. 
Xeroloma,  Cass. 
Harrisonia,  Neck. Chardinia,  Desf. 

Siebera,  Gay. 

CARLINE2E. 
Saussurea,  DC. 

Heterotrichum,  Bieb. Bennetia,  Gray. 
Lagurostemon,  Cass. 
Cyathidium,  Cass. 
Laguranthera,  C.A.M. Theodorea,  DC. 
Eriostemon,  Less. 

Aucklandia,  Falc. 
Haplotaxis,  DC. Frolovia,  Ledeb. ?  Hemisteptia,  Bunge 

Eriocoryne,  Wall. Dolomiaea,  DC. 
Arctium,  Lam. 

Arctio,  Lam. 
Arction,  Cass. 
ViUarsia,  Guettarc 
Bertmrdia,  Vill. Stechmannia,  DC. 

Staehelina,  DC. 
Kochlea,  Endl. Carlina,  Tournef. 
Heracantha,  DC. 
Miti,ia,  DC. 
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Chamceleon,  DC. 
Carlowizia,  DC. 

Atractylis,  L. 
Crocodylodes,  Vaill. 
Acarna,  Cass. 
Anactis,  Cass. 
Cirsdlium.  DC. 
Spadactis,  Cass. Thevenotia,  BC. 

Cousinia,  Cass. 
Aneatliia,  DC. 
Aucheia,  DC. 
Poly  taxis,  Bwnge. 

CENTA  URIE2E. 
Amberboa,  Pers. 

Chryseis,  Less. Gfoniocaulon,  DC. 
Cyanojysis,  Cass. 
Cyanastrum,  Cass. 
Cyanopis,  Cass. Lacellia,  DC. 
Volutai-ia,  Cass. Volutarella,  Cass. 
Chryseis,  Cass. 
Pararhysis,  DC. 
Phceopapjnis,  DC. 
Psephellus,  Fisch. 
Amblyopogon,  Fisch. 
Xanthopsis,  DC. 

Zoegea,  L. 
Microlonchus,  I>C. Mantisalca,  Cass. 

Uralepis,  DC. 
Tricholepis,  DC. 
Achyropappus ,  Bieb. 
Odha^wpappus,  Endl 
Alaphalantias ,  Endl. 

Tomanthea,  Dc\ 
Crupina,  fass. Centaurea,  Less. 

Crocodilium,  DC. 
Calcitrapa,  DC 
Cyanus,  DC. Centaureum,  DC. 
Phrygia,  Gray. 
Hypophcestum,  Gr. Polyacantha,  Gr. Leucantha,  Gray. 
Hyalea,  DC. Microlophus,  Cass. 
Piptoceras,  Cass. Cliartolepis,  Cass. 
Plialolepis,  Cass. 
Callicephalus,  C.  A.  M. 
Platylophus,  Cass. 
Jacea,  Cass. 
Pterolophus,  Cass. 
Lepteranthu.t,  DC. Stenolophus,  Cass. 
^theopappus,  DC. 
Stizolophus,  DC. 
Pleotocephalus,  DC. 
Psephellus,  Cass. 
Heterolophus,  Cass. 
Cheirolophus,  DC. 
Melanoloma,  Cass. 
Odontolophus,  Cass. 
Lopholoma,  Cass. 
Spilacron,  Cass. 
Acrolophus,  Cass. Acrocentron,  Cass. 
Hymenocentron,  Cass. 
Fertttiixa,  Cass. 
Mesocentron,  Cass. 
Triplocentron,  Cass. 

Corethropsis,  DC. 
Podia.  Neck. 
PhUostizus,  Cass. 
Pectinastrum,  Cass. 
^lopMum,  Cass. 

Cnicus,  FaiM. 
Carbeni,  Adans. 

Tetramorphaea,  DC. 
CARTHAMEJE. 

Kentrophyllum,  iVecfc. Hohenwarta,  West. 
Heracantha,  Lk. 
Atractylis,  Vaill. 
Odontognatia,  DC. Thamnacantha,  DC. 

Carthamus,  Tournef. 
Onobroma,  DC. 
Carduncellus,  ^dans. 

SILYBE2E. 
Silybum,  FaiJi. Galactites,  Monch. 
Tyrimnus,  Cass. 

CARDUINEm. 
Onopordon,  FaiJL beanos,  Adans. 
Cynara,  FaiM. Spanioptilon,  Less. Carduus,  Gtertn. 
Clavena,  I>C. Picnomon,  LobeL 
Acarna,  Vaill. 
PicnoGomon,  Dalech. 

Cirsium,  Tournef. 
Cnicus,  Schreb. 

Breea,  Less. 
Lophiolepis,  Cass. Odontolepis,  Boiss. E)-iolepis,  Cass. 
Epitrachys,  DC. Orthocentrum,  Cass. 
Corynotrichum,  DC. 
Cephalonoplos,  Neck. Onotrophe,  Cass. 

Erythrolsena,  Sweet. Chamaspeuce,  Alpin. 
Cirsium,  Less. 
Ptilostemon,  Cass. 
Lamyra,  Cass. 
Platyrhaphium,  Cass. Notobasis,  Cass. 

Echenais,  Cass. 
Lappa,  Tournef. SERRA  TULEJE. 
Acroptilion,  Cass. 
Rhaponticum,  DC. 
HooMa,  Neck. 
Centaureum,  Hall. 
StemmacantJM,  Cass. 
Cestrinus,  Cass. 

Leuzea,  DC. Rhacoma,  DC. 
Fornicium,  Cass. 
Malacocephalus ,  Tsch. Alfredia,  DC. 

Serratula,  DC. 
Sarreta,  DC. 
Mastrutium,  Cass. 
Pereuphora,  Holfmans. Klasea,  Cass. 
Oligochceta,  DC. Jurinea,  Cass. 

Sub-order  IL  LABIATIFLOR^. 
VI.  MutisiacejE. 
BARNADESIEm. 

Sclilecbtendalia,  Less. 
Diacantha,  Less. 
Bamadesia,  JAnn.f. 
Bacazia,  Ruiz  et  Pav. 
Penthea,  Don. 

Dasyphyllum,  LT.  B.  iT. Fulcaldea,  Poir. 
Turpinia,  H.  B.K. 
Voigtia,  Spr. 
Dolichostylis ,  Cass. 

Flotovia,  Spreng. 
Piptocarpha,  Hook. 

Nardophyllum,  Hook 
Seris,  Less. 
Lycoseris,  Cass. ;  Diazeuxis,  Don. 

Langsdorjia,  Willd. 
Cba'tachlaena,  j^on. 
Chuquira^a,  Jwss. Johamiia,  Willd. 

Joanne sia,  Pers. 
Joannea,  Spr. 

Moquinia,  DC. 
Spadonia,  Less. 

Gochnatia,  LT.  D.  iT. 
C'yclolepis,  Don. 
Cyclopis,  Guillem. 
-(4Mas(rapfeia,  Don. 
Pentaphorus,  Don. 
Hedraiophyllum,  Less. 

Augusta,  Leandro. 
Stiflia,  Mik. SanhUaria,  Leandr. 
Mocina,  DC. 

Mutisia,  L./i. 
Guariruma,  Cass. 
HolophyUum,  Less. 
Haplop'hyllvm,  Less. 

Proustia,  Lagasc. 
Leworyphe,  Endl. 

Tlielecarpea,  DC. 
Harmodia,  Don. 

Calopappus,  Meyen. 
Hyalis,  Don. Brachyclados,  Dow. 
Chaetanthera ,  iSwi^  et  P. 

Bichenia,  Don. 
Cherina,  Cass. 
Enthrixia,  Don. 
Proselia,  Don. 
Prionotophyllum,  Less. 
Tylloma.  Don. 

Pachylaena,  Don. Trichocline,  Cass. 
Amblysperma,  Dewf/i. Onoseris,  DC. 

Cladoseris,  Less. 
Chcetachlcena,  Don. 

Isotypns,  ̂ .  D. ,SeHs,  Willd. 
miaria,  DC. 

Oldenburgia,  Less. 
Scytala,  E.  Mey. 

Leucomeris,  Dow. 
Myripnois,  Bunge. Ainslisea,  DC. 
Chionoptera,  DC. 
Carmelita,  CL  Cay. 
Gerbera,  Gronov. 

Aphyllocaulon,  Lag. 
Leptica,  E.  Mey. 
PUoselk>ides,  Less. 

Oreoseris,  DC. 
Bemiera,  DC. 
Dicoma,  Cass. 

Leucophyton,  Less. 
Xeropappus,  Wall. jlfierocoma,  DC. 
Rhigiothamnus,  Less. Macledium,  Cass. 
Nitelium,  Cass. 
Pterocoma,  DC. 

Printzia,  Cass. 
I      Lloydia,  Neck. 

Perdicium,  Lagasc. 
Pardisium,  Burm. 
Leiocarpum,  DC. Anandria,  Siegesb. 
Leibnitzia,  Cass. Oriastrum,  Popp. 

LERIE^. 
Chaptalia,  Few*. Cursonia,  iVutt. 
Lieberkuhnia,  Cass. 
Oxydon,  Less. Loxodon,  Cass. 
Chevreuilia,  Cass. 

P^  C ELIDE JH. 
Lucilia,  Cass. 
Oligandra,  Less. 
Facelis,  Cass. 

VII.  Nassaviace^. 
POD  CHYRIDEuE. 
Polyachyrus,  Lagasc. 

Bridgesia,  Hook. Diaphoranthus,  Mey. 
Cephaloseris,  Popp. 

iViS'^^F/L;^. 
Nassavia,  Commers. 

Nassovia,  Pers. 
Mastigophorus,  Cass. Triachne,  Cass. 
Triptilion,  Ptii^  et  Pau. 

Acanthophyllum,  Hook et  Arn. 
Panargyrum,  Lagasc. Pentanthus,  Less. 
Piptostemma,  Don. 

Caloptilium,  La,gasc. 
Sphairocephalas,  Laga. 
Portalesia,  Meyen. 

TRIXIDEJE. 
Pamplialea,  Lagasc. 

Ceratolepis,  Cass. 
Cephalopappus,  iVees  et iWarf 
Pleocarphus,  Don. 
Pentanthus,  SboA;  et  Jrn Jungia,  L.fil. 

Trinacte,  Gsertn. 
Rhinactina,  Willd. 
Martrasia,  Lagasc. 

Moscharia,  Pwi^  et  Pai). 
Moschifera,  Molina. 
Mosigia,  Spreng. 
Gastrocarpha,  Don. 

Leuceria,  Lagasc. 
Leucha^ria,  Less. 
Macrobotrys,  DC. 

Lasiorrhiza.  Lagasc. Bertolonia,  DC. 
Frageria,  DC. Maclovia,  DC. 
Cassiopea,  Don. 

Chabrfea,  DC. 
Bowmannia,  Gardn. 
Ptilurus,  Don. 
Dumerilia,  Less. 
Trixis,  P.  Dr. Cleanthes,  Don. 

Platychilus,  Cass. 
Holochilus,  Cass. 
Oligophyllon,  Less. 
PolyphyUon,  Less. Prionanthes,  Schrank. 
Tenoria,  Berter. 
Alcithoe,  Don. 

Dolichlasium,  Lagasc. 
Perezia,  Lagasc. 

ChcetantJiera,  H.  B.  K. 
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Clai-ionea,  DC. 
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Drozia,  Cass. lum.  Less. 

Asteroserh,  Eudl. 
Scolymanthv.s,  Willd. Tsanthus,  DC. 

Acouitia,  Don. 

I?  Pogonura,  DC. Caloseris,  Benth. 

Sub-order  III.  LIGULIFLOR^. 
VIII.  CiCHORACEvE. 

SCOLYME^. 
Scolymus,  Cass. 
Myscolus,  Cass. 
Diplostemma,  Hoclist.  et Steud. 

LAMPSANEJE. 
Larapsana,  Vaill. 
Lapsana,  Tournef. 

Soldevilla,  Lagasc. 
Hispidella,  Barnades. 

Apogon,  Elliot. 
Rhagadiolus,  Tournef. 
Kolpinia,  PaR. 

HYOSERlDEm. 
Arnoseris,  Ocertn. 
Hedypnois,  Tournef. 
Hyoseris,  L. 
Achyrastrum,  Neck. 

Calodonta,  Nutt. 
Aposeris,  NecJe. 
Catananche,  Tournef. 
Haenselera,  Boiss. 
Acanthophyton,  Less. 
Cichorium,  Tournef. 
Calais,  DC. 
Hymenonema,  Hook. 
Uropappus,  Nutt. 

Scorzonella,  Nutt. 
Tolpis,  Adans. 

Drepania,  Juss. 
Swertia,  Ludew. 
ChaUlania,  Neck. 

Schmidtia,  M'dnch. JEthionia,  Don. 
Polychcetia,  Tausch. 

Krigia,  Sclireb. 
Troximon,  Gcertn. 

Cynthia,  Don. 
Adopogon,  Neck. 
Luthera,  C.  H.  Schult. 

Microseris,  Don. 
Lepidonema,  Fisch.  et Mey. 
Fichtea,  C.  H.  Schultz. 
Bellardia,  CoUa. 

HYPOCHmRIDEm. 
Oreophila,  Don. 
Amhlachcenium,  Turcz. 

Cycnoseris,  Endl. 
Hypochaeris,  Linn, 

Achyrophorus,  Scop. 
Porcellites,   (partim) , 

Cass. 
Seriola,  Gcertn. 
Achyrophorus,  Vaill. Rodigia,  Spr. 
Piptopogon,  Cass. 
Agenora,  Don. Porcellites,  (partim), Cass. 

Robertia,  DC. 
Metabasis,  DC. 
Phalacroderis,  DC. 

SCORZONEREm. 
Thrincia,  Roth. 

Colobium,  Roth. 
Streckera,  Schultz. 

Leontodon,  L. 
Virea,  Adans. 

•  Antod07i,  Neck. 
Apargia,  Less. Asterothrix,  Cass. 
?  Fidelia,  Schultz. 
Oporinia,  Don. 

Phyllopappus,  Walp. 
Millina,  Cass. 
Geropogon,  L. 
Podospermum,  DC. 

Richardia,  Roth. 
Urospermum,  Juss. 
Arnopogon,  Willd. 

Tragopogon,  L. 
Hymenonema,  Cass. 
Rafinesquia,  Nutt. 
Scorzonera,  L. 

Lasiospora,  Cass. 
Lasiospermum,  Fisch. 
?  Fleischeria,  Steud. 

Anisocoma,  Torrey. 
Galasia,  Cass. 
Microderis,  DC. 
Picris,  L. 

Medicusia,  Monch. 
Spitzelia,  Schultz. 
Deckera,  Schultz. 

Helminthia,  Juss. 
Kalbfussia,  Schultz. 

LACTUCEjE. 
Picridium,  Desf. 
Reichardia,  Roth. 

Zollikoferia,  DC. 
Sonchus,  Linn. 
Leptoseris,  Nutt. 

iTrachodes,  Don. 
Heterachena,  Fresen. 
Malacothrix,  DC. 
Youngia,  Cass. 
Prenanthes,  Ocertn. 

Erytheremia,  Nutt. 
Pleiacanthus,  Nutt. 
Nabalus,  Cass. 
Harpalyce,  Don. 
Esopon,  Raf. 
Lygodesmia,  Don. Atalanthus,  Don. 

Chorisma,  Don. 
Chorisis,  DC. 

Phoenixopus,  Koch. 
Mycelis,  Cass. Phainopus,  DC. 

Melanoseris,  Decaisn. 
Brachyramphus,  DC. Lactuca,  L. 

Scariola,  Endl. 
Rhabdotheca,  Cass. 

Cyanoseris,  Koch. Chondrilla,  Tournef. 
Crinissa,  Don. 
Pyrrhopappus ,  DC. 

Taraxacum,  Juss. 
Leontodon,  Adans. 

Willemetia,  Neck. 
Calycosorus,  Schmidt. Wibelia,  Hoppe. 
Peltidium,  Zollikof. 
Aspideium,  Zollikof. 
Zollikofera,  Nees. 

Ixeris,  Cass. 
Zacyntha,  Tournef. 
Nemauchenes,  Cass. 

Endoptera,  b.  DC. 
Catyona,  Cass. 

Fhidoptera,  a.  DC. 
Lomatolepis,  Cass. 
Rhabdotheca,  Cass. 

Microrhynchus,  Less. 
Ammoseris,  Endl. 
Launea,  Cass. 

Trochoseris,  Pojyp.  et  En. 
Macrorhynchus,  Less. 
Macrorhynchium,  Rcb. 

Kymapleura,  Nutt. 
Cryptopleura,  Nutt. 
Stylopappus,  Nutt. Troximeria,  Nutt. 
Lagoseris,  Bieb. Pterotheca,  Cass. 

Trichocrepis ,  Vis. 
Crepinia,  Rchb. 
Intybellia,  Cass. 

Myoseris,  Lk. 
Pachylepis,  Less. Sclerolepis,  Monnier. 
Barkhausia,  Monch. 
Borkhausia,  Boehm. Barkhusenia,  Hopp. 
Hostia,  Monch. 
Deloderium,  Cass. 
?  Closirospermum,  Nk. Rodigia,  Spr. 

Ammogeton,  Schrad. Crepis,  L. 
Psilachenia,  Nutt. 
Intybus,  Fr. 
Intybellia,  Monnier. ^theorhiza,  Cass. 
CaUiopea,  Don. ?  Troximon,  Don. Berinia,  Brign. 
Brachyderea,  Cass. 
Phoecasium,  Cass. 

Homalocline,  Endl. 
Omalocline,  Cass. 

Crepidium,  Nutt. 

HIERACIEm 
Rothia,  Schreb. 

Voigtia,  Roth. Heteracia,  Fisch.  et  Mey. Andryala,  L. 
Eriophorus,  Vaill. 

Leucoseris,  Nutt. 
Apargidium,  Torr. Hieracium,  Tournef. 

Miegia,  Neck. Plancia,  Neck. 
Aracium,  Neck. 

Stenotheca,  Monnier. 
Dubyaea,  DC. Lasiopus,  Don. 
Mulgedium,  Cass. 
Agathyrsus,  Don. Galathenium,  Ni^it. 

Anisoramphus,  DC. 
Soyeria,  Monnier. Catonia,  Monch. 

Lepicaune,  Lapeyr. 
Hapalostephium,  Don Picrosia,  Don. 

Malacomeris,  Nutt. Agoseris,  Raf. 
Troximon,  Nutt. 

Pinaropappus,  Less. Dendroseris,  Don. 
Rhea,  Berter. 

DOUBTFUL  GENERA. 
Anisopappus,  i/ooA; ei^n.  Dolichogyne,  DC. 
Arrowsmithia,  DC.  Elachia,  DC. 
Cadiscus,  E.  Mey.  ' 

I  Psilostrophe,  DC. Trimetra,  Mog. 
I  Odontotrichum,  Zucc. 

Apatanthus,  Viviani. 
Abasoloa,  Llav.  et  Lex. 
AUendea,  Llav.  et  Lex. 
Galeana,  Llav.  et  Lex. 
Rosalesia,  Llav.  et  Lex. 

Bracheilema,  R.  Br. 
Gomesia,  Llav. 

LITTLE  KNOWN  GENERA. 
Mnesiteon,  Rajin. 
Microspermum,  Lagasc. 
Platzia,  Ruiz  et  Pav, 
Placus,  Lour. 
Galophthalmum,  Nees. 

Damatris,  Cass. 
Dimerostemma,  Cass. 
Glyphia,  Cass. Glycideras,  Cass. 
Gibbaria,  Cass. 

UNDESCRIBED  GENERA. 

lOphryosporus,  Meyen. Metazanthus,  Meym. 
I  Piptocarpha,  R.  Br. 

Munnozia,  Ruiz  etPav. 
Hysteronica,  Willd. Onopix,  Raf. Serinia,  Rcif. 

Lasiocephalus,  Schkcht.  |  Trichostenima,  R  Br. 
Numbers.  Gen.  1005.    Sp.  9000  ? 

Oteiza,  Llav. 
Koanophyllum,  Arrtid 

Position. — Calyceraceee. — Asterace^. — Dipsacaceee. [Turn  ooer. 
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The  Abyssiuians  employ  the  aromatic  leaves  of  Dichrocephala  latifolia  as  a  spice. 
An  oil  is  extracted  in  Abyssinia  from  the  seeds  of  the  Carthamus  tinctorius,  or  Schuf. 

 A.  Richard.    The  heads  of  a  Chrysanthemum  are  collected  in  Dalmatia  and  dried 
as  a  guard  against  mosquitoes ;  when  used  a  portion  is  ignited  upon  a  live  coal.— 
Visiani.  Crepis  lacera  is  called  by  De  Candolle  herba  venenatissima  {Prodr.  VII.  161) ; 
to  which  Tenore  adds  :  "  Venenatissima  planta  lacte  maxime  acri  scatens  ;  eademque 
cum  aliis  sponte  nascentibus  Chicoreis  ad  juscula  conficienda  lecta,  ssepe  ilia  come- 
dentes  miserrime  necavit."  Similar  qualities  are  ascribed  to  other  Cichoraceje, 
especially  Hieracium  virosum  and  sabaudum. 

ADDITIONAL  GENERA. 
Etholie^. 

Adenoon,  Dalzell. 

Heterocome^. 
Bolanosa,  A.  Gray. 

Agebate^. 
Hofmeisteria,  Wlprs.  -  Helogync. 

Adenostyle^. 
Neilreicllia,  Fenzl. 
Trichogonia,  Gardn. 

Kanimia,  Gardn. 

ASTERE^. 
Homostylium,  Nees. 
Warthemia,  £oi$s. 
Astradelphus,  R^my. 
Podocoma,  R.  Br. 

HETEROPAPPEiE. 
Laphamia,  A.  Gr. 
Pericome,  A.  Gr. 

Bellide^. 
Platystephium,  Gardn. 
Empliysopus,  Hook.  f. 
Ctenosperma,  Hook.  f. 

SOLIDAGINE^. 
Brachyactis,  Led. 

BACCHARIDEiE. 
Hymeuopholis,  Gardn. 

Targhonanthe-e. 
Scyphocoionis,  A.  Gr. Anthocerastes,  A.  Gr. 

Plucheine^. 
Gnaplialodes,  A.  Gr. 

iNULE.l^. 
Inulaster,  C.  H.  Sch. 
Pterochsete,  Boiss. 
Grantia,  Boiss. 
Leucactis,  Edgw. 

EcLIPTEit. 

Limnogeuuetou,  C.  H.  Sc/i. 

SiLPIIIE/E. 
Guardiola  must  be  expunged. 
Lindheiraera,  A.  Or. 

MeLAMPODIEwE. 
Diotosperma,  A.  Gr. 
Tulocarpus,  =  Guardiola,  H.  B.  K. 

IVe^. 
Parthenice,  A.  Gr. 

Coreopside^. 
Wurmschmidtia,  C.  H.  Sch. 
Stippia,  C.  H.  Sch. Eohinocephalum,  Gardn. 
Serpsea,  Gardn. 
Uhdea,  Kth. 

Vebbesine^. 
Prestinaria,  C.  H.  Sch.  =  Verbesina. 
Cosmidium,  Torr.  <&  Gr.  =  Thelesperma. Prionolepis,  POpp. 

FlA  VERIER. 
Sartwellia,  A.  Gr. 

Tagete^. 
Comaclinium,  Schddw. 
Gnaphalopsis,  DC.  =  HsTnenatherum . 

Gaillardie^. 
Agassizia,  A.  Gr. 

Helenie^. 
Pleurophyllum,  Hook.  f.  near  Argyroxiphium 

Galinboge.*;. 
Amphicalea,  Gardn. 

Anthemide^e. 
Heliogenes,  Benth.  =  Aganippea. 

COTULE^. 
Amblyopappus,  H  &  Am.  \  ̂   ̂ ^^^-^ Infantea,  Remy.  ) 

ARTEMISIEiE. 
Decaneui-um,  C.  H.  Sch. Xantho,  Rdmy. 

Hippies. 
Scleroleima,  Hook.  f. 

Helichryse.^. 
Dimorpbolepis,  A.  Or. Melalema,  Hook.f. 
Pteropogon,  DC. 
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Acroclinium,  A.  Gr. 
Belloa,  Rimy. 
Cephalipterum,  A.  Gr. 
Couanthodium,  A.  Gr. 
Asteridea,  Lindl. 
Raoulia,  Hook.  f. 
Pteiygopappus,  Hook.  f. 
Actiuopappus,  Hook.  f. 
Moneneyanthes,  A.  Gr. 
Achrysum,  A.  Gr. 

Senecione^. 
Psathyrotes,  A.  Gr. 
Centropappus,  Hook.  f. 
Melalema,  Hook.f. 

Arctote^. 
Ubiaea,  /.  Gay. 

Carduine^. 

Myopordon,  Boiss. 
Serratule^. 

Stictophyllurn,  Edgw. 

BARNADESIEiE. 
Linochilus,  Benth. 
Rhodactinia,  Gardn. 
Aglaodendron,  Rdmy. Aldunatea,  Remy. 

NaSSAVIE/E. 
Trianthus,  Hook.  f. 

TrIXIDE/E. 
MacrachiBnium,  Hook.  f. 
Eizaguirrea,  Rdmy. 

Hyoseride^. 
Harpacliajna,  Bunge. 

Hypoch^ride^e. 
Fabera,  C.  H.  Sch. 

Lactuce^. 
Dianthoseris,  C.  H.  Schultz. 
Calycoseris,  A.  Gr. 
Acanthocephalus,  Fisch. 
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Alliance  LI.    MYRTALES. — The  Myrtal  Alliance. 

Diagnosis. — Epigynous  Exogens,  with  polypetalous  dichlamydeous  flowers,  axile  placentoe, 
and  embryo  with  little  or  no  albumen. 

It  may  at  first  sight  appear  paradoxical  to  bring  into  close  contact  Orders  usually  so 
widely  separated  as  Composites,  Fringe-myrtles  and  Myrobalans  ;  and  it  must  be  con- 

fessed that  if  the  monopetalous  corolla  did  deserve  the  value  usually  assigned  to  it,  the 
measure  would  be  incapable  of  justification.  But  if,  as  it  is  one  of  the  objects  of  this  book  to 
show,  we  should  neglect  that  circumstance,  the  relationship  of  all  the  plants  now  mentioned 
will  be  less  problematical.  It  is  the  capitate  inflorescence  of  Composites  that  gives  them 
one  of  their  most  striking  peculiarities  ;  but  that  disappears  in  Valerianworts,  about 
whose  near  relation  to  Composites  no  one  entertains  a  doubt ;  and  among  the  Myi'oba- 
lans  and  Fringe-myrtles  the  tendency  to  a  capitate  condition  is  unusually  great  ;  as, 
for  example,  in  Combretum  and  Conocarpus  in  the  one,  and  in  four-fifths  of  the  species 
in  the  other.  The  relation  of  Myrobalans  to  Fringe-myrtles  is  not  hkely  to  be  disputed ; 
now  the  inflorescence  of  many  genera  differs  in  no  respect  from  that  of  Composites,  and 
on  the  other  hand,  numerous  Composites  agree  entirely  with  Fringe-myrtles  in  their 
glandular  leaves.  Moreover,  the  calyx  of  the  latter  has  often  as  great  a  claim  to  the 
designation  of  pappus  as  that  of  any  Composites  whatever.  It  must  be  confessed,  how- 

ever, that  we  have  not  at  present  among  Composites  any  such  tendency  to  a  separation 
of  the  petals  as  would  lead  to  the  expectation  of  finding  a  polypetalous  genus,  which 
would  render  the  assumed  connection  between  Fringe-myrtles  and  Composites  more evident. 

But  the  example  of  Phyteuma  among  Bellworts  leads  to  the  anticipation  of  such  a 
possibility;  or  if  not,  the  tendency  to  unite  the  petals  or  stamens,  which  is  so  common 
in  Myrtleblooms,  may  be  expected  to  result  in  a  monopetalous  corolla  among  the 
Fringe-myrtles. 

These  remarks  are  not,  however,  introduced  to  show  that  Composites  and  Myrtles 
ought  to  stand  in  the  same  Alliance.  That  would  certainly  be  an  unnatural  association. 
But  they  seem  to  show  conclusively  that  they  belong  to  Alliances  standing  extremely 
near  each  other. 

Natural  Orders  of  Myrtals. 

Ovary  \ -celled.    Ovules  pendulous.    Leaves  dotless.    Seeds  \ 
without  albuTuen.    Cotyledons  convolute  J 

Ovary  \ -celled.     Ovules  pendulous.    Leaves  dotless.     /Seeds!  075 albuminous.    Cotyledons  flat  J 
Ovary  l-celled.    Ovules  ascendirvg.    Leaves  dotted.    Embryo  \^^^ 

fused  into  a  solid  mass  j  ' 
Ovary  with  more  than  one  cell.    Floivers  polypetalous  or  dpeta-  "j lous.    Calyx  open,  minute.    Stamens  definite.    Ovules  pen- \- 27  7. 

dulous.  Cotyledons  minute.  {Occasionally  one-celled).  .  .  J 
Ovary  with  more  than  one  cell.    Flowers  polypetalous  or  apeta- 1 

lous.    Calyx  valvate.    Stamens  definite.    Ovules  horizontal  K  27^. 
or  ascending.  Cotyledons  fiat,  much  larger  than  the  radicle] 

Ovary  with  more  than  one  cell.    Flowers  polypetalous.    Calyx  I 
valvate.    Stamens  indefinite.    Cotyledom  flat,  much  shorter  1 279. 
than  the  radicle,  which  germinates  before  the  fruit  falls  .  .  J 

Ovary  with  more  than  one  cell.     Flowers  monopetalous  coro-  ] 
netted.    Calyx  valvate.    Stamens  indefinite,  monadelphous.  1 280. 
Cotyledons  amygdaloid  J 

Ovary  with  more  than  one  cell.    Flowers  polypetalous.    Calyx  "1 
imbricated.    Stamens  definite.    Anthers  rostrate.     Leaves)- 28]. 
usually  dotless  J 

Ovary  with  more  than  one  cell.    Flowers  polypetalous  or  apeta-  ] 
lous  (or  valvate).    Calyx  imbricated.  Stamens  00.    Anthers  \-282. oblong.    Leaves  usually  dotted  J 

Ouary  with  more  than  one  cell.    Flowers  polypetalous.  Calyx'] valvate  or  imbricated.    Stamens  00,  in  part  collected  into  a  1 283 fleshy  hood.    A  nthers  oblong.    Leaves  dotless  J 

combretace^. 

Alangiace^. 

CHAM^LAUCIACEiE. 

Haloragace^e. 

Onagrace^e. 

RniZOPHORACEiE. 

.  BELVISIACEiE. 

.  Melastomace^.  . 

.  MYRTACEiE. 

.  LECYTHIDACEifi, 
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Order  CCLXXIV.    COMBRETACEiE.— Myrobalans. 

Combretaceae,  R.  Brown  Prodr.  351.  (1810)  in  Flinders,  2,  548.  (1814) ;  A.  Rich.  Diet.  Class  4,  353  ; 
DC.  Prod.  3.  9;  Memoire  (1828);  Bartl.  Ord.  Nat.  p.  322.  (1830);  Endl.  Gen.  cclxi. ;  Meisner 
Gen.  110;  Wight  Illustr.  1.  p  211.— Terminaliacea;,  Jaiime  St.  Hil.  Exp.  Fam.  Nat.  1.  178.— 
Illigeraceae,  Ed.  pi:  cl.— Illigereae,  Blume  in  Ann.  Sc.  N.  S.  2.  95.  (1834);  Martins  Conspectus, 
No.  83.  (1835).— GyrocarpeiE,  Nees  ab  Esenb.  Laurin.  Expositio  20.  (1833)  ;  Endl.  Gen,  p.  324.— Myrobalaneae,  Jiiss.  Diet.  Sc.  Nat.  31.  458.  (1824). 

Diagnosis.— il/yrtoZ  Exogens,  with  a  l-celled  ovary,  pendulous  ovules,  dotless  leaves,  seeds 
without  albumen,  and  convolute  cotyledons. 

Trees  or  shrubs.  Leaves  alternate  or  opposite,  without  stipules,  entire.  The 
petiole  often  with  2  glands  at  the  end.    Spikes  axillary  or  termiiial.    Flowers  0 ,  or 

Fig.  CCCCLXXVIII. 

by  abortion  <J  ̂   .  Calyx  adherent,  with  a  4-  or  5-lobed  deciduous  limb.  Petals 
arising  from  the  orifice  of  the  calyx,  alternate  with  the  lobes  ;  often  wanting.  Stamens 
arising  from  the  same  part,  twice  as  many  as  the  segments  of  the  calyx,  very  rarely 
equal  to  tliem  in  number,  or  three  times  as  many  ;  filaments  distinct,  subulate  ;  anthers 
2-celled,  bursting  longitudinally,  or  by  recurved  valves.  Ovary  l-celled,  with  from 
2  to  4  ovules,  hanging  by  cords  from  the  apex  of  the  cavity  ;  style  1  ;  stigma  simple. 
Fruit  drupaceous,  baccate,  or  nut-like,  l-celled,  by  abortion  1 -seeded,  indehiscent,  often 
winged.  Seed  pendulous,  without  albumen  ;  embryo  with  the  radicle  turned  towards 
the  hilum  ;  plumule  inconspicuous  ;  cotyledons  leafy,  usually  convolute,  occasionally 
plaited. 

It  cannot  be  doubted  that  Myrobalans  have  a  near  relationship  to  Myrtleblooms,  and 
especially  to  Punica,  of  which  they  possess  the  convolute  embryo.  But  although  their 
connection  with  the  Myrtal  Alliance  seems  beyond  contradiction,  yet  the  absolute  sim- 

plicity of  their  ovary  renders  it  necessary  to  station  them  nearest  other  Orders.  Their 
inferior  fruit,  with  a  single  cavity,  and  often  with  a  single  ovule,  and  the  great  tendency 
that  exists  among  them  to  collect  their  flowers  in  heads,  furnish  reasons  for  regarding 
them  as  standing  in  close  relation  to  Composites,  and  as  presenting  a  higher  form  of 
development  of  that  well-known  Order.  The  great  frequency  of  an  apetalous  structure 
among  them  is  one  of  tlieir  more  remarkable  features,  and  indicates  a  tendency  to  assume 
the  condition  of  Sandalwoods  or  Oleasters,  from  both  which  however  they  are  separated 
by  other  considerations.  Gyrocarpus  and  Illigera,  sometimes  separated  under  the 
name  of  Gyrocarpese  or  lUigeracese,  are  in  no  respect  essentially  distinguishable  except 

Fig.  CCCCLXXVIII. — Combretum  (oi-  Poivieal  iiurpureuni.  1.  a  flower  cut  open  ;  2.  a  section  of va.vy  ;  3.  fruit  of  Terminalia  ?  (  Wight) ;  4.  cross  section  of  the  embryo. 

the 
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by  their  recurved  anther-valves,  in  which  they  singularly  correspond  with  Laurels. 
While,  however,  these  seem  to  be  the  most  immediate  affinities  of  Myrobalans,  we  must 
not  overlook  their  more  distant  kinsmanship.  To  Myrtleblooms  and  Melastomads 
they  are  related  through  Memecylon,  and  especially  to  the  former,  by  Punica,  with 
which  they  agree  in  the  structure  of  their  embryo.  In  the  latter  respect  they  also 
accord  with  Mangroves  and  Vochyads  ;  and  with  Alangiads  and  Onagrads  in  the 
general  structure  of  the  flower. 

All  natives  of  the  tropics  of  Asia,  Africa,  and  America.    No  species  is  extra- tropical. 
Mostly  astringents.  Bucida  Buceras  yields  a  bark  used  for  tannmg.  The  bark  of 

Conocarpus  racemosa,  one  of  the  plants  called  Mangi-oves  in  Brazil,  is  used  greatly  at 
Rio  Janeiro  for  the  same  purpose.  The  fruit  of  the  Terminalia  belerica,  or  the  Beleric 
Myrobalan,  is  an  astringent,  tonic,  and  attenuant.  The  kernels  are  eaten  in  India,  and 
reckoned  intoxicating.  The  bark  abounds  in  a  gum,  resembling  Gum  Arabic,  soluble 
in  water,  burning  away  in  the  flame  of  a  candle  ;  a  similar  gum  exudes  from  Combretum 
alternifolium.  The  bark  of  Terminalia  alata  is  astringent  and  antifebrile.  The  fruit  of 
Terminalia  Chebula,  as  well  as  the  galls  of  the  same  plant,  are  very  astringent,  and 
highly  valued  by  dyers  ;  with  alum  they  give  a  durable  yellow,  and  with  a  ferruginous 
mud  an  excellent  black.  The  root  of  T.  latifoha  is  given  in  Jamaica  in  diarrhoea. 
Species  of  Terminalia,  Conocarpus,  and  Pentaptera,  yield  excellent  timber.  The  kernels 
of  T.  Catappa,  &c.,  are  eaten  as  almonds,  and  are  very  palatable  ;  those  of  T.  citrina 
are  a  common  article  in  Hindoo  materia  medica,  being  employed  as  a  gentle  purgative. 
A  milky  juice  is  described  as  flowing  from  T.  Benzoin,  which  being  fragrant  on  drying, 
and  resembling  Benzoin,  is  used  in  churches  in  the  Mauritius  as  a  kind  of  incense. 
Martins  inform  us  that  TerminaUa  argentea,  called  in  Brazil  Caxapora  do  Gentio, 
yields  a  resin  of  a  drastic  quality. 

GENERA. 
1.  Terminale^.— Corol- 

la usually  0.  Cotyle- dons convolute. 
Bucida,  Linn. 

Buceras,  P.  Br. 
Hudsonia,  Robins. 

Terminalia,  Linn. 
Catappa,  Gartn. 
Tanibouca,  Aubl. 
Adamaram,  Adans. 
Myrobalanus,  Gartn. 
Badamia,  Gartn. 
Fatrcea,  Thenars. 

Pentaptera,  Roxh. 
Getonia,  Roxb. 

I    Calycopteris,  Lam. Chuncoa,  Pav. 
Gimbernatia,  R,  et  P. 

Ramatuella,  H.  B.  K. 
Conocarpus,  Gdrtn. 

Rudbeckia,  Adans. 
Anogeissus,  Wall. 
Andersonia,  Roxb. 

Laguncularia,  Gdrtn. 
Sphenocarpus,  Rich. Horan,  Adans. 

Lumnitzera,  Willd. 
Pyrrhanthus,  Jack. 
Petaloma,  Roxb. 
Bruguiera,  Thouars. 
Funkia,  Dennst. 

Guiera,  Adans. 
Poivrea,  Commers. 

Cristaria,  Sonner. 
Gonocarpus,  Hamilt. 

II.  CoMBRETE^.  —  Co- 
rolla present.  Cotyle- dons plaited. 

Combretum,  LSffl- 
Actia,  Adans. 
Forsgardia,  Fl.  Fl. Cacoucia,  Aubl. 
Schousbwa,  Willd. Hambergera,  Scop. 
Hambergia,  Neck. 

Quisqualis,  Rumph. 
Spalanthus,  Jack. 
?  Chrysostachys,  Pohl. 
?  Agathisanthes,  Blum. ?  Ceratostachys,  Blum. '!  Bigamea,  Kon. 

Wormia,  Vahl. 

III.  GvROCARPE^. — Co- rolla wanting.  Cotyle- 
dons convolute.  An- thers bursting  by  re- 

curved valves. 
Gyi-ocarpus,  Jacq. 
Illigera,  Bl. 

Numbers.    Gen.  22.     Sp.  200. 

Myrtacece. Position. — Alangiaceae. — CombretacevE. — Chamselauciacese. Lauracece. 
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Order  CCLXXV.    ALANGlACEiE.— Alangiads. 

Alangieae,  DC.  Prodr.  3.  203.  (1828);  Bartl.  Ord.  Nat.  p.  424.  (1830);  Endl.  Gen.  cclxii.;  Wiqht  Illustr.  2. 
Nyssaceae,  Juss.  in  Did.  Sc.  35.  267.  (1825) ;  Endl.  Gen.  p.  328. 

Diagnosis. — Myrtal  Exogens,  with  a  l-celled  ovary,  pendulous  ovules,  dotless  leaves, 
albuminous  seeds,  and  fiat  cotyledons. 

Large  trees  or  shrubs.  Branches  often  spiny.  Leaves  alternate,  without  stipules, 
entire,  without  dots.     Flowers  fascicled,  axillary.     Calyx  adherent,  5-10-toothed. 

Petals  5-10,  inserted  into 
a  fleshy  adherent  disk, 
linear,  reflexed.  Stamens 
long,  exserted,  2  or  4  times 
as  numerous  as  the  petals, 
or  equal  to  them  in  num- ber ;  filaments  distinct, 
villous  at  the  base  ;  an- 

thers adnate,  linear,  2- 
celled,  turned  inwards, 
often  empty.  Ovary  1-2- 
celled  ;  style  filiform,  sim- 

ple ;  ovules  solitary,  pen- 
dulous, anatropal.  Drupe 

oval,  somewhat  crowned 
by  the  calyx,  fleshy,  slight- 

ly ribbed,  and  downy  ; 
nucleus  1  -  celled,  bony, 
with  a  foramen  at  the 
apex.  Seed  1,  inverted  ; 
albumen  fleshy,  brittle  ; 
embryo  straight ;  radicle 
long,  superior ;  cotyledons 
flat,  large,  leafy. 

According  to  De  Can- 
doUe,  who  founded  this 
small  Order,  it  differs  from 
Myrtleblooms  in  its  more 
numerous  petals,  adnate 
anthers,  1  -  celled  fruit, 
and  pendulous  albuminous 
seeds.  It  agrees  with  My-  CCCCLXXX. 
robalans  in  the  contracted 

tube  of  the  calyx,  l-celled  fruit,  and  pendulous  seeds  ;  but  diff"ers  in  the  number  of  the petals,  adnate  anthers,  albuminous  seeds,  and  flat  cotyledons.  The  Order  disagrees 
entirely  with  Melastomads  and  Onagrads,  in  the  form  of  the  anthers,  and  l-celled 
fruit.  It  in  some  measure  approaches  Hippurids  in  the  structure  of  the  seed,  but 
recedes  from  them  in  habit,  l-celled  fruit,  and  single  style.  Its  most  immediate 
I'elationship,  next  to  Myrobalans,  is  with  Cornels,  to  which  Marlea  approximates, 
and  with  Witch  Hazels,  whose  long  narrow  petals  are  strikingly  similar  to  those  of 
Alangiads. 

But  notwithstanding  the  near  relation  between  these  groups,  the  large  leafy  cotyledons 
and  small  quantity  of  albumen  seem  to  indicate  a  closer  relation  between  Myrobalans 
and  Alangiads  than  between  the  latter  and  the  Umbellal  Alhance  ;  and  the  Alangiads 
may  be  best  regarded  as  the  representative  of  the  Cornal  tendency  in  the  Combretal 
Alliance.  I  think  there  can  be  little  doubt  that  Nyssa  is  a  genus  of  this  Order,  as 
Ad.  Brongniart  has  partly  suggested  {Enum.  xxx.),  and  principally  remarkable  for 
the  want  of  petals.  Mr.  Bennett  states  that  the  ovary  of  Marlea  is  2-celled,  as  in 
Cornus,  but  that  does  not  correspond  with  my  observations  upon  the  fresh  plant. 

Fig.  CCCCLXXIX. — Marlea  begonifolia.   1.  perpendicular  section  of  the  pistil. 
Fig.  CCCCLXXX.— Nyssa  montana— 1.  fruit ;  2.  cross  section  of  it  ;  3.  embryo. 

Fig.  CCCCLXXIX. 
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Common  in  the  southern  parts  of  India,  whence  they  extend  along  the  Malayan 
Peninsula  to  Cochin  China,  northward  along  the  forest-clad  base  of  the  Himalaya.  The 
Nyssas  are  natives  of  the  United  States. 

Alangium  decapetalum  and  hexapetalvun  are  said  by  the  Malays  to  have  a  purgative 
hydragogic  property.  Their  roots  are  aromatic.  They  are  said  to  afford  good  wood 
and  edible  fruit— Royle.  Dr.  Wight  says  that  the  fniit  of  the  Alangiums  is  eatable, 
but  not  palatable,  being  mucilaginous  and  insipid.  That  of  Nyssa  capitata  or  candicans 
is  subacid,  the  size  of  the  Olive,  and  sometimes  called  the  Ogechee  Lime,  because  it  is 
used  occasionally  as  a  substitute  for  Lime  fruits.  The  timber  of  the  Nyssas,  called 
Tupelo  trees,  is  difficult  to  split,  in  consequence  of  the  fibres  of  its  wood  being  much  inter- 

woven, but  it  is  of  little  value. 
GENERA. 

Alavgrnm,  Lam.  \Marlea,,  Roxb.  I    Patttsavia,  Jms.         I'Syssa,  Gronov. Angolam,  Adans.  Stylidium,  Lour.  Diaccecarpium,  Bl.         Tupelo.  Adans. 
Angolamia,  Scop.        j    Stylis,  Poir.  I  iMastixia,  Bl. 

Numbers.  Gen.  3.    Sp.  8. 

ComacecB. 
Position. — Combretacese. — ALANOiACEiE. — Chamaelauciaceae. 

MyrtacecB. 

See  Blume,  Mus.  Lugd.  Bat.,  286,  &c.,  and  Hooker,  Journ.  N.  S.,  11.  129. 
Blume  thinks  Polyosma  (a  supposed  Escalloniad)  more  nearly  related  to  this 

Order,  but  as  it  differs  from  both  it  and  Cornels,  he  proposes  it  as  the  type  of  an 
Order,  Polyosmacese  {Mus.  Lugd.  p.  258). 
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Order  CCLXXVI.    CHAM^LAUCIACE^— Fringe  Myrtles. 

Cliamselaucieae,  DC.  in  Diet.  Class,  xi.  (1826) ;  Prodr.  3.  208 ;  Bartling  Ord.  Nat.  331;  Ed.  prior,  2. 45  ; 
Endo.  Gen.  p.  1224  j  Mcistier  Gen.  107 ;  Sehauer  in  Nov.  Act.  xix.  Suppl.  157. 

Diagnosis. — Myrtal  Exogens,  with  a  l-celled  ovary,  ascending  ovules,  dotted  leaves,  and 
the  embryo  fused  into  a  solid  mass. 

Small  bushes,  often  resembling  Heaths,  with  all  their  parts  abounding  in  glandular  oily 
cysts.     Leaves  evergreen,  acerose,  or  flat.     Flowers  0,  in  racemes,  corymbs,  or 

heads,  yellow,  red,  violet,  or 
white.  Calyx  adhering  to  the 
ovary,  with  4-  5  lobes,  which  are 
either  herbaceous  and  scaly ̂   or 
thin,  membranous,  and  broken 
up  into  fringes  or  extended  into 
bristles,  as  in  the  pappus  of  Com- 

posites. Petals  as  numerous  as 
the  divisions  of  the  calyx,  entire, 
or  fringed,  or  feathery,  often  of 
a  dry  texture.  Stamens  definite 
or  00,  stationed  in  one  or  more 
whorls  on  a  fleshy  disk,  epigy- 
nous,  or  adhering  to  the  sides  of 
the  tube  of  the  calyx  ;  often  par- 

tially sterile  and  scale-like,  ligulate 
or  petaloid  ;  filaments  subulate, 
occasionally  forked  ;  connective 
thick,  fleshy,  of  various  forms, 
continuous  with  the  filament,  and 
carrying  the  cells  upon  its  inner 
face  ;  cells  opening  longitudinally 
or  by  pores.  Ovary  l-celled, united  to  the  sides  of  the  calyx ; 

style  simple  ;  stigma  simple  ;  ovules  anatropal,  2  or  more,  or  as  many  as  1 0,  inserted 
laterally,  and  either  ascending  or  attached  to  the  side  of  the  cavity.  Fruit  a  dry  inde- 
hiscent  pericarp.  [Seed  without  albumen  ;  embryo  orthotropal,  homogeneous,  with  no 
distinction  of  cotyledons,  radicle,  and  plumule. — Svhauer.'] Up  to  the  present  time  these  have  been  regarded  as  a  section  of  the  Order  of  Myrtle- 
blooms  ;  and  there  can  be  no  doubt  of  their  close  relation.  But  it  appears  advisable  to 
distinguish  them  on  account  of  their  very  peculiar  aspect,  which  resembles  nothing  among 
Myrtleblooms  except  some  Bseckias,  their  remarkable  abortive  stamens,  their  simple 
ovary,  which  never  indicates  a  trace  of  being  formed  by  the  adhesion  of  more  carpels 
than  one,  and  their  pappose  calyx.  The  latter  character  brings  them  extremely  near 
Composites,  notwithstanding  their  disunited  petals  and  anthers.  The  relation  that 
has  been  found  between  Myrobalans  and  Myrtleblooms  more  especially  applies  to  these 
plants. 

They  are  beautiful  little  bushes,  abounding  in  many  parts  of  New  Holland,  but  in  only 
a  very  few  instances  reaching  the  northern  coast. 

They  participate  in  the  fragrance  of  the  foliage  of  Myrtleblooms  :  but  nothing  is 
recorded  of  their  uses. 

GENERA 

Fig.  CCCCLXXXI. 

Calytrix,  Labill. 
Calycothrix,  Labill. 

Lhotskya,  Sehauer. 
Thryptomene,  Endl. 
Pileanthus,  Labill. 

Verticordia,  DC. 
Calymmatanthvs,  Sch. 
Diplaehne,  R.  Br. 

Chrysorrhoe,  Lindl. 
Chamselaucium,  Desf. 

Homoranthus,  A.  Cunn. 
Euosmanthus,  A. Cunn. narwinia,  Rudg. 

Polyzone,  Endl. 
Genetyllis,  DC. 

Hedaronia,  Lindl. 
Francisia,  Endl. 
Actinodium,  Sehauer. 

Triphelia,  R.  Br, ?  ?  Bartlingia,  Brongn. 

Numbers.  Gen.  15.    Sp.  50. 

Myrtacece. Position. — Asteracese. — CnAM^LAUCiACEiE. — Combretacese. 

Fig.  CCCCLXXXI.— 1.  Calytrix  ;  2.  a  section  of  its  flower  ;  3.  of  Genetyllis  ;  4  of  Darwinia. 
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Order  CCLXXVII.    HALORAGACEiE.— Hippurids. 

Halorageae,  R.  Brown  in  Flinders,  17.  (1814);  DC.  Prodr.  3.  65  ;  Bartl.  Ord.  Nat.  314. ;  Endl.  Gen. 
cclxvi. ;  Wight  Illustr,  2.  23.— Hygrobiese,  Rich.  Anal.  Fr.  — Hippurideae,  Link.  Enum.l. 
5.  (1821).— Cercodianae,  Juss.  Diet.  Sc.  Nat.  (1817).— Hydrocaryes,  Link  Enuni,  Hort.  Ber.  1.  141. 
(1821).— Onagrarite,  §  Hydrocaryes,  DC.  Prodr.  3.  63.  (1828). 

Diagnosis. — Myrtal  Exogens,  with  a  phirilocular  ovary,  polypetalous  or  apetalous  flowers, 
an  open  minute  calyx,  definite  stamens,  pendulous  ovules,  and  minute  cotyledons. 

Herbaceous  plants  or  under-shrubs,  often  growing  in  wet  places.  Leaves  either 
altei-nate,  opposite,  or  whorled.    Flowers  axillary,  small,  either  in  terminal  panicles  or sessile,  occasionally 

monoecious  or  dioe- 
cious by  abortion. 

Calyx  adherent,  with 
a  minute  limb,  which 
is  2-  4 -toothed,  or 
perfectly  undivided. Petals  inserted  into 
the  summit  of  the 
calyx,  or  0.  Stamens inserted  in  the  same 

place,  equal  in  num- ber to  the  petals,  oi- occasionally  fewer. 
Ovary  adhering  inse- parably to  the  calyx, 
with  1  or  more  cells  ; 
style  none  ;  stigmas 
equal  in  number  to the  cells,  papulose, 
or  pencil-foi'med  ; 
ovules  pendulous, 
anatropal.  Fruit  dry, 
indehiscent,  mem- branous, or  bony, 
with  1  or  more  cells. 
Seeds  solitary,  pen- 

dulous ;  albumen 
fleshy  or  0  ;  embryo 

straight ;  radicle  su- 
perior, large  ;  coty- ledons much  smaller. 

These  plants  may 
be  regarded  either 
as  a  distinct  Order, 
or  as  a  mere  degene- 

ration or  imperfect 
form  of  Onagi'ads, 
from  which  their  mi- 

nute calyx  and  soh- 

vi^  corn  xxxTT  ^^^^  pendulous  seeds Fig.  CCCCLXXXII.  distinguish  them  ;  to 
which  may  be  added  an  evident  tendency  on  the  part  of  Hippurids  to  lose  their  petals 
altogether.  In  Hippuris  itself  the  flower  is  in  the  simplest  possible  form  ;  for  it  is  re- 

duced to  a  calyx  of  the  smallest  size,  it  has  no  petals,  but  one  stamen  and  but  one  carpel. 
It  therefore  furnishes  an  instance  of  the  approach  of  Myrtals  to  the  Asteral  Alhance. 
This  reduction  of  the  fruit  to  one  carpel  only,  seems  however  to  be  very  different  in  Hip- 

puris from  that  of  Fringe-myrtles ;  for  the  latter  have  a  multiplication  and  excessive  deve- 
lopment of  every  other  organ,  to  which  the  pistil  forms  the  exception  ;  but  in  Hippuris 

Fig.  CCCCLXXXII. — Loudonia  aurea.    1.  a  complete  flower :  2.  a  section  of  the  ovary. 
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the  solitary  carpel  is  only  a  portion  of  the  degraded  structure  which  is  proper  to  all  the 
other  organs.  In  Hippuris  and  Myi'iophyllum  the  stem  consists  of  a  curious  arrange- 

ment of  necklace-shaped  cellular  tissue,  which 
radiates  from  the  centre,  leaving  large  air-cavities 
between  its  rows.  In  the  centre  is  a  cylinder  of 
very  fine  woody  tubes,  which  inclose  a  confused 
mass  of  cellular  tissue  and  spiral  vessels.  It  was 
probably  this  which  led  Prof.  Link  to  regard 
Hippurids  as  Endogens. 
Damp  places,  ditches,  and  slow  streams,  in 

Europe,  North  America,  Southern  Africa,  Japan, 
China,  New  Holland,  and  the  South  Sea  Islands, 
are  the  resort  of  this  Order. 

They  are  in  general  of  no  importance.  Halo- 
ragis  citriodora,  the  Piri-Jiri  of  the  New  Zealand- 
ers,  derives  its  specific  name  from  its  fragrant 
odour.  Trapa,  a  plant  with  horned  fruit,  and  great 
amygdaloid  seeds,  one  of  whose  cotyledons  is 
much  smaller  than  the  others,  has  eatable  kernels. 
Trapa  natans  is  called  Mari'on  d'Eau,  or  Water 
Chestnut  by  the  French  ;  and  is  said  to  have  fur- 

nished a  large  part  of  their  food  to  the  ancient 
Thracians,  in  the  same  manner  as  T.  bispinosa, 
or  the  Singhara  Nut  does  at  the  present  day  to 
the  inhabitants  of  Cashmere,  and  T.  bicornis  to 

Fig.  CCCCLXXXIII. CCCCLXXXIV. 

the  Chinese.  It  is  mentioned  by  Dr.  Royle  that  the  former  yielded  as  much  as  12,000/. 
a  year  of  revenue  to  the  government  of  Runjeet  Singh,  the  tax  being  levied  upon  from 
96,000  to  128,000  ass-loads  from  the  great  lake  of  Ooller. 

GENERA. 
I.  Halobage/e. 

Hippuris,  Linn. 
Limnopeuce,  Vaill. 
Pinastella,  Dillen. 

Myriophyllum,  Vaill. 
Sphondylophyllum, 

Torrey  et  Gray. 

Pentapteris,  Hall. 
Sphondyla strum,  Torr. 
Ptilophyllum,  Nutt. Purshia,  Raf. 
Hylas,  Bigel. 

Serpicula.,  Linn. Lauremhergia,  Berg. 

Proserpinaca,  Linn. 
Trixis,  Mitch. 

Meionectes,  R.  Br. 
Haloragis ,  Forst. 

Cercodia,  Murr. 
Cercodea,  Lam. Gonocarpus,  Thunb. 
Gonatocarpus,  Willd. 

Goniocarpus,  K'on. Loudonia,  Liiidl. 
Glischrocaryon,  Endl. 
II.  Traprm,  Endl. 

Trapa,  L. 
Tribuloides,  Tourn. 

Numbers.  Gen.  8.    Sp.  70. 
Combretacece. 

Position. — Onagraceee. — Haloragace^.- 
Fig.  CCCCLXXXIII.— Hippuris  vulgaris.  1.  a  complete  flower ;  2.  a  section  of  the  pistil,  showing the  position  of  the  ovule  ;  3.  a  section  of  the  ripe  fruit  and  seed. 
Fig.  CCCCLXXXIV.— Fruit  of  Trapa  bicornis. 

ADDITIONAL  GENERA. 
Epilithes,  Bl.  =  Serpiculf 
Pelonastes,  Hook.jll. 

Hydrospondylus,  Hsskl. 
(See  also  pp.  90  and  94.) 



724 ONAGRACE.E. [Epigynous  Exogens. 

Order  CCLXXVIII.    ONAGRACE^.— Onagrads. 

Onagra?,  Juss.  Gen.  317.  (1789)  ;  Spach.  in  Ann.  Sc.  N.  2  Ser.  iv.  161.— Epilobiacese,  Vent.  Tabl.  3.  307. 
(1799).— Onagrariffi,  Juss.  Ann.  Mus.  3.315.  (1804)  in  part.;  DC.  Prodr.  3.  35.  (1828);  Bartl. 
Orel.  Nat.  318 ;  Wight  Illustr.  2.  21.— (Enotherese,  Endl.  Gen.  cclxv.— Circaeacese,  Lindl.  Smiom. p.  109.  (1829). 

Diagnosis. — MyHal  Exogens,  with  a  plurilocular  ovary,  polypetalous  or  ax>etalous  flowers, 
valvate  calyx,  definite  stamens,  horizontal  or  ascending  ovules,  and  flat  cotyledons, 
much  larger  than  tJie  radicle. 

Herbaceous  plants  or  shrubs.  Leaves  alternate  or  opposite,  simple,  entire,  or  toothed. 
Flowers  red,  purple,  white,  blue,  or  yellow,  axillary  or  terminal.    Calyx  superior. 

1  Fig.  CCCCLXXXV.  2 

tubular,  with  the  limb  4-lobed  ;  the  lobes  cohering  in  various  degrees,  with  a  valvate 
testivation.  Petals  generally  equal  in  number  to  the  lobes  of  the  calyx,  into  the  throat 
of  which  they  are  inserted,  regular,  with  a  twisted  aestivation.  Stamens  (1)  4  or  8, 
inserted  into  the  calyx  ;  filaments  distinct ;  pollen  triangular,  usually  cohering  by 
threads.  Ovary  of  2  or  4  cells,  generally  crowned  by  a  disk  ;  style  filiform  ;  stigma 
either  capitate  or  4-lobed  ;  ovules  anatropal,  horizontal,  ascending,  or  peltate.  Fruit 
baccate  or  capsular,  many-seeded,  with  2-4  cells.  Seeds  numerous,  without  albumen  ; 
embryo  straight  ;  radicle  long  and  taper  ;  cotyledons  shorter. 

The  Onagrads,  thus  limited,  are  in  general  tetramerous,  the  number  4  prevailing 
through  every  one  of  the  floral  organs.  In  Circsea,  however,  the  number  is  halved, 
there  being  but  two  sepals,  petals,  &c.,  and  in  Lopezia  the  customary  number  seems  to 
be  still  further  interfered  with,  for  that  genus  shows  but  one  stamen  ;  in  reality,  however, 
there  are  two  stamens,  one  of  them  perfect  and  bearing  an  anther  ;  the  other  sterile 
and  in  the  form  of  a  spoon-shaped  petal.  Although  the  petals  are  in  general  of  large 
size  and  in  a  high  state  of  development,  yet  there  is  a  tendency  among  the  species  to 
lose  them  ;  I  have  seen  an  entire  plant  of  Clarkia  pulchella  with  every  flower  apeta- 
lous,  and  Skinnera  is  always  so.  From  Myrtleblooms  Onagrads  are  known  by  the 
absence  of  pellucid  dots  and  their  definite  stamens  ;  the  Orders  approach  each  other 
by  the  genus  Fuchsia,  which  has  succulent  fi'uit. 

They  are  cliiefly  natives  of  the  temperate  parts  of  the  world,  and  especially  of 
America  :  a  good  many  are  fovmd  in  India,  and  a  large  number  in  Europe  ;  in  Africa 
they  are  scarcer,  being  mostly  confined  to  the  Cape,  and  to  a  few  Jussiseas  inhabiting 
other  parts  of  that  continent. 

Their  properties  are  few,  or  trifling.  (Enothera  biennis,  and  some  other  species 
less  commonly  known,  are  cultivated  for  the  sake  of  their  eatable  roots  ;  and  the  leaves  of 

Fig.  CCCCLXXXV. — Ludwigia  Jussiaeoides.  1.  a  flower  with  two  sepals  and  all  the  petals  cut  off; 2.  a  calyx  and  inferior  ovary  ;  3.  a  transverse  section  of  the  ovary ;  4.  a  seed  with  the  distinct  raphe  ; 5.  an  embryo  extracted. 
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Jussitea  peruviana  form  an  emollient  poultice.  Indeed,  the  Order  may  be  regarded  as 
being  in  general  mucilaginous.  The  Montinias,  however,  are  acrid,  and  the  root  of 
Isnardia  alternifolia  is  said  to  be  emetic.  Some  are  astringent,  and  have  been  employed 
in  dyeing  black,  as,  for  instance,  the  Jussia;as  Caparosa  and  scabra,  in  Brazil.  The 
wood  of  Fuchsias  is  reported  to  be  employed  in  the  same  way  in  Chile,  and  Jussiaea 
pilosa  as  a  yellow  dye  in  Brazil. — Martius.  Several  of  the  Fuchsias  bear  fruits  which 
are  subacid  and  tolerably  good  to  eat.  Many  of  the  genus  Oenothera  expand  their 
flowers  only  in  the  evening,  and  hence,  being  yellow,  have  been  called  Evening 
Primroses. 

GENERA. 
I.  JuSSt/EA. 

Prieurea,  DC. 
Jussiiea,  Linn. 
Cubospermum,  hovw. 
Vigiera,  Fl.  Fl. 

Ludwigia,  Roxb. 
Isnardia,  L. 

Ludwigia,  L. 
Dantia,  Tliouars. 
Ludwigiaria,  DC. 

II.  Epilobe.«. 
Gayophytum,  Adr.  Juss. 
ISphserostigma,  Sering. 

Onosuris,  Raf. 
Chamisxonia,  Link. 
Heterostemum,  Nutt. 
Agassizia,  Spach. 
Holostigma,  Spach. 

Meriolix,  Raf. 
Calylophis,  Spach. 

'  (Enothera,  Linn. 
Oniigra,  Tournef. 
Anogra,  Spach. 
Baumannia,  Spach. 
AUochroa,  Fisch.  et  M. 
Megapterium,  Spach. Pleurostemon,  Raf. 
Pleurandra,  Raf. 
Pachylophis,  Spach. 
Lavauxia,  Spach. 
Hartmannia,  Spach. 
Kneiffia,  Spach. Blennoderma,  Spach. 
Xylopleurum,  Spach. Godetia,  Spach. 

Cratericarpium,  Spach. 
Hoisduvalia,  Spach. 
Diclyopetalum,  F.et  M. 
Pachydium,  F.  et  Mey. 

Eulobus,  Nutt. 
Clarkia,  Pursh. 

Opsianthus,  Lilja. 

Phceostoma,  Spach. 
Eucharidium,  F.  et  Mey. 
Chamsenerion,  Tourn. 
Epilobium,  Linn. 
Lysimachion,  Tausch. Crossostigma,  Spach. 

Zauschneria,  Presl. 
III.  MoNXrNE/E. 

Montinia,  Linn. 
Hauya,  Mof.  et  Sess. 

IV.  FuCHSEiE. 
Fuchsia,  Plum. 

Dorvalia,  Commers. 
Encliandra,  Zucc. Brebissonia,  Spach. 
Lyciopsis,  Spach. Kierschleigeria,  Spach. 
Spachia,  Lilja. Ellobum,  Lilja. 

Thilco,  Feuill, 
Nahusia,  Schneev. 
Quelusia,  Vand. 
Schufia,  Spach. Sldnnera,  Forst. 

V.  Circes. 
Semeiandra,  Hook  et  Am. 
Jtiesenbachia,  Pred. 
Diplandra,  Hook  et  Am. 
Lopezia,  Cav. Fisaura,  Bonat. 
Circsea,  Toumef. 

VI.  Gaure^e. 
Gaura,  Linn. Gauridium,  Spach. 

Gongylocarpus ,  Schied. 
et  Depp. 

Schizocarya,  Spach. 
Stenosiphon,  Spach. 

Numbers.  Gen.  28.    Sp.  460. 

Position. — Haloragacese. — ONAORACEiE. — Myrtacose. Colu7nelliacece. 

ADDITIOJ^AL  GENUS. 

Gauropsis,  Presl.  near  Gaura. 
C'arlea,  Pi-esl.  said  to  be  near  Fuchsia,  is  a  Symplocos. 
Coryuostigma,  Presl.  —  Jussisea. 

3  E 



726 RHIZOPHORACE^.  [Epigynous  Exogens. 

Order  CCLXXIX.    RHIZOPHORACE^.— Mangroves. 
Rhizophoreae,  R.  Bromi  Gen.  Rem.  in  Flinders,  p.  17.  (1814) ;  in  Congo,  p.  18.  (1818)  ;  DC.  Prodr.  3. 

31.  (1828)  ;  Bartl.  Ord.  Nat.  320.  (1830)  ;  Endl.  Gen.  cclxiii. ;  Meisn.p.  119  ;  Wiffht.  Illustr.  1.  207  ; 
Amott  in  Ann.  Nat.  Hist.  1.  359.— Paletuviers,  Savigny  in  Lam.  Diet.  4.  696.  (1796). 

Diagnosis. — Myrtal  Exogens,  with  a  plurilocular  ovary,  polypetalous  flowers,  valvate  calyx, 
indefinite  stamens,  and  flat  cotyledons  much  shorter  than  the  radicle,  which  germinates 
hefore  the  fruit  falls. 

Coast  trees  or  shrubs.  Leaves  simple,  opposite,  occasionally  clotted,  entire  or  toothed, 
with  convolute  deciduous  stipules  between 
the  petioles.  Peduncles  axillary  or  ter- 

minal. Calyx  adherent,  often  surrounded 
at  the  base  by  a  cup-shaped  bract,  with 
the  lobes  valvate  and  varying  in  number 
from  4  to  12,  occasionally  all  cohering  in 
a  calyptra.  Petals  arismg  from  the  calyx, 
alternate  with  the  lobes,  and  equal  to  them 
in  number.  Stamens  arising  from  the 
same  pomt  as  the  petals,  and  twice  or 
thrice  their  number,  or  in  Kandelia  indefi- 

nite ;  filaments  distinct  ;  anthers  erect, 
innate.  Ovary  2-3-4-celled,  each  cell  con- 
feiimng  2  or  more  ovules  hanging  from 
the  apex  of  the  central  angle,  anatropal. 
Fruit  indehiscent,  crowned  by  the  calyx, 
1 -celled,  1 -seeded.  Seed  pendulous,  without 
albumen  ;  radicle  very  long,  piercing  the 
fruit  and  rapidly  extending  downwards  in  _ 
germmation ;  cotyledons  2,  flat. 

Mangroves  are  readily   known  from 
every  Order  to  which  they  can  be  usefully 
compared,  by  their  very  curious  habit  of 
germinating  while  the  seeds  are  still  at- 

tached to  the  bi"anch  that  bears  the  fruit. 
The  radicle  and   club-shaped  crown  of 
the   root  gradually  lengthen  until  they 
enter  the  soft  muddy  soil,  or  if  too  high, 
drop,  and  fixing  themselves  in  the  muddy 
bottom,  immediately  strike  root  at  one 
end,  while  leaves  unfold  at  the  other. — 
Wight.     In  Carallia,  however,  the  seeds 
do  not  germinate  in  the  pericarp.  That 
the  species  belong  to  the  Myrtal  AUiance 
there  can  be  no  doubt  ;  as  indeed  is  indi- 

cated, not  only  by  their  structure  but  by  the  leaves  of  some  species 
of  Carallia  having  pellucid  dots.    At  the  same  time  they  seem  to  be 
connected  with  the  Gentianal  Alliance  through  Cassipourea,  which 
comes  very  close  to  Loganiads.    The  Order  also  agrees  with  Cuno- 
niads  in  its  opposite  leaves  and  intermediate  stipules,  and  with  great 
part  of  them  in  the  aestivation  of  its  calyx,  and  in  the  structure  and 
cohesion  of  ovary.    De  CandoUe  points  out  its  relation  to  Vochyads 
and  M}Tobalans,  and  even  to  Melastomads,  through  the  genus  Olisbea. 
The  genera  were  comprehended  in  Loranths  by  Jussieu.  Mr.  Griffith 
has  explamed  with  his  usual  skill  the  nature  of  the  anther  in  Rhizo- 
phora.    In  the  plants  belonging  to  that  genus  the  anther  is  alveolar, 
the  sockets  being  filled  with  pollen,  and  in  this  circumstance  it 
resembles  Viscum  ;  but  in  its  younger  state  the  anther  is  oblong, 
compressed  laterally,  and  uninterrupted  on  its  surface  ;  when  it  is 
mature  its  two  faces  fall  away,  and  leave  behind  a  solid  centre,  in 
cavities  of  which  the  pollen  has  been  generated.    See  Transactions 
of  Med.  and  Phys.  Son.,  Calcutta. Fig.  CCCCLXXXVI. 

Fig.  CCCCLXXXVI.— 1.  Kandelia  Rheedii  (  Wight) ;  2.  its  flower  spread  open  ;  3.  a  perpendicular 
sectiouof  Its  ovary  ;  4.  the  germinatsjg  seed;  5.  the  anther  of  Rhizophora  macrorhiza.  (Griffith.) 
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Natives  of  the  shores  of  the  tropics,  where  they  root  in  tlie  mud,  ami  form  a  close 
thicket  down  to  the  verge  of  the  ocean.  Sucli  thickets  are  so  dense  that  they  entirely 
intercept  the  rays  of  the  sun,  and,  preventing  the  exhalation  of  putrid  miasmata, 
become  the  most  unhealthy  places  in  a  tropical  climate.  The  species  generally  send 
down  roots  from  the  branches,  and  thus  like  the  Banyan  tree,  rapidly  spread  over 
considerable  spaces.  Such  roots  assume  an  arched  form  with  the  convexity  upwards, 
and  gradually  raise  the  main  trunk  (in  Rhizophora)  high  above  its  original  level. 

The  bark  is  usually  astringent  ;  that  of  Bruguiera  gymnorhiza  is  used  in  India  for 
dyeing  black.  The  wood  of  several  is  described  as  being  hard  and  durable.  The 
fruit  of  Rhizophoi-a  Mangle  is  said  to  be  sweet  and  edible,  and  the  juice  when  fermented 
forms  a  light  wine. —  Wight. 

GENERA. 

Rhizophora,  Zam.         I  Bruguiera,  Z-am.  Baraldeia,T'ho\xaxs.        Petaloma,  DC. Ai'rope,  Endl.  Falettiveria,  Thouars.      Bauraultia,  Steud.         Catalium,  Hamilt. Ceriops,  ̂ rw.  Carallia,  Diatoma,  hoMX.  Demidofia,  Deumt, 
Kandelia,  Wight  et  Am.  \  Kauilia,  Bl, 

Numbers.  Gen.  5.  Sp.  20. 

LoyaniacecB. 
Position. — Melastomacese. — Rhizophorace^. — Myrtaceie, 

Cunoniacc'e. 

In  the  economy  of  nature  the  Mangrove  performs  a  most  important  part,  wrest- 
ing annually  fresh  portions  of  the  land  from  the  dominion  of  the  ocean,  and  adding 

them  to  the  domain  of  man ;  this  is  effected  in  a  twofold  manner,  by  the  progres- 
sive advance  of  the  roots,  and  by  the  aerial  germination  of  the  seeds,  which  do  not 

quit  their  lofty  cradle  till  they  have  assumed  the  form  of  actual  trees,  and  drop  into 
the  water  with  their  roots  ready  prepared  to  take  possession  of  the  mud  in  advance 
of  their  parent  stems.  The  progression  by  means  of  the  roots  is  effected  by  fresh 
roots  which  issue  from  the  trunk  at  some  distance  above  the  surface  of  the  water, 
and  arching  downwards,  penetrate  the  mud,  establishing  themselves  as  the  pioneers 
of  fresh  invasions  of  the  retiring  element.  In  this  manner,  the  plants  soon  after 
their  descent  from  their  parent  trees,  continue,  during  their  early  years,  to  advance 
steadily  forward  till  they  have  attained  a  height  of  about  15  feet,  and  gained  a  posi- 

tion considerably  in  advance  of  their  parent  trunks.  After  this  fewer  additions  are 
made  to  the  roots,  but  the  head  begins  to  expand  in  every  direction,  spreading  its 
branches  on  all  sides.  These  branches,  in  their  turn,  send  down  long  slender  roots, 
like  those  of  the  Banyan  tree  (Ficus  indica),  which,  rapidly  elongating,  descend  from 
all  varieties  of  height,  and  reaching  the  water,  penetrate  the  mud,  becoming  in  time 
independent  trees  ;  thus  a  complicated  labvrinth  is  at  length  formed.  Almost  every 
part  of  the  Mangrove — the  bark,  roots,  and  the  fruit  more  particularly — aboTinds  in 
an  astringent  principle,  which  is  successfully  applied  to  the  purposes  of  tanning.  For 
external  application,  in  arresting  haemorrhage  and  disposing  malignant  ulcers  to 
assume  a  healthy  action,  a  decoction  of  the  bark  has  been  found  most  effectual  by 
Dr.  Barham,  who  informs  us  in  his  work  that  he  had  a  son  "  that  was  extraordinarily 
full  of  the  confluent  small-pox,  the  soles  of  whose  feet  separated  and  came  off  like 
the  sole  of  a  shoe,  and  left  his  feet  raw,  and  so  tender  that  he  could  not  set  them 
upon  the  ground,  upon  which  he  sent  for  some  of  the  tan  fat  or  liquor  of  this  bark, 
such  as  they  tan  their  leather  with,  and  added  a  little  alum,  and  boiled  it  up  very 
strong,  with  which  he  bathed  his  feet  every  day,  and  in  about  a  week's  time  his  feet 
were  as  hard  and  firm  as  ever,  and  he  was  able  to  walk  about  without  shoes  on." 
For  tanning,  the  Mangrove  is  said  to  be  infinitely  superior  to  Oak  bark,  completing 
in  six  weeks  an  operation  which  with  the  latter  occupies  at  least  six  months,  and 
the  sole  leather  so  tanned  is  said  to  be  more  durable  than  any  other. — Dr.  Wm. Hamilton  in  Pharmaceutical  Journal. 

ADDITIONAL  GENUS. 
Anisophylleia,  R.  Br.  may  belong  here  or  to  CassipoureDe,  but  its  real  affinity  is  very  doubtful. 

See  Niger  Flora. 

Accoi'ding  to  Blume  {Mus.  Lugd.  Bat.  126)  this  Order  is  very  near  Cassipourea?, 
p.  604. 

3  E  2 



728 BELVISIACEvE. [Epigvnol's  Excvgens. 

Order  CCLXXX.    BELVISIACE^.— Napoleonworts. 

Bel\isie£r,  R.  Brown  in  Linn.  Trans.  13.  222.  (1820) ;  Ed.  Pr.  Ko.  clxxxi. ;  Meisner  Gen. 
Napoleonese,  Endl.  Gen.  p.  745.  (1839). 

Diagnosis. — Myrtal  Exogem,  with  a  plurilocular  ovary,  monopetalous  cor onetted flowers, 
valvate  calyx,  indefinite  monadelphous  stamens,  and  amygdaloid  cotyledons. 

Smooth-leaved  bushes,about  as  large  as  a  Camellia.  The  wood  is  soft,  whitish,  with  large 
medullary  rays,  and  an  abundance  of 
dotted  vessels,  intermingled  with  bi'ittle acicular  tubes  of  woody  tissue,  very  like 
what  is  found  in  the  germinating  radicle 
of  a  Mangrove.  The  leaves  are  alter- 

nate, leathery,  narrowed  at  the  base  into 
a  thick  channelled  petiole  ;  there  is  no 
trace  of  stipules.  The  flowers  grow  in 
threes,  sessile  in  the  axil  of  the  leaves, 
and  are  surrounded  at  their  base  by 
several  round  imbricated  scales.  The 
calyx  is  a  thick  leathery  cup,  divided 
into  five  ovate  segments,  ha\'ing  a  per- 

fectly valvate  sestivation.  Within  this 
is  placed  the  corolla,  which  consists  of 
3  distinct  rings,  each  of  which  is  mono- 

petalous. The  first  ring  is  divided  into 
five  lobes,  each  of  which  has  seven  stiff 
ribs,  between  which  the  texture  is  mem- 

branous ;  the  lobes  have  seven  broad 
teeth,  corresponding  with  the  points  of 
the  ribs,  and  much  curled  and  crumpled. 
By  means  of  the  ribs  and  intervening 
membrane,  this  part  of  the  corolla  is 
strongly  plaited  both  before  and  after 
expansion  ;  when  fully  blown,  it  turns 
quite  back  over  the  calyx,  so  as  to  hide 
it  completely.  The  second  ring  is  very 
small  and  thin  ;  it  is,  in  fact,  a  narrow 
membrane,  stationed  at  the  foot  of  the 
first  rmg,  and  cut  into  an  indefinite 
number  of  fine  narrow  sharp-pointed 
segments.  This  ring  was  overlooked  by 
De  Beauvois.  The  third  ring  is  mem- 

branous, but  erect,  and  assuming  the 
form  of  a  cup,  whose  edge  is  cut  into 

Viz.  CCCCLXXXVU. 

Fig.  CCCCLXXXVII.— Napoleonaimperialis,  1.  a  fiower-bud  just  expanding  ;  2.  the  fleshy  cup,  and 
table-shaped  stigma  ;  3.  an  expanded  flower  of  the  natural  size ;  4.  a  perpendicular  section  of  the  same. 
(In  this  the  artist  has  carelessly  added  a  fourth  ring  to  the  corolla  on  the  outside  of  the  stamens  ;  no  such 
ring  exists)  :  b.  a  perpendicular  section  of  the  ovary  ;  6.  an  o\u\e  ;  7.  a  ripe  seed  ;  8.  a  stamen  ;  9.  a  trans- verse section  of  the  ovary. 
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729 many  fine  segments,  turned  downwards,  so  as  not  to  be  at  all  conspicuous.  The  stamens 
are  20,  standing  erect  in  the  form  of  another  cup,  and  unequally  united  at  their  base  ; 
they  have  linear-lanceolate  filaments,  which  are  much  thinner  next  the  anthers,  and  are 
there  turned  inwards  ;  the  anther  itself  is  oblong,  2-celled,  and  erect.  Next  the  stamens 
comes  a  deep  fleshy  cup  or  disk,  standing  as  high  as  the  stigma,  and  having  ten  sides,  of 
which  the  narrowest  are  alternate  with  the  lobes  of  the  stigma,  and  2-ribbed  in  the 
inside.  The  ovary  is  buried  beneath  the  mass  formed  by  the  base  of  the  corolla,  sta- 

mens, and  disk  ;  it  has  five  cells,  in  each  of  which  two  ovules  hang  from  the  top  of  an 
axile  placenta,  which  is  so  attached  to  the  partitions  that  there  is  a  clear  opening  from 
the  hollow  centre  of  the  style,  over  the  ovules,  into  the  cells  of  the  ovary :  the  ovules 
are  oblong,  with  a  depression  in  the  middle  on  each  side,  and  a  foramen  next  the  base, 
the  nucleus  being  curved  like  a  horse-shoe,  so  that  its  base  and  apex  are  both  nearly  in 
contact  ;  the  style  is  5-angled,  or  rather  5-winged,  and  terminated  by  a  table-shaped 
stigma,  with  five  sides,  five  rays,  and  a  small  elevation  at  each  angle,  which  elevations 
are  perhaps  the  true  stigraatic  surfaces.  The  fruit  is  a  soft  spherical  berry,  surmounted 
by  the  calyx,  as  large  as  a  Pomegranate,  and  very  like  one,  containing  a  mucilaginous 
pulp  which  is  eatable,  and  a  rind  so  full  of  tannin,  that  the  natives  make  an  ink  from  it. 
The  seeds  are  large  amygdaloid  bodies,  kidney-shaped,  and  as  much  as  1|  inch  long  ;  at 
their  contraction  the  plano-convex  cotyledons  hold  together  by  an  axis  whose  radicle 
and  plumule  are  both  immersed  m  the  substance  of  the  cotyledons. 

In  the  total  absence  of  all  correct  information  as  to  the  real  structure  of  this  curious 
genus.  Botanists  were  miable  to  arrive  at  any  satisfactory  conclusion  as  to  its  affinities. 
All  that  they  had  been  able  to  settle  was  its  not  belonging  to  any  known  Natural  Order. 
Palisot  De  Beauvois  stated  (1807)  that,  in  the  opinion  of  Jussieu,  it  constituted  a  new 
Order  between  Cucurbits  and  Passionflowers  ;  a  view  that  was  probably  taken  in 
consequence  of  the  double-ringed  corolla,  which  is  analogous  to  the  coronet  of  the 
Passionflowers,  and  the  plaited  corolla  with  an  inferior  ovary,  which  brings  to  mind 
the  flowers  of  Cucurbits.  Desfontaines,  on  the  contrary  (1820),  referred  it,  and  another 
genus  which  he  calls  Asteranthus,  without  any  doubt  to  Symplocaceee,  because  of  its 
monopetalous  perigynous  corolla,  its  stamens  inserted  in  the  base  of  the  corolla,  its 
oblong  two-celled  anthers,  single  style,  inferior  ovary,  axillary  solitary  flowers,  shrubby 
stem,  and  alternate  leaves.  Him  followed  Dr.  Robert  Brown  (1822),  who  formed  it 
and  Asteranthus  into  an  Order  called  Belvisiese,  without,  however,  attempting  to  settle 
its  position  in  the  Natural  System.  He  objected  to  approximating  it  to  Symplocacete, 
doubted  its  affinity  to  Passionflowers,  and  compared  its  structure  with  that  of  Rafflesia. 
I^atterly  no  one  seems  to  have  attempted  to  suggest  anything  new  as  to  its  relationship. 
Endlicher  puts  it  next  to  Symplocacese  ;  Meisner  next  Passionflowers,  adding  to  what 
had  been  previously  known  of  it,  that  its  seeds  are  arillate,  a  mistake  (?)  that  probably 
originated  in  De  Beauvois's  description  of  them,  "  Semina  in  pulpa  carnosa  nidulantia." 
Finally,  I  myself,  feeling  that  these  could  not  be  its  true  affinities,  placed  it  in  the  Cam- 
panal  AlUance,  with  marks  of  great  doubt.  But  I  was  enabled,  a  few  months  since,  by 
the  kindness  of  the  Earl  of  Derby,  to  examine  good  specimens  collected  by  Mr.  Whit- 

field, from  which  the  foregoing  description  and  succeeding  remarks  were  written  for 
the  Botanical  Register. 

It  is  obvious  that  Napoleona  has  nothing  to  do  with  any  of  the  Orders  to  which  it  has 
been  referred.  From  Cucurbits  it  differs  utterly  it  its  hermaphrodite  flowers,  axile 
placentation,  highly  developed  corolla,  and  whole  habit  ;  it  has  in  fact  no  resemblance 
to  that  Order.  Passionflowers  seem  at  first  sight  to  claim  a  much  nearer  relationship, 
because  of  the  triple-rowed  corolla  of  Napoleona,  which  much  resembles  the  coronet  of 
those  plants  ;  but  there  the  resemblance  ceases.  The  tendrils,  parietal  placenta,  fi'ee 
ovary,  distinct  styles,  polypetalous  corolla,  imbricated  calyx  of  Passionflowers,  are  all 
most  essentially  at  variance  with  the  genus.  Symplocaceee  were  a  far  better  guess,  for 
the  monopetalous  corolla,  indefinite  epipetalous  stamens,  axile  placentee,  adherent  calyx, 
and  definite  seeds  of  Napoleona  find  there  a  parallel  ;  but  the  ovary  of  that  genus  is 
wholly  adherent,  with  a  great  epigynous  disk,  the  calyx  is  valvate,  and  the  seeds  have 
no  albumen,  to  say  nothmg  of  the  lacerated  condition  of  the  corolla,  which  is  not  to  be 
wholly  disi-egarded  in  a  consideration  of  this  kind.  Upon  the  whole  it  appears  that  the 
true  affinity  is  in  the  neighbourhood  of  the  Mangroves  (Rhizophoracese),  for  the  follow- 

ing reasons  : — The  ovary  is  in  both  inferior,  few-seeded,  with  axile  placentse  ;  both 
have  a  coriaceous  valvate  calyx  ;  both  have  large  amygdaloid  seeds  without  albumen. 
The  placenta  of  Kandelia  is  almost  the  same  as  that  of  Napoleona,  and  in  the  former 
genus  the  petals  are  broken  up  into  numerous  fringes  quite  analogous  to  those  of  the 
genus  in  question.  To  this  may  be  added  the  great  resemblance  that  exists  between  tlie 
wood  of  Napoleona  and  of  young  Rhizophora,  in  consequence  of  both  consisting  in  part 
of  slender  acicular  tubes,  which  give  the  wood,  when  broken  across,  the  appearance  of 
containing  slender  bristles.    Finally,  the  rilDbing,  which  is  so  conspicuous  in  the  outer 
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corolla  of  Napoleona,  is  repeated  in  the  calyx  of  Bruguiera  gymnorliiza.  It  is  true 
that  the  one  genus  is  monopetalous  and  the  other  polypetalous,  but  I  cannot  attribute 
importance  to  that  character  in  a  case  where  the  stamens  adhere  so  slightly  to  the 
corolla.  While,  however,  there  is  this  reason  to  believe  that  Mangroves  are  most 
nearly  related  to  Napoleonworts,  the  affinity  of  the  Order  to  some  Myrtal  plants  is  »iot 
to  be  overlooked  ;  as,  for  example,  to  Careya,  whose  fruit  has  a  very  similar  structure, 
and  to  Barringtonia,  to  which  Napoleona  is  even  similar  in  foliage  ;  but  these  affinities 
are  less  striking  than  that  of  the  Mangrove  tribe.  They  show,  however,  pretty  clearly 
that  Belvisiacese — for  so  it  is  most  convenient  to  call  the  Order  of  which  Napoleona  is 
the  most  conspicuous  member — belongs  to  the  great  Myrtal  Alliance.  At  the  very 
moment  when  these  remarks  were  published  in  England,  M.  Adrien  de  Jussieu  de- 

scribed another  species  of  Napoleona  (in  the  Annales  des  Sciences,  vol.  ii.  p.  222,  third 
series),  and  adopted  the  views  which  i)esfontaines  had  taken  as  to  its  affinities.  I  do 
not,  however,  see  any  cause  to  alter  the  opinion  I  had  myself  formed  on  the  subject. 

The  Order  is  wholly  African  and  tropical.  It  is  in  the  wilds  of  that  little-examined 
part  of  the  world  that  additions  must  be  expected  to  it.  The  statement  made  by 
Desfontaines  that  the  genus  Asteranthus  is  Brazilian,  has  been  doubted  by  Endlicher 
and  negatived  by  Adi'ien  de  Jussieu. 

Nothing  is  known  of  the  uses  of  the  plants,  except  what  is  above  mentioned. 
GENERA. 

Asteranthos,  r>cs/. 
Napoleona,  Palis. Belvisia,  Desv. 

Numbers.  Gen.  2.    Sp.  4. 

StyracacecB. 
Position. — Myrtaceee. — Belvisiace^. — Rhizophoracoae. 

Passljloracea;. 

Mr.  Bcntham,  in  the  Niger  Flora,  j>.  360,  considers  this  n  mere  section  of  Myrtaccav 
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Order  CCLXXXI.    MELASTOMACE^.— Melastomads. 

Melastoma?,  Jm5*.  Gen.  p.  328.  (1789).— Melastomaceae,  Don.  in  Mem.  Wern.  Soc.  4.  281.  (1823)  ;  DC. 
J'rodr.  3.  99.  (1828) ;  Memoire,  (1828) :  Blume  in  Botanisch.  Zeit.  (1833) ;  Endl.  Gen.  cclxviii.— Memecyleae,  DC.  Prodr.  35.  (1828);  Opatowski  Dissertatio.—^emecyla^Qaz,  Pr.  xxvi.— Mouri- 
riaceae,  Gardn.  in  Hook.  Joum.  2.  23.— Myrrhinese  or  Olinieac,  Arnott  in  Ann.  Nat.  Hist.  3.  154, 

Diagnosis. — Myrtal  Exogens,  with  a  plurilocular  ovary ̂   polypetaloits  flowers,  an  imbn- 
cated  calyx,  definite  stamens,  rostrate  anth,ers,  and  usually  dotless  leaves. 

Fig  CCCCLXXXVin. 

Trees,  shrubs,  or 
herbaceous  plants. 
Leaves  opposite,  undi- 

vided, usually  entire, 
without  dots,  and  with  several 
ribs.  Flowers  terminal,  usu- 

ally thyrsoid.  Calyx  divided 
into  4,  5,  or  6  lobes,  cohering 
more  or  less  with  the  angles 
of  the  ovary,  but  distinct  from 
the  surface  between  the  an- 

gles, and  thus  forming  a  num- ber of  cavities,  within  which 
the  young  anthers  are  curved 
downwards.  Petals  equal  to 
the  segments  of  the  calyx  ; 
arising  from  their  base,  or 
from  the  edge  of  a  disk  that 
lines  the  calyx  ;  twisted  in 
festivation.  Stamens  usually 
twice  as  many  as  the  petals, 
sometimes  equal  to  them  in 
number  ;  in  the  former  case, 
those  which  are  opposite  the 
segments  of  the  calyx  are  alone 
fertile  ;  filaments  curved 
downwards  in  aestivation  ;  an- 

thers long,  2-celled,  usually 
bursting  by  two  pores  at  the 
apex,  and  lengthened  in  va- 

Fig.  CCCCI.XXXVIII.— 1.  Medinilla  macrocnrpa,  {Bhvne) ;  2.  stamens  of  M.  radicans 
dicular  stction  of  its  ovar>- ;  4.  a  section  of  its  seed  ;  5.  embrjo- 3.  a  parpen- 
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rious  ways  beyond  the  insertion  of  the  filament  ;  sometimes  bursting  longitudinally  ; 
before  flowering,  contained  within  the  cases  between  the  ovary  and  sides  of  the  calyx. 
Ovary  more  or  less  coherent  with  the  calyx,  with  several  ceils,  and  definite  or  indefinite 
ovules;  style  1;  stigma  simple,  either  capitate  or  minute  ;  a  cup  often  present  upon  the 

apex  of  the  ovary,  surrounding  the  style. 
Pericarp  either  dry  and  distinct  from 
the  calyx,  or  succulent  and  combined 
with  the  calyx,  with  several  cells  ;  if 
dehiscent,  bursting  through  the  valves, 
which  therefore  bear  the  septa  in  the 
middle  ;  placentee  attached  to  a  central 
column.  Seeds  innumerable,  minute, 
with  a  brittle  testa  and  no  albumen  ; 
usually  with  appendages  of  some  kind  ; 
embryo  straight,  or  curved,  v/ith  equal 
or  unequal  flat  or  convolute  cotyledons. 

"  The  Order  of  Melastomads,"  re- 
marks De  Candolle,  in  an  excellent 

Memoir  upon  the  subject,  "  although 
composed  entirely  of  exotic  plants,  and 
estabUshed  at  a' period  when  but  few species  were  known,  is  so  well  charac- 

terised, that  no  one  has  ever  thought 
of  putting  any  part  of  it  in  any  other 
group,  or  even  introducing  into  it 
genera  that  do  not  rightly  belong  to  it." These  distinct  characters  are,  the  oppo- 

site leaves,  with  several  great  veins  or 
ribs  running  from  the  base  to  the  apex, 
and  the  long  beaked  anthers.  Good, 
however,  in  most  cases,  as  these  charac- 

ters undoubtedly  are,  yet  the  cause  of 
no  uncertainty  having  been  yet  found 
in  fixing  the  limits  of  the  Order,  is 
rather  to  be  attributed  to  the  small 

number  of  species  that  have  been  examined,  than  to  the  want  of  connecting  links:  thus 
Diplogenea  has  traces  of  the  dots  of  Myrtles,  which  were  not  known  to  exist  in  Melas- 

tomads until  that  genus  was  described.  Mouriria  has  no  ribs,  and  its  leaves  are  very  dis- 
tinctly dotted  ;  the  Memecylons  are  ribless,  and  so  is  Sonerila. 

The  greatest  afiinity  of  Melastomads  is  on  the  one  hand  with  Lythrads,  on  the  other 
with  Myrtleblooms  and  their  allies  ;  from  the  former  they  differ  in  the  aestivation  of 
their  calyx  not  behig  valvate,  from  the  latter  in  having  the  petals  twisted  before  expan- 

sion, and  no  dots  on  the  leaves,  and  from  both,  and  all  others  to  which  they  can  be 
compared,  in  their  long  anthers  bent  down  parallel  to  the  filaments  in  the  flower,  and 
lying  in  niches  between  the  calyx  and  ovary;  with  the  exception  of  Memecyls,  in 
which  the  union  between  the  calyx  and  ovary  is  complete,  and  which  have  leaves  desti- 

tute of  the  lateral  ribs  that  so  strongly  point  out  Melastomads.  The  structure  of  the  seeds 
of  Memecyls  is  also  peculiar,  the  cotyledons  being  convolute  as  in  Myrobalaus,  to 
which  the  Myrtleblooms  approach  at  this  point.  It  was  for  these  reasons  that  the  Meme- 

cyls were  regarded  as  the  type  of  a  peculiar  Order,  but  it  seems  on  the  whole  more 
advisable  to  retain  them  as  a  section  of  Melastomads.  That  the  convolute  cotyledons 
are  of  no  moment  is  proved  by  the  genus  Chamsemeles,  which  differs  from  other  Apple- 
worts  in  the  same  maimer.  Mr.  Gardner  makes  Mouriria  the  type  of  an  Order,  because 
its  leaves  are  dotted  and  ribless,  its  ovary  perfectly  adherent,  and  its  ovules  solitary. 
Sir  W.  Hooker,  however,  finds  3  erect  ovules  in  each  cell.  It  is  doubtless  a  genus  con- 

necting the  Myrtleblooms  and  Melastomads,  and  belonging  almost  as  much  to  one  as  to 
the  other  Order,  as  Brown  long  ago  stated.  As  to  the  Ohnieee,  Mr.  Arnott  regards 
them  as  being  nearer  Myrtleblooms  than  Melastomads  ;  but  they  can  hardly  be 
separated  from  Memecyls. 

Found  neither  in  Europe  nor  in  Africa  north  of  the  desert  of  Zahara,  nor  south  of 
Brazil  in  South  America,  nor  in  extra-tropical  Africa  to  the  south.  Beyond  the  tropics, 
8  are  found  in  the  United  States,  a  few  in  China  and  the  northern  provinces  of  India, 
and  3  in  New  Holland.    Of  the  remainder,  it  appears  that  78  are  described  from  India 

Fig.  CCCCLXXXIX.— Melastoma  polyanthum.  1.  flower;  2,  2.  stamens;  3.  base  of  anther; 4.  fruit ;  5.  section  of  ditto  ;  6.  seed—after  Blume. 

Fig.  CCCCLXXXIX. 
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733 or  tlio  Indian  Arcliipelago,  12  from  Africa  anil  the  adjacent  islands,  and  620  iroui 
America,  according  to  De  Caudolle ;  but  this  computation  now  requires  correction. 

A  slight  degree  of  astringency  is  the  prevailing  character  of  the  Order,  which  although 
one  of  the  most  extensive  known,  is  entirely  destitute  of  any  unwholesome  species.  The 
succulent  fruit  of  many  is  eatable  ;  that  of  some  dyes  the  mouth  blacli,  whence  the  name 
of  Melastoma.  Blakea  ti'iplinervis  produces  a  pleasant  and  eatable  yellow  fruit  in  the 
woods  of  Guiana.  The  fruit  of  Lasiandra  argentea  and  some  others  is  used  in  Brazil 
for  dyeing  black.  Osbeckia  Principis  and  Miconia  longifolia  are  employed  in  the  same 
manner.  The  leaves  of  Memecylon  edule  form  an  ingredient  in  the  dyes  of  Coromau del. 
The  ripe  berries,  though  somewhat  astringent,  are  eaten  by  the  natives. — Royle.  The 
juice  of  Tococa  guianensis  is  used  in  Demerara  as  ink.  Cremanium  reclinatum  and  tinc- 
torium,  and  Miconia  tinctoi-ia,  like  the  Memecyls,  dye  yellow  ;  Blakea  parasitica  and 
many  others  red.  The  flowers  of  Guildingia  psidioides  are  fcetid,  the  berries  nauseous, 
the  seeds  with  the  flavour  of  Filberts.  The  berries  of  Myrrhinium  atropurpureum  are 
eatable.  Some  are  mentioned  in  medical  books.  The  leaves  of  Melastoma  malabathrica 
are  used  in  diarrhoea,  dysentery,  &c.  The  bark  of  Medinillas  is  emollient,  and  is  pre- 

pared for  poultices,  as  are  the  leaves  of  Osbeckia  chinensis.  Astronia  papetaria  (Ubat 
papeda)  and  some  others  have  sub-acid  leaves,  which  in  the  Malay  Archipelago  are 
cooked  as  a  sauce  to  fish  ;  the  wood  of  that  plant  is  hard,  and  used  for  door-posts.  The 
berries  of  Tristemma  virusanum  are  given  in  the  Mauritius  as  a  cure  for  syphilis.  A 
few  are  aromatic,  others  vulnerary  ;  but  none  of  any  moment. 

M.  Naudiu,  who  has  studied  the  Order  with  great  care,  proposes  in  his  copious 
notes  in  the  Annales  des  Sciences,  3  ser.,  Vols.  X//.—ZF///.,  the  following  new 
arrangement  of  the 

§  1.  MELASTOME/E. 
MiCROLICIALES. 

Meisneria,  DC. 
Siphaiithera,  Pohl. 
Rhynchanthera,  DC. 
Stenodon,  Naud. 
Lavoisicra,  DC. 
Chsetostoma,  DC. 
Microlicia,  Don. 
Trembleya,  DC. 
Centradenia,  Don. 

Plagiophyllum,  Schlcht. 

Lasiandrales. 
Tulasnea,  Naud. 
Onoctonia,  Naud. 
Poteraiithera,  Bong. 
FritzscMa,  Cham. 
Noterophila,  Mart. 

Miocarpus,  Naud. 
Dicrananthera,  Preal. 
Uranthera,  Naud. 
Comolia,  DC. 

Tricentrum,  DC. 
Nepsera,  Naud.  ̂  
Desmoscelis,  Naud. 
Ernestia,  DC. 
Dichastandra,  Naud. 
Appendicularia,  DC. 
Pterogastra,  Naud. 
Macairea,  DC. 
Hephestionia,  Naud. Oreocosmus,  Naud. 
Lasiandra,  DC. 

Pleroma,  DC. 
Melastoma,  L. 
Melastomastrum,  Naud. 
Tristemma,  Juss. 
Argyrella,  Naud. 
Purpurella,  Naiid. 
Pachyloma,  DC. 

Heteronoma,  Endl. 
Ancistrodesmus,  Naud. 
Micranthelia,  Naud. 
Otanthera,  Bl. 

Lachnopodium,  Bl. 
Artlirostemma,  DC. 

Bracliyandra,  Naud. 
Pterole'pis,  Miq. 

GENERA. 
Osbeckia,  L. 

Asterontoma,  Bl. 
Dissotis,  Benth. 
Heterotis,  Benth. 
Osbeckiastrum,  Naud. 
Nerophila,  Naud. Tetrameris,  Naud. 
Aciotis,  Don. 
Chffitogastra,  DC. 
Castratella,  Naud. 
Clisetolepis,  Miq. 
Monochsetum,  Naud. 

Grischowia,  Karsteu. 
Marcetia,  DC. 
?Dionycha,  Naud. 
?  Dichietanthera,  End!. 
?  Rousseauxia,  Endl. 
Amphiblemma,  Naud. 

Pyramiales. 
Pyramia,  Cham. Cambessedesia,  DC. 
Rhexia,  Nutt. 
Dinophora,  Benth. 

Miconiales. 
Dissochseta,  Bl. 
Dalenia,  Krthls. 
Omphalopus,  Naud. 
Marumia,  Bl. 
Driesseuia,  KrthU. 
Bredia,  Bl. 
Mediuilla,  Gdchd. 
Diplogenea,  Lindl. 
Dactyliota,  Bl. 
Hypenanthe,  Bl. Triplectrum,  Don. 
Erpetina,  Naud. 
Pachycentria,  Bl. 
Pogonanthera,  Bl. 
Aplectmm,  Bl. Anerincleistus,  Krthls. 
Oxyspora,  DC. Ochthocharis,  Bl. 
Homocentria,  Naud. 
AUozygia,  Naud.. Allomorphia,  Bl. 
Macrolenes,  Naud. 
Carionia,  Naud. 

Sarcopyramis,  Wall. 
Veprecella,  Naud. 

Salpinga,  DC. 
Bertolonia,  Radd. Lithobium,  Bong. 
Souerila,  Roxb. 
Triolena,  Naud. 
Eriocnema,  Naud. 
Sphaerogyne,  Naud. 
Phyllagathis,  Bl. 
Gravesia,  Naud. 

Huberia,  DC. 
Urodesmium,  Naud. 
Behuria,  Cham. 
Chitouia,  Don. 
Sarcomeris,  Naud. 
Miconiastrum,  Naud. 
Tetrazygia,  DC. 
Calycogonium,  DC. Svitramia,  Cham. 
Bucquetia,  DC. Tococa,  Aubl. 
Myrmidone,  Mart. 
Maieta,  Aubl. 
Calophysa,  DC. 
Microphysa,  Naud. 
Chalybea,  Naud. 
Myriaspora,  DC. Bellucia,  Neck. 

Apatitia,  Desv. 
Conostegia,  Don. Miconia,  DC. 

Cremanium,  DC. 
Diplochita,  DC. Chcenoplmra,  DC. 
Jucunda,  Cham. 
Graffenrieda,  Mart. 
Decaraphe,  Steud. 
Augustinea,  St.  Hil. 
Fothergilla,  Aubl. Hartigia,  Miq. 
Glossocentrum,  Crug. 

Pogonorhynchus,  Crug. 
Stapliidium,  Naud. 

Stephanotrichum,  Nand. 
Cyanophyllum,  Naud. Staphidiastrum,  Naud. 
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Oss.ioa,  DC. 
Clidemia,  DC. 

Oxymeris,  DC. 
Octomeris,  Naud. 
Heterotrichuiti,  DC. 
Clidemiastrum,  Naud. 
Leandra,  Radd. 
Tschudya,  DC. 
Sagroea,  DC. 
Diclemia,  Naud. 
CapitoUaria,  Naud. 
Heuriettea,  DC. 

Phi/llnpus,  DC. 
Ilcuriettella,  Naud. 
Ijoreya,  DC. 
Tnmcaria,  DC. 

Cliarianthus,  Don. 

Platycentrium,  Naud. 
Calyptrella,  Naud. 
Graffenrieda,  DC. 
Cycnopodium,  Na.ud. 
Chastenoea,  DC. 

Pachymeria,  Bciith. 
Axin;ca,  R.  cfe  P. 
Mcriania,  Sicz. 

Schwerinia,  Krstn. 
Bracliyccutruni,  Meim. 
Notocentrum,  Naud. 
Calyptraria,  Naud. 
Davya,  DC. 

Adclohotrys,  DC. 
Adelbertia.  Mcisn. 

Centrouia,  Don. 
Leiostegia,  Benth. 
Sarmeutaria,  Naud. 

Blakea,  L. 
Valdesia,  R.  &  P. 
Dr&panandrum,  Neck . 

Topobca,  Auhl. Pyxidanthus,  Naud. 
Creochiton,  Naud. 

§  2.  ASTRONIEiE. 
Astronia,  Blum. 

§  3.  KIBESSEyE. 
Macroplaeis,  Bl. 
Ewyckia,  BL '!  Pternandra,  Jack. 
Rectomitra,  Bl. 
Kibessia,  DC. 

§  4.  MEMECYLETE. 
Rpathandra,  Guill. Memecylon,  L. 

Valikalia,  Adans. 
Scutula,  Lour. 

Lijndenia,  Zoll. 
Lencymmsea,  Prcd. 

§  5.  MOURIRIE/R. 
Guildingia.  Hooker. 

Olisbea,  DC. 
Mouriria,  Juss. 

Petaloma,  Swz, 

Numbers.  Gen.  165.    Sp.  2000? 

Combretacece. 
PosTTiON.  MELASTOMACEiE. — Myrtaccpo. 

Lythracece. 

GENUS  NOT  PLACED  BY  NAUDIN. 
Cliiloporus,  Na'>id.  formerly  referred  by  liini  to  Micoiiien^. 
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Ordek  CCLXXXII.    MYRTACE^.— Myrtleblooms. 

Myrti,  Juss.  Gen.  323.  (1789).— Myrteae,  Juss.  Diet.  Sc.  Nat.  34.  94.  (1825).— Myrtoideee,  Vent.  Tab. 
ll799).— Myrtineae,  DC.  Theorie,  Elem.  (1819).— Myrtacese,  R.  Brown  in  Flinders,  v.  14.  (1814)  : DC.  Diet.  Class  v.  11 ;  Prodr.  3.  207  ;  En,dl.  Gen.  cclxix. ;  Schauer  in  Linncea,  xviil  235  ;  Wi(/ht 
lllustr.  2.  6.— Granateas,  Dim.  in  Ed.  Phil.  Journ.  p.  134.  (1826)  :  DC.  Prodr.  3.  3  ;  Von  Martins H.  Reg.  Munac.  (1829)  ;  Endl.  Gen.  p.  1223 ;  Wight  lllustr.  2.  2. 

Diagnosis. — Myrtal  Exogens,  with  a  plurilocular  ovary,  polypetalous  or  apetalous  flowers, 
an  imbricated  calyx,  00  stamens,  oblong  anthers,  and  usually  dotted  leaves. 

Trees  or  shrubs.  Leaves  opposite  or  alternate,  entire,  usually  with  transparent  dots 
and  a  vein  runnin<T  parallel  with  their  inargin.    Inflorescence  variable,  usually  axillarv. 

Fig.  CCCCXC. 

Flowers  red,  white,  occasionally  yellow,  never  blue.  Calyx  adherent,  valvate,  4-  or  5- 
cleft,  sometimes  falling  off  like  a  cap,  in  consequence  of  the  cohesion  of  the  apex 
Petals  ecpial  in  number  to  the  segments  of  the  calyx,  with  a  quincuncial  aestivation  ; 
rarely  none.  Stamens  either  twice  as  many  as  the  petals,  or  00,  rarely  equal  to  them 
in  number  ;  filaments  either  all  distinct  or  connected  in  several  parcels,  curved  inward.s 
before  flowering  ;  anthers  ovate,  2-celled,  small,  bursting  lengthwise.  Ovary  inferior, 
1-2-4-  5-  or  6 -celled  ;  style  simple,  derived  immediately  from  the  placenta  ;  ovules 
usually  pendulous,  or  erect  and  anatropal ;  occasionally  peltate  and  amphitropal, 
always  inserted  into  a  central  or  axile  placenta.  Fruit  either  dry  or  fleshy,  dehiscent 
or  indehiscent.  Seeds  usually  indefinite,  variable  in  form  ;  embryo  without  albumen, 
straight  or  curved,  with  its  cotyledons  and  radicle  distinguishable  or  blended  into  a solid  mass, 

A  species  of  Sonneratia  is  apetalous.    Some  dotted  leaves  are  alternate. 
One  of  the  most  natural  among  the  tribes  of  plants,  and  the  most  easily  recognised. 

Opposite  exstipulate  dotted  entire  leaves  with  a  marginal  vein,  are  a  certain  indication 
of  it  ;  and  even  whei'e  the  leaves  are  alternate  the  mtramarginal  vein  is  usually  dis- 

coverable. This  alternation  is  in  some  species  uniform,  but  in  other  instances  it  is 
accidental,  as  in  Myrtus  communis,  which  usually  has  opposite  leaves,  though,  if  the 
plant  is  killed  to  the  ground  by  frost  they  ai'e  mostly  alternate  on  the  shoots  that  spring 
up  agam.  It  is  closely  allied  to  Roseworts,  Lythrads,  Onagrads,  Myrobalans,  and 
Melastomads,  but  cannot  well  be  confounded  either  with  them  or  any  other  Order, 
It  offers  a  singular  instance  of  the  facility  with  which  the  calyx  and  corolla  can  take 
upon  themselves  the  same  functions  and  transformations.  In  Eucalyptus  the  sepals 
are  consolidated  into  a  cup-like  lid,  called  the  operculum,  and  in  Eudesmia,  a  nearly- 

Fig.  CCCCXC—  Eugenia  tuberculata.  1.  a  flower ;  2.  Ihe  same  divided  vertically :  3.  a  stamen ; 4.  a  ripe  fruit ;  5.  a  leaf  with  the  dots  upon  it. 
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related  genus,  the  cai^  x  remains  in  its  normal  state,  while  the  petals  are  consolidated 
into  an  operculum.  Babingtonia  offers  the  curious  structure  of  a  style  and  stigma, 
derived  immediately  and  wholly  from  the  placenta,  a  circumstance  not  without  a 
parallel  in  this  Order  ;  and  BrecUia  micrantha,  DC,  has  pai'ietal  placentae  ! 

1  Fig.  CCCCXCI. 

Pmiica  has  been  considered  the  type  of  a  particular  Order  (GranateiB)  by  Don,  in 
which  he  is  supported  by  the  high  authority  of  De  Candolle,  Von  Martius,  and  Wight. 
'Jlhe  fruit  of  Punica  Granatum,  the  Pomegra- 

nate, is  described  by  Gsertner  and  De  Candolle 
as  being  divided  into  two  unequal  divisions  by 
a  horizontal  diaphragm,  the  upper  half  of  which 
consists  of  from  5  to  9  cells,  and  the  lower  of 
three  ;  the  cells  of  both  being  separated  by 
membranous  dissepiments  ;  the  placentae  of  the 
upper  half  proceeding  from  the  back  to  the 
centre,  and  of  the  lower  irregularly  from  their 
bottom ;  and  by  Don  as  a  fleshy  receptacle 
formed  by  the  tube  of  the  calyx  into  a  unilocu- 

lar berry,  filled  with  a  spongy  placenta,  which 
is  hollowed  out  into  a  number  of  irregular  cells. 
In  fact,  if  a  Pomegranate  is  examined,  it  will  be 
found  to  agree  more  or  less  perfectly  with  both 
these  descriptions.  But  it  is  clear  that  a  fruit 
as  thus  described  is  at  variance  with  the  ordinary 
laws  upon  which  compound  fruits  are  formed. 
A  section  of  the  ovary  of  the  Pomegranate  in 
various  directions,  if  made  about  the  time  of  the 
expansion  of  the  flowers  before  impregnation  takes  place,  shows  that  it  is  in  fact  com- 

posed of  two  rows  of  carpels,  of  which  three  or  four  surround  the  axis,  and  are  placed 
in  the  bottom  of  the  tube  of  the  calyx,  and  a  number,  varying  from  five  to  ten,  surround 
these,  and  adhere  to  the  upper  part  of  the  tube  of  the  calyx.  The  placentes  of  these 
carpels  contract  an  irregular  adhesion  with  the  back  and  front  of  their  cells,  and  thus 
give  to  the  position  ultimately  acquired  by  the  seeds  that  anomalous  appearance  which 
it  assumes  in  the  ripe  fruit.  If  this  view  of  the  structure  of  the  Pomegranate  be 
correct,  its  peculiarity  consists  in  this,  that,  in  an  Order  the  carpels  of  which  occupy 
but  a  single  row  around  the  axis,  it  possesses  carpels  in  two  rows,  the  one  placed  above 

Fig.  CCCCXCI.— 1.  Punica  Granatum  ;  2.  perpendicular  section  of  the  ovary  ;  3.  cross  section  of  it near  the  base ;  4.  near  the  base. 
Fig.  CCCCXCII.— Monstrous  Apple,  mentioned  in  the  next  page. 

Fig.  CCCCXCI  I. 
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the  other,  m  consequence  of  the  contraction  of  the  tube  of  the  calyx,  from  which  they 
arise.  J^ow,  there  are  many  instances  of  a  similar  anomaly  among  genera  of  the  same 
Order,  and  they  exist  even  among  species  of  the  same  genus.  Examples  of  the  latter 
are,  Nicotiana  multivalvis  and  Nolana  paradoxa,  and  of  the  former  Malope  among 
Malvaceae,  polycarpous  Crowfoots  as  compared  with  Nigella,  and  polycarpous  Rose- 
woi'ts  as  compared  with  Spiraea.  In  Prunus  I  have  seen  a  monstrous  flower  pro- 

ducing a  number  of  carpels  around  the  central  one,  and  also,  in  consequence  of  the 
situation,  upon  the  calyx  above  it  ;  and  finally,  in  the  Revue  Encyclopedique  (43.  762),  a 
permanent  variety  of  the  Apple  is  described,  which  is  exactly  to  Appleworts  what  Punica 
is  to  Myrtleblooms.  This  plant  has  regularly  14  styles  and  14  cells,  arranged  in  two  hori- 

zontal parallel  planes,  namely,  5  in  the  middle,  and  9  on  the  outside,  smaller  and  nearer 
the  top  ;  a  circumstance  which  is  evidently  to  be  explained  by  the  presence  of  an  outer 
series  of  carpels.  Dr.  Wight  proposes  a  modification  of  these  views  {Illustrations  of 
Indian  Botany,  ii.  5),  but  I  do  not  see  in  what  respect  his  opinion  materially  differs 
from  mine.  The  anomaly  of  the  structure  of  the  fruit  of  Punica  being  thus  explained, 
nothing  remains  to  distinguish  it  from  Myrtleblooms  but  its  leaves  without  a  marginal 
vein,  its  convolute  cotyledons,  and  pulpy  seeds.  There  are,  however,  distinct  traces  of  dots 
in  the  leaves,  and  the  union  of  the  vense  arcuatse,  which  gives  the  appearance  of  a 
marginal  vein  to  Myrtleblooms,  takes  place,  although  less  regularly,  in  Punica  ;  the 
convolute  cotyledons  of  Punica  are  only  in  Myrtleblooms  what  those  of  Chamsemeles 
are  in  Appleworts,  a  curious  but  unimportant  exception  to  the  general  structure  ;  and 
the  solitary  character  of  the  pulpy  coat  of  the  seeds  will  hardly  be  deemed  by  itself 
sufficient  to  characterise  Granatese.  The  place  of  Punica  in  the  Order  will  be  probably 
near  Sonneratia. 

There  is  no  instance  of  a  blue  flower  in  this  Order.  The  fruit  varies  from  succulent 
to  dry  in  different  genera,  and  in  some  cases  is  nearly  superior.  According  to  Auguste 
de  St.  Hilaire,  a  passage  is  formed  from  Myrtleblooms  to  Onagrads  through  the  genus 
Felicianea. 

Natives  of  hot  countries  both  within  and  without  the  tropics  ;  great  numbers  are 
found  in  South  America  and  the  East  Indies,  not  many  in  Africa,  and  a  considerable 
proportion  of  the  Order  in  New  Holland  and  the  South  Sea  Islands ;  but  the  genera  of 
those  countries  are  mostly  pecuhar  to  them.  Myrtus  communis,  the  most  northern 
species  of  the  Order,  is  a  native  of  (Persia,  but  has  become  naturalised  in)  the  south  of 
Europe.  Metrosideros  lucida,  a  beautiful  tree  of  this  Order,  occurs  as  far  to  the  south 
as  Lord  Auckland's  Islands,  in  lat.  50^  S. —  /.  HooTcer. 

De  Candolle  remarks,  that  although  they  all,  without  exception,  have  a  woody  texture, 
yet  that  they  vary  prodigiously  in  statm-e,  from  the  little  Myrtus  nummularia  which 
spreads  over  the  soil  in  the  Falkland  Islands,  as  Thyme  does  in  Europe,  to  the  immense 
Gum-trees  (Eucalypti)  of  New  Holland,  which  are  among  the  most  gigantic  trees  of 
Australasia.  There  are  all  sorts  of  intermediate  sizes,  but  the  common  Myrtle-bush 
gives  a  tolerably  good  idea  of  the  appearance  of  the  majority,  Mr.  Backhouse  speaks 
of  some  of  the  Gum-trees  as  rising  to  about  200  feet  in  height,  with  straight  trunks 
clear  of  branches  for  from  100  to  150  feet,  and  resembling  an  assemblage  of  elegant 
columns,  so  irregularly  placed  as  to  intercept  the  view  at  the  distance  of  a  few  hundred 
yards.  These  are  elegantly  crowned  with  branching  tops  of  light  willow-like  fohage. 
Some  of  what  are  called  Stringy  bark  Gum-trees,  "rise  nearly  as  high  as  the  Monu- 

ment without  branching  ! "  The  Aki,  a  New  Zealand  plant  of  this  Order,  the  Metro- 
sideros buxifoha,  of  Allan  Cunningham,  is  described  by  that  Botanist  as  being  a 

rambUng  shrub,  adhering  to  trees,  and  by  its  lateral  roots  climbing  to  the  summit  of  the 
loftiest  timber  in  the  forests  of  Wangaroa,  Bay  of  Islands,  &c. 

The  pellucid  dotting  of  the  leaves  and  other  parts  indicates  the  presence  of  a  fragrant 
aromatic  or  pungent  volatile  oil,  which  gives  the  principal  quality  to  the  produce  of  the 
Order.  To  this  are  due  the  grateful  perfume  of  the  Guava  fruit,  the  powerful  aroma 
of  the  flower-buds  of  Caryophyllus  aromaticus,  called  by  the  English  Cloves,  and  the 
balsamic  odour  of  those  eastern  fruits,  the  Jamrosade  and  the  Rose  Apple,  Along  with 
this  is  frequently  mixed  an  astringent  principle,  which  sometimes  predominates,  to  the 
suppression  of  any  other  property.  The  Guavas  are  pulpy  fruits  inhabiting  the  western 
world,  whence  they  have  been  carried  to  the  eastern  ;  the  principal  are  Psidium 
pyrifemm  and  pomiferum,  the  latter  of  which  is  much  more  acid  than  the  other.  They 
make  with  sugar  a  cooling  and  rather  astrmgent  conserve.  The  berries  of  other  species 
of  Psidium,  which  grow  plentifully  on  the  campos  of  S.  Paulo,  and  are  distinguished  by 
the  name  of  Guabinoba,  are  used  in  a  similar  manner.  The  young  bark  and  leaves  are 
employed  as  astrmgents,  and  the  latter  for  medicated  baths,  which  are  very  customary 
in  Brazil  ;^  other  species,  especially  P.  Cattleyanum,  also  bear  a  fruit  of  excellent 
quality.  Eugenia  cauliflora,  the  Jabuticaba  or  Jaboticaburas,  is  one  of  the  most  agree- 

able fruits  in  Brazil,  and  the  taste  will  be  improved  by  fvu'ther  culture.    Very  good 
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wine,  syrup,  &c.,  are  made  of  it.  The  Jabuti,  Psidium  albidum,  and  Eugenia  dysenterica, 
Michelii,  and  brasiliensis,  called  respectively  Ara^a,  Pitanga,  Grumixameira,  Cambuy, 
Uvalha,  Pitangueira,  &c.,  are  all  spoken  of  by  Martius  as  excellent  dessert  fruits. 
Even  the  berries  of  the  common  Myrtle  are  esteemed  in  the  Greek  Archipelago,  espe- 

cially a  sort  with  white  fruit.  The  Rose  Apples  of  the  East,  produced  by  Eugenia  malac- 
censis,  aquea,  Jambos,  and  others,  are  all  in  esteem  in  the  countries  where  they  grow. 

As  a  spice,  every  one  is  acquainted  with  Caryophyllus  aromaticus,  whose  oil  is  a 
common  remedy  for  toothache,  and  whose  dried  flower-buds  are  the  Cloves  of  the  shops. 
Those  of  Calyptranthes  aromatica  may  be  advantageously  substituted.  The  Pepper 
called  Allspice  or  Pimento,  is  the  dried  fruit  of  Eugenia  acris  and  Pimento  ;  all  the 
plant,  especially  the  unripe  fruit,  abounds  in  an  essential  oil,  which  is  a  powerful  irritant, 
and  is  often  used  to  allay  toothache.  The  bruised  berries  are  carminative,  stimulating 
the  stomach,  promoting  digestion,  and  relieving  flatulency.  The  fruit  of  Eugenia 
Caryophyllus  is  used  in  the  same  way  in  Brazil,  and  of  Myrtus  Tabasco  in  Cumana. 
Myrtle  buds  and  berries  (Myrtus  communis)  were  eaten  as  spices  by  the  ancients,  and 
are  still  used  in  Tuscany  instead  of  pepper.  The  Tuscans  also  prepare  a  sort  of  Myrtle 
wine,  which  they  call  Myrtidanum.  The  distilled  water  of  Myrtle  flowers  is  that  very 
agreeable  perfume  known  in  France  under  the  name  of  Eau  d'Ange.  The  leaves  of 
Sizygium  terebmthaceum  are  used  in  Madagascar  to  aromatise  baths  ;  Mr.  Cooper 
found  both  sides  of  its  leaves  covered  with  very  minute  glandular  hairs,  having  at  their 
apex  a  knob  of  brownish  matter. — Ann.  N.  Hist.  x.  154.  The  volatile,  green,  irritating, 
or  stimulant  oil  of  Cajeputi  is  distilled  from  the  leaves  of  Melaleuca  Cajeputi,  and  is 
well  known  as  a  powerful  sudorific,  and  useful  external  application  in  chronic  rheuma- 

tism. It  is  considered  carmmative,  cephalic,  and  emmenagogue,  and  is,  no  doubt,  a 
highly  diffusible  stimulant,  antispasmodic  and  diaphoretic.  It  has  also  the  power  of 
dissolving  caoutchouc,  and  possesses  a  great  reputation  as  a  remedy  in  cholera. 

As  simple  astringents  several  deserve  notice.  A  kind  of  gum  Kino  is  yielded  by 
Eucalyptus  resinifera,  which  is  occasionally  sold  in  the  medicine  bazaars  of  India. 
Other  species  of  Eucalyptus  yield  a  large  quantity  of  tannin,  which  has  been  even 
extracted  from  the  trees  in  New  Holland,  and  sent  to  the  English  market.  The  leaves 
of  the  common  Myrtle,  dri^d  m  a  stove  and  powdered,  have  been  substituted  for  the 
Sumac  of  Sicily  ;  those  of  Eugenia  depauperata  and  variabilis  are  used  as  astringents 
in  Brazil.  The  Pomegranate,  Punica  Granatum,  commonly  cultivated  in  the  warmer 
parts  of  Europe,  and  forming  entire  woods  in  Persia,  has  long  been  celebrated  in 
medicine  ;  a  decoction  of  the  bark  of  the  root  is  a  powerful  anthelmintic  ;  the 
flowers  are  tonic  and  astringent,  as  is  the  bark  of  the  fruit,  which  is  used  in  leucori-hoea, 
chronic  dysentery,  &c. ;  the  acid  juice  of  the  seeds  is  found  useful  in  bilious  fevers. 

Some  species  secrete  a  sweet  manna-like  gum.  Eucalyptus  robusta  contains  large 
cavities  in  its  stem,  between  the  annual  concentric  circles  of  wood,  filled  with  a  most 
beautiful  red  or  rich  vermilion-coloured  gum,  and  E,  mannifera,  in  New  Holland, 
exudes  a  saccharine  mucous  substance  resembling  Manna  in  action  and  appearance, 
but  less  nauseous.  It  is  not  produced  by  msects,  and  only  appears  in  the  dry  season. 
Other  species  yield  a  similar  secretion  at  Moreton  Bay  and  in  Van  Diemens  Land. 
Mr.  Backhouse  says  it  coagulates  and  drops  from  the  leaves  in  particles  often  as  large 
as  an  almond.  Eucalyptus  Gunnii,  when  wounded,  furnishes  the  inhabitants  of  Tas- 
mannia  with  a  copious  supply  of  a  cool,  refreshing,  shghtly  aperient  liquid,  which 
ferments  and  acquires  the  properties  of  beer. — Lond.  Journ.  JBot.  3.  500.  The  leaves 
of  Glaphyria  nitida,  called  by  the  Malays  the  Tree  of  Long  Life  (Kayo  Umur  Panjang), 
"  probably  from  its  maintaining  itself  at  elevations  where  the  other  denizens  of  the 
forest  have  ceased  to  exist,"  afford  at  Bencoolen  a  substitute  for  tea  ;  and  it  is  known 
to  the  natives  by  the  name  of  the  Tea  Plant ;  and  various  species  of  Leptospermum  and 
Melaleuca  bear  the  same  name  in  the  Australasian  colonies. 

The  wood  of  Myrtleblooms  is  said  by  De  Candolle  to  be  generally  white  and  compact ; 
but  the  heavy,  hard,  dark-brown  timber,  which  furnishes  the  South  Sea  Islanders  with 
their  clubs  and  other  weapons,  is  said  to  come  from  Metrosideros  polymorpha,  or  some 
allied  species.  The  Aid,  or  Lignum  vitae  of  New  Zealand,  the  Rata,  and  the  Pohutu  Kawa 
of  the  same  comitry,  are  all  hard-wooded  trees  belonging  to  the  genus  Metrosideros. 

GENERA. 
I.  Leptosperme^.  — 

Capsular. 
Astartea,  DC. 
Tristania,  R.  Br. 
Syncarpia,  Tenore. 

Kamptzia,  Nees. 
Lophostemon ,  Schott. 
Lamarcliea,  Gaudich. 
Calotliamnus,  Labill. 

Baudinia,  Leschen. 
Billiottia,  Colla. 

Beaufortia,  R.  Br. 
Schizopleura,  Lindl. 

Mavglesia,  Lindl. Conothamnus,  Lindl. 
Melaleuca,  Linn. 

Cajnputi,  A  dans. Eudesmia,  R,  Br. 

Asteromyrtus,  Schauer. 
Symphyomyrtus,  iichr. Eucalyptus,  Herit. 
Angophora,  Cav. Callistemon,  R.  Br. 

Pentagonaster,  Kltsh. 
Metrosideros,  R.  Br. 

Nani,  Adans. 
Agalmanthus,  Endl. 

Glaphyranthus,  Endl. Kunzea,  Reichenb. 
Eremsea,  Lindl. 
Billiottia,  R.  Br. 

Agonis,  DC. Hypocalymma,  Endl, Pericalymma,  Endl. 
Salisia,  Lindl. 
Leptospermum,  Forst. 
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Fabricia,  Gcertn. 
Bseckea,  Linn. 

Imbricaria,  Smith. 
Junpia,  Gaertn. 
Moilia,  Gmel. 

.  Cedrcla,  Lour. 
Babingtonia,  Lindl. 
II.  MYRTJEiE. —  Baccate. 
Sonneratia,  Linn.  /. 

Aubletia,  GSirtn. 
Paoapate,  Sonner. 
Blatti,  Rheed. 

Punica,  Linn. 

Nelitris,  Gdrtn. 
Decaspermum,  Forst. 

Campomanesia,  R.  ct  P. Psidium,  Linn. 
Guaiava,  Touriief. 
Burchardia,  Neck. 

Rhodamnia,  Jack. 
Monoxora,  Wight  ? 

Glaphyria,  Jack. Pimenta,  Lindl. 
Myrtus,  Tournef. Lcucomyrtus,  DC. 
MyrtiUus,  Endl. 

Leantria,  Soland. 
Jossinia,  Comm. 

Rhodomyrtus,  DC. 
Myrcia,  DC. Syllisium,  Schaver. Marlierea,  St.  Hil. 
Calyptrantlies,  Swarfz. 

Chytracidia,  P.  Br. 
Zuzygiicm,  P.  Br. 
Chytralia,  Adans. 
Calyptranthus,  Juss. 

Syzygium,  Gartn. 
Opa,  Lour. 

[Epigynous  Exogens. 
Catypfranihus,  Blum. Jambolifera,  Auct. 

Caryopliyllus,  Tournef. Acmena,  DC. 
Eugenia,  Michel. Plinia,  Linn 

Giiapurium,  Juss. 
Olinthia,  LindL  ' Greggia,  Gartn. Jambosa,  Rumph. 
Jamhos,  Adans. Cerocarpus,  Hssk, 

Numbers.  Gen.  4.5.    Sp.  1300. 

Position. — Melastomaceae.— Myrtace^. — Onagraceee. Pomace<e. 

Fig.  CCCCXCIII. 

Fig,  CCCCXCIII.— 1.  twig  of  Myrtus  communis  ;  2.  a  flower  divided  perpendicularly. 

ForremarLs  on  Punica,  consult  Payer  in  Comptes  Rendus,  Oct.  18,  1852.  Accord- 
ing to  Blume,  Rhodamnia,  Jack,  is  certainly  a  member  of  this  Order ;  but  it  is  possible 

that  Glaphyria  is  related  to  Vaccinium,  as  is  certainly  the  case  with  Myrtus  Vulcani 
of  Korthals.  The  leaves  of  Myrtus  nummularia  are  diuretic,  and  have  been  used  by 
the  settlers  in  the  Falkland  Islands  as  a  substitute  for  tea ;  the  berries  are  sweet  and 
agreeable. — Hooker f. 

Balaustion,  Hooker,  near  Hypocalymma. 
Macklotfia,  Korths.  =  Ijeptospermum. 
Clelstocalyx,  Bl.  near  Eugenia. 
Macropsidium,  Bl.  near  Psidium. 
Gilpkea,  BL.  1 
Strongylocalyx,  B. 
Clavimyrtus,  Bl. 
Microjambosa,  Bl. 

ADDITIONAL  GENERA. 
?  Mongezia,  Fl.  Flura. 

.near  Jambosa. 

Olinia,  Thunb. 
Cremastostemon,  Hort. 

Myrrhinium,  Schott. Felicianea,  Cambess. 
Tetrastemon,  Hook. 

Fenzlia,  Fndl. 

The  last  two  genera  are  referred  here  upon  the  authority  of  M.  Naudiu,  who 
regards  Olinia  as  the  type  of  a  peculiar  Natural  order.  Germaria,  Presl.,  said  by 
that  author  to  be  near  Leptospermum,  has  been  shown  by  Mr.  Bentham  not  to  be  a 
Myrtad  at  all,  but  a  species  of  Pygeum. 
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Order  CCLXXXIII.    LECYTHIDACEiE.— Lecyths. 

Lecythidese,  Richard,  MSS.  Poiteau  Mem.  Mus.  13.  141.  (1825)  ;  DC.  Prodr.  3. 290  ;  a  sect,  of  Myrtacese . 
Ach.  Richard  in  Ann.  des  Sc.  1.  321 ;  Bartl.  Ord.  Nat.  332  ;  Martins  Conspec.  No.  320.  (1835)  ; 
Endl.  Gen.  p.  1284  ;  Meisner,  109. 

Diagnosis. — Myrtal  Exogens,  with  a plurllocular  ovary,  polypetahus  Jlowers,  a  valvate  or 
imbricated  calyx,  00  stamens  in  part  collected  into  a  fieshy  hood,  oblong  anthers,  and 
dotless  leaves. 

Lai'ge  ti'ees,  with  alternate  entire  or  toothed  leaves,  minute  deciduous  stipules,  and  no 
pellucid  dots.    Flowers  large,  showy,  terminal,  solitary,  or  racemose.    Calyx  superior, 

2-  to  6-leaved,  or  urceo- 
late,  with  a  divided 
limb  ;  aestivation  val- vate or  imbricated. 
Corolla  consisting  of  6 
petals  sometimes  coher- 

ing at  the  base,  with 
an  imbricated  aestiva- 

tion. Stamens  indefi- 
nite, epigynous  ;  a  por- tion of  them  connected 

into  a  single  petaloid 
cucuUate  unilateral 

body,  which  is  some- times quite  destitute  of 
anthers.  Ovary  infe- 

rior, 2-  to  6-celled  ; 
ovules  definite  or  inde- 

finite, attached  to  the 
axis ;  stigma  simple. 
Fruit  a  woody  capsule, 
either  opening  with  a 
lid  or  remaining  closed. 
Seeds  several,  covered 
by  a  thick  integument  ; 
embryo  without  albu- men, either  undivided, 
or  with  two  large  plaited 
leafy  or  fleshy  cotyle- 

dons, sometimes  folded 
upon  the  radicle,  which is  next  the  hilum. 
Combined  by  De 

CandoUe  and  others 
with  Myrtleblooms, 
from  which  they  differ 
in  their  great  ahnond- like  seeds  and  alternate, 
often  serrated  leaves, 
without  pellucid  dots. 
For  an  account  of  the 

32.    They  agree  with  Barring- 

Fig.  CCCCXCIV 

germmation  of  Lecythis,  see  Du  Petit  Thouars,  Ess.  3, 
toniads  in  many  respects,  but  they  have  stipules,  and  their  singular  hooded  plate  of  ste- 

rile or  additional  stamens  is  most  remarkable.  They  are  distinguished  from  Mangroves 
by  their  seeds  having  no  power  to  germinate  in  the  seed-vessel,  in  addition  to  the  pecu- 

liarity of  their  stamens. 
Among  other  attributes  is  that  of  often  forming  a  large  woody  fruit  in  the  form  of 

an  urn,  from  which  the  top  spontaneously  separates  in  the  form  of  a  lid. 
Natives  of  the  hottest  parts  of  South  America,  especially  of  Guiana. 

Fig.  CCCCXCIV.— Lecythis  o\ata.— Aug.  de  St.  Hilaire.  1.  a  flower  divided  perpendicularly  ;  2.  a stamen 

3  F 



740 LECYTHIDACE^. [Epigynous  Exogews. 

The  fruit  of  Couroupita  guianensis,  or  the  Cannon-ball  tree,  called  Abricot  sauvage  in 
Cayenne,  is  vinous  and  pleasant  when  fresh,  but  in  decay  emits  an  insupportably  offen- 

sive odour.  The  lacerated  parts  of  its  flowers  become  blue  upon  exposure  to  the  aii% 
The  shells  are  used,  like  the  calabash,  for  domestic  purposes.  The  most  gigantic  tree 
in  the  ancient  forests  of  Brazil  is  that  called  the  Sapucaya.  It  is  the  Lecythis  oUaria, 
the  seeds  of  which  are  large  and  eatable,  as  are  those  of  all  the  species  of  Lecythis,  but 
they  leave  a  bitter  unpleasant  after-taste  in  the  mouth.  A  milky  emulsion,  prepared, 
from  the  seeds  of  L.  grandiflora,  is  used  in  Brazil  in  catarrhs.  The  bark  of  L.  ollaria?. 
is  easily  separable,  by  beating  the  liber  into  a  number  of  fine  distinct  layers,  which 
divide  so  neatly  from  each  other,  that,  when  separated,  they  have  the  appearance  of 
thin  satiny  paper.  Poiteau  says  he  has  counted  as  many  as  11 0  of  these  coatings.  The 
Indians  cut  them  in  pieces,  as  wrappers  for  their  cigars.  The  well-known  Brazil  nuts 
of  the  shops  of  London  are  the  seeds  of  BerthoUetia  excelsa.  The  great  woody  peri- 
cai'ps  of  Lecythis  serve  as  drinking-vessels. 

GENERA. 
Couratari,  Jttbi.  I  Lecythis,  Lti/^.  I    Tonca,  Rich.  j    Elsholtzia,  Uict). 

Leci/thopsis,  Schrank.    Eschweilera,  Couroupita,  ?  Crossostylis,  Fc/nvf, 
Cariniana,  C'a^ar.  |  BerthoUetia,  2?/)/.  j    Pontoppidana,  Bcoy).  \ 

Numbers.  Gen.  7.    Sp.  38. 

FoiiTiON. — Myrtacese. — Lecythidace^. — Rhizophoraceai. 
CactacecB  ? 

Fig  cccnxcv. 
Fig.  CCCCXCV.— Fniit  of  Lecythis  grandiflora.— 
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Alliance  Lll.    CACTALES, — The  Caotal  Alliance. 

Diagnosis.  —  Epigynous  Exogens,  with  dichlamydeous  polypetalous  flowers,  parietal 
placentcBf  and  an  embryo  with  little  or  no  albumen. 

Theix*  parietal  placentation  separates  Cactals  from  all  Epigynous  Orders  except  the 
Grossal,  and  the  latter  is  known  by  the  minute  embryo  and  copious  firm  albumen. 

The  Orders  at  first  sight  appear  very  different :  but  if  we  omit  from  consideration 
the  succulence  of  Indian  Figs,  their  dissimilarity  disappears.  For  Bartonia  among 
Loasads  is  much  like  an  Epiphyllum  in  its  flowers,  and  the  difference  between  Homalium 
and  Mentzeha  or  Acrolasia  is  inconsiderable.  In  fact,  the  glands  on  the  calyx  of 
Homaliads  may  be  regarded  as  another  form  of  the  secondary  petals  of  some  Loasads. 

The  AUiance  touches  Cucurbits  by  way  of  such  Loasads  as  Blumenbachia,  Onagrads 
through  Bartonia,  Ficoids  (Mesembryaceae)  through  Indian  Figs,  and  Passionflowers 
through  such  plants  as  the  HomaUad  Blackwellia. 

Natural  Orders  of  Cactals. 

Sepals  and  petals  distinct.    Stamens  opposite  the  petals.     Styles']  Homaliace^e separate.    Ovules  pendulous  /  ̂  '  ' 
Sepals  and  petals  distinct.    Stamens  scattered.    Styles  confluent.  \  Loasace^ Ovules  pendulous.    Seeds  albuminous  J 
Sepals  and  petals  numerous^  undistinguishable.  Staraens  scattered.  I  Ca  t  m 

Styles  confluent.    Ovules  horizontal.    Seeds  without  albumen  .    .  J  '    ̂          '  . 

3  F  2 



742 HOMALTACEiE. [Epigynous  Exogens, 

Order  CCLXXXIV.    HOMALIACE^.— Homaliads. 
Homaline^,  R.  Broum  in  Congo,  (1818) ;  DC.  Prodr.  2.  53.  (1825) ;  Endl.  Gen.  cxcvi. ;  Meisner,  p.  73. 

Diagnosis. — Cactal  Exogens,  with  distinct  sepals  and  petals,  stamens  opposite  the  petals, 
separate  styles,  and  pendulous  ovules. 

Ti'ees  or  shrubs.  Leaves  alternate,  with  deciduous  stipules,  or  0,  toothed  or  entire. 
Flowers  in  spikes,  racemes,  or  panicles,  without  bracts.   Calyx  funnel-shaped,  adherent, with  from  5  to  15  divisions.  Petals  alter- 

nate with  the  segments  of  the  calyx,  and 
equal  to  them  in  number.  Glands  present 
in  front  of  the  segments  of  the  calyx. 
Stamens  ainsing  from  the  base  of  the 
petals,  either  singly  or  in  threes  or  sixes  ; 
anthers  2 -.celled,  opening  longitudinally. 
Ovary  adherent,  1-ceUed,  with  numerous 
anatropal  pendulous  ovules  attached  to  2, 
3,  or  5  parietal  placentse  ;  styles  from  3  to 
5,  simple,  filiform,  or  subulate.  Fruit 
berried  or  capsular.  Seeds  small,  ovate, 
or  angular,  with  an  embryo  in  the  middle 
of  a  little  fleshy  albumen,  and  a  thick 
superior  radicle. 

Although  these  plants,  with  shrubby 
stems,  small  flowers,  and  highly-developed 
leaves,  exhibit  no  other  resemblance  to 
Indian  Figs  than  what  resides  in  their 
inferior  ovary,  parietal  placentae,  and 
scarcely  albuminous  seeds,  yet,  if  we  com- 

pare them  with  Loasads,  their  affinity 
becomes  sufficiently  evident ;  and  as  Loa- 

sads are  akin  to  Indian  Figs  in  the  first 
degree,  so  Homaliads  are  akin  in  the 
second  degree.  That  Homaliads  and 
Loasads  stand  nearly  on  the  same  line,  is 
shown  by  comparing  such  plants  as  Homa- 
lium  with  Acrolasia  ;  and  although  it 
to  i-ender  the  connection  between  those 

genera  complete,  yet  enough  of  resemblance  exists  to  warrant  this  sort  of  comparison. 
In  fact,  the  glands  of  Homalium  are  probably  an  altered  form  of  the  abortive  stamina of  Loasa. 

According  to  Brown,  Homaliads  are  related  to  Passionflowers,  especially  to  Smeath- 
mannia,  from  which  their  inferior  ovary  distinguishes  them,  to  say  nothing  of  their 
want  of  stipules  and  glands  on  the  leaves,  of  the  presence  of  glands  at  the  base  of  the 
floral  envelopes,  and  of  their  erect  and  very  different  habit.  De  Candolle  places  them 
between  Samyds  and  Chailletiads,  describing  them  as  apetalous,  but  classing  them  with 
his  Dichlamyds  ;  Brown  also  understands  them  as  without  petals  ;  but  I  confess  I 
cannot  comprehend  what  petals  are,  if  the  inner  series  of  the  floral  envelopes  of  these 
plants  be  not  so  ;  an  opinion  which  their  supposed  affinity  with  Passionflowers  would 
confirm,  if  analogy  could  be  admitted  as  evidence  in  cases  which  can  be  decided  without 
it.  The  statement  of  De  Candolle,  that  the  stamens  are  opposite  the  sepals,  is  inacciu-ate; 
they  are,  as  Brown  describes  them,  opposite  the  petals. 

The  species  are  all  tropical,  and  chiefly  African  or  Indian.  Four  or  five  are  described 
from  the  West  Indies  and  South  America. 

The  root  of  some  American  species  of  Homalium  is  astringent,  and  employed  against blennorrhoca. 

Fig.  CCCCXCVI. 
cannot  be  denied  that  links  are  wanting 

Fig.  CCCCXCVI.— Byrsanthus  Vivo-waW.—Dekssert. 
3  section  across  the  ovary  ;  4.  section  of  a  seed. diagram  of  the  flower  ;  2.  section  of  a  flower ; 
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GENERA. 

Homalium,  ./acr/. 
Acoma,  A  dans. 
Napimofja,  Aubl. 
Taltia,  Scop. 
Racouhca,  Aubl. 

Lagunczia,  Scop. 
Blackvvellia,  Commers. 

Vermontm,  Commers. 
Asteranthus,  Lour. 
Pythagorea,  Lour. 

Anetia,  Endl. 
Byrsanthus,  Guillem. Eriudaphus,  Nees. 

Trimeria,  Harv. 

Mjriaiithcia.  Thoitars. 
Nisa,  Nor(>nh. 
Asteropeia,  'J'houars. Dissomeria,  Benth. 

Numbers.  Gen.  8.    Sp,  30. 

Passiflorace<B. 
Cucurbitacece. 

Position. — Loasacese. — HoMALiACEiE. — Cactacca?. 
Onagraccce, 



744- 
LOASACEiE. [Eptgynous  Exogkns. 

Order  CCLXXXV.    LOASACE^.— Loasads. 
Loasese,  Juss.  Ann.  Mus.  5.  18.  (1804) ;  Diet.  Sc.  Nat.  27.  93.  (1823) ;  Kunth  in  Nov.  Gen.  et  Sp.  6. 

115.  (1823)  ;  DC.  Prodr.  3.  339.  (1828);  Endl,  Gen.  cxcix.  ;  Meisner,  p.  125. — Gronoviese,  Endl. 
Gen.  p.  940. 

Diagnosis. — Cactal  Exogens,  with  distinct  sepals  and  petals,  scattered  stamens^  confluent 
pendulous  ovules,  and  albuminous  seeds. 

Herbaceous  plants,  hispid,  with  pungent  hairs  secreting  an  acrid  juice.  Leaves 
opposite  or  alternate,  without  stipules,  usually  more  or  less  divided.   Peduncles  axillary, 

1 -flowered.  Calyx  adherent,  4-  5-parted, 
persistent,  imbricated,  and  spreading  in 
aestivation.  Petals  5  or  10,  in  two  rows, 
often  hooded,  with  an  inflexed,  valvate,  or 
contorted  aestivation  ;  the  interior  often, 
when  present,  much  smaller  than  the 
outer,  and  truncate  at  the  apex.  Stamens 
00,  in  several  rows,  arising  from  within 
the  petals,  either  distinct  or  adhering  in 
bundles  before  each  petal,  within  the 
cavity  of  which  they  lie  in  aestivation  ; 
filaments  subulate,  unequal,  the  outer 
ones  freqviently  destitute  of  anthers. 
Ovary  inferior,  1 -celled,  with  several 
parietal  placentae,  or  one  only  in  the 
centre  ;  style  single  ;  stigma  1,  or  several. 
Ovules  anatropal,  pendulous,  rarely  1. 
Fruit  capsular  or  succulent,  inferior,  1- 
celled,  with  parietal  placentae  originating 
at  the  sutm"es.  Seeds  without  aril ;  em- 

bryo lying  in  the  axis  of  fleshy  albumen, 
with  the  radicle  pointing  to  the  hilum, 
and  flat  small  cotyledons. 

The  relationship  of  this  Order  seems 
to  be  almost  equally  divided  between 
Indian  Figs  and  Onagrads,  and  hence  it 
must  stand  on  the  limits  of  the  Myrtal 
and  Cactal  Alliances.  From  the  former, 

however,  it  differs  most,  in  consequence  of  its  parietal  placentation  and  1 -celled  ovary. 
It  is  through  Pereskia  that  it  passes  into  Indian  Figs,  for  that  genus,  if  it  were  to 
lose  its  succulence,  would  almost  belong  to  Loasads  ;  the  species  of  Rhipsahs  too,  in 
which  there  is  a  clear  distinction  between  the  calyx  and  corolla,  offer  another  easy 
transition  from  Indian  Figs  to  this  Order,  by  way  of  Bartonia.  But  while  such  may 
be  regarded  as  the  most  immediate  affinity  of  Loasads,  there  are  others  so  little  remote 
as  to  show  that  among  the  Epigynous  class  we  have  distinct  traces  of  a  near  parallelism 
with  both  the  hypogynous  and  dicUnous  sub-classes.  The  first  is  indicated  by  the 
similarity  in  habit  of  Blumenbachia,  &c.,  to  Passionflowers,  in  connection  with  the 
great  tendency  which  such  genera  exhibit  to  convert  their  stamens  into  petaloid  pro- 

cesses ;  and,  as  EndUcher  remarks,  there  is  also  a  plain  approach  to  Turnerads  and 
Crownworts,  two  other  Orders  of  the  Violal  Alliance.  The  relation  to  diclinous 
Endogens  consists  in  the  resemblance  between  Loasads  and  Cucurbits  ;  a  similarity  so 
great,  that  little  serves  to  distinguish  them,  except  the  diclinous  flowers  and  short 
sinuous  anthers  of  the  latter  ;  in  fact,  the  genus  Sphenantha,  referred  to  Cucurbits,  is 
probably  a  Loasad  if  it  belongs  to  either  the  one  Order  or  the  other.  Gymnotheca  is 
a  very  anomalous  plant,  with  neither  calyx  nor  corolla  ;  Decaisne  refers  it  to  Sauru- 
rads,  p.  251. 

All  the  species  are  American,  and  chiefly  from  the  more  temperate  regions,  or  the 
tropics,  of  either  hemisphere. 

Fig.  CCCCXCV'II.— Bartonia  albicaulis.  1.  a  flower;  2.  ring  of  stamen.'i :  3.  cross  section  of  seed- vessel  ;  4.  seeds. 
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Except  the  stinging  property  which  resides  in  the  hairs  of  some  species,  Uttle  is 
known  of  the  quahties  of  tliese  plants.  Mentzeha  hispida,  a  Mexican  herb,  is  said  to 
have  a  purgative  root. GENERA. 

1.  LOASEiE. 
Acrolasia,  Presl. 
Mentzelia,  Linn. 

Creolobus,  Lilja. 
Chrysostoma,  Lilja. 
Trachy phylum.  Mutt. 

Bartonia,  Sims. 
Klaprothia,  //.  B.  K. 
Sclerothrix,  Presl. 
Grammatocarpus,  Presl. 
Scyphanthus,  Don. Loasa,  Adans. 

Cajophora,  Presl. liaphisanthe,  Lilja. 
Blumenbachia,  Schrad. 
?  Gymnotheca,  Decaisne. 
?Sphenantha,  Schr. 

II.  Gronovie^. 
Cevallia,  Lagasc. 

Petalanthera,  Torr. 
Mackaya,  Arn. Gronovia,  L. 
Fissenia,  R.  Br. 

Numbers.  Gen.  15.     Sp.  70. 

Cucurbitacece. 
Position.-  Homaliacese. — Loasace^. — Cactaceae. 

OnagracecB. 
ADDITIONAL  GENERA. 

Microsperma,  Hook.  \  near 
Ancyrostemma,Pcip.  j  Mentzelia Eucnide,  Zucc. 

Fig.  CCCCXCVII. 

Fig.  CCCCXCVII      Loasa  Pentlandica. 
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Order  CCLXXXVI.    CACTACE^.— Indian  'Figs. 

Cacti,  Juss.  Gen.  RIO.  (1789)  in  part— Cactoidex,  Vent.  Tahl.  3.  289.  (1799).— Opuntiaceae,  Juss.  Diet. 
Sc.  144.  (1825)  in  part;  Kunth.  Nov.  G.  et  Sp.  6.  65.— Nopalea;,  DC.  TMorie  Elan.  216.  (1819).— Cacteae,  DC.  Prodr.  3.  457;  Revue  des  Cactees  Mem.  Mus.  (1829).  Link  and  Otto  in  Verhand.  des 
ver.  Gart.  Preuss.  vol.  iii.  p.  412.  Martins  in  Act.  Acad.  Nat.  Cur.  XVI. ;  Leinaire  Cact.  Hort. 
Monv.  (1838)  ;  Id.  Cactcarum  Gen.  Nov.;  Miguel  in  Bull.  Sc.  Phys.en  Neerlande,  1839.  p.  89.  118  ; 
Pfciffer,  Enum.  Cact.;  Walpers  Repertorium,  2.  269  ;  Sahn.  Dyck.  Hortus  Dyckensis,  1842  ;  Endl. 
GerT.  cc\\.  ;  Wiqht.  Illustr.  2. 1. 114. ;  Schleiden  Beitrdge  zur  Anatomie  der  Cactecn;  MiquelinAnn. 
Sc.  Nat.  19.  165. 

Diagnosis. — Cactal  Exogens,  with  the  sepals  and  petals  numerous  and  undistinguishahle, 
scattered  stamens,  confluent  styles,  horizontal  ovules,  and  seeds  without  albumen. 

Succulent  shrubs,  very  variable  in  form.  Stems  usually  angular,  or  two-edged, 
or  leafy.  Wood  either  arranged  in  a  ring  of  wedges  separated  by  wide  medullary 
passages,  or  consisting 
of  fibres  loosely  inter- 

lacing, and  only  col- 
lecting in  compact  zones 

when  old.  Leaves 
almost  always  wanting  ; 
when  present,  fleshy, 
smooth,  and  entire, 
or  spine-like.  Flowers 
either  showy  or  mmute, 
usually  lasting  only  one 
day  or  night,  always 
sessile.  Sepals  nume- 

rous, sometimes  4,  but 
usually  indefinite,  and 
confounded  with  the 
petals,  either  crowning 
the  ovary,  or  covering 
its  whole  surface.  Pe- 

tals 4  or  more,  com- 
monly numerous,  usually  mdefimte, 

arising  from  the  orifice  of  the  ca- 
lyx, sometimes  irregular.  Stamens 

indefinite,  more  or  less  cohering 
with  the  petals  and  sepals  ;  fila- 

ments long,  filiform  ;  anthers  ovate, 
versatile.  Ovary  fleshy,  inferior, 
1 -celled,  with  numerous  ovules 
arranged  upon  parietal  placentae, 
equal  in  number  to  the  lobes  of 
the  stigma  ;  style  filiform  ;  stig- 

mas numerous,  collected  in  a  clus- 
ter. Fruit  succulent,  1 -celled, 

many-seeded,  either  smooth,  or 
covered  with  scales,  scars,  or  tu- 

bercles. Seeds  parietal,  or,  having 
lost  their  adhesion,  nestling  in 
pulp,  ovate  or  obovate,  without 
albumen  ;  embryo  either  straight, 
curved,  or  spiral,  with  a  short 
thick  radicle  next  the  hilum  ;  cotyledons  flat,  thick,  foliaceous,  sometimes  almost  obso- lete imthe  leafless  species. 

That  remarkable  distension  or  increase  of  the  cellular  tissue  of  plants,  from  which 
the  name  of  succulent  is  derived,  is  no  indication  of  natural  affinity,  but  is  rather  to  be 

Fig.  CCCCXCVIII.— Cereus  speciosissimus.  1.  section  of  the  fruit  of  Opuntia  Dillenii  :  2.  of  tlie  seed, 'G<7Wmr)  ;  3.  section  of  seed  of  Mammillaria. 

Fig.  CCCCXCVIII, 
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considered  a  modification  of  structure  common  to  all  Orders.  Hence  the  immediate 
relationship  of  Indian  Figs  is  neither  with  Spurgeworts,  nor  Cassyths,  nor  Asclepiads, 
nor  Asphodels,  all  of  which  contain  a  greater  or  less  number  of  succulent  genera. 
Through  Rhipsalis,  which  is  said  to  have  a  central  placenta,  they  seem  connected  with 
Purslanes,  to  which  also  the  curved  embryo  of  the  section  of  Opuntias  probably 
indicates  an  approach,  De  Candolle  further  traces  an  affinity  between  these  plants  and 
Picoids  (Mesembryacese),  which  correspond  in  their  numerous  petals,  habit,  annular 
embryo,  and  somewhat  in  placentation  ;  but  which  have  a  many-celled  fruit,  belong- 

ing to  the  perigynous  rather  than  the  epigynous  category.  The  anatomy  of  Indian 
Figs  has  engaged  the  especial  attention  of  Schleiden,  Miquel,  and  others,  whose 
observations  will  be  found  in  the  places  above  quoted.  One  of  the  most  curious 
cii'cumstances  connected  with  it  is  that  their  spiral  vessels  are  extremely  short, 
and  are  formed  with  a  spiral  plate  of  considerable  breadth  and  thickness,  instead  of 
a  thread.  For  an  elaborate  account  of  this  Order,  see  Schleiden's  Memoir  above  quoted. 
Currantworts,  with  which  Indian  Figs  were  formerly  combined,  manifestly  differ  in  a 
large  number  of  points,  and  especially  in  their  abundant  albumen. 

In  this  country  we  scarcely  laiow  the  Indian  Figs  except  as  succulent 
ugly  shrubs  without  leaves,  but  the  Pereskias  have  leaves  of  a  sufficiently 
ordinary  description,  and  when  old  the  columnar  species  form  wood  of 
considerable  strength.  Indeed,  according  to  Mr.  Hinds  (Ann.  Nat.  Hint.  xv. 
100),  Humboldt  speaks  of  a  forest  of  such  plants,  not  mere  herbaceous 
species,  but  tall  trees  with  stems  yielding  wood  suitable  for  domestic  pur- 

poses. It  has  been  well  observed  by  Dr.  Walpers  {Repertorium  Botanices 
Systematicoe,  vol.  1.  p.  269)  that  the  confusion  of  species  and  names,  in 
the  Order  of  Indian  Figs,  is  without  a  parallel,  owing  to  the  negligence  or 
bad  descriptions  at  once  of  writers,  cultivators,  and  travellers,  and  that 
the  so-called  species  are  in  many  cases  distinguished  by  characters  of  the 
most  trifling  nature. 

America  is  the  exclusive  station  of  the  Order,  no  species  appearing 
to  be  native  of  any  other  part  of  the  world.  In  that  country  they 
are  abundant  in  the  tropics,  extending  a  short  distance  beyond  them,  CCCCXCIX. 
both  to  the  north  and  the  south.  De  Candolle  states  that  32^  or  33*^ 
north  latitude  is  the  northern  limit  of  the  Order  ;  but  it  is  certain  that  a  species  is  either 
wild  or  naturalised  in  Long  Island,  in  latitude  42**  north,  and  that  there  is  another  some- 

where about  49**,  in  the  Rocky  Mountains.  Those  which  are  said  to  be  wild  or  natu- 
ralised in  Europe,  Mauritius,  Arabia,  and  China,  are  either  species  of  succulent  Spurges, 

&c.,  or,  if  really  Indian  Figs,  have  been  introduced  from  America,  and  having  found 
themselves  in  situations  suitable  to  their  habits,  have  taken  possession  of  the  soil  Uke 
actual  natives  :  in  Europe  this  does  not  extend  beyond  the  town  of  Finale,  in  44 north 
latitude.  There  is  no  reason  for  supposing  that  the  modern  Opuntia  is  described  in 
Theophrastus,  as  Sprengel  asserts  ;  the  account  of  the  former  writer,  as  far  as  it  applies 
to  anything  now  known,  rather  suits  some  tree  like  Ficus  religiosa.  Hot,  dry,  exposed 
places  are  the  favourite  stations  of  Indian  Figs,  for  which  they  are  peculiarly  adapted, 
in  consequence  T)f  the  imperfect  evaporating  pores  of  their  skin  ;  a  circumstance  which, 
as  De  Candolle  has  shown,  accounts  for  the  excessively  succulent  state  of  their  tissue. 
For  geographical  observations  see  Martins  in  Ann,  Sc.  2.  ser.  2.  110. 

The  fruit  is  very  similar  in  its  properties  to  that  of  Currants,  in  some  being  refresh- 
ing and  agreeable  to  the  taste,  in  others  mucilaginous  and  insipid.  Many  are  valued  as 

palliatives  of  intermittent  and  bilious  fevers,  in  consequence  of  their  refreshing  subacid 
juice.  The  fruit  of  Opuntia  vulgaris  has  the  property  of  staining  red  the  urine  of  those 
who  eat  it.  That  of  0.  Tuna  is  of  the  richest  carmine,  and  forms  a  valuable  pigment, 
employed  at  Naples  as  a  water-colour.  The  juice  of  Mammillaria  is  remarkable  for 
being  slightly  milky,  and  at  the  same  time  sweet  and  insipid.  Rhipsahs  pachyptera  has 
not  only  the  succulent  fruit  of  the  Order,  but  is  bruised  and  used  as  a  fomentation  for 
ill-conditioned  ulcers. — Martins.  The  fruit  of  Pereskia  aculeata  is  pleasant  and  expec- 

torant. The  great  fleshy  stems  of  some  Mexican  species  are  eaten  by  cattle  ;  a  very 
remarkable  specimen  of  this  kind  is  described  by  Sir.  W.  Hooker,  in  the  Gardeners' 
Chronicle,  1845,  p.  132.  Mr.  Darwin  found  that  a  species  of  Cactus  was  one  of  the 
principal  kinds  of  food  of  the  land-tortoises  in  the  Gallapagos, 

Fig.  CCCCXCIX.— Flat-threaded  spiral  vessels  of  Indian  Figs. 
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I.  Melocactid^b. 
Melocactus,  C.  Bauhin. 
Discocactus,  Pfeiffer. 
Anhalonium,  Leniaire. 

Ariocarpus,  Sch. 
Mammillaria,  Haworth. 

II.  ECHTN'OCACTID^. 
Echinocactus,  L.  etO. 
Astrophytum,  Lem. 

Pelecyphora,  C.  Ehrenb. 
III.  Cereid^. 

Echinopsis,  Zuccarini. 
IMlocereus,  Lemaire. 

Cereus,  Haworth. 
IV.  PHYLLANTHIDiE. 

Phyllocactus,  Link. 
Epiphyllum,  Pfeiffer. Disocactus,  Lindley. 

y.  RHIPSAMDiE. 

Rhipsalis,  Gcertner. 

Numbers.  Gen.  16.  Sp.  800  ?  ? 

Mesembryacece. 
Position.  Cactace^. — Loasaceae. 

Hariota,  Lemaire. 
Lepismium,  Pfeiffer. 

VI.  OPltNTID^. 
Opuntia,  Tournefort. 

VII.  Pereskid-h 
Pereskia,  Plumier. 

Cfrossulariacece. 

ADDITIONAL  GENERA. 
PfeiflFera,  Salm.  near  Rhipsalis.  |        LeucMenbergia,  Salm.  near  Anhalonium. 
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Alliance  LIII.    GBOSSALES. — The  Grossal  Alliance. 

Diagnosis. —  Epigynous  Exogem,  with  dichlamydeous  polypetalous  flowers,  numerous 
minute  seeds,  and  a  small  embryo  lying  in  a  large  quantity  of  albumen. 

This  group  evidently  touches  the  last,  where  Indian  Figs  are  so  hke  Currantworts 
that  they  used  to  be  considered  the  same  Order  ;  and  it  passes  into  the  next  through 
Escalloniads,  whose  fruit  would  be  that  of  Cranberries  if  it  were  fleshy,  or  through 
Syringas,  which  may  be  compared  with  Columelliads. 

The  Order  of  Barringtoniads  exhibits  the  Alliance  in  its  highest  state  of  development, 
and  effects  a  union  with  the  wide  frontier  of  Myrtals. 

At  the  same  time  the  Escalloniads  and  Currantworts  extend  towards  the  Saxi- 
fragal  Alliance,  especially  to  Hydrangeads,  to  which  a  part  of  the  Syringas  is  sometimes 
referred. 

Natural  Orders  of  Grossals, 

Fruit  pulpy.    Placentce  parietal   287.  Grossulariace^.. 
Frtdt  capsular.   Placentce  axile.    Style  and  stamens  definite.  1  noo  t? ^  1       •    J,    •     .    1  }■  .iOO.  XiSCALLONIACEjE. Calyx  imbricated  J 

Fruit  capsular.  Placentce  axile.  Styles  disunited.    Stamens']  c> or.  r> 
00.    Calyx  valvate    ....   |28.9.  Philadelphace..:. 

Fruit  pulpy  or  fibrous.    Placentce  axile.    Style  \.    Stamens}  c^f^f,  t> 

00.  ̂C^lyx  imbricated    |290.  Barringtoniace^:. 
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Order  CCLXXXVII.    GROSSULARIACE^.— Currantworts. 

Grossularieae,  DC.  Fl.  Fr.  4.  406.  (1804) ;  Kunth  Notf.  G.  et  Sp.  6. 58.;  DC.  Prodr.  3.  477.  a828) ;  Spach 
in  Ann.  Sc.  ser.  2.  torn.  4.  p.  16.— Ribesiie,  Ach.  Rich.  Bot.  Med.2.  487.  (1823).— Grossulaceae,  Mirh. 
Elem.  2.  897.  aSlSK— Ribesiacese,  Etidl.  Gen.  clxxi.  (1839). 

Diagnosis. — Grossal  Exogens,  with  pulpy  fruit  and  parietal  placentce. 

Shrubs,  either  unarmed  or  spiny.  Leaves  alternate,  lobed,  with  a  plaited  vernation, 
often  with  a  membranous  edge  to  the  base  of  the  petioles.  Flowers  in  axillary  racemes, 
with  bracts  at  their  base,  rarely  uni- 

sexual by  abortion.  Calyx  superior, 
4-  or  5-parted,  regular,  coloured,  im- 

bricated, or  somewhat  valvate  in  festi- 
vation.  Petals  5,  minute,  inserted  in 
the  throat  of  the  calyx.  Stamens  5, 
inserted  alternately  with  the  petals, 
very  short.  Ovary  1 -celled,  with  2 
opposite  parietal  placentte  ;  ovules  nu- 

merous, on  short  stalks,  anatropal  ; 
style  2-3-4-cleft.  Berry  crowned  with 
the  remains  of  the  flower,  1 -celled  ;  the 
cell  filled  with  pulp.  Seeds  numerous, 
suspended  among  the  pulp  by  long  fiH- 
form  cords  ;  testa  externally  gelatinous, 
adhering  firmly  to  the  albumen,  which 
is  horny  ;  embryo  minute,  with  the 
radicle  next  the  hilum. 

Notwithstanding  the  great  dissimi- 
larity in  the  appearance  of  these  plants 

and  Indian  Figs,  the  two  Orders  were 
formerly  confounded,  and  are  still  ac- 

counted by  many  writers  coiiteraiinous, 
chiefly  on  account  of  their  both  having 
inferior  pulpy  fruit  and  parietal  pla- 

centae. Von,  Martius,  however,  (Con- 
spectus, No.  222,)  abandons  this  view, 

and  stations  them  somewhere  between 
Saxifrages  and  Onagrads.  In  conse- 

quence of  their  copious  albumen,  polypetalous  flowers,  and  definite  stamens,  I  was 
formerly  disposed  to  bring  them  into  the  neighbourhood  of  Berberries  and  their  allies  ; 
but  the  strictly  epigynous  structure  of  the  flowers  weakens  this  resemblance.  That 
they  stand  near  EscaUoniads  seems  undoubted,  and  therefore  they  form  a  transition  to 
Cranberries,  another  Order  in  close  contact  with  EscaUoniads,  but  stationed  in  the  Cin- 
chonal  Alliance  because  of  its  monopetalous  corolla.  The  close  alliance  between 
Currantworts  and  EscaUoniads  is  most  distinctly  shown  by  the  genus  Polyosma,  which 
agrees  with  the  former  in  its  two  polyspermous  parietal  placentse,  and  with  the  latter  in 
the  high  development  of  its  corolla.    Mr.  Bennett  even  places  it  among  EscaUoniads. 

They  are  natives  of  the  mountains,  hills,  woods,  and  thickets  of  the  temperate  parts 
of  Europe,  Asia,  and  America,  but  unknown  in  Africa.  In  North  America  they  are 
particularly  abundant,  and  on  the  mountains  of  Northern  India  they  contribute  to  give 
a  European  character  to  that  remarkable  region.  In  the  tropics  of  Asia  and  the  South 
Sea  Islands  they  occur  in  the  form  of  Polyosma,  a  genus  which  derives  its  name  from 
the  excessive  fragrance  of  its  flowers. 

The  properties  of  the  Gooseberry  and  Currant  are  those  of  the  generality  of  the 
Order,  except  that  in  other  species  a  mawkish  or  extremely  acid  taste  is  substituted  for 
the  refreshing  and  agreeable  flavour  of  the  former.  Some  are  said  to  be  emetic  and 
intoxicating  (R.  inebrians),  but  this  statement  rests  on  no  good  authority.    The  black 

Fig.  D. — Ribes  nibnim.  l.  perpendicular  section  of  a  flower ;  2.  cross  section  of  the  ovary  ;  3.  seed  ; 4.  a  perpendicular  section  of  it. 

Fig.  D. 
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Cum'ant,  which  is  tonic  and  stimulant,  lias  fragrant  glands  upon  its  leaves  and  flowers  ; 
these  reservoirs  are  also  found  upon  some  other  species.  Malic  acid  exists  in  Currants 
and  Gooseberries. — Turner,  634. 

GENERA. 
Ribes,  Linn. 

Grosmlaria,  Tournef. 
Botrycarpum,  A.  Rich. 
Calohotrya,  Spach. 

Coreosma,  Spach.  i 
Botryocarpum,  Spach. 
Cei'ophyllum,  Spach. 

Rcbis,  Spach. 
Siphocalyx,  DC. 
Symphocalyx,  Berland. 

Cfirysobotrya,  Spach. 
llobsonia,  Berland. 

Polyosma,  Bl. 

Numbers.  Gen.  2  ?    Sp.  95. 
Vacciniacece. 

Position. — Phihulelphacete. — Grossulariace^. — Escalloniaceaj. 
Ccictacecp. 

For  remarks  on  Polyosma  see  p.  720. 
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Order  CCLXXXVIIl.  ESCALLONIACEvE.-Escalloniads. 

EscalloniejE,  R.  Brown  in  Franklin's  Voyage,  766.  (1824) ;  Aug.  de  St.  H.  Fl.  Bras.  3.  92,  (1833;.— Saxifragaceae,  §  1.  Escallonieae,  DC.  Prodr.  4.  2.  (1830) ;  Endl.  Gen.  p.  822.— Carpodeteae,  Fenzl.  in 
Regensb.  Denkschr.  iii.  155.  1. 1. 

Diagnosis. — Grossal  Exogem,  with  capsular  fmity  axile  placeyitce,  definite  style  and 
stamens,  and  imbricated  calyx. 

Shrubs,  with  alternate,  toothed,  resinously  glandular,  exstipulate  leaves,  and  axillary 
conspicuous  flowers.  Calyx  superior,  5-toothed.  Corolla  consisting  of  5  petals,  alternate 

with  the  segments  of  the  calyx,  from  withm  which  they  arise, 
sometimes  forming  by  their  cohesion  a  tube,  but  finally  separat- 

ing ;  £estivation  imbricated.  Stamens  arising  from  the  calyx, 
alternate  with  the  petals  ;  anthers  bursting  longitudinally.  Disk 
conical,  epigynous,  plaited,  surrounding  the  base  of  the  style. 
Ovary  inferioB,  2-5-celled,  with  a  large  polysperaious  placenta  in 
the  axis  ;  style  simple  ;  stigma  2-5-lobed.  Fruit  capsular  or 
baccate,  surmounted  by  the  persistent  style  and  calyx.  Seeds 
very  numerous  and  minute,  with  a  transparent  membranous 
integument ;  embryo  minute,  in  a  mass  of  oily  albumen,  its  radi- 

cle opposite  the  hilum. 
By  De  Candolle  and  others,  these  plants  are  either  considered 

a  section  of  Saxifrages,  or  are  placed  in  the  immediate  vicinity  of 
that  Order  ;  an  opinion  founded  upon  their  polyspermous  fruit, 
composed  of  two  carpels,  their  polypetalous  flowers  with  a  small 
number  of  stamens,  and  some  similarity  in  their  habit  as  com- 

pared with  Cunoniads,  which  are  also  often  referred  to  Saxifrages. 
By  other  writers  they  are  contrasted  with  Heathworts  and  Cran- 

berries, and  upon  the  whole  they  seem  most  closely  akin  to  the 
latter  of  those  Orders,  of  which  they  have  also  the  habit,  and 
almost  the  monopetalous  corolla.  A  trace  of  resemblance  to  Mel- 
astomads  may  even  be  perceived  in  the  remarkable  cup-shaped 
epigynous  disk  of  Escallonia.  Brown,  however,  long  since  demon- 

strated the  necessity  of  considering  them  closely  allied  to  Curi'ant- 
worts,  from  which,  indeed,  they  are  hardly  known,  except  by  their 
oily  albumen,  dry  fruit,  and  occasionally  cohering  petals;  for  some 
of  them  have  almost  parietal  placentae,  as  Anopterus.  Of  that 
Order  they  must  therefore  of  necessity  follow  the  station.  From 
Bruniads  they  are  known,  firstly,  by  their  broad  leaves,  lax  inflo- 

rescence and  larger  flowers  ;  and  secondly,  by  their  many-seeded 
fruit.  Indeed  Bruniads  may,  in  one  point  of  view,  be  regarded 

as  a  less  developed  form  of  Escalloniads. 
It  is  said  that  Escallonia  canescens  has  an  embryo  nearly  as  long  as  the  albumen  ; 

this,  if  true,  will  be  a  great  anomaly  in  the  Order,  and  requires  re-examination. 
All  found  in  the  temperate  parts  of  the  world,  especially  South  America.  In  countries 

near  the  equator  belonging  to  the  west  side  of  America,  Escallonias  grow  at  the  con- 
siderable elevation  of  6600  to  14,760  feet,  and  there,  with  Oaks  and  Drymis,  they  form 

a  vegetable  region.  They  are  even  found  as  far  southward  as  the  Straits  of  Magellan.  A 
few  species  of  the  Order  occur  in  the  Isle  of  Bourbon,  the  Malay  Islands,  and  the 
southern  parts  of  Australia  and  New  Zealand. 

Their  properties  are  unknown.  All  are  shrubs,  with  evergreen  leaves,  which  have 
often  a  powerful  odour. GENERA. 
Escallonia,  Mutis.  Choristylis,  Harv.  \ Stereoxi/him,  R.  et  F.    F orgesia,  Conun.  Itea,  i.. 
Quintinia,  A.  DC.  Defforgia,  Lam.  I    Diconangia,  Mitch. 

Numbers.  Gen.  7.    Sp.  60. 

I    Cedrela,  Lour. I  Carpodetus,  Forsl. 9  Pseuditea,  Hassk. 

Saxifragacece. 
Position. — Grossulariacese. — Escalloniace^. — Vacciniaeeai. 

BmniacecB. 

Fig.  DI. — Escallonia  pulvemlenta. 
6.  its  perpendicular  section. 

1.  a  flower;  2.  a  cross  section  of  the  ovary ;  3.  fruit;  4.  seed 
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Ordkr  CCLXXXIX.    PHILADELPHACEiE.— Syringas. 

Plnladelphece,  Doti  in  Jameson's  Journal,  133.  {April,  1826) ;  DC.  Prodr.  3.  205.  (1828)  ; Endl.  Gen.  cclxiv. 

Diagnosis.— (r?'OSsaZ  Exogens,  uith  capsular  frioit,  axih  placentce,  disunited  styles,  00 
stamens,  and  valvate  calyx. 

Shrubs.  Leaves  deciduous,  opposite,  toothed,  without  dots  or  stipules.  Peduncles 
axillary  or  terminal,  in  trichotonious  cymes.  Flowers  white  or  pink.  Fniit  sometimes 
a  little  scurfy.  Calyx  adherent,  with 
a  persistent  limb,  having  from  4  to  10 
valvate  divisions.  Petals  alternate 
with  the  segments  of  the  calyx,  and 
equal  to  them  in  number,  with  a  con- 
volute-imbricate  aestivation.  Stamens 
00,  arising  in  one  or  two  rows  from 
the  orifice  of  the  calyx.  Styles  either 
distinct  or  consoUdated  into  one ;  stig- 

mas several  ;  ovules  00,  attached  to 
an  axile  placenta.  Capsule  half  infe- 

rior, with  from  4  to  10  cells,  many- 
seeded.  Seeds  scobiform,  subulate, 
smooth,  heaped  in  the  angles  of  the 
cells  upon  an  angular  placenta,  with  a 
loose  membranous  skin.  Albumen 
fleshy  ;  embryo  about  as  long  as  the 
albumen ;  cotyledons  oval,  obtuse, 
flattish  ;  radicle  longer  than  the  coty- 

ledons, straight,  obtuse,  superior  or 
inferior,  next  the  hilum. 

No  doubt  can  exist  that  these  plants 
have  a  near  relation  to  Myrtleblooms, 
although  they  may  not  have  such  a 
resemblance  as  will  justify  their  being  Fig.  DII. 
stationed  in  the  very  same  Alliance; 
for  they  correspond  in  their  inferior  fruit,  opposite  leaves,  polypetalous  flowers,  and 
indefinite  stamens.  Some  Botanists,  however,  because  of  their  seeds  being  lodged  in 
albumen,  would  rather  refer  them  to  Saxifrages,  with  which,  no  doubt,  there  is  some 
collateral  relationship.  They  are,  however,  evidently  a  portion  of  the  Grossal  Alliance, 
standing  nearly  allied  to  Escalloniads.  Among  that  Alliance  they  are  readily  known  by 
their  valvate  calyx,  indefinite  stamens,  and  disunited  styles.  Moreover,  their  minute 
seeds  cut  them  off  from  Barringtoniads,  and  their  axile  placentae,  with  a  capsular  fruit, 
from  Currantworts. 

The  species  are  found  sparingly  in  the  south  of  Europe,  North  America,  Japan,  and 
India. 

Little  can  be  said  of  their  uses.  The  rough  leaves  of  Deutzia  scabra  are  used  in  Japan 
by  polishers,  and  its  inner  bark  for  poultices.  Philadelphus  coronarius,  whose  flowers 
have  a  sweet  but  very  peculiar  smell,  and  whose  leaves  taste  like  Cucumber,  was  once 
considered  a  tonic,  and  the  oil  of  its  flowers  was  used  for  adulterating  oil  of  Jasmine. 

GENERA. 
Philadelphus,  Linn. 

Syringa,  Tournef. Decumaria,  Linn. 
Forsythia,  Walt. 

Deutzia,  Thnvh. 
Fendlera,  A.  Gr. 

Numbers.  Gen.  3.    Sp.  25. 

Myrtacece. 
Position. — Grossulacese. — Philadelphace.e. — Escalloniacese. 

Saxifragacece. 

Fig.  Dir.— Deutzia  crenata.— -Sie&oW.  1.  a  flower  with  the  petals  removed;  2.  a  fruit ;  3.  a 
portion  of  the  same,  showing  the  placentation  ;  4.  section  of  a  seed  very  highly  magnified. 



754 BARRINGTONIACE.E. [Epigynous  Exogens. 

Order  CCXC.  BARRINGTONIACEyE.— BAURiNGXoNrADS. 

Myrtacese,  §  Barringtonieae,  DC.  Prodr.  3.288.  (1828)  ;  Bartl.  Ord.  Nat.  322.  (1830).— Barringtonieae, DC.  Diet.  Class,  v.  AY.  not.  (1826) ;  Martius  Conspectus,  No.  319  (1835)  ;  Wight  Illiistr.  2.  19. 

Diagnosis. — Gi-ossal  Exogens,  ̂ citJl  pulpy  or  fibrous  fruit,  axile  placentce,  1  style,  00 
stamens,  and  an  imbricated  calyx. 

Trcca  or  shrubs,  with  alternate,  often  serrated  leaves,  destitute  of  transparent  dots. 

Sepals  4-  5,  superior, 
tals  the  same  number,  im- 
bi'icated,  distinct.  Stamens 
00,  distinct,  monadelphous 
or  polyadelphous  ;  anthers 
oblong.  Ovai'y  inferior, 
surmounted  by  an  epigy- 

nous disk,  2-  4-  5-celled, 
with  axile  placentae  ;  ovules 
00  ;  style  simple  ;  stigma 
somewhat  capitate.  Fruit  fleshy,  surmounted  by  the  per- 

manent calyx,  with  bony  seeds  lodged  in  pulp  ;  embryo  in 
the  axis  of  copious  fleshy  albumen. 

Almost  all  writers  regard  these  plants  as  kindred  to  the 
Myrtleblooms  ;  and  yet  they  are  assuredly  quite  distinct, 
diifering  in  the  presence  of  a  large  quantity  of  albumen, 
and  in  having  alternate  leaves,  without  transparent  dots, 
but  often  serrated.  They  appear  in  fact  to  be  mucli 
nearer  Syringas  than  Myrtleblooms,  and  to  stand  in  the 
same  relation  to  the  former  as  Myrtles  to  Onagrads.  By 
tlieir  pulpy  fruit  they  may  be  looked  upon  as  a  connecting 
link  between  the  Grossal  and  Cinchonal  AUiances,  among 
the  latter  of  which  they  are  imitated  by  the  Cranberries. 
Roxbui'gh  has  remarked  that  the  seeds  are  very  like  those of  Guttifers. 

All  that  are  known  inhabit  the  tropics  of  the  old  and  ,  n^rT 
new  world,  some  of  them  occurring  in  low  moist  ground.  ^ 

The  root  of  Stravadium  racemosum  has  a  slightly  bitter  but  not  unpleasant  taste.  It 
is  considered  by  the  Hindoo  Doctors  valuable  on  account  of  its  aperient,  deobstruent, 

Fig.  DHL— Careya  arhorea.  1.  one  of  the  bundles  of  stamens;  2.  a  perj/ endiculav  section  of  the ovary ;  3.  section  of  the  seed. —  Wiyht, 
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and  cooling  qualities  ;  the  bark  is  supposed  to  possess  properties  similar  to  those  of 
Cinchona.  The  wood  of  Gustavia  urceolata  is  called  Bois  puant,  because  it  soon  be- 

comes, after  exposure  to  the  aii',  exceedingly  foetid.  The  effect  upon  the  constitution, 
produced  by  the  fruit  of  Gustavia  speciosa,  is  very  singular.  According  to  Humboldt 
and  Boupland,  children  are  very  fond  of  the  fruit,  and  become  quite  yellow  after  eating 
it,  but  in  24  to  48  hours  they  regain  their  natural  colour  without  any  remedy.  Martins 
states  that  the  fruit  of  Gustavia  brasiliana  is  emetic  and  intoxicates  fish  ;  the  root  is 
aci'id,  aromatic,  and  bitter  ;  the  leaves  have  a  heavy  unpleasant  smell,  and  are  employed 
ui  cases  of  indui'ated  liver,  and  for  bringing  ulcers  to  a  head.  Endlicher  says  that 
although  the  fruit  of  Careya  arborea  is  eaten,  yet  the  seeds  are  suspicious. 

Barringtonia,  Fonk.       I    Stravadia,  Pers. 
Butotiica,  Lam.  Meteoms,  Lour. 
Commersonia,  Sonuer. !    Menichea,  Sonner. 
Mitraria,  Gmel.  !  Careya,  Roxb. 
Huttum,  Adans.  I    Cambea,  IJaniilt. 

Stravadium,  Juss.  \  Gustavia,  Linn. 

Pirigara,  AubL 
SnaUamania,  Neck. Teichmeyera,  Scop. 

Fcetidia,  Commers, 
?  Catinga,  Aubl, 

?Coupoui,  Aubl. ?  Grias,  L. 
1  Petalotoma,  DC. 

?  Diatoma,  Lour. 

Numbers.  Gen.  10.    Sp.  28. 
Cluaiacece. 

Position. — Escalloniaceae. — BARRiNGxcNiACBiE. — Philadelphaceie. Vacciniacece. 

Botryoropis,  Presl.  =  Stravadium 
For  observations  on  Fcetidia, 

see  Blume,  Mus.  i.,  143. 

Fig.  Dili.*—  Barringtonia  speciosa.— Paj:^on. 3  G 



756 CINCHONALES. [Epjgynou.s  Exogens. 

Alliance  LIV.    CINCHONALES. — The  Cinchonal  Alliance. 

Diagnosis. — Epigynous  Exogens,  with  dichlamydeous  monopetalous  flowers,  and  a  minute 
embryo  lying  in  a  large  quantity  of  albumen. 

This  Alliance  is  known  from  Campanals  and  Myrtals  by  its  large  quantity  of  albumen 
and  small  embryo,  from  Caetals,  Grossals,  and  Umbellals  by  its  monopetalous  corolla, 
from  Asarals  by  its  dichlamydeous  flowers.  The  Orders  of  it  are  closely  allied,  the  three 
last  in  the  following  enumeration  being  indeed  separated  by  no  very  strong  characters. 
Cranberries  and  Columelliads,  although  not  usually  brought  up  to  this  point,  are,  never- 

theless, hardly  separable  from  the  Alliance ;  the  former  are  a  lateral  tendency  to 
Ericals. 

Cinchonals  are  distinguishable  from  Umbellals  by  little  except  their  monopetalous 
corolla,  especially  if  Caprifoils  and  Cornels  are  compared,  and  therefore  must  partici- 

pate in  the  undoubted  affinity  of  the  latter  Alliance  to  Ranals  ;  a  circumstance  not  to  be 
lightly  esteemed  in  mapping  out  the  position  which  the  various  groups  of  the  Natural 
system  occupy  with  respect  to  each  other. 

A  very  strong  approach  is  shown  to  tne  diclinous  sub-class,  on  the  part  of  Caprifoils, 
among  which  Viburnum,  mmus  a  corolla  and  with  an  amentaceous  inflorescence,  would 
almost  be  a  Garryad.  Indeed,  even  a  tendency  to  unisexuality  occurs  among  Caprifoils, 
when,  as  in  Viburnum,  &c.,  some  or  all  the  flowers  become  neuter  or  male.  And  here 
again  we  have  exactly  the  same  tendency  as  manifests  itself  in  so  many  genera  of 
UmbelUfers,  which,  as  in  Heracleum,  &c.,  form  radiant  male  or  neuter  flowers. 

Natural  Orders  of  CiitCHONALS. 

Stamens  epigyno>us  ;  anthers  opening  by  pores  291.  VACCiNiACEiE. 
Stamens  epipetalous,  bursting  longitudinally ;  anthers  sinuous.  \  CoLUMELLiACEiE Flowers  unsymmetrical  J 

Stamens  epipetalous,  bursting  longitudinally  ;  anthers  straight.  "1  Cinchonace^ Leaves  with  interpetiolar  stipules  j 
Stamens  epipetalous,  bursting  longitudinally;  anthers  straight.  ̂ 2^^^  Caprifoliace/E 

Fruit  consolidated.    Leaves  without  stipules  ]  ' 
Stamens  epipetalous,  bursting  longitudinally  ;  anthers  straight.  1  Galiace^ 

Fruiit  didymous.    Leaves  verticillate,  without  stipules  .    .    .  j  ' 
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Order  CCXCI.    VACCINIACE^.— Cranberries. 
Vacciniece,  DC.  Thdor.  Eldm.  216.  (1813)  ;  Endl.  Gen.  p.  757 ;  DC.  Prodr.  7.  553. 

Diagnosis. — Cinchonal  Exogens,,  with  epigyrious  stamens  and  anthers  opening  hy  pores. 

Much  branched  shrubs  or  small  trees,  frequently  evergreen,  and  occasionally  epiphytes. 
Leaves  alternate,  undivided,  without  stipules,  often  with  glandular  notches.  Flowers 
solitary  or  in  racemes.  Calyx  superior, 
entire,  or  with  from  4  to  6  lobes.  Corolla 
imbricated  in  sestivation,  monopetalous, 
lobed  as  often  as  the  calyx.  Stamens  dis- 

tinct, double  the  number  of  the  lobes  of  the 
corolla,  inserted  into  an  epigynous  disk  ; 
anthers  with  2  horns  and  2  cells,  bursting  by 
pores.  Ovary  inferior,  4- to  10-celled  ;  style 
simple  ;  stigma  simple.  Berry  crowned  by 
the  persistent  limb  of  the  calyx,  succulent, 
4-  to  10-celled  ;  cells  1-  or  many-seeded. 
Seeds  minute,  pendulous  when  solitary  ; 
embryo  straight,  in  the  axis  of  fleshy  albu- 

men ;  cotyledons  very  short ;  radicle  long, 
inferior. 

It  is  usual  to  station  these  plants  with 
Heathworts,  to  which  they  bear  much  resem- 

blance, and  of  which  they  are  no  doubt  the 
representative  in  the  Epigynous  Sub-class. 
They  are,  however,  to  all  appearance 
closely  allied  to  Cinchonads  in  their  mono- 

petalous flowers,  inferior  ovary,  and  albu- 
minous seeds,  and  also  to  Escalloniads,  which 

are  chiefly  known  by  being  polypetalous. 
The  want  of  adhesion  between  their  stamens 
and  corolla  is  analogous  to  what  occurs 
among  Columelliads.     Myrtleblooms,  with 
their  dotted  leaves  and  indefinite  stamens.  Fig.  DIV. 
are  very  different  ;  but  they  too  sometimes 
correspond  in  their  anthers  bursting  by  pores.  Upon  the  whole.  Cranberries  may  be 
considered  as  an  Order  standing  on  the  borders  of  the  Epigynous  and  Hypogynous 
Sub-classes,  and  of  the  Cinchonal  and  Grossal  Alliances. 

The  species  abound  in  the  temperate  parts  of  the  world,  especially  in  swampy  or  sub- 
alpine  countries.  Some  are  from  the  moors  and  marshes  of  Europe,  others  from  the 
mountains  of  central  Asia,  many  from  North  America,  and  not  a  few  from  the  highlands 
of  Peru.    Some  of  the  Peruvian  species  are  said  to  be  parasites. 

They  are  chiefly  known  as  garden  shrubs.  Their  bark  and  leaves  are  astringent, 
slightly  tonic  and  stimulating  ;  their  berries  sub-acid  and  pleasant  to  the  taste.  Bil- 

berries are  the  fruit  of  Vaccinium  Myrtillus,  Whortleberries  of  V.  uliginosum.  Cranber- 
ries of  V.  Vitis  idsea  and  the  Oxycoccus  palustris  and  macrocarpa.  Many  American 

species  are  substitutes  for  them.  The  people  of  Pasta  make  wine  from  the  fruit  of 
Thibaudia  macrophylla  ;  that  of  our  Vaccinium  uliginosum  is  said  to  be  narcotic,  and 
to  be  sometimes  put  into  beer  and  other  liquors  to  make  them  heady  ;  when  fermented 
it  yields  an  intoxicating  liquor.  From  the  flowers  of  Thibaudia  Q,uereme  an  aromatic 
tincture  is  prepared  m  Peru  as  a  remedy  for  toothache. 

Fig.  DIV.— Vaccinium  amcenum.  1.  a  flower;  2.  a  perpendicular  section  of  it  without  the  corolla; 8.  a  cross  section  of  an  ovary ;  4  an  anther ;  5.  half  a  seed. 

3  G  2 



758 VACCINIACEiE. [Epigynous  Exogens. 
GENERA. 

Gaylussacia,  H.  B.  K. iMSsacia,  Spreng 
Sphyrospermum,  Piipp.  et Endl. 
Oxycoccos,  Tournef. 

SchoUera,  Roth. 
Vacciniura,  Linn. 

Vitis  Idoea,  Tounief. ?  Adenaria,  Raf. 
Decachsena,  Torr.  et  Gr. 
Thibaudia,  Pav. 

Agapctes,  Don. Cavinium,  Thouars. 
?  Acosta,  Lour. 

Choupalon,  Adans. 
Symphysia,  Presl. Tauschia,  Presl. 
Andrewsia,  Dunal. 
Peyrusa,  Rich. Hornsmannia,  Vald. 

Ceratosteraa,  Juss. 

Oreanthes,  Benth. 
Cavendishia,  Lindl, 
Macleania,  Hook. 
Anthopterus,  Hooh. 
1  Brossaea,  Plum. ?  Amechania,  DC, 

Numbers  Gen.  13.    Sp.  200. 
Ericacece. 

Position. — Cinehouacese. — VAcriNiACE^E. — Columelliaceae. 
EscalloniacecB. 

In  a  paper  in  the  Linncea  for  1851,  Dr.  Klotzscli  has  altered  very  needlessly  the 
name  of  this  Order  to  SiPHONANDRACEiE,  combining  with  it  a  part  of  Ericacese,  and 
has  proposed  the  following 

ADDITIONAL  GENERA. 
Tyria,  K.  Siphonandra,  K.  Sophoclesia,  K.  Psammisia,  K. 
Satyria,  K.  Semiramisla,  K.  Polybasa,  K.  Pentapterygium,  K. 
Socratesia,  K.  Eurygania,  K.  Proclesia,  K.  Epigynium,  K. 
Orthaca,  K.  Caligula,  K.  Themistoclesia,  K.  Phalerocarpus,  G.  Don. 
He  also  refers  Amechania  to  his  Arbntese. 
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Order  CCXCII.    COLUMELLIACE^  — Columelliads. 

Columellieae,  Don.  in  Edinb.  new  Phil.  Journ.  Dec.  (1828).  —  Columelliacese,  Ed.  pr.  No.  clxxxii. 
Endl.  Gen.  p.  745  ;  Meisner,  p.  256. 

DlAGNOSIS.- -Cinchonal  Exogens,  with  epipetalom  stamens,  sinuous  anthers  bursting 
longitudinally,  and  unsyrnmetrical  flowers. 

Evergreen  shrubs,  or  trees.    Leaves  opposite,  without  stipules,  entire  or  serrated. 
Flowers  yellow,  terminal.    Calyx  suoerior,  5-parted.    Corolla  rotate,  5-8-parted,  with an    imbricated  aestivation. 
Stamens  2,  inserted  in  the 
throat,  alternate   with  the 
segments    of  the   corolla  ; 
anthers   roundish,  3-lobed, 
bursting    externally,  each 
consisting  of  three  pairs  of 
narrow,  somewhat  sinuous 
cells,  which  open  longitudi- 

nally, and  which  ai'e  placed  upon  a  solid 
fleshy  connective.    Ovary  inferior,  2-celled, 
with  an  indefinite  number  of  ovules  ;  style 
simple,  smooth  ;   stigma  capitate,  2-lobpd. 
Disk  epigynous,  fleshy.    Fruit  capsular,  2- 
celled,  many-seeded,  with  both  septicidal  and 
locuhcidal  dehiscence  ;  testa  polished  ;  em  • 
bryo   taper,  erect,  in   the  axis  of  fleshy 
albumen,  with  oval  obtuse  cotyledons,  and 
a  taper  radicle  longer  than  the  cotyledons. 

The  late  Professor  Don,  who  first  noticed 
this  Order,  thinks  it  near  Jasmines,  with 
which  it  corresponds  "  in  the  structure  and 
aestivation  of  the  corolla,  in  the  bilocular 
ovai*y,  and  erect  (?)  ovvdes  :  and  it  agrees 
both  with  them  and  Syringa  in  the  structure 
and  dehiscence  of  the  capsule.  The  Order 
dififers,  however,  essentially  from  Jasmine- 
worts,  by  having  an  adherent  ovary,  by  the 
presence  of  a  perigynous  (?)  disk,  by  the 
undivided  stigma,  and,  lastly,  by  having  an 
inferior  capsule  with  polyspei'mous  cells." 
He  was  probably  led  to  this  notion  by  having 
included  in  his  ColumeUiads  the  genus  Meno- 
dora,  which  is  a  genuine  member  of  the 
Jasminaceous  Order.  He  also  supposed  that 
an  affinity  could  be  traced  with  Halesia  and  Endlicher,  acting  upon  this  supposition, 
has  placed  the  genus  as  an  anomalous  torm  of  Ebenads,  Meisner  adopts  Don's  first view.  But  it  is  very  clear  that  none  of  the  Orders  thus  referred  to  can  really  be  in 
the  neighbourhood  of  Columellia,  which  may  be  almost  described  as  a  monopetalous 
Onagrad.  Its  indefinite  seeds  are  entirely  at  variance  with  all  the  tendencies  of 
Ebenads  and  Jasmineworts,  to  say  nothing  of  its  inferior  ovary.  At  the  same  time  it 
is  impossible  to  say  where  it  really  ought  to  stand,  for  there  seems  no  great  resemblance 
between  Columellia,  &c.,  and  any  other  Order  yet  described.  In  this  uncertainty  I 
leave  it  by  the  side  of  Cranberries  and  Cinchonads,  to  either  of  which,  and  especially  to 
the  latter,  it  may  be  compared.  The  most  striking  feature  in  its  structure  is  its 
stamens  ;  these  curious  bodies,  rudely  represented  in  the  Flora  Peruviana,  are 
apparently  composed  each  of  three  stamens  firmly  consolidated ;  for  each  anther  has 
6  cells  arranged  in  3  pairs  upon  a  3-lobed  fleshy  connective,  and  turned  towards 
the  corolla.  Now  this  indicates  an  irregularity  of  structure  of  a  most  unusual  kind, 
and  to  which  I  find  no  parallel ;  in  order  to  reduce  such  a  structure  to  regularity,  we 

Fig.  DV. 

Fig.  DV.— Columellia  oblonga.    1.  a  flower;  2.  half  an  ovary  ;  3.  a  fruit. 
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must  either  siippose  that  three  more  such  triple  stamens  are  abortive,  and  that  conse- 
quently the  typical  number  of  parts  in  the  androeceum  is  25,  or  we  must  imagine  that 

the  typical  number  is  10,  and  that  each  of  the  stamens  actually  developed  is  composed 
of  two  stamens  opposite  the  segments  of  the  corolla,  and  one  alternate  with  them  ;  in 
that  case  three  of  the  stamens  alternating  with  the  lobes  of  the  corolla,  and  two 
of  those  opposite  the  lobes  will  have  to  be  supposed  undeveloped.  This  would  give 
us  a  pentamerous  monopetalous  flower,  with  twice  as  many  stamens  as  parts  of  the 
corolla.  Endlicher  adopts  this  view  so  far  as  admitting  the  existence  of  tliree  anthers 
to  each  stamen. 

The  species  hitherto  discovered  are  from  Mexico  and  Peru. 
They  are  not  stated  to  possess  any  useful  properties. 

GENUS. 
Columellia,  R.  P. 

Uluxia,  Juss. 

Numbers.  Gen.  1.  Sp.  3. 

Onagracece. 
Position. — Vacciniacese. — Columelliace^e. — Cinchonacese. 
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Order  CCXCIII.    CINCHONACE.E.— Cinchonads. 

Rubiaceae,  Juss.  Gen.  196.  (1789)  for  the  most  part;  Ann.  Mus.  10.  313.  (1807) ;  M^m.  Mm.  6.  365  ; 
Diet,  des  Sciences, 'IG.  385;  Schlecht.  et  Chamisso  in  Linncea,  3.309;  Ach.  Rich.  Dissert,  in  Mini . 
Soc.  h.  n.  Par.  5.  81;  DC.  Prodr.  4.  341  ;  Roi/le's  Illustration,  p.  287.  (1835)  ;  Endl.  Gen.  cxxvii. — Lygodysodeaceae,  Bartl.  Ord.  Nat.  207.  (183J)  ;  Martins  Conspectus,  No.  161;  Ed.  Pr.  cxxvii. 

Diagnosis. — Cinclional  Exogens,  with  epipetalous  stamens^  straight  anthers  bursting  longi- tudinally, and  leaves  with  interpetiolar  stipules. 

Trees,  shrubs,  or  herbs.  Leaves  simple,  quite  entire,  opposite  or  verticillate,  with 
interpetiolary  stipules.  Flowers  an-anged  variously,  usually  in  panicles  or  corymbs. Calyx  adherent,  with  a 
definite  number  of  di- 

visions, or  none.  Co- 
rolla supei'ior,  tubular, 

regular,  with  a  definite 
number  of  divisions, 
which  are  valvate  or 
imbricated  in  aestivation 
and  equal  to  the  seg- 

ments of  the  calyx.  Sta- 
mens arising  from  the 

corolla,  all  on  the  same 
line,  and  alternate  with 
its  segments.  Ovary 
inferior,  sm-mounted  by 
a  disk,  usually  2-celled, 
occasionally  with  seve- 

ral cells ;  ovules  nume- rous and  attached  to  a 
central  placenta,  or  few 
and  erect  or  ascending, 
anatropal  or  amphitro- 
pal ;  style  single,  insert- 

ed, sometimes  partly 
divided;  stigma  usually 
simple,  sometimes  di- vided into  a  definite 
number  of  parts.  Fruit 
inferior,  either  splitting 
into  2  cocci,  or  indehis- 
cent  and  dry  or  succu- 

lent, occasionally  many- celled.  Seeds  definite 
or  indefinite  ;  in  the  former  case  erect  or  ascending,  in  the  latter  attached  to  a  central 
axis  ;  embryo  small,  oblong,  orthotropal  or  homotropal,  surrounded  by  horny  albumen  ; 
cotyledons  thin  ;  radicle  longer,  inferior. 

This  well-marked  and  strictly  limited  Order  is  nearly  allied  to  Composites,  from 
which  its  distinct  anthers,  bilocular  or  plurilocular  ovary,  abundant  albumen,  small 
embryo,  and  stipules  distinguish  it ;  and  consequently  it  participates  in  all  the  relation- 

ship of  that  extensive  Order.  The  inflorescence  of  Richardsonia  and  many  others  is 
that  of  Composites  ;  and  in  the  genus  Argophyllum  the  anthers  actually  cohere  in  a 
tube.  No  doubt  then  can  be  entertained  that  the  Campanal  and  Cinchonal  Alliances 
come  in  contact  at  one  part  of  their  frontier.  This  is  moreover  strengthened  by  a  very 
curious  genus  of  the  present  Order,  called  Opercularia,  which  is  remarkable  for  having 
but  one  cell  in  its  ovary  and  one  seed,  and  the  number  of  stamens  unequal  to  the  lobes 
of  the  corolla  ;  it  occupies  an  intermediate  position  between  genuine  Cinchonads  and 
Teazelworts.  There  is  also,  notwithstanding  the  constantly  monopetalous  corolla  of 
this  Order,  the  closest  resemblance  to  Umbellifers  in  certain  cases  ;  as,  for  example, 
in  Paederia  and  Lygodysodea,  which  separate  their  fruit  into  two  mericarps,  adhering 

Fig.  DVI. —  Coffea  arabica.  1.  a  flower  magnified;  2.  a  section  across  a  ripe  fruit;  3.  a  portion 
of  a  seed,  showing  the  small  embryo  laid  bare  in  the  end  of  convolute  albumen. 
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to  a  bifid  thread-shaped  torus,  very  much  as  in  UmbelUfers  themselves.  Loganiads 
(p.  602)  may  be  regarded  as  Cinehonads  with  a  free  ovary.  There  is  nothing  to  dis- 

tinguish this  Order  from  the  Caprifoils  except  the  stipules,  and  even  this  mark  occa- 
sionally fails  us.  For  example,  in  Symphoria  racemosa  the  strong  shoots  are  occasionally 

furnished  with  interpetiolar  stipules,  and  of  large  size  ;  an  instance  of  which  is  now 
before  me.  Some  of  the  genera  have  the  peculiarity  of  forming  one  of  the  sepals  in  the 
thin,  large,  and  gaily-coloured  condition  of  a  petal,  as  occurs  in  the  genera  Musssenda 
and  CuJycophyllum.  Sir  R.  Schomburgk  states  that  in  a  very  fine  species  of  the  latter 
genus,  lound  by  him  in  British  Guayana,  the  growth  of  this  petaline  sepal  is  very  rapid, 
expanding  to  its  natural  size  in  the  course  of  a  couple  of  days,  and  only  forming  itself 
after  t  lo  flower  (corolla)  has  dropped  off. — Lond.  Journ.  Bot.  .3.  623. 

Cine  Uonads  are  almost  exclusively  found  in  the  hotter  parts  of  the  world,  especially 
within  the  tropics,  where  they  are  said  to  constitute  about  l-29th  of  the  whole  number 
of  flowering  plants.  In  America  the  most  northern  species  is  Pinckneya  pubens, 
a  shrub  inhabiting  the  southern  states  of  North  America  ;  some  Coprosmas  also 
occupy  very  low  southern  latitudes  ;  the  most  southern  is  Nerteria  depressa,  a  small 
herb  found  in  the  Straits  of  Magellan.  The  Order  is  represented  in  northern  regions 
by  Stellates. 

This  Order  is  not  only  one  of  the  largest  of  which  we  have  knowledge,  but  also 
contains  a  very  considerable  number  of  important  species,  largely  employed  for  the  use 
of  man  in  the  countries  they  inhabit.  Many  are  among  the  most  valuable  of  all 
remedial  agents,  acting  as  tonics,  febrifuges,  emetics,  or  purgatives.  Others,  on  the 
contrary,  having  their  secretions  in  a  state  of  great  concentration,  prove  to  be  formidable 
poisons  ;  nevertheless,  a  few  produce  eatable  fruit,  and  one  is  celebrated  over  all  others 
for  its  agreeable  stimulating  seeds.  Dyeing  qualities  are  also  observed  in  a  small 
number.  The  reader  who  desires  to  occupy  himself  with  the  detailed  study  of  the  uses 
of  this  extensive  Order  will  consult  Geiger's  Handbucli,  Dierbach's  Arzneikr'dfte, 
Endlicher's  Enchiridion,  the  Flora  Medica,  and  the  works  on  Materia  Medica  by  the 
two  Martiuses,  Fee,  Guibourt,  Pereira,  Nees  v.  Esenbeck,  Ebermaier,  &c.  A  few  of  the 
pinncipal  examples  are  ̂ ,11  that  need  be  mentioned  in  this  place. 

Foremost  among  febrifuges  and  tonics  stand  the  various  Peruvian  species  of  Cinchona, 
of  which  C.  micrantha  and  Condaminea  are  the  best.  To  these  succeed  the  Remijas  of 
Brazil,  which  ai'e  in  that  country  species  of  great  importance.  Buena  hexandra  bark 
is  an  indifferent  febrifuge,  known  in  Brazil  under  the  name  of  China.  The  bark  of 
French  Guiana,  possessing  pi-operties  analogous  to  those  of  Cinchona,  is  obtained  from 
Portlandia  hexandra,  the  Coutarea  speciosa  of  Aublet.  The  Quinquina  Piton  and 
Quinquina  des  Antilles  are  produced  by  species  of  the  genus  Exostema,  and  are 
remarkable  for  possessing  properties  similar  to  those  of  true  Quinquina,  but  without 
any  trace  of  either  cinchonine  or  quinine.  A  kind  of  fever  bark  is  obtained  at  Sien-a 
Leone  from  Rondeletia  febrifuga.  Besides  these,  a  great  number  of  other  species 
possess  barks  more  or  less  valuable  :  Pinckneya  pubens  is  the  fever  bark  of  Carolina  ; 
Condaminea  corymbosa,  Guettarda  coccinea,  Antirhea,  and  Morinda  Royoc,  are  all  of 
the  same  description.  Of  Hymenodictyon  excelsum,  an  East  Indian  shrub,  the  inner 
bark  possesses  the  bitterness  and  astringency  of  Peruvian  bark,  and  when  fresh  in  a 
stronger  degree.  The  bitterness  is  not  so  quickly  communicated  to  the  taste,  on 
chewing  the  bark,  but  is  much  more  durable,  especially  about  the  upper  part  of  the 
fauces.  Ophiorhiza  Mungos  is  so  intensely  bitter  that  the  plant  is  called  by  the  Malays 
Earth-gall  ;  according  to  Ksempfer,  the  taste  resembles  Gentian,  but  is  more  pene- 

trating. The  root  and  bark  of  Guettarda  Angelica  are  aromatic  and  acrid,  and  are 
used  as  febrifuges  and  astringents  in  the  veterinary  practice  of  Brazil. 

As  simple  astringents  the  most  remarkable  is  the  Uncaria  Gambir.  An  extract 
called  Gambler  is  prepared  by  the  Malays  from  the  leaves  of  this  shrub  ;  with  some 
sweetness,  it  has  a  more  astringent  taste  than  Terra  Japonica.  Roxburgh  considered 
it  one  of  the  drugs,  if  not  the  only  one,  formerly  called  by  that  name  in  Europe.  The 
extract  is  chewed  by  the  natives  with  Betel-leaf  and  Areca  ;  the  leaves  are  chewed  to 
relieve  aphthous  eruptions  of  the  mouth  and  fauces.  Mr.  Pereira  considers  this 
Gambler  not  to  form  any  of  the  Kinos  of  the  shops,  but  to  be  one  of  the  substances 
called  Catechu  in  commerce.  The  root  and  bark  of  Antirhaea  verticillata  are  said  to  be 
powerfully  astringent.  In  Bourbon  it  is  employed  as  a  styptic  to  restrain  haemor- 

rhage, and  is  known  by  the  name  of  Bois  de  Losteau.  A  decoction  of  the  leaves  as 
well  as  root  of  Canthium  parviflorum  is  prescribed  iji  India  in  certain  stages  of  flux, 
and  the  last  is  supposed  to  have  anthelmintic  qualities,  though  neither  have  much  sen- 

sible taste  or  smell.    The  bark  and  young  shoots  are  also  used  in  dysentery. 
Among  the  purgatives  or  emetics.  Ipecacuanha  holds  the  first  rank  ;  it  is  the  root  of 

Cephaelis  Ipecacuanha,  a  little  creeping-rooted,  half-herbaceous  plant,  found  in  damp 
shady  forests  in  Brazil.   It  is  also  sudorific  and  expectorant.   Its  powder  acts  upon  the 
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respiratory  passages  as  an  irritant,  prodncing  spasmodic  asthma.  In  some  cases  the 
mere  odour  of  the  root  seems  sufficient  to  excite  difficulty  of  breathing,  with  a  feehng  of 
suffocation.  Similar  properties  arc  found  in  the  roots  of  other  Cinchonads  of  the  same 
country,  as  in  Richardsonia  rosea  and  scabra,  Geophila  reniformis,  Borrerias,  Sperma- 
coce  ferruginea  and  Poaya,  &c.  The  Raiz  Preta,  which  is  celebrated  for  its  power  in 
curing  dropsy,  and  in  destroying  the  dangerous  consequences  of  bites  of  serpents,  ia 

said  to  be  related  to  Ipecacuanha.  The  spurious  barks  called  Quinquina  Piton  are  capa- 
ble of  exciting  vomiting.  The  powdered  fruit  of  Randia  dumetorum  is  a  powerful  emetic ; 

an  infusion  of  the  bark  of  the  root  is  administered  to  nauseate  in  bowel  complaints. 
The  bark  of  the  root  of  Manettia  cordifolia  is  esteemed  in  Brazil  a  most  valuable  remedy 
in  dropsy  and  dysentery.  It  is  given  in  powder  in  doses  of  ̂   to  1^  drachm,  and  acts 
as  an  emetic.  The  fruit  of  Gardenia  campanulata  is  regarded  in  India  as  a  cathartic  and 
anthelmintic.  The  foetid  leaves  of  Psederia  foetida  are  used  to  medicate  baths,  and  in 
decoction  are  administered  internally  in  retention  of  urine,  and  in  certain  febrile  com- 

plaints. According  to  Roxburgh,  the  root  is  used  by  the  Hindoos  as  an  emetic.  The 
roots  of  Chiococca  anguifuga  and  densifolia,  the  one  a  Brazilian  trailing  herb,  the  other 
a  woody  bush,  are  employed  with  confidence  by  the  natives  of  Brazil  as  a  certain  remedy 
for  serpent  bites.  The  infusion  of  the  bark  of  the  root  produces  the  most  violent  emetic 
and  drastic  effects.  In  the  words  of  Von  Martins  : — "^grotus  scilicet,  e  veneno  languidus, 
soporosus,  vix  sui  compos,  ex  quo  medicinam  sumserit,  primum  eructationibus  creberririiis 
et  tantis  motibus  convulsivis  excruciatur,  ut,  licet  exsanguis  et  quasi  cum  facie  hippocra- 
tica,  sub  summa  virium  labe  in  lectulum  corruisset,  ne  unicum  quidem  temporis  mo- 

mentum quietus  maneri  possit.  Tandem  post  plurimos  et  visu  terribiles  spasmos  uni-- 
versales  et  corporis  volutationes,  in  enormes  rapitur  vomitus,  quibus  salivam,  bilem, 
chymum,  immo  foeces  larga  copia  edit.  Tunc  accedunt  subitanese  alvi  excretiones  faecuin 
quasi  succo  viscido  involutarum  quse,  si  continua  per  aliquot  temporis  serie  sese  excipi- 
ant,  cum  visibili  segroti  levamine,  boni  exitus  pro  indiciis  habentur."  Copious  perspira- tions follow,  and  these  are  succeeded  by  a  gentle  sleep.  The  violent  action  of  these  roots 
renders  them  dangerous  to  employ,  except  in  cases  of  poisoning,  or  in  such  maladies  as 
require  a  prompt  and  complete  evacuation  of  the  intestines. 

It  may  easily  be  supposed  that  seci*etions  producing  such  powerful  action  as  that  just 
described  would,  if  a  little  modified  or  augmented  in  force,  become  dangerous  poisons,  and 
accordingly  we  find  several  species  of  Cinchonads  included  in  the  class  of  deleterious 
agents.  Sir  R.  Schomburgk  assures  us  that  Indians  have  been  poisoned  by  using  the 
wood  of  Evosmia  corymbosa  to  make  spits  for  roasting  meat  upon. — Hooker''s  Journal,  3. 219.  According  to  Roxburgh,  the  root  of  Randia  dumetorum,  bruised  and  thrown  into 
ponds  where  there  are  fish,  intoxicates  them  like  Cocculus  indicus.  Psychotria  noxa,  and 
Palicourea  Marcgraavii,  both  called  Erva  de  rata,  are  accounted  poisonous  in  Brazil, 
where  they  and  other  species  of  the  same  genera  ai'e  employed  for  the  destruction  of 
rats  and  mice.    Cephaelis  ruellisefoha  is  venomous,  and  used  for  the  same  purpose. 

Fig.  DVI.*— Richardsonia  scabra.  1.  an  ovary  with  its  calyx  ;  2.  a  corolla  ;  3-  a  vertical  section  of  a 
seed,  with  an  erect  °mbryo  in  copious  albumen. 
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An  eatable  fruit  is  furnished  by  a  few  species.  The  Genipap,  a  South  American  fruit 
as  large  as  an  Orange,  of  a  whitish -green  colour,  but  containing  a  dark  purple  juice  with 
an  agreeable  vmous  taste,  is  borne  by  Genipa  americana.  Sarcocephalus  esculentus  is 
the  Native  Peach  of  Sierra  Leone.  Vangnieria  edulis,  or  Voa-vanga,  is  said  to  be  a 
good  dessert  fruit  in  Madagascar.  Genipa  brasiliensis  is  also  eaten  in  I3razil,  but  Mar- 

tins says  that  it  is  only  fit  for  table  after  becoming  bletted,  and  that  it  is  better  when 
preserved  with  sugar  than  when  fresh.  Some  of  the  bushes  called  in  Tasmannia  Native 
Currants  are  Coprosmas  ;  but  they  are  not  of  good  quality. 

Coffee  is  the  roasted  seeds  of  a  plant  of  this  Order,  Coffea  arabica,  and  is  supposed  to 
owe  its  stimulating,  refreshing  characters  to  a  peculiar  chemical  principle  called  CafFein, 
which  modern  chemists  pronounce  to  be  the  same  as  Theine.  The  part  roasted  is  the 
albumen,  which  is  of  a  hard  horiiy  consistence  ;  and  it  is  probable  that  the  seed  of  other 
plants  of  this  or  the  stellate  Order,  whose  albumen  is  of  the  same  textm'e,  would  serve 
as  a  substitute.    This  would  not  be  the  case  with  those  with  fleshy  albumen. 

Among  dyeing  plants  we  have  Oldenlandia  umbellata;  whose  roots  are  a  substitute 
for  Madder  in  the  East  Indies ;  Psychotria  Simira,  whose  bark  stains  red  in  Brazil ; 
Genipa  brasiliensis,  whose  fruit  strikes  a  deep  violet ;  Condaminea  tmctona,  Hydro- 
phylax  maritima,  various  species  of  Morinda,  and  others  of  less  consequence. 

The  fragrance  or  beauty  of  the  flowers  of  some  of  the  plants  of  this  Order,  especially 
of  the  Gardenias,  Hmdsias,  Posoquerias,  Ixoras,  Cinchonas,  Bouvardias,  Catesbseas,  &c. 
is  unsurpassed  in  the  vegetable  kingdom,  and  forms  a  strange  contrast  with  the  Sperma- 
coces,  Richardsonias,  &c.,  which  are  among  the  meanest  weeds  we  know. 

GENERA. 

I.    COFFEE.  —  Ovary 
with  only  1  or  2  seeds in  each  cell. 
1.  Opercularid^. 

Pomax,  Soland. 
Opercularia,  A.  Rich. 
Cryptospermum,  Yng. 
II.  Anthospermid^. 

Anthospermum,  Linn. 
Ambraria,  Heist. 
?  Crocyllis,  E.  Mey. 
?  Lagotis,  E.  Mey. 

Ambraria,  Cruse. 
Nenax,  Gartn. 

Galopina,  Thunb. 
Oxyspermum,  Ecld. 

Phyllis,  L. 
Coprosma,  Forst. 
Leptostigma,  Am. 

III.  Spermacocid^. 
Putoria,  Pers. 
Plocama,  Ait. 
Placoma,  Pers. 
Bartlingia,  Rchb. 

Scyphiphora,  Gdrtn.  fil. 
llydrophylax,  Linn.Jil. 

Sarissus,  Gartn. 
Cuncea,  Hamilt. 
Emodea,  Sw. 
Wiegmannia,  Mcyen. 
Serissa,  Commers. 

Dysoda,  Lour. 
Buchozia,  Herit. 

Democritea,  DC. 
Octodon,  TKonn. 
liorreria,  Mey. 

Bigelowia,  Spr. 
Chlorophytum,  Pohl. 

Spermacoce,  Linn. 
Ilexasepalum,  Bartl. 
Diodia,  L. 
Triodon,  DC. 
Crusea,  Cham,  ct  Schl. 
Pentanisia,  Harn. 

Diotocarpus,  Ilochst. 
Ricliardsonia,  Kuulh. 

Richardia,  Linn. 
Schiedea,  Bartl. 

Mitracarpum,  Zuccar. 
Schizangium,  Bartl. 
Staurospermum,  Thon. 

Perama,  Aubl. 
Mattuschkea,  Schreb. Staelia,  Cham. 

Tessiera,  DC. 
Psyllocarpus,  Mart. Diodois,  Pohl. 
Gaillionia,  A.  Rich. 
Ptychostigma,  Hochst. 
Otiophora,  Zuccar. Knoxia,  Linn. 
Jaubertia,  Guillem. 
Machaonia,  Humb. 
Emmeorhiza,  Pohl. 

Endlichera,  Presl. 
Deppea,  Cham,  et  Schl. Cruckshanksia, //.  et  Am. 

Rotheria,  Meyen. 
Cephalanthus,  L. 

IV.  PSYCHOTRID^. 
Geophila,  Don. Cephaelis,  Sw. 

Callicocca,  Schreb. 
Ipecacuanha,  Arruda. 
Tapogomea,  Juss. Callicocca,  DC. 
Evea,  Aubl. 

Carapichea,  Aubl. Patabea,  Aubl. 
Salzmannia,  DC. 
Chasalia,  Commers. 
Palicourea,  Aubl. 

Galvania,  Vandell. 
Stephanium,  Schreb. Colladonia,  Spr. 

Psychotria,  L. 
Psychotrophum,  P.  Br. 
Myrtiphyllum,  P.  Br. Ronabea,  Aubl. 
Viscoides,  Jacq. 

Mapouria,  A.  Rich. 
Mapouria,  Aubl. 
Simira,  Aubl. 

Antherura,  Lour. 
Rudgea,  Salisb. Feretia,  Del. 
Galiniera,  Del. 
Codonocalyx,  Miers. 

Suteria,  DC. 
Coffea,  Linn. 
Homia,  DC. 
Pancrasia,  DC. 
Slraussia,  DC. 

Strempelia,  A.  Rich. Faramea,  A.  Rich. 
Tetramerium,  DC. 
Potima,  Pers. 
Darluca,  Rafin. 
Antoniana,  Tuss. 

Macrocalyx,  Miers. 
Rytidea,  DC. Grumilea,  Gdrtn. 
Polyosus,  Lour. Coussarea,  Aubl. 

Billardiera,  Vahl. 
Frohlichia,  Vahl. 

Saprosma,  Blume. Pavetta,  L. Pavate,  Ray. 
Ixora,  L. 
Baconia,  DC. 

Verulamia,  DC. Chomelia,  Jacq. 
Scolosanthus,  Fahl. 

Antacanthus, L.C.Rich Saldinia,  A.  Rich. 
Margaris,  DC. 
Chiococca,  P.  Br. Tertrea,  DC. 

Schiedea,  A.  Rich. 
Declieuxia,  H.  B.  K. 

Psyllocarpus,  Pohl. Eumachia,  DC. 
Siderodendron,  Schreb. 
Nescidia,  A.  Rich. 
Plectronia,  Linn. 

?  Mitrastigma,  Harv. 
Psilostoma,  Klotsch. Canthium,  L. 
Psydrax,  Gartn. 
?  Krausia,  Harv. 

Mitriostigma,  Hochst. 
Diplospora,  DC. 
Marquisia,  A.  Rich. 
Damnacanthus,(?a>-<n.^;. Amaracarpus,  Blume. 

V.  P.ffiDERID-T:. 
Pfederia,  L. 

Reussia,  Dennst. 
Lecontea,  A.  Rich. 
Lygodysodea,  R.  et  Pav Disodea,  Pers. 

VI.  GUETTARDID.E. 
Morinda,  Vaill. 

Chrysorhiza,  DC. Myrmecodia,  Jacq. 
Hydnophytum,  Jacq. 
Hypobathrum,  Blume. Nertera.  Banks. 

Gomezia,  Mutis. 
Erythrodanum,  Thou. Mitchella,  L. 
Chamcedaphne,  Mitch. Baumannia,  DC. 

Mephitidia,  Reinw. Lasianthus,  Jacq. 
Vangueria,  Commers. 

Vanguiera,  Pers. Vavanga,  Rohr. 
Meyenia,  Lk. 

Guettarda,  Vent. 
Cadamba,  Sonner. 
Halesia,  P.  Br. 
Dicrobotryon,  Willd. Lauqeria,  Jacq. 
Vllobus,  DC. 
Viviania,  Rafin. 

Malanea,  Aubl. 
Cunninghamia ,  Schreb. 

Antirrhcea,  Commers. 
?  Neuropora,  Commers. Stenostomum,  Gdrtn. fil. 
Sturmia,  Gartn. 
Stenostemum,  Juss. 

Sacconia,  Endl. 
Crusea,  A.  Rich. Chione,  DC. 

Timonius,  Rumph. 
Bobea,  Gaudich. 
Burneya,  Cham. 
Erithalis,  Forst. 

Eupyrena,  Wgt.  et  Am. Pyrostria,  Roxb. 
Santia,  Wight  et  Am. 
Psathyra,  Cominers. Chicoima,  Commers. 
Hamiltonia,  Roxb. 
Spermadicfyon,  Roxb. 
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Leptodermis,  Wall. 
Myonima,  Commers. 
Pyrostria,  Commers. 
Octavia,  DC. 
Lithosanthes,  Blume. 
Erithalis,  P.  Br. 
Retiniphyllum,  Hiimb. 
Nonatelia,  Aubl. 

Oribasia,  Schreb. 
Gynochtodes,  Blume. 
Ccelospermum,  Blnme. 
Ancylanthus,  Desf. 
Pachystigma,  Hochst. 
Hylacium,  Palis. 
Phallaria,  Schumach. 
Cuviera,  DO. 
Dondisia,  DC. 
Stigmanthus,  Lour. 

Stigmatanthus,  R.  et  S. 
Strumpfia,  Jacq. 

Strumphia,  Pers. 
Epithinia,  Jacq. 
Commianthus,  Benth. 
Tricalysia,  A.  Rich. 
II.  CINCHONE^.— 
Ovary  many-seeded. 
VII.  HamelidjE. 

Evosmia,  Humb.  et  Bon. 
Tepesia,  Goertn.  fil. 
Sabicea,  Auhl. 

Schwenk/eldia,  Willd. 
Schizostigma,  Am. 
Holostyla,  DC. 

Stylocoryna,  Labill. 
Axanthes,  Blume. 
Maschalanthe,  Blume. 
Wallichia,  Reinw. 

Urophyllum,  Jack. 
Wallichia,  Koxb. 

Lachnosyphonium,  Hoch. 
Uamelia,  Jacq- 
Duhamelia,  Pers. 

Schradera,  Vahl. 
Fuchsia,  Swartz. 
Urceolaria,  Willd. 

Brignolia,  DC. 
Patima,  Aubl. 
Polyphragmon,  Desf. 

VIII.  ISERTID;E. 
Isertia,  Schreb. 

Posanthus,  Rafin. 
Bruinsmannia,  Miq. 
Rhyssocarpus,  Endl. 
Gonzalea,  Pers. 

Gonzalagunia,  R.  et  P. 
Anthocephalus  ,L.C.  Rich, 

Cephalidium,  A.  Rich, Metabolus,  Blume. 
Sclerococcus ,  Bartl. 
IX.  Hbdyotid^.. 

Dentella,  Foi'st. Lippaya,  Endl. Gonotheca,  Blume. 
Hedyotis,  Lam. 
Diplophragma,  Wight. 
Macrandria,  W.  et  A, 

Dimetia,Wight  et  Am. Anotis,  DC. 
Didymotoce,  Endl. Ambloma,  E. 
Eurhaphe,  E. 
Panetos,  Rafin. 
Houstonia,  L. 
Poiretia,  Gmel. 
Amphiotis,  DC. 
Edrissa,  Raf. 
?  Pentotis,  Torr. 

Ereicotis,  DC. 
Sclcromitrion,W.  et  A. Oldenlandia,  L. 
Gerontogea,  Cham. 
Listeria,  Neck. 

Kohautia,  Cham,  et  S. 
Kadua,  Cham,  et  Schl. 
Rhachicallis,  DC. 
Lucya,  DC, Dunalia,  Spr. 
Karamyschewia,  F.  et  M. 
Tula,  Adans. 
Spiradiclis,  Blume. 
Leptopetalum,  Hook. 
Ophiorrhiza,  L. 
Lipostoma,  Don. Virecta,  DC. 
Pentas,  Benth. 
Sipanea,  Aubl. 

Virecta,  Linn.  f. 
Ptychodea,  Willd. 

Carphalea,  Juss. 
Greenia,  Wight  et  Am. Lerchea,  L. 

Codaria,  L. 
?  Xanthophytum,  Bl. 

Wendlandia,  Bartl. 
Adenosacme,  Wall. 
Hindsia,  Benth. 
Rondeletia,  Blume. 

Petesia,  P.  Br. 
Lightfootia,  Schreb. Willdenowia.  Gmel. 
Arachnimorpha,  Desv 

Choristes,  Benth. 
Spallanzania,  DC. 
Isidorea,  A.  Rich. 
Bikkia,  Reinw. 

Cormigonus,  Rafin. 
Portlandia,  P.  Br. 
Schreibersia,  Pohl. 
Augusta,  Pohl. 
Augustea,  DC. Lindenia,  Benth. 
Siphonia,  Benth. Chimarrhis,  Jacq. 

Macrocnemum,  P.  Br. 
Condaminea,  DC. 

X.  CiNCHONIDvE. 
Calycophyllum,  DC. 
Pinckneya,  L.  C.  Rich. 
Bouvardia,  Salisb. 

Houstonia,  Andr. 
.  Christima,  Rafin. 
Mginetia,  Cavan. Manettia,  Mutis. 
Nacibea,  Aubl. 
Conotrichia,  A.  Rich. 
Lygistum,  P.  Br. 

Danais,  Commers. Alseis,  Schott. 
Exostemma,  L.  C.  Rich. 

Piionia,  DC. 
Brachyanthemum,  DC. 

Ilymenodictyon,  Wall. Kurria,  Hochst. 
Luculia,  Sweet. 
Lasionema,  Don. 
Remijia,  DC. 
Macrocnemum,  Veil. Cinchona,  L. 

Cosmibuena,  R.  et  Pav. 
Buena,  Pohl. 

Hymenopogon,  Wall. Hillia,  Jacq. 
Fereiria,  Vandell. Ferdinandusa,  Pohl. 
Ferdinandea,  Polil. Coutarea,  Aubl. 

Stevensia,  Poit. 
Crossopteryx,  Fenzl. 
Sulipa,  Blanc. Nauclea,  Linn. 
Platanocarpum,  Endl. 
Mitragyne,  Korth. ?  Mamboya,  Rlanc. 
Nauclearia,  DC. 
9  Acrodryon,  Spr. 
Pentacoryna,  DC. 
Uncaria,  Schreb. 
Agylophora,  Neck. Ourouparia,  Aubl. 
Adina,  Salisb. 

XI.  Gardenid^. 
Sarcocephalus,  A/zel. 

Cephalina,  Thonn. Zuccarinia,  Blume. Lucianea,  DC. 
Canephora,  Juss. 
Breonia,  A.  Rich. 
Catesbaea,  Linn. 
Aspidanthera,  Benth. Hoffmannia,  Sw. 
Argostemma,  Wall. 
Pomangium,  Reinw. Neurocalyx,  Hook. 

Higginsia,  Pers. 
0-Higginsia,  R.  et  Pav. Petunga,  DC. 
Higginsia,  Blum. ?  Spicillaria,  A.  Rich. 

Fernelia,  Commers. 
Coccocypselum,  Swartz. 

Sicelium,  P.  Br. 
Tontanea,  Aubl. 
Bellardia,  Schreb. 
Condalia,  Ruizet  Pav, 

Petesia,  Bart. 
Stylocoryne,  Cav. 

Wahlenbergia,  Blume, 
Cupia,  DC. Chomelia,  Linn. Zamaria,  Rafin. 
Tarenna,  Gaertn. Pouchetia,  A.  Rich. 

Bertiera,  Aubl. 
Zaluzania,  Commers. 
Mycetia,  Reinw. 

Hippotis,  Ruiz  et  Pav. Helospora,  Jack. Menestoria,  DC. 
Heinsia,  DC, 
Chapelieria,  A.  Rich. 
Griffithia,  W.  et  Am. 
Hyptianthera,  >r.  etArn. Randia,  Houst. 

Oxyceros,  Lour. Ceriscus,  Gartn. Euclinia,  DC. 
Rhodostoma,  Scheidw. 
Gardenia,  Ell. 
Kumbaya,  Endl. 
Piringa,  Juss. 
Thun'bergia,  Mont. 
Chaquepiria,  Salisb. Rothmannia,  Thunb. Lasiostoma,  Benth. 

Genipa,  Plum, Duroia,  Lin.  f. Conosiphon,  Popp. 
Sphinctanthus,  Benth. 

Oxyanthus,  DC. 
Posoqueria,  Aubl. 

Cyrtanthus,  Schreb. 
Solena,  WiUd, 
Posoria,  Rafin. 

Tocoyena,  Aubl. 
Ucriana,  Willd. 

Gynopachys,  Bl. Cassupa,  H.  B.  K. Kutchubaea,  Fisch. Mussaenda,  L. 
?  Neurocarpcea,  R.  Br. 
Landia,  Comm. Caanthe,  DC. Alberta,  E.  Mey. 

Acranthera,  Am. 
Gardeniola,  Cham. 
Thileodoxa,  Cham, 
Melanopsidium,  Cels. Viviania,  Coll. 
Billiottia,  DC. 

Scepseothamnus,  Cham. Alibertia,  A.  Rich. 
Genipella,  L.  C.  Rich. 

Cordiera,  A.  Rich.* Amaioua,  Aubl. 
Hexactina,  Willd. ?  Ehrenbergia,  Spr. 

Burchellia,  R.  Br. 
Bubalina,  Ehrenb. *  *  * 

Sommera,  Schlecht. 
Anisomeris,  Presl. 
Psilobium,  Jack. 
Platymerium,  Bartl. Lecananthus,  Jack. 
Morelia,  A.  Rich. 
Jackia,  Wall, Zuccarinia,  Spr. 
Himatanthus,  Willd. 
Aidia,  Lour. 
Sickingia,  Willd. 
Stipularia,  Palis. Benzonia,  Schum. 
Myrioneuron,  R.  Br. Pleotheca,  Wall. 
Egeria,  Neraud. Meretricia,  Neraud, 

Numbers.  Gen.  269.   Sp.  2500. 

Apiacece,  Asteracecs, 
Position. — Galiacese. — Cinchonace^. — Caprifoliacese. 

LoganiaceoB. 
*  These  changes  in  the  position  of  a  few  genera  have  been  made  at  the  suggestion  of  Mr.  Miers.— 

June,  1845. 

[Turn  over 
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For  the  distinctions  and  relative  values  of  the  Officinal  Quinquinas,  see 
Mr.  Weddell's  very  important  Histoire  Naturelle  des  Quinquinas  (folio,  Paris,  1849). 
The  following  remarks  by  Mr.  Bentham  show  that  the  systematical  arrangement  of 
the  Order  is  at  present  far  from  being  definitively  settled  : — 

"  Its  tribes,  as  successively  proposed  by  De  Caudolle,  Jussieu,  and  A.  Richard,  and 
finally  adopted  in  the  Prodromus,  are  generally  easy  of  determination,  but  in  some  of 
the  details  perhaps  too  artificial,  and  a  few  slight  changes  and  transpositions  might 
render  them  more  conformable  to  nature,  without  interfering  with  their  practical 
utility.  Too  much  reliance  has,  perhaps,  been  placed  on  the  number  of  carpellary 
parts,  and  not  enough  on  placentation  (insertion  of  ovules),  which,  with  the  aestivation 
of  the  corolla,  might  in  many  instances  better  serve  both  for  the  definition  and  for 
the  grouping  of  genei'a.  The  Nauclege,  well  marked  by  their  inflorescence  and  seeds, 
form  an  excellent  tribe,  if  made  to  include  Sarcocephalus,  Anthocephalus,  and 
Cephalanthus.  In  the  Cinchonese  there  is  little  to  alter,  although  the  line  of  demar- 

cation between  them  and  the  Rondeletiese  is  at  present  very  ill-defined.  The 
remainder  of  the  many-ovuled  tribes  require  some  re-arrangement.  The  two-celled 
genera  often  present  a  third  cell,  and  the  many-celled  are  not  unfrequently  reduced 
to  two.  Gardenia  itself  has  not  the  characters  assigned  to  the  tribe  to  which  it 
gives  its  name,  and  the  hardening  of  the  endocarp,  which  distinguishes  the  poly- 
pyrenous  from  the  multilocular  berry,  is  but  a  vague  character.  It  might  be  better 
to  suppress  the  two  last  tribes  (Isertiese  and  Hameliese),  and  re-distribute  the  whole 
into  three  :  Gardeniese,  with  fleshy  indehiscent  fruits  ;  Eondeletieae,  with  dehiscent  or 
pluricoccous  fi'uits  and  interpetiolar  stipules;  and  Hedyoteae,  with  dehiscent  or 
pluricoccous  fmits  and  conpetiolar  stipules.  For  the  sub-division  of  Gardeniese,  the 
placentation  appears  to  afford  good  characters,  although  I  have  not  as  yet  examined 
with  this  view  the  whole  of  the  genera.  Probably  three  distinct  forms  will  be  found : 
Eugardeniese,  with  parietal  placentae  not  reaching  the  axis  ;  Randiese,  with  the  ovules 
more  or  less  immersed  in  thick  fleshy  placentae  ;  and  Bertiereae  (or  say  Hamelieae  1), 
with  thinner  placentae,  superficial  ovules,  and  little  or  no  pulp  to  the  berry.  Some 
genera  of  the  last  group  come  into  close  connexion  with  some  Kondeletieae,  and  from 
the  latter  the  passage  is  very  gradual  into  Hedyoteae ;  yet  I  am  unable  to  suggest 
any  better  distinction  between  them  than  those  generally  adopted.  Of  the  tribe 
Isertieae,  DC,  Metabolos  would  take  its  place  among  Hedyoteae,  next  to  Hedyotis 
(Euhedyotis,  Am.),  from  which  it  differs  but  slightly  as  a  genus  ;  Gonzalea  among 
Kondeletieae,  close  to  Lerchea;  Isertia  and  Bruinsmannia  among  Gardenieae  (Bertiereae). 
The  greater  part  of  the  Hamelieae  would  also  range  in  the  last-mentioned  sub-tribe  ; 
for  which,  on  that  account,  the  name  Hamelieae  might  be  retained.  Morelia,  how- 

ever, as  well  as  Alibertia,  Schradera,  and  perhaps  one  or  two  more,  would  be  classed 
in  the  sub-tribe  Randieae.  To  the  same  sub-tribe  I  should  refer  Cordiera,  and  a  few 
imperfectly-known  genera  allied  to  it,  in  which  the  ovules  are  said  to  be  large,  fleshy, 
and  peltate,  but  which  have  most  probably  large  fleshy  peltate  placentae,  with  one  or 
more  ovules  immersed  therein,  but  not  easily  distinguishable  in  dried  specimens. 
AmoDg  the  solitary-ovulated  tribes,  the  only  alteration  of  importance  which  suggests 
itself  is  the  consolidation  of  the  two  tribes  of  Guettardieae  and  Coff"eae  into  one,  as 
neither  the  two  or  many-celled  ovary,  nor  the  drupaceous  or  baccate  fruit,  appear  to 
be  sufficiently  absolute  distinctions  to  separate  them  as  tribes.  The  whole  might 
take  the  name  of  Coffeae,  and  be  divided  into  four  or  five  sub-tribes,  chiefly  according 
to  the  aestivation  of  the  corolla  and  insertion  of  the  ovules,  viz.  : — Vanguerieae 
(including  Morindeae  and  Canthium),  with  a  valvate  aestivation  and  pendulous  ovules  ; 
Psychotrieae  (including  Cephaelideae),  with  a  valvate  aestivation  and  erect  ovules. 
Possibly  a  fifth  might  be  inserted  between  Guettardieae  and  Ixoreae,  with  an  imbricate 
aestivation,  like  in  those  two  tribes,  but  differing  from  Guettardieae  in  the  baccate, 
not  dmpaceous  fruit,  and  from  Ixoreae  in  the  ovules  suspended  from  the  apex,  or 
nearly  so  ;  but  I  am  not  acquainted  with  the  fruits  of  a  sufficient  number  of  species 
of  Chomelia,  Chiococca,  Kraussia,  &c.,  to  ascertain  whether  they  can  be  really  so 
separated  from  Guettardieae  even  as  a  sub-tribe.  I  am  doubtful  also  whether  the  few 
genera  with  an  imbricate  aestivation,  and  ovules  erect  or  ascending,  should  be  reckoned 
among  Ixoreae,  or  form  an  intermediate  sub-tribe  between  them  and  Psychotrieae. 
They  are  chiefly  South  American,  and  require  further  examination." — {Niger  Flora.) 

ADDITIONAL  GENERA. 
Anthospermid^. 

Dyeodidendron,  Gardn. 
Hypodematium,  Rich,  near  Mitracarpum. 

SPERMACOCIDyT:. 
Wigmaunia,  Meyen,  near  Piitoria. 
Diphragmiis,  Presl. 

PSYCHOTRin^. 
Proscephaleium,  KrthU.  near  Cephaelis. 
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Kraussia,  B.  Mey. 
Cremaspora,  Benth. 
Encopea,  Presl. 
Pachysanthus,  Presl. 
Tribrachya,  Krthls. 
Rennellia,  Krthls. 

^near  Coffea. 

Cleisocratera,  Krthls.  near  Amaracarpus. 

GUETTARDID^, 
SphiBrophora,  Bl.  near  Morinda. 
Rytigynia,  Bl.  near  Guett  irda. 
Laclinostoma,  Krthls.  near  Tiicalysia. 
Craterispermum,  Benth.  near  Vanguieriu. 

Hamelid^e. 
Axanthes, 
Cymelonema,  Presl. 
Axanthopsis,  Krthls. 
Praraviuia,  Krthls. I  Urophylliim. y  near  Uropliyllum. 

Bruiusmannia,  Miq.  near  Isertia. 

Hedyotid^. 
Pentodou,  Hochst. 
Dictyospora,  Rmodt. 
Coptophyllum,  Krthls. 
Vignoldia,  A.  Rich. 
Theyodes,  J.  Rich. 
Otomeria,  Benth. 

near  Hedyotis. 

Campylobotrys,  Decne. 
Rhombospora,  Krthls.  near  Wendlandia. 
Mycetia,  Rnwdt.  =  Adenosacme. Selenocera  Zipp.  \  Rondeletia. 
Bathysa,  PresL.  ) 
Peltospermum.  Benth.  nearLerchea. 

ClNCHONID^. 
Coptosapelta,  Krthls.  near  Hymenodictyon. 
Ladenbergia,  Ktsch. 
Rustia,  Ktsch. 
Voigtia,  Ktsch. Schcenleinia,  Ktsch. 
Gomphosia,  Weddell. 
Cascarilla,  Weddell. 
Pimentella,  Weddell. 
Chrysoxylon,  Weddell. 
Stephegyue,  Krthls.  near  Nauclea. Platanocarpum,  Hook.  f. 

near  Cinchona. 

Gardenid^. 

Megacai'pha,  Hochst.  ~  Oxyanthus. Leucocodon,  Gardn        I  Gardenia. 

Discospermum,  Bah.      )  ̂   ^a.^y^^.lxu^. Gonyanera,  Krthls.  near  Musssenda. 
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Order  CCXCIV.  CAPRIFOLIACE^.—Caprifoils. 

Caprifolia,  Juss.  Gen.  210.  (17^9  to  pari.— Caprifoliaceae,  Rich.  Diet.  Class.  3. 172  ;  DC.  Prodr.  4.  321 ; Bartl.  Ord.  Nat.  213.  (1830).— Lonicereae,  Endl.  Gen.  cxxviii. 

Diagnosis. — Cinchonal  Exogens^  with  epipetalous  stamens^  straight  anthers  bursting  longi- 
tudinally, consolidated  fruit,  and  leaves  without  stipules. 

Shrubs  or  herbaceous  plants,  with  opposite  leaves,  destitute  of  stipules.  Flowers 
usually  corymbose,  and  often  sweet-scented.    Calyx  superior,  4-  5-cleft,  usually  with  2 

1  Fig.  DVII.  4  3 
or  more  bracts  at  its  base.  Corolla  superior,  monopetalous  or  polypetalous,  rotate  or 
tubular,  regular  or  irregular.  Stamens  epipetalous,  equal  in  number  to  the  lobes  of  the 
corolla,  and  alternate  with  them.  Ovary  with  from  1  to  5  cells,  one  of  which  is  often 
1 -seeded,  the  others  being  many-seeded  ;  in  the  former  the  ovule  is  pendulous ;  style  1  ; 
stigmas  3,  or  5.  Fruit  indehiscent,  1-  or  more-celled,  eitlier  dry,  fleshy,  or  succulent, 
crowned  by  the  persistent  lobes  of  the  calyx.  Seeds  either  solitary  and  pendulous,  or 
numerous  and  attached  to  the  axis  ;  testa  often  bony  ;  embryo  very  small,  in  fleshy 
albumen  ;  radicle  next  the  hilum. 

As  left  by  Jussieu  this  Order  was  a  heterogeneous  assemblage  ;  as  altered  and  better 
limited  it  seems  to  be  less  objectionable.    It  possesses  a  striking  affinity  with  Cincho- 

Fig.  D VII.— Sanihucus  nigra  ;  1 .  a  flower :  2.  a  young  pistil ;  3.  a  cross  section  of  its  ovary ;  4.  a  per- 
pendicular section  of  the  fruit. 
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nads,  in  the  monopetalous  tubular  corolla,  definite  stamens,  inferior  ovary,  and  opposite 
leaves,  an  affinity  which  is  confirmed 
by  the  corolla  of  the  latter  being  occa- 

sionally regular  or  irregular.  In  fact 
the  resemblance  between  them  in 
habit,  structure,  inflorescence,  and 
sensible  properties  is  so  great  that 
there  seems  to  be  no  certain  chai'acter 
to  distinguish  them  except  the  stipules 
of  Cinchonads  ;  for  the  character  de- 

rived from  the  presence  of  one  ovule 
only  in  one  cell,  and  of  many  ovules  in 
two  other  cells,  although  very  striking  ̂  
in  Linnsea  and  Abeha,  disappears  in 
others,  especially  in  Leycesteria,  whose 
ovary  has  5  polyspermous  cells  ;  and 
yet  that  genus  cannot  be  possibly  se- 

parated from  Caprifoils.  Their  epi- 
gynous  structure  divides  them  from  4 
Dogbanes,  which  have  much  resem- 

blance in  habit :  Loranths,  once  mixed 
with  them,  have  no  petals.  But  if  we 
consider  the  Sub-order  called  Sambu- 
cese,  our  view  of  the  affinities  of  the 
Order  takes  a  different  tu-rn,  and  we 
find  an  approach  to  Saxifragals  :  this  is  established  through  the  intervention  of  Hydran- 

gea, which  is  undistingviishable  in  habit  from  Viburnum,  with  which  it  accords  in  inflo- 
rescence and  in  the  constant  disposition  of  its  flowers  to  become  radiant,  but  from  which 

it  differs  in  bemg  polypetalous  and  polyspermous,  and  only  half  epigynous.  Besides 
these  points  of  resemblance,  Caprifoils  probably  tend  towards  Umbellifers  through 
Sambuceae.    Alsenosmia  has  even  alternate  leaves. — Hook.fil. 

Natives  of  the  northern  parts  of  Europe,  Asia,  and  America,  passing  downward^ 
within  the  Umits  of  the  tropics  ;  found  very  sparingly  in  northern  Africa,  and  little 
known  in  the  southern  hemisphere. 

The  fragrance  and  beauty  of  Honeysuckles  have  been  celebrated  by  poets  of  every 
age  ;  but  independently  of  such  a  recommendation,  the  Order  of  Caprifoils  possesses  pro- 

perties of  considerable  interest.  The  flowers  of  the  Elder  are  fragrant  and  sudorific,  its 
leaves  foetid,  emetic,  and  a  drastic  purgative  ;  qualities  which  are  also  possessed  by 
Viburnum  Opulus  (the  Gueldres  Rose),  several  other  species,  and  even  by  the  Honey- 

suckle itself.  The  leaves  of  Linnsea  borealis  are  praised  by  the  Swedes  as  diaphoretic 
and  diuretic.  The  inner  bark  of  Viburnum  Lantana  is  so  acrid  as  to  be  included  by 
some  writers  among  vesicants.  The  fruit  of  Viburnum  is  destitute  of  these  properties, 
but  has,  instead,  an  austere,  astringent  pulp,  which  becomes  eatable  after  fermentation, 
and  is  made  into  a  sort  of  cake  by  the  North  American  Indians.  Triosteum  perfoliatum 
is  a  mild  cathartic  ;  in  large  doses  it  produces  vomiting.  Its  dried  and  roasted  berries 
have  been  used  as  a  substitute  for  Coffee.  The  berries  of  Lonicera  ceerulea  are  a 
favourite  food  of  the  Kamtchadales.  The  wine  made  from  the  Elder,  Sambucus  nigra, 
is  weU  known  in  England,  and  is  used  as  a  means  of  adulterating  Port-wine.  Accord- 

ing to  Mr.  Backhouse,  there  is  a  species  of  Elder  in  Tasmannia,  which  has  large  cymes 
of  white  sweetish  fruit,  respecting  which  nothing  deleterious  has  been  observed. 

GENERA. 
I.  LONICERE^. 

Linnsea,  Gronov. 
Obolaria,  Siegesb. 

Abelia,  R.  Br. 
Symphoricarpus,  Dill. 

Symphoria,  Pers. 
Anisanthus,  Willd. 

Leycesteria,  Wall. 
Diervilla,  Toumef. 

Numbers.  Gen.  14.    Sp.  220.  Vesalea,  Martens,  =  Abelia. Chlamydocarpus,  Jaub.  next  Lonicera, 
Cornacew. 

Position. — Cinchonacese. — CAPRiFOLiACEiE. — Columelliacese. 
Hydi'angeacecB. 

Weigela,  Thunb. 
Calysphyrum,  Bung. 

Alsenosmia,  Cunn, 
Caprifolium,  Tmrmf. 
Periclymenum,  Tourn. 

Lonicera,  Desf. 
Xylosteon,  Juss. 
Cobcea,  Neck. 
Nintooa,  Sweet. 

Chamcecerasus,  Tourn. 
Cuphantha,  DC. 
Isica,  Mbnch. 

Triosteum,  Linn. 
II.  Sambuce^. 

Viburnum,  Linn. 
Solenotus,  DC. 

Lentago,  DC. 
Tinus,  Toumef. 
Ojmlus,  Tournef. Sambucus,  Tournef, 
Phyteuma,  Lour. 

Tripetelus,  Lindl. ?  Valentiana,  Raf, 
?  Karpaton,  Raf. 

Fig.  DVIII.— 1.  flower  of  Liunaea  borealis  ;  2.  the  same  cut  open  and  showing  the  interior  of 
the  ovary ;  3.  a  cross  section  of  the  ovary ;  4.  section  of  fruit  of  Lonicera  tatarica ;  5.  half  its  seed. 
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Order  CCXCV.    GALIACEJE.— Stellates. 

Stellatce,  Ray  St/nops.  223.  (1690) ;  R.  Brown  in  Congo,  (1818).— Galieae,  Tarp.  in  Atlas  du  Nouv.  Diet, 
des  Sc.  (?)— Rubiaceae,  §  Slellatas,  Cham,  et  Schlecht.  in  Linncea,  3.  220.  (1828)  ;  DC.  Prodi-  4 580 ;  Bartl.  Ord.  Nat.  209  ;  End/.  Gen.  p.  522;  Meisner,  p.  173.— Rubiaceae,  5  Galieae  N  ah  Es  et 
Fahlrott.  Nat.  Pjianz.  Syst.  165.  (1829).  ^  ,i  .uu^,.t^ 

Di xG^iO&is.— Cinchonal  Exogem,  with  epipetalous  Hamens,  straight  anthers  bursting  longi- tudinally, didymous  fruit,  and  verticillate  leaves  without  stipules. 
Herbaceous  plants,  with  whorled  leaves,  destitute  of  stipules,  and  angular  stems 

Flowers  minute.    Calyx  superior,  obsolete,  or  4-  5-  or  6-lobed.    Corolla  monopetalous. 

val  vate,  rotate,or  tubular,  regu- 
lar, inserted  into  the  calyx ;  the 

number  of  its  divisions  equal 
to  those  of  the  calyx.  Sta- 

mens equal  in  number  to  the 
lobes  of  the  coi'olla,  and  alter- 

nate with  them.    Ovary  pel- 
tate or  2-celled ;  ovules  soli- 

tary, erect ;  styles  2  ;  stigma  simple.  Fruit  a  didymous, 
indehiscent  pericarp,  with  2  cells  and  2  seeds.  Seeds 
erect  or  peltate,  solitary  ;  embryo  in  the  axis  of  horny 
albumen  ;  radicle  inferior  ;  cotyledons  leafy. 

There  can  be  little  doubt  that  the  inconspicuous 
weeds  of  which  this  Order  is  composed  have  as  strong 

Fig.  DIX.  a  claim  to  be  separated  from  Cinchonads  as  that  Order 
from  Caprifoils.  It  is  true  that  no  very  positive 

characters  are  to  be  obtained  from  the  fructification,  but  the  want  is  abundantly 
supplied  by  the  square  stems  and  verticillate  leaves  without  stipules,  forming  a  kind  of 
star,  from  which  circumstance  the  name  Stellate  is  derived.  Nevertheless,  Botanists 
in  most  intances  appear  to  be  against  this  opinion  :  I  confess  I  cannot  conceive  upon 
what  grounds.  Usually  a  material  dissimilarity  in  habit,  if  accompanied  by  any  clear 
character,  whether  of  vegetation  or  fructification,  is  considered  sufficient  for  the 
separation  of  a  group  of  plants  into  two  Orders  ;  in  this  case  the  weak  angular  stems 

t\g.  T)IX.— Oaliuni  Apaiine  ;  1.  a  flower  ;  2.  a  young  fruit  without  the  corolla;  3.  a  perpendicular section  of  a  ripe  fruit. 
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cause  a  peculiarity  of  habit  that  cannot  be  mistaken,  and  the  total  absence  of  stipules, 
to  say  nothing  of  the  didynious  fruit,  affords  a  certain  mark  of  recognition.  Surely 
there  is  some  inconsistency  in  separating,  by  the  absence  of  stipules,  Caprifoils,  which 
are  undistinguishable  in  liabit,  while  tlie  very  same  character  is  rejected  when  applied 
to  an  assemblage  of  genera  all  distinctly  combined  by  their  liabit.  The  only  ground 
upon  which  this  is  intelligible  is  that  taken  by  De  CandoUe  and  others,  who  consider  the 
apparent  leaves  of  Stellates  to  be  in  part  true  leaves  and  in  part  leaf-like  stipules.  To 
this  verbal  but  not  real  distinction  there  is  this  objection,  which  I  conceive  quite  fatal  to 
it: — If  a  part  of  the  leaves  of  each  whorl  in  Galium  was  stipules,  the  latter  must  bear 
a  certain  proportion  to  the  true  leaves  ;  suppose  the  whorl  to  consist  of  two  leaves,  each 
will  have  two  stipules,  and  consequently  the  whole  number  of  parts  in  the  whorl  must 
be  six,  and  in  all  cases  the  number  must  be  some  power  of  3.  But  of  the  first  forty 
species  of  Gahum  in  De  CandoUe's  Prodromus  only  thirteen  conform  to  this  rule  ;  and 
the  frequent  tendency  in  the  whorls  to  vary  from  4  to  6,  or  from  5  to  6,  or  from  6  to  8, 
seems  to  me  an  incontrovertible  proof  that  the  ajiparent  leaves  of  Stellates  are  true 
leaves  and  not  a  modification  of  stipules.  To  this  it  may  be  added,  that  the  admitted 
leaves  are  so  entirely  the  same  as  what  M.  De  Candolle  conceives  to  be  stipules,  that 
no  difference  whatever  can  in  general  be  found  in  their  form,  colour,  anatomy,  or 
degree  of  development.  Such  reasons  have,  however,  not  proved  satisfactory  to 
Botanists-  who  with  one  accord  appear  to  range  themselves  upon  the  side  of  M.  De 
Candolle  ;  and  recently  the  question  has  been  more  particularly  agitated  by  one  of  the 
most  distinguished  writers  of  this  country. 

Mr.  Bentham,  in  an  article  on  Crusea  rubra,  published  in  the  Botanist,  page  82,  after 
entering  at  some  length  and  with  great  skill  into  a  discussion  of  the  arguments  employed 
on  both  sides  of  the  question,  has  decided  in  favour  of  the  opinion  of  De  Candolle,  that  a 
part  of  the  apparent  leaves  of  Stellate  plants  are  stipules.  The  grovxnds  upon  which 
he  has  arrived  at  this  conclusion  are  essentially  the  following  : — 

1.  That  the  foliaceous  organs  in  Stellates,  if  viewed  as  consisting  entirely  of  loaves, 
do  not  bear  that  relation  to  the  angles  of  the  stem  which  is  usual  in  Dicotyledons  ;  but 
that  the  relation  becomes  apparent  if  only  two  of  them  are  taken  as  leaves  and  the  rest 
as  stipules.  (De  Candolle  seems  influenced  by  the  consideration  that  it  is  only  two  of 
the  apparent  leaves  which  have  buds  in  their  axils  ;  but  Mr.  Bentham  does  not  advert 
to  this.) 

2.  That  in  a  numl)er  of  cases,  especially  in  Asperula,  two  opposite  leaves  are  much 
larger  than  the  others. 

3.  That  in  Spermacoceae  and  other  tribes  of  Cinchonads,  the  stipules  are  connected 
with  the  petiole  of  the  leaf  into  a  sheath,  and  that  this  sheath  exists  in  Stellates. 

4.  That  the  number  of  parts  in  each  Vvhorl  is  not  necessarily  some  power  of  3, 
but  that,  taking  two  of  the  parts  for  leaves,  it  is  immaterial  by  what  number  of  similar 
parts  those  two  are  separated,  because  the  intermediate  processes  are  analogous  to  the 
setse  of  Spermacocea?,  the  number  of  which  is  variable. 

Perhaps  this  question  is  more  important  in  appearance  than  in  reality,  for  in  some 
respects  it  is  a  mere  difference  about  words  ;  stipules  being  rudimentary  leaves,  and 
leaves  developed  stipules.  It  is,  however,  connected  with  some  points  of  speculative 
interest,  especially  as  regards  systematic  Botany,  and  therefore  I  avail  myself  of  the 
present  opportunity  of  stating  what  I  conceive  to  be  the  objections  to  Mr.  Bentliam's line  of  argument,  and  why  I  still  retain  my  original  opinion  upon  the  subject. 

1.  With  regard  to  the  relation  borne  by  the  leaves  to  the  angles  of  the  stem,  it  is  to 
be  observed,  that  if  those  foliaceous  organs  only  which  are  opposite  the  angles  are  said 
to  be  leaves  in  Stellates,  and  the  rest  stipules,  then  we  must  suppose  that  Labiate 
plants  have  no  leaves,  but  stipules  only,  for  in  that  and  similar  Orders  the  appare^t 
leaves  are  never  opposite  the  angles  of  the  stem,  but  are  always  placed  between  them. 
Nor  do  I  find  that  the  number  of  angles  in  the  stem  of  verticillate  plants  necessarily 
corresponds  with  the  number  of  their  leaves  ;  for  example,  in  Dysophylla  stellata, 
where  the  whorls  often  consist  of  ten  parts,  the  stem  has  still  but  four  angles.  Neither 
can  it  be  admitted  that  bodies  which  do  not  form  branches  in  their  axils  are 
therefore  not  leaves.  All  foliaceous  organs,  of  whatever  kind,  and  especially  stipules, 
possess  that  power  or  not,  according  to  circumstances,  as  is  too  well  known  to 
require  particular  proof.  Besides,  De  Candolle's  statement  is  not  sustained  by  fact; 
for  in  Asperula  the  uppermost  branches,  bearing  flowers,  are  frequently  produced 
alternately  with  the  leaves  that  form  the  node  from  which  they  spring,  and  conse- 

quently must,  in  such  cases,  arise  from  the  seat  of  one  of  the  supposed  stipules.  It  is 
more  probable  that  the  development  of  branches  from  a  portion  only  of  the  leaves 
is  connected  with  the  form  of  the  stem,  and  the  relation  which  the  leaves  bear  to 
each  other.  If  the  form  of  the  stem  requires  an  alternate  development  of  a  pair  or  a 
triplet  of  opposite  branches,  then  the  first  whorl  in  which  the  development  takes  place 
will  settle  the  origin  of  all  that  succeed  it.    For  example,  if  in  one  whorl  of  six  lo-aves, 
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the  first,  third,  and  fifth  leaves  produce  axillary  buds,  then  in  the  whorl  next  above  it,  the 
second,  fourth,  and  sixth  leaves  will  probably  be  gemmiferous,  according  to  the  ordinary 
laws  of  decussation.  It  is  plainly  impossible  to  say  that  what  seem  to  be  leaves  are  in 
reality  stipules,  because  they  have  no  axillary  buds  ;  for  if  that  opinion  were  main- 

tained, it  would  be  necessary  to  assign  the  quality  of  stipules  to  a  certain  portion  of  the 
leaves  of  such  verticillate  plants  as  Dysophylla  stellata,  in  which  only  a  part  of  the 
whorls  ever  produces  branches. 

2.  If  it  is  true  that  in  Asperula  two  opposite  leaves  are  frequently  longer  than  the 
others,  that  cii'cumstance  may  be  reasonably  ascribed  to  the  greater  development  con- 

sequent upon  their  higher  functions,  and  to  their  pecuhar  position  on  the  stem  ;  and  it 
is  equally  true  that  in  the  greater  part  of  Stellates  no  trace  whatever  of  any  kind  of 
difference  between  the  leaves  can  be  detected,  as  is  most  remarkably  the  case  in  those 
surrounding  the  flowers  of  Crucianella  maritima. 

3.  The  argument  derived  from  the  occasional  connection  of  the  leaves  by  a  membrane 
can  hardly  be  allowed  much  weight,  when  it  is  remembered  that  in  such  cases  the  inter- 

mediate leaves  are  less  like  stipules  than  in  those  cases  where  no  membrane  exists  ; 
compare  Asperula  cynanchica,  or  littoralis,  or  longiflora,  ̂ vith  such  genuine  Crucianellas 
as  C.  maritima. 

4.  The  comparison  of  the  supposed  stipules  of  Stellates  and  the  setse  of  Sperma- 
cocese  is  inadmissible,  because  the  former  are  at  all  events  single  simple  organs,  be 
they  what  they  may,  while  the  setae  of  Spermacoceae  are  the  result  of  the  splitting  of 
two  parallel- vemed  stipules,  and  therefore  will  necessarily  be  uncertain  in  number. 

These  arguments  do  not,  however,  by  any  means  exhaust  the  question  ;  and  therefore 
I  proceed  to  make  a  few  additional  remarks  upon  a  point  not  yet  adverted  to.  It  is  in 
Asperula,  moi'e  than  in  any  other  genus  of  the  Order,  that  is  to  be  found  evidence 
favourable  to  the  supposition  of  M.  De  Candolle  and  his  followers.  In  A.  longiflora, 
cynanchica,  and  some  others,  the  lower  whorls  are  in  the  usual  state,  but  the  upper 
ones  are  reduced  to  two  perfect  leaves,  with  one  or  sometimes  two  teeth  or  subulate 
processes  between  them,  which  remain.  In  this  condition  the  structure  of  Asperula  is 
so  very  like  that  of  many  Spermacoceous  plants,  that  the  analogy  between  them  seems 
indisputable  ;  and  I  presume  that  it  was  such  cases  which  first  led  to  the  theory  under 
consideration. 

It  is,  however,  to  be  remembered,  that  in  Stellates  the  supposed  stipules  are  always 
what  first  disappear  in  the  process  of  reduction  in  the  number  of  foliaceous  appendages  ; 
but  that  in  Cinclionads  it  is  in  many  cases  the  leaves  which  are  first  lost  when  such  a 
reduction  takes  place.  The  latter  fact  is  readily  verified  upon  reference  to  any  of  the 
capitate  Spermacoces,  where  the  bracts  are  evidently  stipules,  and  especially  to  S. 
calyptera,  in  which  the  leaves  are  gradually  merged  m  the  large  membranous  cup  that 
subtends  the  flowers,  while  the  stipules  suffer  no  diminution.  The  same  circumstance 
may  be  observed  in  sevei'al  Brazilian  Cinchonads  allied  to  Psychotria  barbiflora,  and 
in  Psederia  foetida.  It  is  also  possible  that  the  large  coloured  involucrum  of  Cephaeiis 
is,  at  least  in  some  cases,  formed  by  the  excessive  development  of  stipules  and  suppres- 

sion of  the  leaves,  for  such  is  undoubtedly  the  case  in  a  Sierra  Leone  plant  in  my  pos- 
session, which  I  presume  is  the  little-known  C.  bidentata  of  Thunberg.  These  facts 

render  it  more  probable  than  ever  that  Stellates  and  Cinchonads  are  essentially  dif- 
ferent Natural  Orders  ;  for  they  would  seem  to  show  that  while  the  first  has  verticil - 

late  foHaceous  organs,  the  most  imperfect  of  which  have  the  greater  tendency  to 
disappear,  the  second  has  verticillate  foliaceous  organs,  the  most  perfect  of  which  have 
the  greater  tendency  to  become  abortive.  I  need  scarcely  add,  that  after  a  full  con- 

sideration of  this  point  I  retam  my  original  conviction,  that  the  apparent  leaves  of 
Stellates  are  really  leaves,  and  not  stipules,  and  that  the  Order  is  as  distinct  from 
Cinchonads  as  Nightshades  from  Figworts,  Verbenes  from  Labiates,  and  I  might  even 
add,  as  Cinchonads  themselves  from  Umbellifers. — See  Bot.  Reg.  1838.  55.  To  be 
consistent,  then,  we  must  either  combine  Caprifoils  with  Cinchonads,  or  we  must  pre- 

serve Stellates  separate.  Properly  speaking,  the  appellation  Rubiaceae  should  be 
confined  to  the  latter  group,  as  it  comprehends  the  genus  Rubia  ;  but  that  name  has 
been  so  generally  applied  to  the  larger  mass  now  comprehended  under  the  name  of 
Cinchonads,  that  I  find  it  better  to  abolish  that  of  Rubiaceae  altogether. 

Natives  of  the  northern  parts  of  the  northern  hemisphere,  where  they  are  extremely 
common  weeds,  and  of  high  mountainous  regions  in  Peru,  Chili,  and  Australasia. 

First  among  them  stands  Madder,  the  root  of  Rubia  tinctoria,  one  of  the  most  import- 
ant dyes  with  which  we  are  acquainted  ;  a  quality  in  which  other  species  of  Stellates 

participate  in  a  greater  or  less  degree.  The  roots  of  Rubia  cordifolia  (Munjista,  Roxh.) 
jield  the  Madder  of  Bengal,  and  fonn  even  an  article  of  the  export  commerce  to 
Europe,  under  the  name  of  Munjeeth,  Rubia  angustissima,  from  Tong  Dong,  has  also 
highly-coloured  roots,  and  Rubia  Relbomi  is  the  Madder  of  Chili.   It  has  been  remarked 
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that  the  wholes'  system  of  animals  fed  on  Madder  becomes  stained  red  in  consequence. 
Madder,  in  addition  to  its  valuable  dyeing  quaUties,  passes  for  a  tonic,  diui'etic,  and  em- 
menagogue.  The  torrefied  grains  of  Galium  are  said  to  be  a  good  substitute  for  coffee. 
The  flowers  of  Gahum  verum  are  used  to  curdle  milk.  An  infusion  of  Asperula  cynan- 
chica  has  a  little  astringency,  and  has  been  used  as  a  gargle.  Asperula  odorata,  or 
Woodruff,  is  remarkable  for  its  fragrance  when  dried  ;  it  passes  for  a  diuretic.  Rubia 
noxa  is  said  to  be  poisonous.  M.  Miergues,  a  French  physician,  states  that  he  has 
cured  epilepsy  with  the  extract  of  Galium  rigidum,  by  employing  it  in  doses  of  twelve 
grammes  for  an  adult ;  and  he  adds  that  G.  MoUugo  has  been  used  with  success  in  the 
same  malady. GENERA. 
Vaillantia,  DC.  Aspera,  Monch.  Rubia,  Toumef.  Asperula,  L. 

Valantia,  Tournef.         Eyselia,  Neck.  Crucianella,  L.  Karamyscliewia,  Fisch. 
Callipeltis,  Stev.  Aparim,  Tournef.  Rubeola,  Monch.  Sherardia,  JJill, 

CucuUaria,  Buxh.  Cruciata,  Touvnef.  Laxmannia,S.G.Gvae\.     Dillenia,  Heist. 
Galium,  L. 

Numbers.  Gen.  8.    Sp.  320. 
CornacecB. 

Position. — Cinchonacese. — Galiace^e.  , 
Apiacecp. 

ADDITIONAL  GENERA. 

Mericarppea,  5o/.w.  near  Vaillantia.  |  Microphysa,  Schrenlc.  near  Aspernla. 

3  H  2 
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Alliance  LV.    UMBELLALES. — The  Umbellal  Alliance. 

Diagnosis. — Epigynous  Exogens,  toith  dichlamy deans  polypetalom  flowers,  solitary 
large  seeds,  and  a  small  emiryo  lying  in  a  large  quantity  of  albumen. 

The  combination  of  a  polypetalous  coi'olla,  an  inferior  fruit,  and  solitary  seeds  chiefly 
consisting  of  albumen,  constitute  the  distinctive  character  of  this  AHiance,  whose 
Orders  can  by  no  means  be  separated,  whatever  mode  of  general  distribution  a  Botanist 
may  employ.  In  fact,  Umbellifers  differ  from  Ivyworts  in  nothing  except  their 
peculiar  epigynous  disk,  and  didymous  fruit.  Ivyworts  are  hardly  distinguishable  from 
Cornels,  if  we  neglect  the  opposite  leaves  and  tetramerous  flowers  of  the  latter ;  and  from 
Witch  Hazels  there  is  little  to  separate  Cornels,  except  the  valvate  corolla  and  exstipu- 
late  leaves  of  the  latter ;  finally,  Bruniads  rely  for  their  definition  more  upon  their  want 
of  stipules,  and  anthers  turned  outwards  than  on  anything  else. 

If  we  look  to  the  affinities  of  this  Alliance,  we  shall  again  have  an  instance  of  a  most 
natural  group  being  so  touched  at  all  points  of  its  circumference  that  it  may  be  almost 
regarded  as  a  peculiar  centre  of  organisation,  from  which  many  other  groups  diverge. 

Thus,  in  a  direct  line,  Umbellifers  touch  Stellates  on  the  one  hand,  and  Ivyworts 
on  the  other,  as  is  elsewhere  explained.  Then  in  lateral  affinity  we  have  Umbellifers 
closing  in  upon  Crowfoots,  and  stretching  towards  Saxifi'ages,  Ivyworts  almost  invading 
the  territory  of  Vineworts  and  Caprifoils,  Cornels  owing  their  position  as  a  distinct 
Order,  rather  than  as  a  mere  group  of  Garryads  or  Alangiads  ?  chiefly  to  their  unisexual 
dichlamydeous  flowers  on  the  one  hand,  and  their  valvate  corolla  on  tlie  odier.  Witch 
Hazels  have,  no  doubt,  a  strong  relationship  to  Mastworts  (Coi-ylacese)  on  the  one  hand, 
and  Hippurids  on  the  other,  and  finally,  the  affinity  of  Bruniads  to  Myrtleblooms 
is  sufficiently  showTi  in  speaking  of  their  Natural  Order  ;  so  that  the  following  may  be 
taken  as  a  representation  of  the  way  in  which  the  Natural  Orders  of  Umbellals  stand 
with  respect  to  others. 

Galiacets. 
Saxif7-agacecp  Apiaceae   Ranxmciilacecr. CaprifoUacea;  Araliacese   Vitacece. 
Alangiacece  CornaceEe   Garryacece. 
Haloragacece  Hamaraelidac?.-!!    ....  Corylacece. 
RhamnacecE   BruniacecB   Myrtaceo'. 

Sanlalarece. 

Natural  Orders  of  Umbellals. 
Fruit  didymous,  with  a  double  epigynous  disk   296.  Apiace.?:. 
Fruit  not  didymous,  without  a  double  epigynous  dish,  3-  or  more- 1 

celled.  Pentamerous  floivers.  Corolla  valvate.  Leaves  alternate,  y2D7.  Araliace^e. 
without  stipules.  Anthers  turned  iiucards,  opening  lengthwise  j 

Fruit  not  didymous,  without  a  double  epigynous  disk,  2-  or  more-  "| celled.  Tetramerous  flowers.  Corolla  valvate.  Leaves  opposite,\-2dZ.  Cq-r^xq^jr. without  stipules  J 
Fruit  not  didymous,  without  a  double  epigynous  disk,  %celled.^ 

Corolla  imbricated.    Leaves  alternate,  with  stipules.    Anthers  \- 299.  Hamamelidace^ 
with  deciduous  valves  J 

Fruit  not  didymous,  without  a  double  epigynous  disk,  3-  (or  1-)  "1 celled.    Corolla  imbricated.    Leaves  alternate,  loithout  sti-  1 300.  Bruniace.e. 
pules.    Anthers  turned  outwards,  opening  lengthwise    .    .  J 
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Order  CCXCVI.    APIACEiE.— Umbellifehs. 

Umbelliferas,  Juss.  Gen.  218.  (1789)  ;  Koch  in  N.  Act.  Bumi.  12.  73. ;  DC.  Mdmoire  (1829)  ;  DC.  Prodr. 
4.  55. ;  Tansch.  in  Bot.  Zeit.  (1834)  ;  Ann.  Sc.  n.  s.  4,  41. ;  Endl.  Gen.  clxii.  :  Meimer,  Gen.  139. 
— UmbellaceiE,  Lindl.  Key,  No.  11,  (1835,. 

Diagnosis. — UmMlal  Exogens,  with  didyynous  fruit,  and  a  double  epigynous  dish. 
Herbaceous  plants,  often  milky,  with  solid  or  fistular  furrowed  stems.  Leaves  usually 

divided,  sometimes  simple,  sheathing  at  the  base,  occasionally  with  close  simple  parallel 

Fig.  DXI. 

Fig.  DX. 
veins.  Flowers  in  umbels,  white,  pink,  yellow,  or  blue,  generally  surrounded  by  an 
involucre.  Calyx  superior,  either  entire  or  5-toothed.  Petals  5,  inserted  on  the  outside 
of  a  fleshy  epigynous  disk  ;  usually  inflexed  at  the  point  ;  sestivation  imbricate,  rarely 
valvate.  Stamens  5,  alternate  Avith  the  petals,  incurved  in  aestivation.  Ovary  inferior, 
2-celled,  with  solitary  pendulous  ovules  crowned  by  a 
double  fleshy  disk  ;  styles  2,  distinct  ;  stigmas  simple. 
Fruit  consisting  of  2  carpels,  separable  from  a  common 
axis,  to  which  they  adhere  by  their  face  (the  commissui'e)  ; 
each  carpel  traversed  by  elevated  ridges,  of  which  5  are 
primary,  and  4,  alternating  with  them,  secondary  ;  the 
ridges  are  separated  by  channels,  below  which  are  often 
placed,  in  the  substance  of  the  pericarp,  certain  linear 
receptacles  of  coloured  oily  matter  called  vittfe.  Seed 
pendulous,  usually  adhering  inseparably  to  the  pericarp,  rarely  loose  ;  embryo  minute, 
at  the  base  of  abundant  horny  albumen  ;  radicle  pointing  to  the  hilum. 

If  Botanists  form  their  ideas  of  an  Umbellifer  from  the  ordinary  appearance  of  such 
plants  in  Europe,  they  will  have  a  very  imperfect  idea  of  the  singular  forms  which  the 
genera  sometimes  assume,  unless  they  take  Hydrocotyle,  Astrantia,  and  Eryngium  as  the 
chief  objects  of  consideration.  Instead  of  the  herbaceous  and  often  fistular  stem,  they  be- 

come solid  branched  bushes  ;  for  compound  umbels,  panicles  and  racemes  are  substituted 
(as  in  Horsfieldia),  and  the  little  involucres,  which  we  almost  overlook,  become  the 
most  conspicuous  part  of  the  whole  structure.  Take,  for  example,  on  the  one  hand,  the 
singular  Leucolsena  rotundifolia,with  its  great  white  3-lobed  plates  surrounding  the  flowers, 
and  on  the  other  the  not  less  singular  Bolax  glebaria,  whose  tufts  of  close  entangled  shoots 
are  described  as  resemblmg  haystacks,  and  which  D'Urville  tells  us  might  deceive  the  most 

Fig.  DX. — Athamanta  cervariasfolia.  1.  a  separate  flower,  with  hairy  petals  ;  2.  a  petal  by  itself ;  3.  a 
ripe  fruit  with  the  two  carpels  or  mericarps  separating  from  the  double  carpopod  or  axis  ;  4.  a  seed  de- 

prived of  its  integuments,  and  divided  vertically,  so  as  to  show  the  position  of  the  embryo. 
Fig.  DXI. — Flower  of  Angelica. 
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jxperienced  eye,  so  much  are  they  at  variance  with  the  usual  structure  of  Umbelhfers '  In  all  these  cases,  however,  the  very  peculiar condition  of  the  flower  and  fruit  is  abundantly 
sufficient  to  mark  the  Order.  Indeed  we  have 
no  knowledge  of  any  one  group  so  entirely  free 
from  deviations  from  the  typical  structure,  ex- 

Fig.  DXII. DXIII. 
cept  in  accidental  monsters.  Of  these  I  once  found  an  instance,  at  Burnham  Priory, 
near  Maidenhead,  in  which  the  calyx  was  detached  from  the  ovary,  which  had  become 
superior,  the  calyx  surrounding  it  loosely  like  a  5-toothed  ribbed  cup.  This  is  quite 
inconsistent  with  the  theory  of  Schykoffsky,  who  assumes  that  in  Umbelhfers  the  calyx 
proceeds  really  from  the  same  point  as  the  styles. — Bot.  Reg.  1841.  Misc.  35. 

It  is  also  stated  that  in  some  accidental  cases  3  carpels  have  been  found.  In  Eryn- 
gium  and  some  Bupleurums  the  leaves  consist  of  nothing  but  petiole,  and  thus  present 
the  appearance  of  Endogens.  Among  the  more  remarkable  facts  connected  with  the 
structure  of  the  fruit  are,  1 ,  the  separation  of  it  when  ripe  into  2  carpels  or  mericarps. 
adhering  to  a  stylopod  or  forked  placenta,  eventually  exterior  to  the  carpels  themselves, 
although  in  the  beginning  it  must  have  been  included  between  their  confluent  margins, 
between  which  it  rose  till  near  the  summit  of  the  cavity,  when  it  turned  inwards  to 
bear  the  solitary  ovules  ;  and  2,  the  presence  in  the  pericarp  of  fistular  passages  filled 
with  oil ;  the  latter  are  no  doubt  analogous  to  the  cysts  of  Orange  and  other  leaves,  and 
to  the  glands  of  Labiates  and  some  Composites,  but  they  are  remarkable  for  a  uniformity 
in  position  and  number,  which,  although  not  absolute,  is  nevertheless  very  diffei'ent 
from  the  indefinite  nature  of  common  cysts. 

Umbelhfers  differ  from  Ivy  worts  in  their  seed  adhering  to  the  pericarp,  in  their 
imbricated  corolla,  and  in  the  two  divisions  into  which  their  dry  fruit  always  resolves 
itself  eventually.  Ivy  worts,  on  the  contrary,  have  a  loose  seed,  a  valvate  corolla,  and 
more  divisions  of  their  succulent  fruit  than  two.  The  genus  Horsfieldia,  however,  forms 
a  complete  transition,  having  the  valvate  corolla  of  Ivyworts  and  their  peculiar  habit, 
with  the  dimerous  dry  fruit  and  adherent  seed  of  Umbelhfers.  As  to  their  other 
affinities  it  may  be  remarked,  that  they  completely  represent  in  the  epigynous  sub-class 
the  Crowfoots  among  hypogynous  Exogens  ;  some  Thalictrums  indeed  would  make 
pretty  good  Umbelhfers,  if  their  calyx  adhered  to  the  side  of  the  ovary.  They  ap- 

proach Stellates  in  their  didymous  inferior  fruit  and  copious  albumen,  but  they  are 
universally  polypetalous.  With  Saxifrages  Umbelhfers  agree  in  habit,  if  Hydrocotyle 
is  compared  with  Chrysosplenium,  and  if  the  sheathing  and  divided  leaves  of  the  two 
Orders  are  considered.  To  Cranesbills  De  Candolle  remarks  that  Umbelhfers  are 
allied,  in  consequence  of  the  cohesion  of  the  carpels  around  a  woody  axis,  and  of  the 
umbellate  flowers  which  gr^w  opposite  the  leaves,  and  also  because  the  affinity  of 
Cranesbills  to  Vmes,  and  of  the  latter  to  Ivyworts,  is  not  to  be  doubted.    The  resem- 

Fig.  DXII. — Leucolsena  rotundifolia.— //ooAct. 
Fig  DXIII.— Bolax  glebaria.  — i/ooAer. 
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blance  of  Umbellifers  to  Cranesbills  is  however  very  feeble.  Endlicher  compares  them, 
and  justly,  to  Cornels  ;  m  fact,  the  little  Cornus  suecica,  and  the  whole  genus  Bentha- 
niia,  have  exactly  the  involucre  and  hiflorescence  of  Umbellifers,  in  addition  to  their 
other  points  of  resemblance. 

The  arrangement  of  this  Order  has  only  within  a  few  years  arrived  at  any  very 
definite  state,  the  characters  vipon  which  genera  and  tribes  could  be  formed  having 
been  for  a  long  while  unsettled  ;  it  is,  however,  now  generally  admitted  that  the  number 
and  development  of  the  ribs  of  the  fruit,  the  pi'esence  or  absence  of  reservoirs  of  oil 
called  vittse,  and  the  form  of  the  albumen,  are  the  leading  peculiarities  which  require 
to  be  attended  to.  Upon  this  subject  see  Koch's  Dissertation,  Lagasca  in  the  Otiosas 
Espariolas,  and  De  Candolle's  Mtmoire,  especially  the  last.  The  classification  of  De 
Candolle  has,  however,  been  criticised  by  Tausch,  in  the  places  above  quoted,  who 
asserts  that  the  albumen  is  a  fallacious  guide.  He  says  that  some  species  of  Bupleurum 
are  campylospermous,  and  others  orthospermous,  and  that  the  same  is  true  of  many 
other  genera.  He  adds,  that  in  Hasselquistia  the  fruit  of  the  ray  is  orthospermous, 
while  that  of  the  disk  is  coelospermous.  The  arrangement  which  this  author  proposes 
to  substitute  has  not  yet  been  examined  critically.  It  must,  however,  be  obvious  to 
every  experienced  Botanist  that  the  genera  and  tribes  are  alike  unsatisfactory,  and 
that  the  arrangement  of  Umbellifers  upon  sound  principles  still  remains  to  be  achieved. 

Natives  chiefly  of  the  noithern  parts  of  the  northern  hemisphei'e,  inhabiting  groves, 
thickets,  plains,  marshes,  and  waste  places.  They  appear  to  be  extremely  rare  in  all 
tropical  countries,  except  at  considerable  elevations,  where  they  gradually  mcrease  in 
number  as  the  other  parts  of  the  vegetation  acquire  an  extra-tropical,  or  mountain  cha- 

racter. Hence,  although  they  are  hardly  known  in  the  plains  of  India,  they  abound  on 
the  mountains  of  the  Himalaya.  They  are,  howevei*,  not  uncommon  m  the  southern 
hemisphere,  where  they  belong  prmcipally  to  Hydrocotylids  and  Mulinids, 

The  Umbelliferous  is  one  of  those  large  Orders  in  which  plants  occur  with  extremely 
different  secretions.    They  all  appear  to  form  three  different  principles :  the  first  a 

watery  acrid  matter,  the  second 
agvxm-resinous  milky  substance, 
and  the  third  an  aromatic  oily 
secretion.  When  the  first  of 
these  predominates  they  are  poi- 

sons ;  the  second  in  excess  con 
verts  them  into  stimulants  ;  the 
absence  of  the  two  renders  them 
useful  as  esculents  ;  the  third 
causes  them  to  be  carminatives 
and  pleasant  condiments.  A 
vast  number  of  species  are  re- 

ferred by  writers  to  one  or  other 
of  these  categories.  Without 
pretending  to  go  into  any  de- 

tailed enumeration  of  the  quali- 
ties, real  or  asserted,  of  the  end- 
less species  at  one  time  or  other 

used  by  man,  (for  which  the 
reader  must  consult  Endlicher's 
Enchiridion,  Geiger's  Hand- 
huch,  the  works  of  Nees  v.  Esen- 
beck    and    Ebermaier,  and 

Fiff,  DXIV. 

Fig.  DXIV. — Archangelica  officinalis. 
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others),  the  following  brief  euumeratiou  will  sufficiently  explain  the  purposes  to  which 
Umbellifei's  are  applicable  : — 

Of  the  harmless  species,  in  which,  with  a  little  aroma,  there  is  no  considerable  quantity 
of  acrid  watery  matter  or  gum-resinous  secretion,  must  be  more  particularly  named 
Celery,  Fennel,  Samphire,  Parsley,  and  the  roots  of  Carrots,  Parsnips,  and  Skirrets 
(Sium  Sisarum).  In  addition  to  these,  with  which  everybody  is  familiar,  the  following 
plants  more  particularly  deserve  mention  as  esculents: — The  root  of  Eryngium  campestre 
and  maritimum,  vulgarly  called  Eryngo,  is  sweet,  aromatic,  and  tonic.  Boerhaave  reckons 
it  as  the  first  of  aperient  diuretic  roots.  It  has  been  recommended  in  gonorrhoea,  sup- 

pression of  the  menses,  and  visceral  obstructions,  particularly  of  the  gall-bladder  and 
liver  ;  it  has  also  the  credit  of  being  a  decided  aphrodisiac.  A  good  deal  of  it  is  sold  in 
a  candied  state.  The  roots  of  Meum  athamanticum  and  Mutellina  are  aromatic  and 
sweet,  and  form  an  ingredient  in  the  compound  called  Venice  treacle.  Angelica  root, 
belonging  to  Archangelica  officinalis,  is  fragrant,  bitterish,  pungent,  sweet  when  first 
tasted,  but  leaving  a  glowing  heat  in  the  mouth.  The  Laplanders  extol  it  not  only  as 
food  but  medicine.  In  coughs,  hoarseness,  and  other  pectoral  disorders  they  eat  the 
stalks  roasted  in  hot  ashes  ;  they  also  boil  the  tender  flowers  in  milk  till  it  attains  the 
consistence  of  an  extract,  which  they  use  to  promote  perspiration  in  catarrhal  fevers,  and 
to  strengthen  the  stomach  and  bowels  in  diarrhoea.  It  is  sold  in  the  shops  in  a  candied 
state,  and  was  once  an  inhabitant  of  every  country  garden.  Chervil,  an  old-fashioned 
pot-herb,  with  eatable  roots,  is  the  Anthriscus  Cerefoliura.  Smj'mium  Olusatrum,  or 
Alexanders,  was  formerly  cultivated  instead  of  Celery ;  its  leaves  have  a  slight  and  pleasant 
aromatic  flavour.  The  tubers  of  Buniura  ferulaceum  are  eaten  in  Greece  under  the  name 
of  Topana.  Samphii^e  (Crithnium  maritimum)  is  one  of  the  best  of  all  ingredients  in  pickles. 
Carum  Bulbocastanum,  the  Pignut  of  the  English,  is  quite  wholesome,  as  are  also  the 
tubers  of  Gilnanthe  pimpinelloides.  Anesorhiza  capensis  and  Foeniculum  capense  are 
both  Cape  esculents.  Arracaeha  esculenta,  an  inhabitant  of  the  table-land  of  Grenada, 
has  large  esculent  roots  resembling  a  Parsnip  in  quality,  but  better.  Finally,  Prangos 
pabularia,  a  herbaceous  plant  inhabiting  the  arid  plains  of  Southern  Tartary,  and  the 
adjoining  provinces,  has  a  great  reputation  as  a  sheep  food,  which  it  appears  not  to 
deserve.  Dr.  Royle  thinks  that  it  may  have  been  one  of  the  kmds  of  Sylphion  of  the 
Greeks — that  described  by  Arrian  as  growing  only  with  Pines  on  Paropamisus,  where 
it  was  browsed  on  by  numerous  flocks  of  sheep  and  cattle.  Lieut.  Burnes,  crossing  in 
the  direction  of  Alexander's  route,  found  this  in  the  same  situation,  greedily  cropped  by 
sheep,  and  even  eaten  by  his  fellow-travellers.  The  natives  of  the  north  of  Asia  esteem 
highly  the  skinned  root  of  the  sweet  subacrid  Heracleum  Sphondylium. 

Among  the  gum-resinous  species  those  yielding  Asafoetida  hold  the  first  rank.  The 
fetid  odour  of  these  plants  is  supposed  to  be  owing  to  sulphur  in  combination  with  tlieir 
peculiar  essential  oil.  Asafoetida  is  the  milky  juice  of  various  species  of  Ferula 
inhabiting  Persia  and  neighbouring  countries.  Of  these  F.  Asafoetida  is  the  plant 
described  by  Ksempfer  {Amcen.  Exot.  535);  but  F.  persica  and  others  are  no  doubt 
also  the  origin  of  the  drug.  Griffith  was  of  that  opinion  {Ann.  N.  Hist.  X.  193)  ;  and 
the  fruits  sent  home  to  me  by  Sir  John  M'Neill  pi'ove  the  fact. — See  Fl.  Med.  No.  100. 
Burnes  found  Asafoetida  plants  on  the  mountains  of  the  Hindoo  Koosh  regarded  as  a 
highly  nutritious  sheep-food.  The  Asadulcis,  or  Laser  Cyrenaicum,  was  yielded  by  a 
Thapsia,  and  probably  Thapsia  garganica.  This  drug  was  in  high  reputation  among 
the  ancients  for  its  medical  uses  ;  it  had  miraculous  powers  assigned  to  it  ;  to  neutralise 
the  effects  of  poison,  to  cure  envenomed  wounds,  to  restore  sight  to  the  blind,  and 
youth  to  the  aged,  were  only  a  part  of  its  reputed  properties  ;  it  was  also  reckoned 
antispasmodic,  deobstruent,  diuretic,  &c.,  &c.  So  great  was  its  reputation,  that  the 
princes  of  Cyrene  caused  it  to  be  struck  on  the  reverse  of  their  coins  ;  and  the  Cyrenean 
doctors  were  reckoned  among  the  most  eminent  in  the  world.  Its  value  was  estimated 
by  its  weight  in  gold.  The  plants  appear  to  be  in  reality  very  active  purgatives. 
Galbanum,  another  fetid  gum-resin,  has  been  referred  to  Galbanum  officinale,  a  Syrian 
plant  ;  but  it  has  been  demonstrated  to  owe  its  origin  to  another  Umbellifer,  the 
Opoidia  galbanifcra,  a  Persian  plant. — See  Bot.  Reg.  1839,  jTf?sc.  107.  Martins,  however, 
and  others  maintain  that  this  Opoidia  yields  the  Persian  Galbanum  only,  and  that  it  is 
really  the  produce  of  different  Umbellifers.  Opopanax  is  the  concrete  juice  of  Opopanax 
Chironum,  a  plant  resembling  a  Parsnip,  and  inhabiting  the  Levant.  Ammoniacura 
has  a  more  doubtful  origin  ;  a  Persian  sort  has  been  made  out  to  be  derived  from 
Dorema  Ammoniacum,  hni  as  Dioscorides  says  that  his  plant  yevvaTai  iu  Aifiv-q  icara 
"AjxiMwva,  it  was  probably  derived  from  Ferula  orientalis,  which  still  furnishes  a  drug  of 
the  kind  in  the  kingdom  of  Morocco.  The  origin  of  Sagapenum,  a  drug  between 
Galbanum  and  Asafoetida,  is  not  ascertained  with  certainty  ;  it  is  thought  to  be  derived 
froi>  either  Ferula  persica  or  F.  Szowitsiana.  Secretions  of  a  similar  nature  are  yielded 
by  Bolax  glebaria,  a  curious  beehive-shaped  plant,  in  southern  Chile  ;  Peucedanum 
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montanum,  whose  root  abounds  in  a  white, bitter,  fetid  juice,  employed  in  Courland  against 
epilepsy  ;  Heraeleum  gummiferum,  Bubon  Galbanum,  Laserpitium  glabrum,  whose  root 
is  violently  purgative  and  even  caustic  ;  Daucus  gummifer,  which  furnished  the  Sicilian 
Bdellium  of  the  old  Pharmacopoeias,  «&:c.,  &c.  The  Persian  Musk  root  (Radix  Sumbul), 
used  as  a  pi'otection  against  mephitic  vapours,  and  having  a  very  powerful  smell  of  musk, 
is  stated  by  MM.  Reinsch  and  Buchner  to  belong  to  some  large  plant  of  this  Order. — 
Chem.  Gaz.  1844.  (i 8. 

For  tlieir  aromatic  and  carminative  fruits  the  most  celebrated  are  Anise  (Pimpi- 
nella  Anisum),  Dill  (Anethum  graveolens),  Caraway  (Carum  Carui),  and  Coriander 
(Coriandrum  sativum).  Besides  these,  great  numbers  of  less  note  are  also  employed 
for  the  same  reason,  the  chief  of  which  are  the  Aj  wains  or  Ajowains  of  India  (species 
of  Ptychotis),  Honewort  (Sison  Amomum),  whose  fruits  smell  of  bugs,  and  Cummin 
(Cimiinum  Cyminum),  now  only  used  in  veterinary  practice. 

Of  the  poisons,  Conium  or  Hemlock  holds  the  first  place.  This  is  a  powerfully 
narcotico-acrid  plant,  occasioning  stupor,  delirium,  palsy,  and  asphixia  ;  some  authors 
state  that  it  produces  death  in  the  most  dreadful  convulsions,  but  this  is  at  variance 
with  the  accounts  of  Dr.  Christison  and  Dr.  Pereira.  Anthriscus  vulgaris  and  sylvestris 
are  reputed  to  have  the  same  kind  of  action,  but  not  so  dangerous.  The  leaves  of 
^thusa  Cynapium  are  poisonous,  producing  nausea,  vomiting,  headache,  giddiness, 
drowsiness,  spasmodic  pain,  numbness,  &c.  ffinanthe  crocata  and  Phellandrium  ai*e 
perhaps  the  most  dangerous  of  the  narcotico-acrid  Umbellifers  ;  the  I'oots  are  often 
eaten,  with  fatal  consequences,  by  poor  people  who  mistake  them  for  Parsnips.  A  violent 
poison  resides  in  the  roots  of  Cicuta  maculata  ;  a  drachm  of  the  fresh  root  has  killed  a 
boy  in  an  hour  and  a  half  ;  and  in  America  fatal  accidents  arising  from  its  being 
mistaken  for  other  Umbellifers  are  not  uncommon.  It  has  been  used  as  a  substitute 
for  Conium,  with  similar  effect,  except  that  it  is  more  energetic.  Cicuta  virosa,  in  like 
manner,  is  a  highly  dangei'ous  plant,  producing  effects  similar  to  those  of  hydrocyanic 
acid.  It  causes  true  tetanic  convulsions  in  frequent  paroxysms,  and  death  on  the 
thii'd  day.  Haller  considered  it  the  Conium  of  the  Greeks.  It  appears  to  be  fatal  to 
cattle.  Fi"om  the  roots  of  Lichtensteinia  pyrethrifolia  the  Hottentots  prepare  an 
intoxicating  beverage. 

Fig.  DXV'.— 1.  Is  an  ideal  plan  of  a  fruit  divided  transversely;  a  a.  is  the  commissure,  or  plane  of contact  of  the  mericarps  ;  b  b  primary  ridges  ;  c  c  secondary  ridges.  2.  Is  a  view  of  the  back  and  section 
of  the  fruit  of  Laserpitium  Siler  ;  each  mericarp  has  the  secondary  ridges  winged,  the  primary  obsolete  ; 
there  are  two  vittze  on  the  commissure,  and  one  under  each  secondary  ridge  ;  these  vittae,  which  ai'e  ca- vities containing  oil,  are  represented  by  dots  ;  the  albumen  is  solid.  3.  Sclerosciadium  humile ;  the 
primary  ridges  are  corky  ;  there  are  no  secondary  ridges  ;  the  vitts  alternate  with  the  primary  ridges, 
and  there  is  one  at  each  edge  of  the  commissure  ;  the  albumen  is  solid.  4.  Discopleura  capillacea ; 
there  are  6  very  small  primary  juga,  the  two  lateral  of  which  are  in  contact  with  a  thickened  accessory 
margin  ;  there  ai'e  2  vittffi  on  each  face  of  the  commissure,  and  one  between  each  primary  ridge  ;  the albumen  is  solid.  5.  Echinophora  spinosa  ;  albumen  involute  ;  vittae  alternate  with  the  primary  ridges. 
6'.  Compressed  fruit  of  Diposis  saniculasfolia  ;  the  commissure  is  very  narrow  ;  there  are  5  minute  pri- mary ridges ;  one  along  the  back,  one  jUong  each  edge,  and  two  on  the  inflexed  side ;  the  albumen  is solid. 
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GENERA. 

I.  Hydrocotylid-?;. 
Hydrocotyle,  Tournef. Chondrocarpus,  Nutt. 

Glyceria,  Nutt. 
Centella,  Linn. 
Solandra,  Linn.  fil. 

Crantzia,  Nutt. 
Cesatia,  Endl. 
Dimetopia,  DC. 
Erigenia,  Nutt. 
Micropleura.  Lac/asp. Didiscus,  DC. 

Hugelia,  Reichenb. Pritzelia,  Walpers. 
Trachymene,  Rudge. 

Azorella,  Labill. 
Fischer  a,  Spreng. 
Catepha,  Leschen. 

Astrotricha,  DC. 
LeucolEsna,  R.  Br. 
Xanthosia,  Rudg. 
Crac/eWa,  Leschen. 
Pentapeltis,  EndL 

Schsenolaena,  Bunge. 
Bowlesia,  Ruiz  et  Pav. 
Azorella,  Lam. 

Chamilis,  Soland. 
Siebera,  Reichenb. 
Fragosa,  Ruiz  et  Pav. 

Pectophytum,  H.B.K. 
II.  MULINID.1;. 

Bolax,  Commers, 
Mulinum,  Pers, 
Asteriscium,  Cham. 

Cassidocarpus,  Presl. 
?  Dipterygia,  Presl. 

Elsneria,  Walp. 
Laretia,  Gill,  et  Hook. 
Drusa,  DC. 
Huanaca,  Cav. 
Homalocarpus,  Hook,  et Am. 
Diposis,  DC. 
Spananthe,  Jacq. 
Pozoa,  Lagasc. 
Schizilema,  Hook.  f. 

III.  Saniculid^, 
Actinotus,  Lahill. 

Eriocalia,  Smith. 
Froustia,  Lagasc. 

Holotome,  Benth. 
Petagnia,  Guss. 

Heterosciadium,  DC. 
Klotschia,  Cham. 
Sanicula,  Tournef. 
Hacquetia,  Neck. 

Dondia.  Spreng. 
Dondisia,  Reiehenb. 

Astrantia,  Tournef. 
Actinolema,  Fenzl. 
Alepidea,  Laroch. 
Eiyngium,  Tournef. Lessonia,  Bert. 

Strebanthus,  Raf. 
Horsfieldia,  Bhim. 

Schiibertia,  Blum. 
Actinanthus,  Ehrenb. 
Hohenackeria,  Fisch.  et Mey, 

IV.  AlMMINID.^;. 
Rumia,  Unffni. 
Cicuta,  Linn. 
Zizia,  Koch. 

Siiiyrnium,  Ell. 
Thaspium,  Nutt. 

Apium,  Hoffm. 
Oreosciadium,  DC. 

Petroselinura,  Hoffm, 

Wydleria,  DC. Trinia,  Hoffm. 
Apinella,  Neck. 
Spielinannia,  Guss. 

Helosciadium,  Koch. 
Callistroma,  Fenzl. 
Elseosticta,  Fenzl. 

Sium,  Adans. 
Mauchartia,  Neck. 
Cyclospermum,  Lagasc. 
Trachysciadium,  DC. 

Discopleura,  DC. 
Ptilimnium,  Raf. 

Leptocaulis,  Nutt. 
Spermolepis,  Raf. 

Ptychotis,  Koch. 
Microsciadium,  Boiss. 
Gynmosciadium,  Hochst. 
Dimium,  Lagasc. 
Ammoides,  Adans. 
Trachyspermum,  Link. 
Ammios,  Monch. 
Heteroptycha,  DC. 

Critamus,  Bess. 
Falcariu,  Rivin. 
Drepanophyllum,  Hfn. 
Prionitis,  Delarbr. H/adnickia,  Reichenb. 

Sison,  Lagasc. 
Sjchultzia,  Spreng. 
Ammi,  Tournef. 

Visnaga,  Gartn. 
Gohoria,  Neck. 

jEgopodium,  Linn. 
Podagraria,  Rivin. Carum,  Koch. 

Elwendia,  Boiss. 
Sympodium,  Koch. Bulbocastanum,  Adana. 
Lomatocarum,  Fisch. 
Bunium,  Koch. 
Cunopodium,  DC. 
9  Deringa,  Adans. 

Chamsesciadium,  C.A.M. 
Cryptotaenia,  DC. Lereschia,  Boiss. 

Cyrtospermum,  Raf. 
?Alacospermum,  Neck. 

Pimpinella,  Linn. 
Tragoselinum,  Tournf. 
Pimpinella,  Spreng. 
Tragium,  Spreng. 
Ledeburia,  Link, 
Anisum,  Adans, 

Reutera,  Boiss. 
Berula,  Koch. 
Sium,  Koch. 
Ridolfia,  Moric. 
Muretia,  Boiss. 

Sisarum,  Adans. 
Bupleurum,  Tournef. 

Agostana,  Salisb. 
Diaphyllum,,  Hoffm. 
Isophyllum,  Hoffm. Tenoria,  Spreng. 
Buprestis,  Spreng. 
Odonites,  Spreng. 
Diairopa,  Dumort. 
Trachypleurum,  Rchb. 
9  Orimaria,  Raf. 

Atenia,  Hook.  etArn. 
\    9  Edosmia,  Nutt. 
j  Neurophyllum,  Torr. I  Heteromorpha,  Cham. 
I  Furnrohria,  Koch. 

I       V,  Seselinid.5:. Lichtensteinia,  Cham. 
Ottoa,  H.  B.  K. ffinanthe.  Lam. 
Phellandrium,  Linn. 

I  Haplosciadium,  Hochst. 

Platysace,  Bunge. 
Chamarea,  Eckl.  etZeyh. 
Anesorhiza,C/io!m.ei  Schl. 
Anisopleura,  Fenzl. 
Sclerosciadium,  Koch. 
Dasyloma,  DC. 
Cynosciadium,  DC. jEthusa,  Linn. 
Fceniculum,  Adans. Kundmannia,  Scop. 
Brignolia,  Bertolon. Campderia,  Lagasc. Deverra,  DC. 
Pithyranthus ,  Viv. Eremocarpus,  Bunge. 

Scran  thus,  Ledeb. 
Eriocycla,  Lindl. 
Todaroa,  Pari. 
Seseli,  Linn. 
Hippomarathrum,  Riv. Marathrum,  Raf. 
Musineon,  Raf. 

Elaeochytris,  Fenzl. 
Polycyrtus,  Schlecht. Polemannia,  Eckl.  et  Zh. 

Libanotis,  Crantz. Athamantha,  Scop. 
Eriotis,  DC. 

Xatardia,  Meisn. Petitia,  Gay. 
Cenolophium,  Koch. 
Dethawia,  Endl. 

Wallrothia,  DC. 
Cnidium,  Cuss. 

Selinum,  lagasc. 
Hymenidium,  Lindl. 
Thaspium,  Nutt.  DC. Trochiscanthes,  Koch. 
Athamantha,  Koch. 
Tinguarra,  Harl. 
Turbith,  Tausch. Libanotis,  Scop. 
Ligusticum,  Linn. 
Anisopleura,  Fenzl. 
Aciphylla,  Forst. Anisotome,  Hook..f. 

Gingidium,  Forst. 
Trachydium,  Lindl. Silaus,  Bess. 
Meum,  Tournef. Endressia,  Gay. 
Neogaya,  Meisn. 

Gay  a.  Gaud. 
Pachypleurum,  Reich. 
lArpitium,  Neck. Conioselinum,  Fisch. 
Cszernczwia,  Turcz. 

Crithmum,  Tournef. 

VI.  Pachypleurid^e. 
Krubera,  Hoffm. 

Ulospermum,  Link. 
Capnophyllum,  Lagasc. 

Pachypleurum,  Ledeb. Phloiodicarpus,  Turcz. 
Stenocoelium,  Ledeb. 

VII.  Angelxcid^. 
Levisticum,  Koch. 

Ligusticum,  Lagasc. 
Uloptera,  Fenzl. 
Heteroptilis,  E.  Meyer. 
Gomphopetalum,  Turcz. Selinum,  Hoffm. 
Myiinum,  Gaud, 
Thyselinum,  Adans. 
Carvifolia,  Vaill. Osterlcium,  Hoffm. 

Angelica,  Hoffm. 
Archangelica,  Hoffm. 
Uloptera,  Fenzl. 

VIII.  Peucedanxd^. 

Opoponax, Koch. Ferula,  Tournef. 
Ferulago,  Koch. 9  Lomatium,  Raf. 
Cogswellia,  Schult. 

Polycyrtus,  Schlecht. Dorema,  Don. 
Eriosynaphe,  DC. 
Peucedanum,  Linn. 
Palimbia,  Bess. 
Pteroselinum,  Reichb. 
Selinum,  Gartn. 
Caroselinum,  Grise. 
Thysselinum,  DC. 
Cervaria,  Gartn. Oreoselinum,  Duby. 
Imperatoria,  Linn. 

Euryptera,  Nutt. 
Leptotsenia,  Nutt. Xanthogalum,  Lalem. 
Sciothamnus,  Endl. 

Dregea,  Eckl.  et  Zeyh. 
Cynorrhiza,  Eckl.  et  Zyh. Lefeburia,  A.  Rich. Callisace,  Fisch. 
Bubon,  Linn. 

Galbanophora,  Neck. 
Agasillis,  Spreng. Anethum,  Tournef. 

Cortia,  DC. 
Hammatocaulis,  Tausch. 
Capnophyllum,  Gdrtn. Rumia,  Link. Tiedemannia,  DC. 

Oxypolis,  Raf. Archemora,  DC. 
Lophotaenia,  Griseb. Pastinaca,  Tournef. 
Malabaila,  Hoflfm, 

Leiotulus,  Ehrenb. 
Astydamia,  DC. 
Symphyoloma,  C.A.Mey. Stenotsenia,  Boiss. 
Heracleum,  Linn. 
Sphondylium,  Tournef. Tetratcenium,  DC. 
Carmelia,  DC. 
Wendtia,  Iloffm. Trichogonium,  DC. 

Barysoma,  Bung. Zozimia,  Hoffm. 
Ducrosia,  Boiss. 
Trigonosciadium,  Boiss. 
Polytaenia,  J>C. Euryta;nia,  Nutt. 
•Johrenia,  DC. 
Diplotsenia,  Boiss. 
Hasselquistia,  Linn. Ainsworthia,  Boiss. 
Tordylium,  Tournef. 

Condylocarpus,  Hoffm. 
Synelcosciadium,  Boiss. 
Tordyliopsis,  DC. 

Tordylioides,  Wall. 
IX.  SlLERlD.^, 

Agasyllis,  Hoffm. Siler,  Scop. 
Bradlceia,  Neck. 

Galbanum,  Don. 
Ormosolenia,  Tausch 

X.  CuminiDjE. 
Cuminum,  Linn. 
Froriepia,  Koch. 
Trepocarpus,  Nutt, 

XI.  Thapsid^. 
Thapsia,  Tournef. 
Cymopterus,  Ra/. 
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Thapsia,  Nutt. 
Phyllopterus,  Nutt. 
Leplocnemia,  Nutt. 
Pterixia,  Nutt. 

Polylophium,  Boiss. 
Laserpitium,  Tournef. 

Siler,  Mbnch. 
Lophosciadium,  DC. 
Melanoselinuni,  Hqff'in. 

XII.  DAUcru.f;. 
Artedia,  Linn. 
Oilaya,  Hoffm. 
Daucus,  Tournef. 
Agi'ocharis,  Hochst. Duriaea,  Boiss. 
Platyspennum,  Hoffm. 
Anisactis,  DC. 

XIII.  El^oselinxd^. 
Elaeoselinum,  Koch. 
Margotia,  Boiss. 
XIV.  CAUCALINIDiE. 

Szovitsia,  Fisch.  et  Mey. 
Caucalis,  Linn. 
Turgenia,  Hoffiyi. 
Torilis,  Adans. 
Turgeniopsis,  Boiss. 
Lisaea,  Boiss. 

Trichocarpcea,  DC. 

APIACEiE. 

XV.  ScANDiciD-*:. 
Scandix,  Gdrtn. 

Wylia,  Hofim. Antliriscus,  Hoffm. 
Chcerophyllum,Lagasc. 
Cerefolium,  Hall. 

Chaerophyllum,  Linn. 
Butinia,  Boiss. 
Oreomyrrhis,  Endl. 

Caldasia,  Lagasc. 
Sphallerocarpus,  Bess. 
Molopospermum,  Koch. Velaja,  BC. 
Tauschia,  Schlecht. 
jMyrrhis,  Scop. 
Freyera,  Reichenb. Biasolettia,  Koch , Osmorrhiza,  Raf. 

Uraspermiim,  Nutt. 
Spermatura,  Reichenb, 

Glycosma,  Nutt. 
Giammosciadium,  DC, 
Rhabdosciadium,  Boiss. 
Ozodia,  Wight  et  Am. 
Heterotsenia,  Boiss. 

XVI.  SMYRNIDil5. 
Lagoecia,  Linn. Ohveria,  Vent. 
Aniosciadium,  DC. 
Pycnocycla,  Royle. 

Echinophora,  Tournef. 
Dicyclophora,  Boiss. 
Thecocarpus,  Boiss. 
Exoacantha,  Labill. 
Arctopus,  Linn. 
Apradus,  Adans. Cachrys,  Tournef. 
JSgomarathrum,  Koch. 
Hippojnarathrum,  Lk. Lophocachrys ,  DC. 

Prangos,  Liridl. Pteromarathrum,  Kch. 
Colladonia,  DC. 

Perkbia,  DC. 
Meliocarpus,  Boiss. 
Heptaptera,  Reutt. Lecokia,  DC. 
Magydaris,  Koch. Eriocachrys,  DC. 
Hermas,  Linn. 
Petrocarui,  Tausch. 
Conium,  Linn. 

Cicuta,  Tournef. Vicatia,  DC. 
Arracacha,  Bancr. 
Pentacrypta,  Lehm. Pleurospermum,  Hoffm. 
Coelopleurum,  Ledeb. 
Hansenia,  Turcz. 
Physospermum,  Vel. E ny mono sper mum,  Sp. 

Malabaila,  Tausch. 
Hladnickia,  Koch. 
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I    Grafia,  Reichenb. 
I  Eleutherospermum,  Kch. 
Hymenolffina,  Wall. Aulacosperrnum,  Ledeb. 
Physospermum,  Cass, 
Danaa,  Allien. Henslera,  Lagasc. 

Keramocarpus,  Fenzl. 
Opoidia,  Lindl. 
Srayrnium,  Linn. 
Smyrniopsis,  Boiss, Anosmia,  Bernh. 
Perideridia,  Reichenb: 

Euloph'iis,  Nutt. 
Cynapium,  Nutt. Deweya,  Torr.  et  A.  Gr. Musenium,  Nutt, 
Scaligeria,  DC. 
XVII.  CORIANDRIDiE. 

Cymbocarpum,  DC. Ormosciadium,  Boiss, Bifora,  Hoffm. 
Biforis,  Spreng. 
Corion,  Link. Anidrum,  Neck. 

Schrenkia,  Fisch. 
Astomsea,  Reichenb. 

Astoma,  DC. 
Cryptodiscus,  Schrenck. Atrema,  DC. 
Coriandrum,  Linn, 
Apiastrura,  Nutt. 

Numbers.  Gen.  267.    Sp.  1500. 
Ranunculacece. 

Position. — Araliacese.' — Apiace^e. — Hamamelidacese. 
Saxifragace(B, 

According  to  Mr.  Geyer  the  tubers  of  Helosciadium  Californicum  (?)  are  one  of 
the  dainty  dishes  of  the  Saptoria  Indians  in  Oregon,  ''and  truly  a  delicious  root." 
By  boiling  the  tubers,  like  potatoes,  they  burst  open  lengthwise,  showing  a  snowy- 
winte  farinaceous  substance  which  has  a  sweet  cream-like  taste,  and  somewhat  of  the 
aroma  of  young  parsley  leaves.- — London  Journ.,  V.  519.  Some  of  the  N.  American 
Umbelliferous  plants  allied  to  Fernla  are  said  to  be  of  excellent  quality  as  food, 
and  to  be  called  Biscuit  Roots  in  Oregon.  According  to  Mr.  Geyer  those  of  the 
Ferulas  are  farinaceovis  and  as  large  as  walnuts  when  3  or  4  years  old.  Another 
Ferula,  called  Pooh-pooh  by  the  Spokan  Indians,  and  a  Cymoptei-us  on  the  Platte 
river,  among  the  Pawnees,  are  said  to  have  similar  good  qualities. 

ADDITIONAL  GENERA. 
HVDROCOTYLID^. 

M  icrosciadium,  Hook.f. 
E  aplosciadium,  Hochst. 

MULINID^. 
riplaspis,  Hook.  f. 
Pozopsis,  Hook.  f. 

Saniculid^. 
Heniiphues,  Hook.  f. 

Amminid^. 
retrosciadium,  Edgiv. 

Acronema,  Falc. 

Seselinid^. 
Lithosciadium,  Turcz. 
Czernajvia,  Turcz. 

ANGELICIDiE. 
Tornabenca,  Webb. 
Tctrapleura,  Pari. 

Tomassinia,  Bertol. 
Oreocome,  Edgw. 

Pexjcedanid^. 
Narthex,  Falc. 
Steganotsenia,  Hochst. Scorodosma,  Bunge. 

SlLERID^. 

?Polyzygus,  Dalz. 

Datjcid^. 

Gaytania,  Munter. Chesneya,  Bertol. 

CAUCALINIDiE. 
Psammogeton,  Edgw. 

Smyrnid^. 
Eremodaucus,  Bunge. 

CORIANDRID^. 
Scaphospermum,  Edgu: 
Actinocladus,  E.  Mey. 
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Order  CCXCVII.    ARALIACEiE.— Ivyworts. 

Araliffi,  Jtiss.  Gen.  217.  (1789).— Araliacese,  A.  Richard  in  Dictionnairc  Classique  d'Histoire  Nalurelle, 1.  506.  (1822);  DC.  Prodr.  4.  251.  (1830);  Bartling  Ord.  Nat.  2.37.  (1830);  Endl.  Gen.  clxiii.; 
Wight  Illustr.  2.  t.  118. 

Diagnosis. —  Umbellal  Exogens,  with  a  3-  or  more-celled  fruit  without  a  double  epigynous 
disJc,  pentamerous  flowers,  a  valvate  corolla,  alternate  leaves  without  stipules,  and 
anthers  turned  inwards,  opening  lengthivise. 

Trees,  shrubs,  or  herbaceous  plants,  with  in  all  respects  the  habit  of  Umbellifers. 
Calyx  adherent,  entire  or  toothed.  Petals 
definite,  2,  5,  10,  deciduous,  valvate  in 
testivation,  occasionally  0.  Stamens  equal 
in  number  to  the  petals  or  twice  as  many, 
arising  from  within  the  border  of  the 
calyx,  and  from  without  an  epigynous 
disk.  Ovary  inferior,  with  more  cells  than 
*2  ;  ovules  solitary,  pendulous,  anatropal  ; 
styles  equal  in  number  to  the  cells,  some- 

times connate  ;  stigmas  simple.  Fruit 
succulent  or  dry,  consisting  of  several 
1- seeded  cells.  Seeds  sohtary,  pendulous, 
adhering  to  the  pericarp  ;  albumen  fleshy, 
having  a  minute  embryo  at  the  base,  with 
its  radicle  pointing  to  the  hilum. 

In  many  respects  these  plants  are  much 
like  Umbellifers,  from  which  they  are  dis- 

tinguished by  their  ovary  having  more  cells 
than  2,  and  by  their  greater  tendency  to 
form  a  woody  stem  ;  to  this  may  also  be 
in  general  added  a  valvate  corolla  ;  but 
Didiscus  is  valvate  among  Umbellifers,  and 
Adoxa  in  Ivyworts  is  not.  Thei'e  is  also 
a  connection  with  Caprifoils,  established 
by  means  of  Hedera  and  Viburnum. 
Vineworts,  too,  may  be  considered  a  mere 
hypogynous  form  of  Ivyworts,  and  must 
be  regarded  as  representing  them  in  the 
hypogynous  sub-class,  as  will  be  most  evi- 

dent if  Aralia  racemosa  is  compared  with  certain  species  of  Cissus.  Gunnera,  a 
singular  genus  with  dimerous  (J  ̂   or  ̂   flowers,  and  a  single  ovule  suspended  from 
the  apex  of  the  cavity,  seems  to  be  a  degraded  form  of  this  Order,  and  the  genus 
Adoxa  is  also  quite  anomalous,  though  in  a  different  way.  Its  stamens  are  slit  half 
way  down,  so  as  to  appear  as  if  made  up  of  2  half  anthers  each  ;  its  petals  are  united 
into  an  imbricated  monopetalous  corolla  ;  and  it  usually  has  a  calyx  whose  sepals  do 
not  correspond  in  number  with  the  lobes  of  the  corolla.  De  Candolle  thought  this 
corolla  to  be  a  whorl  of  abortive  stamens,  but  there  does  not  appear  to  be  any  sufficient 
ground  for  his  opinion.  See  Decaisne  in^?m.  Sc.  Nat.  n.  s.  vi.  72.  In  several  instances 
a  tendency  to  the  separation  of  stamens  and  pistil  is  observable  ;  it  is  usually,  however, 
accompanied  by  the  common  0  structure. 

The  species  are  found  in  the  tropical  and  sub-tropical  regions  of  all  the  world  ;  and 
even  in  some  of  the  coldest,  as  in  the  United  States,  Canada,  the  north-west  coast  of 
America,  and  Japan.  Aralia  polaris  was  even  found  by  Dr.  .Jos.  Hooker,  as  far  to  the 
sou^h  as  Lord  Auckland's  group  of  islands,  in  b^\^  south  latitude. 

Similar  as  these  plants  are  to  Umbellifers  they  do  not  appear  to  partake  in  any  consi- 
derable degree  of  the  dangerous  qualities  for  which  some  of  the  latter  are  known.  On 

the  contrary,  they  are  more  generally  stimulant  and  aromatic.  Neither  do  their  succu- 
lent fruits  often  yield  the  essential  oil  which  renders  many  of  the  Umbellifers  useful 

carminatives  and  stomachics.  The  Ginseng,  or  Ginsehen  root,  so  highly  prized  by  the 
Chinese  as  a  stimulant,  Ijelongs  to  some  species  of  Panax  (P.  Ginseng,  Meyer)  imknown. 
Meyer  describes  it  as  having  a  sharp,  aromatic,  peculiar  taste.  The  Chinese  are  said  to 
administer  it  in  all  diseases  resulting  from  weakness  of  the  body. — Chem.  Gaz.  1843.  238. 

Fig.  DXVI.— 1.  lledera  Helix;  2.  flower  of  Diraorphanthus  edulis  (Siebold) ;  3.  perpendicular  section of  the  ovary ;  4.  undivided  ovary ;  5.  ripe  fruit ;  6.  cross  section  of  it ;  7.  section  of  seed  of  H.  Helix. 

Fig.  DXVI. 
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Although  its  virtues  have  been  pronounced  imaginary,  it  is  hardly  credible  that 
the  root  should  have  gained  such  great  celebrity  if  it  were  inert.  It  was  formerly  sup- 

posed to  belong  to  Panax  quinquefolium,  but  that  seems  to  have  been  a  mistake  ;  the 
species  so  named  is  said,  however,  to  be  sold  by  the  Americans  to  the  Chinese,  as  a  sub- 

stitute for  their  Ginseng  ;  it  has  an  agreeable  bitter-sweet  root,  and  is  used  sometimes 
as  Liquorice.  Panax  fruticosus  and  cochleatus  are  fragrant  aromatics,  employed  in  the 
Moluccas,  and  P.  Anisum  has  berries  with  all  the  odour  of  the  herb  whose  name  it 
bears.  The  Aralias  seem  to  be  similar  in  their  action  ;  an  aromatic  gum-resin  comes 
from  A.  racemosa,  spinosa  and  hispida  ;  A.  nudicaulis  is  diaphoretic,  and  its  shoots  are 
employed  in  North  America  as  a  substitute  for  Sarsaparilla  ;  Dimorphanthus  (Aralia) 
edulis  is  employed  in  China  as  a  sudorific  ;  its  young  shoots  are  a  delicate  vegetable ; 
and  its  root,  which  is  bitter,  aromatic,  and  pleasant  to  the  taste,  is  employed  by  the 
Japanese,  in  winter,  as  we  use  Scorzonera.  Nor  does  the  common  Ivy  want  the  aroma 
of  the  Order,  although  unpleasant  in  smell  ;  it  is  mentioned  as  a  sudorific  ;  and  its 
berries  are  emetic.  Hedera  umbellifera,  an  Amboyna  plant,  is  said  to  furnish  wood 
scented  hUe  Lavender  and  Rosemary,  and  H.  terebintinacea  yields,  in  Ceylon,  a  resi- 

nous substance  smelling  of  turpentine.  Gunnera  scabra  or  Panke  is  astringent  ;  its 
roots  are  used  by  tanners,  while  its  fleshy  leaf-stalks  are  eaten  ;  Mr.  Darwin  found 
it  growing  on  the  sandstone-cliffs  of  Chiloe,  and  describes  it  as  somewhat  resembhng 
Rhubarb  on  a  gigantic  scale.  He  measured  a  leaf  which  was  nearly  8  feet  in  diameter, 
and  remarked  that  each  plant  produced  4  or  5  of  these  enormous  leaves,  "  presenting 
together  a  noble  appearance."  The  fruit  of  Gunnera  macrocepliala  is  reputed  in  Java to  be  stimulant. 

GENERA. 
Panax,  Linn. 

Aureliana,  Catesb. 
Jraliastriini,  Vaill. 
PlecU-onia,  Lour. Cussonia,  Thunb. 

Maralia,  Thouars. 
Gilibertia,  Ruiz  et  Pav, 

Wangcnheimia,  Dietr. 
Ginnania,  Dietr. 

Gastonia,  Commers, 
Trevesia,  Vis. 
Polyscias,  Forst. 
Brassaia,  Endl. Torricellia,  DC. 
Aralia,  Linn. 

Scheffera.  Forst. Dimorphanthus,  Miq. 
Sciodaphyllum ,  P.  Br. 

Actinophylium  jR.et  P. Hedera,  Linn. 
Gynapteina,  Blum. Paratropia,  DC. 
Heptupleurum,  Gartn. 

Arthrophyllum,  Bhtni. Botryodendrum,  Etidl. 
?  Miquelia,  Meisn. 

Touroulia,  Auhl. 
Robinsonia,  Schreb. Adoxa,  L. 

Milligania,  Hook  fil. Gunnera,  L. 
Misandra,  Comm. 
Disomene,  Banks. 
Ferpensum,  Burm. 
Panhe,  Feuill. 

Numbers.  Gen.  21.    Sp.  160. 
Vitacece. 

Position. — Apiacese. — Araliace^. — Hamamelidacese. 
Caprifoliacece. 

The  celebrated  Rice 
Paper  of  the  Chinese 
is  now  ascertained  to 
be  prepared  from  the 
pith  of  a  plant  of  this 
Order,  called  by  Sir 
Wm.  Hooker,  Ara- 

lia C?)  papyrifera. 

Fig.  DXVII.— Adoxa  Moschatellina.    1.  a  flower  magnified. 
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Order  CCXCVIII.    CORNACEiE.— Cornels. 

Caprifoliaceae,  §  Corneae,  Kunth  Nov.  G.  Amer.  3.  430.— Corneae,  DC.  Prodr.  4.  271.  (1830) ;  Ehdh  Gen. clxv. ;  Meisner,  p.  143. 

Diagnosis. — Umhellal  Exogens,  with  a  2-  or  more-celled  fruit  loitliout  a  double  epigynous 
disk,  tetramerous  flowers,  a  valvate  corolla,  and  opposite  leaves  without  stipules. 

Trees  or  shrubs,  seldom  herbs.  Leaves  (except  in  one  species)  opposite,  entire  or 
toothed,  with  pinnate  veins.    Stipules  0.    Flowers  capitate,  umbellate,  or  corymbose, 

naked  or  with  an  involucre,  occasionally  by 
abortion  ̂   $  .  Sepals  4,  superior.  Petals  4, 
oblong,  broad  at  the  base,  inserted  into  the 
top  of  the  calyx,  regular,  valvate  in  aestiva- 

tion. Stamens  4,  inserted  along  with  the 
petals  and  alternate  with  them  ;  anthers 
ovate-oblong,  2-celled.  Ovary  adherent,  2- 
or  perhaps  3-celled,  crowned  by  a  disk  ; 
ovules  soUtary,  pendulous,  anatropal  ;  style 
fiUform  ;  stigma  simple.  Drupe  berried, 
crowned  by  the  remains  of  a  calyx,  with  a 
2-celled  nucleus.  Seeds  pendulous,  solitary. 
Embryo  in  the  axis  of  fleshy  albumen,  and  as 
long  ;  radicle  superior,  shorter  than  the  two 
oblong  cotyledons. 

These  plants  were  formerly  confounded 
with  Caprifoils,  on  account  of  the  general  re- 

semblance between  Cornus  and  Viburnum  ; 
they  however  represent  an  entirely  distinct 
Order,  as  their  habit  and  general  characters 
sufficiently  indicate.  From  Caprifoils  their 
polypetalous  structure  removes  them.  To 
Witch  Hazels  they  approach  more  nearly, 
but  differ  ip  the  valvate  aestivation  of  their 

Fig.  DXVIII.  cox'olla,  &c.  &c.    In  many  respects  Cornels 
resemble  Loranths,  from  which  they  differ 

among  other  things  in  the  stamens  being  opposite  to  the  sepals,  and  in  the  flowers  being 
polypetalous.  HoUyworts  are  sometimes  compared  with  them,  but  they  have  a  superioi- 
fruit  and  erect  ovules.  If  Garryads  were  not  amentaceous,  and  had  petals  and  bisexual 
flowers,  they  would  approach  Cornels  very  nearly,  and  probably  do  in  fact  represent 
them  in  the  diclinous  sub-class,  as  seems  to  be  proved  by  the  genus  Pukateria,  whose 
flowers  are  cJ  ? .  To  Umbellifers  they  also  approach  very  closely,  being  chiefly  dis- 

tinguished by  their  tetramerous  flowers,  succulent  fruit,  and  single  style,  to  which  may 
be  added  their  opposite  leaves.  Such  Cornels  as  Cornus  suecica  and  florida,  and  Bentha- 
mia  have  the  inflorescence  and  involucre  of  an  Umbellifer.  As  to  Ivyworts,  it  is  hard 
to  say  in  what  manner  they  can  be  distinguished  if  we  neglect  the  opposite  leaves,  the 
tendency  to  form  a  pair  of  cells  in  the  fruit  rather  than  a  larger  number,  and,  ui  fact, 
the  tetramerous  structure  of  the  flower  generally. 

Found  all  over  the  temperate  parts  of  Europe,  Asia,  and  America.  It  is  doubtful 
whether  the  African  genera  belong  here. 

The  bark  of  C.  florida,  sericea,  and  circinata,  is  said  to  rank  among  the  best  tonics  of 
North  America,  nothing  having  been  found  in  the  United  States  that  so  effectually 
answers  the  purpose?'  of  Peruvian  bark  in  intermittent  fevers.  It  is  a  remarkable  fact 
that  the  young  branches  of  Cornus  florida,  stripped  of  then*  bark  and  rubbed  with  their 
ends  against  the  teeth,  render  them  extremely  white.  From  the  bark  of  the  fibrous 
roots  the  Indians  extract  a  good  scarlet  colour.  Lamp  oil  has  been  obtained  from  the 
seeds  of  Cornus  sanguinea.  The  Cornus  of  the  ancients  was  the  present  Cornelian 
Cherry  (Cornus  mascula),  whose  little  clusters  of  yellow  starry  flowers  stud  its  naked 
branches,  and  are  among  the  earliest  heralds  of  spring.    Its  fruit  is  like  a  small  plum, 

Fig.  DXVIII.— Benthamia  japonica.-  Sh'bold.  1.  a  flower  ;  2.  a  perpendicular  section  of  the  pistil ; 3.  a  head  of  fruit ;  4.  a  section  of  a  seed. 



Umbellales.] CORNACEiE. 783 

with  a  very  austere  flesh  ;  but  after  blotting  it  becomes  sub-acid,  and  was  once  held 
in  some  such  estimation  as  sorbs  and  services.  The  Turks  still  use  it  in  the  manufac- 

ture of  sherbet. — Fl.  Grcec.  Pr.  ii.  41.  Its  fruit  and  leaves  were  formerly  used  in 
medicine  as  astringents.  Cornus  officinalis,  a  large  Japanese  shrub,  is  little  different, 
and  is  there  commonly  cultivated,  for  its  finiits  ai'e  a  constant  ingredient  in  the  fever 
drinks  of  the  country.  C.  suecica  is  reputed  to  have  tonic  berries  which  increase  the 
appetite,  whence  its  highland  name  Lus-a-clirasis,  or  plant  of  gluttony. 

GENERA. 
Benthamia,  Lindl. 
Coi-nus,  Tourncf. Aucuba,  Thunh. 

Eubasis,  Salisb. 

Decostea,  Ruiz  el  Pav. 
Pukateria,  Raoul. 
Corokia,  Cunn. 
?  Curtisia,  Ait. 

Doratium,  Soland. 
Rclhania,  Gmel. 
Junghansia,  Gmel. 
Sideroxylon,  Burni. 

Numbers.  Gen.  9.    Sp.  40. 

I  ?  Mastixia,  Blum. 
j?  Votomita,  Avbl. 
I    Olossoma,  Schreb. I    Guiileminia,  Neck. ?Quadrialaj  Zucc. 

Caprifoliacece. 
Position. — Apiacese. — Cornace^. — Hamamelidacese. 

Alangiacece. 
Oarryacete. 
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Order  CCXCIX.    HAMAMELIDACE^.— Witch-Hazels, 

Hamamelideae,  JR.  Br.  in  Abel's  Voyage  to  China,  (1818)  ;  A.  Richard  Nouv.  Eldm.  532.  (1828)  ;  DC. Prodr.  4.  267.  (1830);  Endl.  Gen.  clxvii. ;  Griffith  in  Asiatic  Researches,  (1836),  xix.  p.  94. 
Diagnosis. —  UmbeUal  Exogens,  vnth  a  2-cel/ed  not  didymous  fruit  uitJmit  a  double 

epigynous  dish,  an  imbricated  corolla,  alternate  leaves  with  stipules,  and  anthers  with 
deciduous  valves. 

Small  trees  or  shrubs.  Their  woody  tubes,  in  some  eases,  marked  by  circular  disks. 
Leaves  alternate,  deciduous,  toothed,  with  veins  running  from  the  midrib  straight  to 

the  margin.  Stipules  de- ciduous. Flowers  small, 
axillary,  sometimes  uni- sexual by  abortion.  Calyx 
adherent,  in  4  or  5  pieces. 
Petals  4  or  5,  or  0  ;  if 
present,  with  an  imbrica- ted testivation.  Stamens 
8,  of  which  4  are  alternate 
with  the  petals  ;  their  an- 

thers turned  inwards,  2- 
celled,  and  4  are  sterile, 
and  placed  at  the  base  of 
the  petals  ;  their  dehis- cence variable.  Ovary 
2-celled,  inferior  ;  ovules 
solitary  or  several,  pendu- 

lous or  suspended  ;  styles 
2.  Fruit  half  inferior, 
capsular,  usually  opening 
with  2  septiferous  valves. 
Seeds  pendulous ;  embryo 
in  the  midst  of  fleshy  horny 
albumen ;  radicle  superior. 

According  to  Brown,  the  affinity  of  Witch-hazels  is  on  the  one  hand  with  Bruniads, 
from  which  they  are  distinguished  by  the  insertion  and  dehiscence  of  the  anthers,  the 
monospermous  cells  of  the  ovary,  the  dehiscence  of  the  capsule,  the  quadrifid  calyx, 
and  by  habit ;  and  on  the  other  with  Cornus,  Marlea,  and  the  neighbouring  genera  ;  in 
some  respects  also  with  Ivy  worts,  but  diff"eriug  in  their  capsular  fi'uit,  the  structure  of 
the  anthers,  and  other  marks. — See  Abets  Voyage,  Appendix.  Mr.  Uniiitii  onberved 
in  Bucklandia  and  Sedgwickia  that  the  woody  tissue  is  marked  with  circular  dots 
something  like  those  of  Conifers. 

The  species,  come  from  North  America,  Japan,  China,  and  the  central  parts  of  Asia, 
Madagascar,  and  South  Africa. 

The  kernels  of  Hamamelis  virginica  are  oily  and  eatable.  The  leaves  and  bark 
are  very  astringent,  and  also  contain  a  peculiar  acrid  essential  oil. 

The  curious  genus  Rhodoleia,  with  great  red  involucral  leaves,  gives  quite  a  new 
aspect  to  this  Order,  and  points  to  an  affinity  of  some  kind  with  Liquidambars  (see 
Bentham  in  Bot.  Mag.  t.  4509),  as  had  indeed  been  pointed  out  by  Griffith,  who 
eventually  reduced  Sedgwickia  itself  to  Liquidambar  (see  his  report  upon  Cantors Collections). 

GENEEA. 
I.  Hamamele^e. — 

Ovules  solitary. 
Dicovyphe,  TJwuan^. 

Bicorypha,  Spreug. 

Corylopsis,  Sieh.  et  Zucc. Trichocladus,  Pers. 
Dahlia,  Thunb. 

Hamamelis,  Linn. 
Trilopus,  Mitch. 

Loropetalum,  R.  Br. Parrotia,  C,  A.  Mey. 
Fothergilla,  Linn.  f. 
Distylium,  Zucc. 

Numbers.  Gen.  13.    Sp.  ? 
Position — Bruniacege. — Hamamelidace^. 

A  Itingiacece.. 

-Comacege. 

?II.  BUCKLANDE^.— Ovules  several  in  each 
cell. 

Bucklandia,  R.  Br. 
Sedgwickia,  Griff. 
Rhodoleia,  Champion. 
Eustigma,  Gardner. 
Tetracrj'pta,  Gardner. 

Fig.  DXIX.— Corylopsis.  1.  flowers;  2. 
5.  a  perpendicular  section  of  the  ovary  ; placed  with  the  hilum  downwards. 

branch  in  fruit ;  3.  a  flower  separate  ;  4.  a  stamen  ; 
3.  a  section  of  a  seed  removed  from  the  capsule  and 
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Order  CCC.   BRUNIACEiE.— Bruniads. 

Bruniacese,  R.  Broum  in  Abel's  China  (1818) ;  DC.  Prodr.  2.  43  ;  Ad.  Brongniart  in  Ann.  des  Sc.  Nat. : Endl.  Gen.  clxviii. ;  Arnott  in  Hook.  Journ.  3. 259.— Grubbiaceae,  Endl.  Enchirid.  p.  403.  (1841) ; 
Ophiriaceae,  Arnott  in  Hooker's  Journal,  3.266.  (1841). 

Diagnosis. — Umhellal  Exogens,  without  a  double  epigynous  dish,  with  a  3-  (or  1-)  celled 
fruit,  imbricated  corolla,  alternate  leaves  without  stipules,  and  anthers  turned  out- 

wards, opening  lengthwise. 

Branched,  heath-like  shrubs.  Leaves  small,  imbricated,  rigid,  entire,  with  a  callous 
point.  Flowers  small,  capitate,  or  panicled,  or  even  terminal,  and  soUtary  ;  either  naked, 
or  with  large  involucrating  bracts.  Calyx 
superior,  5-cleft,  imbricated,  occasionally 
nearly  inferior.  Petals  alternate  with  the 
segments  of  the  calyx,  arising  from  its 
throat,  imbricated  (or  valvate  ?).  Stamens 
alternate  with  the  petals,  arising  from  the 
same  point,  or  from  a  disk  surrounding  the 
ovary  ;  anthers  turned  outwards,  2-celled, 
bursting  longitudinally.  Ovary  half  inferior, 
with  from  1  to  3  cells,  in  each  of  which 
there  is  from  1  to  2  suspended  collateral 
anatropal  ovules;  sometimes  1 -celled  from 
the  abortion  of  carpels  or  dissepiments  ; 
style  simple  or  bifid  ;  stigma  simple. 
Fruit  dicoccous  or  indehiscent,  2-  or  1- 
celled,  crowned  by  the  persistent  calyx. 
Seeds  solitary  or  in  pairs,  suspended,  some- 

times with  a  short  aril  ;  albumen  fleshy  ; 
embryo  minute  at  the  base  of  the  seed,  with 
a  conical  radicle,  and  short  fleshy  cotyledons. 

The  relationship  of  these  plants  to  Witch 
Hazels  is  admitted,  and  therefore  they  will 
participate  in  all  the  other  affinities  of  that 
Order,  which  is  known  from  Bruniads  by 
the  habit,  stipules,  and  often  deciduous 
valves  of  the  anthers.  Brongniart  indicates 
an  affinity  with  Myrtleblooms  through  Im- 
bricaria,  which  is  very  nearly  constructed 
as  true  Bruniads,  but  has  the  stamens  opposite  the  petals,  and  dotted  leaves.  He  also 
considers  that  Cornels  bear  them  much  real  affinity,  and  he  even  contrasts  them  with 
Umbellifers,  to  which  they  no  doubt  approximate  very  nearly.  The  genus  Raspailia  is 
remarkable  for  having  the  stamens  arising  from  the  top  of  a  superior  ovary !  and  Tham- 
nea  is  an  instance  of  a  1 -celled  ovary  with  the  ovules  adhering  to  a  central  columnar 
axis.  Mr.  Arnott  considers  the  group  nained  by  him  Ophiriacese  to  be  intermediate 
between  Bruniads  and  Witch  Hazels. 

All  are  found  at  the  Cape  of  Good  Hope,  with  the  exception  of  a  single  species  inhabit- 
ing Madagascar. 

Their  properties  are  unknown. GENERA. 

Fig.  DXX. 

Berzelia,  Brongn. 
Brunia,  Linn. 

Nebelia,  Neck. 
Beckea,  Burm. 
Raspailia,  Brongn. 
Staavia,  Thunb. 

Levisanus,  Schreb. 

Astrocoma,  Neck. 
Berardia,  Brongn. 

Nebelia,  Sweet. 
?  Ptyxostoma,  Vahl. 

Linconia,  lAnn. 
Audouinia,  Brongn. 

Pavinda,  Thunb. 
Tittraannia,  Brongn. 

Mbsslera,  Reichenb. 
Thamnea,  Soland. 
Heterodon,  Meisn. 

Rabenhorstia,  Rchb. 

Gravenhorstia,  Nee$, 
Erasma,  R.  Br. Grubbia,  Berg. 

Ophiria,  L. 
Ophiria,  Lam. Strobilocarpus,  Kltzh, 
jLouchostoma,  Wikstr. 

Numbers.  Gen.  15.    Sp.  65. 
Santalacea. 

Position. — Hamamelidacese. — BRUNiACEiE. — Apiaceae. 
MyrtaceeB. 

Fig.  DXX. -Brunia  noA\&OT&.— Brongniart, 
pistil  divided  perpendicularly  ;  4.  half  a  seed. 

1.  a  flower ;  2.  a  perpendicular  section  of  it ;  3.  the 

3i 
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Alliance  LVI.    ASAEALES. — The  Asaral  Alliance. 

Diagnosis. — Epigynous  Exogens,  with  monochlamydeous  flowers,  and  a  small  embryo, 
lying  in  a  large  quantity  of  albumen. 

The  place  which  Bh-thworts  should  occupy  in  a  Natural  arrangement  is  one  of  those 
disputed  points  respecting  which  it  is  extremely  difficult  to  arrive  at  any  positive  con- 

clusion. They  are  so  anomalous  in  their  woody  structure,  and  so  peculiar  in  their  tri- 
merous  flowers,  with  an  inferior  ovary  abounding  in  ovules,  that  an  obvious  ally  can  hardly 
be  found  for  them.  In  fact  they  seem  to  be  of  an  intermediate  nature  between  Exogens 
and  Endogens  or  Dictyogens.  The  great  livid  calyx  of  Aristolochia  calls  to  mind  the 
spathes  of  Arads  :  the  leaves  are  those  of  Sarsaparillas.  It  is  therefore  probable  that 
they  should  be  regarded  as  a  group  standing  on  the  borders  of  the  three  Sub-classes  just 
mentioned,  and  joining  them  to  each  other,  just  as  Switzerland  joins  Austria,  Italy,  and France. 

The  points  of  resemblance  between  Birthworts,  Sandalworts,  and  Loranths  are  their 
want  of  corolla,  their  inferior  ovary,  their  large  albumen,  and  small  embryo.  These 
appear  to  be  circumstances  of  greater  weight  than  any  distinctions  that  might  be  found 
between  them.  The  rim  which  appears  at  the  summit  of  the  ovary  of  Aristolochia  is 
possibly  of  the  same  nature  as  that  of  Loranths. 

It  is  not  to  be  wondered  at  that  here — amidst  Orders  which,  although  apparently  at  the 
uttermost  boundary  of  the  vegetable  kingdom,  are  really  points  of  communication  by 
means  of  which  the  circles  of  affinity  return  into  themselves — we  should  find  other  ten- 

dencies than  that  of  Birthworts  to  assume  the  condition  of  Natm-al  Orders  stationed  in  a 
lineal  arrangement  at  very  distant  parts  of  the  line.  In  truth,  Sandalworts  stand  with 
respect  to  the  Garryal  Alliance,  and  Loranths  to  Amentals,  in  the  same  position  as  New 
Holland  to  New  Zealand,  or  Kamtchatka  to  Russian  America  upon  the  maps  ;  the  whole 
world  seems  to  divide  them,  and  yet  they  are  stationed  within  a  few  degrees  of  each 
other.  Thus  Loranths,  which  are  often  unisexual,  approach  Oleasters  somewhat  nearly, 
and  Sandalworts  come  close  up  to  the  hmits  of  Helwingiads. 

Natural  Orders  of  Asarals. 
Ovary  l-celled.    Ovules  definite,  with  a  coated  nucleus    .    .  .    301.  Santalace^e. 
Ovary  l-celled.    Ovules  definite,  with  a  naked  nucleus    .    .  .    302.  LoRANTiiACEiE. 
Ovary  S-6-celled,    Ovules  00   303.  Aristolochia cEifi, 
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Order  CCCl.    SANTALACE^.— Sandalworts. 

Santalaceae,  R.  Brown  Prodr.  350.  ( 1810) ;  Juss.  Diet,  des  Sc.  Nat.  47.  287  ;  Bartling  Ord.  Nat.  112  ;  Endl. 
Gen.  cviii. ;  Griffith  in  Linn.  Trans.  18.  59.— Osyrideae,  Juss.  in  Ann.  Mus.  vol.  6.  (1802) ;  Martins 
Cmispectus,  No.  82.  (1835).-Osyrmae,  Link  Handb.  1.  371.  (1829J. 

Diagnosis. — Asaral  Exogens,  with  a  \-celled  ovary  and  definite  ovules  having  a  coated nucleus. 

Trees  or  shrubs,  sometimes  under-shrubs  or  herbaceous  plants.  Leaves  alternate,  or 
nearly  opposite,  undivided,  sometimes  minute,  and  resembling  stipules.  Flowers  in 

spikes,  seldom  in  umbels,  or  solitary,  small.  Calyx  superior, 
4-  or  5-cleft,  half-coloured,  with  valvate  aestivation.  Stamens 
4  or  5,  opposite  the  segments  of  the  calyx,  and  inserted  into 
their  bases.  Ovary  1-celled,  with  from  1  to  4  ovules,  fixed  to 
a  central  placenta,  and  usually  near  the  summit  ;  style  1  ; 
stigma  often  lobed.  Fruit  1 -seeded,  hard  and  dry,  and  drupa- 

ceous. Albumen  fleshy,  of  the  same  form  as  the  seed ;  embryo 
minute,  in  the  axis,  inverted,  taper. 

Brown  observes  {Flinders,  569)  that  one  of  the  most  remark- 
able characters  of  this  Order  consists  in  its  unilocular  ovary 

containing  more  than  one,  but  always  a  determinate  number  of 
ovules,  which  are  pendulous,  and  attached  to  the  apex  of  a 
central  receptacle  ;  this  receptacle  varies  in  its  figure  in  the 
different  genera,  in  some  being  filiform,  in  others  nearly  filhng 
the  cavity  of  the  ovary.  In  Santalum  itself,  however,  the 
ovules  are  erect,  as  Griffith  showed,  and  they  are  said  to  be  the 
same  in  Osyris,  which  is  described  as  bemg  $  $  .  The  nearest 
relationship  of  Sandalworts  is  a  disputed  question.  Most 
Botanists  assign  them  to  the  neighbourhood  of  Daphnads,  or 
Oleasters  ;  but  their  inferior  ovary,  copious  albumen,  and  placen- 
tation,  disagree  with  both  those  groups,  and  their  hermaphrodite 
flowers  also  divide  them  from  Oleasters.   Endlicher  refers  them 

to  the  neighbour' 
hood  of  Olax,  but 

the  hypogynous  sta- mens of  that  Order 
forbid  a  close  ap- 

proximation. Lo- ranths  seem  to 
stand  in  the  closest 
consanguinity,  and 
are  principally 
known  by  their  pa- 

rasitical manner  of 
growth,  and  their ovules  having  a 

truly  naked  nu- cleus. 

Fig.  DXXI."  "  Fig.DXXII. 
The  species  are  found  in  Em-ope  and  North  America,  in  the  form  of  little  obscure 

weeds  ;  in  New  Holland,  the  East  Indies,  and  the  South  Sea  Islands,  as  large  shrubs,  or 
small  trees. 

Sandal-wood  is  the  produce  of  Santalum  album;  in  India  it  is  esteemed  by  the  native 
doctors  as  possessing  sedative  and  cooling  quahties,  and  as  a  valuable  medicine  in 
gonorrhoea.  It  is  also  employed  as  a  perfume.  The  Sandal-wood  of  the  Sandwich 
Islands  is  the  wood  of  Santalum  Freycinetianum  and  paniculatum.  The  leaves  of 
Osyris  nepalensis  form  a  sort  of  tea.  An  infusion  of  Myoschilos  oblongus,  the  Senna  of  the 

Fig.  DXXI. — 1.  Leptomeria  acida  ;  2.  a  branch  more  magnified  ;  3.  an  expanded  flower ;  4.  a  fruit. 
Fig.  DXXII.— Thesium  pratense. — Nees.  1.  a  flower  ;  2.  the  same  laid  open  ;  3.  half  an  unripe  fruit ; 4.  placenta  and  pair  of  ovules ;  5.  half  tlie  ripe  fruit  and  seed. 

3i  2 
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Chilenos,  is  purgative.  The  fruit  of  the  Quandang  Nut  (Fusanus  acumiuatus)  is  as  sweet 
and  useful  to  the  New  Hollanders  as  Almonds  are  to  us  ;  that  of  Cervantesia  tomentosa 
has  a  similar  reputation  in  Peru.  Oil  is  obtained  in  Carolhia  from  the  kernels  of 
Pyrularia  pubera.  Leptomeria  Billardieri,  a  common  Tasmannian  shrub  resembling 
the  European  Broom  in  its  green  and  almost  leafless  habit,  is  acid  in  almost  every  part, 
especially  in  the  fruit,  but  astringent  also,  and  is  well  suited,  when  chewed,  to  allay 
thirst. — Backhouse.    The  Thesiums  are  scentless  and  slightly  astringent. — DC. 

GENERA. 
Quinchamalium,  Juss. 
Arjoona,  Cav. Thesium,  Linn. 

Alchimilla,  Tournef. 
Thesiosyris,  Rchb. 
Frisea,  Reichenb. 

Rhinostegia,  Turcz. 
Nanodea,  Banks. 

I  Balenerdin,  Commers. I  Choretrum,  R.  Br. 
Leptomeria,  R.  Br, Comandra,  Nutt. 
Fusanus,  Linn. 

Colpoon,  Berg. 
Eucarya,  Mitch. 

Osyris,  Linn. Casta,  Tourn. 
Sphserocarya,  M'all. Scleropyron,  Am. 
Santalum,  Linn. 

Sirium,  Linn. 
Mida,  A.  Cunningh. 

Pyrularia,  L.  C.  Rich. Hamiltonia,  Miihlenb. 
Calinux,  Raf. 

Cervantesia,  RuizetPav. 
Myoschilos,  Rniz  et  Pav. 
Octarillum,  Lour. 

Numbers.  Gen.  18.    Sp.  110. 

OlacacecB. 
Position. — Loranthacese. — Santalace^. — Aristolochiacese. 

TfiymelacecB, 

ADDITIONAL  GENERA. 
?  Darbya,  A.  Gr.  \  ?  Modeccopsis,  Griff. 
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Order  CCCII.    LORANTHACE^.— Loranths. 
Loranthece,  Juss.  et  Rich.  Ann.  Mus.  12.  292.  (1808)  ;  DC.  Prodr.  4.  277.  M^moire  (1830) ;  Blume,  Ft. 

Jav.—V iscoidex,  Rich.  Anal,  du  Fr.  33.  (1818)  — Loranthaceae.  jEd.  pr.  xxxiii.  ;  Endl.  Gen.  clx\i. 
Wight  lllustr.  2.  t.  119.— Myzodendreae,  R.  Brown  in  Linn.  Trans,  xix.  232. 

Diagnosis. — Asaral  Exogens,  with  a  l-celled  ovary  and  definite  ovules  with  a  naked nucleus. 

Shrubby  plants,  in  almost  all  cases  growing  into  the  tissue  of  other  vegetables,  as  true 
parasites.    Leaves  opposite,  or  sometimes  alternate,  veinless,  fleshy,  without  stipules. 

Flowers  0  or  ̂   9  ,  axillary,  or  terminal, 
solitary,  corymbose,  cymose,  or  spiked. 
Calyx  sometimes  0  ;  most  commonly  spring- 

ing from  within  the  brim  of  a  fleshy  cup- 
like expansion  of  the  pedicel,  and  usually 

surrounded  with  bracts  at  the  base  ;  sepals 
3, 4,  or  8  in  number,  often  joined  into  a  tube, 
valvate  in  aestivation.  Petals  0.  Stamens 
equal  in  number  to  the  sepals,  and  opposite 
to  them  if  any  are  present  ;  anthers  l-celled, 
2-celled,  or  broken  up  into  numerous  cavi- 

ties. Ovary  l-celled,  sunk  within  the  cup- 
like expansion  of  the  pedicel,  and  adhering 

to  it ;  *  ovules  with  a  perfectly  naked  nu- 
cleus, erect,  or  suspended  from  the  point  of  a 

central  placenta  ;  style  1  or  0  ;  stigma  sim- 
ple, if  distinguishable.  Fruit  succulent,  (or 

occasionally  dry,)  l-celled.  Seed  solitary  ; 
embryo  longer  than  the  fleshy  albumen,  and 
generally  projecting  beyond  it ;  sometimes 
with  no  apparent  cotyledons,  in  Viscum  seve- 

ral in  the  same  seed  ;  radicle  at  the  point  of 
the  seed  most  remote  from  the  hilum.  [Ac- 

cording to  Mr.  Bidwill,  the  seeds  of  Nuytsia 
germinate  with  3  cotyledons. — Ann.  Nat. Hist.  viii.  439.] 

Very  different  opinions  are  entertained 
by  Botanists  concerning  the  true  affinity  of 

near  Caprifoils,  from  which  they  are  readily 
known  not  only  by  their  parasitical  habit,  but  also  by  their  stamens  being  opposite 
valvate  lobes  of  a  tubular  calyx.  Don  has  expressed  an  opinion  that  a  connection  is 
estabhshed  between  this  Order  and  Araliads,  by  means  of  Aucuba  {Jameson^ s  Journal, 
Jan.  1830,  p.  168).  Brown  (Flinders,  549)  suggests  a  relation  to  Proteads.  Endli- 
cher  decides  in  favour  of  the  relation  to  Caj-'i  ifoils.  Witch  Hazels  and  Cornels. 
Adrien  de  Jussieu  takes  a  similar  view  (Cours  Element.,  p.  567).  Dr.  Wight  sug- 

gests a  relation  to  Alangiads.  Adolphe  Brongniart  combines  them,  along  with  Horn- 
worts,  Chloranths,  Sandalworts,  and  Olacads,  into  a  class  which  he  calls  Santalinees. 
These  discordant  opinions  are  caused  by  the  diff"erent  interpretations  put  by  Botanists upon  the  nature  of  the  floral  envelopes. 

It  is  customary  to  call  the  floral  envelopes  of  the  genera  of  Loranths  by  the  name  of 
sepals  in  Viscum,  and  of  petals  in  Loranthus,  because  in  the  latter  genus  we  find  exter- 

nal to  them  a  cup-like  expansion,  which  is  regarded  as  a  calyx.  It  however  seems  im- 
possible to  doubt  that  the  parts  of  the  perianth  are  really  of  the  same  nature  in  both 

instances,  as  is  proved  moreover  by  the  stamens,  which  are  applied  to  their  face  in  both 
cases.  Schleiden,  indeed,  calls  the  S  flower  of  Viscum  naked,  and  supposes  it  to  con- 

sist of  nothing  but  anthers  ;  hut  M.  Decaisne  has  more  correctly  shown  the  J'  flowers 
*  Schleiden  has  taken  a  very  different  view  of  the  structure  of  Viscum,  and  describes  it  as  having  a 

truly  naked  ovule  !  surrounded  by  a  tetramerous  herbaceous  perianth  ;  this  ovule  he  calls  "  erect,  atropal, 
nd  consisting  of  a  naked  nucleus." — Wiegm.  Arch.  1839,  p.  213. 

Fig.  DXXIII.  1 

Loranths.    In  some  respects  they  are 

Fig,  DXXIII.— Loranthus  chrysanthus.— .B/mhu'.    1.  section  of  a  flower  ;  2.  of  a  fruit. 
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of  that  genus  to  consist  of  4  anthers  grown  to  the  inner  face  of  4  calycine  sepals.  The 
rim  exterior  to  the  calyx,  which  has  given  rise  to  the  idea  that  the  coloured  part  of  a 
Loranth  is  corolla,  is  present  in  Viscum  also,  in  the  form  of  a  slight  annular  swelling  , 
and  is  in  all  probability  analogous  to  the  raised  Ime  terminating  the  cup,  from  the  rim  of 
which  the  sepals  spring  in  Chryseis  or  Eschscholtzia.  In  fact,  we  must  in  theory  regard 
the  flower  of  a  Loranth  to  consist  of  a  fleshy  cup-like  expansion  of  the  end  of  a  branch, 
from  the  upper  edge  of  which  expansion  the  sepals  rise.  This  point  being  settled,  we 
then  have  no  difficulty  in  admitting  the  near  alliance  of  Loranths  and  Sandalworts  ;  a 
fact  not  lost  sight  of  by  Dr.  Brown  in  his  Prodromus  ;  he  also,  in  sj>eaking  of  his  Myzo- 
dendreae,  or  feathered  Loranths,  again  adverts  to  the  resemblance  between  their  three 
ovules  suspended  from  the  apex  of  a  central  placenta,  and  the  same  part  in  Sandalworts. — 
Linn.  Trans,  xix.  232.  Decaisne  too,  recognises  their  apetalous  condition,  and  refers  them 
to  the  neighbourhood  of  Sandalworts.  They  may  also  be  looked  upon  as  having  consider- 

able analogy  with  Proteads,  which  must  be  considered  to  occupy  a  place  in  the  peri- 
gynous  sub-class  parallel  with  that  of  Loranths  in  the  epigynous.  The  occasional  sepa- 

ration of  the  $  and  $  in  different  flowers  points  strongly  to  a  relation  to  some  diclinous 
Order,  which  relation  seems  to  be  found  in  Helwhigiads.    See  p.  296, 

In  some  respects  this  smgular  Order  offers  very  curious  deviations  from  the  ordinary 
structure  of  similar  plants.  The  wood  of  Viscum  is  described  by  Decaisne  as  consisting, 
when  yoxmg,  of  eight  woody  bundles  surrounding  a  green  pith  ;  in  these  bundles  are 
no  spiral  vessels,  but  instead,  and  nearly  in  the  place  where  they  are  usually  found, 
some  ringed  tubes  ;  these,  together  with  elongated  and  dotted  or  reticulated  cells  and 
fibres  analogous  to  those  of  the  liber,  make  up  all  the  longitudinal  tissue  of  the  plant. 
On  the  outside  of  these  bundles  of  woody  matter,  and  opposite  to  them,  are  found  others, 
similar  in  number  but  smaller,  and  composed  exclusively  of  fibres  of  the  liber. — Memoire 
sur  le  Develop2)ement  du  Gtd.  Brown  states  that  m  Myzodendron  the  whole  woody  tissue 
consists  of  ladder-shaped  vessels  (v.  scalariformia),  a  structure  very  different  from  that 
of  other  genera  of  Loranths. 

In  the  genus  Viscum  the  anther  forms  its  pollen  in  a  number  of  distinct  cavities,  in 
,  the  same  way  as  in  ̂ giceras  ;  this  has  been 

beautifully  illustrated  by  Decaisne,  {Acad.  Roy. 
Brux.  XIII.  t.\.) 

The  production  of  the  ovules  and  their  fertilisa- tion is  attended  with  some  of  the  most  curious 
phenomena  known  in  the  vegetable  kingdom,  not 
the  least  of  which  is  that  in  Viscum  the  ovule 
does  not  appear  till  three  months  after  the  pollen 
has  exercised  its  influence  ;  and  another,  that  the 
young  ovules  sometimes  become  consolidated,  the 
result  of  which  is  the  presence  of  two  or  more 
diverging  embryos  in  the  same  seed.     See  M. 

Decaisne's  Memoir  above  quoted, 
and  also  that  of  Griffith,  On  the  De- 

velopment of  the  Ovules  of  Loranthus 
and  Viscum,  in  the  Linnean  Trans- 

actions, vol.  xviii.  p.  71,  for  many 
other  important  particulars. 
The  nature  of  the  parasitism  of  these 

plants  is  very  curious,  and  has  been 
most  carefully  described  by  Griffith. 
He  states  that  in  Loranthus  the  ripe 
seeds  adhere  firmly  to  the  substance 
on  which  they  are  applied,  by  means Fig.  DXXIV, 

of  their  viscid  coatmg,  which  hardens  into  a  ti\ansparent  glue.  In  two  or  three  days  after 
appUcation,  the  radicle  curves  towards  its  support,  and  as  soon  as  it  reaches  it  becomes 
enlarged  and  flattened.  By  degrees  a  union  is  formed  between  the  woody  system  of 
the  parasite  and  stock,  after  which  the  former  lies  exclusively  on  the  latter,  the  fibres 
of  the  sucker-like  root  of  the  parasite  expanding  on  the  wood  of  the  support  "  in  the 
form  of  a  pate  d'oie."  Prior  to  that  time  the  parasite  had  been  nourished  by  its  own 
albumen,  which  is  gradually  absorbed.  "  As  soon  as  the  young  parasite  has  acquired 
the  height  of  one  or  two  inches,  when  an  additional  supply  of  nourishment  is  perhaps 
requu-ed,  a  lateral  shoot  is  sent  out,  which  is,  especially  towards  the  point,  of  a  green 

Fig.  DXXIV.— Viscum  album.  1.  a  cross  section  of  the  stem  (Decaisne)  ;  2.  ̂   flowers  ;  3.  ̂   flowers 
(Schleidcn) ;  4.  the  fruit  cut  perpendicularly  ;  5.  a  pair  of  embryos  united  where  they  come  in  contact '  Decaisne). 
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colour.  This  at  one,  or  two,  and  subsequently  at  various  points,  adheres  to  the  support 
by  means  of  sucker-like  productions,  which  are  precisely  similar  in  structure  and  mode 
of  attachment  to  the  original  seminal  one."  The  fibres  of  the  parasite  never  penetrate 
beyond  their  original  attachment ;  in  the  adult  the  sucker-bearing  shoots  frequently  run 
to  a  considex'able  distance,  many  plants  being  literally  covered  with  parasites,  all  of  which 
have  originated  from  one  seed.  "  I  have  seen,"  says  Mr.  Griffith,  "such  shoots,  which  had taken  their  course  along  a  decayed  branch,  become  replaced,  and  return  in  quest,  as  I 
may  express  it,  of  a  part  capable  of  affording  some  nourishment  1 "  The  attacks  of Loranthus  are  not  confined  to  branches  or  trunks.  Mr.  Griffith  saw  cases  of  their 
having  seized  upon  the  leaf  of  a  Guttiferous  plant,  and  the  succulent  leaves  of  a  Poly- 

pody. Although  not  milky  plants,  yet  they  will  occasionally  establish  themselves  on 
such  as  are  so,  as  for  example,  on  the  Jac  (Artocarpus  integrifolia)  ;  "hence  it  is 
obvious  that  they  must  have  an  eliminating  power  ;"  and  this  is  confirmed  by  the  reports 
of  Chemists,  who  assure  us  that  the  wood  of  the  Mistletoe  when  parasitic  on  the  Apple 
tree,  is  found  to  contain  twice  as  much  potash,  and  five  times  as  much  phosphoric  acid  as 
the  wood  of  the  foster  tree.  This  is  the  more  probable  when  we  call  to  mind  how 
rapidly  some  Loranths  rot  away  from  their  parent  branch  when  it  dies,  leaving  the 
cellular  matter  of  the  latter  in  the  form  of  huge  furrowed  and  lobed  plates  which 
embraced  the  parasite  and  held  it  fast  in  its  place.  Exceedingly  curious  specimens  of 
this  kind  of  growth  have  been  brought  to  Europe  from  Guatemala,  by  Mr.  Skinner. 

See  Dutrochet  Sur  la  Motilite,  for  many  curious  experiments  with  Mistletoe. 
The  Order  seems  to  be  equally  dispersed  through  the  equinoctial  regions  of  both 

Asia  and  America  ;  but  on  the  continent  of  Africa  to  be  much  more  rare,  only  2  having 
been  yet  described  from  equinoctial  Africa,  and  5  or  6  from  the  Cape  of  Good  Hope. 
Two  are  named  from  the  South  Seas,  and  1  from  New  Holland  ;  but  this  number 
requires,  no  doubt,  to  be  largely  increased.  Three  only  are  known  in  Europe.  Nuytsia 
floribunda,  a  beautiful  shrub,  with  very  large  thyrses  of  bright  orange-coloured  flowers, 
is  a  singular  instance  of  a  plant  of  this  parasitical  Order  growing  upon  the  ground. 
And  such  is  the  abundance  of  the  orange-coloured  blossoms,  that  the  colonists  at 
King  George's  Sound  compare  it  to  a  tree  on  fire ;  hence  it  has  gained  the  name 
of  Fire-tree.  A  second  species  (N.  ligustrina,  ̂ .  C.)  was  found  by  Mr.  Cunningham 
in  1817  in  the  more  arid  parts  of  the  Blue  Mountains  west  from  Port  Jackson. 

The  bark  is  usually  astringent,  as  in  the  Mistletoe  of  the  Oak.  The  berries  contain 
a  viscid  matter  like  birdlime,  which  is  insoluble  in  water  and  alcohol.  The  most 
remarkable  quality  that  Loranths  possess,  however,  is  the  power  of  rooting  on  the 
wood  of  other  plants,  at  whose  expense  they  live.  The  habit  of  the  common  Mistletoe 
gives  an  idea  of  those  of  all,  except  that  in  the  genus  Loranthus  the  calyx  is  tubular 
and  often  richly  coloured.  In  medicine  they  are  of  small  moment ;  the  Mistletoe  of 
the  Oak,  consecrated  by  Druidical  superstition,  was  the  common  Viscum  album.  Loran- 

thus tetrandrus  is  used  for  dyeing  black  in  Chile  ;  and  some  of  them  are  employed  in 
Brazilian  medicine  as  poultices,  and  even  as  antisyphilitics  ;  they  are,  however,  of  so 
little  moment,  that  Martins  scarcely  names  them  in  his  Brazilian  Materia  Medica. 

GENERA. 
Myzodendron,  Sol. 
Misodendron,  Endl. 
Angelopogon,  Popp. 

Antidaphne,  Fopp. 
Arceuthobium,  Bieberst. 
Razoumowskia ,  Hoffm. 

Viscum,  Tournef. 
Ginalloa,  Korth. 
Tupeia,  Cham,  et  Schl. 
Loranthus,  Linn. 

Lonicera,  Plum. 
Helixanthera,  Lour. 
Scurrula,  Don. 
Notanthera,  Don. 
Gaidendron,  Don. 
Baratranthus ,  Korth. 
?  Glutago,  Commers. 

Dendropemon,  Blum. 
Lipotactes,  Blum. 

Phcenicanthemum,  Elm. 
Dendrophthoe,  Mart. 

Ciclanthus,  Endl. 
Tapinanthus,  Blum. Lichtensteinia,  Wendl. 
Moquinia,  Spreng,  f. Loxanthera,  Blum. 

Psittacanthus,  Mart. 
Trygonanthus,  Endl. 

Phthirusa,  Mart. 
Elythranthe,  Mart. Macrosolen,  Blum. 
Tristerix,  Mart. 
Spirostylis,  Presl. Struthanthus,  Mart. 
Lepeostegeres,  Blum, 
Tolypanthus,  Blum. 
Nuytsia,  R.  Br. 

Numbers.  Gen.  23.    Sp.  412. 

Proteacece. 
Position. — Santalaeese. — Loranthace^.  

CornacecB. 

ADDITIONAL  GENERA. 

Antidaphne,  Pojip.  \  ?  Ginalloa,  Krlhls.  \  Lantliorus,  Pred. 
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Mr.  Miers,  who  has  carefully  studied  this  Order,  thinks,  with  much  reason,  that 
Viscum  and  Loranthus  ought  not  to  be  associated,  as  is  usually  done,  and  separates 
them  as  follows  : — 

LORANTHACE^. 

"  Suffruticose  plants,  in  most  cases  growing  into  the  tissue  of  other  vegetables,  as 
true  parasites,  often  simply  epiphytical,  and  sometimes  terrestrial  shrubs.  Leaves 

opposite  or  alternate,  entire,  veinless,  fleshy,  without 
stipules.  Flowers  0 ,  axillary  or  terminal,  corymbose, 
cymose,  rarely  umbellate  or  capitate.  Calyx  tubular, 
ad  u  ate,  margin  free  and  entire,  frequently  springing 
from  a  series  of  successive  cup-shaped  bracts.  Petals 
4-8,  often  5  or  6,  linear,  frequently  of  great  length, 
and  of  brilliant  colours,  valvate  in  aestivation,  quite 
free,  sometimes  slightly  agglutinated  at  base,  insertion 
epigynous.  Stamens  equal  in  number  and  opposite 
to  petals,  to  which  they  are  partially  adnate  at  base  ; 
anthers  introrse  2-lobed,  basifixed  or  adnate  and  er.ect, 
sometimes  incumbent   and   versatile,  bursting  by 
2  longitudinal  fissures  :   pollen  flat,  3-lobed,  with 
3  radiating  lines.  Ovary  always  inferior,  1-locular  : 
ovule  solitary  suspended  from  the  summit  of  the 
cell.  Style  filiform.  Stigma  simple,  sub-capitate. 
Fruit  drupaceous,  ovoid,  fleshy  or  glutinous,  crowned 
by  a  circular  scar  or  by  the  persistent  rim  of  the 
calyx,  and  partly  imbedded  below  in  its  bractiform 
cup,  1-locular,  monospermous,  containing  a  subcori- 
aceous  putamen,  crowned  by  a  short  membranaceous 

cap,  from  the  summit  of  which  the  solitary  exutive  seed  is  suspended,  so  that  this 
appears  as  if  it  were  partly  exserted ;  embryo  enclosed  in  thin,  almost  pellicular 

Fig.  DXXIV,  hit. 

Fig.  DXXIV.  ter. 

albumen,  filling  the  cell;  radicle  short,  subterete  or  discoidal,  superior,  and  therefore 
next  the  hilum,  with  2  to  4  large,  semiterete,  fleshy  cotyledons. 

Fig.  DXXIV.         Details  of  the  fructification  of  Struthanthus.    1.  flower  magnified;  2.  section of  calyx,  ovary  and  style;  3.  fruit  invested  by  the  adnate  calyx;  4.  section  of  ditto  after  the calyx  IS  removed  ;  6.  an  embryo  v^ith  4  cotyledons— a/Ve>-  sketches  bj  Mr.  Miers. .  Loranthus  memecylifolius.    1.  corolla  laid  open;  2.  ovary,  &,c.,— after  sketches hy  Mr.  Mur.1.  ^  j>       >  j 
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"  The  assokation  of  Viscum  with  Loranthus  has  led  most  botanists  to  miscon- 
ceive the  real  structure,  and  others  the  true  affinities,  of  this  family,  for  it  will  be 

seen  from  the  following  differential  characters,  that  these  genera  in  few  respects 
offer  any  points  of  resemblance.  Loranthus  is  distinguished  by  generally  large 
showy,  crimson,  dichlaraydeous,  hermaphrodite  flowers,  with  lengthened  stamens, 
and  an  ovary  containing  a  solitary  ovule,  suspended  from  the  summit  of  the 
cell ;  the  embryo  of  the  seed,  enveloped  in  a  thin  pellicle  of  albumen,  fills  the 
cavity,  having  a  small,  superior,  discoid  radicle,  with  large,  fleshy  cotyledons. 
Viscum,  on  the  contrary,  has  small,  pallid,  dioecious,-  mouochlamydeous  flower-s, 
with  stamens  sessile,  or  nearly  so,  quite  different  in  structure,  with  dissimilar 
pollen,  an  unilocular  turbinate  ovarium,  presenting  3  ovules  attached  to  a  very 
short  free  central  placenta ;  of  these  only  one  ovule  becomes  perfected,  which  by 
its  growth,  of  course,  soon  assumes  an  erect  position ;  the  fruit  is  a  berry  with 
glutinous  fleshy  pulp,  covering  a  membranaceous  pericarp,  having  a  solitary  naked 
nucleus,  seated  in  the  bottom  of  the  cell,  which  it  does  not  fill :  this  consists  of  a 
mass  of  fleshy  albumen,  heart-shaped,  with  a  rather  small  embryo,  partly  imbedded  in 
the  apical  sinus,  the  summit  being  in  some  degree  exserted,  and  covered  by  a  thin 
pellicular  extension  of  tlie  albumen,  or  embryotega ;  the  radicle  is  terete,  superior, 
and  therefore  averse  from  the  hilum,  and  the  infinitely  shorter  and  almost  obsolete 
cotyledons  lie  in  the  bottom  of  the  cavity,  formed  in  the  upper  part  of  the  albu- 

minous mass  of  the  nucleus.  The  affinity  of  Viscum  is  therefore  clearly  near  the 
Santalaceae,  and  the  Loranthacese  must  occupy  a  very  distant  position  in  the  system. 
By  most  botanists  this  family  has  been  placed  near  Caprifoliacese ;  others  have 
suggested  the  Cornaceae  (including  Marlea),  Araliacepe  and  Hamamelidacese,  but  these 
have  all  plurilocular  ovaries.  Alangium,  as  suggested  by  Dr.  Wight,  seems  to 
approach  nearer  in  its  structure,  with  its  adnate  calyx,  linear  petals  with  valvate 
aestivation,  adnate  anthers,  large  epigynous  pulvinate  disk,  simple  style,  1-celled 
ovary,  with  a  single  ovule  suspended  from  its  summit,  its  monospermous  drupe  with 
the  seed  suspended,  having  an  orthotropal  embryo,  enclosed  in  albumen,  a  superior 
radicle,  and  large  cotyledons  :  to  these  may  be  added  its  alternate,  frequently 
punctate  leaves,  and  axillaiy  flowers.  The  true  affinities  of  this  order  can  hardly  be 
said  to  be  yet  satisfactorily  established.  Their  relation  to  Proteacese  has  been 
suggested  by  Mr.  Brown  {Flinders,  549),  but  these  resemblances  in  the  structure  of 
the  flowers  are  perhaps  more  apparent  than  real,  while  the  development  of  the  ovary 
is  extremely  at  variance  with  this  conclusion.  Botanists  have  in  great  measure  been 
misled  in  their  conclusions  in  regard  to  the  affinities  of  Loranthus,  by  the  details 
given  of  the  structure  of  its  seed  by  Gaertner  {Fruct.  /.,  p.  132,  tab.  27,  fig.  2),  who, 
always  accurate  in  his  dissections,  is  often  in  error  in  hi:^  conclusions.  According  to 
this  excellent  carpologist,  the  fi-uit  consists  of  a  berry  with  a  thin  epicarpial  covering, 
and  a  soft  fleshy  mesocarp,  which,  without  intervening  pericarp,  immediately  covers 
what  he  conceives  to  be  a  copiously  albuminous  seed  :  this  is  a  mistake,  for  what 
he  designates  as  the  albumen  is  in  reality  the  pericarpial  covering,  which  is  somewhat 
bard  and  coriaceous,  its  true  nature  being  proved  by  the  presence  in  its  substance 
of  as  many  nourishing  threads  as  there  are  petals  in  the  floral  envelope  :  the 
presence  of  the  thin  plate  of  true  granular  albumen,  which  entirely  covers  the  embryo, 
having  entirely  escaped  his  observation.  The  pericarp  is  of  an  oval  form,  surmounted 
by  a  soft  membranaceous  neck  or  operculiform  extension  of  its  substance,  which  closes 
its  mouth  like  the  sealed  neck  of  a  bottle ;  this  neck  lies  immediately  underneath, 
and  is  attached  firmly  beneath  the  persistent  epigynous  disk,  and  becomes  in  time 
protruded  with  it,  by  the  extension  of  the  germinating  seed  :  this  opercular  covering 
never  becomes  indurated,  being  surrounded  by  a  dense  mass  of  yellow  viscous 
trachea-like  threads,  which  torm  a  pulvinate  mass  around  it,  keeping  it  always  moist 
and  soft.  This  curious  design  for  facilitating  the  speedy  germination  of  the  embryo, 
and  its  easy  protrusion  from  the  place  of  its  seclusion,  in  Loranthus,  bears  much 
analogy  to  what  we  find  in  Viscum,  Myzodendron,  and  other  truly  parasitical  plants, 
where  a  development  that  answers  the  same  purpose  is  seen  over  the  cavity  of  the 
albumen  showing  how  admirably  Nature,  under  various  forms  of  structure,  provides 
analogous  contiivances  for  the  performance  of  similar  functions. 
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VISCACE^. 

"  Viscoidese,  Rich.  Ann.  dufr.  33.  (1818);  Myzodendrese,  R.  Br.  Linn.  Trans.  19,  2>-  232.  (1844); Viscacese,  Miers  Ann.  Nat.  His.,  2nd.  ser.  8,  p.  179.  (1851). 

Fig.  DXXIV.  qiMter. 

"  Parasitical  evergreen  shrubby  plants  dichotomously  ramose.  Leaves  opposite, 
fleshy,  veinless,  entire.  Flowers  minute,  dioecious  or  monoecious,  generally  imbedded 
in  decussate  pairs  in  fleshy  axillary  spikelets.    Calyx  confounded  with  the  corolla, 

in  a  greenish-coloured  perigonium,  tube  urceolate, 
adnate  to  the  ovary,  with  3  to  5  fleshy,  triangular, 
free,  patent  lobes,  valvate  and  depressed  in 
aestivation  :  disk  epigynous,  flat  or  cup-shaped, 
adnate  to  perigonium,  with  3  to  5  short,  rounded, 
free  lobes,  which  are  alternate  with  the  segments 
of  the  perigonium.  Stamens  equal  in  number 
and  opposite  to  segments  of  the  perigonium, 
almost  sessile,  inserted  on  outside  of  disk  between 
its  lobes.  .Ovary  1-celled,  with  3  ovules  suspended 
from  a  free  central  placenta.  Berry  drupaceous, 
1 -seeded ;  pericarp  membranaceous,  enveloped  in 
fleshy  viscous  juice  :  seed  solitary,  erect,  naked; 
albumen  large,  fleshy,  heart-shaped,  with  a  small 
embryo  half  imbedded  in  emarginate  summit  of 
albumen,  the  exserted  portion  covered  with  a 
mammgeform  embryotega,  which  is  an  extension 
of  the  albumen  :  radicle  large,  subterete,  superior, 

partly  exserted,  cotyledons  very  minute,  wholly  imbedded  in  the  albumen. 
"  The  affinity  of  the  Viscaceae  is  decidedly  with  Santalacese,  with  which  they  agree 

in  their  monochlamydeous  flowers,  with  the  stamens  placed  opposite  the  segments  of 
the  border,  which  have  a  valvate  aestivation  :  the  tube  of  the  perigonium  is  adnate 
with  the  ovarium,  as  well  as  with  the  epigynous  fleshy  cup-shaped  disk,  the  lobes  of 
which  are  free  and  alternate  with  the  stamens  and  the  segments  of  the  perigonium  : 
the  ovary  is  unilocular,  with  3  ovules  suspended  from  a  free  central  placenta,  one 
ovule  only  arriving  at  maturity,  and  this  ripens  into  an  exutive  albuminous  seed.  In 
all  these  points  they  resemble  that  family,  but  they  difier  in  their  entirely  parasitical 
habit,  their  opposite  leaves,  their  mode  of  inflorescence,  their  dioecious  flowers,  also 
in  their  floral  and  carpellary  envelopes  being  charged  with  visciferous  tracheae,  a,nd 
in  the  form  of  the  embryo,  which  is  only  partly  immersed  in  the  solid  body  of  the 
albumen.  The  structure  of  the  anthers  is  likewise  very  peculiar ;  in  Viscum,  these 
are  equal  in  size,  and  completely  adnate  to  the  segments  of  the  perianth,  and  the 
pollen  is  contained  in  a  number  of  distinct  cells  arranged  like  a  network  over  its 
surface;  in  Arceuthobium  and  in  Myzodendron  they  are  unilocular,  bursting  by  a 
small  apical  transverse  fissure  ;  in  Phoradendron  they  are  2-locular,  discharging  their 
pollen  by  2  apical  pores,  as  in  Choretrum,  and  the  walls  ai-e  thick  and  crustaceous. 

"  Korthals  first  detected  the  fact  of  the  existence  of  distinct  ovules,  suspended  upon 
a  free  central  placenta,  in  the  ovarium  of  two  Javanese  species,  that  he  erroneously 
referred  to  Tupeia,  which  he  considered,  on  this  account,  to  belong  to  Santalaceae. 
Mr.  Brown  was  the  foremost  in  pointing  out  the  resemblance  in  this  respect  of  the 
structure  of  Myzodendron  to  the  Santalacefe.  M.  Decaisne  also  confirmed  the 
existence  of  the  same  fact  in  the  ovary  of  Viscum  album,  and  this  structure  in 
Myzodendron  was  beautifully  illustrated  by  Dr.  Hooker  in  his  Flora  Antarctica, 
thus  proving  demonstratively  the  affinity  of  this  genus  towards  the  Santalaceae  and 
Olacacese  :  the  embryo  is  there  shown  to  be  imbedded  in  a  deep  vacuity  in  the 
summit  of  a  large  albuminous  mass,  and  partly  exserted  and  covered  over  by  a  thin 
embryotega,  or  extension  of  the  albumen  {Plate  104,  figs.  19  c&  20).  This  the  writer 
of  these  notes  finds  conspicuous  in  Phoradendron,  where  the  opercular  membrane 
bears  considerable  analogy  with  the  singular  mammiform  protrusion  seen  in  the 
albumen  of  Commelyna  and  Tradescantia,  called  embryotega  by  Gaertner,  and 
operculum  by  Mii-bel.  We  have  sufficient  evidence  of  the  same  structure  in  Viscum 
album,  from  the  clear  details  of  the  development  of  the  seed  and  embryo,  by 
Richard,  in  Jussieu's  memoir  on  that  genus  {Ann.  Mus.  XII.,  tab.  27).    But  notwith- 

Fig.  DXXIV.  rywff/ci-.— Details  of  a  Phoradendron.  1.  fruit,  with  half  the  calyx  removed  ; 1.  endocarp.  with  half  tlic  pcncarp  removed  ;  :?.  kernel,  with  half  the  cudocarp  removed ;  4.  upper 
end  of  kernel,  showing  the  exserted  embryo ;  5.  embryo  separate. 
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standing  the  analogy  in  regard  to  the  partial  exsertion  of  the  embryo  in  Loranthus, 
the  phenomena  in  the  latter  case  will  be  found  to  be  very  different :  there  the 
albumen  is  reduced  to  a  mere  pellicular  envelope  of  equal  tenuity  that  completely 
invests  all  parts  of  the  embryo,  which  thus  is  partly  protruded  into  the  neck  that 
crowns  the  pericarp. 

"  The  misseltoe  is  supposed  to  be  propagated  by  birds,  especially  the  fieldfare  and 
thrush,  which  feed  on  the  berries,  the  seeds  passing  through  them  unchanged.  The 
mode  in  which  the  propagation  of  Myzodendron  is  effected,  is  clearly  demonstrated 
by  Dr.  Hooker  {Flora  Antarctica,  vol.  II.,  p.  295) ;  here  the  fruit  is  not  viscous,  but 
the  seeds  are  provided  with  long  feathery  processes,  analogous  to  the  pappus  of 
Composites,  which  serve  to  float  them  in  the  air,  and  afterwards  assist  in  holding 
them  on  to  the  branches,  until  the  radicle  is  enabled  to  insinuate  itself  into  the 
plant,  which  is  to  serve  for  its  future  support ;  the  manner  in  which  this  is  effected 
is  beautifully  figured  in  that  work  {Plate  106,  Jigs.  2  <fc  3). 

"  Viscum  album,  the  of  the  Greeks,  was  thought  to  possess  powerful  medical 
virtues,  and  obtained  much  reputation  through  the  middle  ages  for  the  cure  of 
epilepsy  :  its  efficacy  was  believed  in  to  a  much  later  time,  as  Boyle  records  some 
remarkably  successful  instances  of  its  cure,  and  many  subsequent  medical  writers 
attest  its  efficacy  in  convulsive  disorders,  but  it  has  since  fallen  into  such  disrepute, 
that  its  name  has  been  long  ago  expunged  from  the  catalogues  of  the  Materia  Medica. 
The  leaves  and  branches  have  little  smell,  though  they  have  a  weak  nauseous  taste, 
the  aqueous  extracts  are  bitter  and  somewhat  saline,  and  the  spirituous  extracts  have 
great  austerity,  and  those  of  the  leaves  intense  bitterness  :  the  berries  abound  in  an 
extremely  tenacious  and  unpleasantly  sweet  mucilage,  from  which  birdlime  is  ex- 

tracted, which  is  insoluble  in  water  or  alcohol.  The  misseltoe  of  the  oak,  consecrated 
by  Druidical  superstition,  especially  as  the  emblem  of  the  new  year,  is  the  common 
Viscum  album,  which  to  this  day  retains  its  well-known  associations  with  Christmas time. 

"The  genera  of  the  order  are  mostly  few  in  number  of  species,  and  of  limited 
distribution,  Viscum  and  Arceuthobium  being  confined  to  Europe ;  Myzodendron 
and  Lepidoceras  to  the  southernmost  portions  of  Chile  ;  Eubrachion  to  the  banks  of 
the  river  Uruguay  ;  Phoradendron  alone  appears  to  be  extremely  numerous  in 
species,  and  to  be  extensively  disseminated  over  the  tropical  parts,  and  more 
sparingly  over  the  southern  temperate  regions  of  both  the  old  and  new  world. 

GENERA. 
Viscum,  Tournef. 
Arceuthobium,  £iei. 

Myzodendron,  Sol. 
Misodendron,  DC. 
Engelopogon,  Popp. 

Phoradendron,  NvM. 
AUobium,  Miers. 

Eubracliion,  Hook. 
Lepidoceras,  Hook. 

Razoumowskya.  Hoffin. 
?Castr£ea,  St.  Hil. 

Numbers.  Gen.  7.  Sp. 

Position. — Santalaceas. — ViscACEiE. — Olacacese." 
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ARISTOLOCHIACEvE. [  Epigynous  Exogens. 

Order  CCCIII.    ARISTOLOCHIACE^.— Birthworts. 

Aristolochia',  Juss.  Gen  (1789) ;  R  Broicn  Prod*-.  349  ;  Endl.  Gen.  cxiv. ;  Horsfield  PL  Jav.  p.  43. Pistolocliinee  and  Asarinse,  Link  Handb.  1.  367.  (1829).— Asarineae,  Bartl.  Ord.  Nat.  81.  (1830) 

Diagnosis. — Asaral  Exogens,  with  a  3-6-ceUed  ovary  and  00  ovules. 
Herbaceous  plants  or  shrubs,  the  latter  often 

climbing.  Wood  without  concentric  zones  and 
inseparable  wedges.  Leaves  alternate,  simple, 
stalked,  often  with  a  stipule  opposite  the  leaf, 
scale-shaped  or  leafy  ;  or  with  none, 
axillary,  solitary,  brown  or  some  dull  colour. 
Flowers  hermaphrodite.  Calyx  adherent,  tubu- 

lar, with  the  segments  valvate  or  induplicate  in 
aestivation,  sometimes  regular,  sometimes  very 
unequal.  Stamens  6  to  12,  epigynous,  distinct, 
or  adhering  to  the  style  and  stigmas.  Ovary  in- 

ferior, 6-celled,  very  rarely  3  or  4-celled  ;  ovules 
anatropal,  00,  horizontally  attached  to  the  axis  ; 
style  simple  ;  stigmas  radiating,  as  numerous  as 
the  cells  of  the  ovary.  Fruit  dry  or  succulent, 
3-  4-  6-celled,  many  seeded.  Seeds  thin,  angu- 

lar, or  round,  with  a  very  minute  embryo  placed 
in  the  base  of  fleshy  albumen.  Cotyledons  incon- 

spicuous ;  radicle  next  the  hilum. 
These  are  usually  stationed  upon  the  limits 

of  Endogens  and  Exogens,  agreeing  with  the 
former  in  the  ternary  division  of  the  flower, 
and  in  some  respects  in  habit ;  with  the  latter  in 
the  more  essential  points  of  their  structure.  De 
Candolle,  in  the  Botanicon  Gallicum,  places  them 
between  Oleasters  and  Spurgeworts,  to  the  former 
of  which  he  thinks  that  they  approach  through 

Fig  DXXV. 

Asarum,  but  with  the  latter  of  which 
their  relation  is  not  obvious.  To  Pas- 

sionflowers they  may  be  compared,  on 
account  of  the  twining  habit,  alternate 
leaves,  and  leafy  stipules  of  many  spe- 

cies ;  and  to  Cucurbits,  on  account  of 
their  twining  habit,  and  inferior  ovary. 
Brown,  however,  is  of  opinion  that  their 
affinity  is  i]i  reality  with  Nepenths ;  a 

Fiff.  DXXV.- Aristolochia  galeafA.—Mai  lius.  1.  fruit  of  an  Aristolochia ;  2.  cross  iection  of  it 3.  lialf  its  seed. 
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view  adopted  by  Endliclier,  myself  formerly,  and  many  others.  I  confess,  however,  that  a 
more  attentive  study  of  the  Order  and  its  affinities  has  greatly  weakened  this  opinion,  and 
that  I  cannot  but  consider  that  there  is  no  very  strongly  marked  affinity  to  be  traced  between 
Birthworts  and  other  plants.  En- 
dlicher  compares  them,  with  some 
justice,  to  Yams  and  Taccads,  but 
they  are  most  certainly  dicotyle- 

donous. Their  regularly  ternary 
structure  and  incompletely  formed 
wood  indicate,  however,  a  strong 
tendency  towards  the  condition  of 
Dictyogens,  and  perhaps  they  may 
be  looked  upon  as  the  best  point 
of  transition  to  that  class  from 
Exogens.  It  is  in  some  measure 
on  that  account  that  they  have 
been  placed  in  this  ari-angement 
last  in  the  whole  series,  and  there- 

fore at  a  point  where  we  may 
suppose  that  the  chain  of  Orders 
must  return  into  itself.  If  their 
association  with  Sandalworts  and 
Loranths  should  be  objected  to,  I 
would  submit  that  the  correspon- dence of  these  Orders  in  their 
epigynous  apetalous  flowers,  and 
minute  embryo  in  copious  albu- 

men, are  circumstances  of  agree- 
ment of  no  mean  importance,  and 

that  it  is  at  present  impossible  to 
discover  any  better  station  for 
either  of  the  three  Orders. 

Very  common  in  the  equinoctial 
parts  of  South  America,  and  rare 
in  other  countries  ;  found  spar- 

ingly in  North  Amex'ica,  Europe, 
and  Siberia  ;  more  frequently  in 
the  basin  of  the  Mediterranean, 
and  in  small  numbers  in  India. 

Birthworts  are  in  general  tonic 
and  stimulating ;  Aristolochia  is,  as 
its  name  implies,  considered  em.- 
menagogue,  especially  the  Euro- 

pean species  rotunda,  Jonga,  and 
Clematitis.  An  infusion  of  the  dried  leaves  of  Aristolochia  bracteata,  a  nauseously  bitter 
plant,  is  given  by  native  Indian  practitioners  as  an  anthelmintic  ;  fresh,  bruised  and 
mixed  with  castor  oil,  they  are  considered  as  a  valuable  remedy  in  obstinate  psora. 
The  root  of  A.  indica  is  supposed  by  the  Hindoos  to  possess  emmenagogue  and  antar- 
thritic  virtues  ;  it  is  very  bitter.  The  A.  fragrantissima,  called  in  Peru,  Bejuca  de  la 
Estrella,  or  Star  Reed,  is  highly  esteemed  in  Peru  as  a  remedy  against  dysenteries, 
mahgnant  inflammatory  fevers,  colds,  rheumatic  pains,  &c.  The  root  is  the  part  used. 
The  power  of  the  root  of  A.  serpen taria  in  arresting  the  progress  of  the  worst  forms  of 
typhus,  is  highly  spoken  of  by  Barton  ;  it  has  an  aromatic  smell,  approaching  that  of 
Valerian,  with  a  warm,  bitterish,  pungent  taste.  It  acts  as  a  stimulant,  tonic,  diapho- 

retic, and  in  certain  cases  as  an  antispasmodic  and  anodyne.  It  is  peculiarly  useful  in  sup- 
porting the  strength  and  in  allaying  the  irregular  action  which  attends  great  febrile 

debility.  Dr.  Chapman  considers  it  "admirably  suited  to  check  vomiting  and  to  tran- 
quillise  the  stomach,  more  particularly  in  bilious  cases."  As  its  name  implies,  it  is  used 
as  an  antidote  to  serpent  bites,  a  quality  in  which  several  other  species  participate,  among 
which  may  be  mentioned  the  A.  trilobata,  a  Jamaica  plant,  also  employed  as  a  sudden 
and  powerful  sudorific,  and  the  Carthagena  A.  anguicida,  concerning  which  Jacquin 
writes,  that  the  juice  of  the  root  chewed  and  introduced  into  the  mouth  of  a  serpent  so 
stupifies  it  that  it  may  for  a  long  time  be  handled  with  impunity  ;  if  the  reptile  is  com- 

F)g.  DXXVI. — Bragantia  Blumei.  1.  a  section  of  its  wood  ;  2.  one  of  its  flowers  ;  3.  a  seed  ;  4.  the 
same  divided  perpendicularly  ;  5.  anthers  and  stigma  of  Asarum. 

Fig.  DXXVI. 
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pelled  to  swallow  a  few  drops  it  perishes  in  convulsions.  The  root  is  also  reputed  to  be 
an  antidote  to  serpent-bites.  This  plant  is  probably  the  celebrated  Guaco  of  the  Colom- 

bians, concerning  whose  supposed  efficacy  as  an  alexipharmic,  so  much  has  been  said  by 
Humboldt  and  others  :  at  least  a  leaf  of  what  is  either  this  species,  or  one  closely  aUied 
to  it,  has  been  given  me  by  Dr.  Hancock  as  the  genuine  Guaco.  It  is  not  a  little 
remarkable  that  the  power  of  stupifying  snakes,  ascribed  in  Carthagena  to  A.  anguicida, 
should  be  also  attributed  to  A.  pallida,  longa,  boetica,  sempervirens,  and  rotunda,  which 
are  said  to  be  the  plants  with  which  the  Egyptian  jugglers  stupify  the  snakes  they  play 
with.  In  medicine  these  plants  are  slightly  aromatic  stimulating  tonics,  useful  in  the 
latter  stages  of  low  fever  ;  the  taste  is  bitter  and  acrid  ;  the  odour  strong  and  disagree- 

able ;  they  are  said  to  be  sudorific,  and  have  been  employed  as  emmenagogues  in 
amenorrhcea. 

The  stimulating  qualities  of  Birthworts  seem  to  reach  their  maximum  in  A.  cymbifera, 
labiosa,  riugens,  galeata,  and  macroura,  Brazilian  species,  whose  roots  have  a  very 
penetrating,  disagreeable  smell,  like  that  of  Rue,  and  a  strong,  bitter,  aromatic  taste, 
producing  almost  entirely  the  same  effects  as  the  Vu'ginia  snake-root  (A.  serpentaria). 
They  are  very  frequently  used  in  Brazil  against  ulcers,  paralytic  affections  of  the  extremi- 

ties, dyspepsy,  impotentia  virilis,  in  nervous  and  intermittent  fevers,  especially  those  in 
which  a  predominant  disorder  of  the  pituitous  membrane,  or  the  whole  lymphatic  system 
has  been  observed.  A.  grandiflora,  a  foetid  Jamaica  species,  is  said  by  Swartz  to  be  poi- 

sonous to  hogs.  For  the  qualities  of  other  species  see  Martins  Mat.  Med.  Bras.  107.  One 
of  the  Asarabaccas,  or  Asarums,  is  analogous  in  its  action,  viz.  A.  canadense,  which  is  a 
warm  aromatic  stimulant  and  diaphoretic  ;  but  A.  europseum  is  said  to  be  purgative, 
emetic,  and  diuretic  ;  it  is  called  Cabaret  in  France,  because,  as  it  is  said,  the  fre- 

quenters of  pot-houses  use  it  to  produce  vomiting.  Bragantia  tomentosa,  an  intensely 
bitter  plant,  is  used  in  Java  as  an  emmenagogue,  according  to  Horsfield. 

GENERA. 
Asarum,  Tourncf. 
Heterotropa,  Decaisne. 
Aristolochia,  Tournef. 

Clematitis,  Endl. 
Glossula,  Raf. 
Serpentaria,  Raf. 
Pistolochia,  Raf. 

Sipho,  Endl. 
Hocquartia,  Dumort. 
Siphisia,  Raf. 
Siphonolochia ,  Reich. 
Cardiolochia,  Raf. 
Guaco,  Liebm. 
Dictyanthes,  Raf. 

Einomenia,  Raf. 
Endodaca,  Raf. 
Isotrema,  Raf. 
Niphns,  Raf. 

Bragantia,  Lour. Ceramium,  Blum. 
Vanhallia,  Schult.  f. 

Munickia,  Reichenb. 
Apama,  Lam. Trimeriza,  Lindl. Asiphonia,  Griff. 

Thottea,  Rottb. 
Trichopodium,  Lindl. 

Trichopus,  Gartn. 

Numbers.  Gen.  8.    Sp.  130. 

Nepenthacece  ?  ? 
Position. — Santalacese. — Aristolochiace^. — Loranthaceee. 

Bioscoreacea;. 

Lobbia,  Plnnchon. 
ADDITIONAL  GENERA. 

I       Straksea,  Presl  =  Bragantia. 
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GENERA 

WHOSE  STATION  IS  USUALLY  REGARDED  AS  BEING  UNCERTAIN. 

APETALOUS. 

Adelauthus,  Endl.'^ Cavanilla,  Thunb. 
Moldenhauera,  Spreug. 

Agdestis,  Mog.  et  Sessd.  2 Aniba,  Aubl. 
Cedrota,  Schreb. 

Apactis,  Thunb. 
Augea,  Thunb. 
Barbeuia,  Thouars. 
Didyineles,  Thouars. 
Dilobeia,  Thouars. 
Donzellia,  Tenor. 
Juliaiiia,  Schlecht. 

Hypopterygium,  Id.  Linn.  xvii. 
635. 

Mauneia,  Thouars. 
Morella,  Lour. 
Physena,  Noronh. 

Varonthe,  Herb.  Juss. 
Piptolepis,  Benth.'^ Plegorliiza,  Molin. 
Pterotum,  Lour. 
Schousba3a,  Schum. 
Stixis,  Lour. 

MONOPETALOUS. 
Baitaria,  Ruiz  et  Pav. 
Calibrachoa,  Llav.  et  Lex. 
Cerium,  Lour. 
Cobainba,  Blanco.  ̂  Coddiiigtonia,  Bowd. 
Corallophyllum,  H.B.K.' Lennoa,  Lav.  et  Lex. 
Cyrta,  Lour.  ̂  Dasus,  Lour. 
Diclidanthera,  Martius.  ^ Duvaucellia,  Bowd. 
Goetzia,  Wydler.  10 Hydropyxis,  Raf. 
Keiria,  Bowd. 
Matthisonia,  Radd. 
Morelosia,  Llav.  u Octas,  Jack. 
Palladia,  Lam. 

Blackwellia,  Gartn. 
Pentaceras,  C.  F.  W.  Meyer. 

Pholisma,  Nutt.'^^ Rapourea,  Aubl. 
Camax,  Schreb. 

Reussia,  Endl. 
Rochefortia,  Sviartz. 
Rotula,  Lour. 

POLYPETALOUS. 
Allasia,  Lour, 
Ballingayum,  Blanco. 
Calispermum,  Lour. 
Coelopyrum,  Jack. Dichroa,  Lour. 
Eurila,  Blanco. 
Floscopa,  Lour. 
Griselinia,  Forst.  1^* Scopolia,  Forst. 
Heptaca,  Lour. 
Hippomanica,  Molin. Lanneoma,  Del. 
Macliarisia,  Thouars. 
Sassia,  Molin. 
Spirospermum,  Thouars. 
Tampoa,  Aubl. Trisecus,  Willd. 
Trujanoa,  Llav.  et  Lex. 

GENERA  ALTOGETHER  UNDESCRIBED. 
Adhunia,  Fl.  Fl. 
Berteroa,  Zipp. 
Blepharistemma,  Benth. 
Bonamica,  Fl.  Fl. 
Borea,  Zipp. 
Bureca,  Zipp. 
Calypteris,  Zipp. 
Canicidia,  Fl.  Fl. 
Carpocalymma,  Zipp. 
Carpothales,  E.  M. 
Celsa,  Fl.  Fl. 
Cheobula,  Fl.  Fl. 
Consuegria,  Caldas. 
Courimari,  Aubl. 
Cynotoxicum,  Fl.  FL 
Cyrtonora,  Zipp. 
Democritea,  Fl.  Fl. 

Donatophorus,  Zipp. 
Dulacia,  Fl.  Fl.  is Hesioda,  Fl.  Fl. 
Isopteris,  Wall. 
Ivonia,  Fl.  Fl. 
Kugia,  Bert. Leucautha,  Zipp. 
Mapa,  Fl.  Fl. Melanium,  Zipp. 
Michoxia,  Fl.  Fl. 
Mnassea,  Fl.  Fl. 
Naugha,  Zipp. 
Narda,  Fl.  Fl. Peltocarpus,  Zipp. 
Peronia,  Wall. 
Petagna,  Raf. 

Petalostemma,  R.  Br. 
Platystigma,  R.  Br. 
Pombea,  Cald. 
Pometia,  Fl.  Fl. 

Porotillea,  Miers.  '-^ Romana,  Fl.  Fl. 
Rutilia,  Fl.  Fl. 
Saldanha,  Fl.  Fl. Sarcocalyx,  Zipp. 
Serjania,  Fl.  Fl. Stephanostoma,  Zipp. 
Thevetia,  Fl.  Fl. 
Turreta,  Fl.  Fl. 
Valenzuelia,  S.  Mut. 
Vigia,  FL  FL Viviania,  Raf. 

1  Adelanthus,  Endl.,  according  to  Planchon,  is  identical  with  Pyrenacantha 
Hook.  Brown  in  PI.  Jav.  rar,,  iv.  244,  confirms  their  identity.  /.  Miers.  ̂ Meni- 
spermaceee,  DC,  but  exckided  by  Miers ;  see  p.  309.  ̂   Near  Forestiera,  Benth.  ;  but  the 
flowers  are  §  and  the  fruit  is  unknown.  ^  Not  Scrophulariacese,  because  of  its 
1-celled  capsule  and  the  situation  and  proportion  of  the  stamens,  G.  B.  Referred  in 
this  work  to  Fir-rapes  ]  p.  452.  ̂   Styracese,  Endl.  ^  See  my  observations  on 
this  genus  in  Annals  of  Natural  Hist.  2nd  ser.  ix.  130.  I  have  there  suggested 
Hamamelidacece  as  its  position.  /.  Miers.  Styraceoe,  Endl.  Styracese,  Endl. 
12  Certainly  not  a  Broom-rape;  no  doubt  very  near  Corallophyllum;    see  p.  452. 

Pontederaceae,  Endl.  ^*  Cucurbitacese,  Endl. ;  but  the  ovary  is  free  ?  and  the 
flowers  0.  Arnott  supposes  the  description  to  be  erroneous.  Is  the  same  as 
my  Mackaya,  which  is  Erythropetalum  Blume,  G.  Walker  Arnott.  *  To  Cornaceas, 
near  Aucuba.  /.  I).  Hooker.  Menispermacese,  Endl.,  but  excluded  by  Miers ;  see 
p.  309.  Carpothales,  see  Hook.  Lond.  Journ.  Bot.  i.  20,  where  it  is  misprinted 
Carporhales  lanceolata,  E.  M. ;  it  should  be  Carpothales  lanceolata,  a  synonym  of 
Kraussia  floribunda,  Harvey.  Dulacia  singularis,  Fl.  Flum.  i.  tab.  78,  is  Liriosnia 
Velloziana;  see  A.DC.  in  Prodr.  viii.  673.  /.  Miers.  1*  This  is  the  Vestia  Lycioides. /.  Miers. 
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ESTIMATED  NUMBER  OF  GENEEA  AND  SPECIES 
IN 

THE    VEGETABLE  KINGDOM, 

AS  FAR  AS  WAS  KNOWN  IN  1845. 

Class  I.  Thallogens. 
Alliance  I.  Algales. 

Order  1.  Diatomaceae,  12 
—  2.  Confer vacese,  14 
—  3.  Fucaceie,  20 
—  4.  Ceramiaceas,  23 
—  5.  Characeaj,  26 

Alliance  IT.  Fungaks. 

Order  6.  Agaricaceae,  "| —  7.  Lycoperdaceae, 
—  8.  Uredinaceae,  \ 
—  9.  Botrytaceae, 
—  10.  Helvellacese, 
—  11.  Mucoraceas,  J 

Alliance  III.  Lichcnales, 

Order  12.  Graphidaceoe, " —  13.  CoUemaceae,  )  50 
—  14.  Parmeliaceae, 

Total     .    .  . 
Class  11.  ACROGENS. 

Alliance  IV.  Muscales. 
Order  15.  Ricciaceae,  57 
—  16.  Marchantiaceae,  58 
• —   17.  Jungermanni- aceae,  59 
—  18.  Equisetaceae,  61 
—  19.  Andraeaceae,  63 
—  20.  Bryaceae,  64 

Alliance  V.  Lycopodales. 
Order  21.  Lycopodiaceae,  69 
—  22.  Marsileaceae,  71 

Alliance  VI.  Filicales. 
Order  23.  Opliioglossacese,  77 
—  24.  Polypodiaceae,  78 
—  25.  Danaeaceae,  82 

Total    .    .  . 

Clnss  III.  Rhizogens. 
Order  26.  BalanophoraceEe,  89 
—  27.  Cytinacoie,  91 
—  28.  Raftiesiaceaj,  93 

Total 

Class  IV.  Endogens. 
Alliance  VII.  Glumales. 

Order  29.  Graminaceae,  106 
—  30.  Cyperaceas,  117 —  31.  Desvauxiaceae,  120 
—  32.  Restiaceae,  121 
—  33.  Eriocaulaceae,  122 

45 457 

66 
36S 81 452 

88 682 3 35 

Sp. 

650 10 
13 1100 

25 
2000 

15 

3800 
2000 

15 

171 

58 

113 

4000 

2400 

8394 

1822 

224 

2040 
4086 

Alliance  VIII.  Araks. 
Order  34.  Pistiacese,  124 
—  35.  Typhaceae,  12d 
—  36.  Arace.ae,  127 
—  37.  Pandanacese,  130 

Alliance  IX.  Palmaks. 
Order  38.  Palmaceae,  134 

Alliance  X 
Order Hydraks. 

Hydrochari- daceae,  141 
—  40.  Naiadacea;,  143 
—  41.  Zosteracese,  145 

Alliance  XI.  NarcissaUs. 
Order  42.  Bromeliaceae,  147 
—  43.  Taccaceae,  149 
—  44.  Ilaemodoracea;,  151 
—  45.  Ilypoxidaceae,  154 
—  46.  Amaryllidaceae,  155 
—  47.  Iridaceae,  159 

Alliance  XII.  Amomaks. 
Order  48.  Musacess,  163 
—  49  Zingiberaceae,  165 
—  50.  Marantaceae,  168 

Alliance  XIII.  Orchidaks. 
Order  51.  Burmanniaceae,  171 
—  52.  Orchidaceae.  173 
—  63.  Apostasiacese,  184 

Alliance  XIV.  Xyridaks. 
Order  54.  Philydraceae,  186 
—  55.  Xyridaceae,  187 
—  56.  Commelynaceae,  188 
—  57.  Mayaceae,  189 

Alliance  XV.  Juncaks. 
Order  58.  Juncaceee,  191 
—  59.  Orontiaceas,  193 

Alliance  XVI.  Liliaks. 
Order  60.  Gilliesiaceae,  196 
—  61.  Melanthacese,  198 —  62.  Liliacea?,  200 
—  63.  Pontederaceae,  206 

Alliance  XVII.  Alismaks. 
Order  64.  Butomacese,  208 
—  65.  Alismaceae,  209 
—  66.  Juncaginaceae,  210 

Total 

6l8(i 
3  K 

Gen 

29 

Sp. 

20 
247 

160 

3000 5 

5 130 
1200 

30 

.   1420  13684 



798 NUMBER  OF  GENERA  AND  SPECIES. 

Class  v.  DiCTYOGENS. Gen bp. 
Order  67-  Triuridaceae,  213 2 2 
—   68.  Dioscoreacea;,  214 6 110 
—   69.  Srailacese,  215 2 120 
—   70.  Philesiacese,  217 2 2 
—   71.  Trilliacete,  218 4 

30 
—   72.  RoxburghiacetE,  219 1 4 

Class  VI.  Gymnogens. 
Order  7.3.  Cycadacese,  223 

(5 
20 

45 

—   74.  Pinacea;,  226 
100 

—   75.  Taxaceae,  230 9 

50 
  Gnetacese,  232 2 

15 

Class  "VII.  ExoGENS. 
Alliance  XVIII.  AiiicHtcilcs, 

Order  77.  CasuarinaceiK,  249 1 20 
—   78.  lietulacejB,  251 2 65 
—   79.  Altingiacei^,  253 1 3 
—  80.  Salicacese,  254 2 

220 —   81.  Myricacese ,  256 3 
20 —   82.  Elasagnaceee,  257 4 

30 Alliance  XIX.  UTiicales. 
Order  83.  Stilaginaceae,  259 3 

20 

—    o**t  U  rLlCtlCccli )  ̂ Du 

23 

300 
—   85.  Ceratop_hyllaceae.263 1 6 
—   86.  Cannabinacese,  265 2 2 
—   87.  Moraceae,  266 8 184 
—   88.  Artocarpacese,  269 

23 

64 
  89.  Platanaceae,  272 1 6 

Alliance  XX.  EuphOTOialcs 
Order  90.  Euphorbiacese,  274 191 2500 —  Gyrostemonese  J  282 2 3 
—  91.  Scepaceae,  283 3 6 
—   yji.  cauiiricnacese,  zo-i ]^ g 

  93.  Empetraceoe,  285 4 4 
—   —  Batidese,  286 1 2 
—  94.  Nepenthacese,  287 

Alliance  XXI.  Quernales. 
Order  95.  Corylaceae,  290 8 
—   96.  Juglandacese,  292 

27 

Alliance  XXII.  Garryales. 
Order  97.  Garryacese,  295 2 6 
—  98.  Helwingiaceae,  296 1 1 

• 
Alliance  XXIII.  Memsper- males. 

Order  99.  Monimiaceaj,  298 8 40 
—   100.  Atherosperm- aceae,  300 3 4 
—   101.  Myi-isticacese,  301 5 

35 
—  102.Lardizabalaceae,303 / 15 
—   103.  Schizandrace8e,305 5 

12 

—   104.  Menisperm- aceae,  307 
1] 175 

Alliance  XXIV,  CuctiThitcilcs , 
Order  105.  Cucurbitaceaa,  311 56 270 
—   106.  Datiscaceac,  316 3 4 
—   107.  Eegoniaceae,  318 2 159 

Alliance  XXV.  Papayales. 
Order  108.  Papaya cese,  321 
—   109.  Pangiacese,  323 

8 
25 

3 4 

Alliance  XXVI.  Violates. 
Order  110.  Flacourtiacese,  .327 

31 

85 
—   111.  Lacistemacese,  329 2 G 

203 

358 

572 

2527 

292 

Order  112,  Samydacese,  330 
—  113.  Passifloracese,  332 
—  114.Malesherbiaceae,335 
—  115.  Moringaceae,  336 
—  116.  Violaceae,  338 
—  117.  Frankeniaceae,  340 
—  118.  Tamaricaceai,  341 
—  119.  Sauvagesiacese,343 
—  120.  Crassulaceaj,  344 
—  121.  Turneracea;,  347 

AUiance  XXVII,  Cistales. 
Order  122.  Cistaceae,  349 
—  123.  Brassicacese,  351 
—  124.  Resedaceae,  356 
—  125.  Capparidaceae,  357 

Alliance  XXVIII.  Malvales. 
Order  126.  Sterculiaceae,  360 
—  127.  Byttneriacese,  363 —  128  Vivianiacese,  365 
—  129.  Tropaeolaceae,  366 
—  130.  Malvaceae,  368 
—  131.  Tiliaceas,  371 

Alliance  XXIX.  Sapindales. 
Order  132.  Tremandrace8e,374 
—  133.  Polygalaceae,  375 
—  134.  Vochyaceag,  379 
—  135.  Staiihyleacea',  381 
—  136.  Sapindaceae,  382 
—  137.  PetiveriaceiE,  386 
—  188.  Aceraceae,  387 
—  139.  MalpighiaceiE,  388 
—  140.  Erytboxylaceae ,  391 

Alliance  XXX.  Guttiferales- 
Order  141.  Dipteraceae,  393 —  —  Lophiraceaj,  395 
—  142.  Ternstromiaceae, 

396 
—  143.  Rhizobolaceae,  398 
—  144j  Clusiaceae,  400 
—  145.  Marcgi-aviaceae,403 
—  146.  Hypericaceae,  405 
—  147.  Reaumuriacese,  407 

Alliance  XXXI.  Nymphales. 

—  149.  Cabombaceae,  412 
—  150.  Nelumbiaceae,  414 

Alliance  XXXII.  Ranalcs. 
Order  151.  Magnoliaceae,  417 
—  152.  Anonaceae,  420 
—  153.  Dilleniaceae,  423 
—  154.  Ranunculace8e.42f —  —  Cephaloteae,  428 
—  155.  Sarraceniaceae,  42^ 
—  156.  Papaveracese,  430 

Alliance  XXXIII.  Berlerales. 
Order  157.  Droseracrae,  433 
—  158.  Fumariaceas,  435 
—  159.  Berberidaceae,  437 
—  160.  Vitaceae,  439 
—  161.  Pittosporaceae,  441 —  ■ —  Canellaceae,  442 
— .  162.  Olacacea;,  4-13 —  163.  Cyrillaceae,  445 

Alliance  XXXIV.  Eiicales. 
Order  164.  ITumiriaceae,  447 
—  165.  Epacridaceae,  448 
—  166.  Fyrolace;«,  450 
—  167.  Francoacea;,  451 

Gen 
Sp. 

5 80 
12 

210 

2 5 
1 4 

11 
300 

4 

24 

3 

43 

3 

15 

22 

450 
2 

60 

98 

7 

185 

173 1600 
6 41 

28 

340 

214 

34 

125 
45 

400 
4 

15 

5 

43 

37 1000 35 

350 

160 

3 

16 
19 

495 

8 

51 
3 

14 

50 

380 3 

10 

3 

60 
42 

555 1 75 132 

7 

47 

1 1 
33 130 
2 8 

30 150 
4 

26 

13 

276 
3 4 

93 
5 50 
2 3 
1 3 8 

11 65 

20 

300 
26 200 

41 
1000 

1 1 
2 7 

18 
130 

119 

7 

90 

15 

110 12 100 

7 260 
12 

78 
2 3 

21 

48 

3 5 

79 
4 

10 
30 

320 5 20 
2 5 
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Order  168.  Monotropacere,452 
—  169.  Ericaceae,  453 

AUiance  XXXV.  Rutalcs. 
Order  170.  Aurantiacese,  457 
—  171 .  Amyridaceae,  459 
—  172.  Cedrelacese,  461 
—  173.  Meliaceoe,  463 
—  174.  Anacardiaceae,  465 
—  175.  Connaraceae,  468 
—  176.  Rutaceae,  469 
—  177.  Xanthoxylaceae, 472 
—  178.  Ochnaceae,  474 
—  —  Coriarieae,  475 
—  179.  Simarubaceae,  476 
—  180.  ZygophyllaceEe,478 
—  181.  Elatinaceae,  480 
—  182.  Podostemaceae,482 
All.  XXXVI.  Geranialcs. 

Order  183.  Linaceae,  485 
—  184.  Chla;naceeB,  486 
—  185.  Oxalidaceae,  488 
—  186.  Balsaminacete,  490 
—  187.  Geraniaceae,  493 

Alliance  XXXVII.  Silenales, 
Order  188.  Caryopliyllaceae, 498 
—  189.  lUecebraceae,  499 
—  190.  Portulacaceae,  500 
—  191.  Polygonaceae,  502 

Alliance  XXXVIII,  CJienopo- dales. 
Order  192.  Nyctaginaceas,  506 
—  193.  Phytolaccaceae,  508 
—  —  Surianaceae,  509 
—  194.  Amarantace^,  510 
—  195.Chenopodiace8e,512 

Alliance  XXXIX.  Piperales. 
Order  196.  Piperaceae,  515 
—  197.  Chloranthaceae,  519 
—  198.  Saururaceae,  521 
Alliance  XL.  Ficoidalcs. 

Order  199.  Basellaceae,  524 
—  200.  Mesembryaceae,  525 
—  201.  Tetragoniaceae,527 
—  202.  Scleranthaceae ,  528 

Alliance  XLI.  Daphnales. 
Order  203.  Thymelaceae,  530 
—  204.  Froteaceae,  532 
—  205.  Lauracese,  535 
—  206.  Cassythaceae,  538 
Alliance  XLII.  Rosales. 

Order  207.  Calycanthaceae  ,540 
—  208.  Chrysobalanacese, 

542 
—  209.  Fabaceae,  544 
—  210.  Drupaceaj,  557 
—  211.  Pomaceae,  559 
—  212.  Sanguisorbaceae .561 
—  213.  Rosaceee,  563 

All.  XLIII.  Saxifragales. 
Order  214.  Saxifragaceae ,  567 
—  215.  Hydrangeaceae,560 
—  216.  Cunoniacea?,  571 
—  217.  Brexiaceae,  573 
—  218.  Lythraceas,  574 

20 

47 

35, 

1055 
100 
184 490 

50 6500 110 
200 
125 
500 

118 

125 

27 

129 

551 

3001  89 

1215 

1233 

1829 

803 

622 

1409 

7491 

Alliance  XLIV.  Rhamnales. 
Order  219.  Penaeaceae,  577 
—  220.  Aquilariaceas,  679 
—  221.  Ulmaceae,  580 
—  222.  Bhamnaceae,  581 
—  223.  ChailletiaceiE,583 
—  224.  Uippocrateacea;, 

584 
—  225.  Celastraceae,  586 
—  226.  Stackliousiaceai, 

589 
—  227.  Sapotaceae,  590 
—  228.  Styracaceae,  592 

Alliance  XLV.  Gentianales. 
Order  229.Ebenaceae,  595 
—  230.  Aquifoliaceae,  597 
—  231.  Apocynaceae,  599 
—  232.  Loganiaceaj,  602 
—  —  Cassipoureae,  604 
—  233.  Diapensiaceae,  606 —  234.  Stilbaceae,  607 
—  235.  Orobanchaceae,  6O9 
—  236.  Gentianacese,  612 

Alliance  XLVI.  Solanales. 
Order  237.  Oleacese,  616 
—  238.  Solanaceae,  618 
—  239.  Asclepiadaceae,  623 
—  240.  Cordiaceffi,  628 
—  241.  Convolvulacea;,630 
—  242.  Cuscutaceae,  633 
—  243.  Polemoniaceae,  635 

Alliance  XLVII.  Cortusales. 
Order  244.  Ilydrophyllacea?, 

638 
—  245.  Plumbaginaceae , 

640 —  246.  Plantaginaceas,  642 
—  247.  Primulaceae,  644 
—  248.  Myrsinaceae,  647 

Alliance  XLVIII.  Echiales. 
Order  249.  Jasminaceae,  650 
—  250.  Salvadoraceae,  652 
—  251.  Ehretiaceae,  653 
—  252.  Nolanaceae,  654 
—  253.  Boraginaceae,  655 
—  254.  Brunoniaceae,  657 
—  255.  Lamiaceae,  659 
—  256.  Verbenaceae,  663 
—  257.  Myoporaceae,  665 
—  258.  Selaginacese,  666 

Alliance  XLIX.  Bignoniales. 
Order  259.  Pedaliaceae,  669 
—  260.  Gesneraceae,  671 
—  261  Crescentiaceas,  673 
—  262.  Bignoniaceae,  675 
—  263.  Acanthaceae,  678 
—  264.  Scropbulariacese, 

681 —  265.  Lentibulariaceae, 

Alliance  L.  Campanales. 
Order  266.  Campanulace3e,68£ 
—  267.  Lobeliaceas,  692 
—  268.  Goodeniaceae,  694 
—  269.  Stylidiaceaj,  696 
—  270.  Valerianaceae,  697 
—  271.  Dipsacaceae,  699 
—  272.  Calyceraceas,  701 
—  273.  Asteraceae,  702 

Gen Sp. 

3 21 
6 10 
9 

42 
60 

250 4 10 
6 

24 

86 
260 

2 

10 

21 
212 

(J 

115 123 

9 
160 

11 
110 

100 566 
22 162 
2 7 
2 2 
3 7 

12 116 

60 

450 
221 

24 
1.30 

60 

900 141 910 

11 
180 43 
660 

2 

50 

17 

104 298 

16 
75 

8 160 
3 120 

29 215 

30 320 88 
5 100 
1 2 

14 

297 

6 

35 

53 
600 2 

125 
2350 

56 
610 9 

42 

10 
120 

280 

14 

25 

54 

260 

11 

34 
44 

450 

105 

750 
176 1814 

4 

175 408 

20 

500 

27 

375 
14 150 
5 

121 
12 

185 
6 150 
5 

10 
1005 

.9000 

1102 
K  2 



800 NUMBER  OF  GENERA  AND  SPECIES, 

Gen Sp. 
■  Alliance  LI.  Myrtales. 

Order  274.  Combretaceae,  717 22 
200 

—   275.  Alangiaceae,  719 3 8 
—   276.  Chamselauciaceae, 

721 

15 

50 —   277.  Haloragaceae,  722 8 

70 
—   278.  Onagracese,  724 

28 450 

—   279.  Rhizophoracese, 20 
726 o 

  280.  BelvisiacGcB  728 2 4 
—   281.  Melastomacejej'731 

118 1200 
—   282.  Myrtaceas,  734 

45 
1300 

—   283.  Lecythidaceee,  739 7 38 

Alliance  LII.  Cactales. 
Order  284.  Ilonialiacese  742 g 

30 —    285.  LoasacejE,  744 
  286.  Cactaceae,  746 

15 
70 

16 
800 

Alliance  LIII.  Grossales. 
Order  287.  Grossulariacese,7.50 2 

95 —   288.  Escalloniaceae,  752 7 

60 
—   289.  Philadelphaceas, 753 3 

25 

Order  290.  Barringtoniaceae, 
754 10 

28 

253 

39 

22 

3340 

900 

Alliance  LIV.  Cinchonales. 
Order  291.  Vacciniaceae,  757 
—  292.  Columelliaceae,75t 
—  293.  Cinchonaceae,  761 
—  294.  Caprifoliaceae,76( 
—  295.  Galiaceae,  768 
Alliance  LV.  Umbellales. 

Order  296.  Apiaceae,  773 —  297.  Araliaceae,  780 
—  298.  Cornaceae,  782 
—  299.  Hamanielidaceae, 

784 
—  300.  Bruniaceae,  785 
Alliance  LVI.  Asarales. 

Order  301.  Santalaceae,  787 
—  302.  Loranthaceae,  789 
—  303.  AristolochiacejB, 

Total 

Gen 

Sp. 

13 

200 

)  1 
3 269 2500 

)  14 

220 

8 320 305 

1500 21 
160 

9 

40 

10 

15 

15 

65 

322 

18 

110 

412 
8 

130 

49 

6191 

3243 

1780 

66225 

Grand  Totai,. 

Class    I.  Thallogens  . 
—  II.  Acrogens 
—  III.  Rhizogens  . 
—  IV.  Endogens 
—  V.  Dictyogens. 
—  VI.  Gymnogens 
—  VII.  Exogena 

Total 

Genera. 
Species. 939 8394 310 4086 

21 

53 1420 13684 
17 268 
37 

210 

6191 
66225 

8935 92930 



ARTIFICIAL  ANALYSIS 

OF  THE 

NATURAL  ORDERS. 

CLASS  I.  THALLOGENS. 

Nourished  by  spawn  or  mycelium  (Fungales). 
Spores  in  fours. 
Hymenium  naked.  ........    Agaricacece,  41 
Hymenium  inclosed  in  a  peridium  .....    Lycoperdacece,  41 

Spores  or  spore  cases  single. 
Spores  naked. Thallus  obsolete  .  .......    Uredinacea,  41 

Thallus  floccose       ........   Botrytacece,  41 
Spores  inclosed, 

in  asci  .........   HelveUacece,  41 
in  a  veil  or  sporangium  .         .         .         .         .         .         .   Mucoracece,  41 

Without  spawn. 
Aquatics  (Algales'S. Crystalline  angular,  multiplied  by  disarticulation        .         .  .     .   Diatomaceai ,  12 

Vesicular,  or  filamentous,  or  membranous,  multiplied  by  zoospores  .  Confervaoeix ,  14 Cellular  or  tubular. 
Multiplied  by  simple  spores    .         .         .         .         •         .     .   FucacecB,  20 

 tetraspores   .......    Ceramiacece,  23 
 spiral  coated  nucules    .         .         .         .         .     .    Characece,  26 Terrestrial  {Lichenales) . 

Spores  naked  ........    Cfraphidacece,  50 
Spores  in  asci. 

Thallus  gelatinous  or  cartilaginous     .         .         .         .         .     .   Collemacece,  50 
Thallus  pulverulent  or  cellular      ......   Farmeliacece,  50 

CLASS  II.  ACROGENS. 

§  With  no  distinct  axis  of  growth. 
Spores  without  elaters     ........  Ricdaaets,  57 
Spores  furnished  with  elaters. 

Spore  cases  opening  into  valves      .......  Jungermanniacece,  59 
 valveless     ...  ...  Marchantiacece,  58 

§  §  With  a  distinct  axis  of  growth. 
Spores  furnished  with  elaters, 

inclosed  in  cases,  opening  into  valves       .         .         .         .         .     .   Jungermanniaceee,  59 
naked,  collected  in  cones         .......   Equisetacece,  61 Spores  without  elaters. 
Spore  cases  seated  on  leaves, 

ringed       ..........   Polypodiacece,  78 
ringless  .........   Danaacece,  82 

Spore  cases  inclosed  within  the  edge  of  a  contracted  leaf  .         .     .    Ophioglossacece,  77 
Spore  cases  inclosed  within  an  involucre        .....   Marsileacece,  71 Spore  cases  naked, 

sessile  in  the  axil  of  leaves  or  bracts     .         .         .         .         .     .   Lycopodiacece ,  60 stalked, 
valveless      .........   BrxjacecB,  64 
opening  into  valves     ........   Andraaceae,  63 

CLASS  III.  RHIZOGENS. 
Ovules  solitary  ........  Balanophoracea.  8? Ovules  indefinite. 

Anthers  opening  by  slits    .         .         .         .         .         .         .     .  Cytinacece,  91 
 pores       .         .         .         .         .         .         .  Eafftesiacece,  93 
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CLASS  IV.  ENDOGENS. 

*  Flowers  complete  (having  distinct  floral  envelopes). 
§  Ovaiy  inferior. 

t  Flowers  gynandrous. 
Ovary  1-celled.   Seed-coat  loose       .  .         .         .         .         .     .    Orchidaceee,  175 
Ovary  3 -celled       .........    Apostasiacece ,  184 

ft  Flowers  not  gynandrous. 
Veins  of  leaves  diverging  from  the  midrib. 

Anther  1,  with  1  cell         .  .......    Marantace<e,  168 
Anther  1,  with  2  cells    ........   Zingiberacea;,  165 
Anthers  5,  or  6        .  .  .  .  .          .         .         .     .   Musacece,  160 

Veins  of  leaves  parallel  with  midrib. Stamens  3. 
Anthers  turned  outwards      .         .  .  ....   IridacecB,  159 
Anthers  turned  inwards.    (Fruit  winged)        .         .         .         .     .   Burmanniacece,  171 Stamens  6. 
Leaves  fiat. 

Fruit  3-celled.    Sepals  corolline. 
Radicle  remote  from  hilum,  which  is  strophiolate      .         .  .   Eypoxidacea,  IM 

  next  the  hilum        .  .  .  ....    AmaryUidaceee,  155 
Fruit  3-celled.    Sepals  calycine    .         .         .         .         .         .  Bromeliacece,  147 
Fruit  1-celled  ........    Taccacece,  149 

Leaves  equitant         ........    Haemodoracece,  151 
Stamens  more  than  6         .         .         .         .  ....   Hydrocharaceee,  141 

§  §  Ovary  superior. Sepals  calycine  or  glumaceous. 
Carpels  separate,  more  or  less. 

Placentae  spread  over  the  dissepiments     .....   Butotnacece,  208 
Placenta?  narrow         .         .         .         .         .         .         .     ,   Alismaoece,  209 

Carpels  combined  in  a  solid  pistil. 
Petals  quite  distinct  from  the  calyx. 

Placentae  axile     ........    Commelynacece,  188 
Placenta;  parietal  .         .         .         .         .         ,     .   Mayacece,  189 Petals  undistinguishable  from  the  calyx. 
Flowers  scattered  .......   Juncacece,  191 
Flowers  on  a  spadix  .         .         .         .         .         ,     .    Orontiaceai,  193 Sepals  corolline. 

Carpels  more  or  less  separate. 
Seeds  solitary        ........   Palmaceee,  133 Seeds  numerous. 

Anthers  turned  outwards  .         .         .         .         .     .   Melantliacece,  198 Anthers  turned  inwards. 
Floral  envelopes  6       ......         .    Butomaceee,  208 
Floral  envelopes  2 .         .         .         .         .         .         .     .   Philydracece,  146 

Carpels  combined  in  a  solid  pistil. 
Petals  rolled  inwards  after  flowering        .....    Pontederacees,  206 
Petals  not  rolled  inwards  after  flowering. 

Flowers  with  external  appendages  .         .         •         .     .    GiUiesiacem,  196 
Flowers  without  external  appendages   .....   Liliacece,  200 

**  Flower  incomplete  Qmving  no  distinct  floral  envelopes  except  leaves). 
§  Flowers  glumaceous. 

Stems  hollow             .         ........  Ch'aminacece,  106 Stems  solid. 
Carpel  solitary.   Seed  erect      .......  Cyperacea; ,  117 
Carpel  solitary.    Seed  pendulous            .          .         .         .         .     .  Restiacece,  121 
C?arpels  several,  distinct. 

Glumes  only    .........  DesmuxiaceeB,  120 
A  membranous  cup  within  the  glumes  .         .         .         .         .     .  Erwcaulacea:,  122 

Carpels  several,  combined. 
Placentae  parietal       ........  Xyridacece,  187 
Placentae  central            .         .         .          .         .         .         .     .  Restiacece,  121 

§  §  Flowers  naJced;  or  with  a  few  verticillate  leaves. 
+  Flowers  on  a  spadix. 

Fruit  drupaceous        .         .         .         .         .         ....  Pandanaceep,  130 
Fruit  berried.   Leaves  in  the  bud  convolute      .....  Aracece,  127 
Fruit  dry.    Anthers  clavate  on  weak  filaments       .         .         .         .     .  Typhacece,  126 

ft  Flowers  not  on. a  spadix. 
Floaters.   Oviiles  pendulous. 

Pollen  globose  .         .        ...         .         .         .  Naiadaceae,  143 Pollen  confervoid  •         .  Zosteracece  145 
Terrestrial.    Ovules  erect  .         .  Juncaginac'c<B,  210 Floaters.   Ovules  erect   Pistiiicece,  124 
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CLASS  V.  DICTYOGENS. 

Ovary  inferior  .........  Dioscoreaceee,  214 
Ovary  superior. 

Carpels  distinct,  00       ...         .         ....  Tnuridacece,  213 Carpels  consolidated. Placentae  axile. 
Flowers  hexapetaloideous       .         .         .         .         .         .     .  Smilacece,  215 

  tripetaloideous      .         .         .         .        •  .         .         .  TrilUacece,  218 Placenta;  basal  ........  Jioxburghiacece,  219 
I'lacenta;  parietal       ........  PMlesiacea ,  217 

CLASS  VI.  GYMNOGENS. 
stem  jointed  .......  .     .  Ghietacece,  232   continuous. 

Leaves  pinnate   ....  .....  Cycadeacea,  223  simple. 
Females  in  cones  ........  PinacecB,  227 

 solitary        ........  Taxacece,  230 

CLASS  VTI.  EXOGENS. 

POLYPETALOUS. 

*  PoLYANDROus.   Stameiis  more  than  20. 

§  Ovary  inferior,  or  partially  so. 
t  Leaves  furnished  with  stipules, 

i  Carp,  more  or  less  distinct  (at  least  as  to  the  styles)  ;  or  solitary 
X%  Carpels  wholly  combined  into  a  solid  pistil,  with  more  placentas  than  one. Placentas  central. 

Leaves  opposite  ........ 
Leaves  alternate  ;  Flowers  irregular  ..... 

Placentas  parietal  ........ 

tt  Leaves  without  stipules. 
%  Carp,  more  or  less  distinct  (at  least  as  to  the  styles). 
Carpels  numerous,  quite  inferior       .         .        ,.         .         .         .  . 

Carpels  wholly  combined  into  a  solid  pistil. 
Placentas  spread  over  the  surface  of  the  dissepiments  ... 
Placentas  parietal. 

Petals  definite  in  number,  distinct  from  calyx       .         .         .  . 
Petals  indefinite  in  number,  confused  with  the  calyx  . Placentas  in  the  axis. 
Leaves  marked  with  little  transparent  dots. 

Ovary  one-celled.   Embryo  homogeneous  .... 
Ovary  with  more  than  one  cell.    Cotyledons  distinct    .         .  . Leaves  dotless. 
Petals  indefinite  in  number,  very  numerous  .         .         .  , 
Petals  definite  in  number, 

narrow  and  strap-shaped         .         .         .         .         .  . round  and  concave. 
Style  1  
Styles  disunited  ....... 

§§  Ovary  wholly  superior. 
f  Leaves  furnished  with  stipules. 

t  Carp,  more  or  less  distinct  (at  least  as  to  the  styles) ;  or  solitary. 
Stamens  hypogynous. 

Carpel  solitary    ...  .         .         .         .  , 
Carpels  00  .......... 

Stamens  perigynous. 
Styles  from  the  apex  of  the  carpels. 

Carpel  1         ........  . 
Carpels  more  tlian  1         .....  . 

Styles  from  the  base  of  the  carpels  ... 
it  Carpels  wholly  combined  into  a  solid  pistil,  with  more  placentas  \an  m. 
Placentas  parietal. 

Leaves  marked  with  ound  transparent  dots 
Leaves  marked  with  round  and  linear  transparent  dots  intenuixed  . 

Placentas  in  the  axis.    (See  next  page.) 

Pomaceai,  559 

RhizophoracecB,  726 
LecythidacecB,  739 HomaliacecB,  742 

Anonacecc,  430 

Nympheeacece,  409 
LoasacecE,  744 
Cactacece,  746 

Chamcelauciacece,  721 
MyrtacecK,  734 
Mesembryaceae,  525 

Alangiacece,  719 
Barringtoniacece,  754 
Philadelphaceai,  753 

Fabacece,  544 
Magnoliacece,  417 

Brupacece,  557 Rosacea,  563 
Chrysobalanacecs,  542 

FlacoiirtiacecB,  327 
SamydacecE,  330 
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Calyx  with  an  imbricated  aestivation. Flowers  unisexual  .         .         .         .         .         •         •         .    .    Euphorbiaceee,  274 
Flowers  hermaphrodite. 

Ovary  1-celled.    Sepals  2    .         .         .         .         .         .         .   Portulacaceee,  500 
Ovary  with  more  cells  than  one. 

Calyx  double  .....  ....    Clilcenacece ,  486 
Calyx  single        .         .         .         .         .         .         .         .    Cistaccte,  349 

C-Jilyx  with  a  valvate  aestivation. 
Stamens  monadelphous.    Anthers  2-celled. Stamens  columnar,  all  perfect       .         .         .         .         .         .  SterculiacecB ,  3(50 

Stamens  not  columnar,  partly  sterile  .         .         .         .         .     .   Byttneriacece,  363 
Stamens  monadelphous.    Anthers  1-celled  .....   Malvaceae,  368 
Stamens  monadelphous.   Calyx  irregular  and  enlarged  in  the  fmit         .   Dipteracece,  393 
Stamens  quite  distinct     ........    Tiliacece,  371 

ft  Leaves  without  stipules. 
I  Carp,  more  or  less  distinct  (at  least  as  to  the  styles)  ;  or  solitary. 
Carpels  immersed  in  a  fleshy  table-shaped  disk  .....   Nelumhiacece,  414 
Carpels  not  immersed  in  a  disk. 

Stamens  perigynous. 
Carpel  1     .         .         .  ......   DrupacceB,  557 
Carpels  more  than  1    .......         .    Rosaceee,  663 

Stamens  hypogynous. 
Embryo  in  vitellus  .         .         ......    Cahombacece,  412 Embryo  naked, 

very  minute. 
Seeds  with  an  aril  .......    Dilleniaceee,  423 
Seeds  without  an  aril.   Albumen  fleshy. 

Flowers  0  .    Ranunculacece,  425 
Flowers      ?        .         .         .         .         .         .         .     .   SchizandracecB,  305 

Seeds  usually  without  an  aril.    Albumen  aromatic  and  ruminate     .   Anonacece,  420 
nearly  as  long  as  seed. 

Calyx  much  imbricated. 
Fruit  a  legume  .         .         .         .         .         .  •       .         .    Fabacecs,  544 Fruit  not  a  legume. 

Seeds  smooth     .  ......    Hypericacece,  405 
Seeds  hairy  ........   Reaumuriacece,  407 

Calyx  but  little  imbricated, 
p'ruit  not  a  legume  .         .  .....   Anacardiacece,  465 Fruit  a  legume  ...  ....   FabacecB,  544 

I J  Carpels  wholly  combined  into  a  solid  pistil,  with  more  placentas  than  one. 
Placentas  parietal,  in  distinct  lines. 

Anthers  versatile.   Juice  watery   .......    Capparidaceee ,  357 
Anthers  innate.    Juice  milky    .......   Papaveracece,  430 

Placentas  parietal,  spread  over  the  lining  of  the  fruit         .         .         .     .    Flacourtiacece,  327 
Placentas  spread  over  the  dissepiments  ......    Nymphceacece,  409 
Placentas  in  the  axis. 

Stigma  large,  broad,  and  petaloid  .         .         .         .         .     .    Sarracenniacece ,  429 
Stigma  simple. 

Ovary  1-celled,  with  free  central  placenta    .....   Portulacaceee,  500 
Ovary  many-celled. Calyx  much  imbricated. 

Leaves  compound     .         .         .         .         .         ,         .     .    RhizobolacecB,  398 
Leaves  simple. 

Petals  equal  in  number  to  sepals. 
Seeds  few     ........    Clusiaceee,  400 
Seeds  numerous.    Petals  flat   .         .         .         .         .     .    Marcgraaviacece,  403 
Seeds  numerous.    Petals  crumpled  ....    Cistacece,  349 

Calyx  but  little,  or  not  at  all,  imbricated. 
Stamens  perigynous.   Calyx  tubular         .         ,         .         .     .    Lyihracece,  574 
Stamens  hypogynous.   Calyx  many-leaved      ....   Humiriacece,  447 

**  Oligandrous.    Stamens  fewer  than  20. 
§  Ovary  inferior j  or  partially  so. 
+  Leaves  furnished  with  stipules. 

Placentas  parietal      .........  Momaliacece,  742 Placentas  in  the  axis. 
Flc'vers  completely  unisexual  .......   BegoniaoecB,  318 Flowers  hermaphrodite  or  polygamous. 

Stamens  equal  to  the  petals  and  opposite  them  .         .  RhamnacecB,  581 
Stamens,  if  equal  to  the  petals,  alternate  with  them. 

Leaves  opposite      ........   Rhizophoracece,  726 
Leaves  alternate         .         .  ......   Eavnamdidacea,  722 

tt  Leaves  destitute  of  stipules. 
Placentas  parietal. 

Flowers  completely  unisexual.  ..... 
Flowers  hermaphrodite  or  polygamous  .... Placentas  in  the  axis. 
Flowers  in  umbels.   Styles  2  . 
Flowers  in  umbels.  Styles  3  or  more  .         .  . 

Cumrbitaceee,  311 Gh'ossulacece,  750 

Apiaoece,  773 
AroliacecB,  780 
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Flowers  not  in  umbels. 
Carpel  solitary.  . 

Petals  strap-shaped.   Stamens  distinct  AUtngtaeea,  719 
Petals  very  narrow.    Stamens  growing  on  them  ....   Lorant/Mcea,  789 Petals  oblong.   Leaves  insipid. 

Cotyledons  convolute  CowJjretacea,  nj 
Cotyledons  flat  nalaragaceo!,  722 

Petals  oblong.    Leaves  balsamic        ■         .         .         •         •    •   Anacarduiceai,  465 
Carpels  divaricating  at  the  apex. 

Leaves  alternate.    Herbs  Saxifragace^e,  5h7 
Leaves  opposite.   Shrubs  Hydrangeacea:,  ob9 

Carpels  parallel,  combined. 
Calyx  valvate.    Petals  opposite  stamens  ....   lihamruicea,  581 
Calyx  valvate.   Petals  alternate  with  stamens  or  isomerous. 
Albumen  0  (>nagrace<E,  724 
Albumen  copious  .......    Cornacea,  782 Calyx  not  valvate. 
Stamens  doubled  downwards.   Leaves  ribbed      .         .         •    •   MelastomacetB,  731 
Stamens  only  curved.    Anthers  short. 

Leaves  dotted  ........   Myrtacece,  734 
Leaves  not  dotted. 

Parts  of  flower  4. 
Ovules  horizontal  or  ascending        .         .         .         .     •    Onagracem,  724 
Ovules  pendulous  •   Haloragacca,  722 

Parts  of  flower  not  4.    Seeds  many. 
Leafy  EscaUoniaceee,  752 
Scaly  parasites     .    '     .         .         .         •         •         •   Monotropacece,  452 Parts  of  flower  not  4.   Seeds  few       .         .         .         .     .   Bruniacem,  785 

§§  Ovary  wholly  superior. 
t  Leaves  furnislieci  witn  stipules. 

t  Carpels  distinct  or  solitary.  t,  ,  . Anthers  with  recurved  valves   Berheridaceis,  437 
Anthers  with  longitudinal  valves. 

Style  from  base  of  carpel  Chrysohalanacea.- ,  542 Style  from  apex  of  carpel.    Fruit  leguminous  .  •         •  Fahacem,  544 
Style  from  apex  of  carpel.    Fruit  drupaceous  or  capsular         .         .     .  Bosacecs,  563 

it  Carpels  wholly  combined;  with  more  placentas  than  one. Placentas  parietal. 
Flowers  with  a  ring  of  appendages     ......  Fassifloracea,  332 Flowers  without  any  ring  of  appendages. 

Leaves  with  round  and  oblong  transparent  dots  .         .         •     •  Samydacecs,  330 
Leaves  dotless,  circinate  when  young         .....  Droserace(B,  433 
Leaves  dotless,  straight  when  young.    Fruit  capsular  .         .         .    .  Violacem,  338 
Leaves  dotless,  straight  when  young.   Fruit  siliquose       .         .         •  Moringacea,  336 Placentas  in  the  axis. 

Styles  distinct  to  the  base. 
Calyx  in  a  broken  whorl,  much  imbricated      .         .         .         .     .  Elatinacem,  480 
Calyx  but  little  imbricated,  in  a  complete  whorl. 

Flowers  unisexual  JSuphorbiacete,  274 
Flowers  hermaphrodite  or  polygamous. 

Petals  minute  ........  Tllecehracea,  499 
Petals  conspicuous.    Stamens  hj^ogynous      ....  MalpighiacecB ,  38S 
Petals  conspicuous.   Stamens  perigynous.    Leaves  opposite      .     .  Cunoniace<e,  571 
Petals  conspicuous.   Stamens  perigynous.    Leaves  alternate         .  Saxifragacece,  567 

Calyx  valvate  •    •  Tiliacece,  371 
Styles  more  or  less  combined.  Gynobasic. 

Gynobase  fleshy         ........  Ochnacecs,  474 
Gynobase  dry.   Leaves  regularly  opposite       .         .         .         •     •  Zygophyllacets,  478 Gynobase  dry.    Leaves  alternate  more  or  less. 

Fruit  beaked  ........  Geraniacece,  493 
Fruit  not  beaked         ........  Oxalidace<B,  488 

Styles  more  or  less  combined.    Not  gynobasic. 
Calyx  much  imbricated,  in  a  broken  whorl. 

Flowers  spurred     ........  VochyacecB,  379 
Flowers  not  spurred,  calyculate         .         .         .         .         .    .  Chleenacjce,  486 
Flowers  not  spurred,  naked         ......  Sapindaceoe,  382 

Calyx  but  little  imbricated,  in  a  complete  whorl. 
Leaves  compound.   Sepals  more  than  tw  o    .         .         .  <    •  Staphyleacece,  381 Leaves  simple.    Sepals  more  than  two    .....  Malpighiacece,  388 
Leaves  simple.    Sepals  only  two        .         .         .         .         .     .  PortvlacacecB,  500 

Calyx  valvate  or  open. 
Stamens  columnar  Sterculiacece,  360 
Stamens  not  columnar. 

Stamens  opposite  to  petals  if  equal  to  them  in  number. 
Perigynous  .         .         .         .         .         .         ,     .  RhamnacecB,  581 
Hypogynous    ........  VitacecB,  439 

Stamens  alternate  with  petals  if  equal  to  them  in  number. 
Anthers  opening  by  pores  .         .         .         .         .    .  TiliacecB,  371 
Anthers  opening  by  slits.   Petals  split        ....  ChaUletiacece,  583 
Anthers  opening  by  slits.   Petals  undivided     .         .         .    .  Amyridacece,  459 
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+  t  Leaves  destitute  of  stipule 
X  Carpels  more  or  less  distinct,  or  solitary. Anthers  with  recurved  valves      .         .         ,  . 
Anthers  with  longitudinal  valves. 

Fruit  leguminous.   Radicle  next  hilum  .... 
Fruit  leguminous.   Radicle  remote  from  hilum 
Fruit  not  leguminous. 

Carpels  each  with  an  hypogynous  scale 
Carpels  each  with  two  hypogynous  scales  . 
Carpels  without  hypogynous  scales. 
Albumen  very  abundant.   Embryo  minute . 

Flowers  c?  ? 
Flowers  ̂ • 
Embryo  in  vitellua  .... 
Embryo  naked. 

Herbs.    Albumen  solid  .... 
Shrubs.    Albumen  ruminate 

Albumen  in  small  quantity  or  wholly  wanting. 
Carpels  several,  all  perfect : 

inclosed  in  the  txxhe  of  the  calyx  .... naked.    Flowers  unisexual  .... 
Carpels  solitary,  or  all  but  one  imperfect. Leaves  dotted  ...... 

Leaves  dotless  .         .  . 

X  X  Carpels  combined  into  a  solid  pistil. 
Placentas  parietal. 

Stamens  tetradynamous       .  .         ,  . 
Stamens  not  tetradynamous. 

Flowers  with  a  ring  or  crown  of  sterile  stamens. Se.xes  distinct. 
Female  flower  coronetted 

 not  coronetted 
Sexes  combined.    Placentte  lining  the  fruit 
Sexes  combined.    Placentae  in  rows.    Ovary  stalked Flowers  without  sterile  stamens. 
Hypogynous  disk  large.    Stamens  indefinite 
Hypogynous  disk  large.    Stamens  definite  . 
Hypogynous  disk  small  or  wanting. 
Albumen  very  abundant.   Embryo  minute 
Albumen  in  small  quantity,  or  wholly  wanting. 

Calyx  5-leaved  ..... Calyx  tubular 
Placentas  covering  the  dissepiments  .... Placentas  axile. 

Styles  distinct  to  the  base. 
Calyx  valvate  ..... 
Calyx  in  a  broken  whorl,  much  imbricated. Seeds  hairy 

Seeds  smooth.   Stamens  polyadelphous  . 
Seeds  smooth.   Stamens  monadelphous  or  free 

Calyx  but  little  imbricated,  in  a  complete  whcrl. 
Carpels  each  with  an  hypogynous  scale  . 
Carpels  destitute  of  hypogynous  scales. 

Carpels  2,  divaricating  at  the  apex 
Carpels  not  divaricating  at  apex 

Styles  more  or  less  combined.  Gynobasic. 
Stamens  arising  from  scales  .... 
Stamens  not  arising  from  scales. 

Styles  wholly  combined.    Flowers  hermaphrodite 
Styles  wholly  combined.   Flowers  unisexual 
Styles  divided  at  point.    Flowers  irregular 

Styles  more  or  less  combined.    Not  gynobasic. 
Calyx  much  imbricated,  in  a  broken  whorl. 

Flowers  symmetrical    .  .... 
Flowers  unsymmetrical. 

Flowers  regular. 
Petals  without  appendages 
Petals  with  appendages  .... Flowers  papihonaceous 

Calyx  but  little  imbricated,  in  a  complete  whorl. 
Carpels  4  or  more.   Anthers  opening  by  pores. 

Embryo  in  the  axis ..... 
Embryo  (very  minute)  at  the  base 

Carpels  4  or  more.   Anthers  opening  by  slits. Seeds  winged. 
Leafy  ...... 
Scaly  (parasites)         .         .     '    .         .  ' Seeds  wingless. 
Stamens  united  into  a  long  tube  . 
Stamens  free  or  nearly  so. 

Leaves  dotted.    Seeds  amygdaloid  . 

BerberidacecB,  437 
FahacecB,  544 
ConnaracecB,  468 
CrassulacecB,  344 
Franaoacece,  451 

Lardizabalacees,  30J 

Cabombacece,  412 
Ranunculacece ,  425 
Anonacea;,  420 

Calycanthaceoi,  540 
Menispermacece ,  307 
Amyridacece,  459 
Anacardiacece ,  465 

BrassicacecB ,  351 

PanffiaceeB,  323 
PapayacecB,  321 FlacourtiacecB ,  327 
Malesherbiacece ,  335 

Capparidacece,  357 Besedaceai,  356 

PapaveracecB,  430 
Tur/ieracem ,  347 
Frankeniacece ,  340 
Nymphceacece ,  409 

Vivianiacece,  365 
Beaumuriacece,  407 
HypericacecB,  405 Linacea,  485 

CrassulacecB,  344 

Saxifragacece,  567 
Caryophyllacect ,  496 
Simarubacece,  476 
Rutacece,  469 
Xanthoxylacece,  472 
Balsaminacece ,  490 

Clusiaceoe,  400 

Aceracece,  387 
Sapindaceee,  382 
PolygalaceoB,  375 

Ericacece,  453 
PrjrolacecB,  450 

Ccdrelacece,  461 
MonotropacecE,  452 
MeliacecB,  463 

Aurantiacece,  457 
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Leaves  dotless.   Seeds  minute  00. 
Leafy    ........   Brexiaceat,  573 
Scaly  parasites      .  .         .  .         ...    Monotropacea;,  452 

Carpels  tewer  than  4. 
Flowers  unisexual  ....  .         .   Empetracece,  285 
Flowers  hermaphrodite. 

Sepals  2     .         .         .  .         .         .  .         .     .   Portulacaceoc ,  500 
Sepals  more  than  2. 

Stamens  hypogynous. 
Seeds  comose       .......    Tamaricaceae,  341 Seeds  naked. 

Ovules  ascending  or  horizontal  ....   Fittosporacece,  441 
Ovules  pendulous   .         .         .         .         .         .     .    Ct/riilacece,  445 

Stamens  perigynous. 
Ovules  ascending  .         .         .         .         .         .    CelastracecB,  686 
Ovules  suspended      .         .  ,         .         .         .     .   Bruniacece,  785 

Calyx  valvate  or  open. 
Anthers  opening  by  pores  ......    Tremandracece,  374 Anthers  opening  by  slits. 

Stamens  if  equal  in  number  to  petals  opposite  them       .         .     .    Rhamnacece,  581 
Stamens  if  equal  in  number  to  petals  alternate  with  them. 

Leaves  pinnate  .......    AmyridacecB,  459 
Leaves  simple.    Calyx  tubular.    Stamens  hypogynous  .  .     .    Olacaccce,  443 
Leaves  simple.    Calyx  tubular.    Stamens  perigynous        .         .    Lythracece,  574 

APETALOUS. 
*  ACHLAMYDEOUS. 

+  Leaves  furnished  with  stipules. 
Ovules  very  numerous. 

Seeds  winged      .........    AUingiacecs ,  253 
Seeds  comose  .....  ....   SalicacecB,  254 

Ovules  solitary  or  very  few. 
Flowers  hermaphrodite. 

Stamens  unilateral     .         ,         .         .         .         .         .         .    Chloranthacece,  519 
Stamens  whorled  .........    Saururacece,  521 Flowers  unisexual. 
Carpels  solitary.    Ovule  erect         ......   Myricacece,  256 
Carpels  solitary.    Ovule  pendulous       .         .         •         •         .     .    Platanacece,  272 
Carpels  triple  ........    EuphorhiacecB,  274 

tf  Leaves  destitute  of  stipules. 
Ovules  very  numerous 
Ovules  soliatry  or  very  few. 

Flowers  hermaphrodite. 
Embryo  in  vitellus  .... 
Embryo  without  vitellus      .  . Flowers  unisexual. 
Flowers  naked.    Carpel  single 
Flowers  naked.    Carpels  double 
Flowers  in  an  involucre.    Anther-valves  recurved 
Flowers  in  an  involucre.    Anther-valves  slit  . 

PodostemacecB,  482 

PiperacecB,  515 Oleacea,  616 

Myricacece,  256 Callitrichacece,  284 
Atherospermacece,  31 Monimiacece,  298 

**  MONOCHLAMYDEOUS. 

§  Ovary  inferior^  or  partially  so. 
t  Leaves  fwrnished  with  stipules. 

Flowers  hermaphrotlite    ........   Aristolochiacece,  792 
Flowers  unisexual.    Finiit  in  a  cupule         .         .         .         .         .     •   Corylacece,  290  . Flowers  unisexual.   Fruit  naked : 

many-seeded      .........   Begoniaceee,  318 
one- seeded  .         .        ^.         .         .         .         .         .    .   Artocarpacecu,  269 

Leaves  destitute  of  stipules. 
Flowers  unisexual,  amentaceous; 

Leaves  simple,  alternate  .         .         .         .         .         •         •   Myricacece,  256 
Leaves  simple,  opposite      .         .         .         .         •         »         •    .    Garryacece,  295 
Leaves  compound         .         .         .         .         .         .         .  .   Juglandacece,  292 

Flowers  unisexual,  not  amentaceous. 
Seeds  immersed  in  pulp      .         .         .         .         .         .         .     .    Cucurbitacece,  311 Seeds  dry  : 

numerous,  parietal    .  .         .         .         ...  Datiscacea,  316 
solitary,  axile      .         .         .  .  .         .         .         .     .    Helwingiacecc,  296 

Flowers  hermaphrodite  or  polygamous. 
Leaves  wth  transparent  dots   .......    Myrtacea,  734 Leaves  without  dots. 

Ovary  3-6-celled,  polyspermous  .         .  ....    Aristolochiacece,  792 
Ovary  I-celled.   Anther-valves  slit.  fSee  next  page.j 
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Embryo  straight ;  cotyledons  convolute  , 
Embryo  straight ;  cotyledons  flat. Albumen  none  .... 
Albumen  fleshy      .  .         .  . 

Embryo  curved ;  cotyledons  flat  . 
Ovary  1-celled.   Anther  many-celled Ovary  with  more  cells  than  1,  but  neither  3  nor  6. 
Embryo  straight  .... 
Embryo  curved 

superior. 
t  Leaves  furnished  with  stipuki 

Flowers  hermaphrodite. 
Sepals  2       .......  . 
Sepals  more  than  2. 

Carpels  more  than  1,  combined  into  a  solid  pistil. 
Stamens  hypogynous.    Placentas  parietal 
Stamens  hypogynous.    Placentas  in  the  axis. 

Calyx  valvate.   Stamens  monadelphous  : 
partly  sterile  ...... 
all  fertile  ....... 

Calyx  valvate.   Stamens  distinct  .... 
Calyx  imbricated.    Fruit  beaked         .         .         .  . 
Calyx  imbricated.    Fruit  not  beaked 

Stamens  perigynous.    Placentas  parietal 
Stamens  perigynous.    Placentas  in  the  axis. 

Leaves  opposite.    Stamens  more  than  sepals 
Leaves  alternate.    Stamens  alternate  with  sepals 
Leaves  alternate.    Calyx  membranous  and  ragged 

Carpels  solitary,  or  quite  separate. 
Calyx  membranous  (stamens  hypogynous) 
Calyx  firm  and  herbaceous. 

Styles  from  the  base  of  carpels  .... 
Styles  terminal ;  one  to  each  ovary. 

Fruit  leguminous  ...... 
Fruit  not  leguminous  ..... 

Styles  terminal ;  three  to  each  ovary. 
Stipules  ochreate  ...... 
Stipules  simple  ...... 

li'lowers  unisexual. 
Carpels  more  than  1,  combined  into  a  solid  pistil. Flowers  amentaceous.   Seeds  arillate         .         .         .  . 

Flowers  amentaceous.    Seeds  not  arillate 
Flowers  amentaceous.   Seeds  numerous.   Placentas  parietal Flowers  not  amentaceous  .  ... 

Carpels  solitary. 
Cells  of  anthers  perpendicular  to  the  filament 
Cells  of  anthers  parallel  with  the  filament. 
Embryo  straight : 
albuminous.   Stipules  small  .... 
exalbuminous.   Stipules  large   .         .         .         .  . 

Embryo  hooked : exalbuminous  .         .         .  ^ 
albuminous  ....... 

ft  Leaves  destitute  of  stipules. 
Flowers  hermaphrodite. 

Sepals  2       .......  . 
Sepals  more  than  2. 

Carpels  more  than  1,  combined  into  a  solid  pistil. 
Placentas  parietal,  in  lines  .         .         .         .  . 
Placentas  parietal,  lining  the  pericarp Placentas  in  the  axis. 

Ovary  with  a  very  small  number  of  ovules. 
Calyx  short,  herbaceous  Gynobasic 
Calyx  short,  herbaceous,  not  gynobasic. 
Embryo  curved  round  mealy  albumen 
Embryo  straight  .... 

Calyx  tubular,  coloured  .... 
Ovary  with  numerous  ovules. 

Two  divaricating  carpels 
Carpels  not  divaricating.   Stamens  hypogynous. 

Leaves  opposite  .... 
Leaves  alternate  ..... 

Carpels  not  divaricating.  Stamens Fruit  1-celled 
Fruit  many-celled 

Carpels  solitary  or  quite  separate. 
Carpels  several.   Stamens  hypogynous 
Carpel  single. 

Anther- valves  recurved.  Leafy 
Anther-valves  recurved.  Leafless 
Anther-valves  slit. 

Fruit  a  legume 

pengynous. 

Combretacea,  717 

HaloragacecE,  722 SantalacecB,  787 
CfienopodiacecB,  512 Loranthacece,  789 

Haloragacece,  722 
TetragoniaceoB,  527 

Portulacacea,  500 

FlacourtiacecB,  327 

BpttneriacecB,  363 StercuHaceee,  360 Tiliacece,  371 
Geraniacece,  493 
Malpiyhiaceae,  388 
Passijloracece,  332 
CunoniacecB,  571 
Rhamnacece,  581 
Ulmacece,  580 
lUecebraceae,  499 

Chrysobalanacece,  542 
FabacecB,  544 
Sanguisorbacece ,  561 

Polygonaeece ,  502 PhytolaccacecB,  509 

Scepacece,  283 
BetulacecB,  251 
Lacistemacece ,  329 
Euphorbiacece,  274 
Stilaginacea;,  259 

UrUcaoecB,  260 

ArtocarpacecB,  ' CannabinacecB , ! 
MoracecBy  266 

PiyrtvUacacece,  500 

Papaveraceee,  430 FlacourtiacecB,  327 

PhytolaccacecB,  509 Celastracece,  586 Penceacece,  577 

Saxifragacece,  567 
Caryophyllacece,  496 Podostemacece,  482 
PrimulacetB,  644 
Lythracece,  574 
Ranunculacece,  425 
LauracecB,  535 
CassythacecE,  538 

Fdbacea,  549 
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Fruit  not  a  legiimo. 
f  !!ilyx  long  or  tubular,  with  a  hardened  base  . 
('alyx  long  or  tubular,  with  a  hardened  tube Calyx  long  or  tubular,  no  where  hardened. 
Stamens  in  the  points  of  the  sepals  . 
Stamens  not  in  the  points  of  the  sepals. Ovules  erect  .... 

Ovules  pendulous. 
Fruit  2-valved      .         .         .  . 
Fruit  indehiscent.   Calyx  naked 

Calyx  short,  not  tubular,  or  but  little  so. 
Leaves  lepidote.  .... 
Leaves  dotted,  not  lepidote 
Leaves  neither  dotted  nor  lepidote. Flowers  in  involucels 

Flowers  naked. 
Calyx  dry  and  coloured 
Calyx  herbaceous  or  succulent. 

Stamens  hypogynous  . 
Stamens  perigynous 

Flowers  unisexual. 
Carpels  more  than  one,  combined  into  a  solid  pistil. Ovules  indefinite  in  number. 

Stamens  columnar  ..... 
Ovules  definite  in  number. 

Leaves  alternate,  dotted  .         .         .  . 
Leaves  alternate,  not  dotted 

Carpels  solitary,  or  quite  separate. 
Calyx  tubular,  trifid  ... 
Calyx  open,  carpels  several  .... 
Calyx  open,  carpel  solitary. 
Embryo  straight  (without  albumen)  . 
Embryo  curled  (round  mealy  albumen)  . 

MONOPETALOUS 
*  Ovary  superior.  Flowers 

X  Ovary  ̂ A-Z-lohed. Leaves  dotted.  ...... 
Leaves  dotless.   Inflorescence  gyrate  . 
Leaves  dotless.  Inflorescence  straight. 

Corolla  with  a  plaited  aestivation 
Corolla  with  a  flat  aestivation 

XX  Ovary  not  lohed. 
Carpels  from  4  to  5,  or  none. 

Anthers  opening  by  pores. 
Seeds  winged.  Herbs 
Anthers  2-celled.   Seeds  wingless.  Shrubs Anthers  l-celled.  Shrubs 

Anthers  opening  by  slits. 
Stamens  equal  in  number  to  petals  and  opposite. Shrubs  ...... 
Herbs  ...... 

Stamens  not  opposite  the  petals  if  of  the  same  number, Seeds  indefinite. 
Carpels  distinct  .... 
Carpels  combined.   Brown  parasites  . Seeds  definite. 
Carpels  distinct  .... 
Carpels  combined. Ovules  erect. 

jEstivation  of  corolla  imbricate 
-Estivation  of  corolla  plicate 

Ovules  pendulous. 
Stamens  twice  as  numerous  as  petals 
Stamens  same  number  as  petals 

Carpels  usually  three. 
Inflorescence  gyrate  ..... 
Inflorescence  straight. 

Flowers  6'  $  . 
Flowers  P  • 

An  hypogynous  disk 
No  hypogynous  disk  .... 

Carpels  only  two. Diandrous.    Corolla  valvate 
Diandrous.    Corolla  imbricate 
Stamens  4  or  more.    Inflorescence  gyrate. 

Fruit  l-celled  ..... 
Fruit  2-celled.    Style  bifid 
Fruit  2-celled.    Style  dichotomous  . 

Stamens  4  or  more.    Inflorescence  .straight. 
Calyx  in  a  broken  whorl. 
Leafy  ...... 
Scaly  parasites  .... 

regular. 

Nycldijinacea;,  50fi SclcranthacecB,  528 
Proteacece,  532 

ElceagnacecB,  257 
Aquilariacece,  579 
Thymelaceee,  530 
ElcBagnacece ,  257 
Amyridacece,  459 

Polygonacece,  502 
AmarantacecB ,  510 

ChenopodiacrcB,  512 Basellacece,  524 

NepenthacecB,  287 
Xanthoxylacece,  472 
Euphorbiacca;,  274 
Myristicacece,  301 
MenispermacecE,  307 
CasuarinacecE,  24!) 
Chenopodiacece,  512 

Butacece,  469 
Boraginacea:,  G55 
Nolanaceas,  654 
/StackJiousiacea;,  58!) 

PyrolacecB,  450 EricacecB,  453 
Epaoridacece,  448 

Myrsinacece,  647 PrimulacecB,  644 

Crassulacece,  344 
Monotropacece,  452 
AnonacecB,  420 

Sapotacecs,  590 Co7ivolvulace(B,  630 
Ebenacece,  ?>Qb 
AquifoliMcece,  597 

Uydrophyllacece,  638 

PapayacecBy  321 
PolemoniacecB,  635 
Viapensiacece,  606 
OleacecB,  616 
Jasminaceai,  650 

PTydrophyUoxetE ,  638 Ehretiacece,  653 
CordiacecE,  628 

Convolvulacea,  6S0 Cuscutacece,  633 
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Calyx  in  a  complete  whorl. 
Flowers  synmietrical.    Carpels  O 
Flowers  symmetrical.    Carpels  ( ) . 

Anthers  grown  to  stigma 
Anthers  free  from  stigma. 

Corolla  imbricated 
Corolla  valvate 
Corolla  contorted 

Flowers  unsymmetrical. 
Leaves  with  stipules 
Leaves  without  stipules 

Carpel  single. Stigma  with  an  indusium    .  .  .  .  ... 
Stigma  without  an  indusium. 

Style  single. 
PYuit  spuriously  2-celIed  ...... 
Fruit  1 -celled,  1 -seeded  ...... 

Styles  5  ........ 

*  *  Ovary  superior.    Flowers  irregular. 
X  Ovary  4i-lohed  ........ 
:|:  +  Ovary  undivided. Carpel  solitary  ........ 
Carpels  two. 

Fruit  nucamentaceous,  4-celled. Radicle  inferior    .         .         .         .  . 
Radicle  superior  ...... 

Fruit  nucamentaceous,  2-celIed. 
Anthers  1-celled  .         .         .         .         .  •  . 
Anthers  2-celled        ...  .  . 

Fruit  capsular  or  succulent. 
Placentaj  parietal. 

Seeds  amygdaloid. 
Fruit  succulent,  hard-shelled,  many-seeded 
Fruit  bony  or  capsular,  few-seeded  .... 

Seeds  not  amygdaloid. Leafy. 
Seeds  winged  ...... 
Seeds  wingless  ...... 

Scaly  brown  parasites  ..... 
Placentae  axile. 

Seeds  albuminous  ...... 
Seeds  without  albumen. 
Winged  ....... 
"Wingless,  attached  to  hard  placental  processes Placenta  free,  central 

***  Ovary  inferior. 
X  Carpels  solitary. 
Anthers  syngenesious. 

0\'ule  pendulous  ...... Ovule  erect  ........ 
Anthers  free. 

Cari)el  quite  solitary  ...... 
Carpel  with  two  additional  abortive  ones  .... 

%  X  Carpels  more  than  one. 
Anthers  syngenesious  ...... Anthers  free. 

Stamens  only  2  ....... Stamens  more  than  2. 
Anthers  opening  by  pores  ..... 
Anthers  opening  by  slits. 

Stigma  naked. 
Pentandrous  or  tetrandrous  ..... 
Polyandrous  ...... 
Gynandrous  ....... 

Stigma  with  an  indusiuip 
Stigma  without  an  indusium. 

Stipules  absent.  Seeds  definite.  Stigmas  naked. Leaves  alternate  ..... 
Leaves  opposite,  and  whorled.    Stem  square,  rough 
Leaves  opposite.    Stem  round,  smooth 

Stipules  between  the  leaves  .... 

Solanacece,  618 

Asclepiadaccce,  623 
Gentianacece,  612 
Loganiacece,  602 
ApocynaceoR,  5  9 
Loqaniacecc,  602 StilhacecE,  607 
Brunoniacece,  657 

PlantaginacecB,  642 SalvadoracecB,  652 
Plumbaginacece,  640 

Lamiacece,  659 

Selaginacece,  666 

VerbenacecE,  663 
Myoporacem,  665 
SelapinacecB,  666 
Stilhacece,  607 

Crescentiacece,  673 
redaliacecB,  669 

Bignoniacem,  675 Gesneraccce,  671 
Orobanchacece,  609 

ScrophulariacecE,  681 
Bignoniacece,  675 Acanthacece,  678 
Lentibulariaccce,  686 

Calyceracea,  701 AsteracecE,  702 

Bipsacacem,  699 ValerianacccB ,  697 

Lobeliaceee,  692 
ColumelliacecB,  759 
Vacciniacecs,  757 

CampanulacecB,  689 
Belvisiacea,  728 
StylidiacecB ,  ()96 Goodeniacece,  694 

Kbenacecc,  595 
Galiacece,  7  *9 
Caprifoliacctx,  766 Cinchonacece,  761 
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Abelmoschus  esciilentus,  369 
,,        moschatus,  36!) Abies  balsamea,  229 

.,    canadensis,  229 
,,    Douglasii,  228 
„    nigra,  229 
,,    pectinata,  229 

A.bricot  sauvage,  of  Cayenne,  7-tO 
Abi'oma  augusta,  364 ,,  mellifera,  fig.,  506 
Abrus  precatorius,  547,  548 
Abutilon  esculentum,  369 

,,      macropodura,  fig.,  368 Acacia  Adansonii,  552 
,,     affinis,  552 
,,     arabica,  552,  553 
,,     Catechu,  553 
,,    cinerea,  553 
,,    concinna,  55S 
,,     decurrens,  552 
,,     elata,  553 
,,     Farnesiana,  553 
,,    ferruginea,  553 
,,     leucophasa,  553 
,,     Kalkera,  553 mollissima,  552 
„    nilotica,  552,  553 
,,     odoratissima,  553 
,,     xylocarpa,  553 

speciosa,  552,  553 
,,     Seyal,  552 
.,     Sophera,  552 
,,    stipulacea,  553 sundra,  553 
,,    Vereli,  fig.,  552 

Acjena  Sanguisorba,  582 
Acalypha  Cupameni,.  279 
Acer  campestre,  fig.,  387 

, ,  circinatum,  fig. ,  387 
,,  saccharinum,  387 

Achillea  Ageratum,  706 
Millefolium,  706 

,,      nobilis,  706 
,,      setacea,  706 

Achlya  prolifera,  9, 16,  30,  fig.,  17 
Achiianthes,  12,  fig.,  12 
Achras  Sapota,  591 

,,     mammosa,  591 
Achyranthes  arborescens ,  510 

,,        aspera,  511 
,,         fruticosa,  511 
,,        globulifera,  511 
,,         viridis,  511 

Acicarpha  spathulata,  fig.,  701 
Acid,  Comenic,  431 

„    Gallic,  291 
,,    Malic,  503,  560,  751 
,,    Meconic,  431 
,,    Nitric,  503 
,,    Oxalic,  503 
,,    Prussic,  560 
,,    Quercitannic.  291 

Acid,  Pyromeconic,  431 
,,    Smilasperic,  626 
„    Suberic,  291 Ackawai  Nutmeg,  536 

Acocanthera  venenata,  619 
Agoita  cavallos,  372 
Aconitum  Cammarum,  427 

,,       ferox,  427 ,,       paniculatum,  427 
„       Napellus,  427 Acorus  Calamus,  194 

Acrocarpidiura  hispidulum,  518 
Acrocomia  sclerocarpa,  135 
AcrodicUdium  Caniara,  536 
Acrospermum  cornutum,  V>b 
Acrostalagmus  cinnabarinus,fig.44 
Acrostichum  furcatura,  112 

,,        Huacsaro,  79 Actsea  racemosa,  427 
,,    spicata,  427 Acuyari,  460 

Adenanthera  pavonina,  553 
Adenocarpus  frankenioides,  fig., 

54i 
Adiantum  Capillus  Veneris,  79 

,,       melanocaulon,  79 
,,       pedatum,  79 Adoxa  moschateUina,  fig.,  781 

Mchmea,  fulgens,  fig.,  148 
iEginetia  indica,  610 

,,      abbreviata,  610 Mgle  marmelos,  458 
Aiiiojov  TO  jjcix^ov,  Diosc,  345 
JioUanthus  suavis,  660 
Jisculus  Hippocastanum,  384 

ohiotensis,  384 
of  Virgil,  291 

^Ethionema  cristatum,  fig.,  355 
yEthusa  Cynapium,  777 
Aff"onsea,  fig.,  545 African  Hemp,  20S 

„     Teak,  281 Agallochum,  278 
Agaric,  hymenium  of,  fig.,  29 

,,     of  the  Olive,  .38 
Agaricus  bulbosus,  38 

,,      campestris,  34 ,,      campestris,  var.  Swan River,  38 
,,      cantharcllus,  41 
.,      cepeestipes,  fig.,  29 
,,      comatus,  33 elixus,  fig.,  33 
,,      epichysium,  30 fcetens,  29 

Gardneri,  40 
,,      olearius,  40 
,,      peronatus,  37 

piperatus,  41 pluteus,  .33 semiovatus,  fig. ,  33 
,,      volvaceus,  .35 

Agathophyllum  aromaticum,  5.16 Agathotes  chirayta,  614 
Agati  grandiflora,  547 
Agave  americana,  158,  fig.,  i.57 

,,    mexicana,  158 
,,    cubensis,  158 
,,    saponaria.  158 ,,    vivipara,  15S Agila-wood,  .579 

Agi'imonia  Eupatoria,  564 Agrostemiua  Githago,  497 
Agrostis  all)a,  fig.,  106 

„      alpida,  110 Aiphanes  Praga,  135 
Aira,  133 

,,    caryophyllea,  fig.,  106 Aizoon  canariense,  527 
,,     hispanicum,  527 Ajowains,  777 

I  Aj wains,  777 I  Akebia  quinata,  302 Akee-tree,  383 
I  Aki,  736,  737 I  Akund,  626 
Alangium  decapetalum,  720 Alaria  esculenta,  21 
Albertinia  erythropappa,  fig.,  703 Alcamphora,  279 
Alchemilla  vulgaris,  561 
Alcornoco  bark,  390 
Alder,  251,  252 
Alectoria  Arabum,  48 

,5      jubata,  47 ,,      usneoides,  48 Aletris  farinosa,  152 
Aleurites  laccifera,  278 

triloba,  278,  280 Alexanders,  776 
Alfonsia  amygdalina,  134 
Algaroba-bean,  549 

,,      (Prosopis)  juliflora,  553 Alhagi  Maurorum,  547 
Alisma  Plantago,  101,  209 

,,    ranunculoides,  fig.,  209 Alkanet,  656 
AUamanda  cathartica,  600 AUecrim  brabo,  406 
Allikee,  118 
Allium  ascalonicum,  203 

,,     leptophyllum ,  203 , ,     tuberosum,  203 Allspice,  537,  737 Almonds,  558 
bitter,  604 

Aloe  purpurascens,  204 
,,  socotrina,  204 
,,  spicata,  204 
,,  vulgaris,  204 Aloes,  201,  203 American,  157 

wood,  278  ,  579 
Aloexylon  Agallochum,  552 
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Alona  tcelestis,  fig.,  654 
Alopecuius,  107 

,,        pi-atensis,  fig.,  106 Alpinia  Allughas,  167 
aromatica,  167 

„     Galanga,  166 
„     nutans,  166,  167 

pyramidalis,  167 
„     racemosa,  166 Alstonia  scholaris,  600 

Alstrbemeria  pallida,  157 
Pelegrina,  fig.,  155 
Salsilla,  157 

Althea  rosea,  369 
Alum-root,  494,  568 
'AxO^ov  of  Dioscorides,  667 
Alypum,  667 Alyssum  spathulatum,  fig.,  355 
Alyxia  stellata,  600 Amadou,  40,  531, 
Amande  de  terre,  118 
Amandier  du  bois,  584 
Amanita  muscaria,  38 
Amaranthus  Anardhana,  511 

debilis,  511 
frumentaceus,  511 

,,         obtusifolius,  511 
Amaryllis  Belladonna,  156 

,,        ornata,  157 Ama-tsja,  570 
Ambrina  ambrosioides,  513 

anthelmintica,  613 
,,  Botrys,513 American  China  root,  216 

Palmetto,  138 
Amianthium  muscsetoxicum,  199 
Ammannia  vesicatoria,  575 
Ammoniacum,  776 
Amomum  aromaticum,  167 

angustifolium,  167 Clusii,  167 
„      Grana  Paradisi,  167 
,,      macrospermum,  167 
,,      maximum,  167 Arnorphophallus  orixensis,  128 

A,a!r£X«s  fjLi'Aatva,,  214 Amphibolis  zosteraefolia,  145 
Amphitetras,  fig.,  12 
Amygdalus  cochinchinensis,  558 

,,        microphylla,  557 
persica,  558 

Amyris  balsamifera,  460 hexandra,  460 
Plumieri,  460 

„     toxifera,  460 Anabaina  spiralis,  16 
Anacardium  occidentale,  466 

,,  orientale,  466 
Anacyclus  Pyrethrum,  706 
Anagallis  arvensis,  645,  fig.,  644 

,,      caerulea,  645 Anagyris  foetida,  547,  548 
Anamirta  Bauerana,  fig.,  309 

„      Cocculus,  309 Ananas,  147 
Anandria  discoidea,  708 
Anastatica  hierochuntina,534,  fig, 353 
Anatherum  Nardus,  113 

muricatura,  113 
Anchietea  salutaris,  339 
Anchusa  tinctoria,  656 
Anda,  276,  280 
Andira  inermis,  548 

,,     retusa,  548 
\v'h^<xx'v^,  501 Andrachne  telephioides,  fig.,  274 
Andriea  nivalis,  fig.,  G3 

,,      rupestris.  63 Andromeda  ovalifolia,  454 mariana,  454 
,,        polifolia,  454 Andropogon,  107 
,,       Calamus  aromaticus, 113 

Andropogon,  Twarancusa,  113 
,,  saccharatus,  113 
,,         Sorghum  113 Schcenanthus,  113 

Androsffimum  officinale,  406 
Aneilema  crispatum,  fig.,  188 
Aneimia  tomentosa,  79 
Anesorhiza  capensis,  776 
Anethum  graveolens,  777 
Angelica,  776,  fig.,  773 
Angiopteris  evecta,  79,  82 
Angioridium  sinuosum,  fig.,  29 
Angostura  bark,  471 
Angraecum  eburneum,  fig.,  176 
Anigozanthus  floridus,  152 Anime  resin,  551 Anise,  520,  777 
Anisochseta  mikanioides,  704,  fig., 

703 Anisosperma  Passiflora,  315 
Anona  furfuracea,  fig.,  420 

laurifolia,  421 
„    palustris,  420,  421 squamosa,  421,  fig.,  420 
,,   sylvatica,  421 Anoplanthus  uniflorus,  fig.,  609 

Antennaria  Robinsonii,  fig,,  43 
Anthemis  nobilis,  706 

,,      tinctoria,  706 Antbericum  ramosum,  204 Antheridia,  5 
Anthistiria  australis,  113 

,,       ciliata,  113 Anthoxanthum  odoratum,  113 
Anthriscus  Cerefolium,  776 

,,       sylvestris,  777 
,,       vulgaris,  777 Anthyllis  Hermannise,  548 

Antiaris  toxicaria,  270 
Antidesma  alexiteria,  259 

,,       pubescens,  259 Antirrhsea  verticillata,  762 
Antirrhinum,  fig.,  683 
Antjar  poison,  270 
Apeiba  aspera,  fig.,  371 
Aphanizomenon  incurvum,  16 
Aphelandra  cristata,  fig.,  680 
Aphloia  theiformis,  328 
A  plectrum  hyemale,  180 
.Aplocarya  divaricata,  fig.,  654 
Aplotaxis  nepalensis,  704,  fig.,  703 
Apocynum  androsaemifolium,  600 

,,       cannabinum,  600 Apodytes  dimidiata,  fig.,  443 
Apostasia  odorata,  fig.,  184 
Apple,  560 , ,     monstrous ,  fig . ,  735 
Apteria  setacea,,  172  fig.,  171 
Aquilaria  Agallochum,  fig.,  579 

„      ovata,  579 Aquilegia  vulgaris,  fig.,  426 Arabis  chinensis,  353 
Araga,  737 
Arachis  hypogsea,  547,  fig.,  112 Aralia  hispida,  7S1 

„    edulis,  781 
,,     nudicaulis,  781 polaris,  780 
,,    spinosa,  781 ,,     racemosa,  439,  781 Arar-tree,  229 

Araticu  do  mato,  421 
Araucaria  Bidwillii,  228,  229 

brasiliensis,  229 
„       Dombeyi,  229 
„       excelsa,  228 Arayana, 676 

Arbre  a  perruque,  467 
,,  du  Voyageur,  163 Arbutus  Andrachne,  454 
,,      TJnedo,  454 Archangelica  officinalis,  776,  fig., 

775 Archill,  47 
Arctostaphylos  alpina,  454 

.irctostaphylos pungens,  fig.,  453 
.,  Uva  ursi,  4.j4 Arcyria  flava,  fig.,  29 

Ardisia  odontophylla,  fig.,  647 
Areca  oleracea,  137,  518 

,,    Catechu,  137 Arenga  saccharifera,  136 Arethusa,  fig.,  174 

,,      bulbo.sa,  180 Aretia  Vitaliana,  fig.,  644 
Argel,  626 
Argemone  mexicana,  431 
Arghel,  626 
Argophyllum,  fig.,  573 
Argyreia  bracteata,  631 Arisaema  Pythonium,  129 Aristolochia,  fig.,  792 

,,         anguicida,  793,  794 
,,         boetica,  794 
,,         bracteata,  793 
„         Clematitis,  237 
,,         cymbifera,  794 ,,         fragrantissima,  793 
,,        galeata,  794,  fig., 

792 
,,        grandiflora,  794 
,,         indica,  793 
,,        labiosa,  794 
,,         longa,  794 macroura,  794 

,,        pallida,  794 
,,        ringens,  794 
,,        rotunda,  794 
,,         sempervirens,  794 Serpentaria,2«8,519, 

793,  794 trilobata,  793 
Aristotelia  Maqui.  372 Armeria  vulgaris,  fig. ,  640 
Arnica  montana,  707 
Arnoseris  pusilla,  fig.,  703 Arnotto,  328 
Aromadendron  elegans,  fig.,  419 Arracacha,  488 

,,      esculenta,  776 Arrack,  136 
Arrow-root,  167,  224 
Arrudea  clusioides,  fig.,  401 
Artabotrys  odoratissima,  421 Artanthe  adunca,  618 trichostachya,  518 

,,      crocata,  518 „      elongata,  517,  518,  707 
,,      eucalyptifolia,  518 Artemisia  Abrotanum,  705 
,,       Absinthium,  705 
„      acetica,  705 alba,  706 

,,      cserulescens,  706 
,,      camphorata,  70(j 
,,      chinensis,  705 Contra,  705 
,,      Dracunculus,  705 

gallica,  706 
,,      indica,  705 ,,      Lercheana,  705 
,,      maderaspatana,  705 
,,       Mutellina,  705 
,,      pauciflora,  05 
,,      pontica,  705 
,,      Sieberi,  705 
,,      spicata,  705 ,,       Vahliana,  705 Arthrocnemis  arbuscula,  513 

Arthrolobium  scorpioides,  548 
Arthropodium  paniculatum,  fig., 200 
Artichoke,  708 

,,  Jerusalem,  709 Arum  campanulatum.  128 
,,     Dracunculus,  128 
,,     triphyllum,  128 
,,     cordifolium,  128 ,,     indicum,  12^ 
,,    italicum,  128 
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Arum  niacrorhizon,  129 
inaculatum,  figs.,  127,  128 

,,     montanum,  129 
„     nyniphreifolium,  128 
„     tiiphyllum,  128 

Artocarpus  incisa,  112,  270,  fig., 2fi9 
„  integrifolia,791,fig.,270 

Arundinaria  Scliomburgkii,  114 
Arundo  arenaria,  114 

,,     donax, 111 Phragmites,  108 
Arvore  de  Paina,  361 
Asadulcis,  77f> 
Asafcetida,  776  ' Asagraea  officinalis,  199 
Asanibacca,  794 
Asarum,  fig.,  793 

,,     canadense,  794 
Ascarina  polystachya,  520 
Asclepias  curassavica,  625 

,,      decumbens,  625 
,,       syriaca,  623 
,,       tuberosa,  625 

Aseroe  pentactina,  fig.,  .34 
Ash,  616,  617 
Aa-zu^ov,  406 Asparagin,  204 
Asparagus,  204 

,,        acutifolius,  204 
,,       adscendens  204 
„       racemosus,  204 

Aspasia  epidendroides,  fig.,  173 
Aspen, 255 
Asperula  cynanchica,  771 

,,      odorata,  771 
Asphodels,  202 
Asphodeline  liitea,  204 
Asphodelusraniosus,  204,  fig.,  200 
Aspidium  augescens,  76 

,,       exaltatum,  fig.,  78 
,,       fragrans,  79 ,,       Filix  Mas,  79 
,,       Lonchitis,  fig.,  78 

Aspidosperma  excelsum,  601 
Astelia  alpina,  192 
Asterostemnia  repandum,  fig  ,  623 
Astragalus  bceticus,  549 

,,       creticus,  548 
,,        gummifer,  548 
1,        glycyphyllus,  547 

strobilifei-us,  548 
,,  verus,  548 Astroloma  humifusa,  448,  449 

Astronia  papetaria,  733 
Ataxia  llorsfieldii,  113 
Athamanta  cervariaefolia,  fig.,  773 
Atherosperma  moschata,  fig.,  300 
Ativisha,  427 
Atriplex  hortensis,  512,  513 
Atropa  Belladonna,  619 
Attalea,  1.S7 

„      amygdalina,  135 Attar  of  roses,  564 
Aubergine,  621 
Aucklandia  Costus,  708 
Augia  chinensis,  466 
Ava,  518 
Averrhoa  Bilimbi,  488,  489 

,,     Carambola,  488 Avicennia  tomentosa,  665 
Avocado  pear,  537 
Ayapana,  707 
Aydendron  Cujumary,  536 

,,       Laurel,  536 
Ayer  Ayer,  464 
Azalea  pontica,  455 
Azolla  pinnata,  73 
Babeer,  118 
jiabouny,  706 
Badiera  diversifolia,  378 
Baeckia  micrantha,  7.''.5 Bajree,  113 
Balanites  segyptiaca,  460 

Balanophora,  84 
Balessan,  of  Bruce,  460 
Balm,  661 

,,    of  Gilead,  American,  460 
Fir,  229 

,,    of  Mecca,  460 
Balsam  of  Acouchi,  460 

„     Canadian.  229 
,,     Carpathian,  229 ,,     of  Copaiva,  394,  460,  552 
,,     Hungarian,  228 ,,     of  Maria,  401 
,,     of  Peru,  552 
,,     ofTolu,  552 of  Umiri,  447 

Balsamodendron  africanum,  460 
,,  Gileadense,  460 
,,  Myrrha,  460 
,,  Opobalsamum,  460 
,,  Roxburghii,  4()0 F^amboo,  114 Banana,  163 

,,     Musa  112 Bandikai,  369 
Baneberry,  427 
Banyan-tree,  267 
Baobab-tree,  361 
Baphia  nitida,  550 

,,    tinctoria,  548 Baranetz,  76 
Barbacenia,  99 

,,        Alexandrinrc,  152 Bardana,  708 
Barley,  111 

,,      monstrous,  109 Barometz,  76 
Barosma  crenata,  471 
Barringtonia  speciosa,  fig. ,  755 
Bartonia  albicaulis,  fig.,  744 
Bartramia  fontana,  55 Baru,  137 
Bar  wood,  550 
Basella  alba,  524 

,,     rubra,  fig.,  524 
,,     tuberosa,  .524 Basil,  660 

Bassia  butyracea,  591 
,,     latifolia,  591 „     longifolia,  591,  fig.,  590 Bassorin,  180 

Batatas,  111 
,,      edulis,  631 
,,      jalapa,  631 Batis  maritima,  fig. ,  286 

Batrachospermum  moniliforme, 
fig.,  20 

Bauhinia  emarginata,  551 
,,       parviflora,  551 ,,      racemosa,  551 
,,      retusa,  551 tomentosa,  550 
,,       variegata,  5.50 Bdellium,  460 

Egyptian,  137 
,,       African,  707 
,,       Sicilian,  777 Beam-tree,  560 Bean,  547 

Beaume  k  cochon,  460 
,,      k  sucrier,  460 Beaver-tree,  418 Beebeeru,  536 

Beech,  291 
Beet,  513 

„    Chard,  513 Begonia  coccinea,  319 
,,      grandiflora,  319 ,,      malabarica,  319 
,,     Meyenii,  319 ,,     tomentosa.  319 
.,     tuberosa,  319 Bejuca  de  la  Estrella,  793 belladonna,  620 

Belotes,  291 
Beii9ao  de  Deos,  369 

Benincasa  cerifera,  31 4 Ben-nuts,  337 
Ben,  oil  of,  337 
Benthamiajaponica,  fig.,  782 Benzoin,  593,  718 

,,      odoriferum,  536 Berberis Aquifolium,  fig.,  VM 
,,       asiatica,  438 ,,       vulgaris,  4,38,  fig.,  437 Berchemia  lineata,  582 
,,        volubilis,  582 Bergera  Konigii,  458 

Bergia  ammannioides,  480 Berkleya.  12 
Bernhardia  dichotoma,  fig. ,  69 
Berrya  Ammonilla,  372,  fig.,  ;i7l 
Berthelotia  lanceolata,  fig.,  704 
BerthoUetia  excelsa,  740 
Bertolonia  maculata,  318 Beshan,  460 
Beta  Cycla,  512 Betel-nut,  137 lietony,  661 
Betula  alba,  fig.,  251 

lenta,  252,fig.,  251 
,,     nigra,  252 
,,     papyracea,  251 Betuline,  251 

Bhabhur,  119 
Bhadlee,  113 
Bibiri,  5.% 
Bicuiba,  302 
Biddulf.hia,  fig.,  12 
Bignonia  antisypliilitica,  677 

,,       Cherere,  677 Chica,  676 
,,      echinata,  677,  fig. ,  676 
,,      leucoxylon,  677 Bihai,  163 

Bikh,  427 
Bikma,  427 
Bilbergia  tinctoria,  148 Bilberry,  767 
Billardiera  mutabilis,  441 Birch,  251 

,,    camphor,  251 Bird-cherry,  558 
,,   -lime,  598 Bish,  427 Bishma,  427 

Bitter-blain,  684 

,,    -sweet,  620 
,,    -wood, 421 Bixa  Orellana,  328,  fig.,  327 Blackberry,  564 

Black  birch,  251 

,,    drink,  598 
,,    lac,  466 Bladder-green ,  582 
,,      senna,  547 Blakea  parasitica,  733 
,,     triplinervis,  733 Blancoa  canescens,  fig.,  151 

Blazing  star,  199 
Bletia  verecunda,  180 
Blighia  sapida,  383,  384 Blimbing,  488 
Blumea  senecioides,  figs.,  703,  704 Bobua  laurina,  593 
Bcehmeria  caudata,  261 
Boeomyces  rufus,  fig.,  45 
Boerhaavia  decumbens,  507 

,,        hirsuta,  507 
,,        procumbens,  507 
,,       tuberosa,  507 Bois  de  Colophane,  460 

{    ,,  de  Chvpre,  628 I    ,,  d'huile,  391 I        de  lettres,  271 
I        de  Losteau,  762 

,,  Oc  Palixandre,  548 
i        de  Bose,536 
I    .,  -tan,  390 Bolax  glebaria,  776,  fig.,  774 
'  Bolbophyllum  barbigei  uin,  J  79 
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Bolbophyllum  bracteolatum,  176 
Carey  anuni,  17i) 

Boldoa  fragrans,  fig.,  298, 299 
Boldn,  299 
Boletus  teneus,  41 

,,     edulis,  38 Boniarea  Salsilla,  157 
Bombax  pentandrum,  SGI 
Bongardia  Chrysogonuni,  438 

,,        Rauwolfii,  438 
Bonplandia  trifoliata,  471 Boottia,  141 
Borage,  G56 
Borago  officinalis,  656 Borassus  flabelliformis,  135, 136, 
Borrera  furfuracea,  48  138 
Boswellia  glabra,  460 

,,      serrata,  459 
Botany  Bay  Gum,  204 
Botrophis  acta;oides,  427 
Botrychium  cicutarium,  77 
Botrytis  curta,  fig.,  33 
liottie  gourd,  313 
liowdichia  major,  550 
liowstring  hemp,  203 
Moxr276,  279 
Brabejum  stellatum,  533 
Brachypterys,  fig.,  388 
Brachyramphus  obtusus,  fig.,  704 
Bragantia  tomentosa,  794 Blumei,  fig.,  793 
Bramia  serrata,  684 
Brassia  maculata,  figs.,  174,  177 
l^rayera  anthelmintica,  504 
Braziletto-wood,  547 
Brazil-nuts,  740 
Brazilian-trees,  ancient,  fig.,  551 
Brazil-wood,  550 
Bread-fruit,  112 
Brejeuba,  138 
Brexia  madagascariensis,  fig.,  573 Bridelia,  279 
Brinjal,  621 
Bristleworts,  105 
Bromelia  fastuosa,  fig.,  147 

,,      Pinguin,  fig.,  147 Bromus  catharticus,  113 
„     mollis,  113 
,,     purgans,  113 Brook-bean,  614 Broom,  547 

Brosimum  alicastrum,  270 
Brossjea  coccinea,  4.54 
Brucea  antidysenterica,  477 

,,    sumatrana,  477 
Brugmansia  Zippelii,  85 
Kruguiera  gymnorhiza,  727 
Brunia  nodifiora,  fig.,  785 
Brunonia  sericea,  fig.,  657 
Bruon  thalassion,  18 
Bryonia  abyssinica,  314 

,,      africana,  314 
„      alba,  314 
,,      americana,  314 
,,      dioica,  314,  fig.,  311 
,,      epigisa,  314 ficifolia,  314 

Bryophyllum  calycii  um,  345 
Bryum  argenteura.  55 

cuspidatum,  55 
,,    punctatum,  55 
,,    roseum,  fig.,  64 pa'ustre,  .55 unihilntum,  5> 

Bubon  Galbamim.  7  7 
Buclianania  latifolia,  4Gr> 
Bucida  Buceras,  718 
Buck-bean,  614 

,,   -eye  chesnut,  384 Bucku  plants,  471 
Buckwheat,  503 
Buena  hexandra,  762 
Bukkum-wood,  5.50 
Bulbine  planifolia,  204 
Bullet-tree,  591 

Bully-tree,  591 Bulrush  worts,  105 
Bumelia  graveolens,  .591 

,,      lycioides,  591 
,,      nigra,  591 ,,      retusa,  591 Bunchosia  armeniaca,  390 

Bunium  ferulaceum,  776 
Burasaia,  302 
Burdachia,  fig.,  .388 
Burdee,  118 
Burdock,  708 
Burmannia,  fig.,  171 

,,        Ccerulea,  172 ,,        disticha,  fig.,  171 Burnet,  562 
Bursera  acuminata,  460 

,,     gummifera,  460 
,,     paniculata,  460 Busl,  203 

Butchers'  Broom,  204 Butea  frondosa,  548 
,,     superba,  548 Butomus  umbellatus,  208 

Butter-tree,  of  Mungo  Park,  591 
Butter  and  TaUow-tree,  401 
Butterfly-weed,  625 
Butua,  -.m ,,     do  curvo,  350 Baxbaumia  aphylla,  66 
Buxus  sempervirens,  279 
Byrsanthus,  Brownii,  fig.,  742 
Byrsonima,  fig.,  388 

,,        crassifolia,  3.90 
,,        coccolobaefolia,  390 laurifolia,  390 
,,        rhopalsefolia,  390 
,,        spicata,  390 
„        bark,  390 Byttneria  celtoides,  fig.,  363 

Caapim  de  Angola,  113 
Caa-tigud,  464 Cabaret,  794 
Cabbage,  353 

Palm,  137 
Cabeza  de  Negro,  138 
Cabomba  aquatica,  fig.,  412 Cabotz,  564 
Cacao,  364 
Cachibou  resin,  460 
Cadaba  indica,  358 
Cassalpinia  Bonducella,  462 

,,       brasiliensis,  5.50 
,,       coriaria,  550 
,,        echinata,  .550 
,,        Moringa,  550 
,,        Nuga,  550 ,,       oleosperma,  551 
,,       Sappan, 550 Caffeine,  384,  764 

Cafferbread,  224 
Calabash  nutmeg,  422 

tree,  674 Caladenia,  fig.,  176 
Caladium  bicolor,  128 

,,  pcecile,  128 ,,      violaceum,  128 Calamagrostis,  113 Calambac,  551 
Calamint,  661 
Calamus  Draco,  138 

,,      rudentum,  135 Calathea  villosa,  fig.,  168 
,,      zebrina,  168 Calceolaria,  fig.,  683 

,,        arachnoidea,  684 Caleana  nigrita,  179 
Calendula  officinalis,  708 
Calla  palustris,  fig.,  193 
Callicarpa  lanata,  663 

longifolia,  fig.,  663 
Calligonum  Pallasia,  503 
Callitriche  verna,  fig.,  284 
Callitris  quadrivalvis,  228,  229 

Calluna  vulgaris,  454 Caloose,  261 
Calophyllum  angustifolium,  402 

,,         brasiliense,  401 
,,  Calaba,  401 
,,         inophyllum,  401 Calothrix  nivea,  16 

Calotropis  gigantea,  626 Calumba,  314 

,,       American,  614 
,,      root,  308 Calumbine,  308 

Calycanthusfloridus,  fig  ,  540,  541 
Calyptranthes  aromatica,  737 
Calyitegia  sepium,  631 

,,       soldanella,  631 Calytrix,  fig., 721 Camara,  536 
Camai'inheira,  284 
Camassia  esculenta,  203 
Cambogia  gutta,  fig.,  400 Cambura,  322 Cambuy,  737 
Camelina  sativa,  353 
Camellia  japonica,  397 

,,      oleifera,  397 Camel's-thorn,  547 
Cameraria  latifolia,  600 
Campanula  glauca,  691 

„        Medium,  figs., 689,690 
,,        Rapunculus,  691 Camphor,  Chinese,  537 

,,       of  Sumatra,  394 
oil  of  Borneo  and  Su- matra, .394 

Camphora  ofiicinarum,  537 
Camphorosma  monspeliaca,  513 
Campylostacliys  abbreviata,  607 

,,  cernua,  607 Camwood,  550 
Canada  rice,  113 
Canagong,  526 
Canarina  Campanula,  691 
Canarium  commune,  460 
Canary-seed,  113 
Cancer-powder,  Martin's,  610 Candollea  tetrandra,  fig.,  423 Canella  alba,  442,  600 

,,     bark,  442 de  Cheiro,  537 
Canna  Achiras,  169 

,,    aurantiaca,  169 
,,    coccinea,  168 
,,    glauca,  169 Cannabis  sativa,  265 

Cannonball-tree,  740 
Cantharellus  lobatus,  30 
Canthium  parviflorum,  762 
Caoutchouc,  267,  271,  277,  600 
Caper,  357,  358, 479 

,,    -bush,  (Euphorbia),  280 Capillaire,  79 
Capitao  do  matto,  664 
Capparis  segyptiaca,  358 

,,       amygdalina,  358 
,,      cynophallophora,  358 
,,      ferruginea,  358 
,,      Fontanesii,  3.58 
,,      pulcherrima,  358 
,,      rupestris,  358 ,,      Sinclairii,  fig.,  3.57 Sodada,  358 
,,      spinosa,  .3.57,  3.58 Capsicum  toxicarium,  621 Carachichu,  621 Carajura,  676 

Carambola,  488 
Caramorphine,  431 
Carapa  guianensis,  464 

,,     obovata,  464 ,,     Touloucouna,  464 Carapixo  da  Calcada,  372 Caraway,  777 
Cardamine  pratensis,  353 Cardamoms,  167 
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Cardamoms,  Ceylon,  105,  1(57 
Malabar,  167 

Cardiospermum  Ilalicacabum,  384 
Cardoon,  708 
Cardopatuin  corymbosum,  708 
Cardo  santo,  431 
Carex  arenaria,  118,  119 

disticha,  118 
„   hirta,  118 
,,  rivularis,  fig.,  117 

Careya  arborea,  fig.,  754 
Carica  dlgitata,  322 

„     Papaya,  figs.,  321,  322 Carissa  Carandas,  (500 
,,  edulis,  600 Carlina  acaulis,  708 
,,     gummifera,  708 Carnauba, 137 

Carob-tree,  549 
Carolina  Pink-root,  604 
Carrageen  moss,  24 
Carrot,  776 
Carthamus  persicus,  708 

,,       tinctoria,  708 Carum  Bulbocastanum,  776 
„     Carui,  777 

Carya  alba,  293 
,,     amara,  293 CaiTodaphne  densiflora,  536 

Caryopbyllus  aromaticus,  736,  737 
Caryota  urens,  136, 137 
Casca  d'Anta,  419 ,,    de  larangeira  da  teiTa,  471 

,,    preciosa,  536 Cascara  de  Lingua,  167 
,,  de  Pingue,  167 

Cascarilla,  276,  279,  460 
Casearia  Anavinga,  331 

,,       astringens,  331 
,,      esculenta,  3:^1 
,,       grandiflora,  fig.,  330 
,,       lingua,  331 ulmifolia,  331 

Cashew-nvit,  465,  466 
Cassava,  277,  280 
Cassia,  536 

,,     Absus,  552 
,,    acutifolia,  549,  fig.,  550 
,,     auriculata,  .550 lanceolata,  549 
,,    Senna, 549 
,,    bark,  Chinese,  536 

Cassipourea  elliptica,  fig.,  604 Casso,  564 
Cassuvium  occidentale,  466 
Cassytba filiformis,  fig.,  538 
Castanha  do  Jobota,  315 
Castela  Nicolsoni,  474 
Castilloa  elastica,  271 
Casuarina,  fig. ,  249 

equisetifolia,  250 
muricata,  2,50 
nodiflora,250 

,,        quadrivalvis,  250 
Catalpa  syringifolia,  677 Catasetum,  178 
Cataya,  503 
Catechu,  5.53,  762 
Catha  edulis,  587,  fig.,  586 
Cathartocarpus  Fistula,  549 
Caturus  spiciflorus,  276,  279 
Caulinia ,  101 

,,      fragilis,  143 Caulopbyllum  thalictroides,  438 
Caulotretus  microstachyus,  550 
Caxapora  do  Gentio,  718 
Cayaponia,  314 
Ceanothus  americanus,  5S2 
Cebadilla,  199 
Cecropia  peltata,  271 
Cedar,  228 

,,     Virginian,  228 ,,     wood  of  Guiana,  4 GO 
Cedrati,  458 
Cedrela  angustifolia,  462 

Cedrela  fcbrifuga,  462 
,,     Toona,  462,  .520 Celastrus  nutans,  587 
,,       paniculatus,  fig.,  587 
,,      scandens,  587 
,,      senegalensis,  587 
,,      venenatus,  587 Celery,  776 

Celosia  cristata,  511 
,,     longiflora,  fig.,  510 

Celtis  australis,  .580  ~ ,,    occidentalis,  580 
,,    orientalis,  580 Cenomyce  coccifera,  48 

,,       coccinea,  fig.,  45 
,,       pyxidata,  48 ,,       rangiterina,  48 Centaurea  Cyanus,  fig.,  702 Calcitrapa,  708 

Centaury,  614 
Centranthus  ruber,  fig.,  697 
Centrolepis  fascicularis,  fig.,  120 
Centropogon  surinamensis,  693 
Cephaelis  Ipecacuanha,  7()2 

,,      ruellia^folia,  763 Ceradia  furcata,  707 
Cerastium,  fig.,  497 
Cerasus  avium,  558 

communis,  fig.,  557 
,,     Laurocerasus,  558 
,,     occidentalis,  557,  558 
,,     Padus,  558 ,,     virginiana,  5C8 Ceratiola  ericoides,  fig.,  285 

Ceratocephalus  orthoceras,fig.,428 
Ceratodon  purpureus,  fig.,  64 
Ceratonia  Siliqua,  549 
Ceratophyllura  submersum,fig.  ,263 
Cerbera  lactaria,  600 

,,     Manghas,  600 
,,     OdoUam,  600 ,,     salutaris,  600 Cereus  speciosissimus,  fig.,  746 

Ceropegia  edulis,  625 Ceroxylon  andicola,  135,  137 
Cervantesia  tomentosa,  788 
Cestrum  auriculatum,  621 

,,      bracteatum,  621 
,,      corymbosum,  621 
,,      euanthes,  621 
,,      Hediunda,  621 
,,      Isevigatum,  621 
,,      laurifolium,  621 
,,      macrophyllum,  619 
,,      nocturnum,  619 
,,      Parqui,  620 ,,      Pseudoquina,  621 Cetrai-ia  islandica,  fig.,  48 
,,      nivalis,  48 Cetrarine,  48 Cevadilla,  199 

Chaeradodia  Chilensis,  158 
Cha  de  Frade,  331 
,,    de  pedreste,  664 

Chagas  da  Miuda,  367 
Chailletia  pedunculata,  fig.,  583 

,,       toxicaria,  .583 Chamaerops  humilis,  135, 1.36,  fig., 
I'M Palmetto,  1.36 

Chamomile,  706 
Champ,  419 
Chandelier-tree  131 Chaodinene,  12 
Chapara  Manteca,  390 
Chara  collabens,  27 

,,    delicatula,  27 
,,    firma,  27 ,,     vulgaris,  27,  fig.,  26 Chaulmoogra,  323 

Chavica  Betle,  518 
,,     Chaba,  518 
,,     majuscula,  518 
,,     ofiicinarum,  518 
,,     pepuloides,  518 

Chavica  Roxburghii,  517 
,,     Siriboa,  518 
,,     sylvatica,  518 Cheiranthera  linearis,  fig.,  441 

Cheiranthus  Cheiri,  fig.,  352 
Cheirostcmon  platanoides,  361 
Chelidonium  majus,  431,  fig.,  430 
Clienopodium  album,  fig.,  512 

,,         Bonus  IIenricus,513 
,,         olidum,  .513 ,,         Quinoa,  112,512, 513 
,,        vulvaria,  513 Cherimoyer,  421 Cherris,  265 

Cherry,  558 

,,     wild,  .558 Chervil,  776 
Chibou  resin, 
Chica,  361,  (>76 
Chichm,  ,552 
Chickrassia  tabularis,  462 Chicot,  3.S7 
Chimaphila  corymbosa,  450 

,,        umbellata,  450 China  bark,  762 Chinchin,  378 
Chin-chon,  24 
Chiococca  anguifuga,  763 

,,      densifolia,  763 Chironia  baccifera,  fig.,  612 Chives,  203 
Chlora  perfoliata,  614 Chlora;a  disoides,  180 
Chloranthus  brachystachys,  519 

monostachys,  fig.,  .519 
,,        officinalis,  519 Chloroxylon  Swietenia,  462 Chocolate,  364 

X«A^;^ov,  199 
Chomoro,  231 
Chondria  obtusa,  fig.,  23 
Chondrilla  juncea,  708 
Chondrodendron  convolvulaceum, 309 

Chondrus  crispus,  24 Choopa,  383 
Chorisia  speciosa,  361 
Chou-caraib,  128 
Chrysanthemum  Leucanthemnns, 

fig.,  706 Chrysobalanus  Icaco,  542,  543 
,,  luteus,  543 Chrysophyllum  Cainito,  591 

Chrysosplenium  alternifoliura,  568 Chumbelee,  651 Churras,  265 
Chussalonga,  707 
Chymocarpus  pentaphyllus,  fig., 

366 

Cicca  disticha,  276,  279,  28C 
,,  racemosa,  280 Cicer  arietinum,  421 

Cichorium  Endivia,  708 
Intybus,  708,  709 Cicuta  maculata,  777 

,,    virosa,  777 Cider,  560 
Cinchona  bark,  471 

,,      Condaminea,  762 
,,      micrantha,  762 Cinnamodendron  axillare,  442 

Cinnamomum  aromaticum,  536 
Cassia,  536 
Culila wan,  b?:,. 5.36 

,,          nitidum,  536 ,,         zeylanicum,  536 Cinnamon,  536 
,,        of  the  Isle  of  France, 

536 of  Santa  Fe,  536 Cismatan,  ,552 
Cissampelos  Caapeba,  308 

,,        ebracteatus,  308 
glabra,  308 I        ,,        glaberrimus,  308 

3  L  2 
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Cissampelos  mauritianus,  308 
„        obtectus,  308 ovalifolius,  308 

Pareira,  308,  fig.,  309 
tropaeolifolius,  fig., 307 

Cissus  cordata,  4-10 
setosa,  440 

,,     tinctoria,  440 Cistus  Berthelotianus,  fig.,  349 
,,     creticus,  350 Citron,  458 
,,     fingered,  457 Citrullus  Colocynthis,  314 Citrus  Aurantium  eiferata,  458 

Cladonia  coccifera,  fig. ,  46 
,,       rangiferina,  49 Clavaria  coralloides,  41 

Claytonia  perfoliata,  501 
Clearing  Isiut,  604 Clematis  flammula,  427 

,,      recta,  427 Cleome  violacea,  357 
,,     dodecandra,  358 Clitoria  Ternatea,  548 

Clove  Cassia,  of  Brazil,  536 
Nutmegs,  of  Madagascar, 536 

Clo-ver,  547 
Cloves,  736,  737 
Clusia  flava,  401 

,,     insignis,  401 Cluytia  coUina,  280 
Cnemidostachys  Chamslea,  279 
Cnicus  Benedictus,  708 
Cnidoscolus  herbaceus,  281 

„        quinquelobus,  281 Cobnut  of  Jamaica,  280 
Coca,  391 
CocaUera,  279 
Coccinia  indica,  314,  fig.,  311 
Coccobryon  capense,  518 
Coccoloba,  503 

americana,  503 
,,        uvifera,  503 Cocculus  Bakis,  308 

Cebatha,  309 
,,     cinerascens,  308 
„     cordifolius,  308,  309 flavescens,  308 

indicus,  309 
,,     palmatus,  308 
„     peltatus,  308 

platyphyllus,  308 
,,     verrucosus,  309 Cochlearia  officinalis,  353 

Cochlospermum,  349 
,,  Gossypium,  350 insigne,  350 
,,  tinctorium,  350 Cockscomb,  511 

Coco,  le  Petit,  648 
Cocoa,  364 

,,    -nut,  136 
,,    -nut  oil,  137 -plum,  543 
,,    -root,  128 Cocos  butyracea,  135 nucifera,  135 

schizophyllus,  137 
Codiseum  variegatum,  279 Codeine,  431 
Coentrilho,  473 
CofFea  arabica,  764,  fig.,  761 Coffee,  764 
Coir  rope,  136 
Coix  Lachryma,  114 
Colchicum  autumnale,  199,  fig. ,  198 ,,       variegatum,  199 
Coleostachys,  fig.,  388 
Colicodendron  Yeo,  358 
Collema  flaccidum,  i6 

,,      limosum,  46 Collomia  gracilis,  fig.,  635 
CoUophora  utilis,  600 

Colocasia  antiquorum,  128 esculenta,  128 
himalensis,  128 
macrorhiza,  128 

,,       mucronata,  128 Colocynth,  314 
Colubrina  Fermentum,  582 
Columelliaoblonga,  fig.,  759 
Columnea  scandens,  672 
Colutea  arborescens,  547 
Comarum  palustre,  564 
Combretum  alternifolium,  718 

,,        purpureiun,  fig.,  717 Cometes  abyssinica,  510 Comfrey,  656 
Commelyna  angustifolia,  188 coelestis,  188 

„        llumphii,  188 medica,  188 
striata,  188 

,,       tuberosa,  188 Commia,  276 
I      ,,       cochinchinensis,  278 Commiphora  madagascariensis,460 Composites,  fig.,  703 
Comptonia  asplenifolia,  fig.,  256 
Conceveiba  guianensis,  280 
C'ondaminea  coi-ymbosa,  762 

„         tinctoria,  764 Conessi  bark,  600 
Conferva,  14 

,,      aerea,  14 
,,      crispa,  16 fugacissima,  8 
„      glomerata,  15 
,,      rivularis,  15 Congea  villosa,  664 Conium,  777 

, ,     of  the  Greeks,  777 
Connarus  pinnatus,  fig.,  468 
Conocai-pus  racemosa,  718 Conohoria  Lobolobo,  339 
CoKopnolis  americana,  610 
Conostylis  asmula,  fig.,  151 
Convolvulus  arvensis,  631 

,,        althseoides,  631 
,,        Batatas,  112 
,,        dissectus,  631 
,,        macrocarpus,  631 
,,        maritimus,  631 
,,        panduratus,  631 
, ,        Scammonia,  631 
,,        Soldanella,  631 
,,        tricolor,  fig.,  630 Cookia  punctata,  458 

Copaifera  bracteata,  550 
,,      pubiflora,  550 Copaiva,  460 

Copai  ye,  380 
Copal,  394 

,,    Brazilian,  551 of  Madagascar,  551 
,,     of  Mexico,  551 

Copalche  bark,  279,  603 
Coptis  trifolia,  427 
Corallina  officinalis,  fig.  23 
Corchorus  capsularis,  372 

,,      olitorius,  372 Cordia  Myxa,  629 
,,     Gerascanthus,  628 
„     Sebestena,  fig.,  628 
,,     Runiphii,  628 Cordleafs,  105 

Cordyline  reflexa,  204 
Ti.  203 Coriander,  777 

Coriandrum  sativum,  777 
Coriaria  myrtifolia,  47.") ,,     napalensis,  475 ,,     ruscifolia,  475 

,,     sarmentosa,  475 Corinthian  capital,  679 
Corinths,  440 
Coris  monspeliensis,  645 Cork,  291 

Corn-cockle,  497 
Cornelian  Cherry,  782 
Cornus  circinata,  782 

,,     florida,  782 mascula,  782 
,,     officinalis,  783 
,,     sanguinea,  782 
„     sericea,  782 ,,     suecica,  782,  783 Coronilla  Emerus,  547 
,,       varia,  547,  548 Corraea  alba,  471 

Corsican  moss,  24 
Corydalis  bulbosa,  436 

,,      capnoides,  436 
,,      tuberosa,  436 Corydalin,  436 

Corylopsis,  fig.,  784 
Corynephorus  canescens,  fig.,  106 
Corynostylis  Hybanthus,  fig.,  338 
Corypha  Gebanga,  138,  fig.,  133 
Coscinium  fenestratum ,  308 

, ,       indicum,  309 Costus,  708 
Cotoneaster  microphylla,  560 ■  Uva  Ursi,  560 
Cotton,  370 

grasses,  118, 119 „     tree  of  India,  361 Coumarin,  549 
Couroupita  guianensis,  740 Court  plaister,  593 
Coutarea  speciosa,  762 Co  witch,  549 
Cow-plant,  of  Ceylon,  625 Cowslip,  645 
Cow-trees,  267,  270,  591,  600 Crarabe  tatarica,  354 Cranberry,  757 

,,        Tasraannian,  448 Craniolaria  annua,  670 
Crassula  tetragona,  346 
CratEeva  excelsa,  358 

,,      gynandra,  358 
,,      Nurvala,  358 Tapia,  358 

Oatoxylon  Hornschuchia,  406 
Cremanium  reclinatum,  733 

,,         tinctorium,  733 Creme  d'Absinthe,  705 
Crepis  lacera,  708 Crescentia  Cujete,  674 

, ,     cucurbitina,  fig. ,  673,  674 
,,     obovata,  fig.,  673 Cress,  353 

Creyat,  679 
Crithmum  maritimum,  776 
Crocus  odorus,  161 

, ,    sativus,  160 Crotalaria  juncea,  547,  549 
Croton  adipatus,  279 

,,  balsamifer,279 
,,     campestris,  279 
,,     Cascarilla,  279 
,,     cascarilloides,  279 
,,     Draco,  278 ,,     Eleuteria,  279 
,,    gratissimus,  279 
,,    humilis,  279 
,,    micans,  279 
,,     nitens,  279 
,,     niveus,  279 ,,    organifolius,  279 
„     Pavana,  280 perdicipes,  279 
,,    pseudo-China,  279 ,,    sanguiferum,  278 
,,    suberosus,  279 
,,     thurifer,  279 ,,     Tiglium,  276,  279 Crowberry,  284 

Crown  Imperial,  204 
Crozophora  tinctoria,  281 Crusea  rubra,  769 
Cryptocarya  moschata,  536 
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Cryptococcus,  5 
Ciyptocoryne  ovata,  128 
Cubeba,  204 

,,     canina,  518 
,,     officinalis,  518 
,,     Wallichii,  518 

Cubebs,  518 
CuchunchuUy,  339 
Cucumber,  tig.,  313 

,,        spirting,  311 
,,       trees,  418 Cucumis,  317 

,,      acutangulus,  314 
,,       Colocynthis,  314 •  Hardvvickii,  314 

Melo,  314,  fig.,  312 
,,       utilissimus,  314 
,,      pseudo-colocynthis,  314 Cucurbita  citrullus,  314 
,,       maxima,  314 
,,       ovifera,  314 

Pepo,  314 Cudbear,  47 
Cujumary  Beans,  636 
Culantrillo,  451 
Culilawan  Bark,  536 
Cumin,  Black,  437 
Cuminum  Cyminum,  777 
Cummin,  777 
Cunila  mariana,  660 

,,    microcephala,  661 
Cupania  sapida,  383,  384 
Cuphea  Balsamona,  575 
Cupressus  sempervirens,  fig.,  228 
Curana, 460 
Curatella  Sambaiba,  424 
Curcas  multifidus,  280 

,,     purgans,  280 
Curculigo  orchioides,  fig.,  154 

,,       stans,  154 Curcuma  angustifolia,  167 
,,      longa, 167 Roscoeana,  166 
,,      rubescens,  167 Zedoaria,  166 
,,      Zerumbet,  166 

Currant,  750,  751 
Black,  750 

Currants,  440 
, ,  Native,  of  Tasmannia,  764 

Cuscuta,  fig.,  633 
Trifolii,  fig.,  633 

,,      europsea,  fig.,  633 
, ,      racemosa,  634 verrucosa,  fig.,  633 

Custard  Apple,  421 
Cyanotis  axillaris,  188 
Cyathea  medullaris,  79 
Cycas  circinalis,  fig.,  223,  224 

,,    revoluta,  224,  fig.,  225 
Cyclamen  persicum,  645 
Cycnoches  ,Egertonianum,  178, 

fig.,  177 
ventricosum,  178,  fig., 177 

Cymbella,  12 
Cymopolia  barbata,  fig.,  23 
Cynanchum  Argel,  549 

,,        acutum,  626 
, ,        fruticul  osum ,  fig. ,  623 
,,        ovalifolium,  62(j 

Cynara  Cardunculus,  708 
,,     Scolymus,  708 

Cynodon  Dactylon,  113,  114,  fig., 106 
,,      lineare,  114 

Cynoglossum  officinale,  656 
Cynomorium,  84 

,,         coccineum,  86,  90, 
fig.,  89 

Cynosurus  cristatus,  113,  fig.,  106 
Cyperus  bulbosus,  118 esculentus,  118 

,,     hexastachyus,  118 
„     Hydra,  119 

Cyperus  inundatus,  119 
,,     Iria,  118 ,,     jemenicus,  118 
,,     longus,  118 ,,     odoratus,  118 
,,     peftenuis,  118 ,,     rotundus,  118 
,,     textilis,  118 Cyphia  digitata,  691 

Cypress,  228,  229 
Cypripedium  guttatum,  180 

,,         pubescens,  180 Cytinus  Ilypocistis,  85,  fig.,  91 
Cytisus,  547 

,,     alpinus,  548 ,,      Laburnum,  548 
,,     scoparius,  547 
,,  Weldeni,  548 Cyttaria  Darwinii,  39 

Dacha,  265 
Dacryd,  228 
Dacrydium  taxifolium,  231 
Daffodil,  156 Dahlia,  707 
Dais  madagascai-iensis,  531 Dalbergia  nionetaria,  548 

,,       Sissoo,  548 Damasonium,  101 
,,  indicum,141 Dammar,  228 

Pine,  229 
Dammara  australis,  228,  229 
Dammer  pitch,  394 Danaea  alata,  fig.,  82 
Dandelion,  708 
Daoun  Setan,  261 
Daphne  Bholua,  531 

,,     cannabina,  531 
,,     cestrifolia,  531 
,,     Gnidium,  531 
, ,     Laureola,  531 ,,     Mezereum,  fig.,  530 

pontica,  531 Darwinia,  fig. ,  721 Dasvcladus  clavaeformis,  fig.,  23 
Date,  1.34 
„     Palm,  137 
,,     Plum,  596 Datisca  cannabina,  fig.,  316 
,,  hirta,  317 Datura  Metel,  619 
,,    sanguinea,  620 ,,     Stramonium,  619 
,,     Tatula,  619 Daucus  gummifer,  777 

DaviUa  elliptica,  424 
,,     rugosa,  422 Day  Lilies,  201 Deal,  228 

Deeringia  celosioides,  510,  511 
Dehaasia  media,  fig.,  535 
Delphinium  consolida,  427 

,,        Staphisagria,  427 ,,        tricorne,  fig.,  426 Dent  de  Lion,  708 
Deodar,  228 
Desmidium  mucosum,  13 

,,        Swartzii,  13 Desmochseta  flavescens,  510 
Desmodium  dift'usum,  547 Detarium  microcarpum,  550 

,,       senegalense,  552 Deutzia  crenata,  fig.,  753 
,,      scabra,  754 Devil's  Apple,  620 
„     Bit,  199 
,,     Leaf,  261 Dewaz,  440 

Deyeuxia  rigida,  110 Dliaee,  575 
Dhamnoo,  372 
Dhoona, 394 

,,      Pitch,  394 Dhoonatil,  394 

Dialium  indicum,  549 
Dianella  odorata,  204 
Dicentra  cucullaria,  436 
Dicranum  glaucum,  64 Hchraderi,  52 

,,        spurium,  52 Dictyostegia  orobanchoides,  fig., 
171 

Dicypellium  caryophyllatum,  536 Didesnuis  aigyptius,  fig.,  355 
Didymodon  sphagnoides,  65 Dieffenbachia  Seguina,  128 
Digitalis  ferruginea,  683 

,,      laevigata,  683 
,,      ochroleuca,  683 ,,      purpurea,  fig.,  681,  683 Dill,  777 

Dillenia  scabrella,  424 
,,     speciosa,  424 Dillesk,  24 

Dimorphanthus  edulis,  fig.,  780, 

781 
Dion  edule,  224 
Dionaea  muscipula,  fig.,  433 
Dioscorea  alata,  111 

adenocarpa,  fig. ,  214 

„       dsemona,  214 triphyUa,  214 Diospyros,  596 
P^benaster,  596 

,,  Ebenus596 
j        ,,        Kaki,  596 Mabola,  596 

,,       melanoxylon,  596 Roylei,  596 
,,       tomentosa,  596 virginiana,  596 

Diotis  ceratoides,  513 
Diplazium  esculentum,  79 
Diploclinium  acuminatum,  318 

,,        Evansianum,  fig.,  318 Diplopteris  parahas,  fig.,  388 
Diplusodon  arboreus,  fig.,  574 
Diposis  saniculaefolia,  fig.,  777 
Dipsacus  Fullonum,  700 Ai-^Kxog,  700 
Dipterocarpus  trinervis,  394  fig., 393 

Dipteryx  odorata,  549,  fig.,  546 
Dirca  palustris,  531 
Disa  spathulata,  fig.,  176 
Discaria  febrifuga,  582 
Discopleura  capillacea,  fig.,  777 
Dittany  of  Crete,  661 Diuris,  fig.,  176 
Dividivi,  550 
Divi  Ladner,  601 D'jurnang,  138 
Dodonasa  dioica,  384 

Thunbergiana,  384 
,,       viscosa,  384 Dog  Mercury,  279 Dolichos  bulbosus,  547 

tuberosiis,  547 
Dombeya  spectabilis,  364 
Donax  arundinaceus,  114 Dooghan,  302 Doom  Palm,  135,  137,  610 
Doora,  113 Doorba,  113 
Doorwa,  113 
Dorema  Ammoniacum,  776 
Doronicum  Pardalianches,  707 
Dorstenia  brasihensis,  267 

contrayerva,  fig.,  267 
,,      opifera,  267 Doryphora  Sassafras,  fig.,  300 Doura,  111,  112 

Dracaena  Draco,  99,  203,  204 
,,      termiralis,  203 Dracontium  foetidum,  193 

polyphyllum,  129,193 Dracophylhim  scoparium,  fig.,  448 
Dragon's  Blood,  138,  204,  548 Dragon-trees,  99 
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Drakaea  elastica,  179 
Drimys  axillaris,  419 

, ,     granatensis ,  41^) „     Winteri,  417,  419,  600 
Drogue  amere,  679 
Drosera  communis,  433 

,,      erythrorhiza,  434 
,,     gigantea,  434 ,,      longifolia,  fig.,  433 
,,      lunata,  433 
,,      stolonifera,  434 

Drosopliylliim  lusitanicum,  433 
Drymoda  picta,  fig.,  176 
Dryobalauops  camphora,  394, fig., 393 
Duckweed,  102 
Dudaim,  620 
Duguetia  quitarensis,  421 Dulse,  24 
Dumb  Cane,  128 
Dunantia  achyranthes,  fig.,  704 
Dungan,  302 
Durian,  361 
Durio  zibethinus,  361 
Durra,  113 
Durvillaja  utilis,  21 
Dutchman's  Laudanum,  333 Duvaua  latifolia,  466 
Dwarf  Grass  tree,  203 

Eagle- wood,  551,  579 Earaihau,  520 
Earina  mucronata,  180 
Earth-gall,  762 
Eau  d'Ange,  737 ,,  de  Cologne,  680,  661 

de  Creole,  402 
„  de  Mantes,  279 
,,  medicinale,  684 Ebony, 596 

Ecbalium  agreste,  314 
Eccremocarpus  scaber,  fig.,  675 
Echeveria  lui'ida,  345 Echinophora  spinosa,  fig.,  777 
Echium  plantagineum,  656 
Ecklonia  buccinalis,  21 
Eclipta  erecta,  707 
Eddoes,  128 
Edgeworthia  buxifolia,  648 
Egg  Apples,  621 Egyptian  Bean  of  Pythagoras. 414 
Ehretia  buxifolia,  653 
P^ichornia  speciosa,  fig.,  206 
Ekebergia  senegalensis,  fig.,  463 
Ela-agnus  arborea,  257 

,,      angustifolia,  257 
,.      conferta,  257 
,,  orien talis,  257 ElBeococca  vernicia,  280 
,,  verrucosa,  280 Elaeodendron  Kubu,  587 

,,         Roxburghii,  587 Elaeoptine,  537 
Elais  guineensis,  137 

,,   melanococca,  137 
Elaphrium  excelsura,  fig.,  459 

,,        tomentosum,  460 Elaterium,  314 
Elatine  hydropiper,  fig.,  480 
Elcaija,  Arabian,  464 Elder,  767 
Elecampane,  707 
Elemi,  American,  460 
l-leocharis  capitata,  118 
Elettaria  Cardamomum,  167 

Cardamomum     )  ̂ 
"       Zeylanicum,  fig.,  j  ̂̂ ^^ ,,      major,  167 Eleusine  coracana,  112,113 
,,      stricta,  112 
,,      indica,  114 
,,      Tocusso,  113 Eleuthera  Bark,  279 

•HA/o(r*«!r<ss,  277 

'HXlOToi'TICV  fAt^^OV,  281 Elm,  580 
,,    Spanish,  628 
„    Galls,  31 Elodea  virginica,  406 

Elymus  arenarius,  114 Embelia  Ribes,  648 
,,      robusta,  648 Emblica  ofiicinalis,  280 

Empetrum  nigrum,  284 
Enchelis  Pulviscuius,  15 

,,     sanguinea,  15 Enckea  glaucescens,  518 
,,      unguiculata,  518 Endive,  708 

Endocarpon  miniatum,  45 
Engelhardtia  spicata,  293 
English  Mercury,  279,  513 Enhalus.  141 Ensiao,  345 
Entada  Pursajtha,  553 
Eperua  falcata,  550 
Ephedras,  Asiatic,  234 En,u.i^ov,  199 
Epidendrum  bifidum,  180 
Epimedium  ali)inum,  438 
Epiphegus  americana,  fig.,  610 

,,       virginiana,  610 Equisetum  arveuse,  fig.,  61 
,,        fluviatile,  62 
,,        hyemale,  62 
,,        palustre,  61 
,,        pratense,  63 Eragrostis  poasformis,  fig.,  106 

Eremocarpus  setigerus,  tig.,  276 Ergot,  35 
,,    of  Maize,  114 
,,     of  Rye,  39,  114 Erica  arborea,  454 

Erineum  botryocephalum,  fig.,  31 Juglandis,  fig.,  31 
Eriocaiilon  setaceum,  122 
Eriophorum,  118 

,,        cannabinum,  119 
,,        comosum,  119 Eriostemon  myoporoides,  fig.,  469 Erodium  moschatum,  494 

Erucastrum  canariense,  fig.,  351 Erva  de  rata,  763 Moii-a,  621 
Ervum  Ervilia,  548 
Eryngium  campestre,  776 

, ,      maritimum,  776 Eryngo,  776 
Erythrasa  Centaurium,  614 
Erythrina  monosperma,  548 Erythrine,  48 
Erythronium  americanum,  204 

,,  Dens  canis,  203,  204 Erythroxylon,  fig.,  391 
,,         anguifugum,  391 
,,         areolatum,  391 
,,         campestre,  391 
,,         Coca,  .391 
„         hypericifolium,  391 
,,         suberosum,  391 Escallonia  pulverulenta,  fig.,  752 

Eschscholtzia  californica.  fig.,  430 Esenbeckia  febrifuga,  471 
Esprit  d'lva,  706 Ether,  OEnanthic,  560 
Eucalyptus  Gunnii,  737 

,,        mannifera,  737 
,,        resinifera,  7.''>7 ,,        robusta,  737 Euchresta  Horsfieldia,  548 

Eugenia,  737 
,,      acris,  7.37 aquea, 737 
,,      brasiliensis,  737 
,,      Caryophyllus,  737 
,,      caulifiora,  736 

depauperata,  737 
»,      dysenterica,  737 .rambos,  7.37 

i:ugonia  malaccensis,  737 
,,      Michelii,  737 
,,      Pimento,  737 ,,      tuberculata,  fig. ,  734 
,,      variabilis,  737 Eulophia,  180 liunotia,  fig.,  12 

Kuonymus  europaeus,  fig.,  587 
,,        tingens,  587 Eupatorium  Ayapana,  707 
,,        cannabinum,  707 
,,        glutinosum,  518,  707 
,,        perfoliatum,  707 j  Euphorbia,  fig.,  275 

I         ,,         aleppica,  277 
,,  amygdaloides,  277 
,,  antiquorum,  277 
,,  Apios,  277 
,,         balsaniifera,  278 
,,         buxifolia,  277 
,,         canariensis,  277 ,,  canescens,  277 
,,         Caput  Medusae,  fig., 

277 

,,  cereiformis,  277 
,,  cotinifolia,  277 
,,  Chamaesyce,  277 
,,  Cyparissias,  277 
,,         dendroides,  277 Esula,  277 

,,  Gerardiana,  278 
,,         Helioscopia,  277 
,,         heptagona,  277 hibernica,  277,  280 

,,         hirta,  277 ,,         hypericifolia,  278 ,,         Ipecacuanha,  278 
,,         Lathyris,  280  fig., 

275 

,,         laurifolia,  277 
,,         linearis,  277 
,,         mauritanica,  278 nereifolia,  277 

,,         ofticinarum,  277 
,,  palustris,  277 
,,  papillosa,  277 
,,  parviflora,  277 
,,         pilosa,  277 
,,         piscatoria,  280 Peplis,  277 
,,         Peploides,  277 Peplus,  277 
,,         Pitliyusa,  278 
,,         phosphorea,  278 
,,         portulacoides,  277 
„          thymifolia,  278 ,,         tribuloides,  277 Tirucalli,  277 

spinosa,  277 
,,          ̂ arosa,  277 Euphorbium,  277 

Euphrasia  officinalis,  683 
Eurycoma  longifolia,  468 Eutassa.  228 

,,     excelsa,  228 Evening  Primrose,  725 Evemia  prunastri,  47,  48 

,,      vulpina,  48 Evosmia  corymbosa,  763 
Exccecaria  Agallocha,  278 
Exidia  auricula  Judae,  39 
Exilaria,  12 
Exogen,  fig.,  236 Exogonium  Purga,  631 
Fafeer,  118 
Faghureh  of  Avicenna,  473 
Fagine,  291 
Fagopyrum  esculentum,  503 

,,        tataricum,  503 Fagus  sylvatica,  fig.,  290 Fall  Poison,  199 
F.arsetia,  fig.,  355 
Fava  de  S.  Ignacio,  315 
Fegatella  conica,  .52 
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Fel  Terrae,  672 
Fennel,  776 
Fenugreek,  549 
Feronia  elepliantum,  458 
Ferraria  cathartica,  161 

purgans,  161 Ferula  Asafoetida,  776 
,»     orientalis,  776 
,,    persica,  776 ,,     Szowitsiana,  776 

Festuca  dasyantlia,  110 
,,     duriusculus,  fig.,  106 
„     flabellata,  113 
,,     pratensis,  113 
,,     quadrldentata,  113 Feuiltea  cordifolia,  315 
,,      hederacea,  312 

Feverfew,  706 
Fico  del  inferno,  431 
Ficus  anthelmintica,  267 

,,    aspera,  267 auriculata,  267 
australis,  266 

,,    benghalensis,  267 
,,    Benjamina,  267 
„    Carica,  267 
,,    Dsemona,  267 
,,    elastica,  267 
,,    elliptica,  267 
,,  Granatum,267 
,,    indica,  267,  268 
,,    microcarpa,  267 

prinoides,  267 
,,    pumila,  267 
,,    racemosa,  268 Radula,  267 
„    religiosa,  267,  268 
,,    Rumphii,  267 
,,    Saussureana,  267 
,,    septica,  267 
,,    Sycomorus,  267 toxicaria,  267 
„    Tsjela,  267 

Fig,  266 
Fimi  burree,  664 
Fir,  228 
Firmiana  platanifolia,  360 
Flacourtia  cataphracta,  328 

Ramontchi,  328 
sapida,  328 

,,       sepiaria,  328 Plagellaria  indica,  188 
Flax, 485 
„  -bush,  203 Fleur  de  quatre  heures,  507 

Flotovia  diacanthoides,  708 
Fceniculum  capense,  776 
Folia  Malabathri,  536 

,,    Tamalapathri  or  Indi,  536 
Forbidden  Fruit,  458 
Forstera  clavigera,  fig.,  696 
Fox-grapes,  440 
Fragaria  indica,  565 

,,      vesca,  fig.,  663 
Fragilaria,  12 
Franciscea  uniflora,  684 
Francoa  appendiculata,  fig.,  451 
Frankenia  ericifolia,  fig.,  340 
Fraxinus  excelsior,  617 

,,      rotundifolia,  617 Frazera  Walter! ,  614 
French  Bei-ries,  582 Freycinetia  imbricata,  fig.,  131 
Fruit,  ideal,  of  an  Umbellifer,  fig., 

777  i Frustulia,  12 
Fruta  de  Burro,  (of  Humboldt), 

358,  421 , ,    de  Burro  (of  Carthagena) , 
358 „  de  parao,  383 

Fucus  amylaceus,  24 
cartilagineus,  24 

„    nodosus,  21 
„    serratus,  21 

Fucus  vesiculosus,  21 
,,    tenax,  24 Fuirena  umbellata,  118 

Funiaria  ofikinalis,  fig.,  435 
Fundi,  113 
Fundungi,  113 
Fungine,  41 
Fungus  nielitensis,  90 Furze,  547 
Fusanus  acuminatus,  788 
Fustic,  268 

Gaglce,  128 Calangale,  166, 167 
Galbanum,  776 

,,         officinale,  776 
,,         Persian,  776 Galeopsis  ochroleuca,  661 

Galipea  Cusparia,  471 
,,     officinalis,  471 Galium  Aparine,  fig.,  768 
„     Mollugo,  771 
,,     rigidum,  771 
,,     varum,  771 Gall  of  the  earth,  708 

Gallinha  choca,  391 
Galls,  fig.,  32 
Gama  Grass,  113 Gambler,  762 
Garcinia  cornea,  402 

,,       Kydiana,  402 
,,       Mangostana,  402 
,,       pedunculata,  402 Gardenia  campanulata,  763 Garlic,  203 
,,    Pear,  358 Garou,  .531 

Garrya  elliptica,  fig.,  295 
Gastrodia  sesamoides,  180 
Gaultheria  antipoda,  454 

,,       hispida,  454 ,,       procumbens,  454 Shallon,  454 
Geaster,  90 
Geastrum  multifidum,  fig.,  29 
Gebang  Palm,  138 
Gela,  553 
Gen, 342 
Gendarussa  vulgaris,  679 
Genetyllis,  fig.,  721 
Genipa  brasiliensis,  764 

,,    americana,  764 Genipap,  764 
Genista  tinctoria,  548 
Gentian,  614 
Gentiana  Amarella,  614,  fig.,  612 

,,       campestris,  614 
,,       Catesba?i,  614 
,,       cruciata,  614 
,,      Kurroo,  614 lutea,  614 
,,      pannonica,  614 
,,      punctata,  614 
,,       purpurea,  614 Geoff"roya  spinulosa,  548 
,,      vermifuga,  548 Geophila  reniformis,  763 

Geranium  maculatum,  494 
,,      Robertianum,  494,  fig., 493 

,,      parviflorum,  494 German  millet,  113 
,,      Sarsaparilla,  118 Geum  urbanum,  564 

i    ,,    rivale,  564 Gliohona  Grass,  113 
Gillenia  stipulacea,  564 

trifoliata,  564 
Gilliesia  graminea,  fig.,  196 
Ginger,  166 

,,     grass,  113 Gingerbread-tree,  137 Ginschen,  780 
Ginseng,  780,  781 
Giraumont  seeds,  315 

Gladiolus  segetum,  161 
(Haphyria  nitida,  737 
Glechon  spathulatus,  660 
(ileditschia  triacantha,  .550 
Gleichenia  Hormanni,  79 
Globba  uviformis,  167 
Globularia  Alypum,  666 

,,       orientalis,  fig.,  6C(i Gloionema,  fig.,  12 
Gloriosa  superba,  204 
Glossonema  Boryanum,  fig.,  62.'5 Glyceria  fiuitans,  fig.,  106 
Glycosmis  citrifolia,  458 
Glycyrrhiza  echinata,  547 

,,        glabra,  547 ,,        glandulifera,  547 Gmelina  parviflora,  664 
Gnetum,  fig.,  2,'53 

,,       Brunonianum,  233 ,,       Gnemon,  234,  fig.,  232 Gnidia  daphnoides,  531 Goatbush,  474 
Gobbo, 369 
Gold  of  Pleasure,  3.53 

,,    thread,  427 Gombo,369 
Gomma  da  Batata,  631 
Gomphia  angustifolia,  474 

,,      hexasperma,  474 
,,      Jabotapita,  474 
,,      parvifolia,  474 Gomphocarpus  fruticosus,  626 

Gompholobium,  ,549 
Gomphonema,  12 
Gomplirena  macrocepliala,  511 

,,         officinalis,  511 Gomutie,  137 
Gongonha, 598 
Gonogono,  302 Gonolobus  macrophyllus,  626 
Goorgoora,  648 
Gooseberry,  750,  751 
Gossypium  vitifolium,  370 Gouania  domingensis,  582 
Gourd, red,  314 

,,    white,  314 Grabowskia  boerhaaveifolia,  654 
Graines  d' Avignon,  582 Grains  of  Paradise,  167 
Gram,  421 
Grammonema.  fig.,  12 
Granadilla,  333 
Grana  molucca,  280 
Grape  Vine,  440 
Grapple  Plant,  670 Grasses,  105 
Grass-tree  of  Tasmannia,  203 Gratia  Dei,  684 
Gratiola  peruviana,  684 

,,     officinalis,  684 Grawatha,  148 
Greenheart-tree  of  Demerara,  536 Greenovia  aurea,  fig.,  346 
Grevillea  robusta,  533 
Grewia  asiatica,  372 

,,     elastica,  372 
,,     sapida,  .372 Griffithsia  corallina,  fig.,  23 
,,       sphserica,  fig.,  23 Grislea  tomentosa,  575 Ground  Ivy,  661 

Grumixameira,  737 
Guabinoba,  736 
Guaco,  631,  794 Guaiacine,  479 
Guaiacum,  479 

officinale,  479 
Guarana-bread,  384 Guaranene,  384 
Guarea  Aubletii,  464 

,,     purgans,  464 
,,     spiciflora,  464 Guarea  trichilioides,  464 

Guatteria  virgata,  421 Guava,  736 
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Guazuma  ulmifolia,  364 
Guelder  Rose,  767 
Guepes  v^getantes,  32 
Guettarda  Angelica,  762 

Antirrhtea,  762 
,,       coccinea,  762 Guilandina  Uonduc,  550,  552 

Guildingia  psidioides,  733 Guiniauve,  36^ 
Guizotia  oleifera,  707 
Guj-pippul,  iy4 Guluncha,  309 
Gum  animi,  394 

,.    Arabic,  547,  552,  718 
,,    Kutea,  548 
,,    Doctors',  467 ,,    Dragon,  547 
,,    Elemi,  460 
,,    Gutta,  American,  406 
,,    Hog,  467 .,    Kino,  503,  547,  737 
„    lac,  267,  278,  548 
,,    Senegal,  547  552 
, ,    Tragacanth ,  of  Sierra  Leone , 361 
,,   trees,  7:  6 
,,      ,,    stringy  bark,  736 Gumbo  musqu^,  369 

Gu'iiuii  Orenbergense,  22^ Gunnera  macrocephala,  781 
,,      Panke,  781 
,,      scabra,  781 Gunnia  australis,  180 

(iunny,  372 
Gymnema  lactiferura,  625 

,,       tingens,  626 
Gynerium,  114 

parviflorum,  114 
„       saccharoides,  114 Gynocardia  odorata,  323 

Gypsophila  Struthium,  497 
Gyrogonites.  28 
Gyrophora  deusta,  47 

,,        pustulata,  47 
lladschy,  265 
Ilcsmanthus  toxicarius,  156 
Ilaematococcus  Noltii,  16 

,,  salinus,16 
Ilsematoxylon  campeachianiun. 5.-)0 

Hseniodorum  paniculatum,  152 
„         spicatum.  152,  fij.. 151 

Haimarada,  684 
Hai-tsai,  24 
Ilakea  acicularis,  fig.,  533 Haledscb,  460 
Ilalesia  tetraptera,  fig.,  592 
Halocnemvim  strobilaceum,  513 
Halogeton  tamariscifolimn,  513 
Haloragis  citriodora,  723 
Hamamelis  virginica,  784 
Hanchinol,  575 
Hancornia  pubescens,  600 
llandplant  of  Mexico,  361 
Haplophyllum  tuberculatum,  471 Hasliish,  265 
llasseltia  arborea,  600 
Hazel-nut,  291 
Heather,  454 
Ueathworts,  492 
Hebenstreitia  der.tata, 
Hedeoraa  pulegioides,  660 
Hedera  Helix,  fig.,  780 

,,     tereljiiitinacea,  781 
,,     umbellifera,  781 

Hedwigia  balsamifera,  4G0 
Hedycarpus  malayanus,  383 
Hedychium  coronarium,  1(;6 
Iledyosmum  Bonplandianum,  520 Ileimia  salicifolia,  575 
Hei.steria  coccinea,  443 
Heliamphora  nutans,  fig..  429 
Helianthemum  vulgare,  3.")0 

Helianthemum  canariense,  fig., 
349 Helianthus  annuus,  707 

,,        tuberosus,  709 iHeliconia  Psittacorura.  163 
Helicteres  brevispira,  fig.,  360 

.,       Sacarolha,  361 Heliophila  crithmifolia,  fig. ,  355 
Heliotrope,  Peruvian,  653 
Heliotropium  eui'opaeum,  653 Hellebore,  427 

black,  427 
white,  199 

Ilelleborus  niger,  427 
,,       officinalis,  427 Helminthia  echioides,  709 

Helminthostachys  dulcis,  77 
Helonias  bullata,  199 

,,      dioica,  199 frigida,  199 
Helosis,  83 
Helvella  elastica,  fig.,  33 

'  Helwingia  ruscifolia,  fig.,  298 Hemidesmus  indicus,  626 
Hemlock,  777 

Spruce,  229 
Hemp,  265,  610 

,,     African,  203 
,,     Bengal,  549 Henbane,  619,  620 

Henne,  of  Egypt,  575 
Henslovia,  fig.,  570 
Hepatica,  427 Heracleum  gummiferum,  777 

,,        Spbondyliura,  776 Herbe  au  Charpentier,  708 
„     du  Diable,  641 Herminiura  Monorchis,  fig. ,  173 

Hernandia  guianensis,  531 
Herpestes  amara,  683 
Hetairia  pygmsea,  fig.,  186 
Heteropterys  anomala,  fig.,  389 
Heterostemma  acuminatum,  fig., 

623 Heuchera  americana.  568 
Hibiscus  arboreus,  369 

,,      cannabinus.  369 
,,      Rosa  Sinensis,  369 Sabdariffa,  369 

suratensis,  369 
Hickory,  293 
Mierochloe  borealis,  113 
Hilelgie,  460 Himanthalia  lorea,  21 
Himerantbus  runcinatus,  620 
Hippobroma  alatum,  385 Hippocratea  Arnottiana,  fig.,  584 

,,         comosa,  584 Hippomane  Mancinella,  278 
Hippophae  rhamnoides,  fig.,  257 
Hippuris  vulgaris,  fig.,  723 
Hog  gum  401, 
,,  -meat,  .507 ,,  -nut  of  .Jamaica,  280 
,,  -plums,  465,  467 Holbbllia,  302 

Holigarna  longifolia,  466 Hollyhock,  369 
Honesty,  354 Honewort  777 
Honey  Locust,  550 

„      Euxine,  455 ,,     Narbonne,  661 Honeysuckle,  767 
Hop,  265 
Hordeum  ^Egiceras  109 Horehound,  660 
Horse-chesnut,  384 

,,  American,  384 Horseradish,  353 
Hortia  braziliana,  471 
Hottentot's  Fig,  526 
Houttuynia  cordata,  fig.,  521 ITovenia  dulcis,  582 
Iloya  viridiflora,  625 

Hug»nia  Mystax,  489 
Huile  des  Marmottes,  558 
llumirium  balsamiferum ,  447 

,,        crassifolium,  fig.,  447 
,,        floribundum,  447 Humulus  Lupulus,  fig.,  265 

Hungary  water,  661 
lluon  Pine  of  Tasmannia,  228 Hura,  276 

,,     crepitans,  280,  fig.,  278 Hureek,  113 
Hurryalee,  113 
Hya  Hya,  600 Hyaenanche  globosa,  280 
Hydnocarpus  venenatus,  323 
Hydnora  africana,  86,  91,  fig.,  92 
Hydrangea  hortensis,  fig. ,  569 Thunbergii,  .570 

, .        virens,  fig.,  569 
Hydrastis  canadensis,  427 
Kydrilla  alternifolia,  141 
Hydrocharis  Morsus  Ranae,  141 
Hydrocleis  Commersoni,  fig.,  208 
Hydrodictyon  utriculatum,  15, 

fig.,  16 
TTydrogastrum,  fig.,  21 
Hydropeltis  purpurea,  413,  fig., 

412 
Hydrophylax  maritima,  764 
Hydrophyllum  canadense,  639,  fig. , 

638 virginianum,  638 
Hydrostachys  verruculosa,  fig.  482 
Hymensea  verrucosa,  551 

Courbaril,  550,  551 ,  552 
Hymenandra  Wallichiana,  fig..  647 
Hymenocystis  caucasica,  fig  .  79 
Hymenodictyon  excelsum,  762 
Hyobanche  sanguinea,  fig.,  610 
Hyoscyamus,  fig.,  618 

albus,  620 

,,         niger,  620 Hypanthera  Guapeva,  315 
Hypericum  connatum,  406 

,,        floribundum,  fig.,  405 
,,        hircinum,  406 ,,       laxmsculum,  406 perforatum,  406 

Hyphaene  coriacea,  135 
,,      thcbaica,  137 Hypnea,  5 
,,       muciformis,  24 Hypnum  squarrosum,  55 

Hypocyrta  gracilis,  fig. ,  671 
Hypoporum  nutans,  118 
Hypoxis  erecta,  154 Hypoxylon  punctatum,  fig. ,  29 
Hyssop,  660.  661 
Iceland  Moss,  fig.,  48 
Ice-plant,  526 
Ichnocarpus  frutoscens,  600 Icica  altissima,  460 

,,    ambrosiaca,  460 Aracouchini,  460 

,,    Carana,  460 ,,    Icicariba,  460 
,,    guianensis,  460 Ignatia  amara,  603 Ileodictyon,  39 

Ilex  Gongonha,  598 
,,  Macoucoua,  598 ,,  macrophylla,  fig.,  597 
,,  paraguayensis,  598 
,,  theezans,  598 
,,  vomitoria,  598 Illicium  anisatum,  419 

,,      floridanum,  419 
,,      religiosum,  419 Illupie-tree,  591 '  Imbricaria  malabarica,  591 

j       ,,       maxima,  591 I  Impatiens  Balsamina,  fig. ,  490 
I       ,,        macrochila,  fig.,490,491 '  Nolitangere,  492 
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Imperata  arundinacea,  111 
1  license- wood,  460 
Indian  Gurjun,  394 

„     Itubber,  2()7,  278 
,,     Chocolate-root,  5(54 Cress,  366 
.,     Figs,  fig.,  747 
„     shot,  169 

Indigo,  547.  548,  600,  626 
ludigofera  Anil  548 

5,       ccEHilea,  548 
enneaphylla,  547 

,,        tinctoria,  548,  549 
Inga  fscculifera,  553 
,,  vera,  553 
,,   tetriipliylla,  552 

Inocarpus  edulis,  531 
Inula  lleleniuni,  707 
Inuline,  707 
lonidium  Itubu,  339 

,,      parviflorum,  339 Poaya, 339 
Ipecacuanha,  278,  339,  762 Guiana,  507 

of  Venezuela,  626 
,,         wild,  625 Ipebranco,  664 

Ipe-tabacco.  677 
Ipouicea  batatoides,  631,  fig.,  630 

ficifoha,  fig.,  632 
,,      macrorhiza,  631 
,,      marilinia,  631 
,,     operculata,  631 

pandurata,  631 
,,      Quanioclit,  631 
,,      sensitiva,  631 
,,      Turpethum,  631 
,,     tuberosa,  631 

l-.^of/.uvri,  199 277 
Iridsea  edulis,  24 
Iris,  fig.,  159 

,,  fcetidissima,  161 
,,  Florentina,  160 
,,  germanica,  161,  fig.,  159 
,,  pseud  acorus,  160,  161 
,,  sibirica,  161 
,,  tuberosa,  160 
,,  verna,  160 
,,  ve'.sicolor,  160 Ironwood,  596 

1  satis  tinctoria,  354 
Isidium  Westringii,  47 
Iskeel,  204 
Isnardia  alternifolia,  725 
Isoetes  setacea,  73 
Isotoma  longiflora,  692 
Itaballi,  380 
Itaka-wood,  548 
Ivarancusa,  114 
Ivory,  vegetable.  138 
Ivy,  781 
'I|;<z,  708 
Uivv,  70S 
Jaborosa  runcinata,  620 
Jaboticaburas,  736 
Jabuti,  737 
•Jabuticaba,  736 
J.Tcaranda,  553 

procera,  677 
Jack,  270,  791 
Jackals  Kost,  or  Kaiump,  91 
Jagery,  136 
Jalap,  631 

,,     plant,  507 ,,    Male  of  Mestitlan,  631 
Jamrosade,  736 
Jangi,  141 
Janipha  Manihot,  328 
Japan  Lacquer,  466 
Jarbao,  663 
Jasmine,  616,  651 

.,  essential  oil  of,  651 
Jasminum  augustifolium,  651 

Jasminum  grandiflorum,  651 
,,       ligustrifolium,  fig.,  650 
,,       officinale,  651 
,,        pubescens,  651 
,,        feauibac,  651 
,,        undulatuin,  651 Jatropha  glauca,  280 Maniliot,  111,  280 

,,       officinalis,  279 
purgans,  280 

,,      urens,  281 Jaursa,  547 Jewbush,  278 
Jito,  464 
Job's-tears,  114 
Joliffia  africana,  314 Jondla,  113 
Jowaree,  113 
Jubsea  spectabilis,  135 
Jubelina  riparia,  fig.,  388 
Juglans  cathartica,  292 

nigra,  293 
„     regia,  293,  fig.,  292 Jujube,  582 

Juncus  acutiflorus,  fig.,  191 
Jungermannia  bidentata,  fig.,  59 

,,  hyalina,  fig.,  59 Jungle  Bendy,  316 
Juniper,  228,  229 
Juniperus  communis ,  229 

,,       oxycedrus,  228,  229 Sabina,  229 
,,       virginiana,  fig.,  228 Juriballi  bark,  462 

Jussisea  Caparosa,  725 
peruviana,  725 

,,     pilosa,  725 ,,     scabra,  725 Justicia  biflora,  679 
,,     Ecbolium,  67.0 
, ,     paniculata,  679 
,,     pectoralis,  679 

Kadsura  japonica,  fig.,  305 
KiKuipferia  Galanga,  167 

,,        pandurata,  165 Knkaterro,  231 
Kala  kangnee,  113 
Kaladana,  631 
Kalaf,  255 
Kalanchoe  brasiliensis,  345 
Kalmia  latifolia,  454 
Kalumba  root,  308 
Kandelia  Rheedii,  fig.,  726 
Kangaroo  Apple,  621 

,,      Grass,  113 Kan  ten,  24 
Ka-ri-shutur,  547 
Kassou-Khave,  of  Senegal,  462 Kat,  587 
Katu-tutan,  378 
Kau  Apple,  596 
Kawrie  Tree,  of  New  Zealand,  228 
Kayo  Umur  Panjang,  737 
Kerobeta,  460 
Khair-tree,  553 
Khat,  587 
Khaya,  462 Khen,  466 
Khumr-ool-majnoon,  309 
Khus,  113 
Kidar-patri,  458 
Kidney  Bean,  Scarlet  Running, 

548 , ,  Under-ground ,  547 Kielmeyera  rosea,  fig.,  396 
,,        speciosa,  397 Kino,  African,  547 

,,     East  Indian,  547 Kiriaghuna,  625 
Kirschenwasser,  558 
Kniglitia  excelsa,  533 
Knowltonia  ve.sicatoria,  427 
Kodoya  Bikh,  427 
Kodro,  113 

Kokra,  283 
Kola,  361 

,,    nuts,  604 KoXAa,  708 

Ko,aa^6?,  of  Diosc,  454 Koollah-i-IIuzareh,  640 
Kopeh-roots,  128 Kora  Kang,  113 
Korras,  203 
Koshel,  113 
Krameria  cistoidea,  fig.,  377 

triandra,  378 Kuchoo,  128 
Kunda  Oil,  464 Kunkirzeed,  708 
Ktjv'iz^au.fS'^  of  DlOSC,  513 
Kuntbia  montana,  135 
KvTni^oi,  of  Hippocrates,  118 
Kuteera,  '.m Kuthar-chara,  458 
Kutulegee,  46:? 
Kydia  calycina,  364 
Kylhnga  odorata,  118 

,,      triceps,  118 
Labaria  plant,  of  Demerara,  l!i3 Laburnum,  547,  548 Lace-bark,  531 
Lachnanthes  tinctoria,  152 
Lacistema  serrulatum,  fig.,  329 
Lactuca  altissima.  708 

,,     sativa,  709 Scariola,  708 
,,      sylvestris,  708 
,,     virosa,  708 Lactucarium,  708 

Ladanum,  350 
Ltetia  apetala,  328 
Lagenaria  vulgaris,  313 
Lagerstromia  Reginse,  575 
Lagetta  lintearia,  531 
Lagurus  ovatus.  111 Lalo,  361 
Lamb's  Lettuce,  698 
Laminaria  bracteata,  21 

,,       bulbosa,  21 
,,        digitata,  21 potatoi-um,  21 
,,       saccharina,  21 Lancewood,  421 

Langsat,  464 Langsdorffia,  83 Lanseh,  464 
Lantana  pseudo-thea,  663 
Lapageria, 

,,       rosea,  fig.,  217 Aofzocdov  >iy,Tluro)i ,  503 
Lappa  major,  708 

,,    minor,  708 Laranga  da  ten-a,  458 Larch,  229 
Lardizabala  tritemata,  fig.,  30-3 Laser  Cyrenaicum  ,776 
Laserpitium  Siler,  fig.,  777 

,,        glabrum,  777 Lasiandra  argentea,  733 
Lathraea  Squamaria,  610 
Lathyrus  Aphaca,  547,  548 Cicer,  547 

,,      tuberosus,  547 Laurel,  558 
T.aurentia  pinnatifida,  24 
Laurus  nobilis,  537 
Lavandula  Spica,  660 

,,        Stcechas,  660 
,,       vera,  660 Lavender,  660,  661 
,,       French,  660 Laver,  18 

,,    green,  IS Lavradia  Vellozii,  fig.,  343 
Lawsonia  inermis,  575 
Lecanora  atra,  47 
!       .,      cerina,  47 
1       ,,      hasmatomma,  47 
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Lecanora  perella,  47,  fig.,  45 
,,      tartarea,  47 Lecanorine,  48 

Lecheguana  honey,  384 
Lechetres,  277 
Lecidea  geographica,  49 

,,     luteo-alba,  47 Lecythis  grandiflora,  fig.,  740 
,,      oUaria,  740 ovata,  fig.,  739 

Ledebouria  hyacinthoides,  204 
Ledum  latifolium,  454 

,,     palustre,  454 Leek.  203 
Leersia  oryzoides,  fig.,  10(5 
Leguminous  structui-e,  fig.,  545 Leiteira,  277 
Lemna,  99 
Lemon,  458 

,,     grass,  113 Lentils,  547 
Leonotis  nepetifolia,  tJGO 
Leontice  Leontopetalum,  438 
Leonurus  Cardiaca,  661 
Leotia  uliginosa,  30 
Lepidium  africanum,  fig.,  355 
Lepidostachys  Roxburghii,  283 
Lepraria,  46 

,,      chlorina,  47 Leptolaena  multiflora,  486 
Leptomeria  acida,  fig.,  787 

„        Billardieri,  788 Lepturis,  107 
Lepurandra  saccidora,  271 
Lepyrodia  hermaphrodita,  fig., 121 
Leschenaultia  formosa,  fig.,  694 
Lessonia  fuscescens,  21 
Lettuce,  708,  709 

,,      opium,  621 Leucas  martinicensis,  660 
Leuceria  tenuis,  fig.,  703 
Leucobryum  albidum,  65 

,,        minus,  65 
,,        longifolium,  65 Leueoium  vernum,  156 

Leucolajna  rotundifolia,  fig. ,  774 
Leucomeris  spectabilis,  fig.,  703 
Leucopogon  Richei,  449 
Liane  a  blessures,  180 

rouge,  424 
,,    a  sirop,  672 Libanus  thurifera.  459 

Libidibi,  550 
Licaria  guianensis,  536 
Lichtensteinia  pyrethrifolia,  777 
Lign-aloes,  552 
Lignum  colubrinum,  603 Rhodium,  460 

,,     vitse,  479 
,,        ,,    of   New  Zealand, 737 

Ligustrum  vulgare,  fig.,  617 
Lilac,  616,  617 

,,     Persian,  616 Lilacine,  617 
Lihengrun,  161 
Lilium  candidum,  204 

,,     chalcedonicum,  201 
,,     pomponium,  203 Lily  of  the  Valley,  204 

Lime,  458 
Limnanthes  Douglasii,  366 
Limnocharis  Plumieri,  fig.,  208 
Limnochloa  plantaginea,  118 
Limonia  Laureola,  458 
Linaria,  fig.,  683 

,,      cymbalaria,  684 Elatine,  684 
,,      ramosissima,  684 
,,      vulgaris,  684 Lingua  de  Fin,  331 

Linnaea  borealis,  fig.,  767 
Linum  catharticum,  485 

,,    perenne,  fig.  485 

Linum  selaginoides,  485 
,,     usitatissimum,  485 Lipcchaeta umbellata,  figs., 703,704 

Lippia  citrata,  664 
Liquidambar  orientale,  253 

Altingia,  fig.,  253 
,,         styraciflua,  253 Liquid  Storax,  229 

Liquorice,  547 
,,       root,  547 Liriodendron  tulipifera,  418 

Lissanthe  sapida,  448 Litchi,  383 
Lithocarpus  javensis,  291 
Lithospermum  tinctorium,  656 Litmus,  47 
Litssea  Baueri,  fig.,  535 
Littsea  geminiflora,  fig.,  156 
Loasa  Pentlandica,  fig.,  745 
Lobelia  cardinalis,  693 

„     inflata,  692 
,,     urens,  693 ,,     syphilitica,  fig.,  692 Locust-tree,  548,  549,  550 

,,        West  Indian,  .550 
Logania  fioribunda,  fig.,  602 
Logwood,  547,  550 
Loiseleuria  procumbens,  455 Lolium,  107 

,,      perenne,  113 ,,      temulentum,  113 Longan,  383 
Lonicera  casrulea,  767 

,,      tatarica,  fig.,  767 Lophira  alata,  fig.,  395 
Loranthus  chrysanthus,  fig.,  789 Lord  Wood,  253 
Lote-bush,  582 
Lotophagi,  582 
Lotus,  414 
Loudonia  aurea,  fig.,  722 
Love  Apple,  621 Lucerne,  547 
Ludwigia  Jussiseoides,  fig.,  724 
Luffa  amara,  314 

acutangula,  314 
„  Bindaal,  314 drastica,  314 

foetida,  313 

,,  purgans,  314 Luhea  divaricata,  372 
,,    grandiflora,  372 Kvxiov  ivhixov  of  Diosc,  438 

Lunaria  botryoides,  77 
Lungs  of  the  Oak,  fig.,  48 Lunulinse,  12 
Lupuline,  265 Lus-a-ghrasis,  783 
Luzula'carapestris,  192 Lychnis  Chalcedonica,  497 Flos  Cuculi,  fig.,  496 

,,      dioica,  497 ,,      diurna,  fig.,  498 Lycopode,  70 
Lycopodium  alpinum,  70 

,,         annotinum,  fig.,  69 catharticum,  70 
,,         clavatum,  70 ,,         denticulatum,  fig., 69 
,,         rubrum,  70 
,,         Phlegmaria,  70 
,,        Selaginoides,  70 Selago,  70 
,,         squamatum,  70 Lycopus  europaeus,  661 

Lygeum  Spartum,  111 Lysimachia  ciliata,  645 
hybrida,  645 Lysurus  mokusin,  39 

Lythrum  Salicaria,  fig.,  575 
Mace  302 
Machserium  Schomburgkii,  548 Mache,  698 
Madura  anrantiaca,  266,  268 

Madura  tinctoria,  268 
Maba  elliptica,  fig.,  595 
Macrocystis  pyrifera,  21 
Macropiper  methysticum,  fig.,  516 518 
Macrozamia  spiralis,  224 Madder,  770,  771 

of  Bengal,  770 of  Chili,  770 
Madhuca-tree,  591 
Madia  sativa,  707 
Madoodooma,  591 
Maesa  argentea,  fig.,  647 

,,     ovata,  fig.,  647 Magnolia  acuminata,  418 
5,      auriculata,  418 
,,       conspicua,  418 
,,      excelsa,  419 
,,       Frazeri,  418 glauca,  418,  fig.,  417 
,,      grandiflora,  418 
, ,      pumila,  418 tripetala,  418 

,,       Yulan,  418 Magonia  glabrata,  384 
,,      pubescens,  384 Maguei-metl,  158 

Maguey  de  Cocay,  158 
Mahogany,  462  536 Mahva-tree,  591 Maimunna,  582 
Mai's  peladero,  115 
Maize,  111,  112,  114 Maizurrye  Palm,  138 McCXMV,  431 
Malach,265 
MaAa%'^  of  Diosc,  369 
Malaxis  paludosa,  fig.,  177 
Malesherbia  fasciculata,  fig.,  335 
MaX;vo9a?LA>j  of  Theophrastus,  118 Mallow,  369 
Malpighia,  fig.,  388 

,,       Moureila,  390 Malva  crispa,  369 
„    sylvestris,  fig.,  368 IMammee  Apple,  402 ]\Iammillaria,  fig.,  746 

Manaca,  684 Manawa,  665 
Manchineel,  278 tree,  677 

„    Bastard,  600 Mand,  113 
iMandioc,  280,  281 
Mandragora  officinalis,  620 Mandrake,  620 

Apples,  621 Manettia  cordifolia,  763 
Mangifera  indica,  466 
Mangletia  glauca,  419 Mango,  466 
Mangold  Wurzel,  513 
Mangosteen,  402 Mangrove,  718 

,,      "White,  of  Brazil,  665 Manguai,  158 
Manguei  divinum,  158 Man-guri,  128 Mani,  401 
Manihot,  111,  277 

Aipi.  281 
,,      utilissima,  280 Manioc,  328 

Manita,  .361 
JMankuchoo,  128 
Manna,  547,  617,  737 

,,     of  Briangon,  229 
,,      Persian,  342 ,,     of  Mount  Sinai,  341 Mannite,  41,  617 

Mantisia  saltatoria,  fig.,  166 
Maprounea  brasiliensis,  281 Mara,  460 
Maranta  AUouyia,  169 

,,      arundinacea,  169 
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Maranta  nobilis,  KiO 
ramosissima,  IGt) 

Marattia  alata,  82 
Marcgravia  umbelLata,  404 
Marchantia  cotnniuUta,  tig.,  58 

polyinorpha,  52 
Margaricarpus  setosus,  5(i2 
Margosa-troe,  4(i  t 
Marignia  obtusifolia,  fig.,  459 
Marigold,  Pot,  708 
Mariscus,  118 
Marjoram,  tiGO 
Marlea  begonifolia,  fig. ,  71!) 
Marmalade,  591 
Marmaleiro  do  Mato,  331 
Marmeleiro  do  Campo,  281 
Marron  d'Eau,  723 JMarrubium  vulgare,  660 
IMarrum  Grasses,  114 
Marsdenia  tenacissima,  626 

,,        tinctoria,  626 Marshmallow,  369 
Marsilea  polycarpa,  71 

pubescens,  fig.,  71,  72 
,,      vestita,  71 

Marsypianthus  hyptoides,  6(>0 
Martinezia  caryotiEfolia,  135 
Marty nia  lutea,  fig.,  669 

,,      proboscidea,  670 Maruta  fcetida,706 
Marvel  of  Peru,  506,  607 
Massoola  boats,  372 
Masticli,  466 
Mate,  598 
Mathiola  livida,  fig.,  355 

oxyceras,  fig.,  355 
Matico,  518,  661,  707 
Matricaria  Chamomilla,  706 
Mauritia  flexuosa,  135 

,,  vinifera,  136 
Mayaca  fluviatilis,  189 

„     Vandellii,  fig.,  189 
May-apple,  427 Maynas  resin ,  401 
Mays  del  Monte  j  90 
Maytenus  chilonsis,  587 
Meadow  Saffron,  199 
Mechamek,  631 
Meconine,  431 
Meconopsis  napalensis,  431 
Medick ,  547 
Medinilla  macrocarpa,  fig.,  731 

radicans,  fig..  731 
Medlar,  560 

,,     of  Surinam,  591 
Medusa  aurita,  8 
Meesia  longiseta,  fig.,  64 
Megaclinium  Bufo,  fig.,  179 
MrrKuv,  431 
Melaleuca  Cajeputi,  737 
Melambo-bark,  471 
Melampyrum  pratense,  683 
Melanorrhcea  usitatissima,  466 
Melanoxylon  Brauna,  550 
Melastoma  malabathrica,  733 
Melia  Azedaracli,  464 

,,    Azedarachta,  464 
Melianthus  major,  479 
Melicoccabijuga,  383 
Melilot,  549 
Melilotus  caerulea,  549 

,,  officinalis,  649 
Melissa  Calamintha,  661 

,,     officinalis,  661 
Melochia  graminifolia,  fig  ,  363 
Melodinus  monogynus,  600 
Melon,  313 
Meloseira,  12 
Meraecylon  edule,  733 
Mendezia  bicolor,  fig.,  703 
Menispermine,  309 
Menonvillea  linearis,  fig.,  355 
Mentha  aquatica,  660 

„     arvensis,  660 
,,     citrata,  660 

Mentha  Pulegium,  660 
,,     rotundifolia,  660 
,,     viridis.  660 Mentzelia  hispida,  745 

Menya,  113 
Menyanthes  trifoliata,  614 Mercurialis,  279 

annua,  276,  279 
,,        perennis,  276,  279 ,,      •  tomcntosa,  279 Mercuric  do  campo,  391 

,,      vegetal,  684 Meriandra  benghalensis,  6()0 
Mertousia  dichotoma,  79 

,.       flexuosa,  fig.,  80 Merulius  lacrymans,  39 
,,      vastator,  39 Mesembryanthemum,  fig.,  62.j 
,,      sequilaterale,  526 
,,       copticum,  526 ,,      crystallinum,  526 
, ,      edule,  525 ,,      emarcidum,  526 
,,      geniculiflorum,  526 
,,      nodiflorum,  526 Mespilodaphne  pretiosa,  536 Mesua  ferrea,  402 

Metl,  158 
Metrosideros  buxifolia,  736 

,,         lucida,  7;<6 ,,         polymorpha,  737 Meum  athamanticum,  776 
„      Mutellina,  776 Mexical  or  aguardiente  de  Maguey, 158 

Mezereum-bark,  531 
Michelia  Doltsopa,  419 

,,      gracilis,  419 „      Tsjampac,  or  Chanipaca, 418 
,,      montana,  418 Miconia  longifolia,  733 
,,     tinctoria,  733 Microcachrys  tetragona,  228 

Microdon  ovatum,  fig.,  666 
Microglena  monadina,  2 
Microlaena  spectabilis,  364 
Micromega,  12 
Micromelum  monophyllum,  fig.. 457 

Miersia  chilensis,  fig.,  196 
Mignonette,  356 Mikania  Guaco,  707 

officinalis,  707 
,,      opifera,  707 Mildew,  39,  fig.,  35 

Milfoil,  706 
Mimosa  saponaria,  553 

,,     sensitiva,  553 Mimulus  guttatus,  683 
Mimusops  Elengi,  591 

Kaki,  591 Mint,  660 
Mirabilis  dichotoma,  507 

Jalapa,  507,  fig.,  606 
longiflora,  507 

,,      suaveolens,  507 Missebroed,  194 
Mistletoe,  791 
Mnium  cuspidatum,  fig.,  54 
Moacurra  gelonioides,  fig.,  583 
Modecca  integrifolia,  322 

,,       palraata,  322 Mcerua  angolensis,  fig.,  357 Mohaut,369 
Moho  Moho,  518 
Mohoe,  369 
Mohria  thurifera,  79 
Molinia  varia,  113 
Momordica  Balsamina,  314 

,,  Charantia,  314 
,,        Elaterium,  314 monadelpha,  314 
,,        operculata,  314 Monachanthus  viridis,  178 

Monarda  punctata,  661 
,,      fistulosa,  661 Monesia  bark,  .591 

Monnina  i)olystachya,  378 
,,       salicifolia,  378 Monochoria  vaginalis,  206 

I  Monoclea  crispata,  fig.,  69 
I  Monodora  Myristica,  422 Monotaxis  tridentata,  fig.,  276 
Monotropa  llypopithys,  fig.,  452 
Monsonia  speciosa,  494 
Monstera  Adansonii,  J  29 

,,      pertusa,  193 Mootha,  118 
Mopha,  591 
Moquilea  canomensis,  fig.,  542 Mora  excelsa,  553 
Morinda  Royoc,  762 
Moringa  aptera,  fig.,  336 

,,      pterygosperma,  357,  fig., 336 
Moronobea  coccinea,  401 
Morphia,  431 Morus  alba,  fig.,  266 

,,    nigra,  267 Moscharia  pinnatifida,  708 
Mountain  Ash,  560 

„      Tobacco,  707 Mouron,  645 
Mowra,  591 
Moxa,  40 

,,     of  China,  705 Moxo-moxo,  707 
Mucor  caninus,  29 

,,     Mucedo,  fig.,  30 Mucuna  pruiiens,  548,  549 Mudar,  626 
Muhlenbeckia  adpressa,  503 JVIulberry,  266,  267 

white,  267 
Mulgedium  floridanum,  708 Mundia  spinosa,  378 Munduli,  547 
Munjeeth,  770 
Murdannia  scapiflora,  188 Murici,  390 
Murucuja  ocellata,  333 
Musa  Paradisiaca,  fig.,  163 

„    textilis,  163 Musanga,  270 
Muscardine,  32 
Muscari  moschatum,  204 Musk,  458 

,,  -root,  Persian,  777 Mustard,  353 
„      tree  of  Scripture,  652 Myanthus  barbatus,  178 

Mylitta  australis,  39 
Mylocaryum  ligustrinum,  fig.,  445 Myoschilos  oblongus,  787 
Myrica  cerifera,  fig.,  256 

„     Gale,  fig.,  266 
,,     sapida,  256 Myricaria  germanica,  342 

Myristica  acuminata,  .302 
,,      Bicuiba,  302 
,,      fatua,  302 ,,      fragrans,  fig.,  301 
,,      madagascariensis,  302 
,,      moschata,  302 
,,      officinalis,  302 spuria,  302 
,,      Otoba,  302 ,,      tomentosa,  302 Myrobalan,  718,  460 

Myrobalani  Emblici,  280 
Myrodia  angustifolia,  361 
Myrospermum  peruiferum,  652 

,,  toluiferum,  552 Myrrhinium  atropurpureum,  733 
Myrsine  africana,  648 

„      bifaria,  648 ,,     floridana,  647 Myrtidanum,  737 
Myrtle,  736,  737 
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INIyrtus  communis,  734,  736,  73' fig..  72 nummularia,  736 
„     Tabasco,  737 

Myscolus  hispanicus,  709 
Nabalus  albus,  708 

,,      serpentaria,  708 Nabk,  582 
Nagkesur,  402 
Nagla  Ragee,  113 
Nagur-Mootha,  118 
Naias,  101 
Napha-water,  458 
Napoleona  imperialis,  fig.,  728 
Naranjitas  de  Quito,  621 
Narceine,  431 
Narcissus  odorus,  156 

Poeticus,  156 
Pseudo- Narcissus,  157 
Tazetta,  156 

Narcotine,  431 
Nard,  698 
Nardostachys  Jatamansi,  698 
Narthecium  ossifragum,  192 
Natchnee,  113 
Native  Carrot,  494 

,,     Currant,  449 
,,     Potato,  of  Tasmannia,  li Navicula,  12 

Navicularia;,  12 
Neb-neb,  553 
Nectandra  cinnamomoides,  536 

cymbarum,  536 
,,        Rodisei,  536 
,,        Puchury,  536 Nectarine,  558 

Neem-tree,  464 
Neer-mel-neripoo,  480 
Negro's-head,  138 Nehai,  82 
Nelsonia  campestris,  fig.,  678 
Nelumbium  luteum,  415 

,,        speciosum,  fig,,  414 Nepenthes  distillatoria,  fig.,  287 
Nepeta  Glechoma,  661 
Nephrodium  esculentum,  79 Nerium  odorum.  600 

,,     Oleander,  600 Nertera  depressa,  762 
Nesnea  verticillata,  575 
Nettle -tree,  580 
Neurosperma  cuspidata,  314 
New  Zealand  Flax,  203 

,,  Spinach,  527 Nicandra  physaloides,  620 
Nicker-tree,  552 
Nicotiana  multivalvis,  618,  736 

persica,  619,  620 rustica,  620 
,,       Tabacum,  620 Niepa  bark,  477 

Nieshout,  .385 
Nightshade,  619 
Nima  quassioides,  477 
Niouttout,  460 
Nipa  fruticans,  fig.,  133 
Nir  Bishi,  427 
Nirbikhi,  427 
Nitella,  fig.,  28 
Nitraria  Schoberi,  fig.,  389 NitrariaceEe,  389 
Nolana  paradoxa,  7.'?6 ,,     prostrata,  fig.,  654 Norfolk  Island  Pine,  228 
Nostoc,  18 foliaceum,46 

,,     lichenoides,  46 Notelaea  ovata,  fig.,  616 
Nothochlsena  piloselloides,  79 
Noyau,  631,  ̂ 158 Nuphar  luteum,  410,  411 
Nut,  Quandang,  788 
Nut-grass,  119 
Nutmeg,  30'j 

I  Nutmegs,  Brazilian,  536 ^        ,,      of  Santa  Fe,  302 
Nuts,  Brazil,  740 

,,     Singhaift,  723 
,,     marking,  464 Nux  Vomica,  603 

Nyctanthes,  fig.,  650 
,,        Arbor  tristis,  651 

Nymphaea  alba,  figs.,  409,  410 
Nyssa  candicans,  720 

,,     capitata,  720 montana,  fig.,  719 
Oak,  291 
Oak-currants,  31 
Oak- spangles,  fig.,  31 
Oaiiani,  401 
Oat,  111,  fig.,  107 
Obeonia  portulacoides,  513 
Oberonia  Griffithiana,  fig.,  176 
Ol3^vcc,,  214 "Oz'o-r^oc,  356 
Ochna  dubia,  fig.,  474 

,,    hexasperma,  474 Ochranthe  arguta,  fig.,  571 Ochro,  .369 
Ochroma  Lagopus,  361 
Octoblepharum  albidum,  fig.,  64 
*  ,,  cylindricum,  65 
Ocymum,  520 

,,      febrifugum,  661 ,,      incanescens,  660 Odina  wodier,  466 
Odontoglossum  grande,  fig.,  183 Oinanthe  crocata,  777 

,,      pimpinelloides,  776 ,,      Phellandrium,  777 Oilnocarpus  Bacaba,  137 
(I'nothera  biennis,  724 
Oe;echee  Lime,  720 Oil  of  Almonds,  558,  560 
,,  of  Bitter  Almonds,  558 
,,  cake,  353 ,,  Cajeputi,  737 ,,  of  Carapa  guianensis,  464 
,,  Gingilie,  670 ,,  of  Hops,  265 
,,  of  Lavender,  660 
,,  of  Lilies,  204 
,,  Madia,  707 ,,  of  Neroli,  458 
,,  Olive,  616 „  of  Rhodium,  631 
,,  of  Sesamum,  670 
,,  of  Spearmint,  660' ,,  of  Spike,  660 ,,  of  Tobacco,  620 
,,  of  Turpentine,  228 
,,  of  Wintergreen,  454 

01,  128 Olax  Zeylanica,  444 
Olea  Europsea,  616 

,,  fragrans,  617 Oleander,  600 
Oldenlandia  umbeilata,  764 
Olibanum,  459 
Olio  di  Marmotta,  455 
Olive,  464,  616 
Ombrophytum,  90 
Omphalea,  280 
j       ,,       triandra,  279 [Omphalobium  Lamberti,  468 Onion,  203 
Onobrychis  sativa,  547 
Onychium  lucidum,  fig.,  80 
Opegrapha  scripta,  fig. ,  45 
Ophiocaryon  paradoxum,  fig.,  383 
Ophioglossum  lusitanicum,  77 

,,         vulgatum,  77 Ophiorhiza  Mungos,  762 
Ophioxylon  serpentinum,  600 
Ophrys  apifera.  fig.,  174,  177 
Opoidia  galbanifera,  776 
Opopanax, 776 Chironum,  776 

Oporanthus  luteus,  157 Opuntia,  747 
Dillenii,  fig.,  746 

,,      Tuna,  747 
,,      vulgaris,  747 Orach,  Garden,  513 

Orange,  458,  fig.,  457 
,,      horned,  457 ,,      within  Orange,  457 

Osage,  266.  268 
,,      Quito,  621 

Orchall,  47 
Orchid  flower,  fig.,  178 
Orchis  mascula,  fig.,  174, 180 Orcine,  48 
Orelha  de  Gato,  406 

,,    de  Onga,  308 Oreodaphne  cupularis,  536 
,,        exaltata,  536 fostens,  536 

,,        opifera,  537 Oreodoxa  frigida,  135 

,,      regia,  135 Oreoseris  lanuginota,,  fig.,  704 
Origanum  Dictamiitis,  661 
Ormocarpum  sennoides,  547 Oraithopus,  54/ 
Orobanche,  87 

,,        epithymum,  610 
,,        major,  610 ,,        ramosii  ,  610 Orontiura  aquaticurj,  193 

Orris-root,  violet-scented,  160 Orseille  des  Canaries  47 
,,     de  terre,  47 Orthanthera  viminea,  626 

Osage  Orange,  266,  268 
Osbeckia  chinensis,  733 

,,      Principis,  733 Oschnah,  48 
Oscillatoria,  15 

,,        serugescens,  16 Osiers,  255 
Osmunda  regalis,  79 
Osyris  nepalensis,  787 Ottilia,  141 Ourari,  603 
Ouvirandra  Bernieriana,  fig.,  210 
!        ,,        fenestralis,  fig.,  210 Oxalis  Biophytum,  488 

,,     confei-tissima,  fig  ,  488 
,,    cvassicaulis,  489 
,,    crenata,  488 
,,    Deppei,  488 
,,    esculenta,  489 ,,    sensitiva,  489 
,,    stricta,  489 ,,    tetraphylla,  489 Oxhoof,  550 

Oxleya  xanthoxyla,  462 
'O^vuvfjiriv'/i  of  Diosc.,204 
Oxycoccus  macrocarpa,  757 

,,       ijalustris,  757 Oxystelma  esculentum,  625 

j  Oyster-green,  18 
Pachana,  308 
Paco  seroca,  167 
Pacoury-uva,  402 Pajderia  foetida,  763 
Peeonia  Moutan,  fig.,  426  ' Palapatta,  600 
Palicourea  Maregraavii,  76-*? Palm;  fig.,  96 
Palma  Christi,  280 F  ilmella,  5 

,,       botryoides,  46 Palmijunci,  135 
Palm  oil,  137 

,,    trees,  fig.,  133 
,,    wine,  137 Palmyra-wood,  138 Palo,  308 

„    Coto,  22 „   de  Vaca,  270 
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Panacea  lapsorum,  707 
Panax  Anisum,  781 

,,     cochleatus,  781 
„     Coloni,  660 
,,     fruticosus,  781 
,,     Ginseng,  780 
,,     quinquefolium,  781 Pancratium,  203 
,,  maritimum,15G,fig. 

Pandanus,  fig.,  130 
candelabrum,  131 
odoratissimus,  132 

Pangi,  323 
Pangium  edule,  fig.,  323 
Panicum,  107 

„      frumentaceum,  112,  113 
,,      miliaceum,  113 
,,       pilosum,  113 
,,      spectabile,  113 Uavx^icTiov  of  Diosc,  203 

Panococco-bark,  550 Pansuri,  137 
Piio  d'arco,  677 Pao  de  rosa,  575 
Papaw,  32i 
Papeeta,  603 
Pappea  capensis,  383 
Pappophorum,  107 
Papyrus  antiquorum,  118 

corymbosus,  118 
,,     Pangorei.  118 Paraguay  Tea,  598 Paraiba,  476 

Para  todo,  511 
Pardanthus  Ohinensis,  fig.,  160 
Pardepis,  385 
Paregoric  elixir,  593 
Pareira  brava,  308 
Paribaroba,  518 
Parietaria  diffusa,  261 

erecta,  261 
,,      officinalis,  fig.,  260 Parietin,  47 

Parinarium  excelsum,  543 
„        montanum,  543 
,,        campestre.  543 

Paris  quadrifolia,  fig.,  218 
Parkia  africana,  552 
Parmelia  conoplea,  46 

conspersa,  47 
,,      encausta,  4/ farinacea,  49 
,,      fraxinea,  49 
, ,      gelida,  46 
,,      gossypina,  48 
,,      lanuginosa,  46 
,,      omphalodes,  47 
,,      parietina, 45,47,48, fig. ,46 
,,      saxatilis,  47 sarmentosa,  49 

tiliacea,  fig.,  46,  49 
Parmelochromine,  48 
Parmentiera  edulis,  674 
Parolinia,  352 

,,      ornata,  fig.,  352 
Paronychia  capitata,  fig.,  499 
Paropsia  edulis,  333 
Parsley,  776 
Parsnip,  776 
P'artridge-wood,  443 Paspalum  exile,  113 

,,       scrobiculatum,  113 
Passan-Batu,  291 
Passeriiia  tinctoria,  531 
Passiflora,  fig.,  332 

capsularis,  333 
coccinea,  .'^33 ,,        Contrayerva,  333 

,,       edulis,  333 filamentosa,  333 
„        fcetida,  333 
„       incarnata,  333 laurifolia,  333 

lutea,  .3:^3 
maliformis,  333 

Passifiora  p.allida,  3,33 
„        quadrangularis,  333 rubra,  333 
,  ;       serrala,  333 Passiflorine,  ,333 

Patagonula  vulneraria,  664 Patchouli,  660 
Paullinia  australis,  384 

Cupana,  384 Cururu,  384 
„       pinnata,  384 
,,      sorbilis,  384 

I     ,,      subrotunda,  383 I  Pavonia  diuretica,  369 
i  Pea,  547 Peach,  558 

,,  Native  of  Sierra  Leone,  7() Pear,  560 
Pedalium  Mui-ex,  670 Pe  de  Perdis,  279 
Pedilanthus  padifolius.  278 

,,        tithymaloides,  278 Peganum  Harmala,  479 
Pelargonium  antidysentericum,49 

,,         triste,  494 
,,         zonale  493 PeUitory  of  Spain,  706 

Peltandra  virginica,  128 
Peltidea  aphthosa,  48 

,,      canina,  fig.,  45 Peltigera  canina,  48 
Peltobryon  longifolium,  518 Peltodon  radicans,  660 
Peltophyllum  luteum,  fig.,  213 
Pemphis  acfdula,  575 
Penaea  fruticulosa,  fig.,  577 
Penang  lawyers,  138 
Penicillaria  spicata,  113,  fig.,  107 
Pennyroyal,  660 

,,   of  the  North  Americans,  6S 
Pentadesma  butyracea,  401 
Peon,  402 
Peperomia  blanda,  fig.,  515 

,,      pellucida,  518 TlirrXiov  of  Hippoc. ,  277 
ntrXisof  Diosc,  277 
IleVAos  of  Hippoc,  277 
Pepper,  737 black,  517,  518 

,,      Cayenne,  621 long,  517,  518 
,,      white,  517 Pepperdulse,  24 

Peppermint,  660 
Perelle  d'Auvergne,  47 Pereskia  aculeata,  747 
Periplocagraeca,  626 
Pernambuco-wood,  550 Perotis  latifolia,  114 
Perpetua,  511 Perry,  560 
Persea,  628 

„     gratissima,  537 
,,     indica,  536 Persoonia  macrostachya,,  533 

Peruvian  Bark,  462 
Petarkura,  323 
Petrophila  brevifolia,  533 

I  Petunia  nyctaginiflora,  619 
I     „      violacea,  619,  fig.,  618 Peucedanum  montanum,  776 

of  Diosc,  228 
I  Peziza  aurantia,  fig.,  33 clavus,  30 
Phaius  Tankervillia,  fig  ,  177 
Phalaris  aquatica,  fig.,  106 canariensis,  113 
Phallus  impudicus,  90 
Pharbitis  cathartica,  631 

,,       cserulea,  631 Phaseolus  multiflorus,  548 trilobus,  548 
Phelipsea  lutea,  610 
Pii  ladelphus  coronarius,  754 
Philesia,  211 

I'hilesia  buxifolia,  fig.,  217 Phillyrea,  616 latifolia,  616 
Philydrum  lanuginosum,  fig.,  186 
Phleum  pratense,  113 
Phoenix  dactylifera,  1.37 

farinifera,  136 
,,     sylvestris,  137 Pholidia  scoparia,  fig.,  665 

I'honniuin  tenax,  203,  204 
Photinia  dubia,  560 
Phragmites  arundinacea,  114 

,,        Calamagrostis,  114 Phrynium  dichotomum,  169 Phu  of  Diosc,  6:)8 
Phyllanthus  Conami,  279 

,,  Niruri,279 
,,        urinaria,  279 Phyllocladus  rhomboidalis,fig.  ,231 
,,        trichomanoides,  231 PhylloglossumDrummondii,fig.,70 

Physalis  Alkekengi,  620 
angulata,  620 
pubescens,  620 

,,      somnifera,  620 
,,      viscosa,  620 Physocalymna  floribunda,  575 

Fhysostemon  lanceolatum ,  fig. ,  358 
Phytelephas  macrocarpa,  138 
Phyteuma  spicatum ,  691 Phytocrene,  fig.,  270 
Phytolacca  acinosa,  508 

,,       decandra,  fig.,  508 
,,       drastica,  ,509 Pichurim  Beans,  536 

Picraena  excelsa,  476 
,,      wood,  476 Picramnia  ciliata,  460 

Picris  hieracioides,  610 
Picrolichenine,  48 
Picrotoxine,  309 
Pierardia  dulcis,  383 

,,      sativa,  383 Pigeon-peas,  547 Pig-faces,  526 
Pignut,  775 Pigonil,  113 
Pilea  muscosa,  261 
Pilostyles  Berterii,  93 
Pilularia  globulifera,  fig..  72 
Pimento,  737  * Pimpinella  Anisum,  777 
Pinang  Palm.  518 
Pinckneya  pubens,  762 Pindaiba,  421 

,,      preta,  421 Pine  Apple,  147 Scotch,  228 
Stone,  228 
Weymouth,  228 

,,    Vii'ginian,  228 Piney  varnish,  394 Dammar,  394 
,   tree,  402 Pinguicula  vulgaris,  fig.,  686 Pinhoen,  280 

Pinus  Cembra,  229 
,,     Gerardiana,  229 
,,     halepensis,  228 
,,     Lambertiana,  228,  229 
,,     palustris,  228 
,,     Picea,  229 ,,    Pinaster,  229 
,,     Pinea,  229 
,,     Pumilio,  228 sylvestris,  fig.,  226,  228 Piper,  137 Amalago,  518 

,,     angustifolium,  518 
,,     longum,  517 
,,     nigrum,  517 ,,     sethiopicura,  421 
,,     Parthenium,  518 
,,     trioicum,  517 Piperine,  517 
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Pippworts,  105 
Pippul,  267 
Pippula  Moola,  517 
Piptostegia  Gomezii,  631 

,,        Pisonis,  631 Piratinera  guianensis,  271 
Piri-Jiri,  723 
Pisang,  112 
Piscidia  Erythrina,  549 
Pisonia  grandis,  tig.,  506 
Pistacia  atlantica,  467,  fig.,  465 

Lentiscus,  467 
Terebinthus,  467 
vera,  466 
nut,  466 

Pistia Stratiotes,  fig.,  124 
Pistillidia,  5 
Pitanga,  737 
Pitaiigueira,  737 
Pita-plant,  157 Pitcairnia  ringens,fig.,  147 
Pitch,  Burgundy,  2-28 ,,     common,  228 Pithecolobium  gummifevum,  551 
Pi-tsi,  ]18 
Pittoinba,  383 
Pittosporum  Tobira,  441 

,,        undulatum,  fig. ,  441 n/TOc  of  Diosc.,229 
Planera  Abelicea,  580 
Plantago  arenaria,  643 

,,      Coronopus,  643 
Cynops,  643 

,,      pusilla,  70 Ispaghula,  643 lanceolata,  fig.,  642 
„      Psyllium,  643 
,,      squarrosa,  643 Plantain,  163 

Platanus  orientalis,  fig.,  272 
Platonia  insignis,  402 
Platy crater  arguta,  570 
Plocaria  Candida,  24 

compressa,  24 
,,      Helminthochorton,  24 
,,      tenax,  24 Plosslea  floribunda,  384 

Plukenetia  corniculata,  279 
Plum,  558 
Plumbago  europsea,  641 

,,       rosea,  641 
,,       scandens,  641 

Zeylanica,  640,  641 
Poa  Abyssinica,  111,  113 
,,  dactyloides,  110 
,,  disticha,  110 
,,  malulensis,  110 

Poaya,  339 
branca,  33.9 

,,    de  praia,  339 Pocan,  508 
Podocarp,  228 
Podocarpus  cupressina.  231 Totarra,  231 
Podophvllum  peltiitum,  427 PoliutaKawa,  737 
Poinciana  pulcherrima  459 
Pois  doux,  of  St.  Domingo,  .553 

,,   Queniques,  337 Poison  for  arrows,  277 
,,     Maciissar,  531 

Poivrea purpurea,  fig.,  717 
Polanisia  graveolens,  357 

,,      icosandra,  358 
Polemonium  crtruleum,  636 
Poli.nithes  tuberosa,  204 
I'olycliroite.  160 
I'olygala  amara,  377 

,,       Chamnsbuxus,  378 
crotalarioides,  .'!7S 

,,       erioptera,  fig..  .375 
,,      glandulosa,  378 
,,       major,  .377 paniculata,  378 
,,      poaya,  378 

Polygala  purpurea,  378 
,,      rubella,  377 
,,      sanguinea,  378 
,,      Senega,  378 
,,      scoparia.  378 
,,      serpentaria,  378 
,,      thesioides,  378 
,,       tinctoria,  378 
,,       venenosa,  378 vulgaris,  377,  fig.,  375 

Polygaline,  378 
Polygonum  aviculare,  503 

,,        barbatum,  503 
,,        Bistorta,  503 Convolvuli,  fig.,  502 
,,        hispidum,  .503 
,,        Hydropiper,  503 ,,        lapathifolium,  fig.,  502 
,,        tinctorium,  503 Polyplocium  inquinans,  fig.,  42 

Polypodium  Calaguala,  79 
, ,        crassifolium ,  79 
,,        effusum,  fig.,  75 
,,        phymatodes,  79 Polypogon,  monspeliensis,  fig., 106 

Polyporus  destructor,  39 
,,       fomentarius,  39,  40 officinalis,  39 
,,       portentosus,  39 Polytrichum  commune,  55,  fig.,  54 

Pomegranate,  735.  737 
Pompelmoose,  458 
Poplar,  254 
Poppy,  431 

,,     opium,  431 Populine,  254 
Populus  alba,  254 

,,      balsamifera,  254 
,,      candicans,  2,54 ,,  tremula,  254,  255 Porliera  bygrometrica,  479 

Porphyra  laciniata,  18 
,,      vulgaris,  18 Porrigo  lupinosa,  33 

Portlandia  hexanclra,  762 
Portland  Sago,  128 
Portulaca  austral  is,  fig.,  500 

,,      oleracea,  501 Port  wine,  378 
Potalia  amara,  604 

,,     resinifera,  604 Potamogeton  natans,  210 
Potato,  619,  620,  621 

,,     sweet,  631 Potentilla  anserina,  564 
,,       reptans,  .564 UoTVieiov  of  Diosc,  548 

Polhoraorpha  sidaefolia,  518 
,,  subpeltata,  518 
,,         umbellata,  518 Pothos  pedatus,  193 

„     quinquenervius,  193 
,,     scandens,  194 Pourouma  bicolor,  271 

Prangos  pabularia,  776 
Prasiola  furfuracea,  fig.,  14 
Prebenta  Cavallos,  692 
Premna  esculenta,  664 

,,      integrifolia,  664 Pretrea  Zanguebarica,  fig.,  670 
Primrose.  Evening,  725 
Primula  Auricula,  645 veris,  645 
Prinos  glabra,  598 
Prinsepia  utilis,  .543 
Printzia  aromatica,  708 
Prionium  Palmita,  191 
Procris  splendens,  fig.,  260 
Prosopis  Algaroba,  .553 

,,  juliflora,  5,53 Protea  abyssinica,  533 
,,    grandiflora,  533 
,,    mellifera,  533 Paulina,  533 

Protea  speciosa,  533 Protococcus,  5,  15 

,,         salinus,  16 ,,         viridis,  fig.,  14 Prunella  vulgaris,  661 Prunes,  558 
Prunus,  736 

,,      brigantiaca,  5.58 
,,      Capollin,  558 
,,      Coccomilia,  558 ,,      domestica,  658,  fig.,  5,57 
,,      spinosa,  558 Pseudosantalum  creticum,  580 Psidium  albidum,  737 

,,      C'attleyanum,  736 
„      pomiferum,  736 ,,  pyriferum,  736 Psoralea  corylifolia,  548 

Psychotria  noxa,  763 
,,        Simira,  764 Ptarmica  atrata,  706 
,,      moschata,  706 
,,       nana,  706 
,,      vulgaris,  706 Pteris  aquilina,  79 

,,     esculenta,  79 Pterocarpus  dalbergioides,  548 
,,        Draco,  548 ,,        erinaceus,  547 
,,        marsupium,  547 
,,        Santalinus,  548 Pterospora  andromedea,  fig.,  4.52 

Pteroxylon  utile,  384 
Pterygodium  atratum,  fig.,  174 
Pterj'gota  alata,  361 Puccinia  graminis,  39,  fig.,  35 Puccoon,  431 
Pucha  pat,  660 
Pueraria  tuberosa,  549 
Pufer  ciceghi,  411 
Pulque,  158 Pulse,  547 
Punica  granatum,  737,  fig.,  735 Punowur  Pait,  468 
Purga  Macho,  631 

,,     da  Paulistas,  280 Purging-nuts,  280 Puri-drempa,  118 
Purple  Heart  tree,  550 Purslane,  501 
Putty-root,  180 
Puya  chilensis,  148 

,,    lanuginosa,  148 Pyrethrum  Parthenium,  706 
Pyrola  chlorantha,  fig.,  450 

,,     rotundifolia,  450 Pyrrhosa  tingens,  302 Pyrularia  pubera,  788 
Pyrus  Aria,  560 

,,    Aucuparia,  560 ,,    communis,  fig.,  559 
,,    Malus,  fig.,  559 Pyxidanthera  barbulata,  fig.,  606 

Quamash,  203 
Quandang-nut,  788 Quassia  amara,  476 

,,      chips.  476 Quercitron  bark,  291 
Quercus  JEgilops,  291 falcata,  291 

gramuntia,  291 
,,     infectoria,  291 
,,     mannifera,  291 ,,     pedunculata,  fig.,  290 Skinneri,  fig.,  291 
,,     sessiliflora,  291 
„     Suber,  291 ,,     tinctoria,  291 Quick-grass,  114 

Quillai  bark,  564 
Quillaia  brasiliensis,  564 

,,      saponaria,  564 Quina  de  la  Angostura,  471 blanca,  279 
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Quina  of  Brazil,  582,  621 
,,    de  la  Guayna,  471 

Quince,  fiOO 
Quinquina  des  Antilles,  762 

,,       Piton,  7G2,  763 
Quinquino,  552 
Quitch,  114 
Quito  Oranges,  621 
Radish,  353 
Radix  Ari  iEthiopii.  193 

,,     Lopeziana,  308 
,,    et  Seniina  floridi,  208 
,,     Sumbul,  777 
,,    vesicatoria,  641 

Rafflesia,  83 
,,      Arnoldi,  86 Patuia,  84,  93 

Raisins,  440 
Raiz  do  Padre  Salernia,  511 
,,    Preta,  763 
„    de  Tihu,  279 

Ral,  394 
Ramalina  scopulorum,  47 
Rambeh,  383 
Rambutan,  383 
Rampion,  691 
]?am-til,  707 
Itandia  dumetorum,  763 
Ranunculus  acaulis,  425 

,,        bulbosus,  fig.,  425 
,,        Flammula,  427 
,,        glacial  is,  427 Krapfia,  fig.,  428 

lingua,  101 
parnassifolius,101,207 

,,        reptans,  fig.,  425 
,,        sceleratus,  427 Thora,  427 

Rape,  353 
Raphia  vinifera,  136 
Raspberry,  564 Rata,  737 
Ratsbane,  583 
Rattan  Palms,  135 
Rattans,  138 
Rauwolfia  nitida,  600 
Ravenala,  163 
Reaumuria  hypericoides,  fig.,  407 

,,       vermiculata,  407 Retlweed,  430 
Red -wood  tree,  462 
Reed,  rich  ai'omatic,  113 Rein-Deer  Moss,  48 
Relbun,  684 
Remirea  maritima,  118 
Reptonia  buxifolia,  648 
Reseda  Luteola,  356 

,,     mediterranea,  fig.,  356 
,,     odorata,  356 
,,     Phyteuma,  356 

Resin,  229 
,,    of  Carana,  460 
,,     of  Coumia,  460 
,,     of  Hemp,  265 

Restio  dichotomus,  fig.,  121 
,,     tectorum,  121 

Reticularia  maxima,  34 
Rex  amnroris.  378 
Rhababath,  204 
Rhabdia  lycioides,  fig.,  653 
Rhagodia  Billardieri,  513 
Rhamnus  amygdalinus,  .582 

,,      catharticus,  582 
,,       infectorius,  582 
,,      saxatilis,  582 

Rhatany-root,  378 Rheum  Emodi,  503 
,,     leucorhizum,  503 
,,     palmatura,  503 
„     Ribes,  503 
,,     undulatum,  503 
,,  Webbianum,  503 

Rbipsalis  pachyptera,  747 
Rhizophora  macro rliiza,  fig.,  726 

Rhizophora  Mangle,  727 
Rhodiola  rosea,  346,  631 
Rhododendron  albiflorum,  fig., 453 

,,  arboreum,  4.55 
„  campanulatum,4.')5 ,,  clirysanthum,  454 
,,  ferrugineum,  455 
,,  ponticum,  455 
,,  maximum,  4.55 Rhododermis  Drummondi,  24 

llhodomenia  palmata,  24 
Rliodorhiza  scoparia,  631 

florida,  631 
Rhubarb,  Monk's,  503 Turkey,  503 
Rhus  coriaria,  466,  467 

,,    Cotinus,  467 
,,    glabrum,  467 
,,    metopium,  467 
,,    radicans,  467 
,,    succedaneum,  467 
.,    Toxicodendron,  467,  639 
,,    Typhinum,  317 
,,    venenatum,  467 
,,    verniciferum,  467 
,,    vernix,  467 Ribas,  503 

Ribes  inebrians,  750 
,,    rubi-um,  fig.,  750 Rice,  111,  fig.,  107 

Riccia  glauca,  fig.,  ,57 
,,     natans,  fig.,  57 Ricinus,  276 

,,      communis,  276,  280 Richardia  africana,  193 
Richardsonia  rosea,  763 

,,        scabra,  fig.,  763 Rigidella  immaculata,  fig.,  160 Riwasch,  503 
Robinia  Pseudacacia,  547,  548 
Rocambole,  203 
Roccella  fusiformis ,  47 

,,      tinctoria,  47 Rocket,  354 
Rock-lily,  70 
'PoS;a,  fiiia,  Diosc,  631 Rohuna  of  Hindostan,  462 
Romeria  refracta,  fig.,  430 
Rondeletia  febrifuga,  762 Room,  679 
Rbpera  fabagifolia,  fig,,  478 Rora,  118 
Rosa  canina,  564 

,,    damascena,  564 
,,    gallica,  564 ,,    moschata,  564 
,,    rubiginosa,  ,564 Rose  Apples,  7;:6,  737 
„    flower,  fig  ,  .564 
,,    of  Jericho,  354 Rosemaxy,  661 

Rosetangles,  20 
Rosewood,  547,  548,  57.51 Rosmarinus  officinalis,  661 
Rotifer  vulgaris,  21 
Rottlera  tinctoria,  281 
Rough  skinned  Plum,  of  Sierra Leone,  543 
Rowan-tree,  560 
Roxburghia  gloriosoides,  fig.,  219 
Rubia  angustissima,  770 

,,     cordifolia,  770 
,,     Munjista,  770 
,,     noxa,  771 ,,     Relboun,  770 ,,  tinctoria,  770 Rubus  arcticus,  .564 
,,    villosus,  564 Rue,  470 

Ruellia  strepens,  679 
Ruizia  fragrans,  fig.,  298 
Rukta-chundun,  553 
Rumex  alpinus,  503 

,,     crispus,  fig..  502 
,,     Patientia,  503 

Rumex  scutatus,  ,503 
lluscus  aculeatus,  204 

,,     hypophyllum,  2.')4 ,,     hypoglossum,  204 Russian  Mats,  372 Rust,  39 
Ruta  montana,  470 
Buyschia  amazonica,  fig.,  403 
Rye,  111 Ryssopteris  timorensis,  fig.,  388 
Rytiphloca  tinctoria,  24 
Sabadilla,  199 Sabinea  florida,  .548 
Saccharum  ofticinarnm,  114 

,,        Ravennse,  111 Tenerifi'je,  ]11 Sacred  Fig,  267 
Sadr,  582 
Safflower,  708 
Saffron,  160 
Sagapenum,  776 
Sage,  660,  661 ,,    of  liengal,  660 
Sageretia  theezans,  582 
Sagittaria  sagittifolia,  209 

,,       sinensis,  209 Sago,  112,  138 Saguerus  saccharifer,  136, 137, 138 
Sagus  genuina,  136 

,,    filaris,  1.38,  fig.,  135 
,,    lEevis,  136 ,,     Rumphii,  fig.,  135 Saintfoin,  547 

St.  Ignatius's  Beans  603 St.  John's  Bread,  549 
St.  Martin's  Herb,  .343 Salacia  pyriformis,  584 Salep,  180 
Salicine,  254 
Salicornia  articulata,  513 

,,      herbacea,  fig  ,  512 Salix  alba,  102,  255 
,,    arctica,  254 ,,   conifera,  254 
,,   eriocephala,  254 
,,    fragilis,  245 
,,    helix,  254 ,,   herbacea,  102 
,,    nigra,  254 ,,    segyptiaca,  255 pentandra,  254 
,,    polaris,  254 
,,    purpurea,  254 ,,    rosmarinifolia,  255 
,,    Russelliana,  2,^4 Sallows,  254,  255 

Salmalia  malabarica,  361 
Salpiglossis  straminea,  619 Salsafy,  708 
Salsola  fruticosa,  513 

,,     Kali,  fig.,  512 Salvadora  persica,  fig.,  652 
,,       indica,  652 Salvertia  convallariodora,  fig.,  379 

Salvia  grandiflora,  660 
„     officinalis,  660,  fig.,  659 

Salvinia  verticillata.  fig.,  72 Samadera  indica,  477 
Samanbaya,  79 
Samaria,  400 Sambaibinha,  424 
Sambucus  nigra,  7G7,  fig.,  700 
Samolus  Valerandi,  fig.,  645 
Samphire.  776 
Sand  Box-tree.  280 Sandal-wood,  787 

red,  548,  553 
,,         of  the  Sandwich  Is- lands, 787 

Sandarach,  229 
Sandoricum  indicum,  464 
Sanguerie,  706 
Sanguerite,  700 
Sanguinaria  canadensis,  431 
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Sanguisorba  canadensis,  562 
cfficinalis,  562,fig.,561 Sanseviera,  204 

Santaluni  album,  787 
,,       Freycinetianum,  787 
,,       pankulatum,  787 Santolina  Chamajcyparissus,  70G 

fragrantissima,  706 
Sapindus  esculentas,  383 

intequalis,  384 
saponaria,  384 senegaleiisis,  384,fig.,382 

Sapiura  aucuparium,  278 
Saponine,  497 
Sapota,  fig.,  590 
Sappan-wood,  550 Sappodilla  Plum,  591 
Sapucaya,  740 
Sapiita,  584 
Sarcocephalus  esculentus,  764 Sarcocol,  577,  578 
SarcoUin,  577 
Sarcophyte,  85,  90 
Sarcostemma  Forskahlianum,  625 

glaucum,  626 
,,         stipitaceum,  625 Sargassum  acanthocarpum,  21 

,,      bacciferum,  21 ceranoides,  22 
,,       cuneifoliuna,  21 

pyriforme,  21 
,,       vulsare,  21 laoxoKoXXa  of  Diosc,  577 

Sarmienta  repens,  672 
Saisaparilla,  211,  215 Italian,  216 

,,        Jamaica,  215 ,,        Lisbon  or  Brazilian 215 
,.        Rio  Negro,  215 

of  Vera  Cruz,  215 
Sassafras,  300 

Brazilian,  536 
„  officinale,  536 
„       Oriental,  536 Parthenoxylon,  536 

Satin-wood,  462 
Saul,  394 
Saururus  cernuus,  fig.,  521 
Sauvagesia  erecta,  343 Savin,  229 
Savoeja,  199 
Savory,  660,  661 
Saxifraga  crassifolia,  568 

,,  tridactylites,  fig.,  567 Scabiosa  atropurpurea,  fig.,  699 
,,      succisa,  700 Scaevola  Bela  Modogam,  695 

Taccada,  695 
Scammony,  278,  631 

„        Montpellier,  626 Scepa  viUosa,  fig.,  283 Schinus,  553 
Airoeira,  466 

„     Molle,  466,  467 Schivereckia  podolica,  fig.,  355 
Schizat?a  dichotoma,  fig.,  81 
Schizo;j;oiiiuni  murale,  fig.,  14 Schizonema,  12 
Schleicli'>ra,  trijuga,  .183,  384 Schmidelia  edulis,  383 

,,        serrata,  384 Schnee,  460 
Schubertia  multiflora,  fig.,  627 Scilla  indica.  204 

,,    maritima,  2(!3 Scillitin,  203 
Scindapsus  officinalis,  194 
Scio  turpentine,  467 
Scirpus  dubius,  lis 

,,     lacustris,  118.  fig..  117 
,,     tuberosus,  118 triqueter,  118 

Scleranthus  perennis,  fig.,  528 
Scleria  lithospemra,  118 

Sclerosciadium  humile,  fig.,  777 
Sclerotium  lotorum,  35 

scutellatura,  35 
,,        mycetospora,  35 Scolymus  hispanicus,  709 

Scoparia  dulcis,  683 Scorzonera,  708 
deliciosa,  709 
glastifolia,  709 

„        hispanica,  708,  709 
,,        tuberosa,  709 Scotch  Fir,  228 

Scrophularia  aquatica,  683 
Scurvy-gz'ass,  353 
Scybalium,  84 

,,        fungiforme,  86 Scythian  Lamb,  76 
Scytosiphon  filum,  21 
Scytothalia  Jacquinotii,  21 Sea-kale,  353 
Seaside-grape,  503 Sea-wrack,  145 
Sebestens,  628 
Secamone  emetica,  625 
Sedges,  105 Sedum  acre,  345,  fig.,  344 

,,     ochroleucum,  345 
,,     Telephium,  345 Seguiera  floribunda,  fig.,  386 

Seje  Palm,  135 
Selaginella  convoluta,  70 
Selago  distans,  fig.,  666 
Self-heal,  661 
Sem,  548 
Semecarpus  Anacardium,  466 Semen  Barbotine,  706 

„     Cinae,  705 
,,        5,    in  gran  is,  706 
,,        ,,   levanticum,  706 
,,     contra,  705 
,,     Seriphii,  706 Semina  cataputiae  majoris,  280 
,,     cataputiss  minoris,  280 Sem-ke-gond,  551 

Serapervivum  aureum,  fig.,  346 
,,        glutinosum,  345 
,,        tectorum,  345 Senebiera  serrata,  fig.,  355 

Senegine,  378 
Senna,  547,  549 

,,     Alexandrian,  626 
,,     blunt-leaved,  547 „     of  the  Chilenos,  787 Nubian,  626 
,,  Scorpion,  547 Sensitive  Plants,  489 

Sepia  octopodia,  645 Serjania  lethalis,  384 
,,      triternata,  384 Serradilla,  547 

Serratula  tinctoria,  708 
Serronia  Jaborandi,  518,  fig.,  515 Service,  560 
Sesamum,  670 

,,      indicura,  fig.,  669 
,,      orientale,  277 Sesbania  picta,  549 

Sesuvium  portulaca  strum,  527 
,,      repens,  527 Setaria  germanica,  113 

,,     italica,  113 Shaddock,  458 
Shallots,  203 
Shaloo,  113 
Shamoola,  113 
Sheelandiearesee,  118 She- Oak,  250 
Shorea  robusta,  394 

,,     Tambugaia,  394 Shunum,  549 
Siah  dana,  427 
Sicilian  Saffron,  161 
Sida  abiitila,  .362 

,,    curpinifolia,  369 
,,    cunUfolia,  .369 

Sida  lanceolata,  369 
mauritiana,  369 mici-antha,  369 

Sieversia  montana,  564 2/;^^|?  ayf/o?,  314 
Silene  Otites,  497 

,,     virginica,  497 Stlk  button  galls,  fig.,  31 Silver  Fir,  229 
Simaba  guianensis,  fig. ,  476 
Simaruba  amara,  476,  477 

,,      versicolor,  476 Simbi,  548 
Sinapis  chinensis,  353 
Singhara  Nut,  723 
Siphocampylus  Caoutchouc,  692 Siphonia  elastica,  278 
Sipo  de  Chumbo,  634 Siraballi,  536 
Sison  Amomum,  777 Sissoo,  548 
Sisyrinchium  Galaxioides,  IGl Slum  Sisarum,  776 
Sizygium  terebinthaceum,  737 l,xikXv!  of  Diosc,  203 Skirret,  776 
Skunk  Cabbage,  193 
Sloe,  558 
Smilacina  ramosa,  204 
Smilax  aspera,  216 

,,     brasihensis,  fig.,  215 
„     China,  216 
,,     excelsa,  216 
,,     glabra,  216 glycyphylla,  fig.,  215 
,,     lancesefolia,  216 
,,     leucophylla,  21 
,,     medica,  215 ,,     officinalis,  215 
,,     papyracea,  215 
,,     perfoliata,  216 ,,     Pseudo-China,  216 
,,     Purhampuy,  215 
,,     siphilitica,  215 
,,     Zeylanica,  216 Smyrnium  Olusatrum,  776. Snake-nut,  383 root,  378 

,,       ,,  Virginian,  794 
,,    wood,  271 Snow  drop,  1.56 

plant,  15 Soap-root,  Egyptian,  497 
Soda,  513,  643 Solanimi  cernuum,  621 

,,       guineense,  620 Dulcamara,  620,  fig.,  618 
,,       laciniatum,  621 
,,      mammosura,  620 
,,       Melongena,  621 
,,       muricatum,  621 
,,       nemorense,  621 nigrum,  620,  621 
,,      paniculatum,  620 
,,       pseudoquina,  621 
,,       quitoense,  621 ,,       tuberosum,  620 Solenostemma  Argel,  626 

Solomon's  Seal,  203 Solorina  crocea,  47 
Som,  203 
Sophora  japonica,  548 

,,     tomentosa,  547 Sorb,  560 
Sorghum,  111,  112 Sorrel,  488 
Souchet  comestible,  118 Soulamea  amara,  378 
Soum,  460 
Southernwood,  705 
Sowbreads,  645 
Soymida  febrifuga,  462 
Spset'lum,  526 Spanish  Arbor  Vine,  631 

Chestnut,  2.91 



INDEX  OF  SPECIES,  &c. 829 

Sparattosperma  lithontriptica,  G77 
Spatuluni,  52() 
Speaniiiiit  Water,  6(50 
Specularia  pentagonia,  6!)1 

,,  Speculum, 
Spergula  arvensis,  497 
Sph^ralcea  cisplatina,  36!) 
Sphaeria  Robertsii,  lig.,  40 sinensis,  tig.,  Si) 
Sphaercstema  propinquum,  305 
Sphserozyga,  l'> spiralis,  fig.,  16 
Sphagnum,  spiral  threads  of,  fig 66 

Spiculaea  ciliata,  fig.,  179 
Spigelia  anthelmia,  604 

„     glabrata,  604 ,,      marilandica,  604 
Spikenard,  698 
Spinach,  513 
Spiraea  Aruncus,  fig.,  565 

filipendula,  564 
Ulmaria,  564,  fig.,  563 

Spiranthes  diuretica,  180 
Spirogyra  quinina,  fig.,  15 
Splachnum  luteum,  tig.,  64 
Spondias  Birrea  467 

„      cytherea,  467 
„      dulcis,  467 Mombin,  467 

purpurea,  467 tuberosa,  467 
,,     venulosa,  467 

Spruce,  228 
Spurge,  275 

,,     Laurel,  531 
Spurrey,  497 
Squills,  202,  203 
Stachys  Betonica,  661 

„     paliistris,  660 
Stachytarpheta  jamaicensis,  663 
Stackhousia,  fig. ,  589 
Stagmaria  verniciflua,  466 
Stapefia,  fig.,  625 
Staphylea  Bumalda,  fig.,  381 
Star-apple,  591 

jelly,  18 
,,  reed,  793 

Statice  caroliniana,  641 
Stauntonia  hexaphylla,  302 
Stearoptine,  537,  661 
Stellaria  ITclostea,  fig.,  496 

„     media,  fig.,  498 
Stenodon  suberosus,  fig.,  732 
Stenorhynchus,  fig.,  174 

,,  speciosus,  fig.,  177 Sterculia,  604 
„       acuminata,  361 

Chicha,  361 
fcetida,  361 
lasiantha,  361 

„      nobilis,  361 tomentosa,  361 
„       Tragacantha,  361 
,,      urens,  361 

Sticta  pulmonacea,  47,  48,  figs.,45, 48 
Stictine,  48 
Stilago  Bunias,  259 

,,    lanceolata,  fig.,  259 
Stilbe  ericoides,  607 

,,     pinastra,  fig.,  607 
Stillingia  sebifera,  280 

,,      sylvatica,  279 Stipa,  113 
,.     pennata,  fig.,  106 Stock,  354 

Stone-fruits,  542 
„     Oak,  291 
„     Pine,  229 Storax,  253,  593,  616 

Stramonium,  619,  620 
Stratiotes  aloides,  fig.,  141 
Stra vadium  racemosum,  754 
Strawberry,  564 

Strawberry  tree,  454 
Streamworta,  102 
Streptocarpus  Kexii,  fig.,  672 
Streptopus  amplexifolius,  204 
^T^vx^o'i  u^vurixos  of  Diosc,  620 Strychnerythrine,  48 
Strychnos  ligustrina,  fig.,  603 

Nux  vomica,  603 
,,       potatorum,  604 
,,       pseudoquina,  60."j Tieute,  603 
,,       toxifera,  603 Stryphnodendron  Barbatemas,  E53 
,,  Jurema,  553 

Stylarise,  12 Stylidium  calcaratum,  fig.,  61)6 
Styphelia  adscendens,  449 
Styphnolobium  japonicum,  548 
Styrax  aurea,  593 

„     Benzoin,  593 
,,     ferruginea,  593 
„     officinalis,  693 
,,     reticulata,  593 
,,     suberifolia,  fig.,  592 Suberin,  291 

Succory,  7C8 
Sugar-berry,  580 

,,    cane,  114 Sumach,  of  Sicily,  737 
Sumach,  Venetian,  467 
Sun,  369,  549 
Sunflower,  707 
Suriana  maritima,  fig. ,  509 
Surirella,  12 
Swamp  Sassafras,  418 
Swartzia  tomentosa,  550 

triphyUa,  662 
Sweet  cane,  113 

„    leaf,  593 
,,    tea,  216 ,,    wood  Bark,  279 wood,  of  Jamaica,  536 

Swietenia  Mahagoni,  462,  fig.,  461 
Sylphion,  776 
Symphoria  racemosa,  762 
Symphytum  officinale,  656,  fig.  ,655 
Symplocarpus  fcetidus,  193 
Symplocos  Alstonia,  593 laurina,  593 

,,       tinctoria,  593 Synaphea  dilatata,  fig.,  532 
Syringa,  616 

„      vulgaris,  617 
Taag,  549 
Tabasheer,  114 
Tabernsemontana  dichotoma,  601 

utilis,  600 
Tacamahac,  255,  460 
Tacamahaca,  East  India,  401 

,,  Isle  of  Bourbon,  401 Tacca  dubia,  150 
,    integrifolia,  fig.,  149 
,    montana,  150 
,    pinnatifida,  112,  150,  fig., 149 

,    youy,  150 Tacsonia  moUissima,  333 
,,      speciosa,  333 tripartita,  333 

Tagua,  131, 138 
Talinum  patens,  501 
Tallicoonah  Oil,  464 
Tamarind,  549 

,,        brown,  549 
,,        velvet,  549 
,,        plum,  549 Tamarix,  fig.,  341 
,,      africana,  341 
,,      dioica,  342 Furas,  342 

gallica,  341,  342 indica,  342 
,,       mannifera,  341 orientalis,  342 
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Tampui,  383 
Tamus  communis,  214 

„     cretica,  214 TantEciura  Jarowa,  674 
Tanacetum  vnlgan;,  706 
Tanghinia  venenifera,  599 Tangle,  21 Tansy,  706 
Tapioca,  281 
Taquarussa,  114 Tara, 128 

,,    fern,  79 Taraxacine,  708 
Taraxacum  Dens  Leoiiis,  708, fig., 
Turfa,  342  702 
Tarragon,  705 Tartar  bread,  354 Taruma,  664 
Tasmannia  aromatica,  419 
Tasmani.ian  fern-root.  7i> Tat,  372 
Taxodium  distichum,  229 
Taxus  baccata,  fig.,  230 Tea,  397 

Brazilian,  663 
,,  Plant,  Bencoolen,  7:^7 of  Heaven,  570 
,,  Paraguay,  698 Teak,  684 

African,  281 Teazel,  700 
Tecoma  impetiginosa,  677 

Ipe,  677 
,,     speciosa,  677 
,,     staus,  677 Tectona  grandis,  664 Teff,  113 

Tej-bul,  473 
Telfairia  pedata,  314 
Telinga  Potato,  128 
Tephrosia  Apollinea,  .548 

,,       purpurea,  548 
,,       Senna,  547 ,,       toxicaria,  548,  549 Tereng  jabim,  547 

Terminalial?)  fig.,  717 alata,  718 

,,        argentea,  718 
,,        bellerica,  718 
,,        Benzoin,  718 
,,        catappa,  718 
,,         citrina,  718 
,,        latifolia,  718 Terra  Japonica,  553,  762 

Testa  di  Quaglia,  670 
Testudinaria  elephantipes,  211 
Teta  de  Capra,  451 
Tetracellion,  352 
Tetracera  Breyniana,  423 

„      oblongata,  422 
„      Tigarea,  424 Tetragonia,  fig.,  527 
,,        expansa,  527 Tetrameles,  316 

Tetranthera  Roxburghii,  .537 
Tetratheca  hirsuta,  fig.,  374 
Thapsia  garganica,  776 rhebaine,  431 Theet-see,  466 
Theine,  384,  598,  764 
Thekel,  158 
Thelephora  sulphurea,  35 
Thelygonum  Cynocrambe,  513 Theobroma  Cacao,  364 
Theo-metl,  15S 
Theophrasta  Jussisei,  6-18 Thesium  pratense.  fig.,  787 
Thevetia  Ahovai,  600 
Thibaudia  macrophylla,  757 

,.        Quereme,  757 Thlaspi  latifolium,  fig.,  355 
Thorn-apple,  619 
Thuja  occidentalis,  2:19 

,,     orientalis.  fig.,  229 
Thyme,  660 
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Ti  plant,  203 
Tiaridium  indicum,  653 
Ticorea  febrifuga,  471 

jasminiflora,  471 
Til,  of  the  Canaries,  536 
Tillandsia  usneoides,  97 
Tillandsieas,  147 
Tinea  favosa,  33 
Tinguy,  384 
Tiresias  ericetorum,  16 
TieCf^ciXos,  277 
TMf^Xo^  f^iycci,  Hippoc,  277 
Tjettek,  603 
Tobacco,  619,  620 
Tococa  guianensis,  733 
Tocusso,  113 
Toddalia  aculeata,  473 

floribunda,  fig.,  472 
Todea  Frazeri,  fig.,  81 
Toddy,  or  Palm  wine,  136 Tomato,  621 
Tonina  fiuviatilis,  fig. ,  122 
Tonka  Bean,  549,  fig.,  546 
Tontelea  pyriformis,  584 
Toonghi,  118 
Topana,  776 
Torenia  asiatica,  683 
Tortula  fallax,  66 

„      ruralis,  55,  fig  ,  64 
Tournefortia  umbellata,  653 
Tous  les  mois.  Arrow-root,  169 
Trachylobium  Martianum,  551 
Tradescantia  diuretica,  188 

,,        malabarica,  188 Tragacanth,  547,  548 
Tr3,gia  cannabina,  279 

involucrata,  279 
Mercurialis,  279 

,,     volubilis,  279 
Tragopogon  porrifolius,  708 
Trapa  bicornis,  fig.,  723 

,,     bispinosa,  723 
,,    natans,  723 Tree  of  Long  Life,  737 
,,  ferns,  fig.,  74 

Trees,  age  of,  551 
Trefoil,  547 
Tremella  mesenterica,  39 
Trianosperma  ficifolia,  314 
Tricerastes  glomerata,  fig.,  316 
Trichilia  cathartica,  464 

Catigoa,  464 
,,      emetica,  464 
,,      speciosa,  464 Trichodesmium,  16 
,,  erythraeum,  16 Trichodium,  107 

Trichomanes  radicans,  fig.,  80 
Trichonema  edule,  161 
Trichormus,  16 
Trichosanthes  anguina,  314 

,,  palmata,  314 Trifolimn  alpinum,  547 
Triglochin  palustre,  fig.,  210 
Trigonella  Fcenum  Griccum,  549 
Trigonia  crotonoides,  fig.,  376 
Trincomalee  wood,  372 
Triosteum  perfoliatum,  767 
Tripe  de  Roche,  48 
Triplaris  americana,  503 
Tripsacum  dactyloides,  113 
Tripterococcus,  fig.,  589 
Tristemma  virusanum,  733 
Triticum  glaucum,  114 

,,       junceum,  114 
,,       repens,  114 Triumfetta  cordifolia,  fig.,  371 

Triuris  hyalina,  fig.,  213 
Trixis  brasiliensis,  708 
Tropaeolum  majus,  367,  366 Truffle,  38 

,,     Piedmontese,  fig.,  33 
Trumpet-tree,  503 
Tsantjan,  24 
Tsiu-y,  418 

Tuber  Borchii,  38 
,,    magnatum,  fig.,  33 Tuberose,  204 

Tufah  al-Sheitan,  620 
Tulbaghia,  204 
Tulipa  hortensis,  fig..  200 
Tupa  Feuillsei,  692 
Tupelo -trees,  720 Turmeric,  167 
Turnera  genistoides,  fig. ,  347 

,,     opifera,  347 ,,     trioniflora,  347 
,,     ulmifolia,  347 Turnip,  353 

Turnsole,  281 
Turpentine,  Bourdeaux,  229 

„        Strasburgh,  229 Venetian,  229 
Tussac-grass,  113 
Tussilago  Farfara,  708 
Tylophora  asthmatica,  625,  626 
Typha  latifolia,  fig.,  126 
Ubat  papeda,  733 
Ule,  271 Ulfmossa,  48 
Ulmin,  580 
Ulmus  campestris,  fig.,  580 
Ulothrix  zonata,  2 
Ulva,  14 

,,   compressa,  18 ,,    furfuracea,  fig.,  14 
,,    Lactuca,  18 
,,    latissima,  18 
,,    thermalis,  16 Umbellifer,  ideal  plan  of  a  fruit  of divided  transversely,  fig.,  777 

Uncaria  Gambir,  762 
,,     procumbens,  670 Unguis  cati,  553 Unha  de  Boy,  550 

Upas  Radja,  603 
„   tree,  270 Urania  speciosa,  163 

Urari,  114 Urceola  elastica,  600 
Urceolaria  cinerea,  47 

,,       scruposa,  47 Urena  lobata,  369 
Urger^o,  663 Urginea  maritima,  203,  204 
Urtica  cannabina,  261 

,,     crenulata,  261 ,,     dioica,  261,  fig.,  260 
,,    membranacea,  261 
,,     pilulifera,  261 
,,     stimulans,  261 tenacissima,  626 
,,     tuberosa,  261 
,,     urens,  261 ,,     urentissima,  261 Usnea  florida,  48 
„     hirta,  49 
,,    jubata,  46 „     plicata,  47,  49 Usnic  acid,  49 

Usnine,  49 
Uva  del  Monte,  309 Uvalha,  737 
Uvaria  febrifuga,  421 

„     triloba,  421 ,,  tripetaloidea,  421 Uvularia  grandiflora,  199 
Vaccaria  vulgaris,  497 
Vaccinium  amoenum,  fig.,  757 

„       Myrtillus,  757 ,,       uliginosum,  767 ,,      Vitis  idaea,  757 Vachellia  Farnesiana,  552 
Vahea  gummifera,  600 
Valeriana  celtica,  698,  fig.,  698 

,,      Dioscoridis,  698 
, ,       officinalis,  698 Phu,  698 

Valeriana  Saliunca,  698 
,,      sitchensis,  698 Valerian,  Greek,  636 

red,  698 Vallea  cordifolia,  372 
Vallianeria  alternifolia,  141 
Vandellia  diff"usa,  683 Vangueria  edulis  764 Vanilla,  180 

„      aromatica,  fig.,  174 
,,      claviculata,  180 planifolia,  180 Variolaria  amara,  fig.,  45 

,,        lactea,  47 Varioline,  48 
Varnish  of  Martaban,  466 

ofSylhet,  466 Vateria  indica,  394 
Vaucheria  clavata,  21 
Vegetable  ivory,  131,  138 

,,      brimstone,  70 
,,      marrow,  313,  314 Velame  do  Campo,  279 

Vellozias,  figs.,  152,  153 Velonia,  291 
Venice  treacle,  776 
Venivel,  308 
Venularia  grammica,  34 Venus  Bath,  700 
Veratria,  199 
Veratrum  album,  199 

,,       nigrum,  fig.,  198 viride,  199 
Verbascum  nigrum,  683 

„        Lychnitis,  683 Thapsus,  683 
Verbesina  sativa,  707 
Vermicularia  trichella,  fig.,  29 Vernal  Grass,  113 
Verrucaria  submersa,  6,  46 
Verticillaria  acuminata,  401 Vervain,  664 
Vesce  cultive,  547 
Vetch,  547 

„     bitter,  548 Vetiver,  113 
Vibrissea  truncorum,  30 
Viburnum  Lantana,  767 

Opulus,  767 Vicuiba,  302 
Vijuco  del  Guaco,  707 
Villarsia  nymphoides,  614 
Vinaigre  aux  quatre  voleurs,  660, 

661 

Vinatico,  536 
Vinca  minor,  fig.,  599 
Vincetoxicum  nigrum,  fig.,  623 

officinale,  626 Vin  d'Aulnee,  707 Viola  canina,  339 
,,   odorata,  339 
, ,   ovata,  339 ,,   tricolor,  fig. ,  338 

Virgin's  Milk,  593 Virola  sebifera,  302 
Viscuni  album,  791,  fig.,  790 
Vish  or  Visha,  427 
Vismia  laccifera,  406 

„     micrantha,  406 
,,     guianensis,  406 Vitex  Agnus  castus,  664 

,,    Negundo,  664 
,,    Tavuma,  664 
,,    trifolia,  664 Vitis  indica,  440 
,,    vinifera,  fig.,  439 Viviania  crenata,  fig.,  365 Voa-vanga,  764 

Vochya  guianensis,  380 Volkameria  inerrais,  664 
Vouen  pouen.  358 
Voyra  aurantiaca,  fig.,  613 
Waak,  369 
!  Wagen  boom,  533 



■\Vahlenbergia.  graminiflora.  691 ,,        linarioides,  (ii)! 
,,        procumbens,  Hg.,  689 Walkera  serrata,  474 

Wallaba-tree,  550 Wallenia  laurifolia,  648 
Wall-flower,  352,  354 
Walnut,  292 

„     oil,  292 Waltheria  Douradinlia,  364 
Wampee,  458 
AVarree,  113 
Walter-chestnut,  723 

cress,  353 
,,    fire,  480 
,,    melon,  314 
,,    vine,  271 Wattles,  black,  552 
,,      silver,  552 

Wax-cluster,  454 
Wax-palm,  137 
Webbia  aristata,  fig.,  704 
Weenong,  316 
Weinmannia  Balbisiana,  fig.,  571 
Weld,  356 
meat,  111 
White  Wood  Bark,  442 
Wilbrandia,  314 
Wild  Apricot  of  South  America, 

402 Cinnamon,  442 
,,    Lemon,  427 

Pepper,  664 
,,    Prunes,  383 
,,    Rosemary,  279 

Willdenowia  teres,  121 
Willow,  254 
Willughbeia  edulis,  600 
Winter  Cherry,  621 
Winter's  Bark,  419 Witsenia  maura,  161 
Woad,  354 
Wolfsmilch,  277 
Woniwol,  308 
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Wood  oil,  394 
Woodruff,  771 
Wooly-oak  galls,  fig.,  32 Woorali,  114 
Wooraly,  603 
Wormseed,  706 

,,        Spanish,  513 Oil,  513 
Wormwood,  705 
Wortleberry,  *lh*J Wrightia  antidysenterica,  600 

,,      coccinea,  600 
,,      mollissima,  601 
,,      tinctoria,  600 

Xanthochymus  pictorius,  401 
Xanthorhiza  apiifolia,  427 
Xanthorrhoea  arborea,  204 

hastilis,  98,  fig.,  203 
,,         humilis,  203 Xanthosoraa  sagittifolia,  128 

Xanthoxylon  Avicennae,  473 
,,        caribaeum,  473 
,,         Budrunga,  473 
,,         Clava,  473 ,,         fraxineum,  473 hastile,  473 
,,         hiemale,  473 
,,         nitidum,  473 
,,         piperitum,  473 Rhetsa,  473 

Ximenia  americana,  444 
Xyloearpus  Granatum,  464 
Xylon  Effendi,  253 
Xylopia  aromatica,  421 

,,      glabra,  421 
,,      grandiflora,  421 
,,      sericea,  421 

Sy?/,-,  161 Xyris  americana,  187 
,,    indica,  187 ,,    operculata,  fig.,  187 
,,    vaginata,  187 
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Yams,  111,  112,  128,  211,  214 Yari  Yari,  421 
Yatum  condenado,  70 
Yellow-root,  427 

, ,    wood  of  New  South  Wale.s, 462 

Yerba  de  la  purgacion,  507 Yercum,  626 
Yew,  Common,  231 
Young  Fustick,  467 Yucca  aloifolia,  fig.,  100 

,,    gloriosa,  98 Yulan,  418 

Zachun,  460 
Zacyntha  verrucosa,  708 Zalacca  edulis,  137 
Zamias,  fig.,  223 
Zamia  pumila,  224 
Zannichellia,  99,  101 

,,         paluStris,  fig.,  143 Zebra-wood,  468 
Zedoary,  166 
Zehneria  cissoides,  312 

,,      clavigera,  312 Zeysoum,  706 
Zingiber  officinale,  166 Zinzeyd,  257 
Zizania  aquatica,  113 
Zizyphus  Baclei,  682 

,,     orthacanthus,  582 
,,      soporiferus,  582 
,,      CEnoplia,  582 
,,      Napeca,  582 
,,      Joazeiro,  582 
,,      Lotus,  582 ,,      Jujuba,  582,  583 
,,     vulgaris,  582 ,,     Baclei,  fig.,  581 Zostera  marina,  145 
,,     Noltii,  fig.,  145 

Zygnemas,  15 Zygophyllum  Fabago,  479 simplex,  479 
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Abalon,  Adans.  199 
Abaraa,  Adans.  192 
Abasin,  Kampf.  281 
Abasoloa,  L.  et  Lex.  715 
Abatia,  Ruiz  et  Pav.  575 
Abazicarpus,  Andrz.  354 
Abelia,  R.  Br.  767 
Abelicea,  Hon.  Belli.  580 
Abelmoschus,  Med.  370 
Abena,  Neck.  664 
Aberemoa,  Aubl.  422 
Abies,  Tournef.  229 
Abietese,  229 
Abietinae,  Rich.  226 
Abikia,  Presl.  119 
Abilgaardia,  Vahl.  119 
Ablania,  Aubl.  372 
Abolaria,  Adans.  667 
Abolboda,  H.  et  Bonpl.  187 
Abrahamia,  DC.  733 
Abrineae,  555 
Abrodictyum,  Presl.  80 
Abroma,  Jacq.  364 
Abronia,  Juss.  507 
Abrotanella,  Cass.  712 
Abrotanum,  Tournef.  712 
Abrus,  Linn.  555 
Absinthium,  Tournef.  712 
Abumon,  Adans.  205 
Abuta,  Aubl.  309 
Abuta,  Poppig.  309 
Abutilon,  GUrtn.  370 
Acacia,  IFiWd.  566 
Acacieae,  556 
Aca;na,  Vahl.  562 
Acajou,  Totirn.  467 
Acajuba,  Gdrtn.  467 
Acalypha,  imn.  281 
Acalyphese,  281 
Acanos,  Adans.  714 
Acanthacese,  668,  678* 
Acanthads,  678* Acanthi,  Juss.  678 
Acanthidae,  679 
Acanthobolus,  10 
Acanthobotrya,  E.  et  Z.  554 
Acanthocarya,  Arrud.  399 
Acanthocephalus,  Ka.  713 
Acanthoceras,  10 
Acanthococcus,  Hook.  f.  et  Harv. 

796 Acanthodium,  Belil.  679 
Acanthoglossum,  Blum.  181 
Acantholepis,  Less.  713 
Acanthonotus,  Benth.  554 
Acanthonychia,  DC.  499 
Acanthophippium,  Bl.  181 
Acanthophora,  Lamx.  10,  25 
AcanthophyUum,  C.  ̂ .  M.  498 
Acanthophyllum,  ifooA;.  Am. 

714 Acanthophyton,  X^.ss.  715 

Acanthoprasium,  Benth.  662 
Acanthosperma,  ^rrab.  701 
Acanthospermura,  Sch,  711 
Acanthospora,  Spreng.  148 
Acanthostachys,  Klotsch.  148 
Acanthotheca,  Z>C.  712 
Acanthotylus,  Kutzing.  10 
Acanthus,  Tournef.  679 
Acarna,  Cass.  714 
Acarna,  Fai«.  714 
Acaste,  Salisb.  161 
Accorombona,  ^idi.  554 
Acephala,  A.  DC.  648 
Acer,  Linn.  387 
Acera,  J^itss.  387 
Aceraceae,  373,  387- Aceranthus,  Morren.  438 
Aceras,  B.  Br.  182 
Acerates,  Elliot.  626 
Acerinea;,  DC.  387 
Acetabularia,  Lamx.  10,  19 
Acetabularidae,  19 
Acetabulum,  Toiirn.  19 
Achania,  370 
Acharia,  TAttnb.  322 
Achariterium,  Blitf.  et  F.  713 
Achetarla,  Cham.  685 
Achillea,  Neck.  712 
Achimenes,  FaW.  685 
Achimenes,  P.  Brown.  672 
Achiton,  Corda.  58 
Achlya,  iVees.  18 
Achlys,  DC.  438 Achnanthes,  Bor?/.  13 
Achneria,  Palis.  116 
Achnodon,  LAnk.  115 
Achnodonton,  PaJis.  115 
Achras,  P.  Brown.  591 
Achroanthes,  Raf.  181 
Achromolaena,  Cass.  712 
Achupalla,  Humb.  148 
Achymus,  Soland.  271 
Achyrachaena,  Schauer.  711 
Achyrantheae,  511 
Achyranthes,  511 
Achyrastrum,  Neck.  715 
Achyrideae,  710 
Achyrocline,  DC.  713 
Achyropappus,  Bieberst.  714 
Achyropappus,  fl.  5.  712 
Achyrophorus,  Scop.  715 
Achyrophorus,  Fai^^.  715 
Achyrospermum,  Blum.  662 
Ada,  WiM.  543 
Acianthera,  Scheidw.  181 
Acianthidae,  182 
Acianthus,  i2.  -Br.  182 
Acicarpha,  Juss.  701 
Acidandra,  Mart.  555 
Acidanthera,  Hochst.  161 
Acidodontium,  Schw'dgr.  67 Acidoton,  -Sto.  281 

Acilepis,  I>on.  709 Acinaria,  Targ.  22 
Acineta,  lincJi.  182 Acinodendron,  Linn.  733 
Acinos,  M&nch.  661 
Acinotum,  Z>C.  354 
Acinula,  Fries.  44 
Acioa,  ilttW.  543 
Aciotis,  Don.  733 
Aciphylla,  Z>e.  711 
Aciphylla,  Forst.  778 
Acis,  Salisb.  158 
Acisanthera,  P.  i?>-.  575 Acispermum,  Neck.  711 Ackama,  A.  Cunn.  572 
Acladodea,  -K  P.  385 
Acleia,  Z>C.  713 Aclisia,  E.  Meyer.  188 
Acmadenia,  B.  et  W.  471 
Acmella,  Rich.  711 
Acmena,  DC.  738 
Acmosporium,  Corda.  43 
Acnida,  Mitch.  513 
Acnistns,  -Sc/iott.  622 
Acocanthera,  G.  Don.  621 
Acoidium,  Lindl.  182 
Acolea,  i>ttm.  60 
Acolium,  Fee.  50 
Acoma,  ̂ dans.  743 
Acoma,  Benth.  711 
Aconiopteris,  PresJ.  79 
Aconitella,  Spach.  428 
Aconitum,  Tournef.  428 
Aconogonon,  Meisn.  504 
Acontias,  Schott.  129 
Acoraceae,  193 
Acoreae,  194 
Acoridium,  JVees.  187 
Acorinae,  Link.  193 
Acoroideae,  ̂ $rfe.  193 
Acorus,  Linn.  194 
Acosmium,  Schott.  555 
Acosmus,  -Desij.  390 
Acosta,  Loureiro.  758 
Acosta,         et  Pav.  387 
Acosta,  Z>C.  709 
Acotyledoneae,  Agardh.  5 
Acotyledones,  A .  Brongn.  54 
Acouroa,  Aubl.  555 Acourtia,  Don.  715 
Acquartia,  Jacq.  622 Acraea,  Lindl.  182 
Acramphibrya,  Andi.  235 Acranthera,  Am.  765 
Acremonium,  iinfc.  43 
Acridocarpus,  GuiUem,  390 
Acriopsis,  Blwn.  181 
Acrobolbos,  A'ees.  60 Acrobrya,  Mohl.  51 
Acrocarpidium,  M^.  518 
Acrocarpus,  Am.  556 

I  Acrocarpus,  iVees.  10,  119 
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Acrocentron,  Cass.  714 
Acrocephalum,  Cass.  713 
Acrocephalus,  Benth.  661 
Acrocomia,  Mart.  139 
Acrodiclidium,  Nees.  537 
Acrodryon,  Spreng.  765 
Acrogenae,  Ad.  Brongn.  51 
Acrogens,  4,  51  * Acroglochin,  Schrad.  511 
Acrogyratae,  Bernh.  81 Acrolasia,  PresJ.  745 
Acrolepis,  Schrad.  119 
Acrolophus,  Cass.  714 Acronia,  -Presl.  183 
Acronodia,  Blum.  372 
Acronychia,  i^orst.  458 Acropeltis,  25 
Acropera,  Lindl.  182 
Acrophorus,  Presf.  80 
Acrophyton,  Eschw.  44 
Acropteris,  I-iwfc.  80 
Acroptilion,  Cass.  714 
Acrosanthes,      et  Z.  498 
Acroschisma,  fibofc.  63 
Acrospelion,  Bess.  116 
Acrospermum,  Tode.  42 
Acrosphaeria,  Corda.  43 
Acrostalagmus,  Corda.  43 
Acrostemon,  Klotzsch.  455 
Acrostichura,  Zinn.  79 
Acrothamnium,  iS^ees.  44 Acrotome,  Benth.  662 
Acrotrema,  JacA;.  424 
Acrotriche,  i2.  Br.  449 
Acrozus,  -Spr.  372 
Actaea,  Linn.  428 
Actaea,  Loureir.  424 
Actaeeae,  428 
Actegiton,  B?um,  588 
Actephila,  Blum.  282 
Actia,  Adans,  718 
Actidium,  Pries.  43 
Actimeris,  Eafin.  711 
Actinanthus,  Ehrenb.  778 
Actinea,  Cass.  712 
Actinella,  X>C.  712 
Actinidia,  Lindl.  424 
Actinobole,  Endl.  712 
Actinocarpus,  ^2.  Sr.  209 
Actinocephalus,  Kutzinq.  9 
Actinochloa,  WUld.  IIG 
Actinochloris,  Pans.  115 
Actinocladium,  Ehrenb.  4 
Actinococcus,  Kutzing.  9 
Actinodaphne,  iVees.  537 
Actinodium,  Schauer.  721 
Actinodontium,  Schwdgr.  67 
Actinolema,  Fenzl.  778 
Actinolepis,  /)C.  712 
Actinomeris,  A^ntt.  711 Actinophora,  iVwtf.  710 
Actinophora,  TTalL  364 
Actinophyllum,  It.  et  P.  781 
Actinospermum,  Ell.  711 
Actinospora,  Turcz.  428 
Actinostachys,  Wallieh.  81 
Actinostema,  3far«.  281 
Actinostemma,  (?rijf.  315 
Actinothyrium,  Kunze,  42 
Actinotrichia,  Decaistie.  22 
Actinotus,  Ldbill.  778 
Aculeosa,  Plukn.  691 
Acuna,  i^uiz  et  Pav.  455 
Acyntha,  Commel.  205 
Adamaram,  Adans.  718 
Adambea,  Xam.  575 
Adamia,  Wallieh.  570 
Adamsia,  FLich.  5fi5 
Adamsia,  ir«7W.  205 
Adansonia,  £.  361 
Adders'  Tongues,  77 Adelanthus,  Endl.  795 
Adelbertia,  Meisn.  733 
Adelia,  //.  281 
Adelia,  L.  C.  Rich.  283 

INDEX  OF  CLASSES, 

Adelobotrys,  DC.  733 
Adenacanthus,  Nees.  679 
Adenacbajna,  I>C.  712 
Adenandra,  Willd.  471 
Adenanthera,  imw.  556 
Adenanthos,  ia&^7^..533 
'Adenaria,  H.  B.  K.  575 
Adenaria,  Rafin.  758 
Adenilema,  Blume.  572 
Adenium,  Riim.  et  Sch.  601 
Adenobasium,  Presl.  372 
Adenocalymna,  Mart.  677 
Adenocalyx,  Bert.  555 
Adenocarpus,  DC.  554 
Adenncaulon,  /fooft.  709 
Adenocline,  Turcz.  281 
Adenocrepis,  Blum.  282 
Adenocyclus,  £e«.  709 
Adenodus,  Lour  372 
Adenogramma,  Reichb.  498 
Adenogyne,  iT^.  281 
Adenolepis,  Less.  711 
Adenolinum,  Reichb.  485 
Adenoncos,  Blum.  181 
Adenonema,  Bung.  498 
Adenopappus,  Benth.  711 
Adenopeltis,  Sert.  281 
Adenophora,  Fisch.  691 
Adenophorus,  Gaudich.  79 
Adenophyllum,  Per*.  711 
Adenorhachis,  jL>C.  560 
Adenorhopium,  PoAZ.  281 
Adenosacme,  TFaW.  765 
Adenosepalum,  Spach.  406 
Adenosma,  iJ.  Br.  679,  685 
Adenosolen,  DC.  712 
Adenostegia,  Benth.  685 
Adenostemma,  Forst.  709 
Adenostemon,  Per*.  537 
Adenostephanes,  Klotzh.  534 
Adenostoma,  i/oofc.  et  A.  562 
Adenostyleae,  709 
AdeTiostyles,  Cass.  709 
Adenostyles,  Blum.  182 
Adenotrachelium,  i\rees.  537 
Adenotrichia,  Lindl.  713 
Adesmia,  2>C.  554 
Adhatoda,  Nees,  680 
Adhunia,  P^.  Fl.  795 
Adiantum,  Pwn.  79 
Adina,  Salisb.  765 
Adinandra,  Jae/t.  397 
Adisca,  Bl.  281 
Adleria,  Neck.  556 
Adlumia,  iJo^n.  436 
Adolphia,  Meisn.  582 
Adonanthe,  Spach.  428 
Adonis,  /Ji'Wew.  428 Adopogon,  Neck.  715 
Adoxa,  ii«n.  781 
Adrastea,  DC.  424 
Adiiania,  Gaudich.  281 
Adupa,  Pose.  119 
Adyseton,  Scopol.  354 
iEchmandra,  ̂ rw.  315 
jEchmanthera,  Nees.  679 
jEchmea,  ilitia  et  Pav.  148 
^chmolepis,  Dec.  626 
^cidium,  Gmel,  42 
jEgagropila,  Kutzing.  10 
^Egeria,  Adans.  598 
^gerita,  Pe?-s.  43 iEgialina,  ScA?/«.  116 
iEgialitis,  R.  Br.  641 
^gialitis,  Trin.  116 
iEgiceraceae,  Blume.  648 ^2;iceias,  Gdrtn.  648 
^giceras,  Green.  67 
^gilops,  Xwin.  116 ^ginetia,  Cay.  765 
iEginetia,  iinn.  611 
^giphila,  Jacq.  664 
jEgira,  Fries.  22 
^gle,  Cjrr.  458 
jEglophyllum,  Kutzing.  II 

&C. 

^gochloa,  Benth.  636 
^gomarathrum,  E'ocA.  779 jEgonychion,  Gray.  656 
jEgopodium,  imw.  778 
-iEgopogon,  Willd.  115 
^.gopricon,  L.  281 
^gotoxicum,  i?.  e<  P.  282 
Aeluropus,  Trin.  116 
^oUanthus,  Mart.  661 
Jionium,  TF".  e<  Berth.  346 Aeranthus,  Lirdl.  181 
Aerides,  Loureir.  181 
Aerobion,  Spreng.  181 
Aerope,  J?ndf.  727 
^rua,  Porsfc.  511 ^schrion,  P^.  Fl.  795 
-lEschynanthus,  Jacft.  672 
^schynomene,  Linn,  554 
^sculaceae,  Pd.  382 iEsculus,  L.  385 
^thalium,  Link.  42 
^theilema,  P.  Dr.  679 
jEtheolaena,  Cass.  713 
^theopappus,  Cass.  714 -iEtheorhiza,  Cass.  715 
^theria,  Blum.  182 
^thionema,  P.  Br.  355 
jEthionia,  Dow.  715 
^thiopis,  Tournef.  661 
^thusa,  Pinn.  778 ^tinodon,  Drid.  67 
-(Extoxicum,  Ruiz  et  Pav.  282 
Affonsea,  St.  Hil.  556 
Afzelia,  Pftr/t.  67 
Afzelia,  Gmel.  685 Afzelia,  Smith,  55C 
Agalmanthus,  Pnd^.  737 
Agalmyla,  Blum.  672 
Aganippea,  DC  712 Aganisia,  Lindl.  181 
Aganosma,  G.  Don.  601 
Agapanthus,  Her  it.  205 
Agapetes,  Don.  758 
Agardhia,  Cabrer.  22 
Agardhia,  Gra^/.  18 
Agardhia,  Spreng.  380 
Agardhia,  Mengh.  25 
Agaricacese,  41 
Agaricina,  41 
Agaricus,  Linn.  41 
Agarista,  DC,  711 
Agarista,  Do7i.  455 Agarum,  Grev.  10,  22 
Agasillis,  Spreng. 77S 
Agassizia,  Chav.  684 
Agassizia,  Spach.  725 
Agastachys,  P.  Dr.  533 
Agasyllis,  Hoffm.  778 
Agathea,  Cass.  709 
Agathelpis,  Chois.  667 
Agathis,  Salisb.  229 Agathisanthes,  BLum.  718 
Agathodes,  i>on.  614 Agathomeris,  Delaun.  712 
Agathophyllum,  J?<ss.  537 
Agathophytum,  Moq.  513 
Agathcsma,  TFiZ^d.  471 
Agathyrsus,  Don.  715 
Agati,  P/ieed.  554 Agauria,  DC.  455 
Agave,  Linn.  158 
Agaves,  158 
Agdestis,  Moc.  et  Sess.  795 
Agenium,  Nees.  116 
Agenora,  Don.  715 
Ageratese,  709 
Ageratum,  Linn.  709 
Aggregatas,  L.  xxxi Aglaea,  Pers.  161 
Aglaia,  Lour.  464 
Aglaja,  Noronh.  424 Aglaomorpha,  Schott.  79 
Aglaonema,  Schott.  129 
Aglaophyllum,  Monf.  25 
Aglossa.  DC.  711 
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Agnanthus,  Vaill.  664 
Agiiostus,  A.  Cunn.  534 
Agnus  castus,  T.  6(54 
Agonis,  DC.  737 
Agonolobus  C  A.  Mey.  354 
Agoseris,  liafin,  715 
Agostana,  Salisb.  778 
Agraphis,  Link.  205 
Agretta,  Eckl.  161 
Agrianthus,  Mart.  709 
Agricola,  Schrank.  66-4 Agrimonia,  Tourncf.  565 
Agrimonioides,  Tournef.  565 
Agriodaphne,  iVce*-.  537 Agriodendroii,  i/a  w.  205 
Agriophyllum,  Bicbcrst.  513 
Agriphyllum,  713 
Agriphyllum,  Less.  713 
Agrocharis,  Hochst.  7S9 
Agrophyllum,  iVfcA'.  477 Agropyrum,  Palis.  116 
Agrosteae,  115 
Agrostemma,  i.  498 
Agrostemma,  Wall.  765 
Agrosticula,  Radd.  115 
Agrostis ,  itnii  .115 
Agrostopliyllum,  Blum.  181 
Agylophora,  Neck.  765 
Agyneia,  Xmn.  282 
Agyratae,  Swartz.  82 
Agyrium,  i<'r^(;5.  43 Ahnfeldia,  Fries.  25 
Ahouai,  PI.  601 
Aichryson,  IF.  e<  Berth.  346 
Aidelus,  Spreng.  685 
Aidia,  Loureir.  765 
Aikinia,  iJ.  672 
Aikinia,  Salisb.  691 
Aikinia,  Wallich.  116 
Ailanthus,  i>c*/.  473 
Ailographum,  Xi6.  43 
Ainactis,  Kutzing.  10 
Ainsliaea,  D6\  714 
Ainsworthia,  Boiss.  778 
Aiolotheca,  DC.  711 
Aira,  Linn.  116 
Airochloa,  Link.  116 
Airopsis,  I>(?«i?.  116 
Aithales,  Webb  et  Berth.  346 
Aititara,  Marcgr.  139 
Aitonia,  Forst.  58 
Aitonia,  L../?^.  464 
Aizoidese,  Endl.  527 
Aizoon,  imn.  527 
Aizoonia,  Tausch.  568 
Aizoons,  527 
Ajax,  Hatv.  158 
Ajovea,  ̂ it6^.  537 
Ajuga,  Linn.  662 
Ajugeae,  662 
Akebia,  DC.  304 
Akeesia,  Juss.  385 
Alacospermum,  i\recA:.  778 
Alafia,  Thouars.  601 
Alaga,  Baudo-  645 
Alagoptera,  iVe<!s.  139 
A'amania,  Llav.  181 
Alandina,  i\recA:.  337 
Alangiacese,  716,  719*,  772 Alangiads,  719 
Alangiete,  DC.  719 
Alangium,  Lam.  720 
Alania,  Endl.  205 
Alaphalantias,  i?rtd^.  714 
Alarfonia,  DC.  711 
Alaria,  Grev.  10,  22 
Alaternus,  Tournef.  582 
Albersia,  Kunth.  .511 
Alberta,  £.  765 
Albertinia,  Spreng.  709 
Albina,  Gieseke.  167 
Albizza,  Durazz.  556 
Albrandia,  Garid.  268 
Albuca  Lmji.  205 
Albucea,  ift'<c/t6.  205 

Alcanna,  Gllrtn.  575 
Alcea,  Z,.  370 
Alchemilla,  Linn.  562 
Alchimilla,  Tournef.  788 
Alchoniea,  So^.  281 
Alcicornium,  Gaudich.  79 
Alcina,  Crti^.  711 
Alciope,  DC.  709 
Alcithce,  Don.  714 
Aldama,  itew.  et  Lex.  711 
Aldea,  ii;<<z  et  Pav,  639 
Aldina,  556 
Aldrovanda,  Monti.  434 
Alectorolophus,  iJie?>.  685 
Alectra,  Tktmb.  684 
Alectryon,  GiLrtn.  335 
Alepidea,  Laroche.  778 
Alepyrum,  /i.  J?r.  120 Aletris,  Limi.  153 
Aleurisma,  Lijjft.  43 
Aleurites,  Forst.  281 
Aleuritia,  645 
Aleurodendron,  Keimv  3()1 
Alexandra,  Bunge,  513 
Alexandrina,  Schomb.  555 
Alexis,  ;Sa^w6. 167 
Alfonsia,  Kunth.  139 
Alfredia,  />C.  714 
Algae,  Juss.  8,  43 
Algae,  ii.  xxxiv. 
Algales,  7,  8* Algarobia,  Benth,  556 
Alhagi,  Tournef.  554 
Alibertia,  ̂ .  i2ic?i.  765 
Alibrexia,  Miers.  654 
Alibum,  Xess.  709 
Alicteres,  Neck.  361 
Alicularia,  Cord.  60 
Alipsa,  Hffmg.  181 Alisma,  Juss.  209 
Alismaceae,  207  ••,  209* Alismads,  209 
Alismales,  104,  207  * Alismoideae,  D.  C.  209 
Alismorchis,  Thouars.  1S2 
Alix,  Commers.  710 
Alkanna,  Tausch.  656 
Alkekengi,  Tournef.  622 
AUagantbera,  Jfarf.  511 
Allagopappus,  Cass.  710 AUamanda,  Linn.  601 
Allania,  Benth.  556 
Allantodia,  B.  Brown.  80 
Allardia,  Decaisne.  712 
Allasia,  Loiireir.  795 
AUegria,  Moc.  et  Sess.  372 Allendea,  Liav.  et  Lex.  715 
AUiaceae,  Link.  "200 AUiaria,  .4dans.  254 
AUiea;,  Link.  205 
Allionia,  Linn.  507 
Allium,  Linn.  205 
Allmania,  E.  Br.  511 
AUobrogia,  Trattin.  205 
AUocarpus,  fi^.  5.  iiT.  712 Allochroa,  F.  et  31.  725 
Allodape,  Endl.  449 
AUogonium ,  Kutzing.  10 
Alloispermum,  ITiJW.  712 
AUomorphia,  Blum.  733 
Allophyllus,  Linn.  385 
Alloplectus,  672 
Allosorus,  Bernh.  80 
Alloteropsis,  Presi.  116 
Allughas,  Linn.  167 
Almeidea,  St.  Hil.  471 
Almcja,  jBndL  328 
Almond  worts,  5.57 
Alnaster,  Spach.  252 
Alnus,  L.  252 
Aloe,  Tournef.  205 
Aloexylon,  Loitr.  556 
AloideSj^oeWi.  142 
lAloinae,  Linfc.  20(t,  205 
I  Aloiozonium,  E^zc.  7l.i 

Alomia,  //.  B.  K.  709 Alomieae,  709 
Alona,  Lindl.  654 
Alonsoa,  Ruiz  et  Pav.  684 
Alopecurus,  Linn.  115 
Alopbia,  Herb.  161 
Alophium,  Cass.  714 
Aloysia,  Orteg.  664 
Alphitonia,  iSuss.  582 
Alpinia,  Linn.  167 
Alpinia,  Blum.  167 
Alpiniaceae,  Link.  165 
Alseis,  Schott.  765 
Alsenosmia,  .4.  Cunn.  767 
Alseodaphne,  iVees.  537 Alsidium,  .^gr.  11,  25 
Alsinanthe,  Eenzl.  497 
Alsinanthus,  Desv.  498 
Alsinastrum,  LJ.  481 
Alsine,  Wahlenb.  497 
Alsineae,  L>C.  496 Alsineae,  497 
Alsinella,  DUl.  497 
Alsinocarpus,  Endl.  497 
Alsinoides,  Vaill.  501 
Alsocydia,  Mart.  677 
Alsodea,  Mart,  et  Zucc.  339 Alsodeae,  339 
Alsodeia,  Thouars.  339 
Alsomitra,  Blume.  315 
Alsophila,  i2.  Brown.  80 Alstonia,  72.  ̂ r.  601 
Alstonia,  Linn.  593 
Alstromeria,  Linn.  158 \i-  romeriess,  158 
Altensteinia,  H.  B.  K.  182 
Alternanthera,  Forsk.  511 
Alternaria,  Corda.  42 
Alternasemina,  Manso.  315 Althaea,  370 
Althaeastrum,  L>C.  370 
Althenia,  Thouars.  144 
Altheria,  Thouars.  364 
Altingia,  Lowd.  229 
Altingia,  Noronh.  253 
Altingiaceae,  248,  253  * Altora,  Adans.  282 
Alymnia,  Neck,  711 
Alypum,  Tournef.  667 
Alysicarpus,  iVecA;.  554 Alysium,  ̂ (jf.  22 
Alyssidae,  354 
Alyssoides,  Medik.  354 
Alysson,  Medik.  354 
Alyssum,  Adans.  354 
Alyssum,  Linn.  354 
Alytosporium,  Link.  44 
Alyxia,  i2.  Br.  601 Alzatea,  iritis;  et  Pan.  588 Alziniana,  i)i€fr.  588 
Amagris,  Raf.  115 Amaioua,  ̂ uM.  765 
Amalia,  Rchb.  181 
Amalia,  Hort.  Hisp.  148 
Amanita,  jPWes.  41 Araanoa,  AxM.  282 
Amansia,  Lamx.  11,  25 Amansieae,  11 
Amaracarpus,  Blum.  764 
Amaracus,  Monch.  661 
Amarantacea?,  505,  510  * Amaranthi,  Juss,  510 Amaranths,  510 
Amaranthus,  Linn.  511 
Amarenus,  Prest.  554 
Amaria,  Mutis.  556 
Amarylleae,  158 
Amaryllidaceae,  146,  155  « Amaryllideae,  R,  Br.  155,  1 Amaryllids,  155 
Amaryllis,  Linn,  158 
Amasonia,  Linn,  664 
Amauria,  Benth.  712 
Ambelania,  yltiW.  601 
Amberboa,  Pers,  714 
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Ambinux,  Comm.  281 
Amblachsenium,  Tarcz.  715 
Amblia,  Presl.  79 
Ambliodum,  Palis.  67 
Amblirion,  Ecfin.  2(15 
Ambloma,  Eudl.  7iny 
Amblostoma,  JSchcidn-.  183 
Amblyantlms,  A.  VC.  fi-lS 
Amblyglottis,  Blum.  182 
Amblygonon,  Meisn.  504 
Amblyocarpum,  F.  et  M.  713 
Amblyolepis,  DC.  712 
Amblyopappus,  Hooker.  712 
Amblyopogon,  Fisch.  714 
Amblvsperma,  Benth.  714 
Ambora,  Jis^s.  299 
Ambraria,  Crvse.  764 
Ambraiia,  Heist.  764 
Ambrina,  Spach.  513 
Ambroma,  L../??.  364 
Ambrosia,  Tournef,  711 
Ambrosieffi,  711 
Ambrosinia,  i.  125 
Ambulia,  Loath.  685 
Amecarpus,  Benth.  554 
Amechaiiia,  i>C.  758 
Amelancbier,  Med.  560 
Ameletia,  DC.  575 
Amelleae,  709 
Amellus,  Adans.  709 
A  melius,  Co.ss.  709 
Amentacese,  Juss.  251,  254 
Amentacec©,  xx.\iii 
Amentales,  243,  246,  248* Amerimnum,  P.  Br.  555 
Amerina,  DC.  653 
Amethystea,  JAnn.  662 
Amherstia,  Wall.  556 
Amherstiese,  556 
Amiantanthus,  Kunth.  199 
Amianthium,  ^.  Gh\  199 
Amicia,  Kunth.  564 
Amida,  Alitt.  712 
Amirola,  Pa-s.  385 Ammannia,  Houst.  575 
Ammi,  Tournef.  778 Amminida;,  778 
Ammios,  Monch.  778 
Ammobium,  i2.  ̂ r.  712 
Ammocharis,  Herb.  158 
Ammodendron,  Fisch.  555 
Ammodia,  A'lttf.  710 Ammogeton,  Schrad.  715 
Ammoides,  Jc?ar(s.  778 
Ammolirion,  Kar.  2()r> 
Ammonalia,  Desv.  498 
Ammopbila,  ̂ osf.  115 
Ammoseris,  Endl.  715 
Ammyrsine,  Pursh.  455 
Amomales,  104,  162* 
Amomea-,  Juss.  165 
Amomum,  iinn.  167 
Amoora,  Poxb.  464 
Amordica,  A'ec^-.  315 
Amoreuxia,  Mof.  et  S.  565 Amoria,  Presl.  554 
Amorpha,  Linn.  554 
Amorphophallus,  j5i.  129 
Ampalus,  Boj.  268 
Ampelanus,  /I'q^n.  626 Ampelidea?,  Kunth  439 Ampelodesmos,  Link.  115 Ampelopsis,  L.  C.  Rich.  440 Ampelosicyos,  Thouars.  315 Ampelygonum,  Lindt.  504 
Amperea,  J  dr.  Juss.  281 
Ampbania,  Baiiks.  397 
Ampherephis,  ATtiKt/i.  709 Amphianthus,  roiern.  685 Amphibia,  Stackh.  25 
Amphiblestra,  Presl.  80 
Amphiblistrum,  Corda.  43 
Amphibolis,  Agardh.  145 
Amphibromus,  Aees.  116 
Amphibrya,  A'ju/J.  95 

Amphicalyx,  Blume.  455  | 
Amphicarpsea,  i?a/.  555 
Amphicarpum,  i?a/.  115 
Amphicbila,  A.  DC.  695 
Amphicoma,  R.  Br.  677 
Amphicorda,  Fries.  44 
Amphiderris,  R.  Br.  534 
Amphidesmiiim,  .Schott.  80 
Amphidium,  A  ees.  67 
Amphidonax,  IVce.^.  115 
Ampbidoxa,  />C.  713 
Amphigenese.  Brovgn,  5 
Amphiglossa,'i>C'.  713 Amphiglottium,  Sells.  181 
Amphilochia,  Jfort.  380 
Amphiloma,  Eadl.  534 
Ampliilonia;  Fries.  50 
Ampbilophium,  Kunth.  677 
Amphiotis,  /)C.  765 
Amphipappiis,      et  Gr.  710 
Ampbipogon.  72.  Br.  115 
Amphirapis,  i>C.  710 
Amphirbiimm,  Green.  67 
Amphiroa,  Lamx.  10,  25 
Amphirrhoge,  Reichb.  .339 
Ampbirrhox,  Spreng.  339 
Amphiscopia,  iVees.  630 
Amphispoiium,  iiitX;.  44 
Amphitetra?,  Ehr.  13 
Amphitbalea,  jfeW^I.     Zeijh,  553 
Amphitriclnim,  Corda.  43 
Amphitrix,  Kutzing.  10 
Amphodea,  Salisb.  455 
Amphodus.  Lindl.  555 
Amphoradenium,  Z>eAo.  79 
Amphorcbis,  Thoac/rs.  182 
Ampliymeuium,  ZT.  5.  if.  555 
Amsinckia,  Leum.  656 
Amsonia,  ii.wt.  601 
Amura,  Schalt.  464 
Amygdalete,  Jisss.  557 
Amygdalophora,  A'ec/c.  558 Amygdalus,  Linn.  558 
AmyiidnceEe,  456,  459* 
Amyridfce,  460 
Amyrideas,  R.  Br.  459 
Amyrids,  459 
Arayris,  Linn.  460 
Anabsena,  Adr.  Juss.  10,  281 
Anabaiiia,  Bory.  18 
Anabasis,  Linn.  513 
Anabata,  W,7xL  604 
Anacalosa,  Blum.  444 
Anacalypta,  Rohl.  67 
Anacampseros,  Tournef.  346,  501 
Anacamptis,      C.  J2M;/t.  182 
Anacamptodon,  Brid.  67 
Anacardecc,  Br  465 
Anacardiacese,  4.56,  465* Anacardium,  Rottb.  467 
Ar.acardium,  Lam.  467 Anacards,  465 
Anacharldeae,  Endl.  141 
Aracharis,  Rich.  142 
Anaclasis,  Benth.  455 
Anacotus,  Griseb.  614 
Anactis,  Cass.  714 
Anacyclus,  Pers.  712 
Anacystis,  Menegh.  18 
Anadenia,  R.  Br.  533 
Anadyomene,  Lamx.  10,  19 
Anadyomenese,  Kutzing.  10 
Anaectochilus,  Blume.  183 
Anagalleidae,  Baudo.  644 Anagallida?,  646 
Anagallidium,  G^-iseb.  614 Anagallis,  Tourn.  646 
Anaglypha,  Z>C.  710 
Anagyris,  Ziim.  553 Anagzanthe,  Baudo.  645 Anaitis,  X>C.  711 
Analectis,  Fa/tJ.  428,  664 
Anamirta,  Colebr.  309 
Ananas,  Gdrtn.  148 
Ananas,  Tournef.  148  | 

Ananassa,  Lind?.148 
Anandrese,  Ltnfc.  5 
Anandria,  Sieges').  714 Ananthopus,  Pct/jm.  188 Ananthrix,  Nutt.  626 
Anapausia,  Pr.  79 
Anapbalis,  DC.  713 
Anapbrenium,  E.  Mey.  467 Anaporeje,  129 
Anarmosa,  Micrs.  451 
AnaiThiniim,  De.v/".  684 Anarthria,  R.  Br.  121 
Anarthrosyne,  £.  Mey.  554 Anasser,  Jius.i.  604 
Anastatica,  Carta.  354 
Anastaticidfc,  354 
Anastrabe,      jl/c//.  684 
Anastrapbia,  Doil.  714 Anasyllis,  E.  Mey,  467 
Anatherum,  Pfi^^y,  116 
Anatropa,  Ehrenb.  481 
Anavinga,  Rhccd.  331 
Anaxagorea,  /Si.  //^7.  422 Anaxeton,  Coss.  713 
Anaxeton,  Giirin.  713 Anaxetiim,  Schott,  79 
Anblatum,  Tourvef.  611 
Anchietea,      //-<7.  339 AncbonidtB,  355 
Anchoninm,  PC.  355 
Anclmsa,  7v/:/?;*.  656 Anchusidce,  656 
Ancistrocarpus,  Kunth.  509 
Ancistrolobiis,  Spach.  406 
AncistrostigTiia,  Pf/?^;;.  527 
Ancistrum,  Forst.  562 
Ancylanthus,  Desf.  765 
Ancylocalyx,  Ttdame.  556 
Ancylocladus,  TFaW.  601 Anda,  P/w.  281 
Andeisonia,  R.  Br.  449 
Andevsouia,'  KO.ng.  696 Andersonia,  i7ojc6.  464,  718 
Andersonia,  Sckl.  604 
Andira,  Lam.  et  Lour.  555 
Andisciis,  FL  Flum.  281 
Andrachue,  Linn.  282 
Andrnsa,  i^/tr/i.  63 
Andi-ffiacete,  56,  63* Andrapsis,  Dahy.  645 Andreoskia,  BC.  354 
Andi-ewsia,  Dan.  758 
Andrewsia,  Spreng.  614 
Andrewsia,  Fewi.  665 
Andiiapetalum,  P( 634 
Andiieuxia,  DC.  711 
Andripetalum,  Tournef.  534 
Androcera,  iV^^^<.  622 Androcoma,  Nees,  119 
Androcymbium,  IF/Wd.  199 
AndrogTaphidas,  680 
Andrograpbis,  Wall,  680 
Andromachia,  Cass.  709 
Andromachia,  H.  B.  K.  709 
Andromeda,  Linn.  455 Andromedidtfi,  455 
Androphylax,  Wendl.  309 
Andropogon,  P2,?n.  116 Andropogonete,  116 
Androrchis,  Endl.  182 
Androsace,  Tournef.  645 
Androssemum,  ^W.  406 
Androscepia,  Brongn.  116 
Androstemma,  Lindl.  153 
Androstoma,  //ooA.  449 
Androtricbium,  Brongn.  119 
Andryala,  Linn.  715 
Andrzeiowskia,  Reichb.  354 
Aneathia,  Z>6'.  714 
Anecio,  A'ec/c.  713 Aneilema,  R.  Br.  188 
Aneimia,  Swarfz.  80 
Anemagrostis,  THn.  115 
Anemanthus,  Endl.  428 
Anemarrhena,  Bunge.  205 
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Anemia,  Nutt.  521 
Anemidictj'oii,  J.  <S/».  80 Aneniiopsis,  Iluok.  oiJl 
Aneiiiouanthe,  Spach.  427 
Aiienioiianthea,  DC.  428 
Anemone,  Ualler.  427 
Anenioneije,  427 
Anenionospermos,  DC.  428 
Aneniopsegma,  Mart  ()77 
Anesorhiza,  Ch.  ct  Sch.  778 
Anetliuin,  Toun/ef.  778 
Anetia,  Endl.  7i\i 
Aneura,  Dumorl.  59 
Aneuridae,  59 
Aneuriscus,  Presl.  402 
Angelandra,  Endl.  711 
Angelica,  Hofl'tn.  778 Angelicidse,  778 
Angelonia,  H.  et  B.  684 
Angelopogon,  Poppig.  791 
Angiantheae,  712 
Angianthus,  Wendl.  712 
Angidium,  Lindl.  182 
Angiopoma,  Lev.  42 
Angioptevis,  Hotfm.  81 
Angiopteris,  Mitchell.  80 
Angioridium,  Crrt'i'.  42 Angiospermese,  10 
Angolam,  Adans,  720 
Angolamia,  Scop.  720. 
Angophora,  Caw.  737 
Angostura,  R.  et  Sch.  471 
Angi-ciocum,  Thoiiars.  181 Anguillareiie,  Don.  198 
Anguillaria,  i?.  iJ)-.  199 Anguina,  Michel.  315 
Anguloa,  Fl.  Per.  182 
Angaria,  Xmn.  315 
Anlialonium,  Lemair.  748 
Anhaltia,  Schivahe.  18 
Ania,  ZyndZ.  181 
Aniba,  Aubl.  7i)5 
Anictoclea,  Nimmo.  317 
Anidrum,  NecUer,  779 
Anigosanthus,  Labill.  153 
Anigozia,  153 
Aniosciadium,  Z>C.  779 
Aniotum,  Sokind.  531 
Anisacantha,      JSr.  513 
Anisactis,  DC.  779 
Anisadenia,  ir«W.  340 
Anisandra,  Bartl.  6fil 
Anisanthera,  Raf.  658 
Anisanthus,  )Sifce<.  161 
Anisanthus,  Willd.  767 
Aniseia,  C/tOi>.  631 
Anisocarpus,  NiM.  712 
Anisochseta,  DC.  709 
Anisochilus,  IFaW.  661 
Anisocoma,  Torrey.  715 
Anisodus,  itaft,  622 
Anisogonium,  Presl.  80 
Anisogynse,  Brongn.  11 
Anisolepis,  ̂ f/ce/^.  712 
Anisolobus,  A.  DC.  601 
Anisolotus,  Benlh.  554 
Anisomeles,  ii.  fir.  662 
Anisomeria,  Don.  509 
Anisomeris,  Presl.  765 
Anisonema,  .^dr.  Ji-.ss.  282 
Anisopappus,  //.  et  A.  715 
Anisopetalum,  DC.  494 
Anisopetalutu,  Hooh.  181 
Anisophylluin,  i/aw.  281 
Anisopleura,  Fcnzl.  778 
Anisopogon,  Ti.  Br.  116 
Anisoptera,  A'oriA.  394 Anisorhamphus,  DC.  715 
Anisospernia,     Mans.  315 
Anisostemonese,  Brongn.  li Anisosticte,  fiari^.  397 
Anisotes,  iijid^,  575 
Anisotoma,  Hook.  f.  778 
Anisotome,  Fcnzl.  627 
Anisum,  ̂ da«5,  773 

Anixia,  i<';"<>.y.  44 Ankyropetaluni,  Fcnzl.  498 
Anneslea,  A  ndrews.  411 
Annesloa,  JKa/^.  397 
Anoda,  t'aw.  370 Anodendron,  A.  DC.  601 
Anodontiuni,  Brid.  (i7 
Anodopetalum,  A.  Cunn.  572 
Ana'ct;uif;iuni,  Jledw,  67 
Anocctochilus,  Blam.  183 
Anoegosanthus,  llcichb.  153 
Anogeissus,  IKaiL  718 
Anogra,  Spach.  725 
Anogyna,  A'ees.  119 Anonia,  jLoiir.  337,  5.'56 Anoinalophylleae,  25 
Anonialopteris,  G.  J)on.  390 
Anomatbeca,  Ker.  161 
Anoniaza,  Laws.  161 
Anomodon,  Hook.  et.  Tuyl.  67 
Anomorhegmia,  Meisn.  672 
Anomospermum,  Miers.  309 
Anomostephium,  />C  711 
Anona,  i.'t}i,i.  422 Anonaceaj,  416,  420* Anonads,  420 
Anonas,  Juss.  420 
Anoneae,  Pytidl.  422 
Anonis,  Tournef.  554 
Anoplanthus,  Lndl.  611 
Anoplon,  IFciZfc.  611 
Anopterus,  Lchi'I.  752 Anosmia,  Beruh.  779 
Anosporum,  iVces.  119 Anotea,  DC.  370 
Anotis,  X»C.  765 
Aniedera,  Juss.  524 
Ansellia,  Lindl.  181 
Antacan'thus,  7^.  C.  Rich.  764 Antennavia,  Xi.i/.-.  43 Antennaiia,  Corda.  43 
Antennaria,  JK.  Br.  713 
Antennanese,  713 
Antenoron,  Rofin.  504 
Antliactinia,  Dor,;.'.  334 
Antlieeischima,  Korih.  397 
Anthelia,  Z>u:;i.  60 
Anthema,  Meclih.  370 
Antliemidese,  712 
Antbr;~,-s,  DC.  712 
Anthephora,  Schreb.  115 
Aptbencecc,  j5a;-rt.  205 Anthericlis,  Eaf.  182 
Anthericum,  Jitss.  205 
Anthericum,  Linn,  205 
Antherura,  Lour.  764 
Antherylium,  i?o/tr.  575 
Antbina,  Fries.  43 
Antbistiria,  Lmn.  116 
Antboboless,  Endl.  274 
Antboboleee,  Mart.  C.  530 
Anlliobolus,  i?.  Br.  282 
Anthocephalus,  i.  C.  Rich.  765 
Autbocercis,  Labill.  684 Antbocerinese,  59 
Antbocerites,  Cord.  60 
Autboceros,  Michel.  60 
A.ntbocevoteas,  A'ees.  60 Antbocblaniys,  Fenzl.  513 
Antbocbloa,  Ne^i.  116 
Antiiocbortus,  A'ces.  121 Autbocleista,  Afz.  604 
Antbocometes.  iJ.  J/.  680 
Antbodeudron,  Neck.  Abb 
Anthodendroii,  Reich.  Abb 
Antbodiscus,  C.  W.  Mey.  399 Antbodiscus,  Mart.  585 
Antbodon,  R.  P.  585 
Antbogonium,  Wall.  181 
Antboloma,  Labill.  604 
Antholyza,  Linn.  161 
Anthonema,  A^wtt.  568 
Anthonota,  Beam.  556 
lAntbophytae,  Oken.  235 
I  Anthopterus,  ̂ ooA;.  758 

Antbora,  DC.  428 
Antbosi)erniidiJe,  764 
Antho.si)orinum,  Linn.  764 
Antbostenia,  A.  J.  281 
Aiitbotium,  ii!.  Br.  695 
Antbotrocbe,  iiitdf.  621 
Antboxantbum,  Linn.  116 
Antlniscus,  Uoffin.  779 
Antbrocarpum,  Meyer.  60 
Antbrolobus,  *S'feo.  355 Antburivun,  Schott.  194 
Antbyllis,  7JnH.  654 Antiaris,  Leschen.  271 
Anticbaris,  ii^Jidi.  684 
Anticborus,  Linn.f.  372 
Anticlea,  A'<7t.  199 Antidaphne,  Poppig.  791 
Antidesma,  Linu.  259 Antidesmads,  259 
Antidesmeae,  Sweet.  259 
Antigona,  Flor.  Flum.  331 
Antigonon,  Endl.  504 
Antigramma,  Presl.  80 
Antilyssus,  Holler.  50 
Antipbylla,  Haworth.  668 
Antipbytum,  /^C.  656 Antirrhsea,  Commers.  764 
Antirrhineae,  684,  <>81 
AntirrbinideEP,  Beyith.  684 
Antinbinum,  L.  684 
Antistrophe,  A.  DC.  648 
Antithrixia,  Z>C.  713 
Antitragus,  Gdrtn.  115 
Antitricbia,  jBrid.  67 
Antodon,  A'eck.  715 Antoiria,  Raddi.  59 
Antomarchia,  ^«W.  471 
Antonia,  PoW.  604 
Antonia,  R.  Br.  672 Antoniaua,  Juss.  764 
Antopetitia,  jRtc/t.  654 Antrocepbalus,  Lehm.  58 
Antropbyum,  Kaulf.  79 
Antura,  Pors/c.  601 Anurus,  E.  Mey.  554 
Anvillea,  DC.  710 
Anycbia,  L.  C.  Rich.  499 
Aopla,  iiiidi.  182 Actus,  Smith.  553 
Apactis,  2Vtttiib.  795 
Apalatoa,  AvM.  565,  556 
Apalus,  DC.  711 
Apama,  Lam.  794 
Apargia,  Less.  716 
Apargidium,  To^r.  715 Aparine,  Tournef.  771 
Aparistbmium,  Endl.  281 
Apata,  Adans.  665 
Apatanthus,  Fiui'an.  716 Apatelia,  DC.  424 
Apatilia,  Desv.  733 
Apaturia,  Lindl.  181 
Apeiba,  ̂ wtl.  372 
Apenula,  Neck.  691 
Apera,  Palis.  115 
Aperiphracta,  A'ees.  537 Apbaca,  Tournef.  554 Aphanamixis,  jCL  464 
Apbanantbe,  Link.  509 Aphananthemum,  Sp.  360 
Aphanes,  Pi;in.  562 
Aphania,  Bl.  385 
Aphanochilus.  fieniA.  661 
Aphanopappus,  PndL  711 
Aphanopetalum,  Endl.  b72 
Aphanostemma,  St.  Hil.  428 Apbanostephus,  DC.  710 
Aphanizomenon,  Morren.  18 Aphelandra,  iS.  Pr.  679 Apbelexis,  Boj.  713 
Apbelia,  R.  Br.  120 
Apbilax,  -Saiisb.  188 
Aphloia,  Benn.  328 
Aphora,  Neck.  553 
Aphragmia,  i\rcc*.  679 
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Aphragmus,  Andrz.  354 
Aphyllas,  Fd.  prim.  5 
ADhyllanthese,  Endl.  205 
Ajphyllanthes,  Bal.  691 
Aphyllanthes,  Tourn.  205 
Apliyllocarpa,  C'avan.  81 Aphyllocaulon,  Lagasc.  714 
Aphyllorchis,  Blume.  181 
Aphyteia,  Linn.  92 
Apiaceae,  772,  773* Apiastrum,  Nutt.  779 
Apicra,  Haw.  205 
Apinella,  Neck.  778 
Apios,  Boerh.  555 
Apiosporium,  Kze.  42 
Apista,  Bl.  181 
Apium,  Hoffm.  778 
Aplectrum,  Blum.  733 
Aplectrum,  iV^wW.  181 Aplocarya,  Lindl.  654 
Aplodon,  E.  67 
Aplolophium,  Cham.  677 
Aplonema,  //a«*.  796 
Aplopappus,  Cass.  710 
Aploplanesia,  Presl.  555 
Aplosporeae,  JDecaisne.  20 
Aplozia,  Dim.  60 
Apluda,  Linn.  116 
Apochoris,  i)i<6y.  645 
Apocopis,  Nees.  116 
Apocynaceee,  594,  599" Apocynese,  Juss.  599,  623 
Apocynum,  Tourn.  601,  626 
Apodanthese,  i^.  Br.  93 
Apodanthera,  ^rn.  315 
Apodanthes,  Poit.  93 
Apodanthus,  £a  Pylaie.  67 
Apodotes,  Benth.  661 
Apodynomene,  i?.  A/e?/.  534 
Apodytes,  E.  M.  444 
Apogon,  Elliott.  715 
Apogon,  iJrtd^.  115 
Apolepis,  Bl.  679 
Apollonias,  iVees.  537 
Aponogeton,  Thunb.  210 
Apopedania,  -B^.  679 
Apophlcea,  Harv.  796 
Apophragma,  Grieseb,  614 
Apophysis,  Hedw.  67 
Aporetica,  J'or**.  385 Aporosa,  Blum.  271 
Aporum,  Blum.  181 
Aposeris,  iVecA:.  715 
Aposphaeria,  Ber/t.  42 
Apostasia,  Blum.  184 
Apostasiaceas,  70,  184* Apostasiads,  184 
Apostasiese,  Lindl.  184 
Apotemnoum,  Corda.  44 
Apoteriura,  Blum.  402 
Apoxyanthera,  Hochst.  627 
Appendicula,  Blum.  181 
Appleworts,559 
Apradus,  Adans.  779 
Apteranthes,  iTfift.  627 
Apteria,  Am«.  172 
Apterieae,  Miers.  172 
Apterocaryon,  Spach.  252 
Aptosimeae,  684 
Aptosimum,  Burch.  684 
Apuleia,  Gdrtn.  713 
Apuleia,  jV/ar<.  556 
Apyrophorum,  iVecft.  560 
AquifoliacefB,  594,  597* 
Aquifolium,  Tourn.  598 
Aquilaria,  Lam.  579 
Aquilariaceae,  576,  579* 
Aquilariads,  579 
Aquilarinea;,  R.  Br.  57:) 
Aquilegia,  Toio-rw/.  428 Aquilicia,  Limi.  440 
Arabidae,  354 
Arabidia,  Tausch.  568 
Arabidium,  C.  J/cy.  354 
Arabidopsis,  L>C.  354 

Arabis,  Adans.  354 
Arabis,  Li7in,  354 
Araceae,  123, 127* Arachideae,  554 
Arachis,  Linn.  554 
Arachnanthe,  Blum.  181 
Arachne,  Neck.  282 
Arachnimorpha,  Desv.  765 
Arachnion,  Schwein.  42 
Arachnis,  Blum.  181 
Arachnites,  Hoffm.  182 
Arachnoides,  Blume.  80 
Aracium,  iVecft.  715 Arads,  127 
Araeococcus,  Brongn.  148 
Aragoa,  J^.  J3.  i:.  685 
Aragoaceae,  Don.  681 
Arales,  103,  123* Aralia,  Linn.  781 
Araliaceae,  772,  780* Araliae,  Juss.  780 
Araliastrum,  Vaill.  781 
Arapabaca,  Plum.  604 
Araucaria,  Jiws.  229 
Arauja,  Broter.  626 
Arausiaca,  Bl.  138 
Arbustiva,  i.  xxxiii 
Arbutus,  Tournef.  455 
Arceuthobium,  Bieberst.  791 
Archangehca,  Hoffm.  778 
Archemora,  i>C  778 
Archidium,  ZJWd.  67 
Archimedea,  Leandr.  80 
Archytaea,  ilfari.  et  Zncc.  397 Arcimbalda,  -Ehc^^.  455 
Arctic,  Lam.  713 
Arction,  Cass.  713 
Arctium,  Lam.  713 
Arctogeron,  DC.  709 
Arctopus,  -LiiHi.  779 
Arctostaphylos,  Adans.  455 Arctoteae,  713 
Arctotheca,  Vaill.  713 
Arctotheca,  Wendl.  713 
Arctotis,  713 
Arcyphyllum,  Ell.  555 
Arcyria,  //iW.  42 
Ardinghelia,  Comm.  282 
Ardisia,  Swartz.  648 
Ardisiaceae,  Jmss.  647 Ardisiads,  647 
Ardisieae,  648 
Arduina,  Linn.  601 
Areca,  Linn.  138 Areceae,  138 
Aregma,  Fi-ies.  42 Arehna,  Neck.  713 
Aremonia,  iVecA.  565 
Arenaria,  L.  498 
Arenga,  Labill.  138 
Arethusa,  Gronov.  182 
Arethuseae,  179,  182 
Aretia,  Gaudin.  645 
Aretia,  Z,/h»i.  645 
Aretiastrum,  DC.  698 
Argania,  i2.  e<  Sch.  591 
Argelia,  Z>ec.  626 
Argemone,  Tournef.  431 
Argemonidium,  /S/wc/t  431 
Argentina,  Blackiv.  564 
Argolasia,  Juss.  153 
Argophyllum,  i^'or**.  573 Arguzia,  Amm.  653 
Arguziae,  Zinft.  628 
Argylia,  D.  Don.  677 
Argyranthemum,  Webb.  712 
Argyreia,  ioM>-.  631 Argyrochaeta,  Ciiv.  711 
Argyrocome,  Glxrtn.  713 
Argyrolepis,  Si^ac/t.  350 
Argyrolobium,  E.etZ.  554 
Argyrophyton,  //ooft.  712 
Argyropsis,  Herb.  158 
Argyrothaninia,  P.  Br.  2S2 
Argyroxiphium.  />('.  712 

Aria,  DC.  560 Arietinium,  Beck.  183 
Ai'iocarpus,  Scheidw.  748 Arisaema,  Mart.  129 
Arisarum,  Tournef.  129 
Aristaria,  Jungh.  116 
Aristea,  Soland.  161 
Aristella,  1:m<^:.  115 
Aristida,  imn.  115 
Aristidium,  £nd^.  116 
Aristolochia,  Tournef.  794 
Aristolochiaceae,  786,  792* 
Aristolochiae,  iinfc.  91,  287 
Aristolochiese,  Juss.  792 
Aristotela,  Adans.  713 
Aristotelia,  £eri*.  372 
Aristoteliaceae,  JSndl.  371 
Arjoona,  Cav.  788 Armania,  Berter.  711 
Armeniaca,  Tournef.  558 
Armeria,  TTiJJd.  641 
Armeriastrum,  Jaiib.  641 
Armillaria,  JF'ries.  41 Armodorum,  Kuhl.  et  H.  181 Armoracia,  Rupp.  354 
Arnebia,  Forsh.  656 
Arnica,  Zirm.  713 
Arnoglosson,  Endl.  643 
Arnoldia,  Blume.  572 
Arnoldia,  i>C.  712 
Arnopogon,  Willd.  715 Arnoseris,  Gdrtn.  715 
Arnottia,  .4.  iJicfe.  182 
Aroideae,  R.  Br.  126 
Aroidese,  Jitss.  127 
Aromadendrum ,  Bhme.  419 Aromia,  Nutt.  712 
Arongana,  Pers.  406 Aroma,  Pers.  560 
Aronicum,  iVecA;.  713 
Aroton,  Neck.  281 
Arouna,  Aiihl.  556 
Arpitium,  iVecfc.  778 
Arpophyllum,  Llave.  181 Arrabidaea,  i>C.  677 
Arrabidea,  Steud.  582 
Arracacha,  Bancroft.  779 
Arrhenachne,  Cass.  710 
Arrhenatherum,  Palis.  116 
Arrhenopterum,  Hedw.  67 Arrow-Grasses,  210 
Arrowsmithia,  Z)C.  715 
Arrozia,  Sclirad.  115 
Arrudea,  St.  Hil.  402 
Arsace,  AS'aJtsb.  455 Arsis,  Lour.  372 
Artabotrys,  R.  Brown.  422 Artanema,  Dow.  685 
Artanthe,  Miq.  518 
Artedia,  Linn.  779 
Artemisia,  JLinn.  712 Artemisieas,  712 
Arthratherum,  Palis.  115 
Arthraxon,  Palis.  116 
Arthrinium,  Kunze.  43 
Arthrobolus,  Andrz.  355 
Arthrobotrys,  Pr.  80 
Arthrobot'rys,  Corda.  43 Arthrocardia,  i>ec.  25 
Arthrocladia,  i>M6?/.  10,  22 Arthrocnemum,  Moq.  513 
Arthrodactylis,  Forst.  132 Arthrodie^,  Por^.  8 
Arthrolobium,  Desv,  554 
Arthronaria,  Fries.  50 
Arthronema,  IZass.  796 
Arthronia,  Acliar.  50 
Artlirophyllum,  Blume.  781 
Arthrophyllum,  Poj.  674 
Arthropodium,  R.  Br.  206 
Arthropogon,  A'ees.  116 .Vrthrosolen,  Meyer.  531 
Arthrostachya,  Link.  116 Artbrostemma,  Pa  v.  733 
Arthrostigma,  Endl.  533 
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Arthrostilidium,  Ruppr.  IIG 
Arthrotaxis,  Don.  229 
Arthrozamia,  Reichb.  225 
Artocarpacese,  258,  269* Artocarpads,  269 
Artocarpeae,  li.  Br.  269 
Artocarpus,  Linn,  271 
Artotrogus,  Mont.  796 
Aruba,  Aubl.  477 
Aruba,  Nees.  ct  Mart.  471 
Arum,  Linn.  129 
Aruncus,  Ser.  565 
Arundarbor,  Bauh.  116 
Arundina,  Blum.  181 
Arundinaria,  Rich.  116 
Arundine?e,  115 
Arundinella,  Raddi.  116 
Arundo,  Lmn.  115 
Arversia,  Camhess.  499 
Asagrsea,  ZiudJ.  199 
Asaphes,  DC.  473 
Asaphes,  Sprcng.  700 
Asarales,  246,  786* 
Asarca,  Lindl.  182 
Asarca,  Popp.  182 
Asarinae,  Link.  792 
Asarinese,  Bart.  792 
Asarum,  Tournef.  794 
Ascaricida,  Cass.  709 
Ascarina,  /brst.  520 
Ascidium,  Fee,  50 
Ascium,  Schreb.  404 
Asclepiadaceae,  615,  623* 
Asclepiadeae,  R.  Br.  623,  626 
Asclepiads,  623 
Asclepias,  Linn.  626 
Ascobolus,  Fers.  43 
Ascomycetes,  41,  43 
Ascophora,  Tode,  43 
Ascophylla,  Stack.  22 
Ascospora,  /'r.  44 Ascothammon,  Kutzing.  10 
Ascra,  ̂ c7iott.  328 
Ascyrum,  Linn.  403 
Asemospermese,  Kutzing.  9 
Aseroe,  Labill.  42 
Asimina,  Actons.  422 
Asiphonia,  G^ri/.  794 Aspalathus,  Linn.  544 
Asparagese,  Z?C.  et  Fhiby.  200 
Asparageae,  Lindl.  205 
Asparagi,  Jttss.  200 
Asparaginae,  200 
Asparagineae,  Ach.  Rich.  200 
Asparagopsis,  Mont.  25 
Asparagus,  Ltnn.  205 
Aspasia,  Lindl.X  81 
Aspasia,  E.  Mey.  662 
Aspegrenia,  Popp.  et  E.  181 
Aspelia,  Thouars.  711 
Aspelina,  JVecfc.  713 
Aspera,  Monch.  7*7  \ Aspergillus,  Michel.  43 
Asperifolise,  L.  xxxiii,  653,  655 
Asperocaulon,  Grev.  25 
Asperococcus,  Lamx.  22 
Asperugo,  Tournef.  656 
Asperula,  Linn.  771 
Asphodeleae,  iS.  200 
Asphodeli,  Juss.  200 
Asphodeline,  Reichenh.  205 
Asphodeloides,  Monch.  205 
Asphodelus,  i/inn.  205 
Aspicarpa,  iv.  C,  Rich.'SdO Aspidalis,  Gdrtn.  713 
Aspidanthera,  Benth.  765 
Aspideium,  Zollik.  715 
Aspidistra,  Xer.  205 
Aspidistreae,  E)idl.  205 
Aspidium,  Swartz.  80 
Aspidocarpus,  iVecA;.  582 
Aspidoglossum,  £.  Mey.  626 
Aspidopterys,  J.  de  J.  390 
Aspidosperma,  Mart.  601 
Aspidostigma,  Uochst.  473 

Asplenium,  LiHit.  80 
Asprella,  Host.  116 
Asprella,  Hamb.  116 
Asprella,  Schreb.  115 
Assa,  Houttuyn.  424 
Assonia,  C«w.  364 
Astartea,  DC.  737 
Astelia,  -SoJ.  192 
Astelieae,  Brongn.  li 
Astelma,  Z/Css.  713 
Astemma,  Less.  711 
Astepliananthes,  Bory.  334 
Astephanus,  i2.  ̂ r.  626 Aster,  Nees.  709 
Asteracantha,  Nees.  679 
Asteracea;,  688,  702* Asterandra,  Kl.  282 
Asteranemia,  Reich.  428 
Asteranthos,  Des/ont.  730 
Asteranthus,  Loureir.  743 Asterese,  709 
Asterella,  PaZw.  58 
Asterias,  Rcnealm.  614 
Asteridea,  Lindl.  710 
Asterina,  LevUl.  796 
Asterisca,  Meyer.  50 
Asteriscium,  C/mm.  778 
Astericus,  Monch.  710 
Asterocarpus,  i?f/c?.    ̂ f*//*.  588 
Asterocephalus,  Fa'*7/.  700 Asterochaete,  iVee*.  119 
Asterogyne,  Benth.  281 Asteroideae,  703,  709 
Asterolinon,  Li7tk.  et  H.  645 
Asteroma,  DC.  42 
Asteromoea,  Blum.  710 
Asteromyrtus,  Schauer.  737 
Asteropeia,  Thouars.  743 
Asterophora,  Dittm.  43 
Asteropsis,  Zm.  709,  713 
Asteropterus,  FaiW.  713 
Asteroseris,  Endl.  715 
Asterosperma,  Xm.  710,  713 
Asterosporium,  Kunze.  42 
Asterostemma,  Decsn.  627 
Asterothecium,  JFaW?-.  44 Asterothrix,  Cass.  10,  715 
Asterotrichion,  Kl.  361 
Astianthus,  Z>ori,.  677 
Astilbe,  Ham.  568 
Astoma,  i>C.  779 
Astomaea,  Reichb.  779 
Astraea,  Kl.  282 
AstragaleaB,  554 
Astragalus,  Liym.  554 
Astrantia,  Tourn.  778 
Astrapaea,  Lindl.  364 
Astrephia,  i»C.  698 
Astrocarpus,  i\rec/£.  356 
Astrocaryum,  C.  W.  G.  Meyer.  139 
Astrocoma,  Neck,  785 
Astrodendron,  Demist,  362 
Astrodontium,  Schwdgr,  67 
Astroloma,  i^.  Brown,  449 
Astromarchantia,  i^ges.  58 
Astronia,  Blum,  733 
Astronium,  Jacg.  467 
Astrophe,  ̂ .  Z>C.  648 
Astrophea,  DC,  334 
Astrophia,  Nutt,  554 
Astrophytum,  Lenmir.  748 
Astropus,  Spreng,  364 
Astrosclioenus,  JVt'c*.  119 Astrothelium,  Eschweil.  50 
Astrotricha,  I>C.  778 
Astydamia,  DC.  778 
Astyria,  Lindl.  364 
Asystasia,  Blum.  679 
Ataccia,  J.  -S.  PmZ.  150 
Atalanta,  Nutt.  358 
Atalanthus,  Don.  715 
Atalantia,  Com  458 
Atamisquea,  Micrs.  358 
Ataxia,  ii.  Br.  116 
Ate,  iiizdi.  182 

Atelandra,  Lindl.  661 
Ateleia,  M«p.  et  Sess.  555 Atenia,  //oo/c.  et  Am.  778 
Ateramnus,  P.  Br.  282 
Athalamum,  JVecA.  710 
Athamantha,  Koch.  778 
Athamantha,  /Sco/:'.  778 Athanasia,  Cass.  712 
Athanasia,  Walt.7\2 
Athanasieae,  712 
Athelia,  Fers.  44 
Athenaja,  Schreb.  331 
Atherandra,  Dec.  626 
Atlierocephala,  DC.  449 
Atheropogon,  Muhlenb.  116 
Atherosperraa,  Labill.  .300 
Atherospermaceae,  297,  300* 
Atherosperme.'B,  R.  Brown.  300 Atherurus,  Blum.  129 
Athlianthus,  Z^wd^.  679 
Athrixia,  Ker.  713 
Athroisma,  DC.  710 
Athronia,  NecA;.  711 
Athruphyllurn,  io7<r.  648 
Athymalus,  Neck.  281 Atocion,  Otth.  498 
Atractolobus,  Todg.  42 
Atractylis,  L.  714 
Atractylis,  714 
Atragene,  Linn.  427 
Atraphaxis,  Linn,  504 Atrema,  -D(7.  779 
Atrichum,  Palis.  67 
Atriplex,  Z'«;m.  513 Atriplices,  Juss.  512 
Atropa,  Linn,  622 
Atta,  Martius,  422 
Attalea,  ZT.  5.  ZT.  l.?9 
Atunus,  Rumph.  362 
Atylosia,  Wight  et  Am.  555 
Atylus,  Salisb.  535 
Aubertia,  i?o»-y.  473 Aubertia,  Palis.  67 
Aubletia,  Gdrtn.  738 
Aubletia,  Jac^.  664 
Aubletia,  Lour.  582 
Aubletia,  Rich.  471 
Aubletia,  Schreb.  372 
Aubrietia,  Adans.  354 
Auchenangium,  Z?nd.  67 
Auchera,  DC.  714 
Aucklandia,  Falc.  713 
Aucuba,  Thunb.  783 
Aucuparia,  iVZed.  560 
Audibertia,  Benth.  661 
Audounia,  Brown.  785 
Audrienella,  jBot-j/.  22 
Auganthus,  Link.  645 
Augea,  /Jete.  153 
Augea,  Thunb.  795 
Augia,  Zowr.  467 
Augusta,  Leandr.  744 Augusta,  Pohl.  765 
Augustea,  Z?C.  765 
Augustinea,  Naud.  733 
Aulacia,  Xomj-.  458 Aulacidium,  Rich,  733 
Aulacinthus,  E.  3Iey.b5i 
Aulacocystis,  Hassall.  796 Aulacomnion,  Schwdgr.  67 
Aulacophora,  DC.  713 
Aulacorhynchus,  Nees.  119 
Aulacospermum,  Ledcb.  779 
Aulax,  JSergr.  533 
Aulaxanthus,  Elliott.  115 Aulaxina.  iVwii.  115 
Aulaxis,  Haworth.  568 
Aiilaya,  Harv.  685 AuUzeum,  Lindl.  181 
Aurantiaceae,  456,  457* Aurelia,  Cas^.  710 
Auieliana,  Caiesb.  781 
Auricula,  Endl.  645 
Auricularia,  Pr«>.5.  41 
Aurinia,  Desv.  354 
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Australinaj,  Gaudich.  262 
Avena,  Linn.  116 
Aveneae,  116 
Averrhoa,  Linn.  489 
Avicennia,  Linn.  665 
Avicennieae,  Endl.  665 
Aviceps,  Lindl.  182 
Avicularia,  3feisn.  504 
Avonia,  E.  Mey.  501 
Avrainvillaea,  Dec.  19 
Axanthes,  Blum.  765 
Axia,  Lour.  698 
Axillaria,  Rafin.  205 
Axinaea,  Ruiz  et  Rav.  733 
Axinopus,  Rom.  et  Sch.  115 
Axolopha,  DC.  370 Axonoblastese,  10 
Axonopus,  Rails.  115 
Axonotechium,  i^enzi.  526 
Axyris,  Linn  513 
Aydendron,  A^ees.  et  M.  537 Ayenia,  Linn.  364 
Aylmeria,  J/art.  499 
Aypi,  Bauh.  281 
Azadirachta,  ^d*'.  Jitss.  464 Azalea,  Linn.  455 
Azamaza,  Hochst.  385 
Azanza,  ITop .  ei  Sess.  370 
Azaola,  Blanc.  591 
Azara,  iBwis;     Paw  328 
Azederach,  Tourn.  464 
Azima,  iam.  598 
Azolla,  Lamarck.  73 
Azollinae,  Griff.  71 
Azorella,  LahUl.  778 
Azorella,  Lamarck.  778 
Azosma,  Corda.  44 
Babactes,  DC.  672 
Babiana,  iTer.  161 
Babingtonia,  Lindl.  738 
Babounya,  i>C.  712 
Bacazia,  i2Mi«  et  Rav.  714 
Baccaroides,  Linn.  709 
Baccaurea,  Zoiir.  282 
Baccharideae,  710 
Baccharis,  Linn.  710 
Baccularia,  Gray.  22 
Bacillaria,  £7i.r.  13 
Baconia,  DC.  764 
Bacopa,  ̂ itW.  685 
Bactridium,  Kunze.  42 
Bactris,  Jacq.  139 
Bactyrilobium,  Willd.  555 
Badamia,  Gdrtn.  718 
Badaioa,  Beri.  315 
Badianifera,  Linn.  419 
Badiera,  />C,  378 
Badula,  Juss.  648 
Baea,  Rers.  684 
Baea,  Commers.  672 
Bseckea,  Ximi.  738 
Bteobotrys,  Forster.  648 
Bieometra,  Salisb.  199 
Baeomyces,  Pers.  50 
Baeothryon,  iVees.  119 
Baeria,  Fisch.  et  Mey.  712 
Bteumerta,  Fl.  Wett.  354 
Bagalatta,  Roxb.  309 
Bagassa,  ̂ mW.  271 Bahia,  DC.  712 
Baillieria,  Less.  711 
Baillouviana,  G4-ies.  25 Baissea,  A.  DC.  601 
Baitaria,  iJttis  et  Rav.  795 
Balanghas,  Burm.  362 
Balangue,  Gdrtn.  651 
Balaniteae,  Endl.  459 
Balanites,  Dei.  460 
Balanium,  Wallr.  44 
Balanophora,  Porst.  90 
Balanophoraceae,  88,  89* 
Balanophoraeae,  Rich.  89 
Balanopteris,  GUrtn.  362 
Balantium,  Desv.  543 

Balantium,  Kaulf.  80 
Balanus,  ̂ ic?t.  337 
Balardia,  Camb.  499 
Balbisia,  Z>C.713 
Balbisia,  Cav.  489 
Baldingera,  Dennst.  664 
Baldingera,  Gdrtn.  115 
Baldingeria,  A'ecA;.  711 Balduina,  Elliott.  711 
Balduina,  Rafin.  334 
Balenerdia,  Commers.  788 
Balessam,  Bruce.  460 
Balfouria,  iE.  ̂ r.  601 
Balingayum,  Blanc.  795 
Baliospermum,  281 
Ballia,  Harvey.  10,  24 
Ballota,  I^inw.  662 Ballotidae,  662 
Baloghia,  Endl.  281 
Balsamaceag,  253,  484,  490* Balsamea,  Gled.  460 
Balsamia,  Vittad.  43 
Balsamia,  Gdrtn.  492 
Balsamifluse,  Blume.  253 
Balsamineae,  ̂ .  i?tc7i.  490 
Balsamita,  Less.  712 
Balsamodendron,  Kunth.  460 
Balsamona,  Fand.  575 Balsams,  490 
Baltimora,  Linn.  711 
Bambusa,  Schreb.  116 Bambusideae,  116 
Bamia,  R.  Br.  370 
Banara,  ̂ itbL  328 
Bancroftia,  Macfad.  372 
Banffya,  Baumg.  498 
Bangia,  Lyn^iif).  10,  19 Banistereae,  A.deJ.  390 
Banisteria,  iinn.  390 
Banjolea,  Bowd.  680 
Banksia,  Bruce.  565 
Banksia,  Konig.  167 
Banksia,  Porst.  531 
Banksia,  Lmn./i.  534 Banksidae,  534 
Baobab,  P.  ̂ Jpin.  361 
Baphia,  Afzel.  556 
Baphorliiza,  Link.  656 
Baptisia,  Fent  553 
Baraldeia,  Thouars.  727 
Baratostachys,  Korth.  791 
Barba  capreae,  Tourn.  565 
Harbacenia,  Fand.  153 
Barbaiea,  jB.  Br.  354 
Barberina,  PJ.  Pi,  795 
Barberina,  Velloz.  593 
Barbeuia,  Thouars.  795 
Barbieria,  Z)C.  555 Barbula,  Hedw.  67 
Barbula,  Pour.  664 
Barbylus,  P.  Pr.  460 
Barclaya,  Wall.  411 nai  clayidae,  411 
Barjonia,  Dec.  626 
Barkeria,  iTn.  181 
Barkhausenia,  ILopp.  715 
Barkhausia,  Mbnch.  715 Barleria,  Zimi.  679 Barlerideae,  679 
Barnadesia,  Linn.  f.  714 Barnadesieae,  714 
Barnardia,  Lindl.  205 
Barosma,  Willd.  471 Barreria,  Scop.  795 
Barringtonia,  Forsk.  755 
Barringtoniaceae,  7^9,  754* Barringtoniads,  754 
Barringtonieae,  DC.  754 Barrowia,  Pec.  627 
Barthesia,  Commers.  648 
Bartholina,  R.  Br.  182 
Bartlingia,  Brongn.  721 
Bartlingia,  Reichb.  764 
Bartolina,  Adans.  711 
Bartonia,  Miihlenb.  614 

Bartonia,  745 
Bartramia,  Gdrtn.  372 
Bartramia,  Hedw.  67 
Bartsia,  imn.  685 
Baryosma,  Gdrtn.  555 
Baryosma,  /Jcim.  471 Barysoma,  Bm«^.  778 
Baryxylon,  Lotir.  555 
Basella,  Linn.  524 
Basellaceae,  523,  524* Basellads,  524 
Basilaea,  Juss.  205 
Baskervilla,  Lindl.  183 
Bassia,  AUion.  513 
Bassia,  £"6/1/51  591 Bassovia,  AiM.  622 
Bastardia,  Z^miA.  370 
Basteria,  Adans,  541 
Basteria,  PC.  713 
Basteria,  Houtt.  713 
Batatas,  Chois.  631 
Batemania,  Lindl.  182 
Batlielium,  Achar.  50 
Batheogyne,  Benth.  543 Bathmium,  Pm/.  80 Batideae,  273 
Batideae,  il/arf.  286 
Batis,  Roxb.  268 
Batis,  P.  Pr.  286 
Batocydia,  Mart.  677 
Batrachium,  DC.  428 
Batrachospermeae,  10,  22 
Batrachospermum,  Roth.  10,  22 
Batratherum,  Nees.  116 
Batridium,  Salisb.  455 
Batschia,  Gme^.  656 
Batschia,  2%im&.  309 
Batschia,  Vahl-.  556 
Battaiea,  Pers.  42 
Baudinia,  Lesch.  737 
Bauera,  /Sm.  570 
Baueraceae,  Pt/.  pr.  569 
Bauereae,  PC.  569 
Bauhinia,  Linn.  556 Bauhinieae,  656 
Baumannia,  DC.  455,  764 
Baumannia,  Spach.  725 
Baumea,  Gaudich.  119  - Baumgartenia,  <Spr.  205 
Baumgartia,  MSnch.  309 Bauraultia,  Steud.  727 
Baxtera,  Reichb.  627 
Baxteria,  P.  Pr.  192 Beancapers,  478 
Beatonia,  Herb.  161 
Heatsonia,  Pox6.  340 
Beaufortia,  R.  Br.  737 
Beauharnoisia,  Ruiz  et  Pav.  402 Beaumontia,  Wall.  601 
Bechium,  PC.  709 
Becium,  Lindl.  661 
Beckea,  Burm.  785 
Beckera,  Fresen.  115 
Beckmannia,  Po^i.  H5 
Beclardia,  ̂ .  P«c/i.  181 
Becquerela,  Bronpn.  119 Bedfordia,  DC.  713 
Bedousia,  Demist.  331 Beefwoods,  248,  249 
Beesa,  Pofe.  119 
Beesha,  Rheede.  116 
Befaria,  Mutis.  455 
Beggiatoa,  Trev.  18 Begonia,  Lhm.  319 
Begoniaceae,  310,  318* Begoniads,  318 
Behenantha,  Otth.  498 
Behuria,  Cham.  733 
Beilschmiedia,  Nees.  537 
Bejaria,  ̂ dr.  Jm5«.  455 
Bejuco,  Loffl.  585 
Belangera,  Cambess.  572 
Belangereae,  Gardn.  572 
Belemcanda,  Rheede.  161 
Belenia,  Decaisne.  621 
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Belis,  Salisb.  229 
JBelladonna,  Sweet-  158 
Belladonna,  Tournef.  ()22 
Bellardia,  All.  685 
Bellardia,  Coll.  715 
Bellardia,  Schreh.  765 
Bellendena,  li.  Br.  533 
Bellendenia,  Rafm.  161 
Bellevalia,  Delil.  144 
Bellevalia,  Lapeyr.  205 
Bellideie,  710 
Bellidiastrum,  Mich.  709 
Bellidiastrum,  Vaill.  713 
Bellieaj,  710 
Bellincinia,  Raddi.  59 
Bellinia,  iiom.  et  Sch.  622 
Bellis,  Linn.  710 
Bellium,  Linn.  710 
Bellonia,  5^t<OT.  672 
Bellucia,  Adans.  473 
Bellucia,  Neck.  733 
Bellworts,  689 
Belmontia,  E.  Mcy.  614 
?  Beloanthera,  Hassk.  526 
Belonites,      7l/t'»/.  601 Beloperone,  Nees.  680 
Belostemma,  Wall.  626 
Belotia,  ̂ .  iiic/t. 
Belou,  Adans.  45o 
Belvedera,  Gronov.  450 
Belvisia,  3/m-6.  80 Belvisia,  Desv.  730 
Belvisiaceae,  716,  728* Belvisiese,  R.  Brown.  728 
Bembecodium,  Kunz.  712 
Bembix,  iawr.  390 
Bencomia,  Webb,  562 
Benincasa,  jSavi.  315 
Benjamina,  Fl.  Fl.  795 
Bennetia,  Gray.  713 
Benthamia,  Lindl.  656 
Benthamia,  Lindl.  783 
Benthamia,  4.  iiicA.  182 
Bentinkia,  Berry.  139 
Benzoin,  Hayne.  593 
Benzoin,  iVees.  537 
Benzonia,  Schum.  765 
Bequerela,  Brongn.  119 
Berardia,  Brongn.  785 
Berberales,  244,  246,  432''' Berberidaceae,  432,  437* 
Berberideae,  438 
Berberidese,  Vent.  437 
Berberids,  437 
Berberis,  Linn.  438 
Berchemia,  AecA.  582 
Berchtoldia,  Presl,  115 
Bergenia,  Monch.  568 
Bergera,  iTort.  458 
Bergeretia,  Desv.  ̂ 54 
Berghausia,  Endl.  115 
Bergia,  L.  481 
Beringeria,  Neck.  662 
Berinia,  Brign.  715 
Berkheya,  £:A»7i.  713 
Berlandiera,  i)C.  711 
Bermudiana,  Tournef.  161 
Bemardia,  Houst.  281 
Bei-nardia,  FiW.  713 Bernardina,  Baudo.  645 
Bernhardia,  TF2'«(i.  70 Bemiera,  DC.  714 
Bernonia,  Endl.  693 
Berrebera,  Hochst.  9  555 
Berrya,  iC^em,  537 
Berrya,  Roxb.  372 Bersama  Fresen.  440 
Bertera,  -Sioeci.  161 
Berteroa,  DC.  354 
Berteroa,  Zippel.  795 
Berthelotia,  DC.  710 
Berth olletia,  /fi<m6.  e«  B.  740 
Bertiera,  iliifcZ.  765 
Bertolonia,  DC.  714 
Bertolonia,  iZadd.  733 

Bertolonia,  Rafin.  664 
Bertolonia,  Spr.  402 
Bertolonia,  /fcipm.  664 
Bertya,  Phinchon.  75)6 
Berula,  A'oc/t.  778 Betula,  L.  252 
Betulaster,  Spach.  252 
Betulinese,  L.  C.  Rich.  251 
Berzelia,  Brongn.  785 
Berzelia,  J/art.  511 
Besleria,  I'lum.  672 
Bessera,  i-'J.  /f,  607 Bessera,  Schult.  205 
Bessera,  Schult.  fil.  656 
Bessera,  Spreng.  328 
Beta,  Toarn.  513 
Betckea,  /^C.  698 
Betencourtia,  -Si  ZTtJ.  ?  555 
Bethencourtia,  Chois.  713 
Betonica,  Liiin.  662 
Betulaceaj,  248,  251* Beureria,  Ehrct.  541 
Beurreria,  Jacq.  653 
Beverinckia,  Salisb.  455 
Beyeria,  it/tg.  281 
Beyrichia,  Cham.  684 
Beythea,  Endl.  372 Bhesa,  ifom.  588 
Bia,  Kl.  281 
Biarum,  6'c7iott.  129 Biaslia,  Vand.  189 
Biassolettia,  Koch.  779 
Biatora,  i^r,  50 Bichatia,  Turp.  18 
Bichenia,  /?oji.  714 
Bichy,  Liman.  362 
Bicoraella,  Lindl.  182 
Bicornes,  //.  xxxiii 
Bicorona,  A.  DC.  601 
Bicuculla,  Borkh.  436 
Bicucullata,  March.  436 
Bidaria,  £ndi.  627 
Bidduli^hia,  Oay.  13 
Bidens,  Linn.  711 Bidentideae,  711 
Bidwillia,  Herb.  205 
Biebersteinia,  Steph.  471 
Biebersteinise,  £«dt.  469 
Bifidia,  Staclch.  25 
Bifolium,  T^J.  Wett.  205 
Biforia,  2fo/m.  779 
Biforis,  Spreng.  779 
Bifrenaria,  Lindl.  182 
Bifucaria,  Stack.  22 
Bigamea,  Konig.  718 
Bigelovia,  DC.  339 
Bigelowia,  /Smif/i,  283 
Bigelowia,  -Spr.  764 
Bigelowia,  DC.  710 
Bignonia,  L.  677 
Bignoniacese,  668,  675* Bignoniads,  675 
Bignoniae,  Juss.  675 
Bignoniales,  243,  245,  246,  668* Bihai,  Plum.  164 Bikkia,  Reinw.  765 
Bilabrella,  Lindl.  182 
Bilimbi,  Endl.  489 
Billardiera,  Monch.  664 
Billardiera,  5"™.  441 Billardiera,  Fa/tl.  764 
Billbergia,  Thunb.  148 Billiotia,  Coll.  737 
BUliotia,  Z>C.  765 
Billiottia,  R.  Br.  737 
Bindera,  J.  Agh.  24 Bindweeds,  630 
Binectaria,  Forsk.  591 
Bintagor,  Rumph.  402 Bionia,  Jfarf.  555 
Biophytum,  DC.  489 Biota,  Don.  229 
Biotia,  Cass.  712 
Biotia,  DC.  709 
Bipinniila,  Commers.  182 

Biporeia,  Thouars.  477 Birchea,  .4.  i?tc/i.  181 Birchworts,  248,  251 
Birolia,  BcUard.  481 Birthworts,  792 
Bischofia,  Blum.  473 
Biscutella,  Linn.  354 
Biseniila,  Linn.  554 
Bispora,  Corda.  42 Bissula,  Rumph.  139 
Bistella,  DeJiie.  568 
Bistorta,  Tournef.  504 
Bitegmia,  Dumort.  xxxvii Bivonaea,  DC.  354 
Bivona^a,  Mog.  et  Sess.  499 Bivonea,  Raf  281 
Bixa,  Linn.  328 
Bixacese,  isd!.  337 Bixads,  327 
Bixese,  328 
Bixinea,  Kunth.  327 
Blaberopus,  A.  DC  601 
Blackburnia,  Forst.  473 
Blackstonia,  JLuls.  614 Blackstonia,  (Sco^?.  402 
Blackwellia,  Commers.  743 
Blackwellia,  G'ariw.  795 Bladder-nuts,  381 
Bladhia,  Thunb.  648 
Blaeria,  LAnn.  455 
Blainvillea,  Cass.  710 
Blairia,  Houst.  664 
Blakea,  Linn.  733 
Blanchetia,  DC.  709 
Blancoa,  Lindl.  153 
Blandfordia,  -4nc?r.  450 
Blandfordia,  Smith.  205 
Blasia,  Michcli.  59 
Blastotrichium,  Corda.  43 
Blatti,  i?7iced.  738 
Blaxium,  DC.  712 
Blechnum,  lAnn.  80 
Blechum,P.  Br.  680 
Blennoderma,  Spach.  725 
Blennoria,  Mougeot.  43 
Blennosperma,  Less.  711 
Blenothrix,  Kutzing.  10 
Blepbaracanthus,  iS'ees.  679 Blepharanthemuni,  iCf.  361 
Blepharanthus,  Smith.  322 
Blepharodon,  Dec.  626 
Blepharidium,  DC.  378 
Blepharipappus,  Hook.  712 
Blepbaris,  Jwss.  679 
Blepharispermum,  W.  710 
Blepharistemma,  Benth.  795 
Blepharochloa,  DiidJ.  115 
Blepharolepsis,  DC.  713 
Blepharolepsis,  iVees.  119 
Blepharostoma,  Dum.  60 
Blepharozia,  Dum.  60 
Blephilia,  i?(i/in.  661 Bletia,  Ruiz  et  Rav.  181 
Bletidae,  181 
Blighia,  Kon.  385 Blinkworthia,  Chois.  632 
Blitanthus,  Reichb.  511 
Blitum,  Linn.  513 
Blochmannia,  PTeigr.  504 
Blondia,  Neck.  568 
Blood  Roots,  151 
Blossevillea,  Dec.  10,  22 
Bluffia,  Nees.  115 Blumea,  DC.  710 
?Blumea,  Jie!/er.  181 
Blumenbachia,  Koel.  116 
Blumenbachia,  Schrad,  745 
Blumia,  A'ees.  419 Blumia,  Spr.  424 
Blysmus,  Fanz.  119 
Blytia,  Dixdi.  59 Blyttia,  IT.  Am.  626 
Blyttia,  Ji-ies.  116 Blyxa,  Thouars.  142 Boaria,  ̂ .  DC.  617 



842 INDEX  OF  CLASSES,  &c. 

Bobartia,  Linn.  161 
Bobartia,  Petiv.  711 
Bobea,  Oaudich.  764 
Bobua,  I)C.  593 
Bocagea,  St.  Nil.  422 
Bocagese,  Endl,  422 
Bocconia,  Plum.  431 
Bocus,  Kiitzing,  9 
Boebera,  Less.  711 
Boeckhia,  Kiinth.  121 
Boenninghausenia,  Peichenb.  471 
Boerhaavia,  Linn.  507 
Bohadschia,  PrtsL  347 
Bohatscliia,  Crantz.  354 
Bohmeria,  Jixcg.  262 
Boique,  Molin.  419 
Boisduvalia,  Spach.  725 
Boissiera,  Uomb.  304 
Boisjeania,  Reichb,  554 
Bojeria,  i>C.  709 
Bojeriese,  709 
Bolanthus,  -Ser.  498 
Bolax,  Commers.  778 
Bolbidium,  JAndl.  181 
Bolbitis,  <ScAo«.  79 
Bolbitis,  Fr.  41 
Bolbophyllum,  Thonars.  181 
Boldoa,  Cavan.  507 
Boldoa,  Jwss,  299 
Boldu,  /"ewifJ.  537 Boldiicia,  NecJc.  555 
Boletus,  J>iW.  41 
Boleum,  Desv.  355 
Bolivaria,  Ch.  651 
Bolivarieae,  €h-iseb.  650 Bolophyta,  iVutt.  711 
Boltonia,  £erzf.  710 
Bomarea,  Mirb.  158 
Bombaceae,  Kunth.  360,  3f;i 
Bombax,  Z,.  361 
Bombycella,  DC.  370 
Bombycilaena,  DC. 
Bombvcosperraum,  Pr  631 
Bonafousia,  A.  DC.  601 
Bonamia,  Thouars.  631 
Bonamica,  i^l,  i^i.  795 
Bona  Nox,  Rafin.  631 
Bonapartea,  Ruiz  et  P.  148 
Bonapartea,  Willd.  158 
Bonapedia,  iVfecA;.  554 
BoBatea,  Willd.  182 
Bonaveria,  -Sco^).  554 
Bonduc,  Plum.  555 
Bonellia,  Bert.  648 
Bongardia,  C.  ̂ .  Mey.  438 
Boniiania,  i2ci/.  385 
Bonnania,  Presl.  355 
Bonnaya,  imfc,  et  Otto,  685 
Bonnemaisonia,  Jgf.  11,  25 
Bonnetia,  Mart,  et  Zucc.  S:j7 
Bonnetia,  Schreb.  397 
Bonninghausenia,  Spr.  554 
Bonplandia,  C'a^).  636 Bonplandia,  Willd.  471 Bontia,  Pet.  181 
Bontia,  Ptum.  665 
Boophane,  Herb.  158 
Boopideas,  Cassini.  701 
Boopis,  Juss.  701 
Booram,  Fndl.  455 
Bootia,  iJi^^eJ.  564 
Bootia,  Wall.  142 
Boquila,  i'C'.  304 Borage  worts,  655 
Boraginaceae,  649,  655* 
Boragineae,  Juss.  655 Borasseai,  139 
Borassus,  Linn.  139 
Borbonia,  Linn.  553 
Borbonieae,  553 
Borea,  Zippel.  795 
Boreava,  Jaub.  355 
Borellia,  Neck.  629 
Boretta,  Accfc.  455 
Borkhausenia,  Fl.  Wett.  436 

Borkhausenia,  Roth.  684 
Rorkhausia,  Boehm.  715 
Boronia,  Smith.  471 
Boronieae,  471 
Borragineae,  ̂ fpTt.  Z>C.  628,  653 
Borrago,  Tourn.  656 
Borrera,  Ach.  50 
Borreria,  JJfe?/.  764 
Borrichia,  Adans.  710 
Borya,  LabUl.  205 
Borya,  ITiJJd.  283 
Boryna,  Ch-atel.  24 
Bosca,  i^.  J-J.  328 Boschniakia,  C.  A.  M.  611 
Boscia,  Lam.  358 
Boscia,  mmb.  473 
Bosea,  Lmn.  580 
Bossiaea,  Vent.  553 
Bostrychia,  J/09it.  25 Boswellia,  Roxb.  460 
Bothriospermum,  Bung.  656 
Boton,  Adans.  555 
Botria,  ivow.  440 
Botrophis,  Rafin.  428 
Botryadenia,  -Fiscft.  710 
Botryanthe,  A7.  281 
Botryanthus,  Kth.  205 
Botrycarpum,  A.  Rich.  751 
Botryceras,  IFiJJd.  467 
Botrychium,  Swartz.  77 
Botrydina,  Brebis.  9,  18 
Botrydium,  Spach.  10,  513 
Botrydium,  ITaflr.  22 
Boti-yocarpa,  Grev.  11,  25 Botryocarpae,  11 
Botryocarpum,  Spach.  751 
liotryocystis,  Kutzing.  9 
Botryodendrum,  ̂ wij.  781 
Botryolotus,  Jaub.  et  Sp,  554 
Botryopteris,  Presl.  77 
Botryospora,  Schwein.  42 
Botryosporium,  Corda.  43 
Botrypus,  TiicA.  77 
Botrytaceae,  41 
Botrytis,  Mich.  43 
Bottionaea,  Colte.  2Q5 
Boucerosia,  Wight.  627 
Bouchea,  Cham.  664 
Bouea,  Meisn.  467 
Bougueria,  Decaisn.  643 
Bouiesia,  (?rei).  25 
Bourreria,  P.  JBr.  653 
Boussingaultia,  H.  B.  K.  52+ 
Bouteloua,  Lagasc.  116 
Boutonia,  Z>6'.  674 Bouvardia,  Salisb.  765 
Bovea,  Decaisn.  684 
Bovista,  Z>i«  42 
Bowdichia,  H.  B.  K.  555 
Bowiea,  Haworth.  205 
Bowiesia,  (rretJ.  10 
Bowlesia,  Ruiz  et  Pav  778 
Bowmannia,  Gardn,  714 
Boykinia,  A'^wtt.  568 Boymia,  Adr.  Juss.  473 
Brabejum,  Linn.  533 
Brabyla,  Xinu.  533 
Brachanthemum,  DC.  712 
Bracheilema,  R.  Br.  715 
Brachyachyris,  Spreng.  710 
Brachyandra,  Naud.  733 
Brachyanthemum,  i>C.  765 
Bracbycarpsea,  i>C.  355 
Bracby centrum,  Meibn.  733 
Bracbychaeta,  Torrey.  710 
Brachycbiton,  /Sc/ifc.  362 
Bracby cladiuni,  Corda.  43 
Brachyclados,  X>on.  714 
Brachycome,  Cass.  710 
Bracbycoris,  Schrad.  684 
Bracbycorytbis,  Lindl.  182 
Bracbyderea,  Cass.  715 
Brachyelytrum,  Paiis.  115 

t  Bracbyglottis,  Font.  709 
'  Brachylaena,  R.  Br.  710 

Brachylepis,  Hook,  et  A.  626 
Brachylepis,  C.  A.  Mey.  513 
Brachylepis,  W.et  A.  626 
Bracbyloma,  -Sfwder.  449 
Bracbymenium,  Hook.  67 
Brachymeris,  PC.  712 
Bracbyodontium ,  Fiimr.  67 
Brachyodus,  Fiimr.  67 
IBrachyolobos,  Allion.  354 
iBracbyotum,  Z>C;.  733 
|Bracbypetalum,  Dun.  350 
I  Bracbypetalum,  iVlttt.  205 
,  Bracbypodium,  Brid.  67 Brachypodium,  PaL116 
Bracbypterum,  W.et  A.  555 
Brachypterys,  A.  de  J.  390 Bracbypus,  Ped,  354 
Bracbyramphiis,  PC.  715 
Bracbyrbyncbos,  Less.  713 
Bracbyris,  Nutt.  710 
Bracby sema,  P.  Br.  553 
Bracby steleum,  Reichb.  67 
Bracbystelma,  P.  Pr.  627 
Bracby stemma,  Don.  498 
Bracby  sternum,  PicA.  661 
Brachystephium,  Less.  710 
Brachystylis,  P.  Mey.  712 
Bracby tricbum,  Po/tL  67 
Bracbytropis,  DC.  378 
Bractearia,  PC.  733 
Bradburia,  Torrey.  710 
Bradburya,  Rafin.  555 
Bradlaeia,  iVecfc,  778 
Bradleia,  Banks.  282 
Bradleia,  PZ.  Fl.  339 
Bradypiptum,  PC.  354 
Bragantia,  Lour,  794 
Bragantia,  VandeU.  511 Brabea,  139 
Bramia,  Lam.  685 
Brandesia,  J/art.  511 
Brandonia,  Reichb.  686 
Brandtia,  Kunth.  116 
Branneria,  iVec/s.  711 
Brasavola,  P.  Pr.  181 
Brasenia,  Pursh.  413 
Brasilettia,  PC.  555 
Brassaia,  Endl.  781 
Brassavola,  Adans.  712 
Brassia,  P.  Pr.  181 
Brassica,  Linn.  355 
Brassica,  Tournef.  355 
Brassicaceae,  348,  351* Brassicideae,  355 
Brassidae,  181 
Brathydium,  Spach.  406 
Bratbys,  Mut.  406 Braunea,  WM.  309 
Bravaisia,  DC.  677 
Bravoa,  Llav.  158 
Braya,  PJ.  PJ.  543 Braya,  Sternb.  et  Hopp.  354 
Brayera,  Kunth.  565 Brebissonia,  Spach.  725 
Bredemeyera,  IT.  378 
Breea,  Less.  714 
Brebmia,  Paru.  602 
Bremontiera,  DC.  ?  554 
Breonia,  A.  Rich.  765 
Bretenillia,  PwcA.  713 
Breweria,  R.  Br.  631 
Brexia,  Thouars-  573 
Brexiaceae,  566,  573* Brexiads,  573 
Breynia,  Forst.  282 
Breynia,  Plum.  358 
Breyniastrum,  DC.  358 Briarea,  Corda.  43 Brickelia,  Rafin.  636 
BrickeUia,  £M.  709 
Bridgesia,  Bert.  385 
Bridgesia,  Pbofc.  714 
Bridgesia,  Hook,  et  Am.  509 
Briedelia,  IT.  282 

I  Brignolia,  Bertol.  778 
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Brignolia,  DC.  765 
Brillantaisia,  Palis.  680 
Brindonia,  Tliouars.  402 
Brissocarpus,  Bischoff.  57 
Brissonia,  Neck,  554 
Bristleworts,  120 
Brittleworts,  12 
Briza,  Linn.  116 
Brizopyrum,  Link.  11(5 
Brocchia,  DC.  712 
Brocchinia,  SchuU.  fil.  148 
Brodiaea,  Smith.  205 
Bromelia,  Linn.  148 
Broraeliaceae,  146,  147* Bromeliae,  Juss.  147 
Bromelworts,  147 
Bromfeldia,  Neck.  281 
Bromheadia,  Lindl.  181 
Bromidae,  116 
Bromidium,  Nees.  IIG 
Bromus,  lAnn.  116 
Brongniartella,  jBorj/.  25 
Brongniartia,  Blum.  299 
Brongniartia,  H.  B.  K.  554 
Brongniartieac,  554 
Bronnia,  H.  B.  K.  636 
Broomeia,  Berk.  42 
Broomrapes,  609 
Brosimum,  Swartz.  271 
Brossaea,  Plum.  758 
Brossardia,  Boiss.  354 
Brotera,  Cau.  364 
Brotera,  i^.  Fl.  372 
Brotera,  Spreng.  661,  711 
Brotera,  713 
Broteroa,  DC.  711 
Broughtonia,  -B.  J5»*.  181 Broussaisia,  Gaud.  570 
Broussonetia,  Ort.  555 
Broussonetia,  Feni.  268 
Browallia,  Linn.  684 
Brownea,  Jacqi.  556 
Brownetera,  L.  C.  Rich.  231 
Brownleea,  Harv.  182 
Brownlowia,  Rox.  372 
Brucea,  Banks.  477 
Bruchia,  Schwagr.  67 
Bruckenthalia,  Reichh.  455 
Bruckmannia,  Mitt.  115 
Bruea,  G'artii,  271 Brugmansia, 
Brugmansia,  Pers  621 
Bruguiera,  I,«m.  727 
Bruguiera,  Rich.  733 
Bruguiera,  Thouars.  718 
Bruinsmannia,  ifi<7.  765 
Brunella,  Monch.  661 
Brunellia,  i2iti*  ei  Pav.  473 
Brunfelsia,  Piitm.  684 
Brunia,  Linn.  785 
Bruniaceae,  772,  785* Bruniads,  785 
Bninnichia,  Banks.  504 
Brunnichese,  Meisn.  504 
Brunonia,  Smith.  658 
Brunoniaceas,  649,  657* Brunoniads,  657 
Brunsvia,  Neck.  281 
Brunsvigia,  Heister.  158 
Brya,  P.  Br.  554 
Bryacese,  56,  64* Bryan  thus,  Gmel.  455 
Bryobium,  Lindl.  181 
Bryocladium,  Kume.  42 
Bryocles,  Salisb.  205 
Bryodes,  Benth.  685 
Bryomorpha,  jfiTaref.  498 
Bryonia,  Linn.  315 
Bryonopsis,  ̂ rn.  315 
Bryophyllum,  Salisb.  346 
Bryopogon,  LinA;.  50 
Bryopsis,  Jximx.  10,  22 
Bryopteris,  A'ees.  59 Bryopthalmum,  £.  jt/e;/.  450 
Bryothamnion,  Kutzing.  11 

Bryuni,  Linn.  67 
Bryum,  Ilcdiv.  67 Bubalina,  Ehrenb.  765 
Bubon,  Awi/i.  778 
Bubonium,  7>C'.  710 Bubroma,  Schreb.  364 
Bucanaphyllum,  P/tf^-.  429 
liucco,  W'endl.  471 Bucculina,  Lindl.  182 
Buceras,  P.  /Jr.  718 
Buceras,  Moench.  554 
Buchanania,  Tiox^j.  467 
Buchavea,  Reichb.  565 
Buchenrocdera,  Eck.  el  Zcyh.  .554 
Buchia,  //.  B.  K.  664 
Buchnera,  Linn.  685 
Buchnereaj,  685 
Bucholzia,  Mart.  511 
Buchozia,  l-V.  i<7.  206 
Buchozia,  Herit.  764 
Bucida,  Linn.  718 
Buckia,  Gieseke.  167 Bucklandese,  784 
Bucldandia,  i?.  Br.  784 Buckwheats,  502 
Bucquetia,  DC.  733 
Buddlea,  Linn.  685 Buddlese,  685 
Buddleioides,  Benth.  661 
Bueckia,  Nees.  119 
Buena,  Po/i^.  765 
Buffonia,  Linn.  497 
Buifonia,  -Saiu'.  497 
Bugainvillea,  Comm.  507 
Buglossum,  Tournef.  656 
Bugula,  Tournef.  662 
Bujacia,      iVfey.  555 
Bulbilis,  Rafin.  116 
Bulbillaria,  Zmcc.  204 
Bulbine,  Linn.  205 
BulbineUa,  iT^/t.  205 
Bulbocapnos,  Bernh.  436 
Bulbocastanum,  Ad.  778 
Bulbochsete,  ̂ <7.  22 
Bulbocodium,  Linn.  199 
Bulbospermum,  Blum.  205 
Bulbostylis,  I?C.  709 
Bulgaria,  Fries.  43 
BuUiarda,  i)C.  346 
BuUiardia,  Necher.  422 
Biilowia,  Schum.  334 Bulrushes,  126 
Bumalda,  T/ttm&.  381 
Bumelia,  Swartz.  591 
Bunburia,  Harvey.  626 
Bunchosia,  iifcfe.  390 
Bungea,  C.  A.  Mpj.  685 Buniadae,  355 
Bunias,  R.  Br.  355 
Bunias,  Desv.  354 
Bunium,  Koch.  77S 
Bunium,  Lagasc.  778 
Buphane,  Herb.  158 
Buphthalmete,  710 
Buphthalmum,  Neck.  710 
Bupleurum,  Tournef.  778 
Buprestis,  Spreng.  778 Buramia,  DC.  455 
Burasaia,  Thouars.  304 
Burchardia, -Br.  199 
Burchardia,  Duham.  664 
Burchardia,  iV^ecft.  738 Burchellia,  R.  Br.  765 
Burdachia.  A.  de  J.  390 
Bureca,  Zippel.  795 
Burghartia,  Necker.  347 
Burglaria,  Wend  I.  598 
BurgsdorfEa,  JfoncA.  662 Burkardia,  /Scop.  347 
Burkia,  Benth.  555 
Burlingtouia,  Lindl.  182 
Burmannia,  £2?jn.  172 
Burmanniaceae,  170,  71* Burmanniads,  171 
Burmanniae,  Spreng.  171 

:  Burmannieae,  Miers.  172 
Burnettia,  Lindl.  183 
Burneya,  Cham.  764 
Burrielia,  i>C'.  712 Bursa,  Guclt.  354 
Bursaria,  C'«f.  441 Bursera,  Jacq.  460 
iiurseraceae,  Kunth,  459 BurseridJE,  460 
Burtinia,  JSucZ^.  779 
Burtonia,  R.  Br.  553 
Burtonia,  Salisb.  424 
Busbeckea,  jKwd^.  358 
Busbeckia,  Mart.  622 
Butea,  KOn.  555 
Buteraea,  iVce*.  679 
Butomaceae,  207,  208* Butomads,  208 
Butomeae,  Richard.  208 
Butomopsis,  Kth.  208 
Butomus,  Tournef.  208 Butonica,  Lam.  755 Butterworts,  686 
Buttneria,  Duham.  541 Buxbaumia,  Haller.  67 Buxeae,  282 
Buxus,  Tournef.  282 
Byblis,  ̂ a^wb.  434 
Byronia,  A'nd^.  598 Byrsanthes,  Presl.  693 
Byrsanthus,  Guill.  743 
Byrsocarpus,  Schum.  468 
Byrsonima,  7J2cA.  390 
Byssaceae,  J<'r.  Syst.  29 Byssocaulon,  3fon<.  43 
Byssus,  Linn.  44 
Bystropogon,  /fer2<.  661 Byttnereae,  364 
Byttneria,  Loff.  364 
Byttneriaceae,  359,  363* Byttneriads,  363 
Caanthe,  DC.  765 
Caapeba,  Plum.  309 
Caballeria,  Ruiz  et  t'av.  648 Cabomba,  Aubl.  413 
Cabombaceae,  408,  412* Cabombeae,  Rich.  412 
Cabralea,  Adr.  Juss.  464 
Cabrera,  Lagasc.  115 
Cacabus,  Bernh.  622 
Cacalia,  Ca55.  713 
Cacalia,  ZJC.  713 
Cacalianthemum,  Dill.  713 
Cacao,  Tourn.  364 
Cacara,  Thouars.  555 
Cacatali,  Adans.  670 
Caccinia,  Saw.  656 
Cachrys,  Tourn.  779 
Caconapea,  Cham.  685 
Cacosmia,  /T.  B.  709 
Cacoucia,  718 
Cactaceae,  741,  746* 
Cactales,  246,  741* Cacteae,  DC.  746 
Cacti,  Juss.  746 Cactoideae,  Vent.  746 
Cadaba,  Forsk.  358 
Cadamba,  /Son.  764 
Cadetia,  Gaudich.  181 
Cadia,  Forsk.  555 
Cadiscus,  i^.  Jt/e^/.  715 
Cadmus,  Bory.  18 
Cselosporium,  Lk.  44 Caenogium,  50 
Caenopteris,  Berg.  80 
Cseomacei,  Corda.  42 
Caesalpinia,  Zmn.  555 
Caesalpiniese,  549,  555,  556 
Csesarea,  Cambess.  365 
Caesia,  R.  Br.  205 
Caesulia,  Roxb.  710 Caesulineae,  710 
Caetocapnia,  Link,  et  0. 153 
.Cailliea,  Guill.  556 
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Cainito,  Tussac.  591 
Cajaneae,  555 
Cajanus,  DC.  555 
Cajophora,  Presl.  745 
Cajuputi,  Adans.  737 
Cakile,  Toimief.  354 
Cakilidse,  354 
Calabura,  Phiken.  372 
Caladenia,  R.  Br.  182 
Caladiese,  129 
Caladium,  Vent.  129 
Calais,  DC  715 
Calalsine,  Endl.  497 
Calamagrostis,  Adahs.  115 
Calamaria,  Dillcn.  73 
CalamariEe,  L.  xxxiii Calameae,  138 
Calaminse,  GrifT.  138 
Calamintha,  Monch.  661 
Calamosagus,  Griff.  139 
Calampelis,  Z>on.  677 Calamus,  Linn.  138 
Calandrinia,  /T.  B.  K.  501 
Calanthe,  72.  Br.  182 
Calanthea,  DC.  358 
Calanthidse,  182 
Calaractis,  10 
Calathea,  G.  F.  W.  Meyer.  169 
Calathiana,  Frael.  614 
Calathiscus,  3IonL  42 
Calboa,  Cav.  631 
Calcearia,  Blum.  182 
Calceolareee,  684 
Calceolaria,  Feuill.  684 
Calcitrapa,  jOC.  714 
Caldasia,  Lagasc.  779 
Caldasia,  Mutis.  90 
Caldasia,  F'i^W,  636 Caldcluvia,  Don.  572 
Calea,  iJ.  712 
Calea,  Gdrtn.  713 
Caleacte,  DC.  712 
Caleacte,  Xess.  712 
Caleana,  R.  Br.  182 
Calebrachys,  DC.  712 
Calectasia,  iJ.  192 
Calectasieae,  Endl.  191 
Calendula,  Neck.  713 
Calendulese,  713 
Caleothrix,  Desv.  13 
Calepina,  Adans.  355 
Caleya,  «.  J5r.  182 
Caleyidag,  182 
Calibraclioa,  Llav.  632,  795 
Calicifloria,  Dumort.  xxxvii 
Calicungulia,  Dumort.  xxxvii 
Calidictyon,  Grev.  25 
Calimeris,  Cass.  709 
Calinea,  424 
Calinux,  Rafin,  788 
Caliphyllura,  Gawd.  568 
Calispermum,  Lour.  795 
Calla,  Linn.  194 
Callacese,  ̂ ^rtd^.  193 Calleae,  194 
Callerya,  Endl.  555 
Calliachyris,  Torr.  et  Gr.  712 
Calliandra,  Benth.  55(5 
Callianira,  ift^j'.  518 
Callianthemum,  C.  A  M.  428 
Calliblepharis,  Kutzimj.  10 
Callibotrys,  Sal.  455 
Callibrachoa,  L^ay.  621,632,  795 
Callibryum,  Weber  Ail 
Callicarpa,  Linn.  664 
Callicephalus,  C.  A.  M.  714 
Callichlamys,  Miq.  G77 
Callichroa,  Fisch.  et  M.  712 
Callicocca,  DC.  764 
Callicocca,  Schreh.  764 
Callicoma,  Andrews.  572 
Callicornia,  Bunn.  713 
Callicystbus,  E'jid^.  555 Calligonum,  Ziwji.  504 
Calligonum,  iour.  424 

Callilepis,  DC.  712 
Calliopeia,  715 
Calliopsis,  Reichb.  711 
Calliopsis,  Siveet.  494 
Callioreas,  Cham.  664 
Callipeltis,  /Stev.  771 
Calliphruria,  Herb.  158 
Calliphysa,  F.  et  M.  504 
Calliprora,  Lindl.  205 Callipteris,  Bory.  80 
Callirhoe,  iVM«.  370 
Callirhoe,  Link.  158 
Callisace,  J'isc/i.  778 Callisemsea,  Vog.  555 
Callisia,  Loffl.  188 
Callista,  D.  Dow.  455 
Callista,  Lour.  183 
Callistachya,  Rafin.  685 
Callistachys,  Fcni.  553 
Callistemma,  Cass.  709 
Callistemon,  i2.  Br.  787 
Callistephus,  Cas*.  709 
Callisthene,  Mart,  et  Zuc.  380 
Callisthenia,  Spreng.  380 
Callistroma,  Fenzl.  778 
Callithamnieae,  Kutzing.  10 
Callithamnion,  Li/ngb.  10,  24 
Callithaume,  158 
Callitriclie,  imw.  284 
Callitrichacese,  273,  284* Callitrichineae,  Li7ik.  284 
Callitris,  Vent.  229 
Callixene,  Commers.  205 
Callopbyllis,  Kutzing.  10 
Callopilophorum,  Dow.  19 
Callopisma,  Mart,  et  Zucc.  614 
Callostylis,  Blum.  181 
Calluna,  Salisb .  455 
Calobota,  ̂ cfc^.  et  Zey.  554 
Calobotrya,  Spach.  751 
Calocephalus,  iJ.  Br.  712 
Calocera,  Fries.  42 
Calochilus,  iJ.  Br.  182 
Calocliortus,  Pursh.  204 
Calocladia,  Grev.  25 
Calodendron,  Thunb.  455,  471 
Calodium,  iowr.  538 
Calodonta,  Nutt.  715 
Calodryum,  464 
Calogyne,  R.  Br.  695 Calomecon,  Spach.  431 
Calomelanos,  Pres^.  79 
Calomeria,  Vent.  712 
Calonema,  Lindl.  182 
Calonyction,  Chois.  631 
Calopappus,  Meyen.  714 Calophanes,  Do«.  679 
Calophyllese,  402 
Calophyllum,  L.  402 
Calophysa,  DC.  733 
Calopogon,  i?.  Br.  182 
Calopogouium,  Desw.  555 
Calopsis,  Palis.  121 
Caloptilium,  Lagasc.  714 
Calorhabdos,  Benth.  685 
Calorophus,  Labill.  121 
Calosacme,  VFaiL  672 
Calosanthes,  Blum.  677 
Caloscordum,  iZerb.  205 
Caloseris,  Benth.  715 
Calosma,  PresL  537 
Calospermum,  JKa/.  ?  22 
Calostemma,  B.  Br.  158 
Calostigma,  Decaisn.  626 
Calostigma,  Schott.  129 
Calota,  ZTari).  182 
Calothamnus,  Labill.  737 
Calotheca,  /Tttjit/i..  116 
Calotheca,  Steudel.  115 Calothrix,        10,  18 
Calothyrsus,  R.  Br.  5.33 
Calotbyrsus,  Spach,  385 
Calotis,  li.  Br.  710 
Calotrichese,  Kutzing.  10 
Calotropis,  Don.  554 

Calotropis,  R.  Br.  626 
Calpicarpum,  (?.  Don.  601 
Calpidia,  Thouars.  507 
Calpurnia,  -E.  3/e(/.  555 
Caltha,  Li7in.  428 
C'alucechinus,  IT.     J.  291 
Calusia,  Bej"i.  555 Calusparassus,  H.  et  J.  291 
Calycadenia,  DC.  712 
Calycandra,  4.  Rich.  556 
Calycanthaceae,  539,  540* Calycanthee,  Perl,  xlix 
Calycantheaj,  Lindl.  540 
Calycanthemae ,  Fe?it.  574 
Calycanthemae,  L.  xxxiii 
Calycanthinte,  Xinfc.  540 
Calycanths,  540 
Calycaiithus,  Lindl.  541 
Calycera,  Cavan.  701 
Calyceraceae,  688,  701* Calycerese,  R.  Br.  701 Calycers,  701 
Calycidse,  50 
Calyciflorae,  L.  xxxiv 
Calycium,  Elliott.  710 
Calycium,  Fers.  50 
Calycobolus,  IFifM.  631 
Calycogonium,  DC.  733 
Calycomis,  R.  Br.  572 
Calycomorphum,  Fresl.  554 
CalycopetaljE,  PerL  xlix 
Calycopliyllum,  DC.  765 
Calycopteris,  i/am.  718 
Calycopteris,  Rich.  733 
Calycosorus,  Schmidt.  715 
Calycothrix,  Labill.  721 
Calycotome,  £.  ife^/.  554 
Calycotome,  LmiA\  554 Calycotomus,  Rich.  733 
Calydermos,  Lagasc.  712 
Calydermos,  jRwfe    F.  622 
Calydorea,  flerb.  161 Calyloohis,  Spach.  725 
CalymeUa,  PresL  80 
Calymenia,  Nutt.  507 
Calymmataiithus,  Sch.  721 
Calymnandra,  Torr.  710 
CaljTOodon,  Fresl.  79 
Calymperes,  Swartz.  67 
Calyplectus,  iStti^;    P.  575 
Calypogeia,  Raddi.  60 
Calypso,  Salisb.  181 
Calypso,  Thouars.  585 Calypteris,  Zippel.  795 
Calypterium,  Bernh.  80 
Calyptranthes,  Swartz.  738 
Calyptranthus,  Blum.  738 
Calyptranthus,  Jwss.  738 
Calyptria,  Dumort.  xxxvii 
Calyptridium,  JVwtt.  501 
Calyptrion,  Gingins.  339 
Calyptrocalyx,  Blum.  138 
Calyptrocarpus,  iess.  711 
Calyptrocarya,  iVees.  119 
Calyptrospermum,  Dietr.  651 
Calyptrosligma,  ̂ fz.  281 
Calyptrostylis,  Nees.  119 
Calysaccion,  402 
Calysphyrum,  Bung.  767 
Calj'ssosporium,  Corda.  43 Calvstegia,  /?.  Br.  631 
Calytrix,  Labill.  721 
Caly triplex,  ie.  P.  685 
Calyxhymenia,  Orteor.  507 
Camagnoc,  Aubl.  281 Camara,  Cham.  664 
Camarea,  St.  Hil.  390 
Camaridium,  Lindl.  182 
Camarotis,  Lindl.  181 
Camassia,  Lindl.  205 Camax,  Schreb.  795 
Cambania,  Commers.  464 Cambea,  Hamilt.  755 
Cambessedea,  Kvnth.  467 
Cambessedea,  Wight,  4()7 
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Cambessedesia,  DC.  733 
Cambogia,  Linn.  402 
Camelina,  Crantz.  354 
Camelinidae,  354 
Camellia,  Linn.  397 
Camellieae,  DC.  396 
Cameraria,  Dillen.  501 
Cameraria,  Plum.  601 
Camirium,  Rumph.  281 
Cammarum,  DC.  428 
Campanacei,  L.  xxxiii 
Campanales,  243,  246,  688'-' f'ampanals,  668 
("ainpanaria,  Endl  428 
t'ainpanistrum,  lichb.  662 Cainpanopsis,  B.  Br  691 
Campanula,  Linn.  691 
Campanulaceae,  688,  689* 
Campanulaceae,  R.  Brown.  692 
Campanulte,  Juss.  689,  694 
Campanulese,  Alph.  J)C.  689,  691 
Campanumoea,  Bl.  691 
Campderia,  A.  Rich.  153 
Campderia,  Lagasc.  778 
Campecia,  Adans.  555 
Campelepis,  Falc.  626 
Campelia,  i2ic/t.  188 
Campella,  Link.  116 
Camphora,  iVees.  537 
Camphorata,  Mimch.  513 
Camphoromcea,  Nees.  537 
Gamphorosma,  Xtww.  513 
Campia,  Domb.  217 
Campium,  Pmsl.  79 
Campomanesia,  Ruiz  et  Pav.  738 
Campsiandra,  Benth.  556 
Campsis,  Lour.  677 
Campsotrichum,  Elirenb.  43 
Campteria,  PresJ.  80 
Camptocarpus,  /)ec.  626 
Camptoloma,  Benth.  685 
Cainptosema,  Hook,  et  A .  555 
Camptosorus,  Link.  80 
Camptoum,  Amfc.  43 
Canipuleia,  Dup.  Thoiiars.  685 
Campuloa,  Veso.  116 
Campulosus,  PaJts.  116 
Campylanthera,  Hook.  441 
Campy  Ian  thera,  Scht.  361 
Campylanthus,  JBof/i.  ?  685 
Campylia,  Sweet.  494 
Campylocarpus,  C.  A.  Mey.  354 
Campylocaryum,  DC.  656 
Campyloclinium,  i)C'.  709 Campylodontium,  Schw.  67 
Campylonema,  Poir.  158 
Campyloneurum,  Prl.  79 
Campyloptera,  Boiss.  355 
Campy lopus,  5»*td.  67 Campylopus,  Spach.  406 
Campylosporus,  «Sp.  406 
Campylostachys,  Kunth.  60S 
Campylostemon,  E.  M.  680 
Campylotheca,  Cass.  711 
Campylotropis,  Rudge.  554 
Campynema,  Labill.  158 
Camunium,  Rumph.  464 
Camutia,  Bonat.  711 
Canala,  PoW.  604 
Canalia,  P.  IT.  /JcA.  531 
Cananga,  Aubl,  422 
Canada,  iinn.  691 
Canarina,  Juss.  691 
Canarium,  Linn.  460 
Canavalia,  DC.  555 
Cancellaria,  DC.  370 
Cancrinia,  Karel.  712 
Candarum,  Reichb.  129 
Candelabria,  Hochst.  331 
Cande lares,  Z,.  xxxiv 
Candollea,  Mirbel.  79 
Candollea,  Paddt.  69,  60 
Candollea,  LaWJ.  424,  696 
Candollea,  Baumg.  455 
Canella,  P.  Br.  442 

Canellaccae,  Fon  Martins.  442 
Canello,  Domhey.  419 
Canephora,  Jitss.  765 
Canicidia,  Pi.  Fl.  795 
Canna,  Pinn. 169 
Cannabis,  Tourn.  265 
Cannabinaceae,  258,  265* Cannabinese,  Lndl.  265 
Cannaceaj,  Agardh.  168 
Cannacorus,  7'oitrae/.  169 Cannae,  Juss.  165,  168 
Cannese,  Brown.  168 
Cannomois,  PaJts.  121 
Canonanthus,  Don.  693 
Canscora,  Pam.  614 
Cansjera,  Chnel.  444 
Cantharellus,  yldaiis.  41 
Cantharospermum,  W.et  A.  555 
Canthium,  Linn.  764 
Cantua,  Juss.  636 
Capea,  Montagn.  22 
Capellia,  Blume.  424 
Caperonia,  282 
Capillaria,  Stackh.  24,  25 
Capillaria,  Pers.  44 
Capitularia,  Flork.  50 
Capnia,  Venten.  50 
Capnites,  PwdJ.  436 
Capnitis,  P.  J/e?/.  554 
Capnocystis,  Juss,  436 
Capnogonium,  Bernh.  436 
Capnoides,  Boerh.  436 
Capnophyllum,  Lagasc.  778 
Capnophyllum,  Gdrtn.  778 
Capnorchis,  Borkh.  436 
Cappa,  i)C.  710 
Capparea;,  358 
Capparidaceae,  348,  357" Capparidastrum,  PC.  358 
Capparideae,  Juss.  357 
Capiiarids,  357 
Capparis,  Linn.  358 
Capraria,  Pimx.  685 
Caprifolia,  Jltss.  766 
Caprifoliaceae,  756,  766",  772 Caprifoliaceae,  Kunth.  782 
Caprifolium,  Tournef.  767 Caprifoils,  766 
Capriola,  Adans.  115 
Capsella,  Venten.  354 
Capsellia,  Dumort.  xxxvii 
Capsicum,  Tournef.  622 
Capura,  Linn.  531 
Caragana,  Lam.  554 
Caraguata,  PJtim.  148 Carallia,  Roxb.  TI7 
Caralluma,  R.  Br.  627 
Carambola,  Endl.  489 
Caranaiba,  Marcgr.  Piso.  139 
Carapa,  Aubl.  397,  464 
Carapichea,  Auhl.  764 Carara,  Jfedifc.  355 
Carbeni,  Adans.  714 
Cardamine,  iin».  354 
Cardaminopsis,  C.  ̂ .  J/ey,  354 
Cardaminum,  M'dnch.  354 Cardamomum,  Rumph.  167 
Cardamomum,  Salisb.  167 
Cardamon,  PC.  354 
Cardaria,  Pesu.  354 
Carderina,  Cass.  713 
Cardiaca,  Lam.  662 
Cardiaca,  Monch.  662 Cardiandra,  -Sicb.     Z.  570 
Cardiocarpus,  Reinw.  378 
Cardiocaryon,  PndJ.  533 
Cardiocrinum,  Endl.  205 
Cardiolepis,  Raf.  582 
Cardiolepis,  W'aWr.  354 Cardiolochia,  Raf.  794 
Cardiolophus,  Ci-i/.  672 Cardiomanes,  Presl.  80. 
Cardionema,  DC.  499 
Cardiopetalum,  ^S'cW,  422 Cardiophora,  Benth.  467 3  N 

Cardiospermum,  Linn.  385 Cardiotheca,  Ehrenb.  684 
Cardispermum,  Traut.  712 Cardopateae,  713 
Cardopatum,  ^wss.  713 Carduinea;,  714 
Carduncellus,  Adans.  714 
Carduus,  Gdrtn.  714 
Carelia,  Xess.  709 
Carex,  Mich.  119 
Careya,  Pox6.  755 Cargillia,  R.  Br.  596 
Carica,  Linn.  322 Cariceae,  119 
Cariceae,  Tiirpin.  321 
Caricteria,  »Scop.  ;i72  • Cariniana,  Casar.  740 
Carissa,  Linn  601 Carisseae,  601 
Carlina,  Tournef.  713 Carlineae,  713 
Carlowizia,  DC.  714 
Carludovica,  A'ld^:  et  Pav.  132 Carmelfa,  PC.  778 
Carmelita,  CI.  Gay.  714 
Cannichselia,  G^-ev.  22 Carmichaelia,  P.  Br.  ?  554 Carminatia,  Jfof.  709 
Carmona,  Cav.  653 
Caroli-Gmelina,  Fl.  Wett.  354 
Carolinea,  Pin»i.  /.  361 
Carolinia,  Ner.  582 
Caroselinum,  Griseb.  778 
Carovaglia,  PndJ.  67 
Caroxylon,  'JTiunb.  513 Carpacanthus,  Kiitz.  10,  22 
Carpanthus,  Pa/.  73 
Carpesium,  Linn.  713 
Carpha,  Banks  et  Sol.  119 
Carphalea,  Jmss.  765 
Carphephorus,  Cass.  709 
Carpholobus,  Schott.  709 
Carpholoma,  Pow.  713 
Carpinus,  Linn.  291 
Carpoblepharideae,  Kutzing.  11 
Carpoblepharis,  Kutzing.  11 
Carpobolus,  Schwein.  58 
Carpocalymma,  Zij>.  795 
Carpocaulon,  Kutzing.  11 
Carpoceras,  yl.  PicA.  670 
Carpoceras,  Linfc.  354 Carpodesmia,  Grev.  10,  22 
Carpodeteae,  Fenzl.  752 
Carpodetes,  Iferf).  158 
Carpodetus,  Forst.  752 
Carpodinus,  R.  Br.  601 
Carpodontos,  LdbiU.  406 
Carpoglossum,  Kutzing.  10 
Carpolobia,  Pon.  378 
Carpolobium,  Pow.  555 
Carpolyza,  Salisb.  158 
Carpomitra,  Kutzing.  10 
Carponema,  PC.  355 
Carpophyllum,  Grev.  10,  22 
Carpophyllum,  ySw/ir.  25 
Carpophytae,  Oken.  235 Carpopodium,  DC.  355 
Carpopogon,  i?ox6.  555 Carpothales,  E.  M.  795 
Carpotroche,  Endl.  328 Carrichtera,  PC.  355 
Carteretia,  A.  Rich.  181 
Cartesia,  Cass.  709 
Carthameae,  714 
Carthamus,  Tournef.  714 
Cartonema,  P.  Pr.  188 
Carum,  Koch.  778 
Carumbium,  Reinw.  281 
Carusia,  ikfari.  390 
Cai-vifolia,  Vaill.  778 
Carya,  iVr2{«.  293 Caryocar,  Linn.  399 
Caryochloa,  Spreng.  116 
Caryochloa,  2Vmi.  115 
Caryodaphne,  Blum.  537 
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Caryolobis,  Gartn.  394 
Caryolopha,  Fisch.  ef  Trttv.  ( 
Caryophyllacea»,  495,  496 - Caryophyllata,  Tournc/.  565 
Caryophyllese,  Juss.  4:i)6 
Caryophyllei,  L.  xxxi 
Caryophyllum,  Endl.  498 
Caryophyllus,  Tournef.  738 
Caryopteris,  Bung.  664 
Caryota,  Lhm.  138 
Caryotaxus,  Zucc.  231 Casalea,  St.  Hil.  428 
Casarettoa,  Walpers.  664 
Cascarilla,  Adans.  281 
Casearia,  Jacq.  331 
Casia,  Tournef.  788 
Casimira,  Scop.  385 
Casimiroa,  jL/an.  et  Lex,  795 
Casparea,  Kunth.  556 
Cassandra,  Dom.  455 
Cassebeeria,  Kaulf.  80 
Cassebeeria,  Dennst.  733 
Casselia,  Dwm.  656 
Casselia,  Ato.  et  Mart.  664 
Cassia,  Zinn.  555 
Cassida,  Tournef.  661 
Cassidocarpus,  Presl.  778 
Cassieae,  555 
Cassine,  Linn.  598 
Cassinia,  ii.  J5r.  712 
Cassinieae,  712 
Cassiope,  Bon.  714 
Cassiphone,  Rchh.  455 
Cassipourea,  A-uhl.  605 Cassipourese,  Meisn.  604 
Cassumunar,  CoWa.  167 
Cassupa,      B.  K.  765 
Cassuviese,  Brotm.  465 
Cassuvium,  Rumph.  467 
Cassytha,  L.  538 
Cassythaceae,  529,  538- Cassythese,  Nees.  538 
Castalia,  .SaZi^b.  411 
Castalis,  DC.  712 
Castanea,  Gdrtn.  291 
Castaneaceee,  iinA.  332 
Castanese,  Adans.  290 
Castanospennum,  ^.  Cunn.  ? 
Castela,  Turp.iVo 
Casteleas,  475 
Castelia,  Cav.  664 
Castiglionia,  R.  et  Pav.  281 
Castilleja,  Linn.  fil.  685 
Castilloa,  Cerr.  271 
Castorea,  Plum.  664 
Castraltia,  A.  Rich.  22 
Casuarina,  i.  250 
Casuarinaceae ,  248,  249 
Casuarineae,  Mirb.  249 
Catabrosa,  Palis.  116 
Catagj'na,  Palis.  119 Catalium,  Hamilt.  727 
Catalobus,  C.  ̂ .  354 
Catalpa,  Scop.  677 
Catananche,  Tournef.  715 
Catapodium,  Li«A:.116 
Catappa,  Giirtn.  718 Cataria,  Mo»ic/t  652 
Catascopium,  Br  id.  67 
Catasetid*,  i/HrZ/.182 
Catasetum,  L.  C.  Rick.  182 
Cataterophora,  Steud.  115 
Catenaria,  i?a^n.  22 
Catenella,  (r7-ey.  10,  24 
Catepha,  Lechen.  778 
Catesbaea,  iinn.  765 
Catevala,  Medik.  205 
Catha,  Forsk.  588 
Cathanthes,  Richard.  144 
Catharanthus,  G.  Don,  601 
Catharinea,  Ehrenb.  67 
Cathartocarpus,  Per.v.  555 
Cathartolinum,  Re.ichenb.  485 
Cathea,  Sa^j^ft.  182 
Cathestecum,  Presl.  115 

Cathetus,  Lour,  282 
Catillaria,  Achar.  50 
Catimbium,  Jiw*.  167 
Catinga,  755 
Catocoma,  Bth.  378 
Catonia,  Fl.  Fl.  795 
Catonia,  Monch.  715 
Catonia,  Fa/t^.  596 
Catophractes,  D.  Don.  677 
Catostemma,  Benth.  397 
Cattleya,  Lindl.  181 Caturus,  Xinn.  281 
Catyona,  Caj*.  715 Caucalinidae,  779 
Caucalis,  Linn.  779 
Caucanthus,  Forsk.  390 
Caulacantheae,  Kutziiu].  10 
Caulacantbus,  Kidzing.  10 
Caulerpa,  Lamx.  10,  18 Caulerpidae,  18 
Caulinia,  DC.  145 
Caulinia,  Monch.  555 
Caulinia,  TFzYW.  144 
Caulogaster,  Corda.  43 
Cauloglossum,  J'rie*.  42 Caulophyllum,  Michx.  438 
Caulotretus,  ii«>/«.  556 
Causea,  Scop.  543 
Caustis,  R.  Br,  119 
Cavalam,  Rumph.  362 
Cavallium,  -Sc/j.  e«  ̂ 'nd/.  362 Cavanilla,  Fl.  Fl.  282 
Cavanilla,  Lam.  596 
Cavanillea,  Borkh.  67 
Cavanillea,  r/w<H6.  795 
Cavanillesia,  Ruiz  et  Pav.  361 
Cavendishia,  Lindl.  758 
Cavinium,  Thouars.  758 
Cayaponia,  Manso.  315 Caylusea,      X^i7.  356 
Cayratia,  Jmw.  440 
Ceanothus,  Linn.  582 
Cebatha,  jFo?-#A:.  309 Cecalyphum,  Palis.  67 
Cecidodaphne,  Nees.  537 
Cecropia,  I/«in.  271 
Cedrela,  Linn.  462 
Cedrela,  Loiireir.  738 
Cedrela,  Loitr.  752 
Cedrelaceae,  456,  461* Cedrelads,  461 
Cedreles,  462 
Cedreleae,  Brown.  461 
Cedreleae,  VC.  461 
Cedronella,  Monch.  662 
Cedrota,  Schreb.  795 
Cedrus,  E'nd?.  462 Cedrus,  Mill.  229,  462 
Ceiba,  M.  et  Z.  361 
Celanthera,  Thouin,  82 
Celastraceas,  576,  586  ' Celastrineae,  DC.  381,  597 
Celastrineae,  R,  Brown,  586 
Celastrus,  Kunth,  588 
Cellulares,  />C.  5 
Cellulares,  Foliaceas, /'C.  54 Celoseae,  511 
C'elosia,  Lin?).  511 
Celsa,  Fl.  Fl.  795 Celsia,  Linn.  684 CelteiE,  580 
Celtideae,  Rich.  580 
Celtis,  Tournef.  580 
Cenangium,  Fries.  43 
Cenarrheues,  Labill.  533 
Cenchrus,  Xwhi.  115 
Cenia,  Commers.  712 
Cenocline,  Koch.  712 
Cenococcum,  Fries.  i2 
Cenolophium,  Koch,  778 
Cenolophon,  D/inw.  167 
Cenomyce,  Achar.  50 
Cenostigma,  Tulasne,  555 Centaurea,  Ltw.  714 

I  Centaurella,  X.  C.  /i/cA.  614 

Centauridium,  Torrey.  710 Centaurieae,  714 
Centaurium,  DC.  714 
Centaurium,  7/aW.  714 
Centaurium,  Pers.  614 
Centauropsis,  Boj.  709 
Centella,  Xwin.  778 
Centipeda,  Xm.  710 
Centotheca,  Desc.  116 
Centrachaena,  Schott.  712 
Centradenia,  G.  Don.  733 
Centranthera,  iJ.  Br,  685 
Centranthera,  Scheidw,  181 Centranthus,  DC.  698 
Centrapalus,  Caw,  709 
Centratherum,  Cass,  709 
Centroceras,  Kidzing.  10 
Centrochilus,  Schauer.  182 
Centrolaena,  X>C.  711 
Centrolepide^,  Z>e^i;.  120 
Centrolepis,  Labill.  120 
Centrolobium,  Benth.  555 
Centronia,  Blum.  611 
Centronia,  Dwi.  733 
?  Centronota,  Z>C.  611. 
Centropetalum,  Lindl.  182 
Centrophorum,  Trin.  116 
Centropodium,  Burch.  504 
Centropogon,  Pre^^.  693 
Centrosema,  DC.  555 
Centrosia,  A.  Rich.  182 
Centrospermum,  Kunth.  1\  1 
Centrospermum,  Spr.  IVl 
Centrostachys ,  Wall.  51  j 
Centrostemma,  Dec.  627 
Centunculus,  X«i>i.  646 
Cepa,  Tourn.  205 Cephaelis,  Swartz.  764 
Cephalandra,  Schrad.  315 
Cephalanthera,  X.  C.  ii«c/i.  18 
Cephalanthus,  Linn.  764 
Cephalaria,  Schrad,  700 
Cephaleuros,  Kunze.  44 
Cephalidium,  ^.  jR«c^.  765 
Cephalina,  Thonn,  765 
Cephalocarpus,  iVces.  119 
Cephalocroton,  Kl  281 
Cephalogyne,  A.  DC.  648 
Cephalomenes,  Pm^.  80 
Cephalonoplus,  Neck.  714 
Cephalopappus,      e<  JIf.  714 
Cephalophilon,  Meisn.  .504 
Cephalo})liora,  Cav.  712 Cephaloschcenus,  119 
Cephaloseris,  Popp.  714 
Cephalosporum,  Corda.  43 
Cephalostigma,  ^.  Z>C.  691 Ceplialotaceas,  Lindl.  428 
Cephalotaxus,  .^mcc.  231 
Cephaloteae,  R.  Brown.  428 
Cephalothecium,  Corda.  43 
Cephalotrichum,  i^r.  43 Cephalotus,  R.  Br,  428 
Cephaloxis,  Palis,  67 
Cephaloxys,  Desv,  192 
Cephalozia,  Dum,  60 Ceradia,  Lindl.  713 
Ceraia,  Xotcr.  181 Cerameae,  24 
Ceramia,  Don.  455 

Ceramiacese,  9,  23'* Ceramiarieae,  Bory.  8 
Ceramium,  Adans.  24 
Ceramium,  Blum  794 
Ceramium,  Reinw.  80 
Ceramophora,  iVm-.  537 Ceramus,  Salisb.  455 
Ceranthe,  Reichenb.  656 
Ceranthera,  JSW.  661 
Ceranthera,  167 
Ceranthera,  Palis.  339 
Ceranthera,  RaAn,  622 
Ceranthus,  Schreb.  617 
Ceraseidos,  Zucc.  558 
Cerasophora,  iVircft.  558 
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Cerastites,  Gray.  431 
Cerastium,  L.  498 
Cerasus,  Juss.  558 
Ceratandia,  Undl.  182 
Ceratanthera,  Hornem.  1(57 
CerateUa,  Hook.  Jil.  712 
Ceratiola,  Michx.  285 
Ceratiosicyos,  Nees.  322 
Ceratium,  Alb.  et  Schw.  43 
Ceratium,  Blum.  181 
Ceratobium,  Lindl.  181 
Ceratocarpus,  Bitxb.  513 
Ceratocaryum,  iVa'*.  121 Ceratocaulis,  Bcrnh.  ()21 
Ceratocephalus,  M»nch.  428 
Ceratocephalus,  FaiW.  711 
Ceratochilus,  Blum.  181 
Ceratochilus,  i^ocicZ.  182 
Ceratochloa,  Palis  116 
Ceratocladium,  Cor  da.  43 
Ceratococcus,  Meisn.  281 
Ceratodactylis,  J.  Smith.  80 
Ceratodon,  iJr/d.  67 
Ceratogonon,  Meisn.  504 
Ceratolcena,  Z?C.  711 
Ceratolepis,  6'a.?«.  714 Ceratolobus,  Blum.  139 
Ceratonia,  jLmmi.  556 
Ceratopetalum,  572 
Ceratophora,  Humh.  44 
Ceratophyllacese,  258,  263* Ceratophyllese,  Gray.  263 
Ceratophyllum,  Linn.  264 
Ceratopodium,  Corda.  43 
Ceratopsis,  Lindl.  182 
Ceratopteris,  Brongn.  80 
Ceratosanthus ,  Jha-*.  315 Ceratoschoemis,  iVge*.  119 
Ceratospermum,  P^-r*.  513 Ceratospora,  Schwein.  42 
Ceratostachys,  Blum.  718 
Ceratostema,  J».?«.  758 
Ceratostigma,  Bunge.  641 
Ceratostylis,  181 
Ceratotheca,  Endl.  670 
Ceraunia,  Achar.  50 
Cerbera,  Xwm.  601 
Cerbera,  Loureir.  695 
Cercidium,  Tttiasne.  555 
Cercis,  Linn.  556 
Cercocarpus,  H.  B.  K.  565 
Cercocoma,  IFaW.  601 
Cercodea,  Xam.  723 
Cercodia,  il/t<rr.  723 
Cercodianse,  Juss.  722 
Cercostylos,  Less.  712 
Cerdana,         e<  Pav.  629 
Cerdia,  JVfof .  e<  Sess.  499 
Cerefolium,  Haller.  779 
Cereida;,  748 
Ceresia,  Per*.  115 
Cereus,  Haw.  748 
Cerinthe,  Zinn.  656 
Cerinthoides,  Boerh.  656 
Ceriomyces,  Batt.  41 
Cerionanthus,  Schott.  700 
Ceriops,  ̂ m.  727 
Ceriscus,  9drtn.  765 
Cerium,  iown  795 
Cerocarpus,  Hssh.  738 
Ceropegia,  iwrn.  627 
Cerophyllum,  Spach.  751 
Ceroxylon,  if.  et  B.  138 
Ceruana,  Forsk.  710 
Ceruchis,  Gartn.  711 
Cervantesia,  ilwiz  c<  Paw.  788 
Cervaria,  G'drtn.  778 ?  Cervia,  Rodrig.  632 
Cerviana,  Minuart.  498 
Cervicina,  i>e^.  691 
Cervina,  Gray.  22 
Cervispina,  Dill.  582 
Cesatia,  778 
Cestichis,  Thouars.  181 
Cestracese,  Ed.  618 

Cestrinae,  jT/ar<.  Consp.  618 
Cestrinus,  Cas*.  714 
Cestrum,  Linn.  621 
Ceterach,  Adans.  79 
Cetraria,  Achar.  50 
Ceuthospora,  G^-cy.  42 Cevallia,  La^asc.  745 
Chabraea,  i>6'.  .575,  714 Cliadara,  Forsk.  372 
Chadsia,        ?  554 
Chaeiiactis,  DC.  712 
Chaenanthe,  imd^.  182 
Cliaenanthera,  Rich.  733 
Chienesthes,  Miers.  622 
Chaenoineles,  i««d;.  560 
Cha;nopleura,  Rich.  733 
ChcBiiostoma,  Benth.  684 
Chseradodia,  //c>-6.  158 
Chseradoplectron,  Schr.  182 
Chaerophyllum,  Liigasc.  779 
ChBerophylluiii,  A//*/*.  779 
Chsetacantbus,  AVt'*.  679 Chsetaclilaena,  Don.  714 
Chsetsea,  Jacq.  364 
Chaetangiese,  Kutzing,  10 
Chgetangium,  Kutzinq.  10 
Chsetanthera,  //.  B.  k.  714 
Chaetanthera,  iiwi^  et  Pav.  714 
Chaetanthus,  /J.  Br.  121 
Chsetaria,  Pa^u.  115 
Chaetephora,  Brid.  67 
Chaethyraenia,  //.  et  Am.  711 
Chaetium,  iVrt's.  115 
Chaetobiomus,  Nees.  116 
Chaetocalyx,  DC.  554 
Chaetocarpus,  i.  591 
Chaetochilus,  Vahl.  684 
Chaetociater,  iiwiz  et  Pav.  331 
Chsetocyperus,  JVee*.  119 Chaetoderma,  Kutzing.  10 
Chaetogastra,  DC.  733 
Chaetolepis,  DC.  733 
Chsetomium,  Kunze.  43 
Chsetopappa,  Df .  710 
Chsetopetalum,  DC.  733 
Chaetophora,  Schrank.  10,  18 
Chaetophora,  iV^t««.  710 Chastophoreae,  Kutzing.  10 
Chaetophoroideae,  Grev.  8,  18 
Chaetopsis,  Grfv.  43 
Chaetopteris,  Kutzing.  10 
Chaetospora,  Ag.  24 
Chietospora,  iJ.  5}-.  119 Chcetosporium,  Corda  44 
Chaetostachvs,  Benth.  6(il 
Chaitostoma,  DC.  733 
Chaetostoma,  Naud.  733 
Chaetostroma,  Corda.  43 
Chaetotropis,  Kunth.  115 
Chaeturus,  £m<A.  115 
ChaiUetia,  DC.  583 
Chailletiaceae,  576,  583* Chailletiads,  583 
ChaiUetiae,  R.  Broti-n.  583 Chaiturus,  Monch.  662 
Chaixia,  Lapeyr.  672 
Chakiatella,  Cass.  711 
Chalarium,  Pott.  711 
Chalcas,  Lour.  458 
Chamaebuxus,  Di/^.  378 
Chamaecerasus,  Toitrn.  767 
Chamaecistus,  Don.  455 
Chamaecistus,  (rray.  455 
Chamaeclema,  Monch.  662 
Cliamaeclinis,  iV/ci?-i.  70 Chamaecrista,  E.  Mey.  555 
Chamaecyparis,  Spach.  229 
Chamascyparissus,  />C.  712 
Chamaedaphne,  Buxh.  4.55 
Chamaedaphne,  Mitch.  764 
Chama;dorea,  iriWd.  138 
Chama;doris,  Mont.  22 
Chamaedryon,  -Scr.  565 
Chamaedrys,  Tonrn.  662 I  Chamaelistula,  DC.  555 

Cliamaelauciaceae,  716,  721* Chamaelaucieas,  DC-  721 
Chamaelaucium,  Desf.  721 
Chamaelea,  Toum.  471  " Chamaeledon,  iwiA.  455 
Chamaeleon,  C.  Bauh.  713 Chamasleon,  DC.  714 
Cliama;lirium,  TFi7W.  199 
Chamaemeles,  Lindl.  560 
Chamaemelum,  DC.  712 
Chamaemespilus,  DC.  560 
Chamaenama,  Kutzing.  9 
Chamaenerion,  Toum.  725 
Chamaepeuce,  ̂ ^pj?7.  714 
Chamsepeuce,  Zmcc.  229 
Chama-phycea;,  Kutzing.  9 
Chamaepitys,  Toum.  662 
Chamaeplium,  IFa^^r.  354 
Chamaeraphis,  /J.  Dr.  115 
Chamaerepes,  Spreng.  182 
Chamaerbodos,  Bung  564 
Chamaeriphes,  Pouted.  139 
Chamserops,  Dinn.  130 
Chamassciadium,  C  A.  Mey.  778 
Charaaesideritis,  Reichenb.  662 
Chamaesphacos,  Schrenk.  662 
Chamaestephanum,  >r.  712 
Chamagrostis,  Borkh.  115 Chamarea,  -EcW.     Z.  778 
Chameranthemum,  A'ecs.  680 Chamira,  Thunb.  355 
Chamissoa,  H.  B.  K.  511 
Chamissonia,  Lhik.  725 
Chamitis,  Soland.  778 
Chamorchis,  iiic/i.  182 
Champaca,  Rheede.  419 
Champia,  Lam.x,  11 
Champia,  ̂ gf/t.  25 
Champieffi,  Kutzing.  11 
Chantransia,  J'ries.  10,  22 Chantransieae,  Kutzing.  10 
Chaos,  Bory.  18 
Chaodinefe,  Dor?/.  8 
Chapelieria,  A .  Rich.  765 
Chapelliera,  Nees.  119 
Chapmannia,  7'.  et  A.  G.  554 Chaptalia,  Vent.  714 
Chaquepiria,  Salisb.  765 Chara,  Dinii.  10,  28 
Characece,  9,  26* Charachera,  Forsk.  664 Charas,  26 
Chardinia,  Des/.  713 
Chare  ae,  Kutzing.  26 Chariantheae,  733 
Charianthus,  Don.  733 
Charieis,  Cass.  710 
Charlwoodia,  Sweet.  205 
Charopsis,  Kiitz.  28 
Charospermum,  Dinfc.  18,  22 
Charpentiera,  Gaud.  511 
Chartolepis,  Cass.  714 
Chasalia,  Comm.  764 
Chascanum,  ii.  i/e^^.  662 
Chascolytrum,  Desv.  116 Chasmanthera,  Hochst.  309 
Chasmanthium,  Di9iJfc.  116 
Chasme,  S'afis?).  533 Chasmia,  Schott.  677 
Chasmone,  E  Mey.  553 
Chasmone,  PresJ.  662 
Chastenaea,  DC.  733 
Chastoloma,  Bunge.  355 
Chatelania,  iVecfc.  715 
Chaulmoogra,  Roxb.  324 Chauvinia,  Dor?/.  18 
Chavannesia,  A.  DC.  601 
Chavica,  Miq.  518 
Chayota,  Jac(?.  315 
Cheilanthes,  Swartz.  79 
Cheilaria,  Lib.  43 
Cheilococca,  Salisb.  553 Cheilopsis,  Moq.  679 
Chellosa,  Dt.  281 
Cheilosaudra,  Griff.  672 

3  N  2 



848 INDEX  OF  CLASSES,  &c. 

Cheiloscyphus,  Corda.  60 
Cheilosporum,  Dec.  25 
Cheilyctis,  Jiafin.  661 
Cheiranthera,  A.  Ctmn.  441 
Cheiranthodendron,  Lavrad.  361 
Cheiranthus,  L.  354 
Cheiri,  Adans.  354 
Cheirinia,  Link.  354 
Cheirolophus,  IW.  714 
Cheiropsis,  C.  A.  M.  354 Cheirostemon,  Hmnh.  361 
C'lieirostylis,  Blum.  182 Chelidonium,  Tourncf.  431 
Chelonanthera,  Blume.  181 
Chelonanthus,  (rHes.  614 
Chelone,  Zi}in.  684 
Chelonefe,  Don.  681 
Cheloneae,  684 
Clienolea,  Thanh.  513 
Chenopodales,  243,  245-,  246,505 Ohenopodese,  Vent.  512 
Chenopodiaceaj,  505,  512* Clienopodium,  Linn.  513 
Chenopods,  512 
Cheobula,  Fl.  Fl.  795 
Cheramela,  Rumiyh.  282 
Cherina,  Cass.  714 
Cherleria,  Hall.  497 
Chesneya,  Jyindi.  554 
Ohevi-euilia,  Cass.  714 
Chiazospermum,  Bernh.  436 
Cliichisa,  i^resL  362 Chickrassia,  Adr.  Jass.  462 
Chicoinea,  Commers.  764 
Chilechium,  lUf.  656 
Chiliadenus,  Cass.  710 
Chilianthus,  Burch.  685 
Chiliophylluni,  7>C'.  711 Chiliotrichum,  Cass.  709 
Chilmoria,  Hamilt.  324 
Chilocarpus,  Blum.  601 
Chilochloa,  PaJis.  115 
Chilodia,  B.  Br.  661 
Chilodia,  Ilicli.  711 
Chiloglottis,  7?.  7?j-.  182 Chilogramma,  Blum.  79 
Chilopsis,  JJ.  Don.  677 
Chilopteris,  PresL  79 
Chiloschista,  Lindl.  181 
Chilostigma,  Jlochst.  684 
Chilurus,  /«!.  533 
Chimaphila,  Parsh.  450 
Chimarrhis,  Jacq.  765 
Chimaza,  i2.  450 
Chimonanthus,  Lindl.  541 
Cliinophila,  Benth.  684 
Cliiococca,  P.  Ur.  764 
Chiodecton,  Achar.  50 
Chiogenes,  Salish.  455 
Cliionachne,  P.  Br.  115 
Chionanthus,  Linn.  617 
Chione,  DC.  764 
Chionolsena,  -DC.  710 
Chionoptera,  DC.  714 
Chionostemma,  Z>C.  713 
Chionotria,  Jack.  458 
Chionyphe,  Thienem.  9,  43 Chirita,  Hamilt.  672 
Chironia,  Z-inn.  614 
Cliiropetalum,  A.  Jiiss.  282 Chisocheton,  464 
Cliitonia,  Don.  733 
Cliitonia,  Mof.  et  Sess.  479 
ChLciiacese,  484,  486-^ Chlamidia,  Banks.  205 
Chlamidium,  Corda.  58 
Chlamydanthus,  Meyer.  531 
Chlamyspeinia,  Less.  712 
Chlamysporum,  Salisb.  205 
Chlenads,  486 
Chlenobolus,  Cass.  710 
Chlidanthus,  iiiidJ.  1,58 
Chloanthes,  R.  Br.  664 
Cldoemm,  WiOd.  187 
Chloidia,  Z^ndJ.  182 

Chloopsis,  Blume.  205 C'hiora,  Z/wm.  614 
Chloraa,  Lindl.  182 
Chloranthaceae,  514,  519* Chlorantlieae,  R.  Brown.  519 Cliloranths,  519 
Chloranthus,  Swartz.  520 
Chloraster,  Haw.  158 
Cblorese,  115 
Cliloris,  Swartz.  115 
Chloi'occum,  Grev.  18 
Chlorocodon,  Benth.  455 
Chlorogalum,  Lindl.  205 
C'hloromyron,  Pers.  402 Chlorouiton,  GaiU.  18 
Chlorophytum,  A'er.  205 Clilorophytum,  Pohl.  764 
Chlorosa,  Lindl.  182 
Clilorosiphon,  Kutzing.  10 
Chlorotylium,  Kutzing.  10 
Chloroxylon,  i>C.  462 
Chloryllis,  ir,'.  J/e?/.  ?  555 Chnaumatophora,  Kutzing.  796 
Chnoophora,  Kaulf.  80 Choaspis,  Gray.  18 
Choironiyces,  Vittad.  43 
Choisya,  Kunth.  471 Chomelia,  PL  PJ.  598 
Chomelia,  Jac(y.  764 
Chomelia,  LifHi.  765 
Chomiocarpon.  Corda.  58 
Chona,  Don.  455 
Chondodendmm,  P.     P.  309 
Chondracanthus,  Kutzing.  10 
Chondrachne,  P  Pr.  119 
Chondria,  Ag.  11 
Chondrilla,  Tournef.  715 
Chondrocarpus,  iV'((«.  778 Chondrodictyon,  Kutzing.  10 
Chondrolaina,  A^ees.  115 Chondrolomia,  Nees.  119 
Chondropetalum,  Po»6.  121 
Chondrophyllum,  B.  614 
Chondros,  'Kutzing.  10 Chondrosea,  Ifctio.  568 
Chondrosium,  Desf.  116 
Chondrospermum,  IFaii.  617 Chondrus,  Grev.  25 
Chonemorpha,  <?.  Don.  601 
Chonta,  3/oii».  80 
Chorda,  Stoxk.  10,  22 Chordaria,  Ag.  22 
Chordaria,  Piiife.  22 Chordaridas,  22 
Chordese,  Kutzing.  10 
Chordostylum,  Tode.  43 
Choretis,  i/erb.  1.58 
Choretrum,  li.  Br.  788 
Chorilaena,  E'tidl.  471 
Choriophyllum,  Gries.  614 
Choripetalum,  Alph.  DC.  648 
Choiisia,  H.  B.  K.  361 
Chorisis,  P>C.  715 
Chorisnaa,  Don.  715 
Chorisma,  Sweet.  494 
Chorispermum,  P.  Pr.  354 
Chorispora,  P>C.  354 Choristacliys,  Endl.  531 
Choristea,  P>C.  713 
Choristes,  Benth.  765 
Choristocarpeae,  Kutzing.  11 
Choristosporeae,  Decaisn.  23 
Choristylis,  Harv.  752 
Chorizandra,  P.  Pr,  119 
Chorizanthe,  P.  Br.  504 
Chorozema,  IxibiU.  553 
Choteckia,  Op.  c«  C.  661 
Choupalon,  Adans.  758 Chresta,  709 
Christannia,  Presl.  32S 
Christiana,  DC.  372 
Christima,  Eajin.  765 
Christolea,  Crtwb.  354 
Christoi)horiana,  Tourn.  428 
Christya,  H'ard.  601 

Christya,  M'mcli.  554 Chroilema,  Bernh.  710 
Chromelosporium,  Corda.  44 
Chromochaeta,  i'C.  710 Cliromochiton,  Cass.  712 
Chromolaena,  DC.  709 
Chromolepis,  Benth.  711 
Chromosporium,  Corda.  44 
Chromostegia,  Benth.  455 Chronobiura,  PC.  346 
Chronopappus,  PC.  709 Chroolepus,  ̂ gr.  10 
Chroostroma,  Corda.  44 
Chrosperma,  Pa/.  199 
Chrysa,  Rafin.  428 
C'hrysactinium,  Kunth.  709 
Chrysanthellina, ,  Cass.  711 
Chrysantheilum,  Jiicli.  711 
Chrysanthemeae,  712 
Chrysanthemum,  DC.  712 
Chryseis,  Cass.  714 
Chryseis,  7'aJ6of.  431 Chryseis,  Less.  714 
Chrysiphiala,  Xer,  158 
Clirysis,  Renealm.  711 
Chrysithrix,  Linn.  119 
Chrysitrichese,  119 
Chrysobactron,  Hook.f.  205 
Chrysobalanacese,  539,  542* Chrysobalanese,  R.  Brown.  542 
Chrysobalans,  542 
Chrysobalanus,  Linn.  543 
Chrysobaphus,  Wall.  183 
Chrysobotrya,  AS^^ac/i..  751 
Chrysocalyx,  Guillem.  554 
Clirysocoryne,  Endl.  712 
Chrysocephalum,  iralp.  713 Chrysochlamys,  Pojyp  402 
Chrysocoma,  Cass.  710 
Chrysocoptis,  Nutt.  428 Chrysodiscus,  -Stee^.  713 
Chrysoglossum,  Blum.  181 
Chrysogonum,  Lhm.  711 Chrysoliga,  Hoffm.  575 
Chrysoma,  iV«tt.  710 (."hrysomallum,  TA.  664 
Chrysomelea,  Tausch.  711 
Chrysophania,  Kunth.  711 
C'hrysophyllum,  iinn.  591 
Chrysopia,  Noron.  402 
Chrysopogon,  Trm.  116 Clirysopsideffi,  710 
Chrysopsis,  Nutt.  710 Chrysorhiza,PC.  764 
Chrysorhoe,  Pmctt.  721 
Chrysoscias,  E.  Mey.  555 
Chrysosplenium,  Tourn.  568 
IChrysosporium,  Corda.  44 
Chrysostachys,  Pohl.  718 
Clirysostemma,  iess.  711 
Chrysostonia,  Lilja.  745 
Chrysotharanus,  Nutt.  710 
Chrysurus,  Palis.  116 
Chrysymenia,  J  ̂ gr/t.  25 Chthamalia,  Dec.  626 
Chthonia,  Cass.  709 
Clithonoblastus,  Kutzing.  9 
Chthonocephalus,  Steetz.  712 
Chukrasia,  ̂  .  J'.  462 Chuncoa,  Pav  718 
Chuquiragua,  Juss.  714 
Chusquea,  Kunth.  116 
Chylocladia,  (?^-ev.  25 Chymocarpus,  Pow.  367 
Chysis,  Lindl  181 Chytraculia,  P.  Pr.  738 
Chytralia,  Adans.  738 Cibotium,  Kaulf.  80 
Cicca,  Ziim.  282 
Cicendia,  ̂ dans.  614 
Cicer,  Linn.  554 
Cicerella,  Mbnch.  554 
Cichorace.-B,  .7?ess.  702,  703,  715 Cichorium,  Tournef.  715 
Ciclanthus,  Endl.  791 
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Ciconium,  Sweet.  i'.U Cicuta,  Linn.  788 
Cicuta,  Tournef.  779 
Cieca,  DC.  334 
Cienfuegia,  WiUd.  370 
Cienfugosia,  Cao.  370 
Ciliaria,  Haw.  5GS 
Ciliaria,  Stackh.  25 
flilicia,  50 
Ciliciocarpus,  Corda.  42 
Cilicipodium,  Corda.  43 
Cimicifuga,  Linn.  428 
Ciniinalis,  Borkh.  (514 
Cinchona,  Ziun.  765 
Cinchonaceaj,  75G,  701* Cinchonads,  701 
Cinchonales,  240,  750* 
Cinchoneoe,  7()') Cinchonidse,  705 
Cincinalis,  Desv.  79 
Cincinulus,  Ihaaort.  00 
Cinclidotus,  FciUs.  67 
Cineraria,  Less  713 
Cinna,  Linn.  115 
Cinnamodendron,  E.  442 
Cinnamomum,  Barm,  b'37 Cinogasum,  Neck.  281 
Cionisaccus,  KiM.  et  H.  182 
Cionura,  Griseb  627 
Cipadessa,  Bl.  464 
Ciponima,  ̂ uW.  593 
Cipura,  Auhl.  161 
Circiea,  Tournef.  725 
Circete,  725 
Circaeaceie,  Lindl  724 
Circinnaria,  i-ee.  50 Circinotrichum,  Nees.  44 
Cirrhsea,  iindJ.  182 
Cirrholus,  3Iart.  42 
Cirrhopetahiin,  Lindl,  181 
CirseUium,  I»C.  714 
Cirsium,  Less.  714 
Cirsium,  Tournef.  714 
Cissampelopsis,  Lemaire,  713 
Cissampelos,  iiwn.  309 
Cissarobryon,  Popp.  305 
Cissus,  Linn.  440 
Cistacese,  348,  349-' 
Cistales,  244,  246,  348* Cistanche,  Link.  611 
Cistanthe,  Spach.  501 
Cistella,  Blume.  182 
Cisti,  Jass.  349 
Cistineae,  i>C.  349 
Cistocarpum,  Kunth.  489 
Cistoidese,  Fenf.  349 
Cistomorpha,  Calei/.  424 
Cistus,  Tournef.  350 
Cistusrapes,  91 
Citharelma,  Bung.  354 
Citharexylon,  Linn.  664 
Citriobatus,  AC.  441 
Citronella,  Z>on.  598 
Citronworts,  457 
Citrosma,  Ruiz  et  Pav.  299 
Citrullus,  Neck.  315 
Citrus,  L.  458 
Citta,  Loitr.  555 
Cittaronium,  2ic7i?)  339 
Cittorhynchus,  Willd  475 
Cladanthus,  Cass.  712 
Cladeai,  119 
Cladhymenia,  Hdrv.  796 
Cladium,  P.  Br.  119 
Cladobium,  Lindl.  182 
Cladobotryon,  A^ees.  43 Cladobryura,  Nees.  60 
Cladocaulon,  Gardn.  122 
Cladochseta,  i>C.  713 
Cladodes,  Lour.  282 
Cladoderris,  P.  41 
Cladodium,  Brid.  67 
Cladogynos,  Zlx>pel.  281 
Cladonia,  Achar,  50 
Cladonia,  i/o/'ui.  50 

Cladophora,  10 
Cladoseris,  Less.  714 
Cladosiphon,  Kutzing.  10 
Cladosporium,  /  43 
Cladostachys,  Don.  511 
Cladostephus,  ^^;/t  10,  22 
Cladostyles,  //.  B.  K.  031 
Cladothele,  Hook.f.  796 
Cladothamnus,  Bunge.  450 
Cladotrlcliuni,  T  o^ir  555 
Cladotrichium,  Corda.  43 
Cladrastis,  ifa/.  555 
Clairvillea,  DC  709 
Clandestina,  Tourn.  611 
Clandestinaria,  354 
Claoxylon,  A.  J.  281 
Clappertonia,  Meisn.  372 
Clarionea,  7>C.  715 
Clarionella,  nc.  715 
Clarisia,  /i(ti^  et  Pav.  256 
Clarkia,  Pursh.  725 
Clasierisporia,  iSc/iw.  42 
Clathrus,  Mich.  42 
Claudea,  Lamx.  11,  25 
Claudiese,  Kutzing.  11 
Clausena,  Burm.  458 
Clausia,  ̂ 'rofcA'.  354 Clavaletta,  ZJoyy.  22 
Clavaria,  /<.  42 Clavati,  42 
Clavena,  DC.  714 
Clavigera,  DC.  709 
Clavija,  Ruiz  et  Pav.  648 
Clavulium,  Desv.  554 
Claytonia,  Linn.  501 Cleanthe,  Salisb.  161 
Cleanthes,  />on.  714 
Cleidion,  Blume.  281 
C'leisostoma,  Blume.  67,  181 
Cleistes,      C.  /2i6'/t.  182 Cleitria,  Schrad.  713 
Clematea;,  427 
Clematis,  427 
Clematitis,  Endl.  794 
Clematopsis,  Boj.  427 
Clementea,  Cav.  82,  555 
Cleobulia,  Mart.  555 
Cleodora,  Kl.  282 
Cleome,  i)C.  358 
Cleomese,  358 
Cleomella,  DC.  358 
Cleonia,  Linn.  661 
Cleophora,  Giirtn.  139 
Clercia,  i<7.  585 Clermontia.  Gaud.  693 
Clerodendron,  Linn.  664 
Clethra,  Linn.  455 
Clethria,  P.  Brown.  42 
Clethropis,  Spach.  252 
Cleyera,  T/umf).  397 
Cleyria,  Neck.  556 
Clianthus,  Soland.  554 
Clibadium,  Linn.  711 
Clidemia,  Z>0)i.  733 
Cliffortia,  Linn.  562 
Cliffortiacese,  Jfort.561,  563 
Cliftonia,  Sol.  445 
Climacium,  Web.  et  M.  67 
Clinanthus,  Herb.  158 
Clinclinia,  i-^eiiitt.  378 Clinopodium,  Linn.  661 
Clinostylis,  Hochst.  205 Clintoneae,  693 
Clintonia,  Dougr.  693 
Clintonia,  Rafin.  205 
Cliococca,  Bab.  485 
Cliostomum,  jpj-ies.  43,  50 
Clisosporium,  Fries.  44 
Clistax,  Mart.  680 
Clithris,  jFrics.  43 
eiitopilus.  Fries.  41 
Clitoria,  iiiin.  555 
Clitorieae,  555 
Clivia,  Lindl.  158 
jClomena,  Palis.  115 

Clomenocoma,  Cass.  711 
Clompanus,  Rumph.  3(12 
Clonostachys,  Corda.  43 
Closaschima,  A'orf/t.  397 
?Closirospermum,  iV'ec^■  715 Closterandra,  Belang.  431 
Clcsterium,  Nitzsch.  9,  13 
Cloveworts,  496 
Clowesia,  Lindl.  182 Clubinosses,  69 
Clugnia,  Comm.  424 Clusia,  Linn.  402 
Clusiacese,  392,  40i>« Clusieae,  402 
Clutia,  Boerh.  282 
Cluytia,  ̂ 't<.  282 Cluzella,  Bortj.  13 
Clymenuin,  Tourn.  554 
Clynhymenia,  J.  ifit'A.  182 Clypea,  Blume.  309 Clvpeola,  354 
Clytocybe,  Fr.  41 Cnemidaria,  Prcil.  80 
Cnemidia,  Lindl.  1S2 
Cnemidostachys,  y^dr.  J(/w.  281 
Cneoreae,  Webb.  469,  471 
Cneorum,  Z/<n>i.  471 
Cnesmosa,  Bl.  281 
Cnestis,  Juss.  468 
Cnicus,  Schreb.  714 
Cnicus,  Fa/W.  714 Cnidium,  Ct<s«.  778 
Cnidoscolus,  Pohl.  281 
Coa,  Plum.  585 
Coadunatae,  X.  xxxiii 
Coapia,  Pi.io.  406 Cobifia.  Cai;  636 
Cobaea,  Neck.  767 
Cobasaceae,  Don.  635 
Cobamba,  Blanco.  795 
Coburgia,  //cr6.  158 Coccinia,  IF  et  A.  315 
Coccobolus,  ii'r.  44 Coccobryon,  K/otzsch.  518 Coccocarpidae,  25 
Coccochloridae,  18 
Coccochloris,  Spreng.  9,  18 
Coccocypselum,  Swartz.  765 
Coccodea,  Pal.  18 
Coccoloba,  Jacg.  504 
Cocconema,  Ehr.  13 
Coccophora,  Grev.  10,  22 
Coccophorae,  Hor.  xlix 
Coccophysium,  Link.  18 
Coccosperma,  Kl.  455 
Coccosporium,  Corda.  44 
Coccotrichium,  Corda.  44 
Coccotylus,  Kutzing.  10 
Coccularia,  Corda.  44 
Cocculinia,  Dumort.  xxxvii 
Cocculus,  DC.  309 
Coccygontha,  ilf/i&.  498 Cochlearia,  iinn.  354 
Cochlia,  Blum.  181 Cochlidiospermum,  R.  685 
Cochlidium,  Kaulf.  79 
Cochliospermum,  iagr.  513 
Cochlospermum,  Kunth.  350 
Cochranea,  Miers.  664 Cocoese,  139 
Cocos,  Xi?m.  139 
Codaria,  Linn.  765 
Codarium,  Soland.  556 
Coddingtonia,  Bowd.  795 
Codia,  J'or«<.  572 Codiaeum,  Rumph.  281 
Codieae,  Kutzing.  10 
Codium,  StacA-A.  10,  22 Codon,  i2o?/ew.  639 
Codonanthe,  Mart.  672 
Codonanthemum,  Klotzsch.  455 
Codonanthus,  C  604 
Codonia,  Dum.  59 
Codonia,  Spreng.  Cl)l Codonidie,  ,59 
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Codonoblepharum,  Schw.  67 
Codonocalyx,  Miers.  76'4 Codonocarpus,  A.  Cunn.  282 
Codonocephalum,  Fenzl.  710 
Codonophora,  Lindl.  672^ 
Codonoprasum,  Rchb.  205 
Codonopsis,  Wall.  691 
Codonorchis,  LinclL  182 
Codonostigma,  Kl.  455 
Codoriocalyx,  Ilassk.  554 
Codylis,  lia/.  621 
CcBlachne,  R.  Br.  116 
Coelantha,  FroL  614 
Coelanthum,  E.  Mey.  498 
Coelanthus,  Willd.  205 
Ccelebogyne,  J.  Smith.  281 Ccelestinia,  Ca**.  709 
CcElia,  Lindl.  182 
Coelidiiim,  Fo^^cL  553 
Coeloblasteae,  Kidzing.  10 
Coelocaulon,  iyiwft.  50 
Ccelocline,  A.  DC.  422 
Coeloglossum,  Lindl.  182 
Ccelogyne,  Lindl.  181 
Ccelogynidae,  181 
Ccelopleurum,  Ledeb.  779 
Ccelopyrum,  Jac/c.  795 
Coelorhachis,  Brongn.  116 
CcElospermum,  Blum.  765 
Ccelostylese,  iHd^.  602 
Coelostylis,  Torr.  et  A.  Gray.  604 
Ccelotheca,  Alph.  DC.  691 
Ccenogonium,  Ehrenh.  50 
Coifea,  imn.  764 
Coffeae,  764 
Cogswellia,  Schult.  778 
Coilautha,  Borkh.  614 
Coilophyllum,  429 
Coilostigma,  Benth.  455 
Coilostigma,  i?wd^.  533 
Coinogyne,  Less.  712 
Coix,  Linn.  115 
Cola,  ̂ aw/i.  362 
Colax,  Lindl.  182 
Colbertia,  Srtiw&.  424 
Colchicacese,  Dec.  198 
Colchicefe,  Nees.  199 
Colchicum,  Tournef.  199 
Coldenia,  i«)m.  653 
Colea,  JBo;.  674 
Coleanthus,  Seid.  115 
Colebrookia,  Smith.  167,  661 
Coleochaete,  Zire6.  18 
Coleonema,  Bartl.  471 
Coleophora,  Miers.  531 
Coleophyllum,  Klotsch.  158 
Coleosanthus,  C'aA-5.  709 Coleostachys,  A.  deJ.  390 
Coleostephus,  Ca*^.  712 
Coleostylis,  Sonder.  696 
Coleus,  Ca?;.  etSech.  42 
Coleus,  Loureiro.  661 
Colicodendron,  i/arL  358 
CoUabium,  Blum.  181 
Collacystis,  Kunze.  44 
Colladoa,  Caw.  116 
Colladoa,  Pf  j-j.  115 Colladonia,  DC.  779 
Colladonia,  Spreng.  764 Coll^a,  555 
CoUtea,  Spreng.  711 
CoUania,  Schult.  fil.  158 CoUarium,  Lm/c.  43 
C'ollema,  /lc7i.  49 Collema,  Andrs.  695 
CoUemaceae,  50 
CoUetia,  Comm.  582 
Colletia,  J-Vor.  Flum.  189 
Colletotriclium,  Corda. 
Colliguaja,  Mol.  281 
Collinaria,  £/tr/i.  116 
Collingnonia,  Endl.  507 
CoUinsia,  i\"u«.  684 CoUinsonia,  Linn.  661 
(^llomia,  Nutt.  636 

C'oUophora,  Jfar<.  601 
Collybia,  Fries.  41 Colmeiroa,  Renter.  282 
Colobachne,  PaJis.  115 
Colobandra,  Bartl.  661 
Colobauthus,  Bartl.  498 
Colobanthus,  Trin.  116 
Colobium,  /;ot/t.  715 
Colocasia,  Ray.  129 
Colocynthis,  Tourn.  315 
Cologania,  if.  B.  K.  555 
Colona,  Cat).  372 
Colonnea,  Buck.  711 
Colophonia,  Comm.  460 
Colpias,  ii.  ife?/.  684 
Colpodium,  Trin.  115 
Colpoon,  jBej-gf.  788 Colposoria,  Fresl.  80 
Colquhounia,  WaUich.  662 
Colsmannia,  Lehm.  656 
Columba,  Comm.  309 
Columbaria,  Thiiill.  700 
Columbia,  Pers.  372 
Columbrina,      C.  /iic/i.  582 
Columella,  Comm.  370 
Columella,  i^.  J'l.  507 Columellea,  Jacq.  713 
Columellia,  Lour.  440 
Columellia,         et  Pat'.  760 
Columelliaceaj ,  756,  75D'' Columelliads,  759 
Columelliese,  Don,  759 
Columnea,  Plum.  672 
Columniferse,  L.  xxxiii 
Coluria,  R.  Br.  565 
Colutea,  Linn.  554 
Coluteocarpus,  Boif^.  354 
Colvillea,  Boj.  ?  555 
Colymbea,  Salii-b.  229 Colyris,  Fa/tL  627 
Coly thrum,  Schott.  471 
Comaceplialus,  Klotzsch.  455 Comandra,  iVittt.  788 
Comaropsis,  L.  C.  Rich.  565 
Comarcstaphylis,  Zucc.  455 
Comarum,  iinn.  564 
Combretaceae,  716,  717"' Combreteae,  718 
Combretum,  L'qffl.  718 Comesperma,  Labill.  378 Cometes,  Burm.  499 
Commelyna,  Dill.  188 
Commelynacese,  185,  188* Coramelyiiese,  R.  Broien.  188 
Commersona,  Sonn.  755 
Commersonia,  Comm.  588 
Commersonia,  i'orst.  364 Commia,  Lour.  281 
Commianthus,  Benth.  765 
Commidendron,  Burch.  710 
Commilobium,  Benth.  555 
Commiphora,  Jacg.  460 
Comocladia,  P.  Br.  467 
Comosse,  Z/.  xxxiii 
Comostemum,  Nees.  119 
Comparettia,  P.  et  £.  182 
Compositae,  Adans.  702 
Compositse,  I/,  xxxiii 
Composites,  702 
Compsanthus,  Spreng.  199 
Comptonia,  Banks.  256 
Conacese,  Lindl.  226 
Conandron,  /S'ie&.  et  ̂ (cc.  672 Conanthera,  Ruiz  et  P.  205 
Conantherese,  Don.  205 
Conceveiba,  281 
Conceveibum,  Rich.  281 
Conchidium,  Grif.  181 
Conchium,  Smith.  534 
Conchocarpus,  J/ifc.  471 
Conchochilus,  l/ssfcL181 
Conchophyllum,  Blum.  627 
CondaUa,  C'av.  582* Condalia,  Ruiz  et  Pav.  765 
Condaminea,  DC.  76.) 

Condrachyrura,  Nees.  116 
Condrosipheae,  Kutzing.  11 
Condrosiphon,  Kutzing.  11 Condrothamnion,  11 
Condylocarpon,  Z>es/.  601 
Condylocarpus,  Iloffm.  778 
Condylocarpus,  Salisb.  229 
Condylocarya,  Bfss.  355 
Conferva,  i^ries.  18 
Confervaceae,  10,  14* Confervae,  Bory,  8 
Confervas,  14 
Congea,  Roxh.  664 
Coniandra,  Schrad.  315 
Coniangium,  Fries.  50 
Coniferse,  Jltss.  226 
Conifers,  L.  xxxiii Conifers,  226 
Coniocarpon,  DC.  50 
Coniocybe,  ylc/iar.  50 
Coniogeton,  Blum.  467 
Conioloma,  Fl'drk.  50 Coniomorpha,  Ott/i.  498 
Coniomycetes,  Fr.  41,  42 Conioselinum,  Fisch.  778 Coniothalameae,  50 
Coniothecium,  Corda.  42 
Coniothele,  1>C'.  711 Coniothyrium,  Corda.  42 
Conisporium,  Xfc.  44 Conium,  Linn.  779 
Conjugata,  Lk.  18 
Coniiaraceae,  456,  468* Connarads,  468 
Connarus,  Limi.  468 
Conobea,  AuU.  085 
Conocarpus,  ̂ dans.  533 
Conocarpus,  Gdrtn.  718 
Conocephalus,  Blvm,.  271 Conocephalus,  TatW.  68 Conoclinium,  DC.  709 
Conogyne,  iJ.  Br.  533 Conohoria,  iT^inf/i.  339 Conohoria,  Aubl.  339 
Conomitra,  Fenzl.  626 
Conomorpha,  ^Jp/i.  OC.  601,  648 
Conopholis,  WaUr.  611 
Conoplea,  Fers.  42 
Conopodium,  I?C.  778 
Conosiphon,  Pv2ip.  765 
Conospermidse,  533 
Conospermum,  Smith.  533 
Conostegia,  ivon.  733 
Conostephium,  Benth.  449 Conostomum,  Swartz.  67 
Conostylese,  153 
Conostylis,  R.  Br.  153 
Conostylus,  Po/il.  648 Conothamnus,  Lindl.  727 
Conotrichia,  A.  Rich.  765 
Conradia,  Mart.  672 
Conradia,  Rafin.  199 
Consana,  Adans.  355 
Consiligo,  i>C.  428 Consolida,  DC.  428 Constantinea,  Postels.  10,  25 
Consuegria,  C'aJd.  795 Contarena,  Adans.  709 
Contarinia,  -&idl.  et  Dies.  796 
Contortae,  Linn.  599 
Contorti,  i.  xxxiii Conuleum,  L.  C.  Rich.  257 
Convallaria,  Desf.  205 
Convallariaceae,  i/inA;.  200 
Convolvuiaceae,  615,  630*,  633 Convolvuleffi,  631 
Convolvuli,  Jltss.  630 
Convolvuloides,  Monch.  631 
Convolvulus,  Linn.  631 
Conyza,  Less.  710 Conyzeae,  710 
Cookia,  Gmel.  531 
Cookia,  Sonner.  458 
Cooperia,  Herb.  158 
Copaifera,  Z-wm.  556 
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Copernicia,  3IarL  139 
Copisma,  E.  Met/.  555 
(  opiinus,  Pers.  41 
Coprosma,  Forst.  76 1 
Coproxylon,  Tus.f.  4()0 
Coptis,  Salisb.  428 
Coquebertia,  Brongn.  556 
Cora,  Fr.  41 
Corallina,  Tourn.  10,  25 
Corallinese,  10,  25 
Corallocephalus,  10 
Corallodendron,  Jungh,  43 
Corallodendron,  Tour.  555 
Corallodendron,  Ktz.  19 
Coralloides,  Iloffm.  50 
Corallophyllum,  //.  «.  /C.  452, 795 
Corallorhiza,  Hall.  181 
Corallorhizidse,  181 
Corbichonia,  Scopol.  52S 
Corbularia,  Haw.  158 
Corchoropsis,  jSje&.  et  Zuc.  372 
Corchorus,  imn.  372 
Cordsea,  Nees.  59 
Corda^a,  Spr.  554 
Cordia,  P^io/?.  629 
Cordiacea;,  615,  628* Cordieae,  628 
Cordiera,  A.  Rich.  765 
Cordierites,  Mont.  43 
Cordleafs,  121 
Cordyla,  Blum.  182 
Cordyla,  Lour.  556 
Cordylestylis,  Falc.  182 
Cordyline,  Comm.  205 
Cordylocarpus,  i>e.f/.  354 
Cordylogyne,  E.  Meij.  62G 
Corema,  Z>ow.  285 
Coremium,  Corda.  43 
Coreocarpus,  Benth.  711 
Coreopsideae,  711 
Coreopsis,  Linn.  711 
Coreosma,  5p«cA.  751 
Coreta,  P.  Brown.  372 
Corethrogyne,  DC.  709 
Corethropis,  Corda.  43 
Corethropsis,  i>C.  714 
Corethrostylis,  364 
Corethrum,  Vahl.  115 
Coriandridae,  779 
Coriandrum,  Linn.  779 
Coriariete,  DC.  475 
Coridium,  S^ac/j.  40G 
Coridocliloa,  Nees.  115 
Corindum,  Tournef.  38S 
Coringia,  ifewi.  354 
Corion,  Link.  779 
Coris,  Tournef.  646 
Corisanthera,  IFotW.  672 
Corisperma,  i/og.  512 
Corispermum,  A.  Juss.  513 
Cormigonus,  Rajin,  765 
Cormonema,  iim*,  582 
Cornaceae,  772,  782* Cornachinnia,  Sav.  664 
Cornales,  246 
Cornea,  Stackh.  25 
Corneae,  Kunth.  782 
Cornelia,  Ard.  bib 
Cornels,  782 
Cornicina,  Boiss.  554 
Cornicularia,  Hoffm.  50 
Cornidia,  Ruiz  et  P.  570 
Cornucopise,  Linn.  115 
Comulaca,  Del.  513 
Comus,  Tournef.  783 
Cornutia,  P^wm.  664 
Corokia,  ̂ .  Cunn.  783 
Corona  Solis,  Tourn.  711 
Coronaria,  I/.  498 
Coronariae ,  Agardh.  200 
Coronariae,  1/.  xxxiii 
Coronilla,  Linn.  554 
Coronilleae,  554 
Coronopifolia,  Stackh.  25 
Coronopus,  HaU.  DC.  355 

Coronopus,  Towm.  643 
Corradoria,  Mart.  25 
Corradorus,  Gray.  13 
Correa,  Smith,  471 
Correia,  Ft-Wo^.  475 
Corrigiola,  L<«n.  49i) 
Corsinia,  Raddi.  57 
Cortesia,  Cciv.  653 
Cortia,  DC.  778 
Corticalia,  Dumort.  xxxvii 
Corticium,  Fr.  41 
Cortinarius,  Fr.  41 
Cortusa,  Linn.  645 
Cortusales,  245,  246,  637-S  668 Cortusina,  Eckl.  494 
Corvisartia,  DC.  710 
Coryanthes,  //oo/c.  182 
Coryanthus,  Nutt.  661 
Corybas,  Salixb.  182 
Corycarpus,  Zea.  116 Corycidas,  182 
Corycium,  Swart z.  182 
Corydalis,  DC.  436 
Corydalis,  £.  xxxiii 
Corydandra,  Rchb.  181 
Corylaceae,  289,  290*,  772 
Corylopsis,  Sieb.  et  Z.  784 
Corylus,  L.  291 
Corymbiferoe,  Juss.  702 
Corymbis,  Thouars.  183 
Corymbium,  £mn.  709 
Corymbocephalon,  Meisner.  504 Corynandra,  Schrad.  358 
Coryne,  42 
Corynelia,  Fr.  43 
Corynella,  DC.  554 
Corynephora,  Ag.  10,  22 
Corynephorus,  Palis.  116 
Coryneum,  iC^e.  42 
Corynitis,  Spr.  bbi 
Corynocarpus,  Forst.  648 
Corynophlaea,  Kutzing.  10 
Corynostylis,  Mart,  et  Z.  339 
Corynotrichum,  DC.  714 
Corypha,  139 
Coryphaea,  Lindl.  182 
Corypliea;,  139 
Corysanthes,  R.  Br.  182 
Corythacanthus,  Nees.  679 
Corytholobium,  555 
Coscinium,  Colebr.  309 
Coscinodon,  Spreng.  67 
Cosmarium,  Menegh.  13 
Cosmanthus,  iVoWe.  639 
Cosmea,  IFiMd.  711 
Cosmelia,  B.  Br.  449 
Cosmia,  Dombet/.  501 
Cosmibuena,  iJwi^:    P.  543,  76o 
Cosmidium,  Cra?/.  711 
Cosmos,  Cav.  711 
Cosmostigma,  Wight.  627 
Cossignia,  Cambe'ss.  385 Costa,  jF/.  ii'^.  471 Costaria,  Grev.  10,  22 
Costus,  iijm.  167 
Cotinus,  Tourn.  467 
Cotoneaster,  Med.  560 
Cottaea,  Kunth.  115 
Cottendorfia,  <Sc/ti(^<.  148 
Cotula,  Giirtn.  712 
Cotuleae,  712 
Cotylanthera,  Blum.  622 
Cotyle,  DC.  346 
Cotylea,  Haw.  568 
Cotyledon,  DC.  346 
Cotyledon,  Gaudin.  568 
Cotylephora,  Meisn.  361 
Cotylephyllum,  Drnft.  346 
Cotyliscus,  Desv.  355 
Coublandia,  543,  555 
Coulteria,  //.  B.  K.  555 
Couma,  Alibi.  601 
Coumarouna,  Aubl.  555 
Coupoui,  755 
Conralia,  Splitg.  677 

Couratari,  Aubl.  740 
Courbaril,  P/wto.  556 
Courimari,  Aubl.  795 
Couroupita,  740 
Coursetia,  DC.  554 
Courtenia,  R.  Br.  .362 
Courtoisia,  A'ee*.  119 Cousinia,  Cass.  714 
Coussapoa,  Aubl.  271 Coussarea,  764 
Coutarea,  Aubl.  765 
Coutoubea,  ̂ itbL  614 
Couturia,  Castg.  42 
Cowania,  Don.  .565 
Coxia,  jBnd^.  645 
Crabbea,  Harv.  679 
Cracca,  iinn.  554 
Craepalia,  Schrank.  116 
Craepaloprumnon,  E.  323 Crafordia,  /i«/f«  554 
Crambe,  Tourn.  355 Cranberries,  757 
Cranesbills,  493 
Cranichidffi,  Lindl.  182 
Cranichis,  Swartz.  182 
Craniolaria,  Zmn.  670 
Craniospermum,  Lchm.  656 Craniotome,  Reichb.  662 
Crantzia,  Zaa.  354 
Crantzia,  Nutt.  778 
Crantzia,  Schreb.  473 Crantzia,  -Scop.  672 
Crantzia,  Sivartz.  282 
Craspedia,  jFora«.  712 
Craspedium,  Lour.  372 
Craspidospermum,5cy.  (iOl Crassina,  Scop.  711 
Crassocephalum,  3/.  713 
Crassouvia,  Comm.  346 Crassula,  Hatv.  346 
Crassulaceae,  326,  344* Crassulae,  Juss.  344 Crassulea,  346 
Crataegus,  Xwm.  560 
Crataeva,  i.M?n.  358 
Craterellus,  Fr.  41 
Crateria,  Pers.  331 
Cratericarpium,  ̂ p.  725 
Crateritecoma,  Mart.  677 
Craterium,  Trent.  42 
Crateromyces,  Corda.  43 
Craterostigma,  Hochst.  672,  685 Cratochwilia,  iV^ecfc.  282 
Cratoxylon,  Blum.  406 
Cratylia,  Mart.  555 Crawfurdia,  IFaW.  614 
Cremanium,  Don.  733 
*-Cremastostemon,  /^or«.  733 Cremastra,  Lindl.  181 
Cremocephalum,  Cass.  713 Cremolobidae,  .3,54 
Cremolobus,  DC.  354 
Cremontia,  Comm.  370 
Crenacantha,  Kutzing.  10 Crenea,  ̂   575 
Crenias,  Spreng.  483 
Crenularia,  Boiss.  354 
Creochiton,  ̂ ^wm.  733 
Creodus,  Lom:  520 
Creolobus,  Z27ja.  745 
Crepidaria,  Haw.  281 
Crepidium,  Nutt.  715 
Crepidium,  D^wm.  181 
Crepidotropis,  IFalp.  5.55 
Crepidotus,  PWe*.  41 
Crepinia,  Reichb.  715 
Crepis,  Linn.  715 
Crescentia,  Zmi?i.  674 
Crescentiaceas,  668,  673* Crescentiads,  673 
Crescentineas,  DC.  673 
Cressa,  Linn.  631 
Cribraria,  Schrad.  42 Crinissa,  Don.  715 
Crinita,  Mbnch.  710 
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Crinitaria,  Less.  710 
Crinodendron,  Mol.  372 
Criiionia,  Blum.  181 
Crinula,  Fries.  42 
Crinum,  Linn.  158 
Criocephalus,  Schl.  199 
Criosanthes,  iia^w.  183 
Cristaria,  Cav.  370 
Crist  iria,  Sonn.  718 
Cristatella,  iV?<«.  358 
Critamus,  Besser.  778 
Critesium,  ito/.  116 
Crithmuni,  Tournef.  778 
rritonia,  Gartn.  709 
Critoiiia,  P.  Broivn.  709 
Crocanthemum,  Spach.  350 
Crocidium,  //oofc.  713 
Crocodia,  iwift.  50 
Crocodilium,  DC.  7li 
Crocodylodes,  Adans.  713 
Crocodylodes,  Vaill.  714 
Crocoxylon,  E.  Z.  588 
Crocus,  Tournef.  161 
Crocyllis,  J?.  Me.?/.  764 
Crocysporium,  Corda  44 
Crodisperma,  Po«<.  711 
Cronartium,  Fries.  42 
Croomia,  Torr.  438 
Crossandra,  Salisb.  679 
Crossocephalum,  l'V<5i.  614 
C'rossolepis,  i/m.  712 Crossopetalum,  P.  Br.  588 
Crossopetalum,  Roth.  614 
Crossophyllura,  Spach.  406 
Crossonteryx,  Fenzl.  765 
Crossostephium,  im.  712 
Crossostigma,  Spach.  725 
Crossostylis,  /'or*/.  740 Crossotoma,  Z)o«.  695 
Crotalaria,  Linn.  554 
Crotalarie*,  554 
Crotalopsis,  Michx.  553 
Croton,  Linn.  281 
Crotoneae,  281 
Crotonopsis,  Rich.  281 
Crouania,  J.  24 
Crowberries,  285 
Crowea,  Smith.  471 
Crowfoots,  425 
Crownworts,  335 
Crozophora,  Neck.  282 Crucianella,  Linn.  771 
Cruciata,  Tournef.  771 
Crucibulum,  Tul.  42 
Cruciella,  Leschen.  778 
Cruciferie,  Jmjs.  351 
Crucifers,  351 
Crucigenia,  Morreyi.  9,  13 
Crucita,  Ldffl..  511 
Cruckshanksia,  i/oo/c.  489 
Cruckshanksia,  iioc'c.     ̂ rn.  764 Cruckshanksia,  Miers.  161 
Crudya,  556 
Crumenaria,  Mart.  582 
Cruminium,  Desv.  555 
Cruoria,  Fries.  22 
Crupina,  C«.m.  714 
Crusea,  ̂ .  Rich.  764 
Crybe,  Lmdi.  182 
Cryosophila,  Blume.  139 
Cryphaea,  Brid.  67 
Cryi)haea,  Hamilt.  520 
Cryphia,  R.  Br.  661 
Cryphiacanthus,  A'ees.  679 Cryphiantha,  Ldd.  ct  Z.  5;)3 
Cryphiospermum,  Palis.  710 
Cryphium,  Palis.  67 
Crypsis,  115 
Crypta,  Niitt.  481 
Cryptadenia,     isn.  631 
Cryptadia,  Lindl.  710 
Cryptandra,  Smith.  582 
Cryptanguina,  *'c/o-.  119 Cryptantha,  Lehm.  656 
Cryptanthus,  Klotzsch.  148 

Cryptarrhena,  72.  Sr.  182 
Crypteronia,  Blume.  796 
Cryptina,  Rafin.  481 
Cryptocalyx,  SentA.  664 
Cryptocarpha,  R.  Br.  701 
Cryptocarpon,  i>05:.i/.  67 
Cryptocarpus,  H.  B.  K.  513 
Cryptocarya,  R.  Br.  537 
Cryptochiiidae,  181 
Cryptochilus,  Wall.  181 
Cryptococcese,  9 Cryptococcus,  Kutzing.  9 
Cryptocoryne,  Fisch.  129 
CryptocoryneJE,  129 CryptocotyledoneJE,  Agh.  95 
Cryptodiscus,  Corda.  43 Cryptodiscus,  Schrenck.  779 
Cryptogamicae,  A'ees.  54 Crvptogenis,  jRtc/i.  80 
Cryptoglottis,  Blum.  181 
Cryptogramma,  (?reu.  80 
Cryptogramma,  R.  Br.  79 
Cryptogyne,  Cass.  712 
Cryptolobus,  Spr.  555 
Cryptomeria,  Don.  229 
Cryptomyces,  G-rev.  43 Cryptonemeae,  24 Cryptonemia,  J.  Agh.  25 
Cryptopetalum,  Cass.  709 
Cryptopetalum,  Hook.  568 
Cryptophragmium,  Nees.  679 
Cryptophyta,  iiiiA;.  5 Cryptopleura.  Kutzing.  11 
Cryptopleura,  A^ittt.  715 Cryptopodia,  Rohl.  67 
Cryptopus,  Lindl.  181 
Cryptosete,  i/boA;.  G7 
Cryptospermeae,  10 Cryptospermum,  Young.  764 

Cryptospora,  Kar.  355' Cryptosporium,  Kunze.  42 
Cryptostegia,  i?.  62d 
Cryptostemma,  R.  Br.  713 Crvptostomum,  Schreb.  378 
Cryptostvlis,  72.  Br.  182 
Cryptotaenia,  DC.  778 
Cryptotheca,  Blum.  575 
Crystal  worts,  57 Cszernaevia,  Turczan.  778 
Cteisium,  Richard.  81 
Ctenium,  Pan^r.  115 
Ctenodoiitidse,  3/o»i.  25 
Ctenodus,  Kiitz.  10,  25 
Ctenomeria,  Harv.  281 
Ctenopteris,  Blum.  79 
Ctenospermum,  Lehm.  656 
Cubeba,  Mg.  518 
Cubospermum,  i/diM-.  725 Cucifera,  Delil.  139 
Cucubalus,  Tourn.  498 
Cuculla,  BJrtm.  181 
Cucullaria,  Buxh.  771 
CucuUaria,  i?a/in.  436 
Cucullaria,  Schreb.  380 
Cucullifera,  iVees.  121 
Cucumeroides,  Gdrtn.  315 
Cucumis,  Linn.  315 
Cucurbita,  315 
Cucurbitaceae,  310,  311* Cucurbitaceae,  L.  xxxiv 
Cucurbitales,  243,  244,  246,  310* Cucurbitese,  315 
Cucurbits,  311 
Cuellaria,  R.  et  P.  455 
Cuidbeja,  Forsk.  262 
Cuitlauzinia,  Llav.  182 
Cujete,  Plum.  674 Culcacia,  Palis.  129 
Culcita,  Presl.  80 
Culcitium,  H.  B.  K.  713 
Culhamia,  Forsk.  362 
Cullumia,  iJ.  Br.  713 
Culminiae,  Z/.  xxxiii 
Cumada,  Jon.  614 
Cuminia,  Co«a.  662 

Cumiuum,  Linn.  778 
Cummingia,  Don,  205 Cuminidae.  778 
Cuncea,  Ilamilt.  764 
Cunila,  iwm.  661 Cunilidse,  661 
Cunninghamia,  R.  Br.  229 
Cunninghamia,  Schreb.  764 
Cunninghamiaceae,  Siebold.  226 
Cunonia,  -BiiMn.  161 
Cunonia,  Linn.  572 
Cunoniaceae,  566,  571* Cunoniads,  571 
Cupameni,  Adans.  281 
Cupania,  Plum.  385 
Cuphantha,  DC.  767 
Cuphea,  Jacg'.  575 Cupia,  DC.  765 
Cupresseae,  229 
Cupressinae,  Rich.  226 
Cupressus,  Tournef.  229 Cupuliferae,  iiic/i.  290 
Curanga,  Juss.  685 
Curatella,  Linn.  424 
Curcas,  Adans.  281 
Curculigo,  Gitr/n.  154 Curcuma,  Linn.  167 Currantworts,  750 

Cursonia,  Null.  714* Curtia,  Cham.  614 Curtisia,  Aiton.  783 
Curtisia,  Schreb.  473 
Curtoisia,  i?c/i6.  636 
Curtopogon,  Pai«*.  115 Cuiuru,  Plum.  385 
Curveiiibrya?,  6'21 Cuscuta,  Tournef.  634 
Cuscutaceae,  615,  633* Cuscutea?,  Choisy.  633 
Cuscutete,  J.  S.  'Prcsl.  633 Cuscutinae,  Xwift.  633 
Cusimbua,  DC.  711 
Cusparia,  Humb.  471 Cuspariete,  471 
Cuspidaria,  DC.  677 
Cuspidaria,  Xinft.  354 
Cuspidella,  DC.  710 
Cuspidia,  Gdrtn.  713 
Cussambium,  Rumph.  385 
Cusso,  JBrwc.  565 
Cussonia,  Comm.  406 
Cussonia,  Thunb.  781 
Cutleria,  (?rev.  10,  22 
Cuttera,  iia^u.  614 
Cutubea,  iiart.  et  Zucc.  614 Cuveracea,  Jones.  462 
Cuviera,  DC.  765 
Cuviera,  Koel.  116 
Cyamopsis,  DC.  554 
Cyamus,  Salisb.  415 Cyananthus,  IFaW.  636 
Cyanastrum,  C<2S5.  714 
Cyanea,.Z>C.  411 Cyanea,  Gaud.  693 
Cyanea,  Renealm.  614 
Cyanella,  inm.  205 
Cyanitis,  Reinw.  570 
Cyanocephalus,  Pohl.  661 
Cyanopis,  Ca*s.  714 
Cyanopsis,  Blum.  709 
Cyanopsis,  Cas*.  714 Cyanoseris,  Koch.  715 
Cyanospermura,  Wight,  ct  Arn.55b Cyanostremma,  Bnih.  555 
Cyanotliamnus,  Lindl.  471 
Cyanotis,  Don.  188 
Cyanotris,  i2q;?n.  199,  205 
Cyanthillium,"B;Mwie.  709 Cyanus,  DC.  714 Cyathanthera,  Pohl.  733 
Cyathea,  Smith.  80 Cyatheae,  JTaii?/.  80 
Cyathidium,  Cass.  713 
Cyatbocline,  Cass.  710 
^L'yathocoma,  Nees.  119 
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Cyalhodes,  It.  Br.  449 
Cyatliodiuin,  Lehm.  58 
Cyathoglottis,  Popp.  et  Endl.  182 
Cyatlioloma,  Benth.  455 
Cyathophorum,  Palis.  67 
Cyatliospermum,  Wall.  G04 
Cyathostyles,  Schott.  (>22 
Cyathula,  Loureir.  511 
Cyathus,  Haller.  42 
Cybbanthei-a,  Ilam.  685 Cybele,  Salish.  534 
Cybelion,  Spreng.  182 
Cybianthus,  3fart.  648 
Cybistax,  ifarf.  677 
Cycadeacea?,  222,  223* Cycadeae,  Rich.  223 
Cycads,  223 
Cycas,  Linn.  225 
CyclachtBua,  Fresn.  711 
Cyclamen,  Toumcf.  645 
Cyclandrophora,  2/as.  543 
Cyclanthacese,  Ad,  Bronr/n.  130 
Cyclantbete,  Poiteau.  130,  132 
Cyclanthera,  Schrad.  315 
Cyclanthns,  Poif.  132 
Cyclea,  Amott  et  Wight.  309 
Cyclobothra,  Don.  204 
Cyclocarpwa,  Z>C.  354 
Cyclocarpus,  Jungh.  473 
Cycloderraa,  Klotzsch.  42 
Cyclodium,  Presf.  80 
Cyclogyne,  Benth.  554 
Cyclolepis,  Z>ou.  714 
Cyclolepis,  Moq.  513 
Cyclolobium,  Benth.  555 
Cycloloma,  jWog.  513 
Cyclomorium,  Walp.  ?554 
Cyclomyces,  Klotzsch.  41 
Cyclonema,  Hodtst.  664 
C'yclophorus,  Presi.  7!) Cyclophorus,  Z^esD.  79 
Cyclopia,  Vent.  553 
Cyclopis,  GitiJJ.  714 
Cyclopogon,  Presl.  182 
Cycloptera,  i?.  Br.  534 
Cycloptychis,  -E.  3/.  355 
Cyclosauthes,  Popp.  132 
Cyclosia,  Klotzsch.  182 
Cyclosperraa,  Bonnem.  18 
Cyclospermum,  Xapr.  778 
Oyclostegia,  661 
Cyclostemon,  Bl.m2 
Cyclotella,  Kiitz.  13 
Oycnia,  Lindl.  543 
Cycnium,  E.  Mey.  685 
Cycnoches,  Lindl.  182 
Cycnogeton,  ̂ dl.  210 
Cycnoseris,  Eyidl.  715 
Cydonia,  Tournef.  560 
Cylactis,  P«/.  564 
Cylegonia,  iVecA;.  555 
Cylichnium,  WaUr.  44 
Cylicodaphne,  Nees.  537 
Cylindria,  Loureir.  534 
Cylindrocline,  Cass.  710 
Cylindi-olobus,  Blum.  181 Cylindropus,  iVees.  119 
Cylindrosorus,  Benth.  712 
Cylindrospermum,  Kutzing.  10 
Cylipogon,  Rafin.  554 
Cylista,  555 
Cymanthus,  -E.  498 
Cymaria,  Benth.  662 
Cymation,  Spreng.  199 
Cymbachne,  iiete.  116 
Cymbalaria,  684 
Cymbanthes,  Salisb.  199 
Cymbaria,  Linn.  685 
Cymbelleae,  13 
Cymbidium,  Swartz.  181 
Cymbocarpa,  Miers.  172 
Cymbocarpum,  DC.  779 
Cymbonotus,  C7«ss.  713 
Cymbophora,  Kutz.  13 
Cymbopogon,  -SJpr.  116 

I  Cymbosema,  Benth.  555 Cymbosteraon,  Spach.  419 
Cymburus,  Salisb.  664 
Cyminosma,  Gdrtn.  473 
Cyinodocea,  ATon.  145 
Cyniopolia,  Lamx.  10,  22 
Cymopterus,  Rafin,  778 
Cyniosfe,  L.  xxxiv 
Cynanchum,  Linn.  626 
Cynapium,  Nutt.  779 
Cyiiara,  Thunb.  709 
Cynara,  FaiiJ.  714 
Cynarea;,  703,  713 
Cynarocephalte,  Juss.  702 
Cynclidium,  Swartz.  67 
Cynocardamum,  IF.  et  Berth.  354 
Cynocephalum,  Wigg.  58 
Cynocrainbeie,  TO.  iV  a!>.  E.  512 
Cynoctonum,  Gmel.  614 
Cynoctonum,  A',  ilfc'^i.  626 Cynodon,  Brid.  796 
Cynodon,  iitc/i.  115 Cynodontiuin,  Brid.  67 
Cynoglossidae,  656 
Cynoglossum,  Linn.  656 
Cynometra,  Linn.  556 
Cynometrese,  556 
Cynonioridse,  90 
Cynomorlum,  Michel.  90 
Cynoraoriums,  89 
Cynophalla,  DC.  358 
Cynopsole,  Endl.  90 
Cynorchis,  Thouars.  182 
Cynon-hiza,  Eckl.  et  Z.  778 Cynosbata,  DC.  494 
Cynosciadium,  L'C.  778 
Cynosurus,  Linn.  116 
Cynotis,  Hoffm.  713 
Cynotodium,  flediw.  67 
Cynotoxicum,  Fl.  I'l.  795 Cynthia,  L>on.  715 
Cyparissa,  Don,  229 
Cypella,  Herb.  161 
Cypellium,  Desu.  593 
Cyperacese,  105,  117* Cypereae,  119 
Cypei-oideae,  Jass.  117 
Cyperus,  Lijin.  119 
C}q)heliuin,  Achar.  50 
Cyphella,  Fries.  42 
Cyphia,  L.  691 
Cyphiacese,  DC.  689 
Cyphium,  (?meL  691 
Cyphomandra,  Sendter,  622 
Cyphoi-ima,  Rafin.  656 Cyprianthe,  Spach.  428 
Cypripedes,  179,  183 
Cypripedium,  Linn.  183 
Cypselea,  Turpin.  527 
Cypselodontia,  DC.  710 
Cyrbasium,  LJndL  358 
Cyrllla,  Linn.  445 
Cyrilla,  LTeHf.  672 
CyriUacea;,  4^2,  445* Cyrillads,  445 
Cyrillese,  Torr.  et  Gh'ay,  445 
Cyrta,  Benth.  661 
Cyrta,  Loureir.  795 
Cyrtandra,  Forst.  672 
Cyrtandracese,  Jack.  671 
Cyrtandreaj,  672 
Cyrtandridse,  672 
Cyrtanthus,  Ait.  158 
Cyrtanthus,  Herb.  158 
Cyrtanthus,  Schreb.  765 
Cyrtocarpa,  LT.  B.  /iT.  467 
Cyrtoceras,  Benn.  627 
CyrtochUum,  H.  B.  K.  131 
Cyrtodou,  R.  Br.  67 
Cyrtogonium,  J^,  Sin.  79 
Cyrtogyne,  Haworth.  346 
Cyrtolepis,  Less.  712 
Cyrtomium,  Pcest.  80 
Cyrtonema,  Schrad.  315 
Cyrtonora,  Zippel.  795 

Cvrtopera,  Lindl.  181 
(^yitophlebium,  /f.  /ir.  79 
Cyi-toi)hylluin,  Rcinw.  604 
Cyrtopodium,  Brid.  67 
Cyi  topodium,  /{.  Br.  182 
Cyrtopus,  Brid.  67 
Cyrtorhyncha,  ̂ 'u«.  427 Cyrtosia,  lilum.  182 
Cyrtospermum,  7ia/in.  778 
Cyitostachys,  Blum.  138 
Cyrtostigma,  Endl,  533 
Cyrtostylis,  it.  Br.  182 Cyrtotropis,  Wall.  5.55 
Cystanthe,  R.  Br.  449 
Cystapophysiuni,  lieichb.  67 
Cysticapiios,  Bocrh.  436 
Cystidianthus,  Ifassk.  627 
Cystidium,  .7.  »S')n.  80 Cystoclonieie,  10 
Cystoclonium,  Kutzing,  10 
Cystopliora,  J.  22 
Cystopteris,  Bcrnh.  80 
Cystoseira,  ̂ i7.  22 Cystoseiridse,  22 
Cystosirese,  10 
Cythera3a,  7>C.  467 
Cytherea,  Salisb.  181 Cvtheris,  Lindl.  181 
Cytinacese,  88,  91* Cytineae,  Link.  91 
Cytinus,  Linn.  92 
Cytiseee,  554 
Cytisopsis,  Jaub.  et  Spch.  554 
Cytispora,  Fr.  42 
Cytisus,  Linn.  554 
Cyttaria,  Berk,  43 Czackia,  Andr.  205 
Czernya,  Prc^L  115 
Daboecia,  Don.  455 
Dacrina,  Fries.  43 
Dacryanthus,  LVid^.  449 
Dacrydium,  /So^.  231 
Dacrymyces,  Fr,  42 
Dacryodes,  Vahl.  460 
Dactylaena,  Schrad.  .358 
Dactylanthus,  y/a«>.  281 
Dactylicapnos,  JFaW  433 
Dactyliota,  Blum.  733 
Dactylis,  Linn.  116 
Dactylium,  iVt'e*.  43 Dactyloctenium,  Willd.  115 
Dactyloides,  Tausch,  538 
Dactylon,  FiW.  115 
Dactylophyllom,  Benth.  6J6 Dactylostemon,  iC^.  281 
Dactylostylis,  Scheidw.  182 
Dactyphyllum,  Rafin.  554 
Dfedalea,  Pt;rA'.  41 Daemia,  R.  Br.  626 
Daemonorops,  Blum.  139 
Dahlia,  Cavan.  710 
Dahlia,  r/iMn&.  784 
Dais,  Linn.  531 
Dalbergaria,  Tuss.  672 
Dalbergia,  Linn.  555 Dalbergieae,  555,  556 
Dalea,  Gcirtn.  667 
Dalea,  Linn.  554 
Dalechampia,  Plum.  281 
Dalhousiea,  IFdtW.  555 
Duha.  Adans.  455 
Dalibarda,  Linn.  564 
Dalrympelea,  381 
Daltonia,  Hook.  67 Damasonium,  209 
Damasonium,  Schreb,  142 
Daniatris,  Cass.  715 
Damine,  iJnd^.  372 
Damironia,  Cass.  713 
Dammara,  Gdrtn.  460 
Dammara,  Rumph.  229,  293 
Dainnacanthus,  Gdrtn.  fil,  734 
Dampiera,  72.  Br.  695 Danaa,  Co«.  713 
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Danae,  Medik.  205 
Dansea,  Allion.  779 
Dan£Ba,  Srrdth.  82 
Danseaceoe,  76,  82'- Danaeaworts,82 
Danaida,  Link.  205 
Danais,  Comm.  765 
Dangervilla,  Fl.  Fl.  471 
Danielia,  DC.  346 
Danthonia,  DC.  116 
Dantia,  Thouars.  725 
Daphnacese,  C.  A.  Meyer.  530 
Daphnads,  530 
Daphnales,  243,  245,  246,  529* Daphne,  Linn.  531 
Daphnidium,  Nees.  537 
Daphnikon,  Pohl.  585 
Daphniphyllum,  Bl.  582 
Daphnitis,  Spreng.  467 
Daphnoideae,  Vent.  530 
Daphnopsis,  Mart.  531 Darea,  Juss.  80 
Dargeria,  Decaisne.  685 
Dariingtonia,  I>C.  556 
Darluca,  Eafin.  764 
Dartus,  Loiireir.  62'-> Darwinia,  Demist.  537 
Darwinia,  Rudg.  721 
Dasanthera,  iia/in.  684 
Dasus,  LoMr.  795 
T»asya,  -4^?.  10,  25 
Dasyactis,  Kutzing.  10 
Dasyanthera,  Pre*;.  328 
Dasyanthes,  Benth.  455 
Dasycepbala,  Borkh.  614 
Dasycladese,  10 
Dasycladidae,  22 
Dasycladus,  Ag.  10,  22 
DasyefE,  10 Dasvlirion,  Zitcc.  148 
Dasyloma,  DC.  778 
Dasymalla,  j&jid^.  665 
Dasynema,  Schoit.  372 
Dasyphila,  Sender.  796 
Dasyphlsea,  Mont.  25 
Dasyphyllum,  /f.  B.  A'.  714 Pasypogon,  R.  Br.  187 
Dasystemon,  DC  346 
Basystephana,  614 
Dasy stoma,  Raf.  685 
Datisca,  Zijin.  317 
Datiscaceas,  310,  316* Datiscads,  316 
Datisceae,  R.  Br.  316 
Datura,  Linn.  621 
Daubentonia,  DC.  554 
Daubenya,  Lindl.  205 Daucids,  779 
Daucus,  Tournef.  779 
Davallia,  Smith.  80 
Daviesia,  iaw.  205 
Daviesia,  Smith.  553 
Davilla,  Few.  424 
Davya,  DC.  733 
Dawsonia,  jBory.  25 
Dawsonia,  R.  Br.  67 
Dayenia,  Mill.  364 
Debra?a,  ii.  et  Sch.  380 
Decacbcena,  Torr.  et  Gr.  758 
Decachaeta,  DC.  709 
Decadia,  Lour.  593 
Decaisnea,  Brongn.  182 
Decaisnea,  Lindl.  182 
Decalepis,  TF/^/t/  et  ̂ .  626 
Decaloba,  DC.  334 
Decanema,  Decsn.  626 
Decaneurum,  DC.  709 
Decarhaphe,  Miq.  733 
Decaschistia,  ir.  e<  A.  370 
Decaspennum,  J'onyf.  738 Decaspora,,  R.  Br.  449 
Deceniium,  Raf.  639 
Deckera,  Schultz.  715 
Declieuxia,  //.  i?.  A\  764 
Decodon,  Gmel.  575 

Decorticalia,  Dumort.  xxxvii 
Decostea,  Ruiz  et  P.  783 
Decumaria,  Linn.  753 
Dedogonium,  Kutzing.  10 
Deeringia,  ii.  £r.  511 
Defforgia,  Lam.  752 
Deguelia,  Aubl.  555 Dehaasia,  Blum.  537 
Deidamia,  Thouars.  334 
Deilosma,  Andrz.  354 
DeinboUia,  Schiim.  385 
Dejanira,  C^.  e«  -Sc/i?.  614 
Delairea,  Lemaire,  713 
Delaria,  Desv.  555 
Delastrea,  ̂ .  DC.  591 
Delesseria,  Lamx.  11,  25 
Delesserieie,  11,  25 
Delila,  Dum.  499 
DeUlia,  Spr.  711 
Delima,  Zin>i.  424 
Delimeas,  424 
Delisea,  Lamx.  25 Delisella,  Bory.  22 
Delissea,  Gaudich.  693 Delisseae,  693 
Deloderium,  C«ss.  715 
Delopbosporium,  Desm.  42 Delostoma,  D.  Don.  677 
Delostylis,  iJa/.  218 
Delphinastrum,  DC.  428 
Delphinellum,  DC.  428 
Delpbinium,  Toiirn.  428 
Deltocarpus,  Herit.  355 
Delucia,  DC.  711 
Dematiei,  Fr.  43 
Dematium,  Pers.  43 
Demetria,  Lag.  710 
Demidium,  DC.  713 
Demidofia,  Dennst.  727 
Demidofia,  Gmc^.  632 
Demidovia,  Hoffm.  218 
Democritea,  DC,  764 
Democritea,  Fl.  Fl.  795 
Dendragrostis,  iVm.  116 Dendranthema,  DC.  712 
Dendrina,  Fries.  43 
Dendrium,  Desv.  455 
Dendrobida;,  181 
Dendrobium,  Sivartz.  181 
Dendrocalamus,  Nees.  116 
Dendrochilum,  Blum.  181 
Dendrocolla,  Blum.  181 
Dendrocoryne,  Lindl.  181 
Dendrolirium,  Bltimc.  181 
Dendrolobium,  Wight  et  Am.  554 
Dendromecon,  Benth.  431 
Dendropemon,  D^.  791 
Dendrophthoe,  i/ari.  791 
Dendropogon,  Schimp.  67 
Dendroseris,  i'on.  715 
Dendryphium,  Corda.  43 Denekia,  T/anrfe.  710 
Denbamia,  Meisn.  328 
Denhamia.  5fcAo«.  l29 
Denira,  Adans.  711 
Dens  canis,  Toxirnef.  204 
Denstaedtia,  Bernh.  80 
Dentaria,  Tournef.  354 
Dentella,  i^'or^i.  765 Dentidia,  Zowr.  661 
Denudatae,  Z.  xxxiii 
Deparia,  Hook,  et  Gr.  80 
Depierrea,  Schl.  091 
Deppea,  C/i.  «<  Schl.  764 
Deringia,  Adans.  778 
Dermasea,  //atf.  568 
nermatoblastese,  10 
Dermatocarpon,  Eschw.  50 
Dermatoaipheae,  10 
Dermea,  Fries.  43 
Dermocybe,  jPne.?.  41 
Dermosporium,  Lk.  44 Derris,  Lour.  555 
Deschampsia,  PaKs.  116 
Descurainia,  W.  et  B.  354 

Descurea,  Guett.  354 
Desfontainea,  ii.  et  >S^.  614 
Desfontaineae,  Endl.  612 
Desfontainesia,  Hoffm.  617 
Desfontenea,  J";.  Fl.  282 Desman  thus,  Willd.  556 
Desmarestella,  -Bory.  22 
Desmarestia,  Lamx.  10,  22 
Desmatodon,  iJn'd.  67 Desmazierella,  Lib.  43 
Desmia,  D.  Don.  455 
Desmia,  Lyngb.  22 Desmidieae,  9,  13 
Desmidium,  ^9.  9, 13 
Desmidorchis,  .B/trenfe.  627 
Desmocarpus,  Wall.  358 
Desmochaeta,  DC.  511 
Desmodium,  DC.  554 
Desmoncus,  3/ar<.  139 
Desmophyllum,  Webb.  471 
Desmos,  Lour.  422 
Desmotrichum,  Blum.  181 
Despretzia,  Kutith.  115 
Desvauxia,  ii.  Dr.  120 
Desvauxiaceae,  105,  120* Desvauxieae,  Nixus  Plant.  120 Detarium,  i/u**.  556 
Detbardingia,  Nees.  631 
Dethawia,  Endl.  778 Detridium,  iVeej.  709 
Detris,  Adans.  709 
Deutzia,  r/m»&.  753 
Devauxia,  Palis,  116 
Deverra,  DC.  778 
Devillea.  Bert.  148 
Deweya,  T.  et  A.  Gr.  779 
Deyeuxia,  Clar.  115 Diabasis,  DC.  712 
Diacaecarpium,  Blum.  720 
Diacalpe,  B^iow.  80 
Diacantba,  Less.  714 
Diachea,  i<'ne*.  42 Diacoria,  Endl.  629 
Diacrium,  Lindl.  181 Diadema,  Pa^.  18 
Diadenium,  Pdpp.  et  E.  182 
Diagramme,  Blume.  79 Dialesta,  ZT.  B.  K.  709 
Diabssa,  Lwd^.  181 
Dialium,  Linn.  556 
Dialla,  Griseb.  390 
Dialypetalae,  Brongn.  li 
Diamorpha,  iV^wrt.  346 Diamorphese,  346 
Diampbora,  Mont.  43 
Diana,  Comm.  205 
Dianella,  iam.  205 
Dianthera,  Sol.  680 
Dianthoides,  JJ^idZ.  636 
Dianthus,  L.  498 
Diapensia,  Linn.  606 
Diapensiacese,  594,  606* Diapensiads,  606 
Diaperia,  Nidt.  710 
Diaphora,  Loureir.  119 Diapboranthus,  Meyen.  714 
Diaphyllum,  Hoffm.  778 
Diarina,  Rafin.  116 
Diarrbena,  Pa^«*.  116 
Diartbron,  Turcz.  531 
Diascia,  /.raA.  e<  Otto.  684 
Diasia,  Z>C.  161 
Diaspasia,  R.  Br.  695 
Diastella,  Salisb.  533 
Diastemma,  DewtA.  672 
Diastrophis,  F.  et  M.  354 
Diatoma,  DC.  13 
Diatouia.  ioitr.  727,  755 
Diatomaceae,  9,  12* Diatropa,  Dum.  778 
Diazeuxis,  Don.  714 
Diblemma,  J.  Sm.  79 
Dibracbion,  Tulasne.  555 
Dicalyx,  ioitr.  397,  593 
Dicarpaea,  Presl.  509 
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Dicarpella,  Bory.  25 
Dicentra,  Borkh.  436 
Dicera,  Forst.  372 
Dicerandra,  Benth.  661 
Diceras,  JSndl.  372 
Diceratium,  Alton.  354 
Dicerma,  DC.  554 
Dicerocaryum,  Bojer,  670 
x)iceros,  Lour.  685 
Diceros,  Blum.  ?  685 
Dichaea,  Lindl.  181 
Dichaslostemma,  ^<fe.  205 
Dichaeta,  Nutt.  712 
Dichsetanthera,  A'nc^L  733 Dichapetalum,  Thouars.  583 
Dichelachne,  Endl.  115 
Dichelostylis,  PaJis.  119 
Dichilus,  DC.  554 
Dichloria,  (/reu.  22 
Dichodon,  Bartl.  498 
Dichoglottis,  Fisch.  et  Mey.  498 
Dichondra,  Forst.  G32 
Dichondrese,  632 
Dichophyllum,  Kutzing.  10 
Dichopogon,  AS/i.  205 
Dichorgana,  Schultz.  xl,  235 
Dichorisandra,  Mikcm.  188 
Dichosema,  Benth.  553 
Dichosma,  1>C.  471 
Dichosporium,  A'ees.  43 Dichostylis,  Palis.  119 
Dichotomaria,  Lamk.  22 
Dichroa,  jLoitr.  795 
Dichroanthus,  Webb,  et  Berth.  354 
Dichrobotryon,  WilH.  764 
Dichrocephala,  X>C  710 
Dichroma,  Cav.  685 
Dichromena,  Rich.  119 
Dichrostachys,  Benth,  556 
Dickiea,  ZJerfc.  13 
Dicknekeria,  i^L  Fl.  534 
Dicksonia,  -£?ir/i.  67 
Dicksonia,  Hent.  80 
Diclidanthera,  i/art.  795 
Diclidium,  Sch.  119 
Diclidostigma,  Kze.  315 
Diclinothrys,  i?a/.  199 
Diclinous,  241,  243 
Diclinous  Exogens,  243,  246,  247* Dicliptera,  Juss.  680 
Diclipteridse,  680 
Diclis,  Benth.  684 
Dicnemon,  Schwagr.  67 
Dicoccum,  Corda.  42 
Dicoma,  Cass.  714 
Diconangia,  J/ifcTieL  752 
Dicorynea,  Benth.  555 
Dicorypha,  Spreng.  784 
Dicoryphe,  Thouars.  784 
DicotyledoneEe,  Z>C.  235 
Dicotyledones,  Jtiss.  235 
Dicrasia,  Thouars.  483 
Dicrananthera,  Po/tL  733 
Dicranema,  Sonder.  796 
Dicranilla,  Pen^f.  498 
Dicranophlebia,  Mart.  80 
Dicranopteris,  Bernh.  80 
Dicranopteris,  Blum,  79 
Dicranum,  Hedw.  67 
Dicrypta,  iijidJ.  182 
Dictamneae,  471 
Dictamnus,  imn.  471 
Dictyanthus,  Raf.  794 
Dictyanthus,  -Dec.  626 
Dictyderma,  Bonnem.  24 
Dictydium,  Schrad.  42 
Dictylema,  Eo/.  18 
Dictyocarpus,  Wight.  370 
Dictyochiton,  Corda.  58 
Dictyogens,  4,  211 
Dictyoloma,  i>C.  473 
Dictyomenia,  Ore'J.  11,  25 Dictyonema,  Ag.  10 
Dictyonema,  P.  41 
Dictyopetalum,  Fisch.  etMey.  725 

Dictyopteris,  Lamx.  22 
Dictyopteris,  Presl.  79 
Dictyosiphon,  Crew.  10,  22 
Dictyosphaeria,  Dec.  19 
Dictyosporium,  Corda.  42 
Dictyostega,  Miers.  172 
Dictyota,  Lamx.  22 
Dictyotete,  10 
Dictyothrix,  Kutzing.  10 
Dictyotidac,  22 
Dictyoxiphium,  Hooker.  80 
Dictyurus,  /ion/.  25 
Dicyclophora,  iiotss.  779 
Dicypellium,  A'ees.  537 Didelta,  Less.  713 
Diderma,  Pers.  42 
Didesmus,  Desv.  355 
Didiplis,  Pa/in.  575 
Didiscus,  i>C\  778 
Didymandra,  Willd.  329 
Didymanthera,  Benth.  455 
Didymanthus,  -t-MdJ.  513 Didymaria,  Corda.  44 
Didymeles,  Thouars.  795 
Didymeria,  Lindl.  471 
Didymiura,  P.  42 
Didymocarpese,  Z>0}i.  671 
Didymocarpidac,  672 
Didymocarpus,  Wall.  672 
Didymocephalon,  Meisn.  504 
Didymochiton,  464 
Didymochlaena,  Desv.  80 
Didymocrater,  Mart.  43 
Didymodon,  Hedw.  67 
Didymoglossum,  Desv.  80 
Didymonema,  Presl.  119 
Didymophysa,  .Boiss.  354 Didymoplexis,  Grijf.  182 
Didymoprium,  Kutzing.  9 
Didymotoce,  -Enc/f.  765 
Diectomis,  Palis.  116 
Dieffenbachia,  ^c/iott.  129 
Dielytra,  Borkh.  436 
Dienia,  Lindl.  181 
Dierbachia,  Spreng.  621 
Diervilla,  Tournef.  767 
Diesingia,  -End?.  555 
Dieteria,  iV^iitt.  710 Dieterica,  Seringe.  572 
Dietes,  »S'aMA'&.  161 Dietrichia,  Trattin.  346 
Dietrichia,  Gieseke.  167 
Digenea,  .kgr.  11,  25 
Digera,  Forsk.  511 Digitalese,  685 
Digitalis,  Tournef.  670 
Digitalis,  i.  685 
Digitaria,  Juss.  115 
Digitaria,  /Scop.  115 
Diglossus,  Cass.  711 
Diglottis,  A'ees.  et  Mart,  471 Diglyphis,  .BJum.  181 
Diglyphosa,  Bl.  181 Digonocarpus,  JFl.  Fl.  385 
Digrammaria,  Presl.  80 
Digraphis,  115 Diltfina,  Dumort.  59 
Dilatris,  Sergr.  153 
Dilepis,  Endl.  119 
Dileptium,  Rafin.  355 
Dilepyrum,  Michx.  115 
Dilepyrum,  P«/.  115 Dilivaria,  J^itss.  679 
Dilleneae,  424 
Dillenia,  Heist.  Ill 
Dillenia,  Linn.  424 
Dilleniacese,  416,  423* 
Dilleniads,  423 
Dillvvynella,  Bory.  18 
Dillwynia,  Smith.  553 
Dilobeia,  Thouars.  795 
Dilochia,  Lindl.  181 
Dilsea,  Stackh.  24 
Dimacria,  Sweet.  494 
Dimereza,  385 

Dimeria,  Raf.  116 
Diinerostemma,  Cass.  715 
Diii>etia,  Wight,  et  Am.  765 Diinetopia,  DC.  77» 
Dimocarpus,  Lour.  385 
Dimorpha,  PTiJW.  556 
Dimorphandra,  Schott.  556 
Dimorphandreii!,  556 
Dimorphanthes,  Cass.  710 
Dimoi-phanthus,  jt/t^.  781 
Dimorphopetalum,  Bert.  451 Dimorphotheca,  FaiW.  712 Dinema,  Lindl.  181 
Dinemagonum,  A.  de  J.  .'590 Dinemandra,  A.  de  J.  390 
Dinetus,  Sxveet.  631 
Dioclea,  ̂ .  i?.  /T.  555 
Dioclea,  Spreng.  656 
Diocleae,  5.'55 Diodia,  Linn.  764 
Diodois,  Pohl.  764 
Diodonta,  A^tttt.  711 Diomedea,  Cass.  710 
Dioinedes,  //csiw.  158 
Dion,  Lindl.  225 
Dionaea,  Ellis.  434 
Diouysia,  Pejxzt.  645 
Diorygma,  Eschweil.  50 Dioscorea,  iy.  214 
DioscoreacefB,  212,  214* Dioscoreae,  R.  Br.  214 Diosma,  L.  471 
Diosmeffi,  R.  Br,  469 
DiospyroideiB,  Brongn.  11 
Diospyros,  Xinn.  596 Diotanthera,  DC.  733 
Diothonea,  Lindl.  181 
Diotis,  i>es/.  712 
Diotis,  Schreb.  513 
Diotocarpus,  Hochst.  764 
Diotolotus,  Tausch.  ?  554 
Diotostephus,  Cass.  711 Diototheca,  FaiJi.  700 
Dipcadi,  Monch.  205 
Dipera,  Spreng.  182 
Diphaca,  i/Owr.  554 
Diphilus,  Salisb.  455 
Dipholis,  ̂ .  />C.  591 
Diphyes,  Blume.  181 
Diphylleja,  1/ic/ia;.  438 
Diphyllum,  Rajin.  182 
Diphysa,  Jacq.  ?  554 Diphyscium,  liTe?).  et  Mohr.  67 
Dipidax,  Lawson.  199 
Diplachne,  Pafis.  115 
Diplachne,  R.  Br.  721 
Diplacrum,  R.  Br.  119 
Diplacus,  Nutt.  684 
Dipladenia,  A.  DC.  601 
Diplanda,  Hook,  et  Am.  725 
Diplanthera,  Banks  et  Sol.  684 
Diplanthera,  Thouars.  144 
Diplarrhena,  Labill.  1(51 
Diplarrhinus,  Pa^ii.  119 Diplasia,  Z-.  C  119 
Diplax,  S'o^.  115 Diplazium,  Swartz.  80 Diplecolobe<e,  355 
Uiplectria,  Blum.  733 
Uiplectruiii,  Rich.  182 
Diplesthes,  5ai-v.  585 Diplecosia,  Blume.  455 
Diplocalymma,  Spreng.  632,  679 
Diplocea,  Pa/.  116 
Diplocentrum,  Lindl.  181 
Diplochseta,  A'ees.  119 Diplochilus,  Lindl.  182 
Diplochita,  DC.  733 
Diplochiton,  Spreng.  733 
Diplochnium,  Lindl.  319 
Diplochonium,  Pensrf.  527 
Diplocoma,  Z>o)i.  710 
Diplocomium,  Web.  et  Mohr.  67 
Diploconchium,  Schauer.  181 
Diploderma,  Xiwfc.  42,  44 
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Diplodia,  Fr.  42 
Diplodium,  Sw.  182 
Diplodon,  Sprcng.  575 
Diplogeuea,  Lindl.  733 
Diploglossum,  Mcisn.  G2S 
Diplogon,  Rafin.  710 
Diplolasna,  Dumort.  5f) 
Diploltena,  R.  Br.  471 
Diplolepis,  R.  Br.  (520 
Diplomeris,  Don.  \y2 
Diplomitiidce,  5y 
Diplomitrium,  Corda.  53 
Diplomorpha,  Mcisn.  531 
Diplonema,  J>on.  5I)G 
Diplonyx,  Rafin.  ?  554 
Diplopappeoe,  709 
Diplopappus,  DC.  710 
Diplopappus,  Less.  710 
Diplopeltis,  Endl.  385 
Diplopetalon,  Spr.  385 
Diplophractum,  Desf.  372 
Diplophragma,  Wight.  7()5 
Diplophyllum,  Lehm.  685 
Diplopogon,  J?.  Sr.  115 
Diploprion,  Visian.  554 
Diplopterys,  ̂ .  de.  J.  390 
iJiplosastra,  Tausch.  711 
Diplospora,  Z>C.  7(i4 
Diplosporium,  iiMfc.  44 
Diplostacliyum,  Palis.  70 
Diplostegium,  Don.  733 
Diplostemma,  c«  Steiid.  715 
Diplostemon,  Wight.  575 
Diplostephium,  Cass.  709 
Diplostromium,  Kutziag.  10 
Diplotaenia,  Boiss.  778 
Diplota.xis  7^6'.  355 Diplotheraium,  Mart.  139 
Diplothrix,  DC.  711 
Diplotrichia,  J.  ̂ pr.  18 
Diplotropis,  Benth.  555 
Dipluria,  Raf.  455 
Diplusodon,  Po/iJ.  575 
Dipodium,  R.  Br.  181 
Dipogonia,  Palis.  115 
Diporidium,  Wendl.  475 
Diposis,  />C.  778 
Dipsacacea3,  C88,  699* Dipsacese,  Jiiss.  699 
Dipsacozamia,  Lehm.  225 
Dipsacus,  Tournef.  700 
Diptera,  JSorWi.  508 
Dipteracanthus,  A'ees.  679 
Dipteraceae,  392,  393'- Dipterads,  393 
Dipteris,  Reinw.  79 
Dipterix,  Schreb.  555 
Dipterocalyx,  Cham.  661 
Dipterocarpeae,  Bl.  393 
Dipterocarpus,  Gdrtn.  394 
I)ii)terocome,  Fisch.  et  Mey.  710 
Dipterosperma,  JFali.  677 
Di pterygia,  Presl.  778 
Dipterygium,  Decaisne.  358 
Diptycliandra,  Tulasne.  555 
Dipyrena,  //o«/c.  664 Diracodes,  Blum.  167 
Dirca,  jLjuu.  531 
Dirina,  J<'/v'(,?.  50 Disa,  Berg.  182 
Disaccium,  7>C'.  355 Disandra,  Linn.  685 
Disarrhenum,  Labill.  116 
Discanthera,  7'o>v.  c<      Gray.  315 Discapophysium,  licichb.  67 
Discaria,  y/o(^/c.  582 
Disceliura,  /ir<;i.  67 
Dischidia,  R.  Br.  627 
Dischisraa,  Chois.  ()67 
Discocactus,  P/5;//r.  74S 
Discocalyx,  A.  DC.ti^B 
Discocapnos,  Cham,  ct  Schlcht.i2Q 
Discoparpus,  Kl.  282 
Discolobium,  Benth.  555 
Discomela,  Rajin.  711 

Discopleura,  DC.  778 
Discopodium,  Ilochst.  622 
Discosia,  Xifc.  43 
Discostigma,  Ilassk.  402 Discovium,  Rafin.  355 
Disella,  /.Mid^.  182 
Disemma,  Labill.  334 Disidae,  182 
Disocactus,  Lindl.  748 
*)isodea.  Per*.  704 
Disomene,  Banks.  781 
Disparage,  Gartn,  713 
Dispeltophorus,  Lehm.  355 
Disperis,  Swartz.  182 
Disphemia,  Pre*^.  80 
Disporocarpa,  C.  ̂ .  Tlf.  346 
Disponim,  Salisb.  199 
Dissanthelium,  IVin.  116 
Dissochaeta,  Blum.  733 
Dissodia,  iraw.  711 
Dissodon,  Grev.  et  Am.  67 
Dissolena,  Lour.  664 
Dissorhynchium,  Schauer.  182 
Distasis,  2>C.  710 
Distephana,  Juss.  334 
Distephanus,  Ct/«5.  709 
Distephia,  Salisb.  334 
Distichia,  Brid.  67 
Distichia,  i\rt;e,9.  192 
Distichis,  Raf.  116 
Distichis,  Thouars.  181 
Distichraus,  TJa/  119 
Distictis,  DC.  677 
Distrepta,  Miers,  795 
Distreptus,  Ca.y*.  709 
Distylis,  Gaudich.  095 
Distylium,  Zmcc.  784 
Disynanthus,  Raf.  713 
Disynaphia,  i>6'.  7-19 Ditassa,  R.  Br.  626 
Ditaxia,  Raf.  684 
Ditaxis,  ra/<;.  282 
Ditheca,  Wight,  et  Am.  575 
Dithyrea,  Harv.  354 
Ditiola,  Pru'*.  43 Ditoca,  Banks.  628 
Ditrichium,  Timm.  67 
Ditrichum,  Ca*,s.  711 
Dittmaria,  Spreng.  380 
Diuridae,  Lindl.  183 
Diuris,  183 
Bizonium.  Wl'M.  710 
Dizygandra,  Meisner.  679 Dobera,  Jiw*.  795 
Dobinea,  //am.  387 
Dodartia,  Linn.  684 
Dodder- Laurels,  538 Dodders,  633 
Dodecadenia,  Nces.  537 
Dodecatheon,  Linn.  645 
Dodecas,  Linn.  575 
Dodonaea,  L.  385 
Dodonaea,  Plum.  467 Dodone:B,  385 
Dogbanes,  599 
l>olia,  Lindl.  654 
Dolichandra,  Cham.  677 
Dolichlasium,  Lagasc.  714 
Dolichogyne,  />6'."715 Dolichoiiema,  iVm?.  555 
Dolichos,  Linn.  555 
Dolichostylis,  Cass.  714 
Doliocarpus,  Raland.  424 
Dollinei-a,  P^y/^.  554 
Dolliiigeria,  A'cc.?.  709 Dolomitea,  1>C.  713 
Oolophragma,  Fenzl.  498  I 
Dombeya,  Ctff.  364 
Dombeya,  Lher.  677 
Dombeya,  Lamarck.  229 
Dombeyacese,  /Jar«.  363 Di  mbeyese,  364 
Dombrowskya,  Presl.  693 
Doracodes,  Blum.  167 
Donatia,  Per«f.  668 

Donatia,  Loffl.  665 
Donatophorus,  Z«p;>.  795 
Donax,  Palis.  115 Dondia,  Spreng.  778 

Doiidisia,  DC.'76b Dondisia,  Neck.  355 
Dondisia,  Reichh,  778 
Donia,  /«.  Pr.  504,  710 
Dontostemon,  Andrz.  354 
Donzellia,  Tenor.  795 
Doodia,  /i.  Brown.  80 
Doodia,  Reichb.  554 
Dopatrium,  Ilamilt.  685 
Dorcena,  Thnnb.  622 
Doratanthera,  Benth.  684 
Doratium,  Soland.  783 
Doratolepis,  Benth.  71^ 
Doratomyces,  Corda.  43 
Dorcoceras,  Bunge.  672 
Dorema,  /)on.  778 
Doria,  A  dans.  710 
Doria,  Pe.v.v.  713 
Doriena,  Dennst.  473 
Doritis,  Liwd;.  181 
Dorobaa,  (7aj*.713 
Doronicum,  P-((«;i.  713 Uorstenia,  P^uj)?.268 
Dortmanna,  /i«d6.  i)J3 
Dorvalia,  Comm.  725 
Doryanthes,  Correa.  158 
Dorycnium,  Tournef.  554 
Dorycnopsis,  BoLss.  554 
Doryopteris,  J.  80 
Doryphora,  P«d^.  300 
Dorystigma,  Miers.  622 
Dothidea,  P?-/?*.  43 
Douglasia,  Lindl.  645 
Douglassia,  Amm.  664 
Douglassia,  Schreb.  537 
Douma,  Lam.  139 
Doupea,  Cambess.  355 
Dovea,  iiTfA.  121 
Dovyalis,  P.  M^e?/.  282 
Draba,  Linn.  3.54 
Drabopsis,  Koch.  354 Drac;ena,  Vandell.  205 
Dracsenacese,  PinA:.  200 
Dracocephalum,  Li»n.  662 
Dracontium,  Linn.  194 
Dracophyllum,  Labill.  449 :  Dracopis,  Cas*.  711 
Dracunculese,  129 
Dracunculus,  Bess.  712 
Dracunculus,  Totirnef.  129 
Drakea,  ZiizdJ.  182 
Drakensteinia,  Neck.  555 Draparnaldia,  Bory.  10,  13,  22 
Draparnaldieae,  10 
Drapetes,  Lam.  531 
Drapiezia,  Blum.  199 
Dregea,  P.  i/e;/.  627 
Dregea,  Eckl.  et  Zeyh.  778 
Drepanandrum,  Neck.  733 
Drepania,  Juss.  715 
Drepanocarpus,  C.  P.  W.  Mey.  555 
Drepanolobus,  iVwtt.  554 Drepanophyllum,  Hoff.  778 
Drepanophyllum,  Rich.  67 Drilosiphon,  Kutzing.  10 
Drimia,  Jt/cg.  205 
Drimyphyllum,  Burch.  711 
Drimys,  /'orsi.  419 Drimyspermum,  Reinw.  579 Dripax,  Noronh.  339 
Dromophylla,  StJu.  J/.  315 Drosanthe,  Spach.  406 
Drosera,  Pijin.  434 
Droseracett;,  432,  433* Drosocarpium,  Spach.  406 
Drosophyllum,  Link.  434 Drozia,  Cass.  715 
Drummondia,  DC.  568 
Drupaceae,  5.'59,  557* Drupaceae,  P.  xxxiii 
Druparia,  Silo,  M.  315 
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Drupatris,  Lour.  593 
Drusa,  l)G.  77S 
Dryadanthe,  Endl.  5CA 
Diyandra,  Thunh.  281 
Dryandra,  li,  Br.  534 
Dryas,  Linn.  565 
])rymaria,  W.  499 
Drymoda,  Lindl.  181 
Dryinoglossum,  I'resl.  7!) Drymonia,  Mart.  (572 
Dryinopalaeus,  Zipi}.  138 
Dryinophila,  B.  Br.  205 
IJrymyrhizeae,  Foit  165 
Drynaria,  Prcsl.  79 
Dryobalanops,  Gdrtn.f.  394 
Dryopeia,  Thouars.  182 
Dryophilum,  Sehiuein.  44 
Dryopteris,  ̂ dans.  80 
Dryostacliyiim,  J.  A^m,  79 
Drypetes,  Vahl.  282 
Drypis,  Michel.  498 
Dryptodon,  £i-i<Z.  67 
Dryptopetalum,  Am.  605 
Duabanga,  Hamilt.  575 
Dubautia,  (?rtMd.  712 
Duboisia,      Br.  684 
Dubrueilia,  <;«(td.  262 
J>ubyyea,  DC.  575,  715 
I>uchelvia,  Kostd.  205 
Duchesnea,  Smith.  564 
Duchesnia,  Cass.  710 
Duchola,  ̂ tois.  281 
Duckweeds,  124 
Ducrosia,  Boiss.  778 
Dudresneya,  Bomiem.  24 
Dufourea,  Achar.  50 
Dufourea,  J5ory.  48:? 
Dufourea,  Gren.  4!)7 
Dufourea,  Kunth.  631 
Dufresnea,  1>C.  698 
Dugagelia,  Gaud.  1  518 
Dugaldea,  Cass.  712 
Dugortia,  Scop.  543 
Duguetia,  St.  Hil.  422 
Duhaldea,  I>C.  710 
Duhamelia,  Fers.  765 
Dulacia,  Fl.  Fl.  795 
Dulacia,  lYecfc.  543 
Dulichium,  L.  C.  Rich.  119 
Dumasia,  DC.  555 
Dumerilia,  Less.  714 
Dumontia,  Lamx.  10,  25 
Dumortiera,  iVees.  58 
Dumosae,  L.  xxxiii 
Dumreichera,  Steud.  370 
Dunalia,  Spreng.  765 
Dunalia,  i/.  5.  iT.  621 
Dunalia,  i2.  Br.  685 
Dunantia,  Z>C,  711 
Dunbaria,  Wight  et  Am.  555 
Duncania,  Reichh.  473 
Dupatya,  i='J.  Fl.  122 Duperreya,  Gaud.  631 
Dupinia,  A't'cA;.  397 Dupontia,  /iJ.  Br.  116 
Dupratia,  /i-o/in.  636 Dupuisia,  A  Rich.  467 
Durandea,  JJeldbre.  355 
Duranta,  Ziiin.  6G4 
Duretia,  Gaud.  262 
Duriaca,  5.  et  Mont.  57 
Durisea,  5oiss.  779 
Durieua,  Merat.  685 
Durio,  Humph. 
Duroia,  Linn.  f.  765 
Durvilljea,  Bory.  10,  22 
Dutra,  Bernh.  621 
Duvalia,  JVlCs.  58 
Duvaua,  Kunth.  467 
Duvaucellia,  Bowd.  795 
Duvernaya,  />esp.  575 
Duvernoia,  E.  M.  680 
Dyckia,  -Sc/uiit.  148 
Dypsis,  Noronh.  138 
Dyschoriste,  Nees.  679 

Dysemone,  i^orst.  795 Dysmicodon,  Endl.  691 
Dysoda,  Lour.  764 
Dysodia,  Cav.  711 
Dysodium,  L.  C.  Rich.  711 
Dysopliylla,  Blum.  661 
Dysosmia,  /^'C.  334 Dysosmon,  Raf.  670 
Dysoxylon,  7iL  464 
Dysphania,  R.  Br.  613 
Earina,  Lindl.  181 
Katonia,  ito/.  116 
Ebelingia,  Rtichb.  477 
Ebenaceas,  594,  595' I'^benads,  595 
libenidium,  Jauh.  et  Spch.  ?  554 
Ebermeyera,  Nees.  679 
Ecalyptria,  Dumort.  xxxvii 
Ecapsellia,  Dumort.  xxxvii 
licbalium,  L.  C.  Rich.  315 
Eccilia,  Fries.  41 
Ecclimusa,  Mart.  591 
Eccreraocarpus,  R.  et  P.  677 
licdysanthera,  Hooh.  601 
Echaltiura,  Wight.  601 
Echeandia,  Ort.  205 
Echenais,  Cass  714 
Echeveria,  Z>(7.  346 
Echiales,  245,  246,  649* lichinacanthus,  Nees.  679 
Echinacea,  Monch.  711 
Echinalysiura,  Trin.  116 
Echinanthus,  JVeci-.  713 Ecliinaria,  LJesf.  115 
Echinella,  Achar.  13 
Echinella,  i)C.  428 
Echinobotrys,  Corda.  42 Echinocactidae,  748 
Echinocactus,  L.  et  O.  748 
Echinocarpus,  Blum.  328 
Echinocaulon,  J/.  10,  504 Echinoceras,  10 
Echinochloa,  Falis.  115 
Echinocystis,  Torr.  etA.  Gr.  ."15 Echinodiscus,  Benth.  555 
Echinodium,  Poir.  711 
Echinodorus,  iitc/i.  209 
Ecbinogyna,  Ihim.  59 
Echinolaena,  Z>c'si'.  115 iichinolema,  Jacq.  f.  701 
Echinolobium,  Desv.  555 
Echinolytrum,  Desv.  119 
Ecliinomeria,  A'wtf.  711 Echinomitrium,  Corda.  59 
Echinophora,  Toumef.  779 
Echinoplaca,  i^ee.  50 
Echinopogon,  Palis.  115 
Echinops,  jLmui.  713 
Echinopsidese,  713 
Echinopsilon,  Moq.  513 
Echinopsis,  Zucc.  748 
Echinopteris,  A.deJ.  390 
Echinopus,  Toum.  713 
Echinoschcenus,  Aces.  119 
Echinospermum,  Swartz.  656 
Echinosphsera,  S'tcb.  281 Echinostachys,  £.  Mey.  661 
Echinus,  Z-owr.  282 
Echiochilon,  Desf.  656 
Echioglossuui,  Blum.  181 
Echioides,  Monch.  656 
Echiopsis,  Reichh.  656 
Echites,      j5r.  601 
Echium,  Zbttni.  656 
Echmatacanthi,  679 
Echthronema,  Herb.  161 
Eckardia,  Rchh.  182 
Ecklonia,  i/oni.  22 
Ecldonia,  iiteud.  10,  119 
Eclipta,  Linn.  710 
Eclipteffi,  710 
Eclopes,  Giirtn.  713 
Ectadium,  £.  il/ey.  626 
Ectasia,  Benth.  455 

Ectlirua,  Lour.  431 
IOctocarpea>,  10,  22 
Ectocarpus,  Lyngh.  22 
Ectosperma,  FawcA.  22 
Ectospermeae,  10 
I'^ctostroma,  Fries.  44 
I'^ctrosia,  R.  Br.  116 
Edgworthia,  Meyer.  531 
Edgworthia,  /'aic.  648 Edmondia,  DC.  713 
l']dosmia,  Niitt.  778 
lidraianthus,  vi.  />>C.  691 Edrissa,  Raf.  765 
Edwardia,  Raf.f.  362 
l^dwardsia,  AecA;.  711 
Edwardsia,  Salish.  555 
Egenolphia,  Schott.  79 
Egeria,  Ner.  765 
Egletes,  Less.  712 filhrenbergia,  i/ciri.  479 
Ehrenbergia,  Spreng.  765 
Ehretia,  Linw.  537,  653 
Ehretiaceae,  649,  653* Ehretiads,  653 
Ehretieae,  Aph.  DC.  653 
Ehrharta,  Thunb.  115 Eichornia,  Kth.  206 
iiichwaldia,  Ledeb.  407 
Einomenia,  Raf.  794 
Ekebergia,  Sparm.  464 Elachia,  i>C.  715 
Elachista,  Aresch.  22 
Elachothamnus,  Z^C.  710 
Elaeagnaceae,  248,  257* 
Elaeagneae,  Ach.  Rich.  257 Elaeagni,  J^ttss.  257 
Elaeagnus,  Linn.  257 
Eljeocarpea?,  Juss.  371,  372 
Eleeocarpus,  Linn.  372 
Elaeochytris,  Fenzl.  778 
Elaeococca,  Comm.  281 Elseodendreae,  588 
Elaeodendron,  Jacq.  588 Elaeoselinidae,  779 
Elaeoselinum,  Koch.  779 
Elaeosticta,  Fenzl.  778 
Elaionema,  Berk.  22 
Elais,  Jcwq'.  139 lilaphoglossum,  Schott.  79 
Elaphomyces,  Aees.  43 
Elaphrium,  Jacq.  460 
Elate,  Ait.  139 
Elateriospermum,  S^.  281 
Elaterium,  Jacq.  315 
Elaterium,  Toum.  315 
Elatinaceae,  456,  480* Elatine,  Dill.  481 
Elatine,  J/onc/t  684 
Elatineae,  Camhessedes.  480 
Elatostemma,  /orsi.  262 
Elcaja,  Forsk.  464 
Electra,  DC.  711 
Elegia,  rAi««&.  121 
Elegieae,  Beauv.  121 Eleiotes,  i>C.  554 
Elemifera,  Flum.  460 
Elengi,  Rheede.  591 
Eleocharis,      fir.  119 
Eleogiton,  Link.  119 
Eleogonus,  Nees.  119 
Elephantopese,  709 
Elephantopus,  Linn.  709 
Elephantorbiza,  J3en</t.  556 
Elephantosis,  Less.  709 
Elephantusia,  IFiJ^d.  139 Eiepbas,  Toum.  685 
Elettaria,  Rheed.  167 
Eleusine,  Gartn.  115 
Eleutheria,  Palis.  67 
Eleutherine,  jffer?).  161 
Eleutherospermum,  Kch.  779 
Eleutherostemon,  Klotzsch.  46S Eliaea,  Camb.  406 
Elimia,  Nutt.  356 
Elionurus,  iTMnt/t.  116 
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Elisanthe,  Endl.  498 
Elisena,  Herb.  158 
Elizabetha,  Schomb.  556 
Elleanthus,  Presl.  181 
Elliottia,  MuhUnh.  445 
EUipsaria,  DC.  .-554 Ellisia,  P.  Br.  (;()4 
Ellisia,  Linn.  639 
Ellisius,  Gray.  25 
Ellobocarpus,  Kaulf.  80 
Ellobura,  Blmn.  685 
Ellobum,  Lilja.  725 
Elmigera,  licichb.  684 
Elodea,  .4dans.  406 
Elodea,  L.  C.  Rich.  142 
Elodete,  406 
Elphegea,  Cass.  710 Elsholtzia,  i2ic/i.  740 
Elsholtzia,  Willd.  661 
Elsholtzidse,  661 
Elsneria,  Walp.  77S 
Elutheria,  P.  Br.  464 
Elvasia,  Z>C.  475 
Elvellacei,  Fr.  43 
Elvira,  nC.  711 
Elwendia,  Uoiss.  778 
Elj'mus,  Linn.  116 
Elyna,  Schrad.  119 
Elynanthus,  PaMs.  119 
Elynese,  119 
Elytranthe,  Mart.  791 
Elytranthe,  J^ndl.  I.s2 
Elytraria,  67!> 
Elytropappus,  Cass.  713 
Elytrophorus,  PaZw.  116 
Elytrospermiim,  C.  A.  Mey.  119 
Elytrostegia,  Benth.  455 
Elytrostemma,  Boj.  631 
Embelia,  648 
Embelieas,  648 
Embira,  Plso.  422 
Emblica,  Gartn.  282 
Embothrium,  Forst.  534 
Embryopteris,  Gartn.  596 
Emericia,  ifo//;.  c<  /Sc/i.  601 
Emex,  Neck.  504: 
Emilia,  Cass.  713 
Eminium,  Blitm.  129 
Emmenanthe,  Benth.  639 
Emmeorhiza,  Po/t^.  764 
Emmoteca,  .Z)/'.9t'.  444 Empedoclea,  Rafin.  662 
Empedoclea,  1st.  Hil.  424 
Empetracetfi,  273,  285* Empetrete,  Nntt.  285 
Empetrum,  L.  28.3 
Empleurum,  Soland.  471 
Empusa,  Lindl.  181 
Empusaria,  lieichb.  181 
Enalcida,  CaA\j.  71 1 
Enantiotrichum,  jE  J'fe^/.  713 
Enargea,  Soland.  205 
Encalypta,  f/edj*.  67 
Encelia,  Adans.  711 
Encephalartos,  ie/im.  225 
Enchidium,  Jack.  282 
Encholiriuin,  ilfari.  148 
Enchyla>na.  R.  Br.  513 Enchysia,  Presl.  693 
Enckea,  Kunth.  518 
Encliandra,  Ziicc.  7  5 
r^ncoclieae,  10 
l",npoelium,  Ap.  10,  'J2 I'^myclium,  Hooker.  181 
Encyonema,  A'»f7^.  13 Endiandra,  il.  i'r.  ;)37 Endii)lus,  Rafin.  63!) 
Endlichera,  Presl.  764 
Endliclieria.  iVe***.  537 
Endocarpidae,  50 
Endocarpon,  Jledw.  50 
Endocladia,  .1.  An.  24 
Endodaca.  Raf.  794 
Endodroiuia,  /icrA.  43 
Endogenae,  UC.  95 

Endogens,  95 
Endogone,  Link.  43 
Endogonia,  Turcz.  656 
Endoleuca,  Ca**.  713 
Endopogon,  Nees.  679 
En-doptera,  Z>C.  715 Endorliizese,  Rich.  95 
Endorima,  Ralin.  711 
Endospermia,  Kutzing.  10 
Endospermum,  Blum.  555 
Endotriche,  ProZ.  614 
Endotrichmn,  Corda.. 42 
Endotricbum,  Z>02?/.  67 
Endotropis,  Endl.  626 
Endrach,  P/ac.  632 
Endracbium,  Juss.  632 
Endressia,  Gay.  778 
Enemion,  Rafin.  428 
Engelhardtia,  Lesch.  293 
Engelmannia,  Torrey.  711 
I'higelmannia,  F«7.  281 
Enhalus,  Z.  C.  iJ/cA.  142 
Enhydra,  Lour.  711 Enkleia,  G/vJ.  531 
Enkyantbus*  Lour.  455 Enneapogon,  Desi^.  115 Enourea,  Aiibl.  385 
Ensatee,  Kcr.  159 
Ensatae,  P.  xxxiii 
Ensifera,  Bl.  181 
Enslenia,  iV««.  626 
Entada,  Linn.  556 
Entelea,  R.  Br.  372 
Enterographa,  Pf'e,  50 Enterolobium,  Mart.  556 
Enteroraorpba,  J.  Ag.  19 
Enteromorpba,  £infc.  10,  19 
Enteromorpbeffi,  10 
Enteropogon,  Nees.  116 
Entbrixia,  Don.  714 
Entoganum,  Banks.  471  I 
Entoloraa,  Fr.  41 
Entomyclium,  TFoiW.  44 
Entopbysalis,  Kutzing.  9 
Entosthodon,  Schwdgr.  67 
Entostbymenium,  Przd.  67 
l^ntotbrix,  Kutzing.  10 
Enucboglossum,  i>C.  712 
Enula,  Vuby.  710 
Enymonospermum,  jSp**.  779 
Epacrese,  449 
Epacridacese,  446, 448* Epacrideae,  R.  Br.  448 ^v^)acrids,  448 
Kpacris,  Smith.  449 
Epallage,  DC.  712 
Epallage,  Endl.  531 
Epaltes,  Cass.  710 
EperuK,  ̂ ?<W.  556 
Ephebe,  Fries.  50 
Epbebidje,  50 
Ephebiis,  Sal.  455 
Epbedra,  Linn.  234 
Ephemsrese,  Batsch.  188 
Epbemerum,  Reichb.  645 
Epbemerum,  Tourn.  188 
Ephialis,  i'o^.  664 Epbiebs,  Schreb.  385 
Rpbippiorbynchium,  iV.  119 
Ephippium,  Blum.  181 Epiandria,  Presl.  119 
Epibaterium,  Forst.  309 
Epiblaste8e,  10 
Epiblema,  /{.  Pn  183 
Epicampes,  Pm-;  115 Epicarpurul,  P^m/w.  268 
Epichaiis,  Bl.  464 
Kpichysium,  Tode.  41.  44 
Epicladium,  Zind^.  181 
Epicoccum,  Lk.  43 
Epicrianthes,  Blum.  181 
Epidendrese,  179,  181 
Epidendrum,  Linn.  181 
Epigaea,  Pnm.  455 
Epigenia,  Fl.  Fl.  795 

Epigenia,  Veil.  593 
Epigynanthus,  Blum.  144 Epigynous,  241,  243 
Epigynous  Exogens,  246,  687* Epilepis,  Benth.  711 Epilitbes,  Blum.  507 
Epilobeje,  725 
Epilobiaceae,  Vent.  724 
Epilobium,  Linn.  725 
Epimedium,  Linn.  438 
Epineum,  Parr.  796 
Epipactis,  Feuill.  182 
Epipactis,  PaW.  182 
Epipbanes,  Blum.  182 
Epipbegus,  iV^«(H.  611 Epipbora,  Lindl.  181 Epipbyllum,  P/cZ/f.  748 
Epipbytie,  Link.  29 
Epipbytis,  Trin.  116 
Epipogium,  Crwe^.  182 Epirbizantbus,  Blum,.  795 
Episcia,  l/ar<.  672 Epistemum,  Walp.  553 
Epistepbium,  H.  B.  K.  182 
Epistylium,  Swartz.  282 Epithema,  Blum.  672 
Epitbinia,  Jacg.  765 
Epitracbys,  PC.  714 
Epocbnium,  Link.  43 
Equisetacese,  56,  61* Equisetum,  Linn.  62 Eraclissa,  Forsk.  282 
Eragrostis,  PaJis.  116 
Erangelia,  Renealm.  158 Erantbemum,  R.  Br.  680 
Eranthis,  5'a?is?).  428 Erasma,  R.  Br.  785 
Erasmia,  Miq.  518 
Erato,  PC.  710 
Eratobotrys,  Fenzl.  205 
i  Ercilla,  Adr.  Juss.  5(t9 Erebinthus,  Mitch.  554 
Erebonema,  Pom.  796 Elrecbtites,  Rafin.  713 
Erecipbyllum,  Zcss.  713 
Ereicotis,  P>C.  765 
Eremsea,  Lindl.  737 
Eremantbe,  Spach.  406 
Eremantbis,  Cass.  713 
Eremanthus,  Pess.  709 
Eremia,  Don.  455 
EremocaUis,  Sal.  455 
Ereraocarpus,  Benth.  281 Eremocarpus,  Bunge.  778 
Eremodendron,  PC.  065 
Eremodon,  Prid-  67 
Eremogone,  Fenzl.  498 
Eremophila,  P.  Pr.  665 
Eremosparton,  Fisch.  554 
Ereraospermea,  Kutzing.  9 
Eremosporus,  Spach.  406 Eremostacbys,  Bung.  662 
Eremosyne,  Endl.  568 
Eremurus,  Piet>.  205 
Eresda,  Spach.  356 
Eresia,  Pi?(m.  648 
Eria,  Piwd^.  181 Eriacbne,  P.  Br.  116 
Eriantbera,  Benth.  662 
Erianthera,  iVees.  680 
Eriantbus,  Pwfe.  116 
Erica,  Linn.  455 
Ericaceae,  446,  453* Ericae,  Juss.  453 
Ericala,  Ren.  614 
Ericales,  244,  246,  446-' Ericameria,  Nutt.  710 F']ricaria,  Stack.  22 Ericeae,  455 
Ericeac,  DC.  448 
Ericeae,  P.  Brown.  453 Ericidae,  456 
Ericineae,  Desv.  453 
Ericinella,  Klotzsch.  455 
Ericoila,  Borkh.  614 
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Erigenia,  Nutt.  778 
Erigereae,  710 
Erigeron,  DC.  710 
Erimatalia,  Rom.  et  Schult.  5i)(i 
Erinacea,  Boiss.  554 
Erineas,  Link.  681 
Erineum,  P.  44 
Erinia,  Noul.  691 
Erinosma,  Herb.  158 
Erinus,  Linn.  685 
Eriobotrya,  Lindl.  560 
P^riocachrys,  DC.  779 
Eriocalia,  Smith.  778 
I'lriocarpha,  Cass.  711 
Eriocarpum,  Nutt,  710 
l^riocarpum,  Dun.  350 
Eriocaulaceae,  105,  122* Eriocaulese,  Kunth.  122 
Eriocaulon,  L.  122 
Eriocauloneae,  X.  C.  Rich.  122 
Eriocephaleie,  712 
Eriocephalus,  Linn.  712 
Eriochilus,  i?.  Br.  182 
Eriochloa,  Kunth.  115 
Eriochrysis,  PaJts.  116 
Eriocladium,  Lindl.  712 
Eriocline,  Cass.  713 
Eriocnema,  Naud.  733 
Eriococcus,  Hassk.  282 
Eriocoma,  Kunth.  711 
Ei-iocoma,  iViitt.  115 Eriocoryne,  ITalJ.  713 
Eriocycla,  Lindl.  778 
Eriodaphne,  iVees.  537 
Eriodendron,  DC.  361 
Eriodei-ma,  J'e'e.  50 Eriodesmia,  Don.  455 
Eriodictyon,  Benth.  639 
Erioglossura,  386 
Erioglossum,  G.  et  P.  385 
Eriogonejfi,  Benth.  504 
Eriogonum,  X.  C.  R.  504 
Eriogyne,  i/bofc.  568 
Eriotena,  DC.  364 
EriolcF,neae,  364 
Eriolema,  DC.  733 
Eriolepis,  Cass.  714 
Eriolobus,  Z>C.  560 
Erione,  Sch.  et  E.  361 
Eriopappus,  Am.  712 
Eriope,  il.  et  B.  661 
Eriopetalum,  IFigr/ii.  627 
Eriophorum,  Linn.  119 
Eriophoms,  Vaill.  715 
Eriophyllura,  iagf.  712 
Eriophyton,  Benth.  662 
Eriopogon,  iJncZi.  116 
Eriosema,  DC.  555 
Eriosolena,  Blum.  531 
Eriospermum,  Jacg.  205 
Eriosphsera,  Less.  713 
Eriosphaeria,  SenfA.  661 
Eriostachys,  Benth.  662 
Eriostegia,  DC.  733 
Eriostemon,  Xess.  713 
Eriostemon,  Smith.  471 
Eriostomum,  ifc.  et  H.  662 
Eriostylis,      Br.  533 
Eriosynaphe,  -DC.  778 
Eriotheca,  Sch.  et  E.  361 
Eriothrix,  Less.  713 
Eriotis.  Z>C.  778 
Eriphia,  P.  Br.  672 
Eriphilema,  Herb.  161 
Erisma,  Rudg.  380 
Erithalia,  .Bttw^r.  614 
Erithalis,  Forst.  764 
Erithalis,  P.  Br.  765 
Eritheis,  Gray.  710 
Eritrichium,  Schrad.  656 
Eriiidaphus,  A'ees.  328,  743 Ermannia,  Cham.  354 
Erndlia,  Gicseke.  167 
Ernestia,  DC.  733 
Ernodea,  Swirtz.  764 

Ernstingia,  iVeci;.  385 
Erobatos,  DC.  428 
Erodendrura,  Salisb.  533 
Erodiuin,  Ilerit.  494 
Eropheron,  Tausch.  568 
Eropliila,  y>C.  354 
Erosma,  Pot/i.  26S 
Erotium,  Sol.  397 
Erpetion,  Z»C.  ,339 
Erpodium,  Brid.  67 
Eruca,  Tourn.  355 
Erucago,  i>C.  355 
Erucaria,  Gdrtn.  355 Erucaridae,  355 
Eiucastrum,  BC.  355 
Ervum,  Linn.  554 
Erycibe,  Poa;&.  596 
Erycibese,  Endl.  595 
Eryngium,  7bin'n.  778 Erysimastrum,  C.  ̂ .  ifej/.  354 
Erysimum,  Linn.  354 
Erysiphe,  Iledw.fil.  43 
Erytberemia,  Ami!/.  715 
Erythracanthus,  iVees.  679 
lirytbrasa,  Ren.  614 
ICrythranthe,  Spach.  084 
I'jrythrina,  Linn.  555 
Erytbrinese,  555 
Erytbrocarpus,  281 
Erythrochilus,  Reinw.  281 
Erythrocbiton,  iV.  et  M.  471 
Erythrocistus,  ZHtn.  350 
Erythrodanum,  Thouars.  764 
Erythrodes,  Bhim.  183 
Erythrolsena,  Sweet.  714 
Erytbroiiium,  ZiiM?  .  204 
Erythropalum,  Blum.  315 
Erythropbila,  A'.  tI/.  385 ErytbropbltBum,  Afzel.  556 
Erythropogon,  DC.  713 
Erythropsis.  Lindl.  362 
Erythrorcbis,  Blum.  182 
Erythrorhiza,  L.  C.  R.  450 
Erythrospermese,  328 
Erytbrospermum,  Lam.  328 
Erytbrostemon,  XA;.  555 
Erytbrostictus,  Schlecht.  199 
ICrytbrostigraa,  Hassk.  467 
Erytbroxylaceae,  373,  391* Erythroxyleae,  Kth.  391 
Erytbroxylon,  iinn.  391 
Erytbroxyls,  391 
Escallonia,  Mutis.  752 
Escalloniacese,  749,  752* Escalloniads,  752 
Escallonieae,  DC.  752 
Eschenbachia,  Monch.  710 
Escbscboltzia,  Cham.  431 
Escbweilera,  Mart.  740 
Escobedia,  iJiti^;  et  Pav.  684 
Escobedieae,  684 
Esenbeckia,  Bl.  361 
Esenbeckia,  Z?rt(i.  67 
Esenbeclna,  H.  B.  K.  471 
Esera,  Neck.  434 
Esmarchia,  Reichb.  498 
Esopon,  Rafin.  715 
Espejoa,  i>C.  712 
Espeletia.  it/wt.  711 
Espera,  Willd.  372 
Espera,  -Dec.  19 
Espinosa,  Lagasc.  504 Esterbazva.  Mik.  685 
Esula,  l/aw.  281 
Etaballia,  Benth.  556 
Ethanium.  Salisb.  167 
Etbulia,  Cass.  709 
Etbulia,  Gartn.  710 Etbulieae,  709 
Etlingera,  Gieseke.  167 
Euactis,  Kutzing.  10 
Euarthrocarpus,  Lahill.  355 
Euastrum,  is'/ir.  10,  13 
Eubasis,  ̂ 'aitsb.  783 
Eucalyptus,  Herit.  737 

Eucapnos,  Bernh.  436 
Eucarpba,      Zir.  534 
Eucarya,  Mitch.  788 
Eucepbalns,  iVittt.  709 
Euceraea,  Mart.  331 
Eucbaetis,  Bartl.  et  Wendl.  471 
Eucharidium,  Fisch.  et  Mey,  725 
Eucbilus,  R.  Br.  553 
Eucliiton,  Z>C.  713 
Eucblora,  Eckl.  et  Zey.  553 
Euchloris,  Kunth.  115 
Eucbresta,  Benn.  555 
Eucbroa,  Fenzl.  511 
Eucbroma,  A'titt.  685 Euclea,  Linn.f.  596 Euclididae,  354 
Euclidium,  72.  Br.  354 
I'^uclinia,  y>C.  765 
Euclisia,  Nutt.  354 
Eucnemis,  Drid.  67 
Eucnemis,  Lindl.  182 
Eucomis,  Herit.  205 
Eucosia,  Blum.  182 
Eucrinum,  Mttf.  204 Eucrosia,  .ftTer.  158 
Eucrypbia,  Cav.  406 
Eucrypbieae,  Endl.  405 
Eucyatbocoma,  Fenzl.  119 
I^udema,  Humb.  et  B.  354 
Eudesmia,  72.  i?r.  737 
!:udianthe,  Reichb.  498 Eudiosmeaa,  471 
Eudorus,  Ca.ss.  713 
Eudoxia,  Dow.  614 
Euepidendrum,  Lindl.  181 Eufragia,  Co^.  685 
Eugamelia,  Fl.  Mex.  711 Eugeissona.  Griff.  139 
Eugenia,  ̂ Jf/c/i.  738 
Eugenioides,  Linn.  593 Eugratioleas,  684 
Euhymenia,  Kutzing.  10 
Eulalia,  Kunth.  116 Eulobus.  iVw^i.  725 
Eulopbia,  7^.  Br.  181 
Eulopbus,  Nutt.  779 
Euraacbia,  7>C.  764 Eumimoseae,  556 
i'lumorpba,  Eckl.  494 
Eumorpbia,  DC.  712 
Eunanus,  Benth.  684 
Eunomia,  7>C.  354 
Eunotia,  Ehr.  13 
Euonymeae,  588 
Euonymus,  L.  588 
Euosma,  Andrews.  604 
Euosmanthus,  J.  Ci<n".  721 
Euosmia,  H.  B.  K.  765 
Euparea,  Banks.  646 Eupatoriaceae,  703,  709 
Eupatorium,  Tournef.  709 
Eupetalum,  LiwdZ.  319 
Eupliorbia,  L.  281 
Eupborbiaceae,  273,  274* Eupliorbia;,  Juss.  274 
EupborbiaJes,  243,  246,  273* Eujmorbieae,  281 
Eupborbium,  J*?i.,281 
Eupboria,  Comm.  385 
Eupbrasieae,  685 
Eupbronia,  Mart,  et  Z.  565 
Euphrosinia,  Rchb.  711 
Eupbrosyne,  DC.  711 
Euploca,  Null.  653 
Eupodium,  J.  Sm .  82 
Eupogonium,  Kutzing.  10 
Euptelea,  Zucc  580 
Eupyrena,  Wight,  et  A^-n.  764 Eurbaphe.  75«c/t.  765 
Eurhapbis,  Trin.  115 Eurila,  Blanco.  795 
Euriosma,  Z>e5V.  555 
Eurotia,  Adans.  513 
Eurotium,  Lmi/c.  43 
Eurya,  Thunh.  397 
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Pkiryale,  Salisb.  411 
Euryalidc-E,  411 Euryandra,  Forsf.  424 
Euryanthe,  Schlecht.  397 
Eurybasis,  Brid.  ()7 
Eurybia,  Cass.  709 
I'.urybiopsis,  BC.  709 Eurychiton,  Nimmo.  641 
Eurycles,  Salisb.  15H 
Eurycoma,  Jack.  468 
Eurydice,  Pcrs.  161 
Eurylepis,  Bc'ith.  455 
Eurylobiura,  Hochst.  608 
Euryloma,  /)on.  455 
I'lurynema,  Endl.  479 
Ruryops,  Cass.  713 
ICiiryptera,  iV»«.  778 
Euryspermum,  Salisb  533 
Eurystegia,  Beuth.  455 
Eurystoma,  Benth.  455 
Eurytoenia,  iVifK.  77ci 
Eurythalia,  Renealm.  614 
Eurvtion,  £>t'c.  25 Euscaphis,  -S.  et  Z.  881 
Eusepala,  Baudo.  645 
Euspermte,  /"/or.  liv Kustachya,  Itafin.  685 
Eustachys,  i>(?k'.  115 Eustathes,  Lour.  3S5 
Eustegia,  /I.  Br.  626 Eustichia,  Brw^.  67 
Eustoina,  Don.  614 
Eustrepbus,      Br.  205 Etistrobilus,  £rtcZZ.  533 
lOutassa,  Salish.  22y 
Eutaxia,  R.  Br.  553 
Eute  ia,  iJ.  Br.  575 
Euterpe,  G'artn.  138 1':uthales,  R.  Br.  695 
Euthalia,  J'en^ri.  498 Euthamia,  DC.  710 
Euthemis,  Jack.  475 
Eutmon,  Rajin.  501 
Eutoca,  jR.  Br.  639 
I'kitomia,  Haw.  13 
Eutrema,  iJ.  Br.  354 
P'utriana,  Trin.  116 Eutropia,  Kl.  282 
Eutropis,  I'a^c.  626 Euxenia,  Cham.  710 Euxeniete.  710 
Euzomum,  Link.  355 
Evallaria,  At'c/c.  205 Evandra,  R  Br.  119 
Evanthe,  Salisb.  455 
Evax,  (?ar<n.  710 
Evea,  Aubl.  764 
Evelyna,  Piijyp.  et  Endl.  181 
Evernia,  Achar.  50 
Eversmannia,  Bunge.  654 
Evodia,  Por^i.  471 
Evodia,  Gar^w.  537 
Evolvulus,  Linn.  631 
Evonymodaphne,  Nccs.  537 
Evonyuioides,  Soland.  385 
]':vonymus,  Tournef.  688 
Evopis,  C'a**.  713 I'^vosmia,  //.  e<  B.  765 Evota,  Lindl.  182 
Ewyckia,  BUtin.  7.33 
J'xacum,  Li/ui.  614 Exadenus,  Gries.  614 
Exarrhena,  7J.  Br,  656 
Excipula,  i<'ne.v.  42 Exccecaria,  281 
Excreniis,  Willd.  205 
Exidia,  Fries.  42 
Exilaria,  Grev.  13 
Exitelia,  BZam.  364 
Exoacantha,  Ldbill.  779 
Exocarpeae,  Arnott.  .530 
Exocarpus,  Labill.  531 
Exocbaeniura,  (rrts.  614 
Exogense,  B(7.235 
Exogens,  4,  235* 

Exogonium,  CAow.  631 Exomis,  Moq.  513 
Exorhizeae,  iiic/t.  235 
Exosporium,  Link.  43 Exostemma,  L.  C.  Rich.  765 
Exostyles,  Schott.  556 
Exotbea,  .Vac/ad!.  385 
Bxothostemon,  G.  Don.  601 
Exydra,  Endl.  116 
Eyselia,  iV'ecft.  771 Eyselia,  Reichb.  712 
Eysenhardtia,  //.  B.  554 
Faba,  Toiirn.  554 
Fabaceffi,  539,  544* Fabago,  Tonrn.  479 
Fabiana,  /Jan'^  c'<  P.  621 Fabria,  ̂ .  J!/.  689 
Fabricia,  Adans.  661 
Fahricia,  Giirtn.  738 
Fabricia,  /S'f()/>.  .554 Fabronia,  Raddi.  67 
Facchinia,  7ic^6  497 
Facelideae,  714 
Facelis,  Cass.  714 
Fadgenia,  Endl.  295 
Fadgenia,  Hook.  80 
Fagara,  £a;«.  473 
Fagarastrum,  Don.  460 
Fagelia,  Neck.  555 
Fagonia,  Tonrn.  479 
Fagopyrum,  Tourn.  504 
Fagrsea,  Thunb.  604 
Fagus,  L.  291 Falcaria,  Rivin.  778 
Falcatula,  Foist.  554 
Falconeria,  Royle.  259 
Faldermannia,  Bung.  661 
Falkia,  /.  632 
Fallopia,  Adans.  504 

.  Fallugia,  i?;id;.  565 
Faramea,  Aubl.  764 
Farnesia,  Ga*p.  556 
Fai-obsea,  713 
Farsetia,  Torr.  354 
Fartinia,  Dumort.  xxxvi Fasciata,  Gray.  22 
Fasciola,  Dim.  59 
Fastigiaria,  Siackh.  24 
Fatioa,  -/)C.  575 
Fatoua,  Gawd.  268 
Fatreea,  Thouars.  718 
Faiijasia,  Cass.  713 
Faustula,  DC.  713 
Favolus,  Fries.  41 
Favonium,  Gdrtn.  7lo 
Fesea,  Spreng.  711 Fedia,  Adans.  698 
Fedia,  MoiicTi.  698 
Feea,  Bo?-?/.  80 Fegatella,  iJadd.  58 Felicia,  DC.  709 
Feliciana,  Camb.  733 
Fenzlia,  Bew^/t.  636 
Fenzlia,  Endl.  733 
Ferberia,  A?cop.  370 
Ferdinanda,  Lagasc.  711 
Ferdinandea,  Pohl.  765 
Ferdinandusa,  Bo/i^.  765 
Fereiria,  Vand  765 
Feretia,  Bgi.  764 
Fernandesia,  Ruiz  et  P.  181 
Fernelia,  Comm.  765 
Ferns,  78 
Feronia,  Corr.  458 
Fen-eola,  Roxb.  .596 
Ferula,  Toiirn.  778 
Ferulago,  iToc/i.,  778 
Festuca,  Linn.  il6 Festuceae,  1 16 
Feuillsea,  B.  315 
Fibigia,  Med.  354 Fibraurea,  Lour.  309 
Fibrillaria,  Pers.  44 
Ficaria,  Dill.  428 

Fichtea,  C.  H.  Sch.  715 
Ficinia,  Schrad.  1 19 Ficinidas,  1I9 
Ficoidales,  243,  245,  246,  523' Ficoideae,  Dill.  527 
Ficoideae,  Juss.  525 Ficoids,  525 
Ficus,  Tourn  268 
Fidelia,  Schidtz.  715 
Fieldia,  yl.  Cunn.  672 
Fieldia,  GaHcZ.  181 
Figworts,  681 
Filaginopsis,  Tourn.  710 
Filago,  Tourn.  713 
Filago,  lF/«d.  710 
Filicales,  53.  74* Filices,  Juss.  74 
Filices,  L.  xxxiv 
Filices  verse,  Willd.  ̂ JS Filicinse,  Perl,  xlix 
Filipendula,  Tourn.  565 
Fillsea,  Gjtt'W.  et  P.  55G Filum,  22 
Fimbriaria,  Nees.  58 
Flmbriaria,  Stackh.  25 
Fimbriaria,       B«7.  390 
Fimbrillaria,  Cass.  710 
Fimbristylis,  Vahl.  119 
Fiuckea,  Klotzsch.  455 
Findlaya,  BowtZ.  646 
Fingerhuthia,  iVee*.  115 
Finlaysonia,  Wall.  626 Fintelmannia,  Kunth.  119 
Firensia,  JVccft.  629 
Firmiana,  Mart.  362 Fir-rapes,  452 
Fischera,  Spreng.  778 
Fischera,  Swartz.  455 
Fischeria,  Z>C.  10,  626 
Fissenia,  R.  Br.  745 
Fissidens,  Hedw.  67 
Fissilia,  Comm.  444 
Fissurina,  i<'e'e.  50 Fistularia,  Gr^t.'.  19 Fistulina,  Btdl.  41 
Fiwa,  Gwci.  537 
Flabellaria,  Cav.  390 
Fhabellaria,  Link.  19 Flacourteaj,  328 
Flacourtia,  Comm.  328 
FlacourtiaceEe,  326,  327* 
Flacourtianeas,  Rich.  327 
Flagellaria,  Linn.  188 
Flagellaria,  *StacA.  22 
Flagellariese,  Endl.  188 
Flammula,  i-'riV*.  41 Flaveria,  Juss.  711 Flaveriese,  711 
Flax  worts,  485 
Fleischeria,  Stmd.  364,  715 
Flemingia,  Ham.  679 
Flemingia,  Roxb.  555 
Fleurya,  Gaad.  262 Flindersia,  R.  Br.  462 
Florestina,  Cass.  712 
Florida;,  J.  ̂ pr.  23 
Florinda,  Nor.  588 
FlorUea,  Spr.  691 Floi-kea,  IF.  367 
Floscopa,  Lour.  795 
Flotovia,  Spreng.  714 
Flourensia,  Camb.  498 
Flourensia.  />C.  711 
Fluggea,  iJtV/t.  205 
Fluggea,  Willd.  282 Fluidacia,  Dumort.  xxxvii 
Fluviales,  Vent,  et  Rich.  143 
Fluvialis,  Mich.  144 
Fceniculum,  Adans.  778 
Foenura  Graecum,  Tournef.  654 
Fcetidia,  Comm.  755 FoUiculares,  533 
Fontanesia,  Labill.  617 
Fontenellea,  S<.  B^i^.  665 Fontinalis,  Z/mn.  67 
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.  Fovbesia,  Eckl.  IM 
Forestiera,  J'oir.  283 PorestieresD,  Endl.  283 
Forficaiia,  Lindl.  182 
Forgardia,  Fl.  Fl.7\8 
Forgesia,  Comm.  752 
Fornicaria,  Blum.  181 
Fornicium,  Cass.  714 
Forrestia,  A.  Rich.  188 
Forrestia,  Kaf.  582 
Forskolea,  Linn.  262 
Porstera,  Linn.  f.  696 
Forsteronia,  C.  F.  W.  Mey.  601 
Forsteropsis,  Sender.  65)6 
Porsythia,  Vahl.  617 
Forsythia,  Walt.  753 
Fortuynia,  Schutt.  355 
FortuynidcE,  Boiss.  355 
Fosselinia,  Scop.  354 
Fossombronia,  Raddi.  59 
Fothergilla,  733 
Fothergilla,  A2rt7i.  784 
Fougeria,  3Ionch.  711 
Fougerouxia,  DC.  711 
Fouquiera,  //.  jB.  K.  795 
Fourcroya,  FcnL  158 
Foveolaria,  DC.  372 
Foveolaria,  J^^<^■^:  et  Pav.  593 Fragaria,  564 
Frageria,  DC  714 
Fragillaria,  Lyngb.  13 
Fragillariae,  jBory.  12 
Fragosa,  Ruiz  et  Pav.  778 
Franca,  Mich.  340 
Franciscaa,  DC.  346 
Franciscaria,  DC.  346 
Franciscea,  Pohl.  6S4 
Francisia,  721 
Francoa,  Cavan.  451 
FrancoaceiB,  446,  451* Francoads,  451 
Francoeuria,  Cass.  710 
Frangula,  Tourn.  582 
Frankenia,  Linn.  340 
Frankeniaceas,  326,  340* Frankeniads,  340 
Frankia,  Steitd.  710 
Franklandia,  R.  Br.  533 
Franklandidae,  533 
Franldinia,  Marsh.  397 
Franquevillia,  Gray.  614 
Franseria,  Caw.  7li 
Frasera,  Walt.6U 
Frauenhofera,  Mart  588 
Fraxinese,  616,  617 
Fraxinella,  Tourn.  471 
Fraxinellese,  Nees.  et  Martins.  469 
Fraxinus,  Tourn.  617 
Freemania,  BoJ.  713 
Freesa,  E'ffc;.  161 Freirea,  Gaud.  262 
Fremontia,  Torrey.  513 
Fresenia,  DC.  710 
Freuchenia,  Eckl.  161 
Freycinetia,  Oawd.  132 
Freycinetiese,  Ad.  Bronqyi.  130 
Freyera,  Reichh.  77i) 
Freyeria,  Scop.  617 
Freylinia,  Colla.  684 
Freziera,  397 
Fridericia,  Mart.  677 
Friedlandia,  Cham.  575 
Friedrichsthalia,  J'ew^;^.  656 Friesia,  DC.  372 
Friesia,  S'pr.  281 Fringe  Myrtles,  721 
Frisea,  Reichh.  788 
Fritillaria,  Linn.  204 
Fritzschia,  Cham.  733 
Frivaldia,  £;nd^.  710 
Frohlichia,  Mlinch.  511 
Frohlichia,  Vahl.  764 
Frohlichia,  TFm^/.  119 
Frolovia,  Ledeb.  713 
Froriepia,  A'oc/«.  778 

Frostia,  Bert.  93 
Fructaulia,  />?mor<.  xxxvii 
Fructesca,  DC.  604 
Fructifioria,  Dumort.  xxxvii 
Fructitegmia,  Dumort.  xxxvii 
Fructitubia,  Dumort.  xxxvii 
Fructungulia,  Dumort.  xxxvii FruUania,  Nces.  59 
Frullanioides,  Raddi.  .59 Friistulia,  Jr;.  13 
Fucaceje,  9,  20* Fuceue,  10,  22 
Fucellaria,  10 
Fuchsese,  725 
Fuchsia,  Plum.  725 
Fuchsia,  Swartz.  765 
Fucideas,  22 
Fucus,  L.  10, 22 
Fugosia,  Juss.  370 Fuirena,  Rotlb.  119 Fuirenea?,  119 
Fulcaldea,  Poir.  714 
Fulgia,  CAew.  50 Fullartonia,  DC.  710 
Fumana,  Spach.  350 
Fumaria,  Tourn.  436 
Fumariaceae,  432,  435* Fumariese,  436 
Fume  worts,  435 
Funaria,  Hedw.  67 
Fungales,  7,  29* 
Fungi,  Jms*.  29 
Fungi,  L.  xxxiv 
Funginia,  Dumort.  xxxvii 
Funifera,  Leandr.  531 
Funkia,  Dennst.  718 
Funkia,  Spreng.  205 
Funkia,  TF*7M.  192 
Furcaria,  i)C.  370 
Furcaria,  i^esi'.  80 
Furcellaria,  Lamx.  24 
Furnrohria,  iToc/j.  778 
Fusanus,  Linn.  788 
Fusarium,  ifc.  43 
Fuscaria,  Stackh.  25 
Fuscina,  Schrank.  67 
Fusiconia,  Pa^w.  67 
Fusidium,  Link.  43 
Fusisporium,  i<'n(;-,f.  43 Fusoma,  Corda.  44 
Gabertia,  Gaud.  181 
Gsertnera,  Lam.  604 
Gairtnera,  Retz.  691 
Gagea,  Raddi.  67 
Gagea,  -Sa^wft.  204 
Gagnebina,  Neck.  556 
Gaguedi,  Bnice.  533 
Gahnia,  i^orst.  119 
Gaillardia,  i^'ott^r.  711 Gaillardieje,  711 
Gaillardotella,  Bory.  18 
Gaillionia,  A.  Rich.  764 
Gaillona,  Bonnem.  25 
Gaillonella,  ̂ o?-?/.  13 Gaimardia,  Gaudich.  120 
Gaiodendron,  G.  Don.  791 
Galacinese,  Don.  451 
Galactia,  P.  Br.  555 
Galactites,  Monch.  714 
Galactodendrum,  H.  271 
Galanthus,  Linn.  158 
Galardia,  Lam.  711 
Galasia,  Ca**.  715 
Galatea,  Cass.  709 
Galatella,  Cas*.  709 
Galathea,  Herb.  158 
Galathea,  Salisb.  161 
Galathenium,  iV?<«.  715 
Galax,  Linn.  450 
Galaxaura,  Lamx.  22 
Galaxia,  Thunb.  161 
Galbanophora,  Neck.  77S 
Galbanum,  -Don.  778 
Galdicia,  Ner.  5S2 
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Gale,  Tourn.  256 
Galeana,  Llav.  et  L.  715 
Galeandra,  Lindl.  181 
Galearia,  Presl.  554 
Galedragon,  Gray.  700 
(ialedui)a,  Lour.  555 
Galega,  Tourn.  554 Galegeae,  554 
Galenia,  Zinn.  527 
Galeobdolon,  Monch.  662 
Galeoglossum,  .4.  iiic/t.  182 Galeola,  Lour.  183 
Galeopsis,  linn.  662 
Galeottia,  A.  Rich.  182 
Galera,  Blum.  183 
Galera,  Fr<V*.  41 Galeworts,  248,  256 
Galiaceaj,  756,  768*,  772 
Galiastrum,  Heist.  498 Galiea;,  Turp.  768 
Galiniera,  Del.  764 
Galinsoga,  Ruiz  et  P.  712 
Galinsogaea,  Zucc.  712 
Galinsogea,  Less.  712 Galinsogeae,  712 
Galipea.  Auhl.  471 
Galium,  Zinn.  771 
Gallaria,  Schrank.  733 
Gallesia,  Casar.  386 
Galop ina,  Thunb  746 
Galopthalmum,  715 
Galordia,  Rcuseh.  711 
Galorhoeus,  //aw.  281 
Galphimia,  Cai;.  390 Galurus,  Spr.  281 
Galvania,  Vand.  764 
Galvezia,  Z>om6.  684 
Galvesiia,  Ruiz  et  Pav.  473 
Gamocarpha,  DC.  701 
Gamochilum,  >Fa?p.  5.54 
Gamochilus,  Lestib.  167 
Gamolepis,  Less.  712 
Gamoplexis,  J^a^c.  182 Gandola,  Rumph.  524 
Gandsulium,  Rumph.  167 
Ganitrus,  Gcirfn.  372 
Ganja,  Rumph.  372 
Gansblum,  Adans.  354 
Ganymedes,  //aw.  158 
Garcia,  iJoAr.  281 
Garciana,  Loiir.  186 
Garcilassa,  Pbpp.  711 
Garcinia,  Z/nn.  402 
Garciniese,  402 
Gardenia,  Ell.  765 Gardenidse,  765 
Gardeniola,  Cham.  765 
Gardneria,  Wall.  604 
Gardoquia,  iiut^;  et  P.  661 Garidella,  Tomto.  428 
Garnotia,  Brongn.  115 
Garrya,  Douql.  295 
Garryacerc,  294,  295*,  772 Garryads,  295 
Garryales,  243,246,294* Gartnera,  Schreb.  390 
Garuga,  Roxb.  460 Garuleum,  Cass.  710 
Gasparinia,  Endl.  611 Gasteria,  /)?yw.  205 Gasterocarpidae,  25j. 
Gasteromycetes,  41gf^2 
Gasteromyci,  Grev.  29 Gasterothalameas,  50 
Gastonia,  Comm.  781 
Gastridium,  Palis.  115 
Gastridium,  Grev.  25 
Gastrocarpha,  Z>on.  714 
Gastrochilus,  Don.  181 
Gastrochilus,  Wall.  167 
Gastroclonium, /CtiteMigr.  11 
Gastrodia,  R.  Br.  182 Gastrodidae,  182 
Gastroglottis ,  Blum.  181 
Gastrolobium,  ii.  Br.  553 
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Gastrolychnis,  Fenzl.  498 
Gastromeria,  Don.  684 
Gastronema,  Herb.  158 
Gastropodium,  Lindl.  181 
Galtenhofia,  Neck.  712 
Gatyona,  Cass.  715 
Gaudichaudese,  A.  de  J.  390 
Gaudichaudia,  Kih.  390 
Gaudinia,  Gaji.  509 
Gaudinia,  Palis.  116 
Gaultheria,  Linn.  455 
Gaura,  Linn.  725 
GaurejE,  725 
Gauridium,  Spach.  725 
Gautiera,  Kalm.  455 
Gautiera,  Fi/;/:.  42 
Gavilea,  Popp.  182 
Gaya,  <?ai<d.  778 
Gaya,  H.  B.  K.  370 
Gaya,  Spreng.  364 Gaylussacia,  Kunth.  758 
Gay ophy turn,  ̂ .  Jiw*.  725 
Gazania,  Gartn.  713 
Geanthia,  199 
Geanthus,  Reinw.  167 
Geaster,  Fers.  42 
Geblera,     e<  M.  282 
Geeria,  Siwrn.  397 
Geigera,  Schott.  471 
Geigeria,  G^ries.  710 Geisenia,  Rafin.  428 
Geissaspis,  W.  et  A.  554 
Geisseleria,  Kl.  281 
Geissois,  Labill.  572 
Geissoloma,  Lindl.  578 
Geissolomese,  iJjidl.  577 
Geissomeria,  Z/indL  679 
Geissorhiza,  Ker.  161 
Geissostegia,  Benth.  455 
Geitonoplesium,  ^.  C.  205 
Gela,  Loureir.  473 
Gelasine,  ̂ erf).  161 
Gelatinaria,  FVorke.  50 
Gelatinaria,  Roussel.  22 
Gelidiea;,  10 
Gelidium,  Lamx.  10,  25 
Gelinaria,  Bonder.  796 
Gelonium,  Gdrtn.  385 
Gelonium,  Roxb.  281 
Gembanga,  Blum.  139 
Gemella,  Zour.  385 
Geiidarussa,  iVees.  680 
Genea,  Fitt.  43 
Genesiphylla,  fieri*.  282 
Genetyllis,  DC.  721 
Genicularia,  Rouss.  22 
Geniosporum,  Wall.  661 
Geniostoma,  i^'orx<.  604 Genipa,  Blum.  765 
Genipella,  i.  C  iiic^.  765 
Genista,  Linn.  554 
Genistese,  553 
Genlisea,  St.  Hit.  686 
Genlisia,  Reichb.  161 
Genoplesium,  jK.  Br.  183 
Genoria,  575 
Genosiris,  Labill.  161 
Gentiana,  Tournef.  614 
Gentianaceae,  594,  612*.  668 
Gentianales,  245,  246,  594* Gentianeag,  612,  614 
Gentianella,  Itxjrk.  614 
Gentianworts,  612 
Geocalycidffi,  60 
Geocalyx,  Nees.  60 
Geochorda,  Ch.  685 
Geocyclus,  Kidzing.  10 
Geodorum,  Jacks.  182 
Geoffroya,  Jacq.  555 
Geoglossum,  Pers.  43 
Geonoma,  IFiWd.  139 
Geophila,  Berg.  199 
Geophila,  Dou.  764 
Geopogon,  Endl.  115 
Georchis,  Lindl.  183 
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Georgia,  Ehrh.  67 
Georgia,  Spreng.  710 
Georgina,  Tre7W.  710 
Gerania,  Juss.  493 
Geraniacese,  484,  493* 
Geraniales,  244,  246,  484* Geranium,  Herit.  494 
Gerardia,  Linn.  685 
Gerardiese,  685 
Gerascanthus,  P.  Br.  629 
Gerbera,  Gronov.  714 
Gerberia,  Scop.  361 
Germanea,  iam.  661 
Gerontogea,  Cham.  765 
Geropogon,  X-mn.  715 Gersinia,  Ner.  181 
Geruma,  Forsk.  440 
Geryonia,  Schrank.  568 
Gesnera,  Mart.  672 
Gesneraceaj,  668,  761* Gesnerese,  672 
Gesnerese,  Fon  Martins.  671 
GesneriacesB,  /yiH/c.  671 
Gesnerieae,  Rich,  et  Jtiss.  671 Gesnerworts,  671 
Gesnouinia,  Gaud.  262 
Gethioides,  Col.  205 
Gethyllis,  Xww.  158 
Gethyra,  Salisb.  167 Getonia,  Roxb.  718 
Gaum,  Linn.  565 
Geunsia,  Blum.  664 
Geunsia,  i^'Z.  mea;.  501 Ghiesbrechtia,  ^.  iitcA.  182 
Ghinia,  Schreb.  664 
Gibbaria,  Cass.  715 
Gibbera,  Fm'5.  44 Giesekia,  Linn.  509 
Gifola,  Z>C.  713 
Gigandra,  Salisb.  455 
Gigantea,  S<ac/c.  22 
Gigartina,  Lamx.  10,  25 
Gigartinese,  10 
Gigarum,  Ccesalp.  129 
Gilia,  Ruiz  et  Pav.  636 
Gilibertia,  Gmel.  464 
Gilibertia,  jRwi^  e<  Pav.  781 
Gillenia,  Monch.  565 
Gilliesia,  Lindl,  197 
Gilliesiaceffi,  195,  196* GiUiesiads,  196 
Gimbernatia,  i2.     P.  718 
Ginalloa,  Ko)-th.  791 Gingerworts,  165 
Gingidium,  Fo7-st.  778 Ginginsia,  DC.  498 
Ginko,  Kdmpf.  231 
Ginnania,  IHetr.  781 
Ginnania,  Mont.  25 
Ginnannia,  Scop.  556 
Ginora,  Linn.  575 
Ginoria,  Jact?.  575 
Girardia,  Gray.  19 
Girardinia,  Gaud.  262 
Girodella,  (?a««.  13 
Gisopteris,  Bernh.  81 
Gissonia,  Salisb.  533 
Githago,  498 
Givotia,  281 
Glabraria,  Linn.  537 
Gladiolus,  Towrn.  161 
Glseoponis,  Mont.  41 Glandularia,  Gmel.  664 
Glandulifolia,  Wendl.  471 
Glaphyranthus,  £nd;.  737 
Glaphyria,  Jacg'.  738 Glastaria,  Boiss.  S55 Glastum,  DC.  355 
Glaucium,  Tourn.  431 
Glaux,  Tourn.  645 
Glebionis,  Caw.  712 
Glechoma,  Linn.  662 
Glechon,  Spreng.  661 
Gleditschia,  Ziiww.  556 
Gleicheneae,  It.  Br.  80 

Gleichenia,  Smith.  80 
Gleicheniacese,  Mart.  o<i 
Glinus,  Z.  626 
Gliocladium,  Corda.  43 
Gliostroma,  Corda.  44 
Gliotrichum,  Eschw.  44 
Gliricidia,  Kunth.  555 
Glischrocaryon,  Ziidf.  723 Glissanthe,  Salisb.  167 
Globba,  Linn.  167 
Globifera,  (rmei.  685 
Globularia,  Zinn.  667 
Globularinese,  DC.  666 
Globulea,  Saw.  34G 
Globnlina,  Link.  18 Globulina,  Tttrp.  18 
Glochidion,  Forst.  282 
Glochidonopsis,  Adr.  Juss.  282 Gteocapsa,  Kutzing.  9 Gloeosiphe8e,9 
Gloeotila,  Kutzing.  10 
Gloiocladia,  J.  ̂ ^/i.  24 
Gloiocladidffi,  24 
Gloiococcus,  Shutt.  18 Gloiodictyon,  Ag.  13 
Gloiopeltis,  J.  ̂(/A.  24 Gloiotrichia,  J.  Ag.  18 
Glomera,  Blum.  181 
Glonium,  Miihlenh.  43 
Gloriosa,  Linn.  205 
Glossanthus,  Klein.  672 
Glossarrhen,  if.  <?«  Z.  339 
Glossaspis,  Zindl.  182 
Glossocardia,  Cass.  711 
Glossocarya,  PFaJl.  664 Glossocomia,  Don.  691 
Glossodia,  R.  Br.  182 
Glossogyne,  Cass.  711 Glossoma,  Schreb.  783 
Glossonema,  Dec.  626 
Glossopetalum,  Schreb.  588 
Glossospermum,  IFaJl.  364 Glossostemon,  -Des/.  364 
Glossostephanus,  E.  M.  626 
Glossostigma,  Am.  685 
Glossostylis,  Cham.  6S4 Glossula,  ZincZ;.  182 Glossula,  Raf.  794 
Glottidium,  Z)esu.  554 
Gloxinia,  Herit.  672 
Glumales,  103,  105* Glumosia,  Herb.  161 
Gluta,  Linn.  467 Glutago,  Comm.  791 
Glutinaria,  Comm.  710 
Glyce,  Zijidt.  354 Glyceria,  Nutt.  778 
Glyceria,  R.  Br.  116 Glycideras,  Coss.  715 
Glycine,  Linn.  555 
Glycineae,  555 
Glycosma,  Nutt.  779 
Glycosmis,  Corr.  458 
Glycyphylla,  i?a;?n.  455 Glycyrrhiza,  Linn.  654 
Glypha,  Loureir.  695 
Glyphia,  Cass.  715 Glyphida3,  50 
Glyphis,  Achar.  50 
Glyphocarpus,  R.  Br.  67 
Glyphomitrion,  Brid.  67 Glyphomitrium,  Schw.  67 
Glyphospermum,  Don.  614 
Glyptospermae,  Fe)it  40 Gmelina,  Linn.  664 
Gnaphalium,  Don.  713 
Gnaphalium,  Tourn.  712 
Gnaphalium,  Vaill.  710 
Gnaphalodes,  Tourn.  710 
Gnaphalopsis,  Z>C.  715 Gnemon,  Rumph.  234 
Gnephosis,  Cass.  712 
Gnetaceae,  222,  232* Gneteas,  Blume.  232 
Gnetum,  Linn.  2j4 

&C. 
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Gnidia,  Linn.  531 
Goclmatia,  H.  B.  K.  714 
Godetia,  Spacli.  725 
Godinella,  Lestib.  645 
Godovia,  Pers.  397 
Godoya,  Ruiz  et  Pav.  397 
Gcrppertia,  Nees.  1()9,  537 
Gcethea,  N.  et  M.  370 
Goetzea,  Wydl.  795 
Golioria,  Neck.  778 
Goldbachia,  DC.  355 
Goldbachia,  Trin.  116 
Goldfussia,  Nees.  679 
Gomara,  Adans.  346 
Gomara,  jSwij;  et  Pav.  685 
Gomesia,  Z,tei>.  715 
Gomeza,  B.  Br.  182 
Gomezia,  Mut.  764 
Gomezium,  DC.  555 
Gomortega,  R.  et  P.  537 
Gomphandra,  Wall.  444 
Gomphea,  Schreb.  475 
Gomphichis,  Z/iwdL  182 
Gomphidius,  Fr.  41 
Gomphocarpus,  i2.  Br.  626 
Gompholobium,  Smith.  553 
Gomphonema,  ^(y.  13 
Gomphopetalum,  Turcz.  778 
Gomphophorus,  ^nd.  67 
Gomphosphoria,  Kutzing.  9 
Gomphostigma,  Turoz.  685 
Gomphostemma,  WaJJ.  662 
Gomphostylis,  IFaJi.  181 
Gomphrena,  Linn.  511 
Gomphrenese,  511 
Gomutus,  Eumph.  138 
Gonatanthus,  Kl.  129 
Gonatobotrys,  Corda.  43 
Gonatocarpus,  IFiWd.  723 
Gonatorhodius,  Corda.  43 
Gonatotrichum,  iVees.  43 
Gongora,  Fl.  Peruv.  182 
Gongroceras,  Kutzing.  10 
Gongronea,  ̂ idJ.  627 
Gongrosira,  10 
Gongycladon,  Linh.  22 
Gongylanthus,  Nees.  60 
Gongylocarpus,  Schied.  et  D.  725 
Gongylocladiura,  Wallr.  44 
Goniocarpus,  iTon.  723 
Goniocaulon,  DC.  714 
Goniochiton,  Bl.  464 
Goniocystis,  Hassall.  796 
Gonioma,     Jlfe?/.  601 
Goniophlebium,  Blum.  79 
Goniopteris,  Presl.  79 
Goniosporium,  Diwfc.  43 
Goniostemma,  Wight.  626 
Goniothalamus,  Blum.  422 
Goniotrichium,  Kutzing.  10 
Gonocarpus,  Hamilt.  718 
Gonocarpus,  Thunb.  723 
Gonogona,  Diwfc,  182 
GonolobeEe,  626 
Gonolobus,  Michx.  626 
Gonopyrum,  jFwc^.  504 
Gonospermum,  Xcss.  712 
Gonotheca,  Blum.  765 
Gonyantbes,  Diitm.  172 
Gonzalagunia,  Ruiz  et  Pav.  765 
Gonzalea,  Pers.  765 
Goodenia,  -Sm.  695 
Goodeniacese,  649,  688,  694* Goodeniads,  694 
Goodenieae,  695 
Goodenovia,  R.  Brown.  657,  694 
Goodia,  Salisb.  553,  554 
Goodyera,  R.  Br.  182 
Gordonia,  Ellis.  397 
Gorinkia,  Presl.  354 
Gorteria,  Gdrtn.  713 
Gorterieae,  713 
Gossampinus,  Rumph.  361 
Gossypianthus,  Hook.  511 
Gossypium,  Linn.  370 

Gothofreda,  Fene.  626 
(Jouania,  Jacq.  582 
Goiiffeia,  i2of>.  et  Curt.  498 
Goupia,  588 
Goupilia,  Herat.  44 
Gourliea,  Gill.  555 
Govenia,  Lindl.  182 
Grabowskya,  Schlecht.  622 
Gracilaria,  Crew.  25 
Graderia,  Benth.  685 
Grajllsia,  Doiss.  354 
Graeraia,  /foo;fc.  712 
Graflfenrieda,  Mart.  733 
Grafia,  Reichb.  779 
Grahamia,  Citi.  501 
Gramina,  Juss.  106 
Gramina,  Z/.  xxxiii 
Graminacea;,  105,  106* Gramineaj,  R.  Br.  106 
Grammanthes,  DC.  346 
Grammarthron,  Cass.  713 
Grammatocarpus,  PresL  745 
Grammatophyllum,  Bl.  181 
Grammatotheca,  Presl.  693 
Grammica,  //Our.  634 
Gramniita,  BonnewMis.  25 
Grammitis,  Swartz.  79 
Grammonema,  ^gr.  13 
Grammosciadium,  DC.  779 
Graiiadilla,  Tourncf.  334 
Granadilla,  X>C.  334 
Granateae,  Z>on.  734 
Grandinia,  Fr.  41 
Grangea,  Adans.  710 Grangeineae,  710 
Grangeria,  Comm.  543 
Graniferse,  ̂ gr/i..  95 
Granulinia,  Dumort.  xxxvii 
Graphephorum,  Desv.  115 Graphidese,  Chev.  45,  50 
Graphiola,  Poit.  42 
Graphis,  Eschw,  50 
Graphis,  i^ries.  50 Graphium,  Corda.  43 
Graptophyllum,  iVees.  680 Grasses,  106 
Grastidium,  Bl.  181 
Grateloupella,  Bory.  25 
Grateloupia,        10,  25 
Gratiola,  L.  685 
Gratioleae,  684 
Graumiillera,  Reichb.  145 
Gravenborstia,  Nees.  785 
Graya,  iibofc.  it  Am.  Sl'iS Greenia,  Natt.  115 
Greenia,  Wight,  et  Am.  765 
Greenovia,  W.  et  Berth.  346 
Greenwaya,  Gieseke.  167 
Greggia,  Gdrtn.  738 
Gregoria,  jOti^y.  645 
Grevillea,  R.  Br.  533 Grevillidae,  533 
Grewia,  Juss.  372 
Grewidae,  .372 
Grias,  Linn.  755 
Grieleae,  Sweet.  563 
Grielum,  Linn.  565 
Grieselinia,  Neck.  555 
Griffinia,  ̂ Ter.  158 
Griffithia,  R.  Br.  67 
Griffithia,  Wight,  et  Am.  765 Griffithsia,  Ag.  10,  22 
Grimaldia,  Schrank,  555 
Grimaldia,  Raddi.  58 
Grimniia,  Ehrh.  67 
Grindelia,  PTiJJd.  710 
(irisebachia,  Klotszch.  455 
Griselinia,  J'or^^.  795 Grislea,  Do//^.  575 
Grobya,  Lindl.  182 
Grona,  Zoiir.  555 
Gronovia,  Linn.  745 
Gronovieae,  Endl.  744 
Grossales,  246,  749* I  Grossulaceae,  Mirb.  750 

fJrossularia,  Toumef.  751 
(irossulariaceae,  749,  750* (Jrossularieae,  750 
fJroutia,  Guillem.  444 
Grubbia,  Berg.  7H5 
(Jrubbiaceae,  jKnri(.  785 
Gruinales,  L.  xxxiv 
Grumilea,  Gdrtn.  764 
Guaco,  /("a/.  794 Guadua,  Kunth.  116 
Guaiacanae,  Jmss.  595 Guaiacara,  Tourn.  596 
Guaiava,  Toumef.  738 
Guajacum,  Plum.  479 
Guanabanus,  Plum.  422 
Guandiola,  .Sfe.  711 
Guapea,  Gomez.  591 Guapurlum,  Jmss.  738 
Guardiola,  ̂ .  D.  K.  711 
Guarea,  Linn.  464 
Guariruma,  Cass.  714 
Guatteria,  ilui^  et  Pav.  422 Guazuma,  Piwm.  364 
Guepinia,  Fr.  41 
Guepinia,  Bart.  354 Guettarda,  Fen«.  764 Ciuettardidae,  764 
Guevinia,  MoUn.  633 
Guicbenotia,  Gay.  364 
Guidonia,  Plum.  .331 
Guiera,  Adans.  718 
Guilandina,  Zinn.  555 
Guildingia,  Zfoofc.  733 Guilielma,  Mart.  139 
Guilleminea,  iZ.  B.  K.  528 
Guilleminea,  A'ecfc.  783 Guindilia,  Gill.  473 
Guioa,  Cav.  385 
Guizotia,  Cass.  711 
Giildenstaedtia,  Fisch.  554 
Guldenstsedtia,  iVecA;.  513 
Gumillea,  Ruiz  et  Pa,v.  572 Gumira,  Rumph.  664 
Gundelia,  Tourn.  709 
Gundelsheimera,  Cass.  709 
Gunisanthus,  A.  DC.  596 
Gunnera,  Linn.  781 
Gunnia,  XindJ.  181 
Guntheria,  Spreng.  712 
Gtintheria,  Trevir.  57 
Guntheria,  ̂ ndr^:.  355 
Gupia,  Jaum.  588 
Gussonea,  ̂ .  181 
Gussonea,  Presl.  119 
Giissonia,  Spr.  281 
Gustavia,  Dtnn.  755 
Gutierrezia,  Lagasc.  711 Guttiferae,  J7.6ss.  400 
Guttiferales,  244,  246,  392* Guttifers,  400 
Guzmannia,  Ruiz  et  P.  148 
Gwillimia,  Rottl.  419 
Gyalecta,  Achar.  50 
Gyas,  Salisb.  181 
Gyranacanthus,  Nees.  679 
Gymnachaena,  Reichb.  713 
Gymnadenia,  i2.  l82 Gymnadenidffi,  182 
Gymnandra,  Pall.  667 GjTnnanthe,  Tay.6Q 
Gymnantbemum,  Cass.  709 
Gymnanthera,  R.  Br.  625 
Gymnantbes,  Sw.  281 
Gymnaiithus,  Jungh.  419 
Gymnarrben,  Steud.  710 
Gymnarrhen,  Leandr.  281 
Gymnarrhena,  Des/.  710 
Gymneia,  Benth.  661 
Gymnema,  ^.  Dr.  627 
Gymnema,  Rajin.  710 
Gymnobaianus,  A'ees.  &37 Gymnocarpus,  Forsk.  499 

I  Gymnoceplialium,  Df.  271 
iGymnocephalus,  Schw.  67 
I  Gymnocladus,  Dam,  555 

3  O  2 
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Gymnocline,  Cass.  712 
Gymnocoronis,  DC.  709 
Gymnodiscus,  Less.  713 
Gymnogens,  4,  221* Gymnogongrus,  Mart.  25 
Gymnogonia,  R.  Br.  358 
Gymnogramme,  Desv.67 
Gymnogyne,  Steetz.  711 
Gymnogynum,  Palis.  70 
Gymnolaena,  DC.  711 
Gymnoloma,  Ker.  711 
Gymnolomia,  Kunth.  711 
Gymnomitridje,  60 
Gymnomitrium,  Corda.  60 
Gymnonychiura,  BarW.  471 
Gytnnopetalum,  Am.  3l5 
Gymnophlaea,  Kutzing.  10 
Gymnoplilasaceae,  10 
Gymnopogon,  Palis.  116 
Gymnopsis,  />(7.  711 
Gymnopteris,  Pm^.  79 
Gymnoreime,  Decaisne.  656 
GymnoschcBnus,  iVces.  119 
Gymnosciadiura,  Hochst.  778 
Gymnoscyphus,  Cord.  60 
Gyinnosiphon,  Blum.  172 
Gymnosperma,  I/C^s.  710 
Gymnospermae,  Nixus.  221 
Gymnospermse,  Kutzing.  9 
Gymnospermese,  710 
Gymnospermes,  ^d.  Brongn.  221 
Gymnosphaera,  25;wm.  80 
Gymnosporangium,  Lk.  42 
Gymnosporium,  Corda.  44 
Gymnostachys,  B.  Br.  194 
Gymnostachyum,  Necs.  680 
Gymnostephium,  iew.  710 
Gymnostichum,  Sch7-eb.  116 Gymnostomum,  Hedw.  67 
Gymnostyles,  712 
Gymnotheca,  Decaisne.  521 ,  745 
Gymnothrix,  Palis.  115 
Gynaion,  J.  Z>C.  629 
Gynandropsis,  DC  358 
Gynanthistrophe,  Poii.  556 
Gynapteina,  Blum.  781 
Gynastrum,  Neck.  665 
Gyneriura,  //.  -B.  K.  115 
Gynestum,  Poi<.  139 
Gyneteria,  Spreng.  710 
Gynheteria,  TFiW'cZ.  710 Gynocardia,  R.  Br.  324 
Gynocaipus,  Lesch.  696 
Gynochtodes,  Blum.  765 
Gynoon,  ̂ .  Jjm.  282 
Gynopachys,  Blum.  765 
Gynopleura,  Caw.  335 
Gynopogon,  Forst.  601 
Gynostemma,  Blume.  315 
Gynostoma,  I>C.  372 
Gynotroches,  Blum.  402 
Gynoxis,  Cas*.  713 
Gynura,  Cass.  713 
Gypsocallis,  Saltsb.  455 
Gypsophila,  Zijin.  498 
Gyrandra,  Gais.  614 
Gyratifi,  Swartz.  78 
Gyrinopsis,  G//ri>i.  579 
GjTOcarpeje,  Nces.  ab  Esenh.  717 
Gyrocarpus,  Jacq.  718 
Gyrocerus,  Corda.  42 
Gyrolophium,  Kunze.  44 
Gyromia,  iVuM.  218 
Gyroinium,  Wahlenh.  50 
Gyrophora,  Achar.  50 
Gyrophragmium,  jV/oni.  42 
Gyrosigma,  Hassall.  796 
Gyrostachys,  Ptr*.  182 
Gyrostemon, /><;.»/.  282 
GjTOStemoneae,  273.  282 
GjTOStomum,  Fries.  50 
Gyrotheca,  Salisb.  153 
Gyrothrix,  Corda.  43 
Gytonanthes,  Ralin.  «68 

Haasia,  Blum.  537 
Habenaria,  IF/Wd.  182 
Haberlea,  Friwaldsk.  672 
Haberlia,  Dennst.  467 
Hablitzia,  J5«e6.  511 
Habranthus,  ^ferft.  158 
Habrothamnus,  Endl.  621 
Habrozia,  Fenzl.  528 
Ilabzelia,  ̂   DC.  422 
Hacquetia,  Neck.  778 
Hadestaphyllum,  Dennst.  467 
Hafgygia,  Kutzing.  10 Hsemadictyon,  Lindl.  601 
Haemanthus,  Zmn.  158 
Haemaria,  Lindl.  182 
Heematoccus,  ^gr.  18 
Haematospermum,  TF.  281 Haematostrobus,  Endl.  90 
Hseraatoxylon,  ii>(jr.  555 
Haemax,  E.  Mcy.  626 
Haemocarpus,  Nor.  406 
Haemocharis,  Salisb.  397 
Haemodoraceae,  146,  151'= Haemodoreae,  153 
Haemodorum,  Smith.  153 
Haemodorum,  Wallr.  611 
llaemospermum,  i?^,  604 
Ilaenkea,  Ruiz  et  P.  588 
Haenkea,  Salisb.  501 
Haenkea,  Smith.  471 
Haenselera,  i?om.  715 
Hagea,  Vent.  499 Hagenbachia,  i\r.     M.  205 
Hagenia,  Eschw.  50 
Hagenia,  Monch.  498 
Hagenia,  Willd.  565 Hakea,  Schrad.  534 Halarachnion,  Kutzing.  10 
Halea,  Torr.  e<  (?ra(/.  711 
Halenia,  J5orM.  614 
Halerica,  /iTiz.  10 
Halesia,  693 
Halesia,  P.  Dr.  764 Halesiaceae,  Don.  592 
Halgania,  Gawd.  653 Halianthus,  Fr.  498 
Halidrys,  Stack,  et  Lyngb.  22 
Haligeria,  Dec.  22 Halimeda,  Z^z.  10 
Halimium,  Dun.  350 Halimocnemis.  C.  A.  M.  513 
Halimodendron,  Fisch.  554 
Halimolobos,  T.  354 
Halimus,  Lofjl.  527 Halimus,  7Fa«r.513 
Haliptilon,  Dec  25 
Halithridax,  Totj-^r.  19 Halleria,  Linn.  684 
Halleriacese,  Dmft.  681 
Hallia,  Dum.  498 
Hallia,  Thunb.  554 
Halmia,  ilfed.  560 
Halmyra,  Salisb.  158 Halochloa,  10,  22 
Halochloae,  10 
Halocnemum,  Bieb.  512 
Halodendron,  DC. 5.54 
Halodendrum,  Th.  665 
Halodictyon,  i^^te.  10 
Halodule,  Endl.lU 
Halogeton,  C.  ̂ .  Mey.  613 
Haloglossum,  iTte.  10 
Halophila,  Thouars.  483 
Halopithys,  A7^.  11 
Halopteris,  Ktz.  10 
Haloragaceag,  716,  722*,  772 Halorageae,  R.  Br.  722,  723 
Haloragis,  Forst.  723 Halorhiza,  Ktz.  10 
Halosaccion,  Ktz.  11 
Ilaloschcenus,  iV'ce*.  119 Halostachys,  C.  ̂ .  3/^?/.  513 Halurus,  Ktz.  10 
Halydris,  SYz.  10 
Halymeda,  Lamx.  19 

Halymedidae,  19 
Halymenia,  Ag.  10,  25 
Halymenieae,  io 
Halysereae,  22 
Halyseris,  Targ.  10,  22 
Halysium,  Ktz.  10 Hamadryas,  Comm.  428 Hainameleae,784 
Hamamelidacese,  772,  784* Hamamelideae,  R.  Br.  784 
Hamamelis,  Linn.  784 
Haniastris,  Mart.  733 
Hambergera,  Scop.  718 
Hambergia,  Neck.  718 Hamelia,  Jacg.  765 Hamelidae,  765 
Hamelinia,  A.  Rich.  192 
Hamiltonia,  Miihlenb.  788 
Hamiltonia,  Roxb.  764 Hammatocaulis,  T.  778 
Hammatolobium,  Fenzl.  554 
Hampea,  Nees.  58 
Hampea,  Schlecht.  361 
Hamulium,  D>C.  711 Hancornia,  Gomez.  601 
Hanguana,  DJwm.  192 Hanowia,  Sonder.  796 
Hansenia,  Turcz.  779 
Hapaecarpus,  iVutt.  712 Hapalanthus,  Jacg.  188 
Hapalidium,  Ktz.  10 
Hapalosia,  W.  et  A.  499 
Hapalostepliium,  Don.  715 
Haplachne,  Presl.  116 
Haplantliera,  Hochst.  679 
Haplanthus,  iVees.  680 
Haplocarpaea,  Wight.  575 
Haplocarpha,  Less.  713 
Haplochilus,  £«dJ.  182 
Haplohymenium,  Schw.  67 
Haplolaenidae,  59 
Haplolegma,  3Iont.  24 Haplolophium,  i^ndL  677 
Haplomitrium,  Nees.  60 
Haplopappus,  Cass.  710 
Haplophlebia,  i/ar(.  80 
Haplophyllum,  A.  Juss.  471 
Haplophyllum,  Less.  714 
Haplophyton,  ^.  I?C.  601 
Haplopteris,  Presl.  80 Haplosciadium,  Hochst.  778 
Haplosporium,  J/oiit  43 
Haplostellis,  A .  Rich.  182 
Haplostemma,  Endl.  626 Haplostemum,  Eafin.  119 
Haplostiphium,  3/ari.  709 
Haplostylis,  Nees.  119 
Haplotaxis,  D>C.  713 
Haplotella,  Ktz.  13 Haplotrichum,  Lmfc.  43 Hardenbergia,  Benth.  555 
Hardwickia,  Roxb.  556 
Hargasseria,  Meyer.  531 
Harina,  Hamilt.  138 Hariota,  Lemaire.  748 
Harmala,  Monch.  479 
Hannodia,  X>ojx.  714 
Haronga,  Thouars.  406 
Harongana,  Lam.  406 
Harpagophytum,  Z>C.  670 
Harpaliura,  Cass.  711 
Harpalyce,  Don.  715 
Harpalyce,  il/bf.  et  -S".  554 Harpanema,  Dec.  626 
Harpanthus,  Nees.  60 
Ilarpephora,  indJ.  711 
Harpocarpus,  Endl.  713 
Harpochloa,  Kunth.  115 
Harpulia,  i2oj;6.  385 Harrachia,  Jacq.f.  679 
Harrisonia,  ̂ daiis.  67 
Harrisonia,  Hook.  627 
Han-isonia,  R.  Br.  477 
Harrisonia,  Aecfr.  713 
Hartighsea,  A.  J.  464 
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Ilartigia,  Miq.  733 
Hartiiiannia,  J>C.  712 
Hartniannia,  Spach.  725 
Hartogia,  Th.  588 
Ilaitwegia,  Lindl.  181 
Hartwegia,  Nees.  205 
Ilarveya,  Hook.  (i85 
Haseltia,  H.  B.  K.  372 
Hasselquistia,  Linn.  778 
Hasseltia,  Blam.  601 
Hastingia,  K'on.  364 Hastingia,  Smith.  662 
Hauya,  JVfop.  e(  -S.  725 
Havetia,  H.  B.  K.  402 
Haworthia,  I>iiv,  205 
Haxtonia,  Caley.  709 
Haylockia,  ̂ erb.  158 
Haynea,  Reichb.  370 
Haynea,  Schum.  262 
Haynea,  W'tJW.  709 Heath  worts,  453 
Hebanthe,  Mart.  511 
Flebe,  Juss.  685 
Hebea,  Pers.  161 
Hebeandra,  Bonjyl.  378 
Hebecladus,  Miers.  622 
Hebeclinium,  i>C.  709 
Hebelsna,  DC.  713 
Hebelia,  (?mcl.  199 
Hebeloma,  Fries.  41 
Hebenaster,  Eumph.  596 
Hebenstreitia,  Liim.  G67 
Hebephora,  JJC.  710 
Heberdenia,  Banhs.  648 
Hebradendron,  G'ra/i.  402 
Hecastopliyllum,  Kunth.  555 
Hecatea,  Thouars.  281 
Hecatonia,  Zoitr.  428 
Hechtia,  Klotzsch.  148 
Heckeria,  Kunth.  518 
Hectorea,  Z)C.  709 
Hecubfea,  Z>C.  712 
Hedaroma,  Lindl.  721 
Hedeoma,  Zowr.  498 
Hedeoma,  Fers.  661 
Hedera,  Linn.  781 
Hedeiaceae,  L.  xxxiv 
Hedraiophyllum,  Less.  714 
Hedraiostylis,  Sassk.  281 
Hedwigia,  iiToofc.  67 
Hedwigia,  Med.  188 
Hedwigia,  Swartz.  460 
Hedycarpus,  JacA;.  385 
Hedycarya,  jFo/-s«.  299 Hedychium,  K6n.  167 
Hedycrea,  Schreh.  543 
Hedyosmum,  Swartz.  520 
Hedyotidse,  765 
Hedyotis,  iam.  765 
Hedyiinois,  Tourn.  715 
Hedysarese,  554,  556 
Hedysarura,  Linn.  555 
Heeria,  Meisn.  467 
Heeria,  Schlecht.  733 
Hegemone,  Bunge.  428 
Hegetschweilera,  i2eer.  554 
Heimia,  X.     O.  575 
Heinsia,  DC.  765 
Heinzelmannia,  iVecA;.  685 
Heinzia,  Scop.  555 
Heisteria,  Berg.  378 
Heisteria,  i.  444 
Hekorinia,  Rajin.  199 
Heladraia,  ̂ .  de  J.  393 
Helcia,  Xi/«H.  181 
Heldreichia,  Boiss.  354 
Heleastrum,  7>C.  709 
Helenia,  Linn.  712 
Helenieae,  711 
Helenium,  Linn.  712 
Heleochloa,  Host.  115 
Helepta,  iJo/in.  711 Helia,  Mart,  et  Zucc.  614 
Heliactis,  Kiitz.  13 
Heliamphora,  Benth.  429 

Hc'liauthemum,  Tourn.  350 
Ileliauthus,  /.mw.  711 
Helichroa,  7?a/iu.  711 Ilelichrvsefe,  712 
Helichrysum,  DC.  713 Ilelicia,  Lour.  534 
Helicodontium,  -So/tw.  67 
Ilelicoma,  Corda.  43 
Helicomyces,  Corda.  42 Ileliconeaj,  164 
Helicoiiia,  Gdrtn.  164 
Ileliconia,  Linn.  164 
Helicophyllum,  JSrid.  67 
Helicosperma,  /ic/tb.  498 
Helicosporium,  Corda.  43 
Helicostylum,  Corda.  43 
Helicothamnion,  A'm/^.  11,  25 Ilelicotrichum,  Nces.  43 Helicta,  Cass.  711 
Helictereae,  361 
Helicteres,  361 
Helierella,  Bory.  13 
Heligme,  Blum.  601 
Helinus,  J?.  Mey.  582 
Heliocarpus,  i.  372 
IHeliogenes,  Benth.  712 
I  Heliomyces,  Ldveill.  41 
Heliophanes,  Salisb.  455 
Heliophila,  iV.  iiwrm.  355 
Heliophilidse,  355 
Heliophthalmum,  Rafin.  711 
Heliophytum,  JJC.  653 
Heliopsideae,  711 
Heliopsis,  Pera.  711 
Heliosperma,  Griseb.  498 Heliotropese,  653 
Heliotropiacese,  i/art,  653 
Heliotropiceae,  Endl.  653 
Heliotropium,  653 
Helipterum,  DC.  713 
Helitophyllum,  Blum.  534 Helixanthera,  Xowr.  791 
Helleboraster,  Monch.  428 
Helleborese,  428 
Helleborine,  Pers.  182 
Helleboroides,  Adans.  428 
Helleborus,  i^inji.  428 
Hellenia,  Retz.  167 
Hellenia,  JFiWd.  167 
Hellei-ia,  N.  et  M.  447 
Hellwingia,  Adans.  328 
Helminthia,  Jm«5.  715 
Helrainthochortos,  Link.  25 
Helminthonema,  Ktz.  9 
Helminthora,  10,  24 
Helminthostachys,  Kaulf.  77 
Helogyne,  Nutt.  709 Helonias,  Lin7i.  199 
Helonias,  Willd.  199 
Helophytum,  iJ.  et  Z.  346 
Helopodium,  i)C.  50 
IHelopus,  Trin.  115 
I  Helosciadium,  Koch.  778 Helosidae,  90 
Helosis,  Ricli.  90 
Helospora,  Jac/c.  765 
Helothrix,  Bees.  119 
Helvella,  Linn.  43 
Helvellaceas,  41 
Helwingia,  Willd.  296 
Helwingiaceae,  294,  296* Helwingiads,  296 
Helxine,  Linn.  262 
Helygia,  Blum.  601 Hemarthria,  iJ.  Br.  116) 
Hemerocalleae,  iJ.  -B?-.  205 Hemerocallideae,  R.  Br.  200 
Ilemerocallis,  Linn.  205 Heraesotria,  iJa^w.  698 
Hemiachyris,  DC.  710 
Hemiadelphis,  Nees.  679 
Hemiandra,  ii.  i?r.  661 
Hemianthus,  Nwt.  685 
Hemicarpha,  Nees.  119 
Hemicarpurus,  iVea.  129 

IlemichjEna,  Benth.  684 
Ilemichluena,  Schrad,  119 
Ileiniclilienidae,  119 
Heniichoriste,  JFa^^.  680 
Hemichroa,  /{.  Br.  511 
llemiclidia,  R.  Br.  534 
Ilemicyclia,  W.  et  A.  281 
Heinidesmus,  R.  Br.  626 
Ilemidictyum,  i'mi.  80 Ilemigenia,  R.  Br.  661 
Ilemigymnia,  Griff".  664 Hemigyiie,  ̂ .  DC.  648 Ilemiloba,  />C.  672 
Ilemimeridese,  684 
Ilemimeris,  L.  684 
Heminthosporium,  Lk.  43 Ilemionitis,  Li?m.  79 
Hemiphlebium,  Prcsl.  80 
Ilemipliragma,  Wall.  685 
Ilemipilia,  Lindl.  182 
Hemipogon,  Dec.  626 
Hemipus,  jFjid^.  116 
Hemiragis,  Brid.  67 
Ilemisacris,  Steud.  116 
Ilemiscyphe,  Corda.  43 Hemiseumata,  Bisch.  57 
Hemisinapsium,  iJrid.  67 
I-Iemispadon,  554 
Hemistemnia,  Comm.  424 
Hemisteptia,  Bung.  713 
Hemistoma,  Ehrenb.  662 Hemitelia,      Br.  80 
Hemitorae,  iV'eej.  679 Hemitrema,  R.  Br.  25 
Hemizonia,  DC.  712 
Hemna,  iio/in.  57 
Hempelia,  Meyen.  18 
Hemprichia,  Ehrenb.  460 Hempworts,  265 
Henanthus,  im.  710 
Henckelia,  Sprcng  672 
Hendecandra,  Esch.  281 
Hendersonia,  Ber/c.  42 
nenicostemma,  Bium,  614 
Henningia,  £'ar.  205 Henotogyna,  DC.  710 
Henricea,  Lem.  Lis.  614 Henricia,  Cas*.  709 
Henriettea,  DC.  733 
Henschelia,  Presl.  795 
Henslera,  Lagasc.  779 
Henslovia,  IFaW.  570 
Hensloviaceae,  Lindl.  570 
Hepatica,  Di'W.  428 Hepaticae,  Endl.  54,  56 
Hepaticte,  Jm**.  58,  59 
Hepetis,  Swartz.  148 
Heptaca,  Lour.  795 
Heptapleurum,  Gdrtn.  781 
Heptaptera,  i?t-w«.  779 Heptas,  Meisn.  680 Heracantha,  jDC.  713 
Heracantha,  Link.  714 
Heracleum,  itnn.  778 
Herbertia,  Sweet.  161 
Herbichia,  Zawadsky.  713 
Ilercospora,  i^'r.  44 Herderia,  Cass.  709 
Hericiura,  l<'r«e«.  41 Ileringia,  J.  Ag.  25 
Heritiera,  Ait.  362 
Heritiera,  Grwe?,  153 
Heritiera,  Retz.  167 
Heritiera,  Schrank.  199 Hermannese,  364 
Hermannia,  L.  364 
Hermanniaceae,  Barf?.  363 
Hermas,  Linn.  779 
Hermbstadtia,  i^cAft.  511 
Hermes,  Benth.  455 Hermesia,  Lnffl.  556 
Herminiera,  i?.  e<  P.  554 
Herminium,  i?.  Br.  182 Hermione,  Haw.  158 
Hermodactylus,  R  Br.  ju»,^ 
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Hennodactylus,  Tourn.  161 
Hennupoa,  L'lffi.  358 Hernandia,  FLum.  531 
Hernandiae,  Blume.  530 
Hernandieas,  531 
Hemiaria,  Toui-n.  499 HerniaricB,  Cat.  Hort.  Par.  499 
Herorchis,  Lindl.  182 
Ilerpestes,  G'drtn.  685 Herpetium,  Nees.  60 
Herpotrichum,  Fries.  44 
llerpysma,  Lindl.  183 Ilerrania,  Goudot.  364 
Herreria,  R.  et  P.  205 
Herschelia,  Boivd.  622 
Herschelia,  iijidL  182 
Hertia,  ̂ ck.  713 
Ilertia,  Less.  713 
Hesioda,  -F^.  i^'i.  795 Hesiodia,  yfoncli.  662 
Hesperantha,  Ker.  161 
Ilesperanthus,  Salisb.  161 
Hesperidese,  Z.  xxxiii 
Hesperidium,  1>C.  354 
Hesperidopsis,  DC.  354 
Hesperis,  Linn.  354 
Hesperomeles,  Lindl.  560 
Hesperoscordum,  Lindl.  205 
Hessea,  ficrgr.  158 Hetaeria,  186 
Heterachena,  Fres.  715 
Ileteracia,  J'.     M.  715 Ileteractis,  DC.  10,  713 
Heterandra,  Palis.  206 
Heteranthemis,  Sch.  712 
Ileteranthera,  ii.  e«  P.  206 
Heteranthia,  A',     M.  684 Iletereljlron,  Jungh.  116 
Heterocarpese,  10 
Heterocarpella,  jTwrp.  13 
Heterocentron,  H.  et  A.  733 
Heterochsenia,  ^.  DC.  691 
Heterochseta,  i>(7.  710 
Heterochlamys,  Turcz.  281 
Heterochroa,  498 
Heterocladia,  Dec.  25 
Heterocoma,  DC.  709 
Heterocomeae,  709 
Heterodendron,  Desf.  471 
lleterodon,  Meisn.  785 
Ileterodonta,  iVw«.  711 
Heterolaena,  J?/«cZi.  531 
Heterolepis,  Cass.  713 
Heteroloma,  Desv.  554 
Heterolophus,  Ca5*.  714 
Ileteromeris,  Spach.  350 
Heteromorpha,  Cham.  778 
Heteromorpha,  Caw.  713 
Ileteronemea,  Fr.  51,  54 
Ileteronoma,  X'C.  733 
lleteropappese,  710 
Heteropappus,  Less.  710 
Ileterophragma,  DC.  677 
Heterophyllum,  Boj.  364 
Heteropogon,  Per*.  116 
Heteropsis,  Kth.  194 
Ileteropterys.  iTife.  390 
Ileteroptycha,  DC.  778 
Heteroptylis,  E.  Meyer.  77S 
Heterorgana,  Sch.  xl. 
Ileterosciadium,  DC.  778 
Heterosiphonia,  Motit.  25 
lleterosperma,  Cay.  711 
Ileterospermum,  Willd.  Vll 
lleterosphaeria,  ffrei».  -13 
lleterostega,  i>t'si;.  116 Ileterostemma,  W.  et  A.  627 
Heterostemon,  Desf.  5."j6 
lleterostemum,  i\'u</.  725 lleterostylus,  Hook.  144 
Heterottenia,  ZJtiw.  779 
Ileterotaxis,  Lindl.  182 
lleterothalameai',  709 Heterothalaraus,  Less.  709 
Heterotheca,  Cass.  710 

Heterothecese,  710  I 
Heterotoma,  Zucc.  693 
Heterotrichum,  jBieb.  713 
Heterotnchum,  DC.  733 
Heterotropa,  Uecaisne.  794 
Heterozvgis,  Siin^?.  479 
Heterj-ta,  Raf.  639 
Heuchera,  568 
HeuchereUa,  Torr.  et  A.  Gray.  568 
Heudelotia,  A.  Rich.  460 
Heudusa,  E.  Mey.  553 
Hevea,  Auhl.  281 
Hewardia,  J.  Sm,  80 
Hewittia,  TFig-A^.  631 Hexacentris,  Nees.  679 
Hexactina,  iriWd.  765 
Hexadesmia,  Brongn.  181 
Hexadesmia,  R.  Br.  181 
Hexadica,  iowr.  282 
Hexaglottis,  Vent.  161 
Hexagonia,  Fr.  41 Hexalobus,  J^pTt.  DC.  422 
Hexanthera,  Endl.  331 
Hexanthus,  Lour.  537 
Hexaptera,  //oo/:.  355 
Hexarrhena,  Presl.  115 
Hexasepalum,  7ia?-<^  764 Hexastemon,  Kl.  455 
Hexisea,  Lindl.  181 
Hexopia,  Batem.  181 
Heydia,  Dennst.  282 
Heylandia,  i>C.  553 
Heymassoli,  ̂ wbi.  444 
Hejuea,  Roxb.  464 Hibbertia,  ̂ ndr.  424 Hibisceae,  370 
Hibiscus,  L.  370 
Hicorius,  Raf.  293 
Hidalgoa,  X^.  et  L.  711 
Hidalgoa,  Xe*5.  711 Hidrosia,  E.  Mey.  bob Hieracieae,  715 
Hieracium,  Tourn.  713 
Hierochloa,  Gmel.  116 
Hierocontis,  Aduns.  354 
Hieronia,  Fl.  Fl.  424 
Higginsia,  Pers.  765 Hilaiia,  DC.  714 
Hilaria,if.  B.  K.  115 
Hildegardia,  Sch.  E.  362 
Hildenbrandia,  Nardo.  22 
Hildenbrandtia,  ifte.  10 
HiUeria,  Fl.  Fl.  509 
Hillia,  Jacq.  765 
Hilsenbergia,  AioJ.  364 
Hilsenbergia,  Tausch.  622 
Himantbalia,  Lyngb.  10,  22 
Himantia,  P.  44 
Himantoglossum,  Spr.  182 
Himantophylluin,  ^'>r.  158 Himatanthus,  Willd.  765 
Himeranthus,  E.  622 
Hindsia,  Den</i.  765 
Hingcha,  Roxb.  711 
Hiorthia,  iV^(?c/:.  712 
Hippagrostis,  Rumph.  115 
Hippeastrum,  Herb.  158 
Hippia,  ii/iH.  712 
Hippieae.  712 Hippioides,  DC.  712 
Hippion,  Spr.  614 
Hippobroma,  I>o«.  693 Hippobroma,  Eck.  et  Zey.  385 
Hippocastanese,  DC.  382,  385 
Hippocastanum,  Tourn.  385 
Hippocentaurea,  ^c/i.  614 
Hippocratea,  L.  585 
Hippocrateaceae,  576,  584* Hippocrateads,  584 
Hippocraticese,  Juss.  584 
Hippocrepis,  Linn.  554 Hippodium,  Gaud.  80 
Hippoglossum,  Hartm.  656 
Ilippomane,  L.  2bl 
lIippomaneae,>281 

Hippomanica,  Mol.  795 
Hippomarathrum,  778 
Hippomarathrum,  Link.  779 
Hippomarathrum,  L.  257 
Hippoperdon,  Mont.  42 
Hippophae,  L.  257 
Hippopodium,  fiaro.  182 
Hippopodium,  JRohl.  67 
Hippotis,  R.  et  P.  765 Hippuridese,  Link.  722 
Hippurids,  722 
Hippurina,  Stack.  22 
Hippuris,  iinn.  723 
Hiptage,  Gdrtn.  390 Hirsea,  Joo^.  390 
Hirculus,  Tausch.  468 
Hires;,  A.  de  J.  390 
Hirneola,  Fries.  44 
Hirpicium,  Cass.  712,  713 
Hirschfeldia,  Mbnch.  355 
Hirtella,  Linn.  543 
Hisingera,  HeUen.  328 
Hispidella,  JBarn.  715 Ilisutsua,  jDC.  712 
Hitchenia,  WaU.  167 
Hladnickia,  Koch.  779 Hladnickia.  Reichb.  778 
Hoarea,  Sweet.  794 
Hochstetteria,  I>C.  710 
Hockea,  ̂ ndl.  626 
Hockinia,  Gardn.  614 
Hocquartia,  Z>u/n.  794 Hoelzelia,  Neck.  556 
Hoferia,  .Scop.  397 
Hoffmannia,  Swartz.  7()5 Hofifmannia,  WiM.  70 
Hofifmanseggia,  Cau.  555 
Hohenackeria,  F.  et  M.  778 
Hohenbergia,  Sch.  f.  148 
Hohenwarta,  West.  714 
Hoheria,  4.  Cunningh.  361 
Hoitzia,  Jhss.  636 
Holargidium,  Turcz.  354 
Holarrhena,  ie.  Dr.  601 
HolbcBllia,  Wall.  115,  304 
Holcus,  Linn.  115 
Uoleracese,  Z..  xxxiv 
Holigama,  Roxb.  467 Hollia,  Sieber.  67 HoUia,  £>tdf.  59 
Holly  worts,  597 
Holmskioldia,  Retz.  662 
Holochiloma,  Hochst.  664 
Holochilus,  Cass.  714 
Holochloa,  Nutt.  5C8 
Holocystis,  Hassall.  796 
Hologamium,  Aees.  116 
Hologj'mue,  Bartl.  712 Hololachna,  £/irft.  407 
Hololepis,  DC.  709 
Holopetalum,  DC.  494 
Holopetalum,  Turcz.  356 
Holophyllum,  Dess.  712,  714 
Holoregmia,  Nees.  670 
Holoschcenus,  Dinfc.  119 
Holosepalum,  Spach.  406 Holostemma,  ii.  Br.  626 
Holosteum,  D.  498 
Holostigma,  Don.  693 
Holostigma,  Spach.  725 
Holostyla,  Z>C.  765 Holothrix,  L.  C.  Ricf>.  182 
Holotome,  Benth.  778 Holotrichidae,  182 
Homaid,  Adans.  129 
Homaliaceae,  741,  742  - Homaliads,  742 
Homalineae,  R.  Brown.  742 
Homalium,  Jacq.  743 
Homalocarpus,  DC.  428 
Homalocarpus,  -H".  et  ̂ 1.  778 Homalocenchrus,  Mitg.  115 
Homalocline,  Cass.  715 
Homalonema,  Schott.  129 
Ilomalotes,  D'C.  712 
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Homalotheca,  Cass.  713 
Homanthis,  Kunth.  715 
Homback,  Adans.  358 
Honieoplitis,  Trin.  116 
Homera,  Neck.  555 
Homeria,  Vent.  161 
Homochilus,  A,  DC.  693 
Ilomochroma,  DC.  710 
IIomoEOcladia,  Ag.  13 
Homogens,  Lindl.  235 
Ilomoglossum,  Salisb.  161 
Homogyne,  Cass,  709 
Horaoianthus,  Bonpl.  715 
Homolobus,  Nutt.  55-t 
Homoneme^e,  i^ms.  5 Homonoia,  Lour.  282 
Homopappus,  7N'((«.  710 Homoranthus.  ^.  Cmin.  7'21 Homorgana,  Sch.  xl 
Ilomostylium,  ^Vees.  7.96 
Honkenya,  Ehrh.  498 
Honkenya,  IKiJid.  372 
Honorius,  Gray.  205 
Hoodia,  Sicee*.  627 
Hookeria,  Salisb.  205 
Hookeria,  Smith.  67 
Hookia,  ̂ VecA;.  714^ 
Hoorebelda,  Com.  710 
Hopea,  i?o.f6.  394 
Hopea,  L.  593 
Hopkirkia,  DC.  712 
Hopkirkia,  Spreng.  710 
Hoplophyllum,  i>C'.  709 Hoplotheca,  iVutt.  511 
Hoppea,  Reichb.  713 
Hoppea,  Wild.  614 
Iloppia,  iVees.  119 Horan,  Adans.  718 
Horaninovia,  i^.  et  Mey.  513 Hordeae,  116 
Hordeum,  Linn.  116 
Horkelia,  C/i.  et  ScM.  564 
Horkelia,  Reichb.  125 
Hormidieae,  10 
Hormidium,  lindJ.  10, 181 
Horminidege,  661 
Horminum,  Linn.  661 
Hormiscia,  Fries.  18 
Hormoceras,  Ktz.  10 
Hormogyne,  ̂ .  Cunn.  591 
Hormopliysa,  JTte.  10 
Horruosiphon,  Ktz.  10 
Hormosira,  iiJic/L  10,  22 
Hormospora,  Breb.  18 
Hornemannia,  Reichb.  684 
Hornemannia,  Benth.  685 
Hornemannia,  Fafti.  758 
Hornia,  DC.  764 
Hornschuchia,  406 
Hornschuchia,  Nees.  385 
Hornstedtia,  ijete.  167 
Hornungia,  Bernh.  204 
Horn  worts,  263 
Horsetails,  61 
Horsfieldia,  Blum.  778 
Horsfieldia,  WUld.  302 
Hortensia,  Juss.  570 
Hortia,  Fand.  471 
Hortonia,  Wight.  306 
Hosackia,  Dougl.  554 
Hoslundia,  Fa/if.  661 
Hosta,  Fl.  Ft.  618 
Hosta,  Jcicg.  664 
Hosta,  Trattin.  205 
Hostana,  Pers.  664 
Hostea,  IFiRcJ.  626 
Hostia,  Monch.  715 
Hoteia,  J/,  et  D.  568 
Hottonia,  646 
Hottonidae,  646 
Houlletia,  A.  Brongn.  182 
House-leeks,  344 
Houstonia,  Andr.  765 
Houstonia,  Linn.  765 
Houttuynia,  Houtt.  161 

Houttuynia,  Thnnb.  521 
Hovea,  if.  /ir.  553 Hoveae,  553 
Ilovenia,  Thunb.  582 
Hoya,  R.  Br.  627 Huanaca,  Cavan.  778 
Iluberia,  i>C.  733 
Hubertia,  Bory.  713 
Iludsonia,  //(/m.  350 
Hudsonia,  Robins.  718 
Hiigelia,  Benth.  636 
Hugelia,  ii.  jB?-.  471 Hugelia,  Reichb.  778 
Huernia,  R.  Br.  627 
Huertea,  ii.  et  P.  467 
Hufelandia,  iVee*.  537 
Hugonia,  L.  489 
Hugoniacete,  Arnott.  488 
Hugueninia,  Reichb.  354 Hulthemia,  .Dm?».  564 
Humata,  Cav.  80 
Humbertia,  Comm.  6^2 
Humboldtia,  i^/.  I'ernr.  181 Humboldtia,  iWcA:.  614 Humboldtia,  Vahl.  556 
Humea,  Rnxb.  372 
Humea,  712 Humida,  Gray.  18 
Humiri,  ̂ i<W.  447 
Humiria,  Juss.  447 
Humiriacese,  446,  447-^ Humiriads,  447 
Humirium,  Mart.  447 
Hamulus,  Linn.  265 
Hunefeldia,  Walp.  710 
Hunnemannia,  Swee<.  431 
Hunteria,  Roxb.  601 
Hunteria,  i*'/.  mcx.  711 
Huntleya,  Ltnd^.  1{<2 
Huperzia,  Bernh.  70 
Hura,  £'ortt<7.  167 Hura,  L.  281 
Hutchinia,  Wight.  627 
Hutchinsia,  ̂ ^r.  25 
Hutchinsia,  R.  Br.  354 
Huttum,  Adans.  755 
Hyacinthinae,  ZiwA.  200 
Hyacinthus,  Linn.  205 
Hyaenanche,  Z.am6.  282 
Hyala,  Herit.  499 
Hyalea,  DC.  714 Hyalina,  22 
Hyalis,  Don.  714 
Hyalis,  S^cr^wft.  161 
Hyalolepis,  DC.  712 
Hyalopus,  Cor  da,  43 
Hyalosperma,  Stee^^;.  713 
Hyalostemma,  Wall.  302 
Hybanthera,  626 
Hybanthus,  Jacq.  339 
HybrideUa,  Cass.  711 
Hydastylis,  Sa//s&.  161 
Hydatica,  Neck.  568 
Hydnangium,  Wallr.  42 
Hydnei,  i^r.  41 
Hydnobolites,  Tiil.  43 
Hydnocarpus,  Gdrtn.  324 
Hydnocaryon,  Wallr.  44 
Hydnophytum,  Jac^.  764 
Hydnora,  2'Ai<»6.  92 Hydnorese,  R.Br.  91 
Hydnum,  Linn.  41 
Hydrales,  103,140* Hydrangea,  570 
Hydrangeaceae,  566, 569'' Hydrangeads,  569 
Hydrangeae,  DC.  569 
Hydranthelium,  Kunth.  685 
Hydrastis,  Linn.  428 
Hydrilla,  Rich.  142 
Hydrobryum,  ^id^.  483 
Hydrocaryes,  Link.  722 
Hydrocera,  Blume.  492j 
Hydrocereae,  Blume.  490 
Hydrocharads,  l4l 

iHydrocharidacese,  140,  141* Hydrocharideae,  141 
Hydrochaiides,  Juss.  141 
Hydrocharis,  Zt/ui.  142 
Hydrocliloa,  Link.  116 
Hydrochloa,  P.  Br.  115 
Hydroclatlu'us,  i^o?•^.  22 Hydrocleis,  Rich.  208 
Hydrococceae,  9 
Hydrococcus,  Kiltz.  18 Ilydrococcus,  Link.  9,  18 
Hydrocoleum,  A'<^.  9 Hydrocoryne,  Schwabe.  18 Hydrodictyeae,  10,  18 
Hydrocotyle,  Tournef.  778 
HydrocotylidiB,  778 
Hydrodictyon,  /fo^/i.  10, 18 
Hydrogastrideae,  22 
Hydrogastrum,  Desv.  22 
Hydrogeton,  Pers.  210 
Hydrogetones,  Link.  143 
Hydroglossum,  JF/Yilc/.  81 
Hydrolapatha,  SU.ick.  25 
Hydroleacea;,  iZ.  Br.  638 
Hydrolea,  639 
Hydrolia,  Thouars.  639 
Hydrolineae,  13 
Hydrolinum,  Link.  13 
Hydromestus,  >St7t.  680 
Hydromystria,  G.  F.  W.  Meyer.Ul 
Hydronema,  Carus.  18 
Hydronemateae,  Nees.  8 
HydropeltidejE ,  i>C'. ct  Schleid. il2 Hydropeltis,  Mich.  413 
Hydrophora,  Todc.  43 
Hydrophyceae,  Fries.  8 
Hydrophylax,  Linn.  fil.  764 
Hydrophyllece,  Fo«  Slartius.  6,  38 
Hydrophyllaceae,  637,  638* HydrophyUum,  Tournef.  639 Hydrophyls,  638 
Hydrophyta,  Lyngb.  8 
Hydropiper,  E.  481 
Hydropityon,  Gdrtn.  685 
Hydropogon,  5>-id.  67 Hydropterides,  Willd.  71 
Hydropuntia,  il/ort<.  25 
Hydropyrum,  Link.  115 
Hydropyxis,  795 Hydrosolen,  Mart.19 
Hydrospondylus,  Hskl.  142 
Hydrostachys,  Thouars.  483 
Hydrotaenia,  Lindl.  161 
Hydrothrombium,  X^^;.  18 Hydro tri Che,  Zucc.  ?  685 
Hydrurus,  ̂ c;.  9,  13 
Hygrobieae,  Rich.  722 Hygrocharis,  Hochst.  632 Hygrocrocis,  ̂ (7.  9,  18 
Hygrocybe,  Fr.  41 Hygrophila,  R.  Br.  679 
Hygropyla,  Ta^i.  58 
Hygroryza,  Nees.  115 
Hygrophilidae,  679 
Hygrophorus,  Fr.  41 Hylacium,  Palis.  765 
Hylas,  fi/^re^.  723 
HylogjTie,  Salisb.  534 
Hylophila,  182 Hymeuachne,  Palis  115 
Hymensea,  Linn.  556 
Hymenandra,  75C.  648 
Hymenangium,  Kl.  42 Hymenanthe,  Fenzl.  498 
Hymenanthera,  ii.  fir.  339,  37 
HjTnenanthemm,  Cass.  711 
Hjnnenanthes,  Blum.  455 
HymeneDa,         et  Sess.  498 
Hymenena,  ffrei;.  25 
HjTnenidium,  Lindl.  778 
Hymenocallis,  Salisb.  158 
Hymenocalyx,  ZfriA.  370 
Hymenocardia,  Wall.  283 
Hymecocarpus,  Sai^i.  5-54 Hymenocentron,  Cass.  714 
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Hymenochsete,  Palis.  119 
Hymenocrater,  Fisch.  et  Mcy.  662 Hyinenocystis,  C.  A.  Mey.  80 
Hymenodictyon,  Wallich.  765 
Hymenoglossuni,  Fresl.  80 
Hymenogramme,  Mont,  et  Berk.  41 
Hymenogyne,  Haw.  526 Hymenolfena,  />C.  779 
Hymenolepis,  Cass.  712 
Hymenolepis,  -fiTatti/.  79 
Hymen  Globus,  Nutt.  354 
Hymenolytrum,  Schr.  119 
Hymenomycetes,  41 
Hymenonema,  Cass.  715 
Hymenopappus,  Serit.  712 
Hymenophylleifi,  Endl.  80 
Hymenophyllum,  Smif/i..  80 Hymenophysa,  C.  A.  Mey.  355 
Hyraenopodium,  Corda.  42 
Hymenopogon,  Palis.  67 
Hymenopogon,  PTaiL  765 
Hymenopus,  Benth.  543 
Hymenopyramis,  ITaJL  664 
Hymenoria,  Achar.  50 
Hymenospron,  Spr.  555 
Hymenostachys,  Bo»-!/.  80 Hymenostigma,  Ilochst.  161 
Hymenostomum,  ii.  Br.  67 
Hymenostylium,  Brid.  67 
Hymenothalameae,  50 
Hymenotheca,  Salisb.  142 
Hymenotomia,  Gaud.  80 
Hymenoxys,  Cass.  712 
Hymenula,  Fries.  42 
Hyobanche,  Sparrm.  92 
Hyobanche,  27«ti*.  611,  685 
Hyophila,  Brid.  67 
Hyophorbe,  Gartn.  138 
Hyoscyamus,  Tournef.  621 
HyoserideEe,  715 
Hyoseris,  imn.  715 
Hyospathe,  Mart.  138 
Hypselyptum,  iJ.  Br.  119 
Hypanthera,  )S.  Mans.  315 
Hypecoese,  436 
Hypecoum,  Tournef.  436 
Hypelata,  F.  Br.  385 
Hypelate,  Smith.  337 
Hypelytmm,  Xinfc.  119 
Hypenanthe,  Blum.  733 
Hypenantron,  Corda.  58- 
Hypenia,  j^/arf.  661 
Hyperanthera,  Forsk.  337 
Hyperhiza,  iJosc.  42 
Hyperica,  Juss.  405 
Hypericacese,  3!)2,  405"' Hypericeae,  406 
Hypericinese,  Chois.  405 
Hypericum,  L.  406 
Hyperomyxa,  Corda.  42 
Hypertelis,  -E.  Mey.  498 
Hyphaene,  Gartn.  139 
Hyphelia,  Fnes.  44 
Hypheothrix,  ATiit^:.  10 
Hypholoma,  Fries.  41 
Hyphomycetes,  41,  43 
Hyphydra,  Schreb.  122 
Hypnea,  Lamx.  25 
Hypnophycus,  /iTftte.  10 
Hypnum,  Linn.  (\7 
llypobathrum,  Blum.  764 
Hypobrichia,  .)/.  O.  Curt.  575 
Hypocalyrama,  Bndl.  737 
Uypocalyptus,  'Jkmib.  554 Ilypocarpus,  ̂ .  UC.  444 
Uypocha'rideae,  715 Hypochaeris,  Linn.  715 
Hypochnus,  Ehrenb.  42 
llypocrea,  /'rics.  43 Hypocyrta,  J/art.  672 
Hypocystis,  Toimi.  92 
llypodermium,  Link.  44 
llypoderris,      Z^j-.  80 llypodiscus,  Nees.  121 
llypodrys,  Fers.  41 

Hypoestes,  -SoL  680  1 
Hypogaei,  Berk.  42 Hypoglossum,  Kutzing.  11 
Hypogynium,  iVees.  116 
Hypogynous,  241,  243 Hypogynous  Exogens,  244,  246, 

325"' 

Hypolsena,  R.  Br.  121 
Hypolepis,  Falis.  119 
Hypolepis,  Fresl.  79 
Hypolepis,  Fers.  92 
Hypolyssus,  Berk.  41 
Hypolytrese,  119 Hypolytrum,  L.  C.  Rich.  119 
Hypophaestum,  Ch-ay.  714 Hypophialium,  Nees.  119 
Hypophyllocarpodendron,  Boerh. 

533 
Hypopithys,  Dillen.  452 
Hypoporum,  iVees.  119 
Hypopterygium,  67 
Hypopterygium,  Schlecht.  795 
Hypospermeae,  10 
Hypospila,  Fries.  44 Hypothronia,  Schrank.  661 
Hypoxanthus,  i?ic/i..  733 
Hypoxidaceai ,  146,  154* Hypoxideae,  R.  Br.  154 
Hypoxids,  154 Hypoxis,  Linn.  154 
Hypoxylon,  Bidl.  43 Hypsanthus,  £udJ.  533 
Hypsela,  Fresl.  693 
Hyptidae,  661 
Hyptis,  Jacq.,  661 
Hyrophila,  Mack.  58 
Hyssopidae,  661 
Hyssopifolia,  C.  Bauh.  575 
Hyssopus,  Linn.  661 
Hysterangium,  Vittad.  42 
Hysteria,  Reinw.  183 
Hysterina,  ̂ c/i.  50 
Hysterium,  i^r.  43 Hysterocarpus,  Langsd.  80 
Hysterographium,  Corda.  43 
Hysteronica,  IFiiW.  715 
Hysterophorus,  FatW.  711 
Hystrix,  M'dnch.  116 
lantha,  5boA;.  182 
lanthe,  Ch-iesb.  684 Ibatia,  L)ec.  626 
Ibbetsonia,  <S'ims.  553 Iberidella,  Boiss.  354 
Iberis,  Linn.  354 
Ibidium,  Salisb.  182 
Ibira,  Marcgr.  422 
Icacina,  ̂ dr.  Juss.  444 
Icacineae,  Benth.  444 
Icaco,  Plum.  543 Icacorea,  648 
Icaranda,  Fers.  677 
Ichnanthus,  Falis.  115 
Ichnocarpus,  R.  Br.  601 
Ichthymethia,  R.  Br.  555 
Ichtbyosma,  Schlecht.  90 
Ichthyothere,  J/ari.  711 
Icica,  Aubl.  460 
Ictodes,  Bigel.  194 
Ideleria,  ̂ Cwni/i.  119 IdiothalamefE,  50 
Idothea,  Kth.  205 
Ifloga,  Cass.  713 
Ignatia,  Linn.  604 
Iguanura,  Blume.  138 Ildefonsia,  Gardn.  685 
Ilea,  J'ri^s.  19 lleodictyon,  Tul.  42 Ilex,  598 
Ilex,  Tourn.  291 
Ilicineae,  ̂ cZ.  Brong.  597 
Ilicioides,  Dumort.  598 
Illecebraceae,  495,  499'' Illecebreae,  Barti.  528 
Illecebreae,  R.  Brown.  499 

Illecebrum,  G'drtn.f.  409 lllicieae,  Z>C.  417 
lllicium,  Linn.  419 
Illigera,  Blum.  718 Illigeraceae,  Lindl.  717 
Illigereae,  Blume.  717 
lllosporium,  3/art.  43 
Ilyogeton,  i^J^(2^.  685 Ilysanthes,  Raf.  685 
Imatophyllum,  iTooA;.  158 Imbricaria,  Comm.  591 
Imbricaria,  -fVies.  50 
Imbricaria,  Smith.  738 
Imhofia,  Herb.  158 
Impatiens,  Zwm.  492 
Imperata,  Cyrill.  116 Imperatoria,  iM?n.  778 
Imperialis,  Juss.  204 
Impia,  Dodon.  713 Inactis,  iiTte.  10 
Incarvillea,  Juss.  677 
Incillaria,  jFries.  60 Indian  Cresses,  366 
Indian  Figs,  746 
Indigofera,  Linn.  554 Indigofereee,  554 
Inga,  Willd.b^Q Ingenhousia,  Demist.  440 
Ingenhoussia,  E.  Mey.  553 
'Ingenhouzia,  Bert.  713 
Ingenhouzia,  Mog.  et  Sess.  370 
Inocarpus,  Forst.  531 
Inochorion,  Ktz.  11 Inoderma,  Ktz.  9 
Inoloma,  Fries.  41 
Inomeria,  Kutzing.  796 
Institale,  Fries.  44 
Intsia,  Thouars.  556 
Intybellia,  Cass.  715 
Intybellia,  i/ore.  715 
Intybus,  Fries.  715 Inula,  Gartn.  710 Inuleffi,  710 
Inundatae,  L.  xxxiv 
Involucraria,  <S'er.  315 lonopsidae,  182 
lonopsidium,  Reichenb.  354 
lonopsis,  //.  B.  K.  182 lozoste,  Nees.  537 
Ipecacuanha,  Arrud.  764 
Iphigenia,  A'fA.  204 Iphiona,  DC.  710 
Ipomaea,  X.  631 
Ipomeria,  Nutt.  636 
Ipomopsis,  Zy.  C.  Rich  636 
Ipsea,  LAndl.  181 Iresine,  IFiJZd.  511 
Iria,  Rich.  119 Iriartea,  i^wi^     Pav.  138 
Iridaceae,  146,  159* Iridsea,  Bory.  10,  24 
Iridaps,  Comm.  271 Iridese,  159 
Irides,  J^itss.  159 Iridion,  Burm.  434 Irids,  159 
Irina,  Blume.  385 
Iris,  Linn.  161 
Irlbachia,  3/are,  614 
Iron,  F.  Brown.  343 
Iroucana,  Aubl.  331 
Irpex,  i^ries.  41 Irsiola,  F.  Brown.  440 
Isachne,  R.  Br.  115 Isanthera,  Nees.  622,  672 
Isanthus,  L.  C.  Rich.  061 
Isanthus,  Z>C.  715 
Isaria,  HUl.  43 
Isariacei,  Corda.  43 Isatidae,  355 
Isatis,  Linn.  355 
Isauxis,  4m.  394 
Ischaemum,  Linn.  116 
Ischarum,  Blum.  129 
Ischnia,  X)C.  664,  670 
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Isertia,  Schreb.  765 
Isertidse,  7(55 
Isica,  Monch.  767 
Isidorea,  A.  Rich.  765 
Isidrogalvia,  liuiz.  et  Pav.  199 
Isis,  Trattinik.  161 
Ismelia,  f  'ass.  712 Ismene,  Herb.  158 
Isnardia,  Linn.  725 
IsocarpetE,  9 
Isocarpha,  R.  Br.  709 
Isochilidae,  181 
Isochilus,  R.  Br.  181 
Isochcenus,  Nccs.  119 
Isoconia,  Nutt.  710 
Isodesmia,  Gardn.  554 
Isodon,  Schrad.  661 
Isoeteae,  /ftc/i.  71 
Isoetes,  Linn.  73 
Isogynae,  Brongn.  li 
Isolepis,  i2.  £r.  119 
Isolobus,  DC.  693 
Isoloma,  J.  Sm.  80 
Isomeria,  r>ou.  709 
Isoineris,  Nutt.  358 
Isoraerium,  R.  Br.  533 
Isonandra,  Wight.  591 
Isonema,  Cass.  709 
Isonema,  R.  Br.  601 
Isopappus,  Torrey.  710 
Isopetalum,  Sweet.  494 
Isophyllum,  Hofm.  778 
Isophyllum,  Spach.  406 
Isoplexis,  Lindl.  685 
Isopogon,  i2.  J5r.  533 
Isopteris,  I^FciW.  795 
Isopyrum.  Xinw.  428 
Isora,  /.S'c/t.  JS.  361 IsostemonesB,  Brongn.  li 
Isostigma,  Less.  711 
Isostylis,  A.  DC.  648 
Isostylis,  i2.  Br.  534 
Isothecium,  Brid.  67 
Isotoma,  i2.  Br.  693 
Isotrema,  i2ci/.  794 
Isotria,  Rm/.  182 
Isotropis,  Benth.  553 
Isotypus,      B.  A'.  714 Isthmia,  Ag.  13 
Itea,  Linn'.  752 Itinera,  (JmeL  144 
Iva,  Linn.  711 
Ivese,  711 
Ivira,  AuU.  362 
Ivonia,  i^.  Fl.  795 
Ivyworts,  780 
Ixerba,  A.  Cunn.  573 
I\ens,  Cass.  715 
Ixia,  Linn.  161 
Ixianthes,  Benth.  684 
Ixianlhus,  Griesb.  614 
Ixiauchenus,  Less.  710 
Ixioleena,  Benth.  713 
Ixiolirion,  Fisch.  158 
Ixionanthes,  JacA;.  397 
Ixodia,  ii.  J5j-.  712 Ixora,  Linn.  764 
Jaborosa,  Juss.  622 
Jabotapita,  Plum.  475 
Jacaranda,  Jms*.  677 
Jacea,  Cas*.  714 
Jackia,  Bl.  378 
Jackia,  Spreng.  364 
Jackia,  ITaW.  765 
Jacksonia,  R.  Br.  553 
Jacobia,  DC.  733 
Jacosta,  E.  Me?/.  712 
Jacquemontia,  Bdang.  712 
Jacquemontia,  Chois.  631 
Jacquinia,  Linn.  648 
Jacquinia,  Mutis.  372 
Jacuanga,  Lestib.  167 
Jsegeria,  /T.  B  A'.  711 Jagera,  Oieseke.  l67 

Jalanibicea,  Ltow.  ei  iejr.  142 
Jahip.i,  Tourne/.  507 .laltoiuMtii,  Schlecht.  622 
.Jauiholitera,  ̂ Mci.  738 
.Jambolifera,  jLwn.  473 
Jambos,  Adans  738 
Jarnbosa,  Rumph.  738 
Jamesia,  2'on-.  ei^.  Cra//.  570 Jamesonia,  Hook.  80 
Jania,  Lmnx  lO,  25 
Jania,  Schidt.  199 
Janipha,  Awi</t.  281 
Janraja,  P^um.  214 Janusia,  A.  de  J.  390 
.Tarava,  Ruiz  et  Pav.  115 
Jaravaea,  Scop  733 
Jaroba,  Marcgr.  674 
Jasione,  Aiwn.  691 Jasioneas,  691 
Jasminaceac,  649,  650''- JasmineaB,  Juss  650 
Jasminum,  L.  651 Jasminworts,  650 
Jasonia,  Cass  710 
Jatroplia,  Kunth.  281 
Jatus,  Rumph.  664 Jaubertia,  Guillcm.  764 
Jaumea,  Per*.  712 
Jeffersonia,  Barton.  438 
Jenkinsia,  Gri^  531 
Jenkinsonia,  Sweet.  494 
Jirasekia,  Schm.  646 
Joachimia,  Tenore.  115 
Joannea,  Spreng.  714 
Joannesia,  Pera.  714 
Jochroma,  Benth.  621 
Jodanthus,  Torr.  e<  ̂ .  (?m«/.  354 
J  odes,  B^ion.  309 
Jodinia,  Hook,  et  Am.  598 
Johannesia,  Velloz.  281 
Johannia,  iri^^d.  714 
Johnia,  Roxb.  585 
Johnia,  Wight,  et  Am.  555 
Johnsonia,  ̂ Catesb.  664 Johnsonia,  ii.  5r  205 
Johrenia,  DC-  778 
Joint  Firs,  232,  248 
Joliffia,  Bo/er.  315 
Joncquetia,  Schreb.  460 
Jondraba,  Medik  354 
Jonesia,  556 
Jonidium,  Venten.  339 
Jonquillia,  i>C.  158 
Jonsonia,  Adans.  462 
Jonthlaspi,  Tourne/.  354 
Josepha,  i<'i  i^/.  507 Josephia,  Salisb.  634 
Josephinia,  Vent.  670 Jossinia,  Comm.  738 
Jovellana,  Ruiz  et  Pav.  684 
Jovibarba,  DC.  346 
Juanulloa,  jRwi^  et  Pav.  622 
Jubaa,  //.  B.  K.  139 
Jubelina,^.  de  J.  390 
Jubula,  Dumort.  59 
JubulidsB,  59 
Jucunda,  CAam.  733 
Juglandaceae,  289,  292* JuglandeiE,  DC.  292 
Juglandites,  St'^rnb.  795 
Juglands,  292 
Juglans,  Linn.  293 Juliana,  Llav.  et  Lex.  479 
Julieta,  Leschen.  449 
Julitegmia,  Dumort.  xxxvii 
Julocroton,  Afari  281 
Juncaceae,  190,  191* Juncagineae,  Rich.  210 
Juncaginaceae,  207,  210* Juncago,  Tourn.  210 
Juncales,  104,  190* Juncaria,  Chis.  499 
Junceae,  DC.  191 Juncese,  iVee.y.  v.  Esciibeck.  121 
Junci,  Juss.  191 

Juncus,  y^C.  192 
Jundzillia,  Andrz.  354 
Jungermannia,  Dillen.  60 
Jungermanniaceae,  56,  59'' Jungermannidas,  60 
Junghansia,  Gmel.  783 
Junghuhnia,  Corda.  41 
Jungia,  Giirtn.  738 
Jungia,  Xwrn.  /.  714 
Jungia,  Monch.  661 Junia,  Adans.  455 
Juniperus,  L^Vm.  229 
Jurgensia,  Spreng.  364 
Jurinea,  Ca*5.  714 
Jussiaea,  Linn.  725 Jussiaeae,  725 
JussYevia,  Houst.  281 Justicia,  iVee*.  680 Justiciadae,  679 

Kadsura,  Juss.  306 Kadsurads,  305 
Kadua,  Cham,  et  Schl.  765 
Kaempfera,  Houst.  664 
K^mpferia,  Lii7m.  167 
Kageneckia,         et  Pav.  565 
Kahiria,  i^'or^ft.  709 Kalanchoe,  Adans.  346 
Kalbfussia,  Schultz.  715 
Kaliforraia,  Stackh.  25 
Kallias,  DC.  711 Kallstromia,  /Sco/).  479 
Kallymenia,  Agh.  25 
Kalmia,  Linn.  455 Kalosanthes,  T/aw.  346 
Kampmannia,  Rafin.  473 
Kamptzia,  iVee*.  737 
Kanahia,  R.Br.  626 
Kandelia,  Wight  et  Am.  727 
Kandis,  Adans.  354 
Karamyschewia,  J^i.w^.  765  ,  771 
Karatas,  Plum.  148 
Karelinia,  Less.  710 
Karivia,  ̂ rn.  315 
Karpaton,  Raf.  767 
Karwinskia,  Zucc.  582 
Kaulfussia,  Blum.  82 
Kaulfussia,  iV^ee*.  710 
Kayea,  ITaZJ.  402 Keerlia,  DC.  710 
Keiria,  Bowc?.  795 
Keithia,  Benth.  661 
Kennedya,  Vent.  555 
Kennedyeae,  555 
Kentia,  Steud.  604 Kentia,  Btum.  138, 422 
Kentranthus,  Neck.  698 
Kentrophyllum,  iVecA;.  714 
Kentrophyta,  Nutt.  554 Kentropsis,  Moq.  513 
Keppleria,  Jfari.  139 Keramocarpus,  Fenzl.  799 
Keranthus,  Lour.  181 
Keraselma,  AI'cA;.  281 Keraudrenia,  Gay.  364 
Kermesia,  ̂ dJ.  509 
Kernera,  Medik.  354 
Kernera,  Willd.  145 
Kemeria,  Monch.  711 
Kerria,  DC.  565 
Ketmia,  Tourn.  370 
Keulia,  JWbJm.  537 
Keurva,  Forsk.  132 
Khaya,  ̂ .  Jmss.  462 Kibara,  Endl.  299 
Kibatalia,  Don.  601 Kibera,  ̂ .ctons.  /.  354 
Kibessia,  DC.  733 
Kicksia,  Bum.  684 
Kielmeyera,  Jfart.  e(  Ziwc.  397 Kierschleigeria,  Spach.  725 
Kiesera,  Reinw.  555 Kieseria,  iVees.  397 
Kigelia,  />C.  674 
Kiggellaria,  Linn.  328 
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Kingia,  B.  Br.  192 
Kingiacese,  Endl.  191 
Kingstonia,  Gray.  568 
Kirganelia,  Juss.  282 
Kirilovia,  Bunge.  513 
Kissi,  B.  397 
Kitaibelia,  W^.  370 Kittelia,  Reichenb.  693 
Kixia,  Blum.  601 
Klaprothia,  ̂ .  jB.  K.  745 
Klasea,  Cass.  714 
Kleinhovia,  Linn.  364 
Kleinia,  Jacg.  711 
KJeinia,  Juss.  712 
Kleinia,  Linn.  713 
Klotzschia,  C/iam.  778 
Kluckia,  Andrz.  354 
Klugia,  Schlecht.  672 
Knautia,  jLi»»i.  700 
Kneiffia,  Spach.  725 
Kneiffia,  i^r.  41 Knenia,  Lour.  302 
Knightia,  i2.  Br.  534 
Kiiiphofia,  Monch.  205 
Knorria,  i/op.      »Sess,  460 
Knotworts,  499 
Knowltonia,  Salisb.  428 
Knoxia,  Linn.  764 
Koanophyllum,  ^rrwd.  715 
Kobresia,  Willd.  119 
Kochia,  Moth.  513 
Kochlea,  i^ndL  713 
Koeberlinia,  Ziico.  441 
KcBlera,  ITiJJd.  328 
Koeleria,  Fers.  116 
Koellea,  Biria.  428 
Kcellia,  iV/oncA.  661 
Koelreutera,  Sedw.  67 
Kcelreutera,  Mwr.  509 
Kcelreuteria,  Lam.  385 
Koenigia,  Comm  364 
Koenigia,  linw.  504 
Koliautia,  CJiam.  et  Schlecht.  765 
Kohlrauschia,  Kunth.  498 
Kolbea,  Schlecht.  199 
Kolbia,  PaJis.  322 
Kolleria,  Presl.  527 
Kolowratia,  Prest.  167 
Kolpinia,  Ball.  715 
Koniga,  ̂ dans.  354 
Koon,  Gdrtn.  385 
Kopsia,  Blum.  601 
Kopsia,  Dumort.  611 Kordelestris,  ̂ rrud.  677 
Kosaria,  Forsk.  268 
Kosteletzkya,  Presl.  370 
Kotschya,  Endl.  554 
Krameria,  Lo^.  378 
Krameriaceae,  Martins.  375 
Krapfia,  Z>C.  428 Krascheninikovia,  Turcz.  498 
Krascheninikowia,  Giild.  513 
Krauuhia,  -Ra/.  554 
Krausia,  Harv.  764 
Krebsia,  £cH,  et  Zeyh.  554 
Kreysigia,  Reichb.  199 
Krigia,  Schreb.  715 
Krockeria,  A'ccfc.  422 Krokeria,  Monch.  554 
Krubera,  JE/o/m.  778 
Kruegena,  iSecA;.  556 
Krynitzkia,  Fi.<ch.  656 
Kugaia,  L>C.  711 
Kugia,  £er(.  795 
Kuhlia,  H.  B.  K.  328 
Kuhlia,  Reinw.  604 
Kuhnia,  Xinn.  709 
Kuhnistera,  Lam.  554 
Kumara,  Medik.  205 
Kumbaya,  iJjidl.  765 
ICundmannia,  iscopol.  778 
Kunthia,  Demist.  460 
Kunthia,      e«  ̂ .  138 
Kunzea,  Beichb.  737 
Kunzea,  Spr.  565 

Kurria,  Hochst.  765 
Kurrimia,  ITalL  588 
Kutchubsea,  Fisch.  765 
Kutzingia,  Sonder.  796 
Kyberia,  iVecfc.  710 
Kydia,  Poajb.  364 
Kyllingia,  Linn.  119 

I  Kymapleura,  JVlttt.  715 
Kyphocarpa,  Fenzl.  511 
Labatia,  Scop.  598 
Labatia,  Swartz.  591 
Labiatse,  Jmss.  659 Labiates,  659 
Labiatiflorse,  703,  714 
Labichea,  Gaud.  555 
Labillardiera,  R.  Sch.  441 
Labisia,  Lindl.  648 
Lablab,  ̂ da»is.  555 
Labordia,  Gaud.  604 
Labourdonnaisia,  Boj.  591 
Labradia,  Swediaur.  555 
Labrella,  Pries.  43 
Laburnum,  Griseb.  554 
Lacaena,  Lindl.  182 
Lacathea,  Salisb.  397 
Lacellia,  P>C.  714 
Lacepedea,  H.  B.  K.  585 
Lachanodes,  DC.  713 
Lachenalia,  Jacg.  205 
Lachnsea,  lAnn.  531 
Lachnagrostis,  Trin.  115 
Lachnanthes,  Elliott.  153 
Lachnocaulon,  iTtA.  122 
Lacbnoloma,  Bunge.  355 
Lachnopodium,  Blum.  733 
Lachnopylis ,  Hochst.  685 
Lachnospermum,  IF^ilW.  713 Lachnostoma,  ZT.      jST.  626 
Lachnosyphonium,  Hoch.  765 
Lacis,  Lindl.  483 
Lacistema,  Swartz.  329 
Lacistemaceae,  326,  329* Lacistemads,  329 
Lacistemese,  Martins,  329 
Lactarius,  Pers.  41 
Lactuca,  Linn.  715 
Lactuceae,  715 
Ladanium,  Spach.  350 
Ladanopsis,  L>C.  733 Laelia,  ̂ dans.  355 
Lselia,  Lindl.  181 
Lgeliadae,  181 
Lcsnnecia,  Cass.  710 
LEetia,  £o>.  328 
Lafoensia,  Vandell.  575 
Lafuentea,  Lagasc.  685 
Lagarinthus,  P.  ife^/.  628 
Lagarosiphon,  Harvey.  142 
Lagascea,  Cav.  709 
Lagatea,  iVw«.  709 
Lagenaria,  Bering.  315 
Lagenias,  P.  Mey.  614 
Lagenium,  Prid.  67 
Lagenocarpus,  Klotzsch.  455 
Lagenocarpus,  JVees.  119 
Lagenophora,  Cass.  710 
Lagerstromia,  Linn,  bib 
Lagetta,  Juss.  531 Lagochilus,  Bung.  662 
Lagbecia,  Pimi.  779 
Lagonychium,  Stephens.  556 
Lagophylla,  Nutt.  712 
Lagopsis,  Bung.  662 
Lagosei-is,  Bieberst.  715 Lagothamnus,  Awtt.  713 
Lagotis,  Gdrtn.  764 
Lagunaria,  P>ou.  370 Laguncularia,  Gdrtn.  718 
Lagunczia,  iScoj).  743 
Lagunea,  CaiJ.  370 
Lagunea,  Loureir.  504 
Laguranthera,  C.  A.  Mey.  713 
Laguiostemon,  Cass.  713 
Lagurus,  Zinn.  116 

Lahaya,  R.  et  Sch.  499 
Lalage,  Lindl.  553 
Lallemantia,  Piscfe.  et  Mey.  662 
Lamanonia,  PI,  Fl.  572 Lamarchea,  Gaud.  737 
Lamarckea,  Pers.  621 
Lamarckia,  i?bri.  588 
Lamarckia,  Monch.  116 
Lamarckia,  Olici.  22 
Lambertia,  Smit/t.  534 
Lamia,  Vand.  501 
Lamiacese,  649,  659* Lamidee,  662 
Laminarece,  10 
Laminaria,  Lamx.  10,  22 Laminaridse,  22 
Laminastrum,  Duby  22 
Lamiopsis,  Bum.  662 Lamium,  Linn.  662 Lamourouxia,  Ag.  25 
Lamourouxia,  2?.  B.  K.  685 
Lampra,  Pejif/i.  188 
Lamprocarpus,  Blume.  188 
Lamprocarya,  R.  Br.  lli) Lamprostachys,  Boj.  662 
Lamprotis,  Bon.  455 
Lampsana,  Vaill.  715 Lampsanese,  715 
Lampujang,  Rumph.  167 
Lamyra,  Cass.  714 Lanaria,  Thunb.  153 
Lanceolaria,  Z>C.  355 Lancisia,  Gdrtn.  712 
Lancretia,  Del.  481 
Landia,  Comm,  765 
Landolphia,  Palis.  601 Landtia,  Pess.  713 
Langeveldia,  Gaud.  262 
Langia,  Endl.  511 
Langleia,  Scopol.  331 
Langsdorfia,  Leand.  473 
Langsdorfia,  Jfar*.  90 
Langsdorfia,  Padd,  139 
Langsdorfia,  WUld.  714 
Languas,  Konig.  167 
Lanigerostemma,  Ctop,  406 
Lanipila,  Burch.  712 Lanium,  Lindl.  181 
Lannea,  4.  PicA.  467 Lanneoma,  i>el,  795 
Lanosa,  Fries.  43 
Lansium,  Rumph.  464 
Lantana,  iinn.  664 
Lapachys,  Pess.  711 
Lapageria,  Ruiz  et  Pav.  217 
Lapethea,  Gi-is.  614 Lapeyrousia,  Pourret.  161 
Lapeyrousia,  Thunb.  712 Lapiedra,  Lagasc.  158 
Laplacea,  H.  B.K.  397 
Laportea,  G^awd.  262 
Lappa,  Tourn.  714 
Lappago,  Schreb.  115 Lappula,  X>C  372 
Lappuia,  Monch.  656 
Lapsana,  Tourn.  715 Larbrea,  /Si,  Zfil.  498 
Lardizabala,  Piti^  e«  P.  304 
Lardizabalacese,  297,  303* Lardizabalads,  303 
Lardizabaleae,  Decaisne.  30g 
Laretia,  Gill,  et  Hook.  778 
Larix,  Tourn.  229 
Larochea,  Hom.  346 
Larrea,  Cav.  479 
Lasallia,  Merat.  50 
Lascadium,  Ea/n.  282 
Laschia,  Fries.  41 
Laseguea,  A.  DC.  601 Laserpitium,  Tourn.  779 
Lasia,  Prid.  67 
Lasia,  Lour.  194 
Laslagrostis,  Pinfc.  115 Lasiandra,  DC.  733 
Lasianthea,  DC.  711 
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Lasianthera,  Palis.  440 
Lasianthus,  Jacq.  764 
Lasianthus,  Catesb.  397 
Lasianthus,  Zuco.  711 
Lasiobotrys,  Kze.  43 
Lasiocephalus,  Schl.  715 
Lasiocliloa,  Kunth.  116 
Lasiocorys,  Benth.  662 
Lasiolepis,  J.  J.  B.  477 
Lasioneina,  Don.  765 
Lasiopera,  Hoffm.  685 
Lasiopetalese,  364 
Lasiopetalum,  Smith.  364 
Lasioptera,  Andrz.  355 
Lasiopus,  Don.  715 
Lasiorrhiza,  Lagaso.  714 
Lasiosiphon,  Fresen.  531 
Lasiosperma,  Lagaso.  712 
Lasiospermum,  i-^sc/i.  715 
Lasiospora,  Cass.  715 
Lasiostemum,  Nees.  et  Mart.  V, 
Lasiostoma,  Schreb.  604 
Lasiostoma,  Benth.  765 
Lasiopogon,  Cass.  713 
Lasthenia,  DC.  712 
Lasthenia,  Cass.  712 
Lastrsea,  Fresl.  80 
Lastraea,  Bory.  79 
Latania,  Commers.  139 
Laternea,  Tttj-p.  42 Lathraea,  imn.  611 
Lathraeophila,  Leandr. !)() 
Lathriogyne,  Eckl.  et  Zei/h.  553 
Lathrisia,  Swartz.  182 
Lathyrus,  Zinn.  554 
Latipes,  Kunth.  115 
Latouria,  lAidl.  695 
Latreillea,  i)C.  711 
Laubertia,  A.  DC.  601 
Laugeria,  Jacg.  764 
Launea,  Cass.  715 
Launzea,  Buchan.  467 
Lauraceae,  529,  535'= Laurelia,  Jitss.  300 
Laurels,  535 
Laurembergia,  Berg.  723 
Laurencia,  Lamx.  25 
Laurentia,  Nech.  693 
Laureria,  Schlecht.  621 
Lauri,  ./itss.  535 
Lauridia,  Eckl.  et  Zcyh.  588 
Laurineas,  Vent.  535,  538 
Laurocerasus,  Tourn.  558 
Laurophyllus,  Thunb.  467 
Laurus,  Towm.  537 
Lavandula,  Zinn.  661 
Lavanga,  Meisn.  458 
Lavatera,  Z.  370 
Lavauxia,  Spach.  725 
Lavenia,  Swartz.  709 
Lavoisiera,  DC.  733 
Lavoisiereae,  733 
Lavradia,  Velloz.  343 
Lavvrencella,  Lindl.  713 
Lawrencia,  Zfoofc,  370 
Lavysonia,  Linn.  575 
Laxmannia,  Fisoh.  565 
Laxmannia,  Forst.  711 
Laxmannia,  i2.  205 
Laxmannia,  S.  G.  Gmel.  771 
Laxmannia,  Smith.  473 
Laya,  Ifoofc.  e«  Ar7i.  712 
Layia,  iToofc.     Am,  555 
Lazarolus,  J/ed.  560 
Leadworts,  640 
Leaeba,  Forsk.  309 
Leandra,  Fadd.  733 
Leantria,  Soland.  738 
Leathina,  C7-a)/.  22 
Leavenworthia,  Torrey.  354 
Lebeckia,  Thunb.  554 
Lebetanthus,  449 
Lebetina,  Cass.  711 
Lebretonia,  Schr.  370 
Lecanactis,  Eschw.  50 

Lecananthus,  Jacfc.  765 
Lecanium,  Fresl.  80 
Lecanocarpus,  A'ees.  511 Lecanopteris,  Reinw.  79 
Lecanora,  Achar.  50 
Lecanotis,  7?67t6.  50 
Lechea,  Cass.  711 
Lechea,  Zinn.  350 
Lechea,  Lour.  188 
Lecheoides,  Jhmal.  3.50 
Lechidium,  Spach.  350 
Lecidea,  AcJiar.  50 Lecideidas,  50 
Lecokia,  Z>C.  779 
Lecontea,  ̂ .  Rich.  764 
Lecontia,  7'ojt.  129 Lecostemon,  Mop.  et  Sess.  543 
Lecythidaceae,  716,  739-' Lecythideae,  Richard.  739 
Lecythis,  L'offl.  740 Lecythopsis,  Schr.  740 Lecyths,  739 
Leda,  Bory.  18 
Ledebouria,  i?o«7i.  205 
Ledeburia,  Link.  778 
Ledocarpeae,  Meyen.  488 
Ledocarpum,  Z>es/.  489 
Ledonia,  Spach.  350 Ledum.  Linw.  455 
Leea,  Linn.  440 
Leeaceae,  Sar«i.  439 Leeae,  440 
Leersia,  Hedw.  67 
Leersia,  Sol.  115 
Leeuwenhceckia,  E.  M.  364 
Lefeburia,  ̂ 1.  Rich.  778 
Legendrea,  IFcbb.  632 
Legnotideae,  Bartl.  604 
Legnotis,  Swartz.  605 
Legouzia,  Z>itr.  691 
Legurainosae,  Juss.  544 
Leguminous  Plants,  544 
Lehmannia,  Spreng.  621 
Leianthus,  Gries.  614 
Leiblinia,  Z:ndL  10,  22 
Leibnitzia,  Cass.  714 
Leighia,  Cass.  711 
Leighia,  Scop.  709 
Leimanthium,  Willd.  199 
Leinkeria,  aSco^^.  534 
Leiocarpum,  DC.  714 
Leiocarpus,  Blum.  282 
Leiochiysum,  Z>C.  713 
Leiogonia,  DC.  709 
Leiolobium,  Z>C.  354 
Leiophyllura,  Fers.  455 
Leiorreuma,  Eschw.  50 
Leiospermum,  Z>ow.  572 
Leiospermum,  Wall.  511 
Leiospora,  C.  ̂ .  Mey.  354 
Leiostegia,  Benth.  733 
Leiothamnus,  Cries.  614 
Leiotheca,  Drid.  67 
Leiotulus,  Ehrenb.  778 
Leiphaimos,  Schl.  614 
Lejeunia,  Lit.  59 
Lejeuniaceae,  Dumort.  59 
Lejica,  ZTiii.  711 
Lemalis,  Fries.  42 
Lemanea,  Bory.  22 
Lemanidae,  22 
Lemanieae,  10 
Lemanina,  Bory.  10 
Lembosia,  Leveill.  796 
Lemboti-opis,  Griesb  554 Lemmatium,  DC.  712 
Lemna,  Jmss.  73 
Lemna,  L.  125 
Lemnaceae,  DC.  124 
Leinnads,  124 
Lemniscia,  Schreb.  372,  447 
Lemnopsis,  Zipp.  483 
Lemonia,  Lindl.  471 
Lemonia,  Fers.  161 
Lenidia,  Thouars.  4'J  t 

Lennea,  Z.  A!".  C  554 Lennoa,  LI.  et  L.  795 
Lenormandia,  Mont.  25 
Lenormandia,  Sonder.  796 
Lentago.  DC.  767 
Lentibularia,  Vaill.  686 
Lentibulariaceae,  668,  686* 
Lentibulariaj,  R.  Brown.  686 
Lentibulariae,  Richard.  686 
Lentinus,  i^'r.  41 Lentiscus,  Tourn.  467 
Lenzites,  jFr.  41 
Leobordea,  Del.  554 
Leochilus,  Knowles.  181 
Leonia,  Z^.  <;<  L.  661 
Leonia,  /fuj^  e«  Pav.  328 Leonicenia,  /Scop.  733 
Leonotis,  Pers.  662 
Leontice,  Zwm.  438 
Leonticoides,  DC.  436 
Leontodon,  Adans.  715 
Leontodon,  Zinw.  715 
Leontonyx,  Cass.  713 
Leontopetalum,  Tourn.  438 
Leontophthalmum,  Zc'.?s  712 Leontopodium,  R.  Br.  713 Leonurus,  Zmn.  662 
Leonurus,  Tourn.  662 
Leopoldia,  Herb.  158 
Leopoldinia,  i/aj-^.  138 Leotia,  Hill.  43 
Lepanthes,  Sivartz.  181 
Lepargyreia,  257 
Lepechinia,  Willd.  662 
Lepeocercis,  Trm.  116 
Lepeostegeres,  Blum.  791 
Lepia,  Desv.  355 
Lepicaune,  Za;3eyr.  715 
Lepicephalus,  Lag.  700 
Lepicline,  Cass.  713 
Lepidadenia,  Nees.  537 
Lepidagathis,  Tf  iWd.  679 
Lepidanche,  Engelm.  634 
Lepidanthus,  iV^ees.  121 
Lepidaploa,  Ca.-ss.  709 Lepideilema,  Trin.  116 
Lepidiastrum,  Z>C.  355 Lepididte,  354 
Lepidium,  R.  Br.  354 
Lepidocarpodendron,  Boerh.  533 
Lepidocarye-ctt,  Martius.  138 Lepidocaryura,  lfar<.  139 
Lepidoma,  Achar.  50 
Lepidonema,  i^.  et  M.  715 
Lepidopappus,  Fl.mex.  712 
Lepidophorum,  iVt'cft.  712 Lepidophyllum,  Cass.  710 
Lepidopilum,  ̂ riti.  67 
Lepidopogon,  Tausch.  710 
Lepidosperma,  Labill.  119 
Lepidostachys,  fFa/i.  283 
Lepidostephanus,  Bartl.  711,  712 
Lepidotheca,  iV^M«<.  712 Lepidotis,  Palis.  70 
Lepidotosperma,  R.  et  Sch.  119 Lepidozia,  Dum.  60 
Lepigonum,  jFr.  499 Lepionurus,  Bl.  444 
Lepiota,  i<V/es.  41 Lepironia,  Rich.  119 
Lepisanthes,  Bl.  385 Lepismium,  P/e(^  748 
Lepistemon,  Blum.  631 
Lepistoma,  D^wm.  626 
Leposma,  Blum.  626 Leprantha,  D^l/.  50 
Lepraria,  Achar.  50 
Lepta,  Zoitr.  588 
Leptacanthus,  iVee*.  679 
Leptadenia,  R.  Br.  627 
Leptaleum,  DC. 354 
Leptamnium,  Rafin.  611 
Leptandra,  NutLGSii 
Leptanthus,  Z.  C.  R.  206 
Leptarrhena,  i2.  jBr.  5(;s 
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Lsi>tasea,  Haw.  568 
Leptaspis,  R.  Br.  115 
Leptathorum,  Nees.  116 
Leplemon,  Raf.  281 
Lepteranthus,  DC  714 
Leptica,  E.  3/.  714 
Leptilix,  Raf.  199 
Leptinella,  Cuss.  712 
Leptis,  E.  Mey.  553 
Leptobalanus,  Be  nth.  543 
Leptocallis,  G.  Don.  631 
Leptocarpaea,  DC.  354 
Leptocarpha,  DC.  710 
Leptocarpha,  lia/.  711 
Leptocarpus,  R.  Br.  121 
Leptocarpus,  Willd.  664 
Leptocaulis,  iVtt^i!.  778 
Leptoceras,  R.  Br.  182 
Leptochilus,  Kaiilf.  79 
Leptocliloa,  Palis.  115 
Leptocnemia,  Am<<.  779 
Leptocoma,  Zm.  710 
Leptocor^pliium,  Nees.  115 
Le5)tocyamus,  Benth.  555 
Leptocyonium,  Presl.  80 
Leptodactylon,  //oofc  636 
Leptodaphne,  iV^ccs  537 
Leptodendron,  Benth.  455 
Leptoderniis,  Wall.  765 
Leptoderris,  DC.  710 
Leptodon,  Weher.  67 
Leptoglossis,  Benth.  084 
Leptoglottis,  Z>6'.  556 Leptogium,  Fr.  49 
Leptograrama,  /.  79 
Leptogyne,  Ell.  710 
Leptohymenium,  Schiv.  67 
Leptolaena,  Thouars.  487 
Leptolobiese,  555 
Leptolobium,  Benth.  555 
Leptolobium,  Fo(/t'^.  555 Leptomeria,  i?.  Br.  788 
Leptomitese,  Rom.  9 
Leptomitus,  Ag  9,  18 
Leptomorpha,  DC.  713 
Leptonema,  A.  Juss.  282 
Leptonia,  Fries.  41 
Leptopetalum,  Hoo/c.  765 
Leptophytus,  Cass  713 
Leptopleuria,  Presl.  80 
Leptopoda,  711 
Leptopyrum,  Rafin.  116 
Leptopyrum,  Reichb.  482 
Leptorhabdos,  Schrenck.  685 
Leptorhachis,  iT^.  281 
Leptorhyncbus,  713 
Leptormus,  DC.  355 
Leptoschcenus,  iVt'fs.  119 Leptosema,  Benth.  553 
Leptoseris,  Nutt.  715 
Leptosiphon,  Benth.  636 
Leptosolena,  Pr^'s^.  167 l.eptospermecTe,  737 
1  eptospermoides,  DC.  709 
Leptospermiim.  Forst.  737 
lieptostacliva,  Mitch.  6(U 
Leptostachya,  jNVc^-.  680 Leptostegia,  Doh.  80 
Leptosteliua,  Don.  710 
liCptostemma,  Blum.  627 
Leptostigma,  yf  >v(.  764 
Leptostomum,  R.  Br.  67 
Leptostroma,  Fries.  i2 
Leptostylis,  C.  A.  Me//.  35 
Leptosyne.  DC.  711 
Leptotaenia,  Nutt.  778 
Leptotes,  Lindl.  181 
Leptothanmus,  DC.  710 
Leptotbeca,  iSchioagr.  67 
Leptothrium,  Kmilh.  116 
Leptothrix,  Kutzing.  10 
Leptotbyriura,  Knnze.  42 
LeptotricheiB ,  Ktzing.  10 
Leptotrichum,  Corda.  43 
Leptrinia,  /ia/?n.  501 

Leptuberia,  Rafm.50 
Lepturus.  it.  Br.  116 
Lepurandra,  iV«»»«o  271 
Lepuropetalum,  E'W.  568 Lepyrodia,  R.  lir.  121 Lepyrodiclis,  Fenzl.  498 , 
Lerchea,  Linn.  765 
Lercbia,  i/aW.  513 Lereschia,  Jiom  778 
Leretia,  Fl.  Fl.  795 
Leretia,  Veil.  444 Leriese,  714 
Lerouxia,  Merat.  645 
Leschenaultia,  Jft  Br.  695 
Leskea,  Hedw.  67 
Lespedeza,  /{icA.  554 
Lessertia,  DC.  554 
Lessingla,  Cham.  710 
Lessonia,  Bert  778 
Lessonia,  i?o?-j/.  10,  22 Lestadia,  Kunth.  710 
Lestibodea,  Z>C.  712 
Lestibodesia,  Thouars.  511 
Lethea,  Noronh.  199 
Lettsomia,  632 
Lettsomia,  Ruiz  et  I'av.  397 Leucadendron,  Herm.  533 
Leucadendron,  L<;tH.  533 
Leucaena,  Benth.  556 
Leucandra,  Kl.  281 
Leucantha,  Cm?/.  714 
Leucantba,  Zipp.  795 
LeucantherauEQ,  Tourn.  712 Leucas,  it.  Dr.  662 
Leuceria,  Lag.  714 
Leuchseria,  i/m.  714 
Leucoblepharis,  Arn.  710 
Leucocarpon,  A.  Rich.  328 
Leucocarpus,  Do/i  684 
Leucocephala,  Roxb.  122 
Leucocbrysum,  DC.  713 
Leucocoryne,  Lindl.  205 Leucocrinum,  199 
Leucodon,  Schwagr.  67 
Leucograrama,  Meyer.  50 
Leucoium,  J/onc/i..  354 
Leucojum,  iirtit.  158 
Leucolaena,  R.  Br.  778 
Leucoloma,  Brid.  67 
Leucomeris,  X>()n.  714 
Leucomyrtus,  DC.  738 
Leuconotis,  J'ac/c.  601 Leuconymphaea,  Boerh.  411 
Leucopbae,  IFeb/).  662 
Leucophanes,  Brid.  G7 
Leucopholis,  Gardn.  709 
Leucophyllum,  //.  D.  K.  684 
Leucopbyta,  it.  Dr.  712 
Leucophyton,  Less  714 
Leucoploeus,  Nees.  121 
Leucopodum,  Gardn.  710 
Leucopogon,  it.  Dr.  449 
Leucopsidium,  DC.  712 
Leucoryphe,  Zi^d^.  714 
Leucosceptrura,  Sm.  662 
Leucoseris,  J'w/L  715 Leucosia,  Thouars.  583 
Leucosidea,  E.  et  Z  562 
Leucospermura,  R.  Br.  533 
Leucospora,  685 
Leuco.sporium,  Corda.  44 Leucostachys,  Hffg.  182 
Leucostegia,  Pre*;.  80 
Leucostemma,  Benth.  49^ 
Leucostemma,  Z>on  713 
Leucothamnus,  Lindl.  364 
Leucothoe,  Don.  455 
Leucoxylon,  Blum.  397 
Leuzea,  Z>C.  714 
Leveillea,  Z>ec.  25 
Levenbookia,  it.  Dr.  696 
Levisanus,  Schreb.  785 
Levisticum,  Koch.  778 
Lewisia,  Pvrsh-  526 
LewisicK,  525 

Lexarza,  L/aw.  361 
Leycesteria,  Wall  767 
Leyssera,  Linn.  713 Leyssereae,  713 
Lhotskya,  Schauer.  T21 Liabeas,  709 
Liabum,  Adans.  709 
Liagora,  Lamx.  10,  22 Liagoreae.  10 
Liatris,  Schreb.  709 
Libanotis,  Crantz.  77S 
Libanotis,  Scopol.  778 
Libanus,  Colebr.  460 
Libertia,  Z>«/jn.  205 
Libertia,  Lejeune.  116 
Libertia,  Spreng.  161 
Licania,  ̂ m6;.  543 
Licaria,  Aubl.  537 
Licea,  Schrad.  42 

Lichenales,  7,  45'- Licbenes,  Juss.  45 
Licbenoides,  Bisch.  57 
Licbenopsiii,  ScA.  42 Licbina,  ̂ (7.49 
Licbtensteinia,  Ch.  778 
Licbtensteinia,  Wendl.  791 
Licbtensteinia,  TFtWd.  199 
Licmophora,  Ag.  13 
Lictoria,  J".  ̂ $r/t.  25 Licuala,  Rumph.  139 
Lidbeckia,  Berg.  712 
Lieberkubnia,  Cas*.  714 
Liebigia,  Endl.  672 Liebmannia,      Ag.  22 
Ligbtfooteae,  691 
Lightfootia,  HeHt.  691 
Lightfootia,  Schreb.  765 
Lightfootia,  Sivartz.  328 
Lightia,  Schomb.  364 
Ligularia,  Ca*5.  713 
Ligularia,  Duval.  568 
Liguliflorae,  703,  715 
Ligusticum,  Lagasc.  778 
Ligusticum,  Lijm.  778 
Ligustrum,  Tourn.  617 
Lilac,  Tourn.  617 
Lilaceae,  Fen<.  622 
Lilsea,  H.  et  B.  144 Lilenia,  Bert.  328 
Lilia,  200 
Liliaceas,  195,  200* Liliaceae,  L.  xxxiii 
LUiales,  104,  195* Liliastrum,  Link.  205 Lilio-Narcissus,  Tourn.  158 
Lilium,  Linn.  205 
Lily  worts,  200 Limacea,  Lour.  309 
Limacia,  Dietr.  328 
Limatodes,  C^i<m.  182 
Limbarda,  DC.  710 
Limboria,  Achar.  50 
Limboridas,  22 
Limeum,  Forsk.  282 
Limeum,  Linn.  50y 
Limia,  Vand.  664 
Limnactis,  Zf;:;.  10 Limnantheae,  it.  Dr.  366,  367 
Limnantbemum,  Gm.  614 
Limnantbes,  it.  Br.  367 
Limnas,  rri?i.  115 Limnetis,  Rich.  116 
Limnia,  Linn.  501 Limnobiura,  L.  C.  Rich.  142 
Liinnocbaris,  H.  et  B.  208 
Limnocblide,  Ktz.  10 Limnochlideae,  10 
Limnodictyon,  Kutzing.  796 
Limnopeuce,  Vaill.  723 
Limnophila,  it.  Dr.  685 Limodoridae,  182 
Limodorum,  Tourn.  132 
Limonia,  Gdrin.  328 
Limonia,  Linn.  458 
Limoniuiu,  Tourn.  641 
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Limosella,  Linn.  685 
Linaceee,  484,  485* Linagrostis,  Lam.  119 
Linanthus,  Bcnth.  656 
Linaria,  Tourn.  684 
Lincoiiia,  Linn.  785 
Lindackera,  Sieh.  358 
Lindackeria,  Blum.  328 
Lindenbergia,  L.  el  0.  684 
Lindenblooms,  371 
Lindenia,  Bcnth.  765 
Lindera,  Thunh.  795 
Lindernia,  All.  685 
Linderniese,  685 
Lindleya,  //.  B.  K.  565 
Lindleya,  Kunth.  331 
Lindleya,  Nees.  397 
Lindnera,  Reichb.  372 
Lindstea.  Dryand.  80 
Linese,  DC.  485 
Linharea,  ̂ ntd.  537 
Linkia,  Cav.  533 
Linkia,  iJ/icA.  18 
Linkia,  Pers.  614 
Linnjea,  Gronov.  767 
Linochilus,  796 
Linociera,  Swartz.  617 
Linopsis,  Reichb.  485 
Linostigma,  Klotzsch.  365 
Lmostoraa,  JFaW.  531 
Linosyris,  Z,o6e^.  710 
Linozostis,  E.  281 
Linscotia,  Adans.  509 
Linum,  485 
Lioydia,  Neck.  714 
Lipandra,  i/of?.  513 
Liparia,  Linn.  553 
Liparidae,  181 
Lipariese,  553 
Liparis,  L.  C.  Rich.  181 
Liperiza,  Herb.  158 
Lipocarpha,  Nees.  119 
Lipochseta,  J>C.  711 
Lipostoma,  Don.  765 
Lipotactes,  Blum.  791 
Lipotriche,  jR.  711 
Lipozygis,  E.  Mey.  554 
Lippaya,  Endl.  765 
Lippia,  Xmn.  664 
Liquidambar,  Linn.  253 
Liquidambars,  248,  253 
Liquiritia,  Monch.  554 
Lirianthe,  Spach.  419 
Lirioide?e,  Brong.  li 
Liriodendron,  I/wm.  419 
Liriope,  Herb.  158 
Liriope,  Lour.  205 
Liriopsis,  Reichb.  158 
Liriopsis,  Spach.  419 
Liriosma,  Popp.  444 
Lisaea,  Boiss.  779 
Lisianthus,  Linn.  614 
Lissanthe,  ii.  £r.  449 
Lissochilus,  i?.  181 
Lissostylis,  ii.  Br.  533 
Listera,  i?.  ̂ r.  182 
Listeria,  Neck.  765 
Listeridse,  Lindl.  182 
Listia,  i?.  Mej/.  554 
Lisyanthus,  Avhl.  614 
Lita,  Schrcb.  614 
Litanthes,  //art-.  205 Litchi,  Sonn.  335 
Lithachne,  fa^/*.  115 
Lithagrostis,  G'drtn  115 Lithoblum,  Bong.  73."^ Lithocarpus,  Blum.  291,  593 
Lithonema,  //as*.  796 
Lithophila,  Swartz.  499 
Lithophragma,  iVt<<<.  568 
Lithophragmella,  Torr.  568 
Lithopliylliim,  Philip.  2o 
Lithosa.'ilhes,  Blum.  765 
Lithosjieniium,  Toin-n.  65'! Lithoxylon,  /Jnd^,  282 

Lithrrra,  Miers.  467 
Litobrocliia,  P>y,s7.  80 
Litsaia,  J?/*?.  537 
Litsea,  Ihm  537 
Litt.ea,  Tagliab.  158 
Littorella,  /.inn.  643 Liverworts,  58 
Livistona,  R.  Br.  139 
Llagunoa,  R.  et  P.  385 
Llaupanke,  Feuill.  451 
Llithi,  J'cia'W.  467 Lioydia,  Salisb.  204 
Loasa^  Adans.  745 
Loasacese,  741,  744* Loasads,  744 
Loaseae,  745 
Loaseae,  Kunth.  347 
Loaseje,  Juss.  744 
Lobadiiim,  Rafin.  467 
Lobaria,  /faw.  568 
Lobaria,  Hoffm.  50 
Lobeleaj,  693 
Lobelia,  Linn.  693 
Lobelia,  P^^^m.  695 
Lobeliacese,  688,  692* Lobeliads,  692 
Lobocarpus,  W.  et  A.  422 
Lobostemon,  Lehm.  656 
Lobularia,  J)C.  354 
Locandi,  Adans.  477 
Locaris,  Hamilt.  473 
Lochemia,  ̂ m.  364 
Locheria,  Neck.  711 
Lochnriocydia,  Mart.  677 
Lochnera,  Reichb.  601 
Loclineria,  S^wp.  372 
Lockhartia,  //oo/c.  181 
Loddigesia,  Sims.  554 
Lodicularia,  Palis.  116 
Lodoicea,  Labill.  139 
Lceflingia,  L«?m.  499 
Lceselia,  /vMi?i.  636 
Loganeas,  604 
Logania,  R.  Br.  604 
Loganiaceae,  594,  602* Loganiads,  602 
Loganiese,  R.  Brown.  602 
Logfia,  Cass.  713 
Loghania,  Scop.  404,  713 
Loiseleuria,  Desv.  455 
Lolium,  Linn.  116 
Lomagramma,  J.  Sm.  79 
Lomandra,  Labill.  192 
Lomaria,  Willd.  80 
Lomatia,  /?.  5r.  534 
Lomatium,  /Jq/i?i.  778 
Lomatocarum,  Fisch.  778 
Lomatogonium,  A.  Br.  614 
Lomatolepis,  Ca*5.  715 
Lomatophyllum,  Willd,  205 
Lomentacese,  L.  xxxiv Lomentareae,  25 
Lomentaria,  Lyngb.  11 ,  25 
Lonas,  Adans.  712 
Lonchitis,  £mn.  79 
Lonchocarpus,  Kunth.  555 
Lonchostoma,  FtcA;s<r.  639 
Londesia,  F.  et  M.  513 
Longchampia,  WiUd.  713 
Lonicera,  Desf.  767 
Lonicera,  Plum.  791  ̂  
Lonicereae,  766,  767 
Loiitarus,  Rumph.  139 Loosestrifes,  574 
Lopadocalyx,  Klotzsch.  796 
Lopezia,  Ca^).  725 
Loi)bandra,  Don.  455 
Lophanthera,  ^.  de  J.  390 
Lophanthus,  5ej?t7i.661 
Lophantbus,  i^orsL  364 Lophatherum,  Brongn.  116 
Lophia,  Desv.  672 
Lophidium,  i?icA.  81 
Lopliiocarpus,  Kth.  209 
Lophiocarpus,  Turcz.  524 

Lophiodon,  Uoolc.f.  et  Wils.  79 
Lophiola,  /Ter.  205 
Lophiolepis,  Cass.  714 
Lopbira,  Banks.  395 
Lophiracese,  iindJ.  395 
Lophium,  Fries.  43 
Loi)hocachrys,  779 
Lopbocblaena,  Nees.  lliJ 
Lopbochloa,  i2c/if>.  116 
Lopboclinium,  Endl.  709 
Lopbocolea,  Nees.  60 
Lopbolaena,  /X;.  713 
Lopbolepis,  Dec.  115 
Lopboloma,  Cass  714 
Lopbopetalum,  Wight.  588 
Lophopbytideaj,  90 
Lophopbytum,  Sch.  et  E.  90 
Lophopterys,  A.  de  J.  390 Lopbosciadiuni,  DC.  779 
Lopbospermum,  Don.  684 
Lophostacbys,  Pohl.  679 
Lopbostemon,  i^chott.  737 
Lopbostylis,  Hochst.  378 
Lophotaenia,  G^-iseb.  778 Lophozia,  />ztm.  60 
Lopbura,  A'wte.  11 Lopimia,  iV.  et  M.  370 
Lorantbaceae,  786,  789* Loranthege,  Jmss.  789 Lorantbs,  789 
Lorantbus,  Linn.  791 
Lorea,  Stack.  22 
Lorentea,  Lagasc.  709 
Lorentea,  Orteg.  711 
Loreya,  DC.  733 
Loroglossum,  L  C.  Hick.  182 
Loropetalum,  E.  Br.  784 Loteie,  553,  556 
Loten,  Adans.  18 Lotononideas,  554 
Lotononis,  DC.  553 
Lotos,  DC.  411 
Lotus,  Linn.  554 
Loudonia,  554 
Loudonia,  Lindl.  723 
Louicbea,  1/erit  499 
Lourea,  Neck.  554 
Lourea,  Jaum.  555 
Loureira,  Ca^j.  281 
Loureira,  Meisn.  4G0 
Lowea,  Zinc/J.  564 
Loxanthera,  Blum.  791 
Loxantbus,  Nees.  679 
Loxines,  Martins,  xlv 
Loxocarpus,  i2.  Dr.  672 
Loxocarya,  R.  Br.  121 Loxodon,  Cass.  714 
Loxogramma,  Blum.  79 Loxomeria,  Salisb  455 
Loxonia,  Jacfc.  672 
Loxostylis,  Spreng.  467 
Loxotis,      Br.  672 
Loxsoma,  i2.  Dr.  80 
Lozania,  Seb.  Mut.  380 
Lu1)inia,  Link,  et  Otto.  645 Lubinia,  Vent.  645 
Luca-a,  Kunth.  116 
Lucernaria,  Rouss.  18 Lucianea,  D>C.  765 
Lucilia,  Cass.  714 
Lucinium,  Plukn.  460 
Luciola,  ̂ mi</i.  192 Liiculia,  Sweet.  765 
Lucuma,  Mol.  591 
Lucya,  DC.  765 
Ludia,  Lamarck.  328 
Ludolfia,  IKiZJd.  116 
Ludovia,  J^ers.  132 
Ludwigia,  Linn.  725 
Ludwigiaria,  D'C.  725 
Lulfa,  Tourn.  315 
Lugca,  2>C.  712 Lubea,  W.  372 
Lubea,  W.  Schmidt.  608 
Luisa,  Gaud,  181 
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Lumanaja,  Blanc.  282 
Lumbricidia,  Velloz.  555 
Luranitzera,  Jacq.  f.  fi61 
Lumnitzera,  Willd.  718 
Lunana,  DC.  362 
Lunania,  Hook.  328 
Lunaria,  lAnn.  354 
Lunasia,  Blanc.  282 
Lundia,  DC.  677 
Lundia,  Thonn.  et  Sclmm,  328 
Luntia,  Neck.  281 
Lunularia,  Michel.  58 
Luperia,  DC.  354 
Lupinaster,  Mmch.  554 
Lupinus,  iinn.  554 
Lupulus,  Tourn.  265 
Luridae,  Z.  xxxiii 
Lusaccia,  Spreng.  758 
Luteola,  Tourn.  356 
Luthera,  C.  -ET.  Schultz.  715 
IvUtkea,  Bongard.  586 
Lutrostylis,  (J.  Don.  653 
Luvunga,  JEZam.  458 
Luxemburgia,  <St.  Hil.  343 
Luziola,  Juss.  115 
Luzula,  Z>C.  192 
Luzuriaga,  R.  Br.  205 
Luzuriaga,  Ruiz  et  P.  205 
Lycaste,  Lindl.  182 
Lychnanthus,  (rmeJ.  498 
Lychnis,  Tourn.  498 
Lychnocephalus,  Mart.  709 
Lychnophora,  -Mart.  709 
Lyciobatos,  Enidl.  622 
Lycioplerium,  Miers.  622 
Lyciopsis,  Spach.  725 
Lyciothamnus,  -B.  622 
Lycium,  Zinn.  622 
Lycoctonum,  DC.  428 
Lycogala,  Michel.  42 
Lycoperdacese,  .4d;.  Brongr.  29, 
Lycoperdon,  Tourn.  42 
Lycopersicum,  Tourn.  622 
Lycopodales,  53,  68* 
Lycopodiacese,  68,  69" Lycopodineae,  Swartz.  69 
Lycopodium,  Z/inn.  70 
Lycopsis,  i?nn.  656 
Lycopus,  Linn.  661 
Lycoris,  Herb.  158 
Lycoseris,  Cas*.  714 
Lycurus,  Kunth.  115 
Lydea,  Molin.  565 
Lyellia,  22.  ̂ r.  67 
Lygeum,  Linn.  115 
Lygia,  Fasan.  531 
Lyginia,  iJ.  Sr.  121 
Lygistum,  P.  ̂ r.  765 
Lygodesmia,  Don.  71-5 Lygodictyon,  J.  Sw.  81 
Lygodium,  Swartz.  8-1 Lygodysodea,  Ruiz  et  Par  764 
Lygodysodeacea?,  Bar II.  761 
Lyncea,  Cham,  et  Schl,  684 
Lynckia,  Lyngh.  18 
Lyngbya,  yl£f.  10,  18 
Lyngbya,  Gaill.  22 
Lyngbyefle,10 
Lyngbyella,  Bory.  22 
Lyonia,  Ell.  626 
I<yonia,  Nutt.  455 
Lyoiiia,  Rafin.  504 
Lyonia,  Reichh.  455 
Lyonettia,  Ca.«.  712 
Lyonsia,  Tf.  Br.  601 
Lyperanthus,  R.  Br.  182 
Lyperia,  Bcnth.  684 
Lyra-a,  iind/.  181 Lyrocarpa,  Harv.  354 
Lysigonium,  Linft.  13 
Lysiloma,  Bcnth.  556 
Lysimachia,  Monch  645 
Lysimachiaj,  /mss.  644 
Lysimachion,  Tausch.  725 
Lysinema,  7J.  Br.  449 
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Lysi'onotus,  Bl.  672 Lysionotus,  Don.  672 
Lysipoma,  H.  B.  K.  693 
Lyssanthe,  Salisb.  533 
Lysurus,  Fries.  42 
Lythraceae,  556,  574* Lythrarieae,  Juss.  574 Lythreae,  575 
Ly thrum,  Linn,  575 

Maba,  J^oj-^f.  596 Mabea,  Auhl.  281 
Maburnia,  Thouars.  172 
Macaglia,  Fa/i.^  661 Macahanea,  Aubl.  402 
Macairea,  DC.  733 
Macanea,  Jmss.  402 
Macaranga,  Thouars.  281 
Macarthuria,  Hitg-.  795 Macbridea,  -£^^^62 
Macdonaldia,  Gunn.  182 
Macfadyena,  A.  DC.  677 
Machseranthera,  iVees.  709 
Machserina,  Vahl.  119 
Machffirium,  Pers.  555 
Machaia,  Cray-  22 
Machaonia,  Humb.  764 
Macharisia,  Thouars.  795 
Machilus,  jYecs.  537 
Machlys,  DC.  712 
Mackaya,  ̂ rn.  745 Macleania,  Hook.  758 
Macledium,  Ca**.  714 
Macleaya,  R.  Br.  431 
Maclovia,  DC.  714 
Madura,  iVwii.  268 
Macnabia,  Benth.  455 
Macodes,  Lindl.  183 
Macoubea,  402 
Macoucoua,  Aubl.  598 

-  Macquira,  Aubl.  271 
Macradenia,  i?.  Br.  182 
Macraea,  Lindl.  365 
Macranthera,  Torr.  685 
Macranthus,  Lour.  555 
Macreightia,  J.  £>C.  596 Macria,  E.  Mey.  667 
Macrobotrys,  Z>C.  714 
Macrocalyx,  Miers.  764 
Macrocapnos,  Royle.  436 
Macrocarpaea,  CrtVs.  614 
Macrocarphus,  Nutt.  712 
Macrocarpus,  Bonnem.  22 
Macrocephalus,  iV?<«.  712 
Macroceratites,  Raddi.  555 
Macroceratium,  DC.  354 
Macrochilus,  Presl.  693 
Macrochilus,  iTn.  182 
Macrochiton,  Bl  464 
Macrochloa,  Kunth.  115 
Macrocnemum,  P.  Br.  765 
Macrocnemum,  Veil.  765 
Macrocystis,  Ag.  10,  22 
Macrodon,  Amott.  67 
Macronema,  iV^wW.  710 
Macrogyne,  L.  et  0.  205 
Macrolepis,  A.  Rich.  181 
Macrolinum,  E^^.  455 Macrolinum,  Reichb.  485 
I  Macrolobium,  Vahl.  .556 Macrolomia,  iV^ees.  119 Macromeria,  Don.  65G 
Macromerum,  Burch.  .358 
Macromitrium,  Brid.  67 
Macronax,  Raf.  116 
Macroon,  Cor  da.  44 
Macropetalum ,  Burchell.  627 
Macropiper,  il/i^.  518 
I  Macropodium,  jB.  Br.  354 iMacrorhynchium,  i?c7i6.  715 
Macrorhynchus,  Less.  715 
Macroscepis,  /f.  B.  if.  626 
Macrosiphon,  Hochst.  685 
Macrosolen,  Blum.  791 
Macrosporium,  l^'nc^.  43 

Macrostema,  P<!r*.  631 
Macrostigma,  Hooker.  543 
Macrostomium,  Blum.  181 
Macrostylis,  B.     TF.  471 
Macrostylis,  K.  et  H.  183 
Macrosyphonia,  Duby.  645 
Macrothecium,  Brid.  67 
Macrothyrsus,  Spach.  385 
Macrotomia,  /)C.  656 
Macrotropis,  J>C.  555 
Macrotys,  Rafin.  428 Macrozamia,  Miq.  225 
Madaractis,  Z>C.  713 
Madarella,  Nutt.  712 
Madaria,  Z>C.  712 
Madaroglossa,  DC.  712 
Madia,  Mol.  712 
Madotheca,  2>Mm.  59 
Madriopsis,  Nutt.  712 Maerleusia,  DC.  372 
Majrua,  Forsk.  358,  648 Maeseae,  648 
Magallana,  Ca?;.367 
Magallana,  Comm.  419 
Magnolia,  Xinn..  419 
Magnoliaceae,  416,  4l7* Magnoliads,  417 
Magnoliae,  Ju,ss.  417 Magnolieae,  419 
Magonia,  St.  Hil.  385 
Magydaris,  Koch.  779 
Mahagoni,  A  dans.  462 Mahernia,  Linn.  364 
Mahometa,  Z>C.  710 Mahonia,  NuU.  438 
Mahurea,  ̂ itbJ.  .397 
Mainea,  Fl.  Fl.  282,  378 
Mairania,  Neck.  455 
Maireana,  Moq.  Tand.  513 Mairia,  DC.  709 
Maiten,  FeuUl.  588 
Majanthemum,  Monch.  205 
Majeta,  4mM.  733 
Majorana,  Monch.  661 Malabaila,  Ifo/m.  778 
Malabaila,  Tausch.  779 
Malabathrum,  Burm.  537 
Malachadenia,  Xmdf.  182 Malacharia,  FSe.  44 
Malache,  7Vew.  370 
Malachium,  Fr.  498 
Malachodendron,  Cav.  397 Malachra,  L.  370 
Malacmaea,  Griseb.  390 
Malacocarpus,  i^.  et  M.  479 
Malacocephalus,  Tsc/i.  714 
Malacochaete,  Nees.  119 
Malacomeris,  Nutt.  715 Malacothrix,  DC.  715 
Malaisia,  Blanco.  262 
Malanea,  ̂ mW.  764 
Malaspinea,  Presl.  648 Malaxeae,  179,  181 
Malaxis,  Swartz.  181 
Malbrancia,  Neck.  468 
Malcolraia,  i2.  Br.  354 
Malesherbia,  jR.  e«  P.  335 
Malesherbiaceae,  326,  .335* 
Malesherbieae,  DC.  335 
Malistachys,  ̂ .  531 
Mallea,  A.  Juss.  464 
Mallococca,  Forst.  372 
Mallogonum,  Fenzl.  498 Mallophora,  £ndJ.  664 
Mallotus,  Lour.  281 Mallowworts,  368 
Malocchia,  Sev.  555 
Malope,  Z.  370 Malopese,  370 
Malosma,  Nutt.  467 
Malouetia,  A.  DC.  601 
Malpighia,  Plum.  39' > 
Malpighiaceae,  373,  388* Malpighiads,  388 

I  Malpighieae j  A.  de  J.  390 



INDEX  OF  CLASSES,  &r. 87 

Alaltebrunia,  Kimth.  115 
Mains,  Town.  560 
Malva,  L.  370 
Malvaceae,  359,  363,  368 ■= 
Malvales,  243,  244,  240,  359* Malvaviscoides,  E/)idl.  370 
Malva viscus.  Dill.  370 
Malvese,  370 
Malvinda,  Medik.  370 
Mamboya,  Blanco.  765 
Mammillaria,  Haw.  748 
Mamniea,  L.  402 
Mammea,  J.  Agh.  25 
Mammillaria,  iStack.  25 
Manabea,  Aubl.  664 
Mantelia,  Bowd.  646 
Manfanilla,  Plum.  281 
Mandevilla,  Lindl.  601 
Mandiocea,  Lhik.  281 
Mandragora,  Tourn.  622 
Manettia,  Mutis.  765 
Manghas,  Burm.  601 
Mangifera,  iiim.  467 
Manglesia,  iSixdi.  533 
Manglesia,  Lindl.  737 
Manglietia,  Blum.  419 
Manglilla,  Jwss.  648 
Mangostana,  Rumph.  402 
Mangroves,  726 
Manguiba,  Pis.  601 
Manicaria,  Odrtn.  139 
Manihot,  X»C.  370 
Manihot,  Plwrn.  281 
Manilkara,  Rheede.  591 
Manina,  Scop.  41 
Manisuris,  iinn.  116 
Manitia,  Gieseke.  167 
Mannia,  Cord.  58 
Mansoa,  DC.  677 
Mantisalca,  Cass.  714 
Mantisia,  Curt.  167 
Manulea,  Linn.  684 
Manulese,  684 
Manungala,  Blanc.  477 
Mapa,       Fl.  795 
Mapania,  vlwW.  119 
Maples,  3S7 
Mapouria,  A.  Rich.  764 
Mappa,  A.  J.  281 
Mappia,  Schreb.  424 
Maprounea,  ̂ mW.  281 
Maqueria,  Comm.  473 
Maquinae,  Mart.  371 
Maralia,  Thouars.  781 
Maranta,  PtuHi.  169 
Marantaceffi,  162,  168* Marantese,  Brown.  168 
Maranthes,  Blum.  364 
Marants,  168 
Marasmius,  Fr.  41 
Marasmodes,  -DC.  712 
Marathrum,  H.  B.  K.  483 
Marathrum,  Rajin.  778 
Marattia,  Swartz.  82 
Marattiacese,  Kaulf.  82 
Marcelia,  Cass.  712 
Marcellia,  J/ari.  632 
Marcetia,  Z>C.  733 
Marcgravia,  Plum.  404 
Marcgraviaceae,  392,  403* Marchantia,  March.  58 
Marchantiaceae,  56,  58* 
Marchantiese,  Nees  et  Taylor.  58 
Marckea,  L.  C.  Rich.  621 
Marcorella,  Neck.  582 
Marenga,  Salisb.  167 
Marenteria,  Nor.  422 
Margaranthus,  ScTiI.  622 
Margaris,  JDC.  764 
Margarita,  Gaud.  709 
Margaritaria,  Linnf.  282 
Margarospermum,  li.  656 
Marginaria,  ̂ .  Rizh.  22 
Marginaria,  Prci.  79 
Margotia,  Boi:z.  779 

Margraviads,  403 
Margyricarpus,  R.  et  P.  562 Maria,  DC.  455 
Maria- Antonia,  Parlat.  554 
Marialva,  l  and.  402 
Marialvea,  Mart.  402 
Marianthemum,  So/t.  G91 
Marianthus,  Hug.  441 
Marica,  Schreb,  161 
Marignia,  Comm.  460 
Marila,  4iw.  397 
Maripa,  632 
Mariscus,  Vahl.  119 
Marlea,  iJo.r6.  720 
Marlierea,  St.  Hil.  738 
Marmoritis,  Benth.  662 
Marquartia,  Hassk.  132 
Marquartia,  Fo^r.  555 
Marquisia,  A.  Rich.  764 Marrubidse,  662 
Marrubium,  Linn.  662 
Marsana,  6"cin«.  458 Marschallia,  Schr.  712 
Marsdenia,  R.  Br.  627 
Marsilea,  Lmn.  73 
Marsileacese ,  68,  71* Marsipposperraum,  Desv.  192 Marsupella,  Dwm.  60 
Marsupia,  Dum.  60 
Marsypianthes,  661 
Marsypocarpus,  Neck.  354 
Martagon,  Tourn.  205 
Martensia,  ITer.  25 
Martensia,  Gieseke.  167 
Martia,  Leand.  555 
Martia,  Spr.  406 
Martia,  Benth.  555 
Martineria,  i^f.  i-"?.  397 Martinezia,  R.  et  P.  139 
Martinieria,  GuUl.  489 
Martrasia,  Lag.  714 
Martynia,  iinn.  670 
Martyniacese,  Link.  669 
Marumia,  Blum.  733 
Marumia,  Reinw.  424 
Maruta,  Cass.  712 
Mascagnia,  J5ert.  390 
Mascarenhasia,  A.  DC.  601 
Maschalanthe,  Blum.  765 
Maschalanthus,  Schulz.  67 
Maschalarrben,  -Spr.  67 
Maschalocarpus,  67 
MasdevaUia,  Fl.  Per.  181 
Massonia,  Linn.  205 
Mastacanthus,  jBndL  664 
Mastichonema,  Ktz.  10 
Mastichotricheee,  10 
Mastichothrix,  Ktz.  10 
Mastigobryum,  Nees.  60 
Ma&tigophora,  iVees.  60 
Mastigophoridse,  60 
Mastigophorus,  Cass.  714 
Mastigoscleria,  Nees.  119 
Mastixia,  Bi«m.  783 
Mastocarpos,  Targ.  10 
Mastrutium,  Cass.  714 
Mastworts,  290 
Matamoria,  LI.  et  L.  709 
Mataxa,  Spr  712 
Matayba,  ̂ itM.  385 
Mateatia,  Fl.  Fl.  362 
Matelea,  Avbl.  626 
Mathea,  FeJJ.  ?  684 
Matisia,  H.  B.  361 
Matonia,  R.  Br.  80 
Matonia,  Sm.  167 
Matourea,  ̂ iibt.  ?  685 
Matrella,  Pers.  116 
Matricaria,  Linn.  712 
Matthewsia,  i/boA;.  354 
Matthiola,  R.  Br.  354 
Matthisonia,  Raddi.  795 
Mattia,  5fc/«tlt.  656 Mattuschkea,  Schreb.  521,  764 
Mauchartia,  Neck.  778 

Mauduyta,  Comm.  477 
Mauhlia,  Thunb.  205 
Mauneia,  Thouars.  795 Maurandia,  Orteg.  684 
Mauria,  Kunth.  467 
Mauritia,  Xmw.  139 Maurocenia,  Jtfili.  598 
Maxillaria,  /-'i.  Per.  182 Maxillaridae,  iindJ.  182 
Maximiliana,  Mart.  139 
Maximiliania,  Schrank.  3.50 
Mayaca,  ylttW.  189 
Mayaceffi,  185,  189* Mayacs,  189 
Mayarsa,  DC.  712 
Maycockia,  A.  DC.  601 
Mayepea,  Aubl.  617 
Mayna,  .^nf^I.  306 
Mayna,  Raddi.  328 
Maytenus,  Jitss.  588 Mazeutoxeron,  Labill.  471 
Mazus,  Lour.  684 
Meadia,  Catesb.  645 
Meborea,  282 
Mecardonia,  Marl.  685 
Meckelia,  Mart.  390 
Meconella,  Nutt.  4.31 
Meconidium,  Spach.  431 
Meconium,  Sjyach.  431 
Meconopsis,  Figr.  431 
Meconostigma,  Schott.  129 
Mecopus,  /ienw.  554 Mecosa,  Blum.  182 
Medea,  A7.  282 
Medeola,  Gron.  218 
Medicago,  Linn.  554 Medicusia,  Munch.  715 
Medinilla,  Cawd.  733 
Medium,  Tourn.  691 
Medusa,  Xottr.  364 
Medusea,  i/aio.  281 
Medusea,  Nutt.  711 
Medusula,  Eschw.  50 
Medusula,  Corda.  44 
Meerburgia,  Mbnch.  499 Meesia,  Hedw.  67 
Meesia,  G'drtn.  475 
Megacarpsea,  X>C.  354 Megaclinium,  Lwidl.  181 
Megalangium,  -Brid.  67 
Megapterium,  Spach.  725 Megasanthes,  C  i>on.  691 
Megasea,  Haw.  568 
Megastachya,  PaJis.  116 
Megastegia,  Don.  554 Meionectes,  iB.  Br.  723 
Meisneria,  i>C.  733 
Meissarrhena,  R.  Br.  680,  684 
Meistera,  Gieseke.  167 Meisteria,  Scoj).  709 
Melachne,  Schrad.  119 Melaleuca,  Linn.  737 
Melampodieae,  711 
Melampodium,  Linn.  711 
Melampyracese,  681 
Melampyrum,  Linn.  685 Melanchrysum,  Cass.  713 
Melanconiei,  Co7-da.  42 Melanconium,  Link.  42 
Melandrium,  i^ries.  498 Melania,  Brid.  67 
Melanium,  P.  Br.  575 
Melanium,  i2ic/i.  733 Melanium,  Zipp.  795 
Melanocenchris,  JVees.  116 
Melanocranis,  Vahl.  119 
Melanocranidae,  119 
Melanodendron,  DC.  710 
Melanogaster,  Corda.  42 
Melanoloma,  Cass.  714 
Melanopsidium,  Cels.  765 
Melanorrhoea,  ITalJ.  467 
Melanoselinum,  Hoffm.  779 
Melanoseris,  Decaisn.  715 
Melauospora,  Corda.  43 
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Melanosticta,  DC.  555 
Melanostroma,  Corda.  44 
Melanotrichum,  CorcUi,  44 
Melanoxanthus,  Tul.  43 
Melanoxylon,  Schott.  556 
Melanthaceae,  195,  198'= Melantlieas,  Batsch.  198 
Melanthera,  Bohr.  711 
Melanthesa,  Blum.  282 
Melanthium,  Linn.  199 
Melanths,  198 
Melasanthus,  Pohl.  664 
Melasma,  Berg.  684 
Melasjihserula,  Ker.  161 
Melastemon,  Salisb.  455 
Melastoma,  Burm.  733 
Melastoma,  Juss.  731 
Melastomacefe,  716,  731* Melastomads,  731 
Melastomeae,  733 
Melhania,  Forsk.  364 
Melia,  L.  464 
Meliacea?,  456,  461,  463* Meliads,  463 
Meliffi,  Juss.  463 
Melianthese,  Endl.  478 
Melianthus,  L.  479 
Melica,  Linn.  116 
Melichrus,  R.  Br.  449 
Melicocca,  L.  385 
Melicope,  Forst.  471 
Melicytus,  /'oj-st.  328 Melidepas,  Endl.  449 
Melidium,  Escliw.  43 
Melidora,  Salisb.  455 
Meliea;,  464 
Meliglossus,  SchlecM.  199 
Melilotus,  Town.  554 
Melinia,  Dec.  626 
Melinis,  Palis.  115 
Melinospermum,  T^a^p.  554 
Melinum,  LA;.  115 
Meliocarpus,  Z?ows.  779 
Meliola,  Fries.  43 
Meliosma,  Bl  385 
Meliosmece,  JEndJ.  382,  3S5 
Meliphlea,  Ziicc.  370 
Melissa,  Benth.  661 
Melisseae,  661 
Melistaurum,  Forst.  331 
Melittidse,  662 
Melittiosporium,  Corda.  43 
Melittis,  Ltmi.  662 
Mella,  Vand.  685 
Melo,  Tottr??.  315 
Melobesia,  Lamx.  10,  25 
Melocactidee,  748 
Melocactus,  C.  BauMa.  748 
Melocaiina,  Fop.  116 
Melochia,  L.  364 
Melodinus,  i^orsi.  601 Melodoruin,  Lov.r.  422 
Melolobium,  L.  tt  Z.  554 
Melongena,  Totirn.  622 
Melopepo,  Toiirn.  315 Melosira,  ̂ (7.  13 
Melosperma,  Benth.  684 
Melotliria,  Linn.  315 
Melvilla,  ̂ nd.  575 
Membranifolia,  Stack.  25 
Membranoptera,  25 
Memecvlaceje,  7:U 
Memecyleae,  y>C.  731,  733 
Memecylon,  Linn.  733 
Memecylon,  Mitch.  455 
Memnonium,  Corda.  44 
Memorialls,  jEfam.  262 
Menais,  Lijui.  653 
Menarda,  Comm.  282 
Menastelraa,  7v'.  Br  62S Mendezia,  DC.  711 
Mendoncia,  VeU-  679 
Mendozia,  FcW.  679 
Meneghinia,  Endl.  656 Menestoria,  BC.  765 

Menestrata,  J'i.  J7.  537 Menichea,  Sonn.  755 
Meniocus,  L>esv.  354 Meniscium,  Schreb.  79 
Meniscosta,  Blum.  309 
Menispermaceaj,  DC.297,303,307* Menispermads,  307 
Menispermales,  243, 244,  246, 297* Menispermeae,  Juss.  307 
Menispermum,  Tourn.  309 
Menispora,  Pers.  43 Menkea,  Lehm.  354 
Menoceras,  -R.  Br.  695 
Menodora,  ^.  B.  K.  651 
Menonanthes,  ITaw.  614 
Menonvillea,  DC.  354 
Mentha,  Linn.  661 
Menthepe,  661 
Menthida;,  661 
Mentzelia,  Linn.  745 
Menyan these,  614 
Menyanthes,  Linn.  614 Menziesia,  Smith.  455 
Meoschium,  Paiis.  116 
Mephitidia,  Reinw.  764 
Meratia,  Cas*.  711 
Meratia,  Nees.  541 Merciera,  A.  DC.  691 
Merckia,  i^isc/i.  498 Mercurialis,  Linn.  281 
Merendera,  Ram .  199 
Merenderae,  198 
Meretricia,  Ner.  765 
Meriana,  Fl.  Fl.  631 
Meiiana,  Treio.  161 
Meriandra,  Benth.  661 
Meriandiidae,  661 
Meriania,  Swartz.  733 
Merida,  Neck.  501 
Meridema,  /Jom.  572 
Meridiana,  Linn.  501 
Meridion,  ̂ gf.  13 
Merimea,  Camb.  481 
Meringium,  Fresl.  80 
Meriolix,  iia/.  725 
Merismopiiidia,  Ktz.  9 
Meristostigma,  IHetr.  161 
Meristotropis,  Fisch.  et  Mey.  554 
Merizomyria,  Polt.  10,  18 
Merosporium,  Corda.  44 Merostachys,  ySpn  116 
Merremia,  Demist.  631 
Merrettia,  Gray.  18 
Mertensia,  R.B.K.  580 
Mertensia,  72otfe.  25,  656 
Mertensia,  WHld.  80 
Merulius,  Ifoft.  41 
Mesanthus,  Nees.  121 
Mesembryaceae,  523,  525* Mesembryanthemeae,  Endl.  525 
Mesembryanthemum,  L.  526 
Mesembryon,  ^dans.  526 
Mesocarpus,  Hass.  769 
Mesocentron,  Cass.  714 
Mesoclastes,  Lindl.  181 
Mesodactylus,  W.  184 
Mesodetra,  Rajin.  712 
Mesoglaea,  iiTte.  10 
Mesoglaeacese,  10 
Mesogloia,  Ag.  22 
Mesogi-amma,  DC.  713 Mesona,  Blum.  661 
Mesophylla,  Dum.  60 
Mesoregma,  Corda.  58 
Mesospermeffi,  10 
Mesosphaeria,  Benth.  661 
Mesosteirus,  Z>C.  712 
Mespilodaphne,  iVees.  537 
Mespilophoi-a,  Neck.  560 Mespilus,  Lindl.  560 
Messerschmidia,  ^ss.  656 
Messerschmidtia,  Linn.  653 
Mestotes,  SoL  583 
Mesua,  L.  402 
Metabasis,  DC.  71.') 

Metabolus,  Blum.  765 
Metachiluni,  Lindl.  18i 
Metagnanthus,  IJnd^.  712 Metalasia,  i2.  Dr.  713 
Metaplexis,  Fv.  Br.  626 Metaxya,  Fresl.  80 
Metazanthus,71fet/c?i.  715 
Meteorina,  DC.  712 
Meteorium,  DHd.  67 
Meteorus,  Lo\ir.  755 
Methonica,  Herm.  205 
Methorium,  &/t.  361 
Methoscophyllum,  E.  ct  Z.  460 
Metopium,  F.  Br.  467 
Metrocynia,  Thenars.  556 
Meti-odorea,  'S'i.  Jf«7.  471 Metvosideros,  R.  Br.  737 
Metroxylon,  Rottb.  139 
Metternichia,  3/<7c.  621 
Metzgeria,  Raddi.  59 Metzgeridse,  59 
Metzleria,  Fresl.  693 
Meum,  Tourn.  778 
Meyenia,  iVee*.  679 
Meyenia,  Schlecht.  621 
Meyenia,  ift.  764 
Meyera,  Schreb.  711 
Meyeria,  DC.  712 Mezereum,  Meyer.  531 
Mezoneuron,  Desv.  655 
Miamomyces,  Corda.  44 
Mibora,  Adans.  115 
Micarea,  jF>-ics.  50 Michauxia,  jyeni.  691 
Michelaria,  Dum.  116 
Michelia,  Amman.  664 
Michelia,  Dtnn.  419 
Michoxia,  JP^.  Fl.  795 
Miconia,  iZiti^    P.  733 Miconieas,  733 
Micractis,  DC.  711 
Micreea,  ilfiers.  614,  679 
Micraloa,  Bias.  18 
Micrandra,  R.  Br.  362 
xMicrandria,  IF.  et  A.  765 
Micranthea,  i>e4/.  282 
Micranthemum,  Presl.  5.54 
Micranthemura,  Mich.  685 
Micranthera,  ^.  i>C.  648 
Micranthera,  Chois.  402 
Micranthes,  Tausch.  568 
Micranthus,  Per*.  161 
Micranthus,  Wendl.  680 
Micrargeria,  Benth.  685 Micrasterias,  ^^7.  9,  13 
Micrelium,  Forsk.  710 
Micreremia,  Benth.  455 
Microblepharis,  W.et  A.  322 
Microcachrys,  i/ooft.  229 
Microcala,  i.  et  H.  614 
Mlcrocaha,  ̂ .  Rich.  710 
Microcarpa2a,  iZ.  Dr.  685 
Microchseta,  Nutt.  711 
Microchilus,  Presl.  183 
Microchloa,  i?.  Dr.  115 
Microcladia,  Grev.  10,  24 
Microcodon,  Alph.  DC.  691 
Microcoelia,  Lindl.  181 
Microcoleus,  Dcsm.  18 
Miciocoma,  DC.  714 
Microcorys,  ii.  Dr.  661 Microcos,  L.  372 
Microcystis,  Kutz.  9,  18 
Microderis,  DC.  715 
Microderris,  DC.  713 
Microdesmia,  Benth.  543 
Microdictyon,  Decaisne.  IS Microdon,  Chois.  667 
Microdonta,  iVM«,  711 
Microelus,  J-F.  ei!  A.  282 
Microgenetes,  ̂ .  DC.  639 
Microglossa,  DC.  710 
Microgomphus,  Benth.  455 
Microgoniura,  Pr(?.yZ.  80 

I  Microgramma,  Presl.  79 
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Microgyne,  Less.  710 
Microhaloa,  Ktz.  9. 
Microlaena,  R.  Br.  115 
Microlasna,  Wall.  3U4 
Microlepia,  Presl.  80 
Microlepis,  DC.  733 
Microlicia,  Don.  733 
Microloma,  /{.  Br.  626 
Microlonchus,  DO.  714 
Microlophus,  Cass.  714 
Microlotus,  Henlh.  554 
Micromega,  /I/;.  13 
Micromelum,  tf^.  458 
Micromeiia,  Bcnth.  6(il 
Micropeltis,  Mont.  43 
Micropeia,  Lindl.  181 
Micropetalum,  Tausch.  568 
Micropiper,  518 
Micropleura,  Lagasc.  778 
Micropodium,  /)C.  355 
Micropsis,  DC.  710 
Microptelea,  Spach.  580 
Micropteris,  De*t>.  79 
Miciopus,  Linn.  710 
Micropyxis,  Duby.  646 
Microrhynchus,  Lm.  715 
Microsaccus,  Blum,  181 
Microsciadium,  Boiss.  778 
Microsemma,  Lahill.  397 
Microseris,  Don.  715 
Microsorus,  Link.  79 
Microspermum,  ia,^.  715 
Microspora,  //as*.  796 
Microstachys,  A.  J.  281 
Microstegium,  Nees.  116 
Microstephium,  jLm.  713 
Microstigma,  Trautv.  796 
Microstylis,  Nutt.  181 
Microtea,  509 
Micro theca,  Ktz.  9 
Microthecium,  Corda.  42 
Microthoe,  Dec.  22 
Microthouarea,  Thouars.  115 
Micro thyrium,  Desm.  42 
Microtis,  ii.  £»\  182 
Microtrema,  Klotzsch.  455 
Microtrichia,  DC.  710 
Microtropis,  E.  Mey.  553 
Microtropis,  Wall.  588,  605 
Micrurus,  /^nc/^  116 
Mida,  A.  Cunn.  788 
Middendorfia,  Trautv.  575 
Midotis,  /^/-tV*.  41 Miegia,  Neck.  715 
Miegia,  Pers.  116 
Miegia,  Schrsb.  119 
Mielichhoferia,  Hornsch.  67 
Mieria,  Z^.     Z.  712 
Miersia,  iindL  197 
Mikania,  Willd.  709 
Miliariura,  Monch.  115 
Milium,  imn.  115 
Miliusia,  A.  DC.  422 
Milliworts,  375 
Milla,  Cav.  205 
Millegrana,  Surian.  527 
Milleporum,  Sfp.  406 
Milleria,  Cass.  711 
Millerieae,  711 
Milletia,  W.  et  A.  555 
Milligania,  Hook.fil.  781 
Millina,  Ca*5.  715 
Millingtonia,  Linn.  677 
Millingtonia,  lioxb.  385 
Millingtoniaceaj,  IF.     A.  382 
Millingtonieae,  Jacft.  382 
Millotia,  Cass.  713 
Milnea,  iJoxfe.  464 
Miltitzia,  A.  DC.  639 
Miltonia,  Lindl.  182 
Miltus,  Zowr.  509 
Miraetes,  Salisb.  533 
Mimosa,  Linn.  556 
Mimosese,  552,  .WC 
Mimulus,  Limt,  (j84 

Mimusops,  LzHH.  591 
Mina,  Llav.  et  L.  631 
Mindium,  Adans.  691 
Minthidium,  Bcnth.  661 
Mintliostachys,  Benth.  661 
Mnuiirtia,  497 
Miniiartiea;,  DC.  496 
Minuria,  DC.  710 
Mimitia,  Fl.  Fl.  617 
Minyrothamnus,  DC.  710 
Miocarpus,  Naud.  733 
Miquelia,  Blum.  672 
Miquelia,  Meisn.  781 
Miquelia,  j!Vee5.  115 Mirabilis,  Zmw.  507 
Mirbelia,  Simlh.  553 
Mirbelieae,  553 
Mircooa,  W.  et  A.  575 
Misandra,  Dietr.  148 
Misanteca,  Schlecht.  537 
Miscellaneae,  //.  xxxiv 
Mischocarpus,  Bl.  385 
Mischocaryon,  £^wd^.  533 
Miscolobium,  Vog.  555 
Misodendron,  Endl.  791 
Mistyllus,  PmZ.  554 
Mitchella,  Linn.  764 
Mitella,  ToMra.  568 
Mitellopsis,  Meisn.  568 
Mithridatea,  Comm.  299 
Mitina,  DC.  713 
Mitopetalum,  Blum.  181 
Mitofitigma,  Dec.  626 
Mitracarpum,  Zucc.  764 
Mitragyne,  Korth.  765 
Mitraria,  Cav.  672 
Mifrasacme,  Loh.  P'^^ Mitrastigma,  Harv.  764 
Mitremyces,  Nees.  42 
Mitreola,  Linn.  604,  614 
Mitrephora,  Blum.  422 
Mitriostigma,  Hochst.  764 
Mitrophora,  iVccfc.  698 
Mitrospora,  iVecs.  119 
Mitrula,  Fries.  43 
Mitsa,  C/iap.  661 
Mitscherlichia,  Kunth.  507 
Mnasium,  Schreb.  187 
Mnassea,  /-"L  J*;.  795 Mnemion,  Spach.  339 
Mnemosilla,  Forsk.  436 
Mnesiteon,  Rafin.  715 
Mnesithea,  Kunth.  116 
Mniarum,  Forst.  527 
Mniopsis,  Diim.  60 
Mniopsis,  M/r<.  483 Mnium,  Di«.  67 
Moacurra,  iioxi).  583 
Mocanera,  Jm*s.  397 
Mocina,  DC.  714 
Mocinna,  Lagasc.  712 
Modecca,  Lmn.  322 
Modecceae,  Endl.  321 
Modiola,  Monch.  370 
Mcehnia,  iVecft.  713 
Moghania,  Jaum.  555 
Mogiphanes,  Jfari.  511 
Mogorium,  Juss.  651 
Molilana,  il/ari.  509 
Mohria,  Swartz.  81 
Mbhringia,  L.  498 
Moldavica,  M'&nch.  662 Moldenhauera,  Spn  795 
Moldenhawera,  Schott.  555 
Molina,  Cav.  390 
Molina,  Ruiz  et  Pav.  710 
Molinaea,  Commers.  582 
Molinaea,  Bcr<.  139 
Molinaea,  Juss.  385 Molineria,  CoWa.  154 
Molinia,  Monch.  116 
Molle,  Clus.  467 
Mollia,  GwcZ.  738 
Mollia,  Willd.  499 
Mollia,  ilf .  et  Z.  372 

Mollia,  Scfirank.  67 
Mollinedia,  /iJ?n'z  ci!  Fav.  299 Molluginetfi,  Fcnzl.  496 
Mollugo,  Linn.  498 Mollugineae,  498 
Molopospermum,  Kocli.  779 Molpadia,  Caw.  710 
Moltkia,  Lehm.  656 
Molucca,  Tourn.  662 
Moluccella,  Linn.  662 
Moly,  Miinch.  205 
Mombin,  Piwrn.  467 
Moniordica,  Linn.  315 
Monachanthus,  Lindl.  182 
Monachne,  Pa^w.  115 
Monactineirma,  Bory.  .334 
Monactis,  //.  .B.  K.  711 
Monadeiiia,  Lindl.  182 
Monanthes,  //aw.  346 
Monarda,  /,mn.  661 
Monardeae,  661  • Monardella,  Benth.  661 
Monarrhenus,  Cass.  710 
Monchi^i,  Ehrenb.  498 
Mbncliia,  Medik.  205 
Monchia,  /?o<A.  354 
Monechraa,  Hochst.  679 
Monella,  //cr6.  158 
Monema,  Grev.  13 
Monenteles,  Labill.  710 
Monerma,  Pa^w.  116 
Moneses,  Salisb.  450 
Monetia,  /TeW^.  598 
Mongesia,  Fl.  Fl.  755 
Mongestia,  Ktz.  10 
Mongezia,  F/.  J'^.  331 Monilia,  A.  Rich.  22 
Monilia,  Hilt.  43 
Monilifera,  Stacft.  22 
Moniliformia,  Lamx.  22 
Monilina,  Bory.  22 
Monimia,  Thouars.  299 
Monimiaceae,  297,  298* Monimiads,  298 
Monimiese,  Juss.  298 
Monniera,  /J.  Br.  685 
Monnieria,  Xmw.  471 
Monnina,  Ruiz  et  Pav.  378 
Monobothrium,  Hocks.  614 
Monocaryum,  /?.  Br.  199 Monocentra,  DC.  733 
Monocera,  Elliot.  116 
Monocera,  Jacft.  372 
Monochsetum,  DC.  733 
Monochila,  Don.  695 
Monochilus,  Fisch.  et  Mey.  6G4 
Monochilus,  Blume.  182 
Monochlaena,  Ca**.  712 
Monochlsena,  6*aMd.  80 
Mohochlamydeae,  Perl,  xlix 
Monochoria,  Presl.  296 
Monoclea,  /Toofc.  60 
Monocosmia,  Fenzl.  501 
Monocotyledoneas,  DC.  95 
Monocotyledones,  Juss.  95 
Monocystis,  LindL  167 
Monodon,      Jlfcj/.  555 
Monodora,  Dunal.  422 
Monodynamis,  Gmel.60i 
Monodynamus,  Pohl.  467 
Monogonia,  Presl.  80 
Monogramma,  Comm.  79 
Monolepis,  Schrad.  513 Monolophus,  IFaW.  167 
Monolopia,  Z>C.  712 Monomeria,  Lindl.  181 
Monophyllaja,  /2.  Br.  672 
Monoploca,  Bunge.  355 
Monopogon,  Presl.  116 
Monoporina,  J.  S.  Pr.  397 
Monoporus,  A.  DC.  648 
Monopsis,  Salisb.  693 
Monoptera,  C.  //.  Schultz.  712 
Monoptilon,  Tor)-,  c/:  Gr.  709 Monorchis,  J/cni^  181 
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Monormia,  Berkel.  18 
Monosis,  DC.  709 
Monospora,  Kl.  281 
Monotaxis,  Brongn.  282 
Monotheca,  A.  DC.  648 
Monothecium,  Hochst.  680 
Monothera,  Rafin.  116 
Monothylacium,  Don.  627 
Monotoca,  R.  Br.  449 
Monotospora,  Corda.  43 
Monotris,  Lindl.  182 
Monotropa,  iVM«.452 
Monotropaceae,  446,  452* Monotropeae,  Nutt.  452 
Monotropsis,  Schweinitz.  452 
Monoxora,  IFii^/ii.  ?  738 
Monsonia,  Linn.  494 
Monstera,  Adans.  194 
Montagnsea,  DC  711 
Montagnea,  i'r.  42 Montanoa,  i^atJ.  e<  Lex.  711 
Montbretia,  i>6'.  161 Montezuma,  Mo?,  et  Sess.  361 
Montia,  Houst.  372 
Montia,  M/<;/ie^.  501 
Montinete,  725 
Montinia,  lAnn.  725 
Montira,  Aubl.  604 
Moonia,  Am.  711 
Moorcroftia,  C/iow.  632 
Moquilea,  Aubl.  543 
Moquilea,  Jkfari.  et  Zucc.  543 
Moquinia,  DC.  714 
Moquinia,  Sp7-eng.  791 Mora,  Benth.  556 
Moraceae,  258,  266* Morads,  266 
Morsea,  Linn.  161 
Moranda,  Scop.  364 
Morchella,  Dillen.  43 
Morece,  jFndZ.  266  « 
Morelia,  A.  Rich.  765 
Morella,  Lour.  795 
Morelosia,  Xtav.  795 
Morelotia,  Gaud.  119 
Morenia,  ifu/^  et  Pav.  138 
Morenoa,  et  Lex.  631 Morettia.  DC.  354 
Morgania,  R  Br.  685 
Moricandia,  DC.  355 
Moriera,  Bom.  354 
Morilandia,  Neck.  562 
Morina,  Tournef.  700 
Morinda,  Fai'W.  764 Moringa,  Burm.  337 
Moringacese,  326,  336* Moringads,  336 
Moringese.  R.  Brown.  336 
Morisia,  Gay.  355 
Morisia,  Nees.  119 
Morisonia,  Plum.  358 
Moritzia,  DC.  656 
Mormodes,  Lindl.  182 
Moina,  Lmdi.  713 
IMorocarpus,  Scopol.  513 
Moronobea,  ̂ itbi,  402 
Moronobeae,  402 
Morphixia,  Ker.  161 
Morrenia,  Lindl.  626 
Morus,  Tourn.  268 
Morysia,  Ca^«.  712 
Moscharia,  Rrdz  et  Pav,  714 
Moschifera,  Molin.  714 
Moschosma,  Reichb.  661 
Moschosmidae,  661 
Moschoxylon,  yldr.  J.  4f)4 
Mosigia,  Spreng.  714 
Mosla,  Ilamilt.  661 
Mosslera,  Reichenb.  785 
Moiandra,  ̂ .  i>C.  601 
Mougeotia,       10, 18 
Moulinsia,  Camb.  385 
MoHrera,  ̂ wfei.  483 
Mouriri,  Aubl.  733 
Mouriria,  Jm5«.  733 

Mouririaceae,  Gardn.  731 
Mouroucoa,  Aubl.  632 
Moutabea,  -4m6;.  378 
Moutabete,  Endl.  375 
Moutouchia,  ^m6^.  555 
Mozinna,  Orteg.  281 
Mozula,  Rafin.  575 
Mucedinese",  Jd.  Brongn.  29 Mucfcdines,  i^r.  43 Mucizonia,  DC.  346 
Mucor,  Michel.  43 Mucoracese,  41 
Mucorini,  i^r.  43 
Mucronea,  Benth.  504 
Mucuna,  Adans.  555 
Muhlenbeckia,  Meisn.  504 
Muhlenbergia,  Schreb.  115 
Mukia,  ̂ r>i.  315 
Mukopf,  iTamp/.  397 
Muldera,  Mr/.  518 
Mulgedium,  Cass,  715 Mulinidse,  778 
Mulinum,  Fers.  778 
MuUera,  Linn.  f.  555 
Mulli,  J'eui;^.  467 
Multisiliquae,  L.  xxxiii 
Miinchhausia,  Linn.  575 
Mundia,  A'wwi/i.  378 Munnickia,  Reichb.  794 
Munnicksia,  Dennst.  H"i4 Munnozia,  /^M^,^     P.  715 
Munronia,  Wight.  464 
Munychia,  Cass.  709 
Muraltia,  iV'ec/c.  378 Murdannia,  Royle,  188 
Muretia,  Boiss.  778 
Muricaria,  Dej«.355 
Muricatse,  xxxiii 
Muricia,  Lour,  315 
Murraya,  Kon.  458 
Murucuja,  Tournef.  33 i 
Musa,  Tournef.  164 
MusacecE,  162,  163* Musae,  Jiws.  163 
Mussefolia,  Stack.  22 Musads,  163 
Musanga,  Chr.  Smith.  271 
Muscales,  53,  54-- Muscari,  Tourn,  205 
Muscaria,  Haw.  568 
Musci,  54,  56,  64 
Musci,  L.  xxxiv 
Muscosse,  Perl,  xlix 
Musenium,  A'liW.  779 Musineon,  Rafin,  778 
Mussaeuda,  Zinn.  765 
Musschia,  Dumort.  691 
Mussinia,  Willd.  713 
Mutingia,  I/inw.  372 Mutisia,  Linn.  714 
Mutisiaceae,  703,  714 
Myaceas,  185 
Myagropsis,  Kiitz.  22 
Myagrum,  DC.  354 
Myagrura,  Tourn.  355 
Myanthus,  Lind^.  182 
Mycaranthes,  Blum,  181 
Mycelis,  Ca5«.  715 
Mycena,  Fries.  41 
Mycenastruin,  Desv,  42 
Mycetanthe,  iJc/tfc.  93 
Mycetia,  Reinw,  765 
Mycetis,  Spreng.  29 Mycocoelium,  9 
Mycoderma,  Fers.  44 
Mycomater,  /"ries.  44 Myconia,  Lapeyr.  672 
Mycophyceae,  9 
Mycoporum,  Meyer.  50 
Mycothamnion,  Ktz.  9 
Mydonosporium,  Corda.  44 
Mydonotrichum,  Corda.  44 
Myelomium,  ̂ te.  10 
Mygalurus,  LA;.  116 '  Myginda,  Jacq,  588 

Mylanche,  TTaMr.  611 
Mylinum,  Gaudin.  773 
Mylitta,  Fries.  43 
Mylocaryum,  IT.  445 
Myoda,  Lindl.  182 
Myogalum,  Zinfc.  205 Myonima,  Comm.  765 
Myoporaceae,  649,  665* 
Myopoi-ads,  665 Myoporinae,  R.  Brown.  665 
Myoporum,  Banks,  et  Sol.  665 
Myopsia,  Fresl.  693 Myoschilos,  Ruiz  et  Pav.  788 
Myoseris,  Link.  715 Myosotis,  Linn.  656 
Myosoton,  M'anch.  498 Myospyrum,  Bf.  617 Myosurus,  Dillen.  428 
Myoxanthus,  Fopp,  et  Endl,  181 
Myra,  Salisb,  455 Myrcia,  DC.  738 
Myriactis,  -Leas.  10,  710 
Myriadenus,  Desv.  554 
Myriadenus,  Cass.  710 
Myriandra,  Spach.  406 
Myriangium,  Jl/ont.     Derfc.  49 
Myriantheia,  Tliouars,  743 
Myrianthus,  iVittt.  710 
Myrianthus,  Palis.  271 
Myriaspora,  DC.  733 
Myrica,  Linn.  256 
Myricaceae,  248,  256* Myricaria,  Desv.  342 
Myriceaj,  Rich.  256 
Myriocephalura,  Not,  42 
Myriocephalus,  Benth.  712 
Myriochajta,  L>C.  372 
Myriocladia,  J.  Agh.  22 
Myriococcum,  Fries.  43 
Myriodactylon,  I>esy.  18 
Myriodesma,  L?ec.  22 
Myriogyne,  Less.  712 Myriomeles,  Lindl.  560 
Myrionema,  (?reD.  22 
Myrioneuron,  R.  Br.  765 
Myriopliyllum,  Vaill.  723 
Myriopteron,  Cri^.  626 
Myiiostoma,  Deso.  42 
Myriotheca,  Comm.  82 
Myriotrema,  Lapyl.  22 
Myriotrema,  jPee.  50 
Myriotrichia,  Harvey.  22 
Myripnois,  Bunge.  714 
Myristica,  Linn.  302 
Myristicaceae,  297,  301* 
MyristiceiB,  R.  Br.  301 
Myrniecia,  Schreb.  614 
Myrmecodia,  Jac(/.  764 
Myrmecostylum,  Fresl.  80 
Myrmidone,  ifact.  733 
Myrobalaneae,  Juss,  717 Myrobalans,  717 
Myrobalanus,  Gdrtn.  718 
Myrobatindum,  FaiW.  664 
Myrodendron,  Schreb.  447 
Myrodia,  Schreb.  361 
Myrosma,  Linn.  169 
Myrospermum,  Jac(j'.  555 Myrosporium,  Corda.  44 
MyroxyloD,  iVwi*.  555 
Myroxylon,  Forst.  328 
Myrrhidium,  J>C.  494 
Myrrhineae,  Arnott.  731 Myrrhinium,  -Setoff.  733 
Myrrhis,  Scopol.  779 
Myrsidium,  Rafin.  22 
Myrsinaceae,  637,  647* Myrsine,  Linn.  648 
Myrsineae,  JS.  Brown.  647 
Myrsiphyllum,  TTiiM.  205 
Myrtaceae,  716,  734* Myrtaceae,  Ach.  Richard.  739 
Myrtaceae,  DC.  754 
Myrtales,  243,  246,  716* Myrteae,  734,  738 
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Myrti,  Juss.  734 
Myrtillus,  J^idl.  738 
Myrtineae,  DC.  734 
Myrtiphyllum,  r.  Br.  7'j4 
Myrtleblooms,  734 
Myrtoideffi,  Vent.  734 
Myrtus,  Tourn.  738 
Myscolus,  Cass.  715 
Mysothecium,  Ditm.  43 
Mystacidium,  Lindl.  181 
Mystropetalum,  Harv.  90 
Mystrosporium,  Corda.  43 
Mystroxylon,  E.  Z.  588 
Myurus,  Endl.  116 
Myxa,  iiiwii.  629 
Myxacium,  Fries.  41 
Myxacium,  Wallr.  44 
Myxocladium,  Corda.  44 
Myxogastres,  42 
Myxomphalon,  iraMr.  44 
Myxonema,  Corda.  44 
Myxonema,  Fries.  18 
Myxopuntia,  Mont,  et  Dur.  49 
Myxosporium,  Corda.  44 
Myxotrichum,  Kunze.  43 
Myxotrix,  i^ws.  18 
Myzodendrese,  R.  Broivh.  789 
Myzodendron,  Sol.  791 
Nabalus,  Cass.  715 
Nabea,  Lehm.  455 
Nablonium,  Cass.  712 
Naccaria,  Endl.  10,  24 
Nacibea,  Auhl.  765 
Naematelia,  Fries.  42 
Nagassarium,  Rumph.  402 
Nageia,  Gdrtn.  231,  282 
Nagelia,  Imdf.  560 
Nahusia,  Schnecv.  725 
Naiadacepc,  140,  143* 
Naiadeae,  Agh.  143 
Naiades,  Juss.  143 
Naiads,  143 
Najas,  mild.  144 
Nama,  Lmn.  639 
Nananthea,  DC.  712 
Nandhirobeae,  Aug.  de  St.  Hil.  31 
Nandina,  Thunb.  438 
Nandineae,  438 
Nangha,  Zippel.  795 
Nani,  ̂ daiis.  737 
Nanodea,  Banks.  788 
Nanodes,  Lindl.  181 
Nanophytum,  Zess.  513 
Napaea,  Linn.  370 
Napeanthus,  Gardn.  672 
Napellus,  Z>C.  428 
Napimoga,  Auhl.  743 
Napoleona,  Palis.  730 
Napoleonese,  Endl.  728 
Napoleonworts,  728 
Napus,  Tourn.  355 
Narcissales,  103,  146* Narcisseae,  Agardh.  155,  158 
Narcissi,  Juss.  155,  200 
Narcissus,  Linn.  158 
Narda,  FL  i-^.  795 
Nardophyllum,  Hook.  714 
Nardosmia,  Cass.  709 
Nardostachys,  I>C.  698 
Nardus,  Linn.  116 
Naregamia,  TFipf^t.  etArn.  464 Narthecium,  Gerard.  19:> 
Narthecium,  Mohring.  192 Narvalina,  Cass.  711 
Nasella,  Trin,  115 
Nasmj^thia,  Muds.  122 Nasonla.  Lindl.  182 
Nassauyiaceae,  703 
Nassavia,  Comm.  714 
Nassavia,  Fl.  Fl.  385 
Nassaviaceae,  714 
Nassaviese,  714 
Nassovia,  Pers.  714 
Nastanthus,  Miers.  701 

Nasturtioides,  Medik.  355 
Nasturtiolum,  (/>-a!/.  354 Nasturtiolum,  Medik.  355 
Nasturtium,  5oer/t.  354 
Nasturtium,  R.  Br.  354 
Nastus,  Juss.  116 Natalia,  //oc/is«.  385 
Nathusia,  Hochst.  617 
Natsiatum,  Ham,  271 
Nauchea,  /)es'o.  555 Nauclea,  Lian.  765 
Nauclearia,  Z)C.  765 
Naucoria,  Fries.  41 
Nauemburgia,  Monch,  645 
Nauemburgia,  fTiJZd.  711 
Nauplius,  Cass.  710 
Nautonia,  />ec,  626 
Navaea,  Webb,  et  Berth.  370 
Navarretia,  Ruiz  et  Fav.  636 
Navia,  Borkh.  67 
Navia,  Mart.  148 
Navicula,  5ory.  13 
Navicularia,  Bert.  115 
Navicularia,  Fabric.  662 
Nebelia,  Aecft.  785 
Nebu,  Feuill.  533 
Necliera,  Hedw.  67 
Neckeria,  Cmei.  499 
Neckeria,  Scopol.  436 
Nectandra,  J5er^)r.  531 
Nectandra,  Rottb.  537 
Nectarobothrium,  iedeft.  204 
Nectaroscordum,  Lindl.  205 
Nectouxia,  i>C.  354 
Nectouxia,  H.  B.  K.  621 
Nectris,  Schreb.  413 
Neea,  Ruiz  et  Pav.  507 
Needhamia,  Cass.  711 
Needhamia,  jB.  Br.  449 
Needhamia,  Scop.  554 
Neesia,  Blum.  361 
Nefflea.  Bewi/i.  684 
Negretia,  Ruiz  et  P.  555 
Negundium,  Raf.  387 
Negundo,  ilf  owcA.  387 
Nehemia,  Endl.  372 

.1  Neillia,F>ow.  565 
Neja,  G.  Doyi.  710 
Nelitris,  Gdrtn.  738 Nelsoneae,  679 
Nelsonia,  R.  Br.  679 
Nelumbiaceae,  408,  414* Nelumbium,  Juss.  415 
Nelumbo,  Gdrtn.  415 
Nelumboneae,  DC.  et  Mart.  414 
Nemaconia,  Knowl.  181 
Nemalion,  Targr.  24 
Nemaspora,  Pers.  42 
Nemastoma,  J.  Agh.  24 
Nemastomideae,  24 
Nemastylis,  Nutt.  161 
Nematanthera,  Mg.  796 
Nematanthus,  Nees.  J  21 
Nematanthus,  Schrad.  672 
Nematococcus,  ATte.  9 
Nematoplata,  Bory.  13 
Nematosperraum,  i.  C.  Rich.  3 
Nematostigraa,  Dietr.  161 
Nematrix,  Fries.  18 
Nemauchenes,  Cass.  715 
Nemazoaires,  Gaillon.  8 
Nemedra,  Jitss.  464 
Nemesia,  Feiii.  684 
Nemia,  Berg.  684 Nemochloa,  FaJis.  119 
Nemopanthes,  Rafin.  598 
Nemophila,  Bart.  639 
Nemum,  Palis.  119 
Nenax,  Gdrtn.  764 
Nenuphar,  //ai/n.  411 
Neoceis,  Cass.  713 
Neogaya,  Meisn.  778 Neolacis,  Cham.  483 
Neolysia,  Baudo.  645 
I  Neoraei-is,  Lamx.  22 

Neottese,  179,  182 
Neottia,  /f.  i?r.  182 
Neottidium,  Zinfc.  182 
Neottiosporia,  Not.  42 
Neottopteris,  J.  Sm.  80 
Neowedia,  Schrad.  670 
Neowiedia,  -Sc/ir.  680 
Nepenthaceae,  273,  287* 
Nepentheae,  Meisn.  287 
Nepenthes,  Linn.  288 
Nepenthinae,  LinA;.  287 Nepenths,  287 
Nepeta,  Linn.  662 
Nepeteae,  661 NepetidiB,  661 
Nephelaphyllum,  Blum.  181 Nephelium,  Linn.  385 
Nephradenia,  Dec.  626 
Nephrandra,  Coth.  664 
Nephranthera,  Hassk.  181 
Nephrodium,  /^icfe.  80 
Nephroia,  ivoitr.  309 
Nephrolepis,  Schott.  80 
Nephroma,  Achar.  50 
Nephrosis,  iJic/t.  555 
Neptunia,  Loureir.  556 
Neraudia,  Catid.  262 Nereidea,  Stack.  25 
Nereocystis,  Postels.  10,  22 Neriandra,  ̂ .  DC.  601 
Nerija,  2?oa;b.  588 
Nerine,  Herb.  158 
Nerium,  Z.  601 
Nertera,  Banks.  764 
Nervilia,  Comm.  182 
Nesaea,  Comm.  575 
Nescidia,  A.  Rich.  764 
Nesea,  Lamx.  19 
NesHa,  i>esu.  355 
Nesophila,  Alph.  DC.  691 Nestlera,  Spreng.  713 Nettleworts,  260 
Neuberia,  Eckl.  161 
Neudorfia,  Actons.  654 
Neumannia,  Brongn.  148 
Neumannia,  ̂ .  Rich.  328 
Neumayera,  Rchb.  497 
Neuracanthos,  iVee*.  679 
Neurachne,  i?.  Br.  115 
Neuractis,  Cass.  711 
Neurada,  B.  Juss.  565 
Neuradea;,  DC.  563 Neuradeae,  565 
Neurocalyx,  Hook.  765 
Neurocarpaea,  R.Br.  765 
Neurocarpon,  FT.     Jif.  22 
Neurocarpum,  Desv.  555 
Neuroglossum,  iTte.  11 
Neurogramma,  Presl.  79 
Neurolaena,  R.  Br.  713 Neurolaeneae,  713 
Neuroloma,  Andrz.  354 
Neuroloma,  Rafin.  116 
Neuronia,  Don.  80 
Neuropeltis,  Wall.  631 
Neurophyllum,  Pres?.  80 
Neurophyllum,  Torr.  778 
Neuropogon,  iVees.  50 
Neuropora,  Comm.  764 
Neuroscapha,  Tulasne.  555 Neurosperma,  Rafin.  315 
Neurotropis,  £>C.  354 
Neuwiedia,  Blum.  184 
Nhandiroba,  Plum.  315 
Nhandirobeae,  315 
Niara,  Dennst.  648 
Nibora,  Pa/in.  685 
Niciindra,  ̂ dans.  622 
Nicandra,  Schreb.  604 
Nicholsonia,  0(7.554 
Nicodemia,  Tenor.  685 
Nicotiana,  Tour.ief.  621 
Nidorella,  Cass.  710 
Nidularia,  Pers.  42 Nidulariacei,  42 

3  P  2 
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Niebuhria,  DC.  358 
Niebiihria,  Neck.  711 
Nierembergia,  Jtuiz  et  Pav.  621 
Nigella,  Toiirn.  428 
Nightshades,  618 
Nigrina,  Limi.  G84 
Nigrina,  Thunb.  520 
Nigritella,  L.  C.  Rich.  182 
Niraa,  Hamilt.  477 
Nimmoia,  Wight.  568 
Nintooa,  DC.  767 
Niobsea,  WilU.  154 
Niobe,  Salish.  205 
Niota,  Lam.  ̂ 1 
Niottout,  Adans.  460 
Jsipa,  Thmib.  132,  139 
Niphsea,  Lindl.  672 
Niphobolus,  Kaulf.  79 
Niphus,  Tla/.  794 
Nirbisia,  G.  Don.  428 
Niruri,  Adans.  282 
Nisa,  Noronh.  743 
Nissolia,  Jacg.  654 
Nissolia,  Tourn.  554 
Kitelium,  Cass.  714 
Nitella,  Ag.  10,  28 
Nitophyllum,  Orev.  25 
Nitraria,  i>.  390 
Nitrariacese,  Lindl.  388 
Nitzschia,  Hassall.  796 
Nivaria,  Manch.  158 
Nivenia,  i2.  533 
Nivenia,  Fe?iL  161 
Noccsea,  Cav.  709 
Noccaea,  Beichenb.  354 
Nodularia,  Linft.  22 
Nodularia,  Mert.  10,  18 
Noisettia,  Kunth.  339 
Nolana,  Linn.  654 
Nolanace£B,  649,  654* Nolanads,  654 
Nolanea,  Fries.  41 
Nolina,  Rich.  205 
Nolinea,  Fers.  205 
Nolletia,  Cass.  710 
Noltea,  £cH.  667 
Noltea,  Reichenb.  582 
Noltia,  Schum.  795 
Nomaphila,  Uaim.  679 
Nomisma,  DC.  354 
Noniismia,  Wight,  et  Am.  555 
Nonatelia,  ̂ itbJ.  765 
Nonnea,  Med.  656 
Nopaleae,  i>C.  746 
Norantea,  Aubl.  404 
Nordmannia,  Fisch.  et  Mey.  531 
Noma,  ]FaJI.  181 
Noronha,  Thouars.  138 
Noronhia,  Stadtm.  617 
Norta,  Adans.  351 
Nortenia,  Thouars.  685 
Norysca,  Spach.  406 
Nosophlcea,  Fries.  44 
Nostoc,  Fat(c/i.  10,  18 
Nostoceae,  10,  18 
Notanthera,  (?.  X>on.  791 
Notarisia,  CoU.  60 
Notelaea,  Fen«.  617 
Noterophila,  Mart.  733 
Nothites,  Cass.  709 
Nothium,  Lindl.  182 
Nothochloena,  i2.  Br.  79 
Nothogenia,  Mont.  25 
Nothonia,  Df-'.  713 Nothoscordum,  Kth.  205 
Nothria,  Ber^r.  340 
Noticastrum,  DC.  710 
Notobasis,  Cass.  714 
Notocarpia,  Presf.  80 
Notoceras,  R.  Br.  354 
Notochaete,  Benth.  662 
Notonia,  W^i$f7it.  et  Arn.  555 Notorbi;'.ese,  354 
Notylia,  Lindl.  1S2 
Notylidae,  182 

Nowodworskya,  Presl.  115 
Nucamentaceae,  i.  xxxiii 
Nucamentaceae,  Lindl.  533 
NuUipora,  jLam.  25 Nunnezharia,  Ruiz  et  P.  138 
Nunnezia,  Willd.  138 
Nuphar,  Smith.  411 
Nupharidse,  411 Nutmegs,  301 
Nuttallia,  DC.  598 
Nuttallia,  Dicks.  370 
Nuxia,  rent.  685 
Nuytsia,  R.  Br.  791 
Nyalelia,  Demist.  464 
Nyctagella,  Reichenb.  621 
Nyctaginacese,  505,  5U6* Nyctagines,  Jwss.  506 
Nyctago,  Jitss.  507 
Nyctagos,  506 
Nyctalis,  Fr.  41 
Nyctanthes,  Juss.  651 
Nyctelea,  Scop.  639 
Nycterinia,  Don.  684 
Nycterisitium,.i2i«z  et  Pai\  591 
Nycterium,  I'ewt.  622 Nyctophylax,  Zipp.  167 
Nylandtia,  Dnmort.  378 
Nymphaea,  iVecA;.  411 
Nymphaeaceae,  408,  409* Nymphaeacefe,  DC.  414 
Nymphaeanthe,  Reichenb.  614 
Nymphales,  244,  246,  408* Nymphanthus,  Lour.  282 
Nymphoides,  Tourn.  614 
Nymphosanthus,  iJicft.  411 
Nypa,  Rumph.  139 Nyssa,  Linn.  72U 
Nyssaceae,  Juss.  719 
Nyssanthes,  R.  Br.  511 
Oakesia,  Tuckerm.  285 
Obejaca,  Cass.  713 
Obeliscaria,  Cass.  711 
Obeliscotheca,  Faitl.  711 
Obentonia,  Veil.  471 
Oberonia,  Lindl.  181 
Obione,  <?artn.  513 
Obletia,  Roz.  664 
Obolaria,  i^imi.  611 
Obolaria,  Siegesb.  767 
Ocalia,  Kl.  282 
Ocampoa,  ̂ .  /^icft.  182 Ocelluraria,  Meyer.  50 
Ochanopappus,  Endl.  714 Ochetophila,  Popp.  582 
Ochna,  ̂ c/ireb.  475 
Ochnaceae,  456,  474* Ochnads,  474 
Ochnea;,  475 
Ochradenus,  Del.  356 
OchranthaceEe,  Lindl.  571 
Ochranthe,  Lindl.  572 
Ochrocarpus,  Thouars.  402 
Ochfoma,  Sio.  361 
Ochropteris,  J.  Sm.  79 
Ochrosanthus,  Don.  695 
Ochrosia,  Jitss.  601 
Ochroxyium,  Schreb.  473 
Ochrus,  Tourn.  554 
Ochthocosmus,  Benth.  397 
Ochthodium,  Z>C.  354 Ocimeae,  661 
Ocimum,  Linn.  661 
Ockia,  Diet/-.  471 Ocotea,  Aubl.  537 
Octadenia,  ii.  Br.  354 
Octarillum,  iMur.  788 
Octas,  JacA.  795 
Octavia,  DC.  765 
Octaviana,  Tut.  42 
Octoblepharum,  Hedw.  67 
Octodiceras,  Brid.  67 
Octodon,  Thonn.  764 
Octogonia,  Ktotzsch.  45a 
Octomeria,  /e.  it?r.  181 

Octopera,  Benth.  455 Odestema,  iia/.  438 
Odina,  ito6.467 
Odonectis,  Rafin.  182 
Odonia,  Bert.  555 
Odonites,  Spreng.  778 
Odontadenia,  Benth.  601 
Odontandra,  //,  B.  iT  464 
Odontanthera,  Wight.  626 
Odontarrhena,  C  k.  M.  354 
Odontella,  isVir.  13 
Odonthalia,  Lyngb.  11,  25 
Odoutia,  Fr.  41 
Odontites,  //a«.  685 
Odontocarpa,  Neck.  698 
Odontocarpha,  i)C.  709 
Odoiitocarya,  Miers  309 
Odontocyclus,  Turcz.  354 
Odontoglossum,  //.  B.  K.  181 
Odontognatia,  /)C.  714 Odontolepis,  Boiss.  714 
Odontoloma,  //.  B.  K.  709 
Odontolophus,  Cass.  714 Odontonenia,  Nees.  680 
Odontopetalum,  DC.  494 
Odontophvllum,  DC.  713 
Odontoptera,  Cass.  713 
Odontopteris,  Bernh.  81 
Odontoschisnia,  D(nH.  60 
Odontosoria,  Presl.  80 
Odontospermum,  iVecA;.  710 Odontostemma,  Benth.  4i)iS 
Odontostylis,  Blum.  181 Odontotrichum,  Zmcc.  715 
CRceoclades,  Lindl.  181 
ffichmea,  J«s5.  148 
CEdemiuin,  Fr.  43 
G5dera,  Crantz.  205 CEderia,  DC.  712 
Qidipachne,  Link.  115 
ffidipodium,  Schwagr.  67 
OEdmannia,  Humb.  553 
CEdogonium,  jL/h/c.  18 Ginanthe,  Lam.  778 
Oinocarpus,  Mart.  138 
OEnoplia,  Schult.  582 
CEnothera,  Z,fim.  725 
a5nothere£e,  J^nd^.  724 
CEonia,  Lindl.  181 
CEpata,  Rheed.  (i65 Oftia,  Jdans.  664 
Ogcerostylus,  Cass.  712 
Ogiera,  Cass.  711 
Ogiera,  Siprcng.  710 
Oglifa,  DC.  713 O-Higginsia,  ii.  ft  P.  765 Ohlendorfia,  ic/iwi.  684 
Oidiuni,  Link.  43 
Oiospermum,  ie.M.  709 
Okenia,  Dietr.  471 Okenia,  Schicd.  507 
Olacaceae,  432,  443* Olacads,  443 
Olaceae,  Benth.  444 
Olaciiieae,  Mirh.ii^ 
Olax,  L.  444 
Olbia,  Med.  370 
Oldenburgia,  Zm.  714 Oldsiilandia,  Linn.  765 
Olea,  Linn.  617 
Oleaceae,  615,  616* Oleandra,  Cav.  80 
Olearia,  Miinch  709 
Oleasters,  2-18,  257 
Oleinese,  Hojfm.  etLinh.  616 
Olfa,  Adans.  428 Olfersia,  iiadd/.  79 
Oligacoce,  Willd.  698 
Oligacrion,  Cass.  712 
Oligactis,  Cass.  709 Oligandra,  ie,w.  513,  714 
Oliganthera,  Endl.  513 
Oliganthes.  Cass.  709 
Oligarrhena,  ii.  iBr.  449 
Oligocarpha,  Cas*.  710 
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Oligocarpus,  Less.  713 
Oligochaeta,  JJC.  714 
Oligodora,  DC.  713 
Oligogyne,  DC.  711 
Oligolepis,  Cass.  710 
Oligoraeris,  Camh.  356 
Oligophyllon,  Less.  714 
Oligosporus,  Cass.  713 
Oligostemonea;,  Brontjn.  lii 
Oligothrix,  Cass.  713 
Oligotrichum,  DC.  67 
Olinia,  27t«?!b.  733 
Oliniese,  Artiott.  731,  733 
Olinthia,  Lindl.  738 
Olisbea,  I>C.  733 
Oliveria,  Fent.  779 
Oliveworts,  616 
Olivia,  Bert.  19 
Olmedia,  R.  et  P.  271 
Olympia,  Spach.  406 
Olyra,  Linn.  115 
Omalanthus,  A-  J.  281 
Omalia,  Brid.  67 
Omalocline,  Ca*s.  715 
Omalotheca,  -DC.  713 
Ombrophytum,  Fopp  90 
Ommatodium,  Lindl.  182 
Omoea,  Blum.  181 
Omphalandria,  P.  Br.  281 
Omphalea,  L.  281 
Omphalia,  J^'rie^.  41 Omphalidium,  Mey.  et  Flat.  49 
Omphalium,  Roth.  656 
Omphalobium,  GcLrtn.  468 
Omphalocarpum,  Beauv.  591 
Omphalocaryon,  X^.  455 
Omphalococca,  TFiWd.  664 
Omphalodes,  Tourn.  656 
Omphalophora,  Brid.  67 
Omphalospora,  Be**.  685 
Omphalostigma,  Gr.  614 
Onaepia,  Lindl.  428 
Onagra,  Tourn.  725 
Onagrae,  Ji<**.  724 
Onagracea;,  716,  724* Onagrads,  724 
Onagrarias,  722,  724 
Oncidium,  Swartz.  181 
Oncinema,  W.  Am.  626 
Oncinus,  Lour.  648 
Oncoba,  Forsk.  328 
Oncobyrsa,  J^.  13,  18 
Oncogastra,  Mart.  672 
Oncophorus,  Brid.  67 
Oncorhynchus,  Lehm.  685 
Oncosperma,  Blum.  138 
Oncosporum,  441 
Oncostemum,  .4  dr.  Jm*5.  G48 
Oncostylis,  Mart.  119 
Oncotylus,  Ktz.  10 
Oncus,  i/owr.  205,  214 
Oneillia,  Ag.  25 
Onobroma,  DC.  714 
Onobrychis,  Tourn,.  5"5 Onoclea,  Linn  80 
Ononis,  Xmn.  554 
Onopix,  Rajin.715 
Onopordon,  Vaill.  714 
Onopteris,  Bernh.  80 
Onoseris,  I>C.  714 
Onosma,  Linn.  656 
Onosmodium,  L.  C.  K.  656 
Onosuris,  Rajin.  725 
Onotrophe,  Caw.  714 
Onychium,  Blum.  181 
Onychium,  Kaidf.  80 
Onychium,  Reinw.  79 
Onygena,  Per*.  43 
Onygenei,  Berft.  43 
Oocephalus,  Benth.  661 
Ooclinium,  2>C.  709 
Oococca,  DC.  385 
Opa,  Lour.  738 
Opegrapha,  Per*.  50 
Opercularia,  A.  Rich,  764 

Opercularidae,  764 
Operculina,  Manso.  ()3I 
Opetiola,  Gdrtn.  119 
Ophelia.  Zio/i.  614 
Ophelus,  Lour.  ?G1 
Ophiala,  liesv.  77 
Ophiocaryon,  Endl.  .3^5 
Ophiodernia,  Blum.  77 
<Jl)liio,t;lossace3e,  76,  77* 
O])liioglossefe,  R.  Br.  77 
Ophioglossuui,  Linn.  77 
Opliiopogon,  /li?.  205 
Ophiopogonea^,  Endl.  205 
Ophiopteris,  Reinw  80 
Ophiorrhiza,  L/wn.  765 
Ophioscorodon,  Wallr.  205 
Ophiospern.a,  Fen<.  ()47 
Ophiostachys,  Del.  199 
Ophioxylon,  Lmn.  601 
Ophiria,  Linn.  785 
Ophispermuni ,  Lour.  579 
Ophiurus,  Gar  In.  116 
Ophreae,  179,  182 
Ophryoscleria,  Necs.  119 
Ophryosporus,  Mey.  715 
Ophrys,  Swartz.  182 Ophthalmidium,  Eschiv.  50 
Ooileae,  Benth.  444 
OpUia,  iioxfe.  444 
Opizia,  Pre*^  116 
Oplismenus,  Palis.  115 
Opoidia,  i.«wd;.  779 
Opopanax,  Koch.  778 Oporanthus,  i/er&.  158 
Oporinia,  Don.  715 
Opospermum,  RaJin.  22 
Opsianthus,  Lilja.  725 
Opulus,  Tourn.  767 
Opuntia,  Tourn.  748 
Opuntiacese,  Jm**.  746 
Opuntidse,  748 
Orania,  Zippel.  138 
Orbignya,  Mart.  139 
Orchidaceae,  170,  173* 
Orchidales,  104,  170* Orchideas,  L.  xxxiii 
Orchideae,  R.  Brown.  173 
Orchides,  Jass.  173 
Orchidium,  Swartz.  181 
Orchidocarpum,  L.  C.  /2icA.  422 
OrchidofunUia,  A.  Rich.  182 Orchids,  173 
Orchipeda,  Blum.  601 
Oi'chipedum,  Kuhl.  183 
Orchis,  i/MiJi.  182 
Oreanthes,  Benth.  758 
Oreas,  Br(d.  67 
Oreas,  Cham.  354 
Oregura,  Lindl.  182 Orelia,  ylM^^.  601 
Oreobolus,  R.  Br.  119 
Oreocallis,  R.  Br.  534 
Oreocharis,  Decaisne.  656 
Oreochloa,  Li"/;.  116 
Oreodaphne,  iVee*.  537 
Oreodoxa,  Willd.  138 
Oreogeum,  Ser.  565 
Oreomyrrhis,  ̂ Twd^.  779 
Oreophila,  Don.  715 
Oreophila,  Nutt.  588 
Oreophylax,  £:yj(Z;.  614 Oreosciadium,  DC.  778 
Oreoselinum,  X>»&?/.  778 
Oreoseris,  DC.  714 
Oreosplenium,  Zahlbr.  568 
Oresigonia,  IFiWd.  713 Oresitrophe,  Bunge.  668 
Orgy  a,  *StocAA.  22 Oriastrum,  Popp.  714 
Oriba,  Aduns.  428 Oribasia,  Schreb.  765 
Origanidae,  661 
Origanum,  iinn.  661 
Orimaria,  Rafin.  778 
Orites,  it.Br  534 

Orithalia,  Bl.  672 
Orithya,  Z>o/i.  204 Oritina,  R.  Br  534 
Orium,  Desv.  354 
Orixa,  T/tiu/b.  648 
Orlaya,  II off m.  779 Ormenis,  Cass.  712 
Orniiscus,  i>6'.  355 Orinocarpus,  Pcrs.  554 Ormosciadium,  /io«**.  779 
Ormosia,  J  acq.  555 
Ormosolenia,  Tausch.  77S 
Ormycarpus,  iVecfc.  355 Ornithidium,  Salisb.  182 
Ornithocephalus,  //of^ft.  182 Ornithochilus,  IFaW.  181 
Ornithogalodeum,  (?.  Don.  205 
Ornithogalum,  205 
Ornithoglossum,  Salisb.  199 
Ornithopteris,  Bernh.  HO 
Ornithopus,  Linn.  554 
Ornithoxanthum,  Lu^A.  204 
Ornitrophe,  Juss  385 
Ornus,  Per*.  617 
Orobanchaceiu,  594,609* Orobanche,  Linn.  611 
Orobancheae,  J'h**.  609 Orobanchinae,  Link.  609 
Orobanchoides,  Toumef.  452 
Orobium,  Reichb.  354 
Orobus,  Tourn.  554 
Orolanthus,  J?.  Me^/,  661 
Oroiitiaceae,  190,  193* Orontiads,  193 
Orontieae,  194 
Orontium,  Linn.  194 
Orontium,  Per*.  684 
Oropetium,  Trin.  116 
Orophanes ,  Salisb.  455 
Orophea,  B^wm.  422 Orostachys,  Fisch.  346 
Oroxylum,  Feji*.  677 
Orphium,  E.  Mey.  614 Orsinia,  Bert.  709 
Ortega,  DC.  499 Ortegia,  Loffl.  499 
Orthanthera,  iri^-^t.  627 
Orthocarpaea,  DC.  361 
Orthocarpus,  Nutt.  6h5 Orthocentrum,  Cass.  714 
Orthoceras,  R.  Br.  183 
Orthoclada,  Palis.  116 
Orthodailum,  A'.  J/e?/.  555 Orthodon,  Bory.  67 
Orthodon,  Ser.  498 
Orthodontium,  67 
Orthoines,  Martins,  xlv 
Orthoploceae,  355 
Orthopogon,  R  Br.  115 Orthopyxis,  Palis.  67, 
Orthoraphium,  iS'ees.  115 Orthoselis,  VC.  355 
Orthosia,  Dec.  626 
Orthosiphon,  Benth.  661 
Orthosporum,  R.  Br.  513 
Orthostemon,  i?.  Br.  614 
Orthotheca,  Brici.  67 
Orthothecium,  Sch.  361 
Orthotrichum,  Eedw.  67 
Orthotropis,  Benth.  553 
Orthrosanthus,  Sweet.  161 Orvala,  /.inn.  662 
Orychophragma,  B.  355 
Orygia,  Forsk.  526 Oryza,  imw.  115 Oryzeae,  115 
Oryzopsis,  Rich.  115 Osbeclda,  Linn.  733 Osbeckieae,  733 
Oscampia,  Mbnch.  656 Oscillaria,  Bosc.  9,  IS Oscillarieae,  9 
Oscillatoreae,  18 
Oscillatoria,  Bosc.  18 Oscillatoridae,  18 
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Osmadenia,  Xutt.  712 
Osmanthus,  Lour.  617 
Osmites,  Cass.  713 
Osmitopsis,  Cass.  713 
Osmodium,  Raf.  656 
Osmophytum,  Luidl.  181 
Osmorrhiza,  Rapi.  779 
Osmoscleria,  Nees.  119 
Osmothamnus,  DC.  Abb 
Osmunda,  Linn.  81 
OsmundacecE,  R.  Br.  81 
Osmundaria,  Lamx.  22 
Osmundese,  81 
Osmundia,  Stack.  25 
Ospriosporium,  Corda.  44 
Osproleon,  VraJJr.  611 
Osseea,  Z)C  733 
Osteomeles,  Lindl.  560 
Osteospermese,  713 
Osteospermum,  Linn.  713 
Osterdamia,  Neck.  116 
Osterdyckia,  Burin.  572 
Ostericium,  Hoffm.  778 
Ostodes,  Mum.  281 
Ostracococcum,  Wallr.  44 
Ostracoderraa,  Frt{?s.  44 
Ostropa,  Fries.  44 
Osti-ya,  -Scop.  291 Ostryodium,  Desv.  555 
Oswalda,  Cass.  711 
<3syricera,  Blum.  181 
Osyrideae,  J^wss.  787 Osyrinse,  Link.  787 
Osyris,  Z,mn.  788 
OtachjTium,  Nees.  115 
Otandra,  Salisb.  182 
Otanthera,  Blum.  733 
Otanthus,  Li)i*.  712 
Oteiza,  I/fau.  715 
Othera,  Thtmb.  648 
Othlis,  Schott.  424 
Othonna,  iinn. 713 
Othonneae,  713 
Othrys,  Noronh.  358 
Otidia,  Siveet.  494 
Otiona,  Corda.  58 
Otiophora.  Zticc.  764 
Otites,  Otth.  498 
Otochilus,  Zi*MiJ.  181 
Otochlarays,  DC.  712 
Otophylla,  Benf/i.  685 
Otoptera,  DC.  555 
Otostegia,  Benth.  662 
Ototropis,  Schauer.  554 
Ottelia,  Pers.  142 
OttUis,  (?artn.  440 
Ottoa,  H.  B.  K.  778 
Ottonia,  Kunth.  518 
Oudneya,  R.  Br.  354 
Ouracoccus,  flass.  796 
Ouratea,  AuU.  475 
Ourisia,  Comm.  685 
Ourouparia,  4wW  765 
Oustropis,  D(m.  554 
Outea,  ̂ ((W.  556 
Ouvirandra,  Thouars.  210 
Ovieda,  Linn.  161,  664 
O villa,  ̂ dans.  6c^l 
Oxalidaceae,  484,  488* Oxalideae,  DC.  488 
Oxalids,  488 
Oxalis,  Linn.  489 
Oxandra,  A.  Rich.  422 
Oxera,  LaVM  ()22 
Oxereae,  FemL.  d59,  662 
Oxleya,  ̂ .  C.  462 
Oxyandra,  DC.  372 
Oxyanthera,  Brongn.  183 
Oxyanthus,  X>C.  765 
Oxybaphus,  Herit.  507 
Oxybasis,  Karel.  513 
Oxycarpus,  Xottr.  402 
Oxycaryum,  Nees.  119 
Oxyceros,  Zx)ur.  765 
Ox.vcoccos,  Toum.  758 

Oxydendrom,  DC.  455 
Oxydenia,  jVutt.  115 
Oxydium,  Benn.  554 
Oxydon,  £ess.  714 
Oxygonium,  Presl.  80 
Oxygonum,  Burch.  504 
Oxygraphis,  Bung.  428 
Oxylepis,  Benth.  712 
Oxylobium,  .^jJcZr.  553 
Oxylobus,  iVoc.  709 
Oxyloma,  B.  455 
Oxymeris,  J>C.  733 
Oxymitra,  Bisch.  57 
Oxymitra,  Blum.  422  > 
Oxypappus,  Benth.  712 Oxypetalum,  i2.  Sr.  626 
Oxypogon,  Rafin.  55i Oxypolis,  Rafin.  778 
Oxyramphis,  WaU.  554 
OxjTia,  Jfft^L  504 
Oxyspermum,  Eckl.  764 
Oxvspora,  DC.  733 
Oxystelma,  iJ.  Sr.  626 
Oxystoma,  Eschw.  50 
Oxystophyllum,  Blum.  181 
Oxytropis,  554 
Oxyura,  DC.  712 
Oyedsea,  j>C.  711 Ozodia,  W.  et  A.  779 
Ozonium,  Link.  44 
Ozophj'Uum,  Schreb.  471 Ozoroa,  />«{.  467 
Ozothalia,  Dec.  et  Th.  22 
Ozothamnus,  R.  Br.  713 

Pachira,  Auhl.  361 
Pachites,  182 
Pachycalyx,  Klotzsch.  455 
Pachy carpus,  £.  Mey.  10 
Pachycentria,  Blum.  733 
Pachychilus,  Siitm.  181 
Pachydendion,  jHckd.  205 
Pachyderma,  Blum.  617 
Pachyderris,  DC.  710 
Pachydium,  Pi.sc/i.  e«  Mey.  725 
Pachylsena,  X'om.  714 
Pachy lepis,  Brongn.  229 
Pachylepis,  i^ess.  715 
Pachylobus,  Don.  460 
Pachyloma,  DC.  733 
Pachylophis,  Spach.  725 
Pachyma,  /Vies.  44 
Pachymeria,  Benth.  733 
Pachyna,  Salisb.  181 
Pachynema,  i2.  424 
Pachyneurum,  Sttji^.  354 
Pachynotum,  DC.  354 
Pachyphlasus,  Tul.  43 
Pachyphragma,  X>C.  354 Pachyphyllidse,  182 
Pachyphyllum,  ff.  B.  K.  182 
Pachy phy turn,  Kl.  346 
Pachypleuria,  Presl.  80 
Pachypleuridse,  778 
Pachypleurum,  Ledeb.  778 
Pachypodium,  Lindl.  601 
Pachypodium,  iVi(««.  354 
Pachyptera,  DC.  677 
Pachypteris,  Kar.  355 
Pachypterum,  Steetz.  713 
Pachypterygium,  ^Bun^.  355 Pachyrhizus,  Rich.  555 
Pachyrhynchus,  DC.  713 
Pachysa,  £>on.  455 
Pachysandra,  Michx.  282 
Pachystemon,  jBi.  281 
Pachystigma,  Hooker.  471 
Pachystigma,  Hochst.  765 
Pachystima,  7?a/.  588 
Pachystoma,  Blum.  181 
Pachystylum,  i?e.  355 
Pachysurus.  Steetz.  712 
Pacouria,  Aubl.  601 
I  Pacourina,  J.u6J.  709 1  Pacourinopsis,  Ca^s,  709 

;  Padina,  Adans.  22 PadineUa,  Aresch.  22 
Padus,  558 
Pa;deria,  Linn.  764 Paederidae,  764 
Pasderota,  Linn.  685 
Paeonia,  X.  428 
Paepalanthus,  Mart.  122 
Paesia,  St.  Hil.  80 
Pagsea,  G-riseb.  614 Pagamea,  .4m6L  604 
Pagapate,  Sonner.  738 
Pagesia,  i2a/".  685 Pajanelia,  DC.  677 
Palafoxia,  Lagasc.  709 
Palaquium,  Blanco.  591 Palava,  Cav.  370 
Palava,  i2.     F.  424; 
Palavia,  Monch.  370 
Paleolaria,  Cass.  709 
Paletuveria,  Thouars.  727 
Paletuviers,  Savigny.  726 
Paliavana,  Fei^os.  672  * 
Paliconrea,  .4ttW.  764 
Palimbia,  Besser.  778 
Palisota,  Reichb.  188 
Paliurus,  Town.  582 Palladia,  Xam.  795 
Palladia,  Monch.  645 
Pallasia,  ̂ outt.  471 
Pallasia,  Linn.  504 
Pallasia,  i7erit.  711 
Pallavia,  Fl.  Fl.  507 
Pallenis,  Cass.  710 Palmacese,  134 
Palmae,  Juss.  134 
Palmae,  iy.  xxxiii 
Palmales,  103,  133* Palmaria,  Link.  22 
Palmaria,  Stack.  25 
Palmella,  Lyngb.  9,  18 
Palmellese,  Kutzing.  9,  18 
Palmia,  -EndL  631 
Palmijuncus,  Rumph.  139 PalmoglEea,  9 Palms,  134 
Palovea,  Aubl.  556 
Paltonophora,  Ktz.  13 
Paltoria,  R.  et  Pao.  598 
Paludana,  Cieseke.  167 
PaludeUa,  AVtr^t.  67 Palura,  Ham.  593 
Pamphalea,  Lagasc.  714 
Paraphilia,  J/art.  593 
Pamphilieae,  A.  DC.  593 Panjieolus,  Fr.  41 
Panaetia,  Cass.  713 
Panaria.  7?eJis.  50 
Panax,  Linn.  781 
Panciatica,  Piccvo.  555 
Pancovia,  VraW.  556 
Pancrasia,  DC.  764 
Pancratium,  iinn.  158 
Pandaca,  I'houars.  601 Pandanaceae,  123,  130* 
Pandaneae,  R.  Br.  130,  132 
Pandanophyllum,  Hassk.  119 
Pandanus,  Linn.fil.  132 
Panderia,  /'iscfe.  et  M.  513 Panetos,  i?a/i>i.  765 
Pangiaceaj,  320,  323* Pangiads,  323 
Pangium,  Rumph.  324 Panicastrella,  Michel.  115 Paniceae,  115 
Panicularia,  CoU.  80 
Panicum,  Linn.  115 
Panisea,  Lindl.  181 Panke,  PeHiM.  781 
Panopia,  Nor.  281 Panus,  Fr.  41 
Panzera,  iriZJd  556 
Panzeria,  Monch.  662 
Papaver,  Toum.  431 
Papaveraceae,  416,  430* 
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Papaya,  Tourn.  322 
Papayaceaj,  320,  321* Pai)ayads,321 
Papayse,  Ag.  321 
Papayales,  Ui,  246,  320- Papeda,  Hassk.  458 
I'apliinia,  Lmdl.  182 Papilionaceje,  L.  xxxiv 
J'apilionaceae,  547,  553,  556 
l'ai)iria,  Thunb.  158 
I'appea,  Eckl.  385 Pappochroma,  Nutt.  710 
Pappophorese,  115 
Pappophorum,  Schreb.  115 
Papularia,  Forsk.  527 
Papularia,  Fries.  44 
Papyraceae,  Stack.  25 
I'apyrius,  Lam.  268 Papyrus,  WHld.  119 
Paquerina,  Cass.  710 
Paracarpeas,  10 
Paragnathis,  Spr-cng.  182 Paragramme,  Blum.  79 
Paralea,  596 
Paramesus,  Fresl.  554 
i'aramignya,  Wight.  458 Paranephelius,  Po/?/5.  709 
Paranomus,  Salisb.  533 
Parapetalifera,  Wendl.  471 
Parapodium,      ilfe?/.  626 
Pararhysis,  DC.  714 
Paraspermese,  10 
Parastemon,  A.  DC.  444 
Parastranthus,  G.  Don.  693 
Parastrephia,  iVt«<i.  710 
Paratropia,  DC.  781 
Pardanthus,  ii'er.  161 Pardisium,  Burm.  714 
Pardo'glossa,  Lindl.  182 Parentucellia,  Fw.  685 
Pariana,  Auhl.  116 
Parideae,  iwft.  218 
Parids,  218 
Parietaria,  Tourn.  262 
Parili)im,  Gdrtn.  651 
Parilla,  Dennst.  588 
Parinari,  ̂ m6/.  543 
Parinarium,  Juss.  543 
Paris,  /.t?m.  218 
Pariti,  Rheed.  370 
Paritiiim,  Adr.  Juss.  370 
Parivoa,  ̂ i/b^.  556 
Parkeria,  Hook.  80 
Parkia,  R.  Br.  556 
Parkieas,  556 
Parkinsonia,  Plum.  555 
Parmelia,  i<'«es.  50 Parmeliacese,  50 
Parmeliadse,  50 
Parmentaria,  Fie.  50 
Parmentiera,  DC.  674 
Parnassia,  L.  406 
Parochetus,  Hamilt.  554 
Parolinia,  £:nd;.  229 
Parolinia,  Webb.  354 
Paronychia,  Jm**.  499 
Paronychiacese,  Meisn.  499 
Paronychieae ,  A.  St.  Hil.  49 
Paropsia,  Noronh.  334 
Parosella,  Cciv.  554 
Parrheniastrum,  Nissol.  711 
Parrotia,  C.  A.  Meyer.  784 
Parry  a,      Br.  354 
Parsonia,  P.  Sr.  575 
Parsonsese,  601 
Parsonsia,  R.  Br.  601 
Parthenieae,  711 
Parthenium,  Linn.  711 
Parvatia,  DC.  304 
Pascalia,  Orteg.  711 
Paschanthus,  Burch.  322 
Pasithea,  X>on.  205 
Paspalum,  Linn.  115 
Passalia,  Soland.  339 
Passerina,  Li/m.  531 

Passiflora,  J«<**.  334 
Passifioracete,  326,  332* Passifloreae,  JW.  335 
PassiflorecE,  Juss.  332 
Passionworts,  332 
Passoura,  Aubl.  339 
Pastinaca,  Tourn.  778 
Patabea,  yiMfc^.  764 
Patagonium,  Schrank.  554 
Patagoiiula,  Linn.  664 
Patau  ia,  /-"re*/.  80 
Patellaria,  Pei-s.  50 Patellaria,  Fries.  43,  50 
Patersonia,  iZ.  Br.  161 
Patima,  Aubl.  765 Patmaworts,  93 
Patonia,  Wight.  422 Patrinia,  Juss.  698 
Patrisia,  i.  C.  Rich.  334 
Patrisia,  ifo/ir.  583 
Pauletia,  Cav.  556 
Paulia,  i^'e/c.  49 Paullinia,  Linn.  385 
Paulowilhelmia,  Hochst.  364 
Paulownia,  Zmcc.  684 
Pauridia,  Harv.  154 
Pautsavia,  Jm^s.  720 
Pavate,  Rap.  764 
Pavetta,  Linn.  764 
Pavia,  Boerh.  385 
Pavinda,  Thunb.  785 
Pavonia,  Cai;.  370 
Pavonia,  ii»/2r.  300 
Paxillus,  Fr.  41 
Paxtonia,  /,???ri^.  181 
Payena,  A.  DC.  591 
Peautia,  Comm.  570 
Peckia,  J'/I.  i-'^.  648 Pectidese,  709 
Pectidium,  Less.  709 
Pectidopsis,  DC.  709 
Pectinaria,  Benth.  661 
Pectiiiiistrum,  Ca**.  714 
Pectinellum,  DC.  709 
Pectis,  Linn.  709 
Pectocarya,  DC.  656 
Pectophytura,  H.  B.  K.  778 Pedaleae,  670 
Pedaliaceae,  649,  668,  669* Pedaliads,  669 
Pedalineae,  R.  Br.  669 
Pedalium,  Linn.  670 
Pediastrum,  Meyen.  13 
Pedicellaria,  DC.  358 
Pedicellia,  Xo?/r.  385 
Pediculares,  Juss.  681 
Pediculares,  Linn.  685 
Pedilanthus,  iV^ec/c.  281 
Pedilea,  Lindl.  181 
Pedilonia,  Pre*;.  205 
Pedilonum,  Blume.  181 
Peddiea,  Harv.  531 
Peganum,  Linn.  479 
Pegia,  Colebr.  467 
Pegolettia,  Cc^.y.  710 Peixotoa,  A.  de  J.  390 
Pekea,  Aubl.  399 
Pelargonium,  flerit.  494 
Pelecinus,  Tournef.  554 
Pelecynthis,  i?.  iV/t'?/.  553 Pelecyphora,  C.  Ehrenb.  748 
Pelexia,  Poi^  182 
Peliosanthes,  Andrews.  205 
Peliostomum,  Benth.  684 
Pellacalyx,  Korthals.  572 
Pelletiera,  -S<.  //«7.  645 
Pellia,  Raddi.  59 
Pellionia,  Gaud.  262 
Pelostoma,  Salisb.  455 
Peltandra,  iJa/n.  129 
Peltanthera,  Roth.  601 
Peltaria,  Linn.  354 
Peltidea,  Achar.  50 
Peltidium,  Zr)«'7c.  715 

I  Peltigera,  Willd.  60 

Peltobryon,  518 Peltocarpus,  Zipp.  795 
Peltodon,  PoA^.  661 
Peltogyne,  Vogel.  556 
Peltophorum,  Vog.  555 
Peltophorus,  Z)«*w.  116 
Peltophyllum,  Gardner.  213 Peltopsis,  iia/.  210 
Pelvetia,  Dec.  et  Th.  22 
Pemphidium,  Mont.  43 
Pemphis,  Forst.  575 
Penaea,  Limn.  578 
Pensea,  Plum.  378 
Penaeacese,  576,  577* Penicillaria,  Swartz.  115 
Penicillium,  Link.  43 
Penicillus,  Lamx.  19 
Pennantia,  Jbrs*.  467 
Pennisetum,  /iic/i.  115 
Pentaca;na,  Bartl.  499 
Pentacalia,  Cass.  713 
Pentacarya,  7J>C.  653 
Pentaceros,  E.  F.  W.  Meyer,  795 
Pentachajta,  Nutt.  710 
Pentachondra,  R.  Br.  449 
Pentaclathra,  Serto^.  315 
Pentaclethra,  Benth.  556 
Pentacoryne,  DC.  765 
Pentacrypta,  Lefem.  779 
Pentadactylon,  Gdrtn.  533 
Pentadesma,  il.  Br.  402 
Pentaglossum,  Forsk.  575 
Pentaglottis,  Tausch.  656 
Pentaglottis,  Tf'izJJ.  364 Pentagonaster,  /TJ.  737 
Pentagonium,  Scliauer.  626 
Pentaloba,  Lottr.  339 
Pentameris,  Palis.  116 
Pentameris,  £.  M.  370 
Pentamone,  Jt/op.  e(  Ses,  473 
Pentanema,  Cass.  710 
Pentanisia,  LTaj-u.  764 Pentanthera,  Don.  455 
Pentanthus,  Hook,  et  Am.  714 Pentanthus,  Less.  714 
Pentapeltis,  Lnd^.  778 
Pentapera,  Klotzscli.  455 
Pentapetes,  Linn.  364 
Pentaphiltrum,  i2c/i5.  622 
Pentaphorus,  Don.  714 
Pentaphragma,  JFaW.  691 
Pentaphylloides,  Tourn.  564 
Pentaphyllum,  Pers.  554 
Pentapogon,  i?.  Br.  115 
Pentaptera,  Roxb.  718 
Pentapteris,  Hall.  723 
Pentarhaphia,  LindZ.  672 
Pentarhaphis,  H.  B.  K.  116 Pentarrhinum,  E.  Mey.  626 
Pentas,  Benth.  765 
Pentasacme,  ITafJ.  627 
Pentaspermum,  DC.  370 
Pentasterias,  LJ/tr.  9,  13 
Pentatropis,  R.  Br.  626 
Penthea,  Lindl.  182 
Penthea,  Don.  714 
Penthorum,  Linn.  346 
Pentoretia,  Dec.  626 
Pentotis,  ̂ bur.  765 
Pentstemon,  Lher.  684 
Pentzia,  Thunb.  712 
Peperidia,  Reichb.  520 
Peperidium,  Lindl.  167 
Peperomia,  -Rtti^r  et  P.  518 Peperomidae,  518 
Peplidium,  Dclil.  685 
Peplis,  Linn.  575 Peplonia,  Dec.  626 
Pepo,  Tourn.  315 Pepperworts,  71,  515 
Pera,  Mutis.  281 
Peraltea,  H.B.K.  654 
Perama,  Aubl.  764 
Peramibus,  jRa/.  711 
Peranema,  L>oii  SO 
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reraphyllum,  Nutt.  560 
Percursaria,  Bonnem.  18 
Percursaria,  Bory.  19 
Perdicium,  Lagasc.  714 
Perebea,  AuU.  271 
Pereilema,  Fresl.  115 
Pereiria,  Lindl.  309 
Pereskia,  Plum.  748 
Pereskia,  Fl.  Fl.  585 
Pereskidae,  748 
Pereuphora,  Hoffmans.  714 
Perezia,  Lag.  714 
Perforat!E,  L.  xxxiv 
Pergularia,  Linn.  627 Periandra,  Cam&.  498 
Periandra,  Mart.  555 
Perianthopodus,  -Siio.  M.  315 
Peribaea,  A7/i..  205 
Periballia,  Trin.  llfi 
Periblastese,  10 
Periblema,  DC.  674 
Peribotryon,  i^ries.  44 Pericallis,  Don.  713 
Pericalymma,  Endl.  737 
Perichsna,  FHes.  42 
Periclistia,  Ben</i.  331 
Periclymenum,  Tourn.  767 
Periconia,  Tcxie,  43 
Pericycla,  Blume  139 
Peridera'a,  ire6&.  712 Perideridia,  Iteichb.  779 
Peridium,  5'c?(0f(.  281 Periglossum,  Dec.  626 
Perigjuous.  241,  243 
Perigynous  Exogens,  245,246,522* Perilla,  Linn.  6(il 
Periomia,  H.  B.  K.  661 
Periola,  Fries.  43 
Periphragmos,  Ruiz  etPav.  636 
Periplegmatium,  Ktz.  10 
Periploca,  /.inn.  626 
Periploceee,  626 
Periptera,  I>C\  370 
Peripterygium,  Ilassk.  281 
Perisporiacei,  Fries.  43 
Perisporium,  Fries.  43 
Peristera,  X»C.  494 
Peristeria,  Hook.  182 
Peristrophe,  Nees.  680 
Peristylus,  £i!itm.  182 
Peritoma,  DC.  358 
Perittium,  Fo£?ei.  556 
Perityle,  Benth.  710 
Perizoma,  Miers.  622 
Perlebia,  779 
Perlebia,  Mart.  556 
Pernettia,  (?ai<(i.  455 
Pernetya,  Scop.  691 
Peroa,  Fers.  449 
Perobachne,  Presi.  116 
Perojoa,  C'au.  449 Peromnion,  Schw.  67 
Peronema,  JacA;.  664 
Peronia,  I)C.  169 
Peronia,  H  aW.  795 
Perotis,  Ait.  116 
Perotriche,  Cass.  713 
Perovskia,  Karel.  6H1 
Perpensum,  Barm.  781 
PeiTottetia,  Z>C.  554 
PeiTottetia,  //.  B.  K.  588 
Persea,  Gdrtn.  537 
Persica,  Tourn.  558 
Persicaria,  '/be.-/*  504 Personavia,  i.i:,.<.  7i3 
Personatas,  i>.  xxxiv 
Personatae,  DC.  609,  681 
Persoonia,  Mich.  712 
Persoonia,  Smith  533 
Persoonia,  IF.  464 
Persoonidse,  533 
Pertusaria,  J)C.  50 
Perularia,  Lindl.  182 
Pen-illa;a,  Dec.  627 
Pervinca,  Tourn.  601 

Perymenium,  Schrad.  711 
Peschiera,  ̂ .  DC.  601 
Pesomeria,  Lindl.  181 
Pestalozzia,  iVoi.  42 
Petagnana,  Gmel.  554 
Petagnia,  Rafin.  795 
Petagnia,  Gusson.  778 
Petalacte,  i>on.  713 
Petalanthera,  A'ees.  537 Petalanthera,  Torr.  745 
Petalidium,  iV^ee*.  679 
Petalolepis,  Less.  713 
petaloma,  DC.  727 
Petaloma,  Roxb.  718 
petaloma,  Swartz.  733 
Petalophyllum,  A'ises.  58 Petalopogon,  Reiss.  582 Petalostemma,  -R.  Br.  795 
Petalostemon,  X.  C.  Rich.  554 
Petalostylis,  G)-iseh.  614 Petalotoma,  Z>C.  755 
Petamenes,  Salisb.  161 
Petasiteae,  709 
Petasites,  Tourn.  709 
Petesia,  BctrtL  765 
Petesia,  P.  Br.  765 Petesioides,  Jacg.  648 
Petilium,  Linn.  204 
Petitia,  Gay.  778 
Petitia,  Jac^.  664 
Petiveria,  Linn.  386 
Petiveriaces,  373,  386* Petiveriads,  386 
Petiverieae,  Agardh.  386 
Petraea,  Houst.  664 
Petrocallis,  R.  Br.  354 
Petrocarui,  Tausch.  779 
Petrocarya,  Schreb.  .543 
Petrocoptis,  Braun.  498 
Petrogeton,  ̂ H.  et  Zeyh.  .346 
Petromarula,  ^JpTi.  />C.  691 
Petromeles,  Jac</.  560 
Petrophila,  i2.  Br.  533 
Petrophila,  BrkZ.  63 
Petrophile,  Endl.  533 
Petrophve,  ir.  etB.  346 Petunga,  />C.  765 
Petunia,  Juss.  621 Peucedanidse,  778 
Peucedanum,  Linn.  778 
Peumus,  A'ees.  537 Peumus,  Pen.  299 
Pexisperma,  Rafin.  19 
Peyreymondia,  Barneoud.  355 
Peyrousea,  L>C.  712 
Peyrousia,  Sweet.  161 
Peyrusa,  i?ic7i.  758 
Peysonnellia,  Dec.  25 
Peziza,  Dillen.  43 
Pfaffia,  3/ar«.  511 
Phaca,  iinn. 554 
Phacelia,  Juss.  639 
Phacelocarpus,  Endl.  et  Dies.  796 Phacidiacei,  Fr.  43 
Pbacidium,  Juries.  43 Pliacocapnos,  Bernh.  4,36 
Phacosperma,  iSaif.  501 PliEBcasium,  Cass.  715 
Phtedranassa,  Herb.  158 
Phaenicocirsus,  J/art.  677 
Phaenocarpus,  M.  et  Z.  385 
Phaenocoma,  7>oii.  713 
Phaenopoda,  Cass.  713 
Pha'nopus,  DC.  715 
i'aii-ocordylis,  Grif.  90 
Phaeonema,  ATi^.  9 Phaeonemeae,  9 
Phasopappus,  DC.  714 
Phaec.toma,  Spach.  725 
Phaetusa,  Gdrtn.  711 
Phagnalon,  Cass.  710 
Phajus,  Lour.  181 Phalacraea,  i)C.  709 
Phalacrocarpum,  DC.  712 
PhiUacroderis,  X>C.  715 

Phalaciodiscus,  Less.  7! 2 
Phalacroglossuni,  DC.  712 
Phalacroloma,  Cass.  710 
Phalacromesum,  Cass.  710 
Phalitnopsis,  /iittm.  181 
Phalangium,  iJitrm.  101 
Phalangiura,  Houtt.  161 
Phalangium,  Jmss.  205 Phalareae,  115 
Phalaiidium,  Nees.  116 
Phalaris,  Linn.  115 Phaleha.  Jack.  579 
Phalerocarpus,  Don.  455 Phallaria,  Schum.  765 
Phalloidei,  /^)-.  41 PhaUus,  L.  42 
Phalocallis,  Zfer?).  161 
Phaloe,  Dumort.  497 
Phalolepis,  Cass.  714 
Phanera,  Lour.  556 
Phanerocotyledoneae,  Agardh.  235 
Phaiierogames,  J .  Brong.  221 
Phanerophlebia,  Pi-est.  80 Phania,  DC.  709 
Pharbitis,  C/iois.  631 
Pharium,  Herb.  205 
Pharnaceum,  Linn.  498 
Pharus,  P.  JBr.  115 
Phascum,  Linn.  67 
Phaseoleae,  555,  556 
Phaylopsis,  Willd.  680 Phebalium,  Vent.  471 
Phebolithis,  Gdrtn.  591 
Phegopteris,  Pr.  79 
Phelip;ea,  Desv.  (ill Phellaudrium,  Lijoi.  778 
Piielline,  Labill.  473 
Phellocarpus,  Benth.  555 Phellorinia,  Berk.  42 
Phelj'pEca,  Tkunb.  92 
Phelypa^aceae,  Horan.  609 Phemeranthus,  Rafin.  501 
Phenakospermum,  ^idi.  796 
Pherotrichis,  l>ec.  626 
Phialis,  Sprcng.  712 
Philactis,  Schrad.  711 

Philadelphaceas,  749,  753'' Philadelpheas,  i>on.  753 Philadelphus,  I/imi.  753 
Philagonia,  Blum.  473 
Philenoptera,  Fenzl.?  554 Philesia,  Comm.  217 

Philesiaceae.  212,  217'= Philesiads,  217 
Philippia,  Klotzsch.  455 
Philippodendreae,  i^ndJ.  363,  364 
Philippodendron,  Poit.  364 
Phillyrea,  Tournef.  617 
Philocrena,  i?c»ic/.  483 
Philodendron,  Schott.  129 
Philodice,  J/ar<.  122 
Philoglossa,  DC.  711 
Philogyne,  /Taw.  158 
Philomeda,  Noronh.  475 Pbilonomia,  DC.  656 
Philonotis,  67 
Philonotis,  Rcichb.  428 
Philostizus,  Cass.  714 
Pliilotheca,  Rudg.  471 
Philotria,  Rafin.  142 
Philoxerus,  P.  Br.  511 
Philydraceae,  185,  186* 
Philydreae,  7?.  Br.  186 
Philydrum,  Banks.  186 
Philyra,  Kl.  282 
Phippsia,  R.  Br.  115 
Phlaeorhiza,  A''«2.  10 Phlebia,  Fnes.  41 
Phlebidia,  Lindl.  182 
Phleboanthe,  Tausch.  662 
Phlebocarva,      Cr.  153 
Phlebochiton,  Wall.  467 
Phlebodium,  ii.  Br.  79 
Phlebophora,  Lev  41 
Phlebophyllum,  Nees.  679 
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Phlebothamnion,  Ktz.  10 
Phledinium,  Spach.  428 
Phlegmacium,  Fr.  41 
Phleum,  Litm.  115 
Phlogacanthus,  Nees.  G79 
Phloiodicarpus,  Turcz.  778 
Phlomidopsis,  Link.  662 
Phlomis,  Linn.  662 
Phlomoides,  Monch.  662 
Phlox,  Li'/n.  636 
Phloxworts,  635 
Phlyctidiura,  Not.  42 
Phlyctis,  Wallr.  50 
Phoberos,  Zowr.  328 
Phoebe,  Nees.  537 
PhcEnicanthemum,  Bl.  791 
Phcenicaulis,  iV?<fi.  354 
Phoenicidae,  139 
Phcenicoideae,  Bronyn.  li 
Phoenix,  Linn.  139 
Phoenixopus,  A'yc/i.  715 Pholeosantheae,  Blume.  266 
Pholidandra,  Neck.  471 
Pholidia,  i«.  J3r.  665 
Pholidorpus,  Blume.  139 
Pholidota,  Lindl.  181 
Pholiota,  J'r/e?*.  41 Pholisma,  Nuttall.  452,  795 
Pholiurus,  Trin.  116 
Phoma,  -F/-t<?*.  42 Phoracis,  Rajin.  25 
Pliormidium,  iiT/^-.  9 Phormium,  Forst.  205 
Phorolobus,  Desv  80 
Photinia,  i/«cf/.  560 
Photinopteris,  J.  Sm.  79 
Phragniites,  Trin.  115 
Phragmites,  Adans.  116 
Phragmotrichacei,  42 
Phragmotrichum,  Kunze.  42 
Phreatia,  Xindi.  181 
Phrissotrichia,  iJr^d.  67 
Phi-yganocydia,  Mart.  677 Phrygia,  Gray.  714 
Phryma,  inui.  664 
Phrynium,  Willd.  169 
Phtheirospermum ,  7?.  685 
Phlhirusa,  Mart.  791 
Phu,  DC.  698 
Phyceae,  20 
Phvcees,  Mont.  8 
Phycei,  ̂ c/i.  8 
Phycella,  iwid^.  158 
Phycobotrys,  Ktz.  10 
Phycocastanum,  E'iz.  10 Phycodrys,  Ktz.  1 1 
Phycolapathum,  Ktz.  10 
Phycomyces,  ̂ g-.  43 Phycomyces,  Kunze.  43 
Phycophila,  Z^z.  10 
Phycopteiis,  Ktz.  10 
Phycoseridese,  10 
Phycoseris,  Ktz.  10 
Phyganthus,  Popp.  161 
Phvgelius,  i^.  684 
Phyla,  Lour.  664 
Phylacia,  Leveill.  796 
Phylacium,  .B«m.  554 
Phvlica,  Linn.  582 
Phyllacantha,  X?z.  1 0 Phvllachne,  Forst.  696 
Phyllactidium.  Ktz.  10 
Phvllactis,  Per*.  698 
PhVUeedium,  Fr.  44 
Phyllagathis,  Blum.  733 
Phyllamphora.  £our.  288 
Phvllanthese,  282 
PhvUanthera,  Blum.  626 
Phyllantherum,  Rafin.  2l8 
Phyllanthidffi,  748 
Phyllanthus,  Linn.  282 
Phyllarthrou,  DC.  674 
Phyllaurea,  Lour.  281 
PhyUis,  Linn.  764 
PhylUtes,  iT^z.  10 

Phylloblastae,  Reichenbach.  235 
Phyllobryon,  MzVy.  518 
Phyllocactus,  Li)ik.  748 
Phyllocalymna,  Benlh.  712 
Phvllocarpus,  Tulasne.  556 
Phylloceplialum,  D^.  709 
I'hyllocladus,  i>.  C  Rich.  231 Phyllodes,  Lo7<r.  169 
Phyllodoce,  Satinh.  455 
Phyllogium,  lirid.  67 
Phylloglossum,  Kunze.  70 
Phyllogonium,  /?r<d.  67 
Phyllolseiia,  jE«di.  531 
Phyllolobium,  Fisch.  554 
Phylloma,  Ker.  205 
Pliyllonoma,  jr.  19 
Phyllopappus,  Walp.  715 
Phyllophora,  G/Yf.  10,  25 
Phyllopodhim,  Benth.  684 
Phyllopterus,  Null.  779 
Phyllopus,  DC.  7.?3 
Phyllospadix,  Ilook.lU 
Phyllospora,  Aq.  22 
Phyllostacliys,  S«V6.  116 
Phyllostegia,  Benth.  662 
Phyllostema,  iVYvA,  4?? 
Phyllota,  DC.  553 
PhyUotylus,  iCf^.  10 
Phylosphora,  Ktz.  10 
Phymaspermum,  Less.  712 
Phymatidium,  Lindl.  181 
Phymatodes,  Pm^.  79 
Phymatostroma,  Cor  da.  44 
Phymosia,  Dwi;.  370 
Phyonatanthus,  Sweet.  494 
Physa,  Thouars.  526 
Physactis,  A7z.  10 
Physalis,  Lin/i.  622 
Pliysananthus,  Lcebfi.  59 
Physanthillis,  Boiss.  554 
Physaria,  354 
Physarum,  Pers.  42 
Physcia,  DC.  50 
Physcomitrium,  Brid.  67 
Physcophora,  Ktz.  11 
Physedimu,  Brid.  67 
Physematium,  Kaulf.  80 
Physena,  Noronh.  795 
Ph}sianthus,  626 
Physicarpos,  Poir.  55;{ 
Physicliilus,  679 
Physidiuni,  Schrad.  684 
Physiiiga,  itwdi.  181 
Physiotium,  Nees.  60 
Physiphora,  Soland.  339 
Physkium,  iowr.  142 
Physocalycium,  Vest.  346 
Physocalymma,  Po/ii.  575 
Physocalyx,  Pohl.  684 
Physocarpidium,  R.  427 
Physocarpum,  DC.  427 
Physocaipus,  Camb.  565 
Physocaulon,  A^z.  10 
Physochlsena,  G-  L)on.  621 
Physoclada,  A.  DC.  629 
Physoderma,  Wallr.  44 
Physodium,  P/-e«;.  364 Physolepidium.  Schrk.  354 
Physolobium,  Benth.  boo 
Physomycetes,  Berk.  43 
Physoplexis,  Lindl.  691 
Physopodium,  Desv.  575 
Physosiphon,  Lindl.  1>>1 Physospeiinum,  Ca*5.  779 
Physospermum,  Fci.  779 
Physostegra,  Benth.  662 
Physostelma,  iri(/^t.  627 
Physostemon,  M.  et  Z.  35.S 
Physuridae,  Lindl.  1^2 
Physurus,  i..  C  22icA.  183 
Physydrum,  i?«/f/*.  22 
Phytelephantete,  JSIart.  134 
Phytelephas,  R.  et  P.  139 
Phyteuma,  Linn.  691 
Phyteuma,  Xowr.  7*^7 

Phyteumopsis,  Jnss.  712 
Phytoconis,  .Bor?/.  18,50 
Phytocrene,  Wall.  271 
Phytolacca,  Tourn.  509 
Phytolaccaceae,  505,  508* Pliytolaccese,  R.  Br.  508 
Phytolaccads,  508 
Phytoxys,  Molin.  662 Fiaraiithus,  R.  Br.  627 
Picconia,  ̂ .  />C.  617 
Picea,  Zin/c.  229 
Pickeringia,  Nutt.  553,  648 
Picnocomon,  I>al.  714 Picnomon,  Zo6.  7 14 
Picoa,  Vitt.  43 
Picotia,  /e.  et  Sch.  656 
Picradenia,  Ifoo/c.  712 
Picraena,  Lindl.  477 
Picramnia,  Su-artz.  460 Picrasma,  Blum.  477 
Picria,  Lour.  672,  685 
picridium,  Desf.  715 
Picris,  715 Picrium,  Schreb.  614 
Picrophlceus,  Blum.  G04 Picrorhlza,  Royle.  685 
Picrosia,  Z>on.  715 
Picrothamnus,  711 
Pictetia,  DC.  5.54 
Piddingtonia,  Z>C.  693 Pierandia,  Blum.  383 
Pierardia,  Jack.  385 
Pieris,  Dou.  455 
Pigea,  DC.  339 Pilacre,  42 Pilanthus,  Poit.  555 
Pilea,  Lindl.  262 
Pileanthus,  /.ab/«.  721 
Pilearia,  Lindl.  181 
Pileolaria,  Castg.  42 
Pilicordia,  ̂ .  DC.  629 
]  Pilidium,  Kunze.  42 Pilinia,  A7z.  10 
Pilinophytura,  Kl.  281 
Pilipogon,  Brid.  67 
Pilitis,  Z-tnd^.  449 
Pillera,  Endl.  555 
Pilobolus,  Todc.  43 
Pilocarpeae,  471 
Pilocarpus,  Vahl.  471 
Pilocereus,  Lem.  748 
Pilogyne,  Schrad.  315 Pilophora,  Jacq.  139 Piloselloides,  Less.  714 
Pilostyles,  Gi<«7;.  93 
Pilotiichum,  Palis.  67 
Pimelandra,  A.UC.  648 
Pilularia,  Di)m.  73 
Pilurana,  Lindl.  181 
Pimelea,  P.  et  Sol.  531 
Pimelea,  iour.  460 
Pimenta,  Lindl.  738 
Pimpinella,  Linn.  778 
Pinacese,  222,  226* Pinalia,  Hani' It.  181 
Pinanga,  Rumph.  138 
Pinarda,  Ff-W.  685 Pinardia,  Cass.  712 
Pinaria,  /)C.  354 
Pinaropappus,  Less.  715 
Pmastella,  DtV^.  72:i Pinckneya,  L.  C.  Rich.  765 
Pindaiba,  Piso.  422 
Pineda,  Buiz  et  P.  328 
Pinellia,  Tenor.  129 
Piiiellosia,  0*sa.  711 
Pingraea,  Ca.ss.  710 
Pinguicula,  Tourn.  68fi 
Pinnaria,  isHcfL     L-ifs  79'.' Pinonia,  Gaud.  80 
Pinus,  Linn.  229 
Pinzona,  M.  et  Z.  424 
Pioiiandra,  il/Zcr.?.  622 
Pipana,  ̂ ?/f)Z.  331 Pipaiidse,  518 
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Piper,  Miq.  518 
Piperacese,  514,  515" Piperales,  245,  246,  514* Piperella,  Presl.  661 
Piperitae,  L.  xxxiii 
Pipeworts,  122 
Piptanthus,  Don.  553 
Piptatheium,  Palis.  115 
Piptocarpha,  Hook.  714 
Piptocarpha,  R.  Br.  715 
Piptoceras.  Cass.  714 
PiptochfEtium,  Presl.  115 
Piptochlamys,  Meyer.  531 
Piptochlaina,  G.  I).  653 
Piptocoma,  Cass.  709 
Piptolsena,  Harv.  601 
Piptolepis,  Benth.  795 
Piptopogon,  Cass.  715 
Piptostegia,  Hoffm.  631 
Piptostemma,  i)on.  714 
Piqueria,  Cav.  709 
Piratinera,  Jiife^.  271 
Pircunia,  fieri.  509 
Piiigara,  Auhl.  755 
Piringa,  Jiiss.  765 
Piripea,  ̂ u6^.  685 
Piriqueta,  Auhl.  347 
Pisaura,  Bonat.  725 
Piscidia,  Linn.  555 
Pisomyxa,  Co?-da.  43 Pisonia,  Plum.  507 
Pistacia,  Linn.  467 
Pistia,  Linn.  125 
Pistiacese,  123,  124* Pistiacese,  Agardh.  91 
Pistillaria,  Fries.  42 
Pistolochia,  i?a/.  794 
Pistolochinse,  i/mA;.  792 
Pistorinia,  i>C.  346 
Pisum,  Linn.  554 
Pitavia,  Molin.  473 
Pitcairnia,  //eWL  148 
Pitcheria,  Nutt.bbb 
Pithecoctenium,  Mart.  677 
Pithecolobium,  ilfar<.  556 
Pithecoseris,  Mart.  709 
Pithecurus,  IF/Wd.  116 
Pithocarpa,  Lindl.  712 
Pithosillum,  Cass.  713 
Pithyranthus,  F^i;.  778 
Pitonia,  DC.  765 
Pittonia,  Kunth.  653 
Pittosporaceae,  432,  441* Pittosporads,  441 
Pittosporeai,  R.  Broivn.  441 
Pittosporura,  Sol.  441 
Pitumba,  ̂ wfe^.  331 
Pitvopsis,  Nutt.  710 
Pityrodia,  R.  Br.  664 
Pityrosperma,  (S/eft.  428 
Placea,  Miers.  158 
Placodium,  Fries.  50 
Placoma,  Per*.  764 
Placostigma,  Blum.  181 
Placus,  Lour.  710,  715 
Pladaroxylon,  Endl.  713 
Pladera,  Sol.  614 
Plagianthus,  Joz-^i.  361 
Plagiobothrys,  F.  et  M.  656 
Plagiochasma.  Lehm.  58 
Plagiochila,  Nees.  et  Mont.  60 
Plagiochilus,  Am.  712 
Plagioelytrum,  i^Tec*.  116 
Plagioloba,  C.  A.  M.  354 
Plagiolobium,  Sweet.  553 
Plagiophyllum,  &/ti.  733 
Plagiopoda,  R.  Br.  533 
Plagiopteron,  282 
Plagiopus,  Brid.  67 
Plagiostemon,  Kl.  455 
Plagiotaxis,  JFaW.  462 
Plagiotis,  Benth.  661 
Plagiotome,  I>.C'.  713 Plagius,  Ilerit.  712 
Planaria,  Desv.  554 

INDEX  OF  CL/VSSES, 

Plancia,  Neck.  715 
Planera,  Gieseke,  167 
Planera,  (Jme^.  580 Planes,  272 
Plantaginacese,  637,  642* 
Plantagineae,  R.  Br.  642 
Plantagines,  Juss.  642 
Plantago,  Linn.  643 
Plantia,  Herbert.  161 
Plappertia,  Reichenb.  583 
Platanaceae,  258,  272'-' Platanaria,  Gray.  126 
Plataneae,  Lestib.  272 
Platanocarpum,  E.  765 
Platantliera,  i..  C.  R.  182 
Platanus,  //wm.  272 
Platea,  Bl.  444 
Plathymenia,  Benth.  556 
Platisma,  //ojfm.  50 
Platonia,  Kunth.  116 
Platonia,  iVfari.  402 
Platonia,  Rajin.  664 
Platostoma,  Pa/i*.  6G1 
Platunium,  Jiiss.  662 
Platycapnos,  DC.  436 
Platycarpha,  Xe.s5.  709 
Platycarpum,  H.  B.  K.  677 
Platy cerium,  Desv.  79 
Platycheilus,  714 
Platychilum,  Del.  553 
Platycladus,  Spach.  229 
Platycodon,  ̂ .  i>C.  6yl 
Platycrater,  S.  et  Z.  570 
Platygramma,  M.  50 
Platygyna,  Mercier.  281 
Platylepidea,  1?C.  709 
Platylepis,  A.  Rieh.  182 
Platylepis,  Kunth.  119 
Platylepis,  Zm.  709 
Platylobium,  Smith.  553 
Platyloma,  Benth.  45S 
Platyloma,  J.  iSm.  80 
Platylophus,  Cass.  714 
Platylophus,  Don.  572 
Platy mene,  DC.  656 
Platymerium,  Bartl.  765 
Platymiscium,  Fo^ei.  555 
Platynema,  Wight,  et  A.  390 Platynoblastese,  11 
Platy petalum,  R.  Br.  354 
Platyphyllum,  Verit.  50 
Platypodium,  555 
Platy pteris,  DC.  711 
Platyrhaphium,  Cass.  714 
Platy sace,  Bunge.  778 
Platysema,  Benth.  555 
Platysraa,  fiL  181 
Platyspermum,  Hoffm.  779 
Platyspermum,  //ooA.  354 
Platyspora,  Salisb.  455 
Platystegia,  Stfeei.  554 Platystemma,  >ra«  672 
Platystemon,  Benth.  431 
Platystigma,  Benth.  431 
Platystigma,  Ji.  ̂ r.  795 
Platystylis,  Blum.  181 
Platythalia,  Sonder.  796 
Platytheca,  Sieeiz.  374 
Platyzoma,  R.  Br.  80 
Platzia,  R.etP.  715 
Plaubelia,  BrM.  67 
Plazerium,  Willd.  116 
Plecostigma,  Traut.  204 
Plecostoma,  i>e5i;.  42 Plecotricum,  Corda.  44 
Plectaneia,  Thouars.  661 
Plectanthera,  Jf.  e<  Z.  343 
Plectocarpon,  Fee.  50 
Plectocephalus,  DC.  714 
Plectocomia,  Mart.  139 Plectranthidse.  661 
Plectranthus,  Herit.  661 
Plectritis,i>C.  698 
Plectrocarpa,  Gill.  479 
Plectronia,  Linn.  764 

&C. 

Plectronia,  XoHr.781 
Plectrotropis,  Schum.  558 Pleea,  L.  C.  R.  199 
Plegorhiza,  Molin.  795 
Pleiacanthus,  iViiM.  715 
Pleiomeris,  A  DC.  648 Pleionactis,  I>C.  709 
Pleione,  Don.  181 
Plenckia,  RaJin.  526 
Pleocarphus,  Don.  714 
Pleocnemia,  Presl.  79 
Pleopeltis,  //.  et  B.  79 Pleorothyrium,  iyTees.  537 
Pleotheca,  Wall.  765 
Pleroma,  Don.  733 
Pleurachne,  Schrad.  119 
Pleurandra,  Labill.  424 
Pleurandra,  RaJin.  725 Pleuranthe,  Salisb.  533 
Pleuranthus,  119 
Pleurhaphis,  Torr.  116 
Pleuridium,  i?r«(i.  67 
Pleuridium,  Pre*^.  79 
Pleurocallis,  Sal.  455 
Pleurocephalum,  Cass.  713 Pleurochiton,  Radd.  58 
Pleurococcus,  Menegh.  18 
Pleurodesmia,  ^rn.  424 
Pleurogonium,  Pre^^.  79 
Pleurogramma,  Presl.  79 
Pleurogyne,  Eschsch.  614 
Pleurogyratae,  ficrn.  80 Pleurophora,  Don.  575 
Pleurophyllum,  Hook.fil.  712 
Pleuroplitis,  Trin.  116 
Pleuropogon,  iJ.  Br.  116 
Pleuropyxis,  Corda.  43 Pleurorhizeae,  354 
Pleuroschisma,  Dum.  60 
Pleuroschismatypus,  Dumort.  G ) 
Pleurospernium,  Hoffm.  77i) 
Pleurostachys,  Br.  119 
Pleurostemon,  Raf.  725 
Pleurostylia,  W.  Am.  588 
Pleurothallidse,  Lindl.  181 
Pleurothallis,  H.  Br.  181 
Pleurotus,  i^r.  41 Plexaure,  Endl.  182 
Plinia,  Linn.  738 
Plinthine,  iJc/i&.  498 
Plocama,  Ait,  764 Plocamete,  11 
Plocamium,  Grev.  26 
Plocandra,  E.  Mey.  614 
Plocaria,  Nees.  25 
Plocoglottis,  Blum.  181 
Ploesslea,  -fijidi  460 
Ploiarium,  Korth.  397 
Plbsslea,  Endl.  385 
Plotia,  Adans.  648 
Pluchea,  Cass.  710 Plucheinese,  710 
Plukenetia,  Plum.  281 
Plumaria,  -SfacA;.  24 
Plumbaginaceae,  637,  640* Plumbagineee,  B.  Brown.  64.^,611 
Plumbagines,  Juss.  640 
Plumbago,  Tourn.  641 Plume  Nutmegs,  300 
Plumierese,  601 
Plumieria,  Tourn.  601 
Pluri dens,  m-c/c.  711 Plurigrania,  Dumort.  xxxvii 
Pluteus,  Fr.  41 
Pneophyllum,  Ktz.  10 Pneumonanthe,  Bung.  614 
Poa,  Linn.  116 Poarlum,  Desv.  685 
Pocockia  Ser.  554 
Pocophorum,  Neck.  467 
Podagraria,  Rivin.  778 
Podalyria,  Xam.  553 Podalyriese,  553,  556 
Podanthus,  R.  Br.  710 
Podaxinei,  Mont.  42 
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Podaxon,  Desv.  42 
Podeilema,  i?.  Br.  80 
Poderemia,  Benth.  455 
Podia,  Neck.  714 
Podianthus,  Schnitzl.  214 
Podisoma,  Link.  42 
Podocalyx,  /li.  282 
Podocarpus,  L'Ner.  231 Podochilus,  Blum.  181 
Podocoma,  Cass.  709 
Podolepis,  LabiU.  713 
Podolobium,  7^.  Br.  553 
Podolobus,  Rajin.  354 
Podolotus,  Bcnth.  554 
Podopappus,  //oofc.  70!) 
Podophyllacea;,  />C.  412,  425 
Podophylleae,  1)C.  et  Mart.  425 
Podophyllum,  Linn.  428 
Podopogon,  Ehrenh.  116 
Podopterus,  i/.  e«  ZJ.  504 
Podoiia,  Pers.  358 
Podostcmum,  Kunth.  115 
Podosperma,  Labill.  713 
Podospermum,  DC.  715 
Podosporium,  (Sc/iw.  43 
Podostachys,  Kl.  282 
Podostemaceae,  456,  482* Podostemads,  482 
Podostemeas,  Rich  et  Kunth.  482 
Podostemon,  L.  C.  R.  483 
Podostigma,  EU.  626 
Podostromium,  Kze.  44 
Podotheca,  Cass.  713 
Poecilodermis,  Schott,  362 
Poecilopteris,  79 
Pogoehilus,  Falcon.  182 
Pogogyne,  £en(7i.  661 
Pogonandra,  A.  DC.  695 
Pogonanthera,  Blum.  733 
Pogonanthera,  Z>aw.  695 
Pogonantherum,  Falis,  116 
Pogonatum,  Falis. -67 
Pogonetes,  Lindl.  695 
Pogonia,  ̂ ndr.  665 
Pogonia,  Juss.  182 
PogonidaD,  182 
Pogonolepis,  Sieetz.  712 
Pogonopsis,  Fresl.  116 
Pogonostigma,  J3oiss.  554 
Pogonura,  DC.  715 
Pogopetalum,  Benth.  444 
Pogostemidee,  661 
Pogostemon,  Z>es/,  661 Pogostoma,  Schrad.  685 
Pohlana,  N.  et.  M.  473 
Pohlia,  Hedw.  67 
Poidium,  iVees.  116 
Poikadenia,  Ell.  554 
Poinciana,  Lwrn.  555 
Poinsettia,  Graham.  281 
Poiretia,  Cav.  449 
Poiretia,  G*meL  765 Poiretia,  Smith.  553 
Poiretia,  Feni.  554 
Poitaea,  DC.  554 
Poivrsea,  Comm.  718 
Polanisia,  Rafin.  358 
Polemannia,         Z.  778 
Polembryum,  A.  Juss.  471 
Polemouia,  Juss.  635 
Polemoniaceee,  615,  635  ' Polemonideae,  DC.  et  Dubij.  635 
Polemonium,  Toitrn.  636 
Polianthes,  Z,inn.  205 
Polifolia,  Buxb.  455 
Polium,  Tmrn.  662 
Polla,  67 
Pollalesta,  Kunth.  709 
Pollemannia,  ̂ er^r.  205 
Pollexfexia,  Harv.  25 
Pollia,  Thunb.  188 
Pollichia,  ifed.  656 
Pollichia,  Soland.  499 
Pollichia,  ITiJJd.  662 
Pollinacea,  Dumort.  xxxvii 

Pollinia,  Spreng.  116 
Poloa,  DC.  709 
Polpoda,  Fresl.  498 
Polyacantha,  Gray.  714 
Polyachyridea;,  714 
Polyachyrus,  Lag.  714 
Polyactidiura,  DC.  710 
Polyactis,  Less.  710 
Polyactis,  iijiifc.  43 
Polyactium,  DC.  494 
Polyadenia,  Alges.  537 
Polyalthia,  Blum.  422 
Polyangium,  Link.  42 
Polyantherix,  iVces.  116 
Polyarrhena,  Cass.  709 
Polybotrva,  ̂ T.  et  B.  79 
Polycardia,  Juss.  588 
Polycarena,  Benth.  684 
Polycarpaja,  Lam.  499 
Polycarpon,  Lce/«.  499 
Polycenia,  Chois.  6(>7 
Polycephalos,  DC.  710 
Polychaetia,  Less.  713 
Polychaetia,  Tausch.  715 
Polychilos,  ̂ .  et  //.  181 
Polychla;na,  Don.  370 
Polychroa,  Lour.  511 
Polychroma,  Bwinem.  24 
Polycnemeee,  Moq.  510 
Polycnemum,  Linn.  511 
Polycoccus,  Ktz.  9 
Polycodon,  Benth.  455 
Poly  coma,  PaJis.  22 
Polycyrtus,  Schlecht.  778 
Polydesmia,  J5en«ft.  455,  661 
Polydiclia,  Don.  621 
Polydontia,  Blum.  5^8 
Polyechma,  Hochst.  679 
Polygala,  Xinn.  378 
Polygalacese,  373,  875* Polygalese,  Juss.  375 
Polygaster,  Fries.  42 
Polygonacese,  495,  502* Polygonastrum,  Manch.  205 
Polygonatum,  Tourn.  205 
Polygoneae,  Jmss.  502,  504 
Polygonella,  3tich.  504 
Polygonifolia,  Vaill.  499 
Polygoiioides,  Tourn.  504 
Polygonum,  Linn.  504 
Polyides,  ̂ cy.  24 
Polylepis,  i2.  et  P.  562 
Polylobium,  E.  et  Z.  554 
Polylophium,  Boiss.  779 
Polymeria,  Linn.  631 
Polymorpha,  -Stacfc.  25 
Polymnia,  Linn.  711 
Polymniastrum,  Lam.  711 
Polyodon,  H.  B.  K.  116 
Polyosma,  Blum.  751 
Polyothus,  Nutt.  626 
Polyozus,  Xowr.  764 
Poly  pappus,  Less.  710 Polypara,  Lour.  521 
Polyphacum,  Ag.  22 
Polyphema,  Lour.  271 
Polyphragmon,  Z>es/.  765 
Polyphyllon,  Less.  714 
Polyphysa,  Lamx.  10, 19 
Polyphyseae,  10 
Polyplocium,  DerA;.  42 
Polypodese,  Endl.  79 
Polypodiacese,  76,  78* Polypodioides,  Stack.  22 
Polypodium,  Linn.  79 
Polypogon,  Des/.  115 Polypompholyx,  Lehm.  686 
Polyporei,  Fr.  41 
Polyporus,  3/tc/t.  41 Polypreraum,  Adans.  698 
Polypremum,  I/inn.  685 
Polypteris,  Less.  712 Polypteris,  Nutt.  709,  712 
Polyrhaphis,  THn.  115 
Polysaccum,  Desp.  42 

Polyscalis,  Wall.  511 
Polyschidia,  -Sfacfc.  22 
Polyschismium,  Corda.  42 
Polyschistis,  Prest.  116 
Polyscias,  Forst.  781 Polysiphonia,  Grev.  11,  25 
Polysiphonieae,  11 
Polysperma,  Vauch.  18 
Polyspora,  Sweet.  397 
Polystachya,  X/boA;.  182 
Polystegia,  Rciclib.  1.58 Polystemma,  Dec.  626 
Polystemon,  J  Jon.  572 Polystemonese,  Brongn.  Hi 
Polystichum,  /("otA.  80 Polystigma,  Mcisn.  598 
Polystorthia,  Blum.  558 
Poly  stroma,  Ciem.  50 
Polytajnia,  DC.  778 
Polytoenium,  Desv.  79 
Polytaxis,  Bunge.  714 Polvthrincium,  Kunze.  43 
Polytoca,  P.  Pr.  115 
Polytrichum,  LAnn.  67 
Polytropia,  PresJ.  ?  554 
Polyxena,  Kth.  205 
Polyzone,  Endl.  721 
Polyzonia,  Suhr.  '25 Pomaceae,  539,  559* PomaceiE,  P.  xxxiii 
Pomaderris,  Lab.  582 
Pomangium,  Reinw.  765 
Pomaria,  Cau.  555 Pomatia,  Nees.  637 
PomatodeiTis,  Schult.  582 
Pomax,  Soland.  764 Ponibalia,  Fanci.  339 
Pombea,  CaW.  795 
Pometia,  Fl.  Fl.  795 
Pometia,  Forst.  385 Pommereulla,  Lin.fil.  116 
Pompadoura,  Bovch.  541 
Ponaea,  Schreb.  385 Ponceletia,  P.  Pr,  449 Ponopietia,  Thouars.  116 
Ponera,  Lindl.  181 
Pongamia,  Zotu-.  555 Pongatieae,  PndJ.  689 
Pongatium,  Jmss.  691 
Pontederaceee,  195,  206* Pontederads,  206 
Pontedereae,  Kunth.  206 
Pontederia,  Linn.  206 
Ponthieva,  R.  Br.  182 
Pontoppidana,  Scop.  740 
Pootia,  Demist.  614 
Poppigia,  Pert.  664 
Pbppigia,  Kunze.  161 
Poppigia,  PresJ.  555 
Poppowia,  Endl.  422 
Poppya,  iVecfc.  315 Populago,  DC.  428 
Populus,  L.  255 
Poppy  worts,  430 Porana,  Btirm.  631 
Poranthera,  Rudg.  282 
Poraqueiba,  ^m61.  795 Porcelia,  P.  et  P.  422 
Porcellites,  Coss.  715 
Porella,  Dicks.  59 Poreworts,  374 
Porina,  Achar.  50 
Porliera,  Ruiz  et  P.  479 
Porodothium,  Fries.  50 
Porophora,  Meyer.  50 Porophyllse,  7il 
Porophyllum,  Gaud.  568 
Porophyllum,  FoiiL  711 
Poropterides,  IFiJW.  82 
Porostema,  Schreb.  537 
Porotheleum,  PWe*.  41 
Porothelium,  Eschw.  50 
Porotrichum,  Prid.  67 
Porpa,  PJj^m.  372 Porpax,  Lindl.  79G 
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Porphyra,  Ag.  10,  19 
Porphyi"2^»  Loiir.  664 porphyrantha,  F.  498 
porphyranthus,  Von.  695 
porphyreoe,  10 
porphyrion,  Tausch.  568 
porphyrocoma,  Hooker.  679 
porrum,  Tourn.  205 
portalesia,  Meyen.  714 
portenschlagia,  Tratt.  588 
portesia,  Cav.  464 
portlandia,  P.  Br.  7C5 
portula,  Vill.  575 
portulaca,  Tourn.  501 
portulacacea?,  495,  500* portulacaria,  Jacq.  501 
portulaceaj,  Juss.  500 
posanthus,  i?ot/in.  765 
posidonia,  Kon.  145 
posidoniese,  Kunth.  145 
posoqueria,  ̂ uW.  765 
posoria,  Bafin.  765 
potalia,  ̂ m6J.  556,  604 
potaliaceae,  Brown.  602 
potalieae,  Martius.  602 
potameae,  J^wss.  143 
potameia,  Tliouars.  533 
potamochloa,  6rri/".  115 potamogeton,  tAnn.  210 
potamogetoneae,  Rchb.  210 
potamophila,  /2.  Br.  115 
potamophila,  Schrank.  509 
potamophilse,  Bich.  143 
potamopitys,  Bwa;?).  481 
potareus,  Bafin.  13 
poteiitilla,  imn.  564 
potentillidie,  564 
poterantheia.  Bong.  733 
poterium,  lAnn.  562 
Pothomorphe,  Miq.  518 
pothos,  I/iim.  194 
Potima,  Pers.  764 
Pottia,  i7»-/i.  67 pottsja,  Hooker.  601 
Pouchetia,  A.  Rich.  765 
Poupartia,  Comm.  467 
Pouretia,  /^wi^:  e<  -P.  148 
pourouma,  Auhl.  271 
Pourretia,  W.  361 
Pouteria,  ̂ 4r(bi.  591 
Pouzolzia,  Oaud.  262 
Pozoa,  LagasG.  778 
Prangos,  Lindl.  799 
Prasanthea,  Z>C.  672 
Prasiese,  662 
Prasiola,  MenegJi.  10,  19 
Prasium,  Linn.  662 
Prasophyilum,  ii.  Br.  183 
Piatia,  Gaud.  693 
Praxelis,  Casi.  709 
Preauxia,  C.  if.  SchuUz.  712 
Precise,  Z,.  xxxiv 
Preissia,  Nees.  58 
Premna,  I/iwn.  664 
Prenanthes,  Crdrtn.  715 
Preonanthes,  £fe»-7t.  428 Prepusa,  Mart,  et  Ziicc.  614 
Prescottia,  Lindl.  182 
Preslea,  Mart.  653 
Preslia,  Opiiz.  661 
Prestonia,  B.  Br.  601 
Pretrea,  Gay.  670 
Prevostea,  Cfeois.  631 
Priestleya,  Meyen.  18 
Priestleya ,  D  C  553 
Prieurea,  725 
Primitive  Vegetation,  Mart,  xlv 
Primula,  Linn.  645 
Primula,  iyour.  570 
Primulaceae,  6:^7,  644* Prinuilid*,  645 
Prim  worts,  644 
Prinopbis,  Nutt.  710 
Prinos,  Linn.  .598 
Prinsepia,  Royle.  543 

Printzia,  Cass.  714 
Prionachne,  Nees.  115 
Prionanthes,  Schrank.  714 
Prionitis,  Delahr.  778 
Prionium,  B.  J/e;/.  192 
Prionodon,  iT.  Mull.  67 
Prionopteris,  IFaW.  80 
Prionotes,  R.  Br.  449 
Prionotophyllum,  Less.  714 
Priotropis,  Wight,  et  Am.  554 Prismatocarpese,  691 
Prismatocarpus,  Herit.  691 
Pristocarpha,  £.  ifei/.  712 
Pritzelia,  Walpers.  778 
Priva,  Adans.  664 
Proboscidea,  i2icfe.  670,  733 Prockese,  328 
Prockia,  P.  Br.  328 
Procrassula,  Gi-is.  346 Procris,  Comm.  262 
Proiphys,  5er&.  158 
Prolifera,  Stachk.  25 
Prolongoa,  Boiss.  712 
Promena?a,  Lindl.  182 
Pronacron,  Cass.  711 
Pronaya,  J/it^jf.  441 
Propolis,  Corda.  43 
Prosaptia,  Presl.  80 
Prosartes,  Z>on.  199 
Proselia,  Bon.  714 
Proserpinaca,  /.inn.  723 
Prosopidoclinese,  IClotzsch.  281 
Prosopis,  Linn.  556 
Prostanthera,  Labill.  661 
Prostantherese,  661 
Prostea,  Cam6.  385 
Prosthemium,  Kimze.  42 
Prosthesia,  J5fitm.  339 
Protea,  Linn.  533 
Proteacere,  529,  532* Proteads,  532 
Proteidce,  533 
Proteinia,  Ser.  498 
Proteopsis,  Mart.  799 
Protium,  Burm.  460 Protococcidae,  18 
Protococcus,  Ag.  9, 18 
Protoderma,  Kutz.  10 
Protomyces,  Unger.  44 
Protonema,  ̂ g'.  10 Protonemae,  10 
Protophytae,  Perl,  xlix Protosphaeria,  Turp.  18 
Proustia,  Lagasc.  714,  778 
Prunella,  Linn.  661 
Prunophora,  iVecft.  558 
Prunus,  Z.'i?tn,  558 Psacalium,  DC.  713 
Psalliota,  Fries.  41 
Psamma,  Paii*-.  115 Psammochloa,  Eiidl.  116 
Psammophila,  Fenzl.  498 
Psammotropha.  -Ec/i^.  t'i  498 Psanacetum,  DC.  712 
Psathyi-a,  Comm.  764 
Psatliyra,  i^r2e5.  41 Psathyrella,  Fr.  41 
Psaturochaeta,  DC  711 
Pselium,  Lour.  309, 
Psephellus,  Cass.  714 
Pseudachne,  ^ncf^.  115 
Pseudais,  Decaisne.  579 
Pseudaleia,  Thotiars.  444 
Pseudaleioides,  T/i.  444 
Pseudanthete,  Endl.  274 
Pseudanthus,  /Szc?).  282 
Pseudarthria,  W.  et  A.  555 
Pseudelephantopus,  Rohr.  709 
Pseuderemia,  Benth.  455 
Pseudiosma,  ^dr.  J^itss.  473 
Pseuditea,  Hassk.  752 
Pseudocapsicum,  Monch.  622 
Pseudocistus,  Dmial.  350 
Pseudocotyledone-cE,  4(/-  51,  54 Pseudodictamnus,  Monch..  662 

Pseudoscordum,  Herbert.  205 
Pseudospermae,  iZbr.  xliv Pseudothlaspi,  Magnol.  354 
Pseudotunica,  Fenzl.  498 
Pseudo-Vanda,  Lindl.  181 
Pseva,  450 Psiadia,  Jacg.  710 
Psiadieae,  710 
Psichohormium,  Ktz.  10 
Psidium,  iinn.  738 
Psidopodium,  Neck.  80 
Psiguria,  iVecA;,  315 
Psilachenia,  Nutt.  715 
Psilathera,  Link.  116 
Psilobium,  Jac^.  765 
Psilocarpha,  Nutt.  710 
Psilocarya,  Torr.  119 
Psilocybe,  Fries.  41 
Psilogyne,  DC.  664 Psilonema,  C.  J..  Mey.  354 
Psilonia,  Fries.  43 
Psilopilum,  Brid.  67 
Psilostachys,  T^trc^;.  281 Psilostemon,  DC.  656 
Psilostoma,  Klotsch.  764 
Psilostrophe,  £>C.  715 
Psilostylis,  Andrz.  354 
Psilostylum,  2>C.  354 Psilothamnus,  DC.  712 
Psilotrichum,  Blume.  511 
Psilotum,  Swartz.  70 
Psiloxylon,  Tliouars.  685 
Psilurus,  TriH.  116 
Psittacanthus,  i¥arf.  791 
Psittacoglossum,  Llax.  182 
Psolanum,  A'ecfc.  622 Psophocarpus,  Neck.  555 
Psora,  BTo/m.  50 
Psoralea,  Linn.  554 Psoralieae,  554 
Psorophytum,  Spach.  406 Psorospermum,  Spach.  406 
Psychanthus,  i?a/.  378 
Psychechilus,  Kuhl.  183 
Psychidae,  355 
Psychine,  Desfont.  355 
Psychotria,  imn.  764 
Psychotridas,  764 
Psychotrophum,  P.  Br.  764 
Psychrophila,  DC.  428 
Psydrax,  Gdrtn.  764 
Psygmatella,  iiSft^.  13 
Psygmium,  Presl.  79 Psyllium,  Tourn.  643 
Psyllocarpus,  3/ar«.  764 
Psyloxylon,  Neraud.  575 
Psythirisma,  i^erb.  161 Ptteroxylon,  £.  Z.  385 
Ptarmica,  Tourn.  712 
Ptelea,  Linn.  473 
Ptelidium,  Thouars.  588 
Pteracanthus,  Nees.  679 
Pterandra,  .4.      J.  390 
Pteranthus,  /'orsfc.  499 Pterichis,  Lindl.  182 
Pteridophyllum,  »?ie?).  436 Pterigospermum,  Targ.  25 
Pterigynandrum,  Hedw.  67 
Pterilema,  Beinw.  293 
Pteris,  Linn.  80 
Pterisanthes,  BJttm.  440 
Pterium,  i>es^).  116 Pterixia,  Nutt.  779 
Pternandra,  JacA;.  733 
Pterobryon,  Hornsch.  67 
Pterocarpus,  iinn.  555 
Pterocarya,  Nutt.  293 Pterocaryon,  Spach.  252 Pterocaulon,  BMiof.  10,  710 
Pterocelastrus,  Meisn.  588 
Pterocephalus,  Vaill.  700 
Pteroceras,  ifass.  181 
Pterochaeta,  Steetz.  213 
Pterochilus,  Hook.  881 
Pterochlamys,  Fisch.  513 
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Pterococcus,  Pall.  504 
Pterococcus,  Ilassk.  281 
Pterocoma,  DC.  714 
Pterocymbium,  R.  Br.  362 
Pterodiscus,  Hooker.  670 
Pterodon,  Vogcl.  555 
Pterogoniuin,'  ̂ "wa7-tz.  ()7 Pterogyne,  Tulasne.  550 
Pterolaena,  DC.  364 
Pterolepis,  1>C'.  119,  733 Pterolobium,  Andrz.  354 
Pterolobium,  R.  Br.  555,  711 
Pteroloma,  Stctid.  358 
Pterolophus,  CVu-*.  714 Pterotnarathrum,  Koch.  779 
Pteroneuron,  i>C'.  354 Pteronia,  Linn.  710 
Pteronospora,  Corda.  43 
Pteropappus,  Lm.  709 
Pteropliora,  Neck.  710 
Pterophorus,  FaiW.  710 
Pterophylla,  Don.  572 
Pterophyllum,  Nutt.  428 
Pterophyllus,  Le.  cill.  41 
Pterophyton,  Cti.w.  711 
Pteropodium,  i>C.  677 
Pteropogon,  DC.  713 
Pteropsis,  Presl.  79 
Pteroscleria,  iVec*.  119 
Pteroselinum,  Reichb.  778 
Pteroselinum,  Hoffm.  778 
Pterospermum,  Schreb.  364 
Pterospora,  iVu«.  452 
Pterostegia,  Fisch.  et  Mcy.  504 
Pterostelma,  Wight.  627 
I'terostigma,  Benth.  685 Pterostoechas,  (ti«(7.  661 
Pterostylis,  iZ.  5r.'  182 Pterostyrax,  Sieb.  et  Z.  593 
Pterota,  P.  Br.  473 
Pterotheca,  Cass.  715 
Pterotlieca,  Pre*^.  119 
Pterothrix,  DC.  713 
Pterotropis,  -DC.  354 
Pterotum,  Lour.  795 
Pterula,  Fries.  43 
Pterygium,  C^orn  394 
Pterygocarpus,  Hochs.627 
Pterygodium,  Swz.  182 
Pterygophyllum,  Brid.  67 
Pterygota,  Sch.  362 
Ptilepida,  Rajin.  712 Ptilidie,  60 
Ptilidium,  Nees.  60 
Ptilimnium,  iJa/i/?.  773 
Ptilina,  Nutt.  575 
Ptilocbeeta,  Nees.  119 
Ptilochaeta,  Turcz.  562 
Ptilocladia,  Sander.  796 
Ptilocnema,  Do;*.  181 
Ptilomeris,  712 
Ptilonella,  Nutl.  712 
Ptilophyllura,  723 
Ptilostemon,  Cass.  714 
Ptilostephium,  //.  B.  K.  712 
Ptilota,        10,  24 
Ptilotrichum,  C  A.  Mey.  354 
Ptilotus,  R.  Br.  511 
Ptilurus,  Von.  714 
Ptycanthera,  Dec.  626 
Ptychanthus,  iVee*.  59 
Ptychocarpa,  R.  Br.  533 
Ptychocarya,  R.  Br.  1 19 
Ptychochilus,  Schauer.  183 
Ptychodea,  IFtWd.  765 
Ptychodon,  Klotzch.  575 
Ptychogaster,  Corda.  42 
Ptychophyllum,  Prt;*;.  80 
Ptychosema,  Benth.  554 
Ptychosperma,  Labill.  138 
Ptychostigma,  Hochst.  764 
Ptychostomum,  Hornsch.  67 
Ptychotis,  ii'ocA.  778 Ptyxanthus,  i>o«.  632 
Ptyxostoma,  Fa/ii.  785 

Puccinia,  Pers.  42 J'ucciniaei,  42 
Pueraria,  DC.  555 
Pugionium,  Gdrtn.  513 
Pukateria,  Raoul.  783 
Pulicaria,  Gdrtn.  710 
Pulina,  Adans.  50 
Puhnonaria,  Iloffm.^O 
Pulmonaria,  Tourn.  656 
Pulsatilla,  Tourn.  427 
Pulsatilloides,  Z>(7.  428 
Pulten;ea.  Smith.  553 
Pulveraria,  Acluir.  50 
Pulvernria,  WilLd.  50 
Pulveraridse,  50 
I'umilea,  7'.  Br.  347 
Puiictaria,  Or?'ei;.  22 Puiiica,  Z/.  738 
Pupalia,  Jl/a?-<.  511 Purkingia,  Prcsl.  648 I'urshia,  565 
Purshia,  Dcnnst.  685 
Purshia,  RaJin.  723 
Purshia,  Spreng.  656 Purslanes,  500 
Puschkinia,  Adans.  205 
Putaminea,  xxxiii 
Putoria,  Per*.  764 
Putranjiva,  Wall.  282 
Putranjivene,  Endl.  274 
Putterlickia,  588 
Puya,  Molin.  148 Pycnanthemum,  Benlh.  661 
Pycnapophysium,  Reichb .  67 
Pycnocephalum,  Z>(7.  709 
Pycnocomon,  TFaWr.  700 
Pycnocycla,  Royle.  779 
Pycnoneurum,  i><'c.  626 Pycnophycus,  Kutz.  10 
Pycnopodium,  Corda.  43 
Pycnosorus, Benth.  712 
Pycnospermeae,  10 
Pycnospora,  i^.  i?r.  555 
Pycnostacliys,  Hook.  661 
Pycnostelma,  Bunge.  601 
Pycnostelma,  £>cc.  626 Pycnothelia,  Achar.  50 
Pygeum,  Gdrtn.  558 Pylaielia,  Eory.  22 
Pylaisaea,  Desv.  67 
Pyramia,  Cham.  733 
Pyramidium,  Brid.  67 
Pyramidula,  BrM.  67 
Pyrarda,  i)C.  710 
Pyrenacantha,  Hook.  271 
Pyrenaria,  Blum.  397 
Pyrenastrum,  Eschw.  50 
Pyrenium,  Tode.  44 
Pyrenothea,  i^rie*.  50 Pyrenotrichum,  Mont.  42 
Pyrenula,  i<'t%.  50 Pyrethrum,  Gdrtn.  712 
Pyrgosea,  Sweet.  346 
Pyrgus,  Lor«?-.  648 Pyrochroa,  Eschw.  50 
Pyrola,  Tourn.  450 
Pyrolacene,  446,  450* Pyroleas,  Lindl.  450 
Pyrolirion,  i/e)-6.  158 Pyronium,  Sal.  455 
Pyrophorum,  iV^ec/:.  560 Pyrostoma,  C.  F.  W.  M.  664 
Pyr  stria,  Comm.  765 
Pyrostria,  Roxb.  764 
Pyrrhanthus,  Jac/c.  718 
Pyrrhopappus,  DC.  lib 
Pyrrhosa,  Blum.  3(J0 
Pyrrliosia,  Mirb.  79 
Pyrrhotrichia,  Wight  el  Am. 
Pyrrocoma,  Hook.  710 
Pyrularia,  L.  C.  Rich.  788 
Pyrus,  Linn.  560 
Pythagorea,  Lour.  743 
Pythagorea,  RaJln.  575 
Pythion,  J/aW.  129 

Pythium,  A'tre*.  18 Pythoiiium,  Schott.  129 
Pyxidanthera,  Michx.  606 
Pyxidaria,  iior^.  .50 
Pyxidium,  Ehrcnb.  67 
Pyxidium,  Schreb.  50 
Pyxine,  i<'n'c.y.  50 Pyxinidae,  50 
Pyxipoma,  Fenzl.  527 
Quadrella,  DC,  358 
Quadria,  ifwte     Pav.  .533 
Qualea,  ̂ wft^.  380 Quamoclit,  Tourn.  631 
Quapira,  ̂ ?(6;.  665 
Quapoya,  Aubl.  402 Quararibea,  Aubl.  361 
iQuartinia,  End/.  575 
Quartinia,  A.  Rich.  555 
Quassia,  DC.  477 
Quassiads,  476 
Quekettia,  Lindl.  182 
Queltia,  //aw.  158 
Quelusia,  Vand.  725 
Quercineae,  290 
Quercus,  Linn.  291 Queria,  LOffl.  497 
Queriacese,  DC.  496 
Quernales,  243,  246,  289* Quilamum,  Blanc.  795,  796 Quillaiae,  565 
Quillaja,  Molin.  565 
Quillesia,  Blanc.  444 Quinaria,  Lour.  458 
Quinchamalium,  Juss.  788 
Quinetia,  Cctj*.  712 
Quinquefolium,  Tourn.  564 Quintilia,  £nd;.  672 
Quintinia,  Alph.  DC.  752 
Quisqualis,  Rumph,  718 
Quivisia,  Co»i»«.  464 
Quoia,  Ner.  582 
Quoya,  C?ai<d!.  664 Quuna,  Aubl,  795 
Rabdosia,  //as^A:.  661 
IJabenhorstia,  Rchb.  785 
Kacaria,  Aubl.  385 
Hack,  Bruce.  665 IJacka,  (?we/.  605 
IJacomitrium,  i?r«d.  67 
Hacopilum,  Palis.  67 
Racoubea,  Aubl.  743 
Rabelaisia,  Plaiichon.  7SG 
Radamtea,  Benth.  685 
Raddia,  JSertoi.  115 
Raddisia,  Leandr.  585 
Rademachia,  Thunb.  271 
Radia,  ̂ .  /i<c/i.  153 Radiana,  /la/.  527 
Radicula,  Dili.  354 
Radiola,  Dill.  485 
Radiusia,  Reichb.  555 
Radula,  Dnmort.  59 
Radiilotypus,  Dumort.  59 
Radulum,  J^rtV*.  41 Rafflesia,  B.  Br.  93 
Rafflesiacese,  88,  93* Rafflesieaj,  R.  Br.  93 
Rafinesquia,  Nutt.  715 
Rafnia,  Thunb.  553 
Ragatellus,  Presl.  80 
Ragiopteris,  Presl.  80 Raillarda,  Gatfd.  713 
Raineria,  Not.  67 
Rajania,  Linn.  214 
Raleighia,  Gardn.  572 
Ralfsia,  .Bej-ft.  22 Ramalina,  Achar.  50 
Ramatuella,  //.  D.  A'.  718 Rameria,  Notar.  67 
Ramondia,  L.  C.  Rich.  672 
Ramondia,  Mirbel.  81 
Ramtilla,  />C.  711 
Ramularia,  Roust  19 
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Ramularia,  Unger.  44 
Ramusia,  E.  M.  680 
Ranales,  243,  244,  246,  416' Ranaria,  Cham.  685 
Rancagua,  Popp.  et  E.  712 
Randalia.  Petiv.  122 
Randia,  Houst.  765 
Rannianissa,  Endl.  358 
Ranunculaceae,  416,  425" Ranunculastrum,  DC.  428 
Ranunculeae,  428 
Ranunculi,  Jiiss.  425 
Ranunculus,  L  428 
Rapa,  Toiirn.  355 
Rapanea,  Aubl.  648 
Rapatea,  Aubl.  187 
R.  pateae,  Endl.  187 
Raphanidae,  355 
Raphanis,  Monch.  354 
Raphanistrum,  Tourn.  355 
Raphanus,  Tonrn.  355 
Raphia,  Palis.  139 
Raphionacme,  Harv.  627 
Raphisanthe,  LiVJa.  745 
Rapinia,  Lour.  691 
Rapistrum,  Nailer.  355 
Rapourea,  ̂ i<6i.  795 
Rapunculus,  Tourn.  691 
Rapuntium,  Cheval.  691 
Rapuntium,  Lobel.  691 
Rapuntium,  Tourn.  693 
Raputia,  471 
Raspailia,  Brongn.  785 
Raspailia,  Pre*/.  115 
Rathkea,  Schum.  554 
Ratibida,  i^o^n.  711 
Ratonia,  DC.  385 
Ratzeburgia,  Kunth.  116 
Rauwolfia,  P^itm.  601 
Rauwolfia,  Ruiz  et  Pav.  664 
Ravenala,  Adans.  164 
Ravensara,  Conner.  537 
Ravia,  iVees.  e<  il/a)t.471 
Razoumowskia,  Hoffm.  791 
Razumovia,  Spreng.  685,  712 
Reaumuria,  Hasselq.  407 
Reaumuriaceae,  392,  407''' Reaumuriads,  407 
Reaumurie*,  Ehrenherg.  407 
Rebis,  Spach.  751 
Rebouillia,  Raddi,  58 
Reboulea,  Kunth.  116 
Recchia,  Scs^e  ei  iV/op.  424 
Receveura,  jP^.  P^.  406 
Rectembryse,  621 
Redoutea,  Vent.  370 
Redowskia,  Cham.et  Schlccht.Zhh 
Reevesia,  Lindl.  361 
Rehmannia,  Libosch.  672 
Reichardia,  Dennst.  601 
Reichardia,  i?o?/i.  555,  715 
Reichelia,  Schreb.  639 
Reichenbachia,  Spreng.  50,  507 
ReifFerscheidia,  Presl.  424 
Reimaria,  Flugg.  115 
Reineria,  Monch.  554 
Reinwardtia,  i)M»i..  485 
Reinwardtia,  iiTort/i.  397 
Reinwardtia,  Nees.  424 
Reinwardtia,  Spreng.  631 
Reissekia,  582 
Rejouia,  601 
Relhania,  Gmel.  783 
Relhania,  Herit.  713 
Relbanieae,  713 
Remijia,  DC.  765 
Remirea,  119 
Remusatia,  Scfiott.  129 
Renanthera,  Lowr.  181 
IJenealmia,  Feuill.  148 
Renealmia,  Houtt.  614 
Renealmia,  167 
Renealmia,  Plum.  148 
Renealmia,  72.  Br.  161 
Renggeria,  Meisn.  402 

Rengifa,  Ptfpp.  402 Rensslseria,  Sec/c.  129 
Repandra,  Lindl.  182 
Reptonia,  A.  DC.  648 
Requienia,  Z>C.  554 Reseda,  Linn.  356 
Resedaceae,  348,  356* Resedella,  Webb,  et  B.  356 
Restiaceae,  105,  121* Restiaceae,  Agardh.  187 
Restiaceae,  Bartl.  120 
Restio,  Linn.  121 
Restrepia,  Kunth.  181 Retama,  Do«*.  554 
Retanilla,  Brongn.  582 
Reticularia,  Baunig.  50 
Reticularia,  DmW.  42 
Retinaria,  Gdrtn.  582 
Retiniphyllum,  Ihimh.  765 
Retinispora,  Zitcc.  229 
Retinodendron,  Korth.  394 
Retosae,  £d.  211 
Rettbergia,  Raddi.  116 
Retzia,  621 
Retziaceae,  Bartl.  618 
Reussia,  Dennst.  764 
Reussia,  i?ncZ^.  795 
Reutera,  Boiss.  778 
Reynaudia,  Kunth.  115 Rhabarbarum,  Tourn.  504 
Rhabdia,  Mari.  653 
Rhabdium,  ITaWr.  13 
RbabdocaJyx,  ^.  DC.  629 
Rhabdocrinum,  Reichb.  204 
Rhabdosciadium,  Dom.  779 
Rhabdothamnus,  A.  Cunning.  6'3 Rhabdotheca,  Ca**.  715 
RhachicaUis,  DC.  765 
Rhaciocarpon,  Core?.  58 
Rhacoma,  DC.  714 
Rhacoma,  Lix  « .  588 
Rhadinocarpus,  Vog.  554 
Rhagadiolus,  Tournef,  715 
Rhagodia,  /J.  Br.  513 
Rbagrostis,  Buxb.  513 
Rhamnaceae,  576,  581* Rhamnads,  581 
Rhamnales,  245,  246,  576* Rhamneae,  DC  581 
Rhamni,  Juss.  581 
Rhamnopsis,  Reichb.  328 
Rhamnus,  Jm«5.  582 
Rhamphicarpa,  Benth.  685 
Rhamphospermum,  Andrz.  355 Rhanterium,  i>e*/.  710 
Rhaphidophora,  Hassk.  194 
Rliaphidophyllum,  ifass.  685 
Rhaphidospora,  Nees.  680 
Rhaphiodon,  Schauer.  661 
Rhaphiolepis,  Lindl.  560 
Rhaphis,  Linn.  1.39 
Rhapbis,  iowr.  116 
Rhapbispermum,  henth.  685 
Rhaponticum,  DC.  714 
Rhaptostylum,//MrK&.ef  Bonpl.5l 
Rhazya,  Decaisne.  601 Rhea,  Berter.  715 
Rheedia,  402 
Rhegmatodon,  jSWd.  67 
Rhetsa,  Wight  et  Am. -^11 Rheum,  Linn.  504 Rhexia,  R.  Br.  733 Rhexieae,  733 
t^higiophyllum,  Hochst.  691 
Rhigiophyllum,  Less.  713 Rhigiothamnus,  714 
Rhigozum,  Burch.  677 Rhinacantbus,  Nees  680 
Rhinactina,  7>m.  710 
Rhinactina,  Willd.  714 
Rhinanthaceae,  DC.  681 
Rhinanthera.  Blum..  328 
Rhinanthideae,  Betith.  685 
Rhinanthus,  Z,«nn.  685 
Rhinium,  Schreb.  424 

Rhinocarpus,  J5e>*<.  467 Rhinolobium,  W.  Am.  62(» 
Rhinopetalum,  Fisch.  205 
Rhinostegia,  Twrc.  788 
Rhinotrichum,  Corda.  43 
Rhipidium,  Bernh.  81 
Rhipidopteris,  -ScA.  79 
Rhipidosiphon,  Mont. 19 
Rhipocephalus,  Kutz.  10 Rhipozonium,  Kutz.  10,  19 
Rhipsalidae,  748 Rhipsalis,  Gdrtn.  748 Rhizantheae,  blum.SS 
Rhizina,  Fries.  43 
Rhizobolaceae,  392,  398-= Rhizoboleae,  DC.  398 
Rhizobols,398 
Rhizobolus,  Gdrtn.  399 
Rhizobotrya,  Tausoh.  354 
Rhizocarpae,  Batsch.  71 
Rhizocarpon,  Ramond.  50 
Rhizoclonium,  ^Tute.  10 
Rhizococcum,  Desmaz.  22 
Rhizoctonia,  i*'r.  44 Rhizogens,  4,  83* Rhizomorpha,  Ach.  44 
Rhizonium,  J3?-id.  67 Rhizophora,  Latn.  727 
Rhizophoraceae,  716,  726* Rhizophoreae,  R.  Br.  726 
Rhizopus,  Ehrenb.  43 Rhizosperma,  Meyen.  73 
Rhizospermae,  iio^/t.  71 Rhodamnia,  Jack.  738 
Rhodanthe,  Lindl.  713 
Rhodax,  -SpacA.  350 
Rhodea,  Roth.  205 
Rhodiola,  Z^'«n.  346 Rhodocephalus,  Corda.  43 Rhodochiton,  Zwcc.  684 
Rhodocistus,  Spach.  350 
Rhodocoma,  Nees.  121 
Rhododendra,  Jm**.  453 Rhododendreae,  455 
Rhododendron,  Linn.  455 
Rhododermis,  Harv.  24 
Rhodolaena,  Thouars.  487 Rhodomela,  ^.^A.  25 
Rhodomeleae,  25 
Rhodomenia,  Grev.  25 
Rhodomyrtus,  DC.  738 
Rhodonema,  Mart.  25 
Rhodopsis,  Ledeb.  564 
Rhodopsis,  iz'y.  501 Rhodora,  Zmn.  455 
Rhodoraceae,  DC.  453 
Rhodorhiza,  ir<;6&.  631 
Rhodostoma,  Scheidw.  765 
Rhodothamnus,  Reichb.  455 
Rhodotypus,  Zmcc.  565 
Rhoeades,  L.  xxxiii 
Rhceadium,  Spach.  431 
Rhombifolium,  ^ic/i.  555 
Rhopala,  Schreb.  534 
Rhopalocnemis,  Jungh.  90 
Rhopalomyces,  Corda.  43 
Rhuacophila,  Blum.  205 
Rhus,  Linn.  467 
Rhyacophila,  Hochst.  575 
Rhyma,  Scop.  402 Rhynchanthera,  5^.  184 
Rhynchanthera,  DC.  733 
Rhynchelytrum,  iVees.  115 
Rhynchocarpa,  Sehrad.  315 
Rhynchocarpus,  Xm.  713 
Rhynchococcege,  10 
Rhynchococcus,  Kutz.  10 
Rhynchocorys,  Griseb.  685 
Rhynchoglossum,  DZ.  672 
Rhyncholepis,  Miq.  518 
Rhynchopera,  Klotzch.  181 
Rhynchopetalum,  Pccj-,  G.'^.'l Rhynchopsidium,  DC.  713 
Rhynchosia,  Z>C.  555 Rhynchosieae,  655 
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Rhynchospermum,  A.  DC.  710 
Rhynchospermura,  Reinw.  GOl 
Rhynchospora,  Vahl.  119 
Rhynchosporea;,  119 
Rhynchostylis,  Blum.  181 
lUiynchotecum,  Bl.  672 
Rhynchotheca,  Ruiz  et  Pav.  489 
Rhynchotheceje.  Endl.  488 
Rhynea,  DC.  712 
Rhysospei  mum,  Gar tn.  617 
Rhyssocarpus,  Endl.  7G5 
Rhyssolobiuni ,  E.  Mep .  627 
Rhyssostelma,  Dec.  626 
Rhytidanthe,  Benth.  713 
Rhytidopliyllum,  Mart.  672 
Rhytiglossa,  Nees.  680 
Rhytis,  Lour.  282 
Rhytisma,  Fi-ies.  43 Rhytispermum,  iiiift.  656 
Riana,  Aubl.  339 
Ribes,  Burm.  648 
Ribes,  751 
Ribesiacea?,  Endl.  750 
Ribeaoides,  Linw.  648 
RibwSrts,  642 
Riccia,  Michel.  57 
Ricciacese.  56,  57* Riccieae,  Nees.  57 
Ricciella,  J.  Braun.  57 
Ricciocarpus,  Co?*da.  57 Richaeia,  Thouars.  605 
Richardia,  Kunth.  129 
Richardia,  i2o«/t.  715 
Richardia,  Linn.  764 
Richardsonia,  Kunth.  764 
Richea,  LaUU.  449,  712 
Richeria,  FaAJ.  282 
Richteria,  Karelin.  712 
Ricinocarpus,  Boerh.  281 
Ricinocarpus,  Z>es/.  281 Ricinoides,  Tourn.  281 
Ricinus,  Tourn.  281 
Ricotia,  jLmmi.  354 
Ridan,  Adans.  711 
RiddeUia,  iVittt.  711 
Ridolfia,  MoriG.  778 
Riedelia,  C/iam.  116,  664 
Riertlen,  Vent.  364 
Riedleia,  DC.  364 
Riencourtia,  Ca«*.  711 
Riesenbachia,  Fresl.  725 
Rigidella,  Lindl.  161 
Rigocarpus,  iVecfc.  315 
Rigodium,  Kume.  79(3 
Rindera,  PaJL  656 
Rinorea,  Aubl.  339 
Riocreuxia,  Dec.  627 
Ripidium,  ̂ z-in.  116 
Ripidodendron,  Willd.  205 
Ripogonum,  Jbrst.  216 
Rissoa,  Am.  458 
Ritchiea,  B.  Br.  358 
Rittera,  Schreh.  556 
Rivea,  CAois.  631 
Riveria,  H.  B.  K.  556 
Rivina,  L.  509 
Rivinaceae,  ̂ p^A.  608 
Rivularia,  Roth.  10,  18 
Rivnla  ieas,  Kutzing.  10 Rixia,  Morrcn.  796 
Rizoa,  Cau.  661 
Robbia,  ̂ 1.  DC.  601 
Robergia,  Schreh.  468 
Robettia,  DC.  715 
Robertia,  Merat.  428 
Robertia,  L.  C.  Rich.  231 
Robertsia,  Scop.  591 
Robertsoriia,  Haw.  568 
Robinia,  Linn.  554 
Robinsonia,  Z)C.  713 
Robinsonia,  Schreh.  781 
Robiquetia,  (?aitd.  181 
Robsonia,  Berlcnd.  751 
Rocama,  J'orsfc.  527 Roccella,  DC.  50 

Rochea,  Z>C.  346 Kochefortia,  Swartz.  795 
Itocbelia,  Horn,  et  Sch.  656 
Rochonia,  DC.  710 
Rock-Roses,  349 
Rodigia,  Spreng.  715 
Rodriguezia,         e«  P.  182 
Rodschiedia,  Odrtn.  354 
Rodschiedia,  Mg.  796 
Roea,  Iliigel.  553 
Roelana,  Comiw^rs.  391 
Roella,  Linn.  691 
Roemeria,  Medik.  431 
Roemeria,  Zea.  116 
Roeperia,  Spreng.  281 
Roeslinia,  Monch.  614 
Rnestelia,  Rehent.  42 
Rogeria,  Gay.  670 
Rcihlingia,  Dennst.  424 
Rohria,  -Sc^ireb,  583 
Rohria,  FaW.  713 
Roia,  Scop.  462 Rokejcka,  /brsfc,  498 
Rolandreae,  709 
Holdana,  Llav.  et  Lex.  713 
Rolfinkia,  Zenk.  709 
Rollandia,  Gaud.  6.93 
RoUinia,  St.  Hil.  422 
Rolofa,  ̂ daws.  526 
Romana,  Ft.  Fl.  795 
Romarizovia,  Cham.  639 
Romeria,  iJad.  59 
Romeria,  Tratt.  358 
Romeria,  Thunh.  467 
Romneya,  iTaru.  431 Romulea,  Maratti.  161 
Ronabea,  ̂ tt&J.  764 
Rondachine,  Bosc.  413 
Rondeletia,  Blum.  765 
Rootia,  iV^ec/c.  498 R  opera,  Adr.  Juss.  579 
Rophostemon,  Blum.  182 
Rorella,  iJiip^:).  434 
Rorida,  Rom.  et  Sch.  358 
Roridula,  Linn.  434 
Roridula,  jPorsfc.  358 
Roripa,  Scop.  354 
Rosa,  Tourn.  564 
Rosaceae,  539,  557,  559,  531,  533* Rosaceae,  Bartl.  542 
Rosaceae,  Juss.  563 
Rosalesia,  Xfa'U.  et  Lex.  715 
Rosales,  215,  246,  539* 
Roscoa,  Roxb.  664 itoscoea  Smith.  167 
Roscyna,  Spach.  406 
Rosea,  Mart.  511 Rosenia,  Thunh.  713 
Rosetangles,  23 
Roseworts,  563 
Rosidae,  564 
Rosilla,  Less.  712 Rosmarinidae ,  661 
Rosmarinus,  Linn.  661 
Rospidios,  A.  DC.  596 
Rossenia,  Fl.  Fl.  471 
Rossmassllera,  i?c7i6.  636 
Ros-Solis,  Tourn.  434 
Rostellaria,  Gdrtn.  591 
Rostellaria,  iVees.  680 Rostellularia,  Reiohh.  679 
Rostkovia,  i)es«.  192 
Rostraria,  Trin.  116 
Rosularia,  DC.  346 
Rotaceae,  L.  xxxiv 
Rotala,  Lour.  653 
Rotala,  iinw.  575 
Rotheria,  Meyen.  764 
Rothia,  Lam.  712 
Rothia,  Pers.  554 
Rothia,  Schreh.  715 
Rothmannia,  Thunh.  765 
Rothmannia,  Neck.  556 
Rottboella,  Swartz.  115 
Rottboelleae,  116 

Rottooellia,  7?.  ̂ r.  116 
Rottboellia,  ̂ S'cop.  444 Rottlera,  Roxh.  281 
Rottleria,  Brid.  67 
Rotula,  iowr.  795 
Roubieva,  Moq.  513 
Roucela,  Dumort.  691 Rouhanion,  ^wbi.  604 
Roulinia,  Dec.  626 
Roulinia,  Brongn.  148 
Roumea,  Poit.  328 
Roupala,  ̂ ttW.  534 Rourea,  Auhl.  468 
Roussea,  Smith  573 
l^ousseaceae,  Z>C.  573 
Rousseauvia,  Boj.  573 
Rousseauxia,  L>C'.  733 Rousseha,  Gaud.  262 
Roussoa,  Rom.  et  Sch.  573 
Roxburghia,  K'on.  444 Roxburghia,  Uryand.  220 
Roxburghiaceae,  212,  219* Roxburgh  worts,  219 
Roydsia,  Roxh.  358 
Royena,  /fow*<.  636 
Royena,  Linn.  596 Roylea,  Wall.  662 
Rubeola,  Monch.  771 
Rubia,  ToMrn,  771 
Rubiaceae,  Cham,  et  Sch.  768 Rubiaceae,  Jm*5.  761 Rubus,  Linn.  564 
Ruckeiia,  DC.  713 
Rudbeckia,  ̂ dans.  718 
Rudbeckia,  Linn.  711 Rudbeckieae,  711 
Rudgea,  Salish.  764 
Rudolphia,  IFifW.  555 
Rudolpho-Romeria,  Steud.  205 Ruellia,  Linn.  679 Ruellidae,  679 
Rueworts,  469 
Rugendasia,  Schiede.  199 Ruizia,  Cav.  364 
Ruizia,  Pav.  299 
Rulingia,  R.  Br.  364 
Rulingia,  Ehrh.  501 
Rumex,  Zmn.  504 
Rumfordia,  DC.  711 
Riimia,  7/q#>re.  778 
Rumohria,  Raddi.  80 
Rumphia,  Linn.  467 
Rungia,  i\rge*.  680 
Rupifraga,  Otth.  498 
Ruppia,  Linn.  210 
Ruiipinia,  Corda.  57 
Ruppii  ia,  Liwn  ./iJ.  58 
Rupprechtia,  Meyer.  504 Ruscus,  Tourn.  205 
Rushes,  191 
Russeggera,  iJrtd^.  679 Russelia,  Jacq.  684 
Russelia,  Lum.  568 
Russula,  Fries.  41 
Ruta,  Tournef.  471 
Rutaceae,  456,  469* Rutae,  Juss.  469 
Rutales,  244,  246,  456* Ruteae,  Ad.  de  Juss.  469,  471 
Ruteria,  DC.  471 
Ruteria,  Monch.  5.54 
Rutidocarpaea,  DC.  712 
Rutidosis,  I>C.  712 Rutilia,  Fl.  FL  795 
Ruyschia,  Jac;/  404 lluyschiana.  Mill.  662 
Ryauia,  Vahl.  334, 
Ryraia,  i^nd^.  596 
Rypar  a,  Bl.  282 Ryparosa,  Blum.  282 Ryssopterys,  390 
Rytachne,  Desv.  116 Rvtifiea,  I>C.  764 
Rytidostylis,  H.  eM.  315 Rytiphlaea,  Ag.  11,  26 
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Kytiphlaeacese,  11 
Sabadilla,  Brandt.  199 
Sabal,  Adans.  139 
Sabalidae,  139 
Sabazia,  Cass.  710 
Sabbatia,  Adans.  614 
Sabdariffii,  DC.  370 
Sabia,  Colebr.  467 
Sabicea,  Aiibl.  765 
Sabinea,  -DC.  554 
Sabulina,  Reichb.  447 
Saccharina,  Stack.  22 
Saccharophorum,  Neck.  116 
Saccharum,  X2?in.  116 
Saccidium,  Lindl,  182 
Saccochilus,  Blum.  181 
Saccoglottis,  il/ar«  447 
Saccogyna,  Dum.  60 
Saccolabium,  Lindl.  181 
Saccoloma,  Kaulf.  80 
8acconia,  Endl.  764 
Saccopetalum,  /?e)in.  422 
Saccophorum,  Palis.  67 
Saccothecium,  il/o«<.  43 
Sacellium,  Kunth.  629 
Sacidium,  A^e^*.  42 Sacranthus,  Dow.  621 
Sadleria,  Kaidf.  80 
Sselanthus,  i^or^ft.  440 
Sagedia,  Achar.  50 
Sagenia,  Pm^.  80 
Sageretia,  Brongn.  582 
Sagina,  L.  497 
Saginella,  J'en^?.  497 Sagittaria,  Linn.  209 
Sagonea,  ̂ i<5^.  639 
Sagraea,  DC.  733 
Saguerus,  Rumph.  133 
Sagus,  Gartrt.  139 
Saintmorysia,  Endl.  712 
Saivala,  JFaW.  142 
Sajor,  Rumph.  281 
Salacia,  Linn.  585 
Salaxis,  Salisb.  455 
Saldanha,  2^'^.  i^Y.  795 Saldinia,  A.  Rich.  764 
Salicacese,  248,  254* Salicaria,  Tourn.  575 
Salicarise,  Juss.  574 
Salicarinae,  ZmiA.  574 
Salicinese,  L.  C.  Rich.  254 
Salicornia,  Tourn.  512 
Salisburia,  Smith.  231 
Salisia,  Z»i<ii.  737 
Salivaria,  DC.  711 
Salix,  L.  255 
Salmacis,  Bory.  18 
Salmalia,  Schott.  361 
Salmasia,  Schreb.  328 
Salmea,  i>C.  710 
Salmia,  CajJ.  205 
Salmia,  Willd.  132 
Salmonia,  iVecft.  380 
Salomonia,  Lour.  378 
Salpianthus,  H.  et  B  507 
Salpichla;na,  J.  Sm.  80 
Salpichroa,  Micrs.  6"J2 Salpiglossidea;,  Benth.  684 
Salpiglossis,  R  et  P.  684 
Salpinga,  Mart.  733 
Salpixanthus,  Hooker.  679 
Salsola,  513 
Saltia,  it.  Br.  499,  511 
Salvadora,  Lmn.  652 
Salvadoracete,  649,  652* Salvadorads,  652 
Salvertia,  St.  Hil.  380 
Salvia,  Linn.  661 
Salvidffi,  661 
Salvinia,  Mich.  73 
SalvMiiace£e,  Bart  I.  71 
Salvinieie,  Jms.  71 
Salviniella,  Hiib.  57 
Salvininoe,  Cr^/f.  71 

Salzmannia,  Z>C.  764 
Samadera,  Gdrtn.  477 

I  Samandura,  Limi.  361 ,  477 
I  Samara,  L.  582 I  Samara,  Swartz.  648 
Sambucese,  767 
Sambucus,  Tourn.  767 
Sameraria,  Desv.  355 
Samodia,  Baudo.  646 Samolidse,  646 
Samolus,  Tourn.  646 
Sampaca,  Rumph  419 
Samudra,  632 
Sarayda,  iiim.  331 
Samydacese,  326,  330* Samydeae,  Vent.  330 Samyds,  330 
Sanchezia,  R.  et  P.  685 Sandal  worts,  787 
Sandoricum,  Cav.  464 
Sanguinaria,  Linn.  431 
Sanguisorba,  Linn.  562 
Sanguisorbaceae,  539,  561" Sanguisorbese,  Juss.  561,  563 
Sanguisorbs,  561 
Sanhilaria,  Leandr.  714 
Sanicula,  Tourn.  778 Saniculidae,  778 
Sanseviella,  Reichb.  205 
Sanseviera,  Thunb.  205 
Santalacese,  530,  786,  787* Santalaria,  DC.  555 
Santaloides,  Liim.  468 
Santalum,  lAnn.  788 
Santia,  W.  et  A.  764 
Santollna,  Tourn.  712 
Sanvitalia,  Jmss.  711 
Sapindacese,  373,  382* 
Sapindales,  244,  246,  373* Sapindeae,  385 
Sapindi,  Juss.  382 
Sapindus,  Linn.  385 
Sapium,  Jacq.  281 
Saponaria,  L .  498 
Sapota,  Plum.  591 
Sapotaceae,  576,  590* Sapotads,  590 
Sapotee,  Juss.  590 
Sapria,  Griffith.  93 
Saprolegmia,  Nees.  18 Saprolegmieas,  9 
Saproma,  Brid.  67 
Saprosma,  Blum.  764 Saraca,  Burm.  556 
Saracha,  -Pau.  622 
Sarcanthemum,  Cass.  710 
Sarcanthidae,  Lindl.  181 
Sarcanthus,  Lindl.  181 
Sarcobatus,  iVees.  513 
Sarcocalyx,  Walp.  554 
Sarcocalyx,  Zipp.  795 
Sarcocapnos,  i>C.  436 
Sarcocarpum,  Blum.  306 
Sarcocaulon,  i>C.  494 
Sarcococca,  Lindl.  282 
Sarcocephalus,  ^/^.  765 
Sarcochilus,  R.  Br.  181 
SarcocoUa,  Kunth.  578 
Sarcocollads,  577 
Sarcodactylis,  Gcertn.  458 
Sarcoderma,  JSftr.  18 
Sarcoglottis,  Presl.  182 
Sarcographa,  Fee.  50 
Sarcolsena,  Thouars.  487 
Sarcolipes,  £.  e«  Z.  346 
Sarcolobus,  R  Br.  627 
Sarcomeria,  Sander.  796 
Sarcomitrium,  Cord.  59 
Sarcomphaloides,  DC.  582 
Sarcophycus,  A'te.  10 Sarcophyllis,  Ktz.  10 
Sarcophyllum,  E.  Mey.  554 
Sarcophyllum,  Thunb.  554 
Sarcophyte,  Sparm.  90 Sarcophytidse,  90 

j  Sarcopyramis,  ffaM.  733 Sarcoscyphus,  Corda.  60 Sarcostemma,      Br.  626 
Sarcostigma,  IF.     A.  531 Sarcostoma,  Blum.  181 
Sarcostyles,  PresJ.  570 
Sarcozygium,  Bunge.  479 Sarea,  /Vies.  43,  44 
Sargassese,  10 
Sargassum,  Ag.  10,  22 
Sariava,  Reinw.  397 
Saribus,  Rumph.  139 
Sarissus,  Gdrtn.  764 
Sarjania,  JT.  /^i.  795 Sarmentacese,  L.  xxxiii 
SarmentacefE,  Vent.  439 
Sarmienta,  R.  et  P.  672 
Sarosanthera,  Korth.  397 
Sarotes,  Lindl.  364 
Sarotharanus,  TFimm.  554 Sarothra,  Limi.  406 
Sarothrostachys,  A7.  281 
Sarpedonia,  Adans.  428 Sarracenia,  Zinn.  429  ^ 

Sarraceniaceae,  416,  42  '- Sarracenieae,  Turp.  429 Sarraceniads,  429 
Sarreta,  DC.  714 
Sarsaparillas,  215 
Sasanqua,  Nees.  397 
Sassafras,  A^ees.  537 Sassia,  Molin.  795 
Satureia,  Linn.  661 Satureiae,  661 
Saturnia,  Maratt.  205 Satyriadae,  182 
Satyridium,  Lindl.  182 
Satyrium,  Swartz.  182 
Saurauja,  JFiWd.  424 
Sauroglossum,  Lindl.  182 
Sauropus,  .fiiw»i.  282 
Saurui-aceae,  514,  521* Saururads,  521 
Saurureae,  Rich.  521 
Saururus,  Linn.  521 
Saussurea,  Monch.  662 
Saussurea,  i>C.  713 
Saussurea,  Salisb.  205 Sauteria,  Nees.  58 
Sautiera,  Dec  680 
Sauvagea,  Neck.  343 Sauvageads,  343 
Sauvageae,  DC.  343 
Sauvagesia,  Zmn.  343 
Sauvagesiaceae,  326,343* Sauvagesieae,  Bartl.  343 Savastania,  Neck.  733 
Savia,  Rajin.  555 Savia,  IRWd.  282 
Savignya,  DC.  355 
Savinionia,  W^.  et  B.  370 
Saxifraga,  //aw.  568 
Saxifraga,  Linn.  568 
Saxifragaceae,  566,  567*,  752,  77 Saxifragaceae,  Endl.  569 
Saxifragales,  243,  245,  24G,  566' Saxifrageae,  Juss.  567 Saxifrages,  567 
Scaberia,  Grev.  10,  22 
Scabiosa,  R.  et  Sch.  700 
Scabridte,  L.  xxxiii 
Scabrita,  Linn.  651 
Scaivola,  Limi.  695 
Scaevolaceae,  Lindl.  694 SciEVoleae,  694,  695 Scalemosses,  59 
Scalesia,  Am.  711 Scalia,  Sims.  713 
Scaligera,  Adans.  554 
Scaligeria,  Z>C.  779 
Scaliopsis,  IFalp.  713 
Scandalida,  A'ccfc.  554 Scandicidae,  779 
Scandix,  Gdrtn.  779 

I  Scapania,  /)t<wj.  (50 
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Scapha,  Noronh.  424 
Scaphis,  Eschiv.  50 
Scaphium,  Sch.  et  E.  3G2 
Scaphyglottis,  P.  et  E.  182 Scaredederis,  Thoiiars.  183 
Scariola,  Endl.  715 
Scelochilus,  Klotzsch.  182 
Scenedesraus,  Mcyen.  9,  13 
Scepa,  Lindl.  283 
Scepaceae,  273,  283''- Scepads,  283 
Scepasma,  Blum.  282 
Scepinia,  DC.  710 
Scepseothamnus,  Ch  7()5 
Sceptranthus,  Grah  15S 
Sceptromyces,  Corda.  43 
Sceura,  Forsk.  665 
Schsefferia,  Jacq.  582 
Schaenleinia,  Klotzsch.  182 
Scheenolsera,  Bunge.  778 
Schanginia,     ̂ .  3/.  513 
Schasniaria,  Achar.  50 
Schauera,  iVee*.  537 
Schaueria,  Hassk.  661 
.Schaueria,  iVee*.  680 
Schedonorus,  Palis.  116 
Schefflera,  i-'oj-^i.  781 Schelhammera,  R.  Br.  199 
Schelhammeria,  Heist.  119,  354 
Schelveria,  Nees.  684 
Schepperia,  i\rec/c.  358 
Scheuchzeria,  Linn.  210 
Schiedea,  J.  liich.  764 
Schiedea,  CA.  ei!  Schl.  498 
Schiekia,  Meisn.  205 
Schillera,  J?e2cA&.  364 
Schilleria,  Kimth.  518 
Schima,  Reinw.  397 
Schimpera,  St.dH.  355 
Schinus,  Lwin.  4S7 
Schinza,  Dennst.  g82 
Schisma,  Dum.  GO 
Schismatopera,  /f^.  281 
Schismatopterides,  JFtWd.  80 
Schismoceras,  Presl.  181 
Schismus,  Pa/w.  IIG 
Schistanthe,  Kunze.  684 
Schistidium,  67 
Schistocarpha,  Less.  711 
Schistogyne,  //.     J.  626 
Schistophragma,  Benth.  685 
Schistophyllum ,  Pa^i*.  67 
Schistostega,  W.  67 
Schistostephium,  Kr.  712 
Schiwereckia,  Andrz.  354 
Schizachyrium,  iVec5.  116 
Scliizsea,  Smith.  81 
Schizaeese,  ifar<.  80 
Schizandra,  L.  C.  Rich  306 
Schizandracese,  297,  305'= Schizangium,  Bartl.  764 
Schizanthes,  Haw.  158 
Schizanthus,  ii.  et  P.  684 
Schizilema,  Hoofc.  /.  778 
Schizocsena,  J.  S.  80 
Schizocarpum,  Schrad.  315 
Schizocarya,  Spach.  725 
Schizochiton,  >S'pr.  46 Schizochlsena,  J.  Sm.  80 
Schizocodon,  Zucc.  636 
Schizoderma,  Kunze.  44 
Schizodictyon,  /i'^z.  10 Schizodium,  Lindl.  182 
Schizodon,  J^en^;.  498 
Schizodon,  Sw.  67 
Schizoglossum,      Af.  11,  626 
Schizogonium,  Ktz.  10 
Schizogyne,  Ca^s.  710 
Schizolsena,  Thouars.  487 
ScMzolepis,  5'6'/ir.  119 Schizolobium,  Voc/.  555 
Schizoloma,  Gaud.  80 
Schizomeria,  X'om.  572 

Schizoiiieris,  A'/^-.  10 Scliizoiieina.  Ay.  13 
Scliizonotus,  Lindl.  5C5 
Schizopetalidae,  355 
Schizopetalon,  Ilook.  355 
Schizophragma,  S.     Z.  570 
Schizophyllura,  iVwW.  711 
8chizophyllum,  Fries.  41 
Schizopleura,  Lindl.  737 
Schizosiphon,  iCi^^.  10 
Scliizostacliyum,  Nees.  116 
Schizostephaiiium,  ifcftft.  158 
Schizostigma,  A7'n.  315,  765 Schizotechium,  Fcnzl.  498 
Schizotheca,  C.  ̂  .  M.  513 
Schizothecium,  Corda  42 
Schizothrix,  iCi'z.  10 Schizoxylon,  Fr.  et  P.  42 
Schkuhi-ia,  Roth.  712 Schkuhria,  MUnch.  710 
Schlechtendalia,  I-e**.  714 
Schlechtendalia,  iSpr.  372 
Schlechtendalia,  Willd.  711 
Schlegelia,  Miq.  674 
Schleichera,  ir.  385 
Schleidenia,  Endl.  653 
Schlotheimia,  67 
Schmalzia,  Uesv.  467 
Schmidelia,  L.  385 
Schmidtia,  Monch.  715 
Schmidtia,  TraK.  115 
Schnella,  Radd.  556 
Schnitzleinia,  Steud.  778 1 
Schobera,  Sfoj».  653 
Schoberia,  C.  J.  M.  513 
Schcenefeldia,  Kunth.  115 Schoenidae,  119 
Schoenidium,  iV^ee*.  119 
Schcenobiblos,  Mart.  531 
Schcenocaulon,  ^.  Gr.  199 
Schcenoprasum,  /i.  205 
Schoenopsia,  Lestib.  119 
Schcenorchis,  Blum.  181 
Schffinoxyphium,  iV^ec*.  119 
Schcenus,  Linn.  119 
SchoUera,  iJoi/i.  758 
Schollera,  Sw.  509 
SchoUera,  IFiWd.  206 
Schomburghia,  DC.  712 
Schoniburgkia,  Lindl.  181 
Schonia,  /Sto^^.  713 
Schopfia,  Wall.  444 
Schoi'igeram,  Adnns.  281 Schotia,  Jacg.  556 
SchousbcEa,  Schuni.  795 
Schousbcea,  TFiWd.  718 
Schoutensia,  Endl.  411,  464 
Schouwia,  DC.  355 
Schradera,  Fa^^.  765 
Schraderia,  Monch.  661 
Schrankia,  Jfer?.  355 
Schrankia,  Willd.  556 
Schrebera,  T/t.588 
Schreibersia,  Pohi.  765 
Schrenkia,  Fisch.  779 
Schubertia,S/wjH..  778 
Schubertia,  M.  et  Z.  626 
Schubertla,  Mirb.  229 
Schublerla,  Jfari.  614 
Schiichia,  Endl.  380 
Schufia,  Spac^.  725 
Schultesia,  Mart,  et  Zuec.  614 
Schultesia,  Roth.  691 
Schultesia,  Schrad.  511 
Schultesia,  Spreiui.  115 
Schulthesia,  /iadd.  59 
Schultzia,  Spreni^.  778 
Schumacheria,  S/ireng.  340 
Schumacheria,  Fa/iL  424 
Schwabea,  ̂ ndi.  679 
Schwsegrichenia,  153 
Schwagrichenia,  i?c/i6.  460 
Schwalbea,  Linn.  685 

Schwaniiia,  E.  390 
Schwarzia,  i'Y.  i''^.  404 Scliweiggera,  Mart.  402 
Schweiggeria,  Spreng.  33.9 
Schweinitzia,  iV^.  452 
Schwenkfeldia,  Willd.  765 
Schwenkia,  Linn.  684 
Schweyckherta,  C.  C.  G'm^'^.  614 Schychowskya,  Endl.  262 
Sciadopliyllum,  P.  Br.  781 
Sciadopbysium,  J^nd^.  67 
Sciadopitys,  Zucc.  229 
Sciaphila,  Blum. Scilla,  Linn.  205 
Scilleffi,  Bartl  205 
Scindapsus,  Schott.  194 
Sciobia,  iicAb.  262 
Sciophila,  Gaud.  262 Sciothamnus,  Endl.  778 
Scirpese,  119 
Scirpidium,  i\ces  119 
Scirpus,  Endl.  119 
Scitamina,  X.  xx\iii 
Scitamineae,  R.  Brown.  165 
Sciuris,  Schreb.  471 Sclarea,  Tourn.  661 
Sclerachne,  /2.  £r.  115 
Scleranthaceae,  523,  528* Scleranthea;,  Link.  528 Scleranths,  528 
Scleranthus,  Linn.  528 Sclereie,  119 
Sc'eria,  Berg.  119 
Sclerobasis,  Cass.  713 
Sclerocarpus,  Jacq.  711 
Sclerochaetium,  iS'ees.  119 Sclerochloa,  Falis.  116 
Sclerococcura,  i^rics.  44 Sclerococcus,  Bartl.  765 
Scleroderma,  Fers.  42 
Sclerodermis,  /V.  43 
Sclerodontium,  Schwugr.  67 
Scleroleena,      Br.  513 
Sclerolepis,  Cass.  709 
Sclerolepis,  Monn.  715 
Sclerolobium,  Foe/.  555 
Scleromitrion,  W.  et  A.  765 
Scleroon,  Lindl.  664 
Sclerophora,  C/iCU.  50 
Sclerophyton,  Eschiu.  50 Scleropteris,  Scheidw.  183 
Scleropus,  Schrad.  511 
Scleropyron,  J.ni.  78S 
Sclerosciadium,  i<foc/i.  778 
Sclerostemma,  Schott.  700 
Sclerostylis,  Blum.  458 
Sclerothamnus,  i?.  Br.  553 
Sclerotheca,  DC.  693 
Sclerothrix,  Presl.  745 
Sclerotium,  P.  44 
Scleroxylon,  Willd.  648 
Scolecotrichum,  iJerA;.  42 
Scolicotrichum,  Lk.  43 
Scolicotrichum,  Kunze.  44 
Scolobus,  i?a/.  653 
Scolochloa,  Koch.  115 
Scolopacium,  iS.  et  Z.  494 
Scolopendrium,  Smith.  80 
Scolopia,  Schreb.  328 
Scolosanthus,  Fa/jJ.  764 
Scolospermum,  £ess.  711 
Scolymanthus,  Willd.  715 Scolymeae,  715 
Scolymocephalus .  Herm.  533 
Scolymus,  Cass.  715 
Scoparia,  L.  685 Scopariaceffi,  Link.  681 
Scopolia,  ̂ dans.  354 
Scopolia,  For  St.  795 
Scopolia,  Jacg.  622 
Scopolia,  Linn.fil.  531 
Scopoha,  Smith.  473 
Scopolina,  Schidt.  622 

+  This,  which  is  a  synonym  of  Trochiscanthes,  has  been  omitted  at  the  above  page,  by  an  oversight. 
3  q 
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Scopularia,  Lindl.  182 
Scopulina,  Dum.  59 
Scordium,  Tourn.  662 
Scorias,  Fries.  43 
Scorodonia,  Tourn.  662 
Scorodoprasum,  Michel.  205 
Scorpiurus,  Linn.  554 
Scoi-zonella,  Nutt.  715 Scorzonera,  Linn.  715 
Seorzonerete,  715 
Scotanum,  Adans.  428 
Scottia,  R.  Br.  553 
Scouleria,  Hook.  67 
Screwpines,  130 
Scriba;a,  Fl.  W.  498 Scrobicaria,  Cass.  713 
Scrophularia,  Tourn.  684 
Scrophulariaceae,  668,  681* Scrophulariis ,  Jass.  681 
Scrophularineee,  R.  Brown.  681 
Scuria,  Rafin.  119 
Scurrula,  G.  Don.  791 
Scutellarese,  661 
Scutellaria,  Linn.  661 
Scutellinea,  Dumort.  xxxvii 
Scutia,  Comm.  582 
Scuticaria,  Lindl.  182 
Scutula,  i/Oitr.  733 
Scybalium,  Sch.  et  E.  90 
Scyphaea,  C.  B.  Pr.  397 
Scyphanthus,  Don.  745 
Scyphiphora,  Gdrtn.fil.  764 
Scyphogyne,  Brongn.  455 
Scypliophorus,  i^C.  50 
Scytala,  i^.  ilf.  714 
Scytalia,  Gcirtn.  385 
Scytalis,  E.  M  555 
Scytanthus,  ̂ ooft.  627 
Scytonema,  Ag.  10,  18 
Scytonemeae,  10 
Scytopteris,  Presl.  79 
Scytosiphon,  Ag.  22 
Scytothalia,  erci).  10,  22 
Scytothamnus,  Hook.f.  796 
Seaforthia,  R.  Br.  138 
Sea  wracks,  20,  145 
Sebsea,  R.  Br  614 
Sebastiania,  Spreng.  281 
Sehastlania,  Bert.  711 
Sebestena,  Gdrtn.  629 
Sebestenes,  628 
Sebifera,  Lour.  537 
Sebipira,  Mart.  555 
Sebophora,  iVecA;.  302 
Secale,  Linn.  116 
Secamone,  R.  Br.  626 
SecamoneiB,  626 
Secbium,  F,  Br.  315 
Secondary  Vegetation.  Martius.x\\ 
Seeondatia,  A.L>C.  601 
Secotium,  Rze.  42 
Securidaca,  i/.  378 
Securlgera,  DC.  554 
Securinega,  Comm.  282 
Seddera,  -Si.     H.  631 
Sede.Te,  Spreng.  344 
Sedges,  117 
Sedgwickia,  784 
Sedgwickia,  Bisch.  58 
Sedoidea,  Stack.  25 
Sedum,  Linn.  346 
Seetzenia,  R.  Br.  479 
Segestrella,  />ics.  50 
Segestria,  Fries.  50 
Seguiera,  L.  3% 
Sehima,  /'ofsfc.  116 Seidlia,  Kostel.  394 
Seiinatosporium,  Corda.  42  i 
Seiridium,  Aces.  42  j Seirococcus,  Grev.  22 
Selagids,  666 
Selaginaceae,  649,  666* 
Selagineae,  Juss.  fifi6 
Selaginella,  Spreng.  70 
Selago,  H.  et  G.  7(i 

Selago,  Linn.  667 
Selenaca,  Nitsch.  13 Selenia,  354 
Selenidae,  354 
Selenocarpsea,  DC.  355 
Selenosporium,  Corda.  42 Selinum,  Gdrtn.  778 
Selliera,  Cav.  695 
Selliguea,  Bo?-;/.  79 Selloa,  H.  B.  K.  711 
Selloa,  Spreng.  710 
Sellowia,  i?o«/t.  499 
Semarillaria,  R.  et  P.  385 
Semecarpus,  Zmn.  4G7 
Semeiandra,  Hook,  et  Am.  725 
Semeionotis,  Schott.  ?  555 
Seininiferae,  Agardh.  235 
Semonvillea,  Ga^  509 
Sempervivse,  Juss.  344 
Sempervivum,  Lmn.  346 
Senckenbergia,  Fl.  Wet.  355 
Sendtnera,  Endl.  60 
Senebiera,  Poir.  355 Senebieridae,  355 
Senecillis,  Gdrtn.  713 
Senecio,  L.  713 Senecionea;,  713 
Senecionidese,  703,  710 
Seneciotvpus,  DC.  713 
Senega,  'dC.  378 Senna,  Tourn.  555 
Sennebiera,  iVecft.  537 
Sennefeldera,  Kl.  281 
Senra,  i)C.  370 
Senrsa,  Willd.  370 
Senticosae,  L.  xxxiii 
Sentis.  Commers.  582 
Sepedomei,  -F/-.  43 Sepedonium,  it?;/:.  43 
Sepiaria;,  L.  xxxiii 
Septas,  Lour.  680,  685 
Septas,  Linn.  346 
Septonema,  Corda.  42 
Septoria,  Fries.  42 
Septosporium,  Corda.  43 
Septotricbum,  Corda.  44 
Seraphyta,  PmVt.  181 
Serapiadae,  182 
Serapias,  i?H?i.  182 
Sergillus,  Gtirtn.  710 
Seriana,  Schum  385 
Serianthes,  Benth.  556 
Sericocarpua,  iV^t,'e.v.  709 Sericocom?,  Fenzl.  511 
Sericophorum,  />C.  713 
Sericura,  Hassk  115 
Seringia,  traj/  364 
Seringia,  Spr.  588 

■  Serinia,  Rafin.  715 
Seriola,  GaiVf/i.  715 
Seriphida,  Less.  712 
Seriphidium,  712 
Seriphieffi,  713 
Seriphium,  Less.  713 
Seris,  Willd.  714 
Serissa,  Comm.  764 
Serjania,  Plum.  385 
Serophyton,  G.  i?.  281 Serpentaria,  Raf.  794 
Serpentinaria,  18 
Serpicula,  Linn.  723 Serrsea,  Cav.  370 
Serraria,  Burm,  533 
Serratula,  DC.  714 Serratulose.  714 
Serronia,  Guill.  5l8 
I  Serruria,  Salisb.  533 
[Sersalisia,  ii.  Br.  591 I  Serturnera,  Mart.  511 
Sesameae,  Kunth.  669,  670 
Sesamella,  Rnchh.  3.56 
Sesamoides,  Tourn.  356 
Scsaniopteris,  670 
Sesamum,  Lmw.  670 
Sesbania,  Pers.  554 

Seseli,  Xwin.  77^< Sesleria,  ̂ rd.  116 Seselinidae,  778 
Sessea,  R.  et  P.  621 
Sestinia,  Boiss.  662 
Sestochilus,  K.  et  H.  181 Sesuveae,  527 
Sesuviaceae,  Wight.  527 Sesuvieae,  Endl.  527 
Sesuvium,  imn.  527 
Setaria,  Palis.  115 
Sethia,  ATiai^/t.  391 
Seubertia,  Kth.  205 
Seubertia,  Wats.  710 
Seutera,  Reichb.  626 
Severinia,  Tenor.  458 
Seymeria,  Pursh.  685 Shallonium,  J?a^n.  455 Shawia,  709 
Sheffieldia,  i^or*^  646 
Shepherdia,  Nutt.  257 
Sherardia,  i>iW.  771 
Shorea,  Roxb.  394 
Shortia,  Torr.  et  Gr.  450 
Shutereia,  Chois.  631 
Shuteria,  W.  et  A.  555 
Shuttlewortbia,  Meisn.  665 
Siagonanthus,  Poppig.  182 
Siagonarrhen,  Mar<.  661 Sialodes,  JS.  e<  Z.  527 
Sibbaldia,  Linn.  564 Sibia,  i>C.  575 
Sibouratia,  Thouars.  648 Sibthorpese,  685 
Sibthorpia,  Linn.  685 
Sibthorpiacea?,  Z>ow.  681 Siceae,  315 
Sicelium,  P.  Br.  765 
Sicelum,  P.  B?-.  585 Sickingia,  Willd.  765 
Sicydium,  Schlecht.  315 
Sicyocarpus,  Bo;.  627 
Sicyoides,  Tourn.  315 
Sicyos,  P/nn.  315 Sida,  Linn.  370 Sideae,  370 
Sideranthus,  Eraser.  710 
Sideritis,  Linn.  662 
Siderodendron,  Sc/ir.  764 
Sideroxylon,  Burm.  783 
Sideroxylon,  Zfwn.  591 
Siebera,  Gaij.  713 
Siebera,  Reichb.  778 
Siebera,  Schrad.  497 
Sieberia,  Spreng.  182 
Siegesbeckia,  Lmn.  710,  711 
Sieglingia.  Bernh.  116 Siemssenia,  -Sto^^;.  713 
Sieversia,  TFiWd.  565 
Sigillaria,  Ra^n.  205 Silaus,  Bess.  778 
Silenales,  244,  246,  495* Silenanthe,  Fenzl.  498 
Silene,  Linn.  498 
Sileneae,  496,  498 
Siler,  Scop.  778,  779 Sderidae,  778 
Siliquaria,  Gray.  22 
Siliquaria,  Forsk.  358 
Siliquosa,  Z.  xxxiv Silphieae,  711 
Silphiosperma,  Steetz.  712 
Silphium,  Linn  711 
Silvia,  Ft'W.  684 
Silybeae,  714 
Silybura,  Vaill.  714 Simaba,  Aubl.  477 
Simaruba,  Aubl.  477 
Simarubaceae,  455,  476* Simarubeae,  DC.  476 
Simblocline,  P-C.  710 
Simblum,  Klofzsch-  42 Siinbuleta,  Forsk-  684 
Simethis,  JT^/i.  205 
Simira,  Aubl.  764 
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Simmondsia,  Nutt-  *^8l Siiiiochilus,  BeiiUi.  456 
Siiiii)litegmia,  Dumorl.  xxxvii 
Siiusia,  Pers.  711 
Sinisia,  R.  Br.  533 
Sinapidendron,  Lowe.  355 
Hinsipis,  Tourn.  355 
Siii;ii)istrum,  Mbnch.  358 
Siiiniiistrum,  Reichb.  355 
tSiiichiiria,  Hook.  709 
8ingana,  Aubl.  358 
Sinistrophorum,  A^c/tr.  355 
Sinningia,  Nees.  672 
Sipanea,  Anbl.  765 
Siphanthera,  iWtJ.  733 
Siphisia,  liafin.  794 
Sipho,  i^HdJ.  794 
Siphocalyx,  DC.  751 
Sipliocampylus,  I'ohl.  G93 Siphoderma,  10 
Siphomeris,  Boj.  372 
Siphonanthus,  jLtnn.  6()4 
Siphonea,  A'^z.  18 Siphonia,  Rich.  281 
Siphonia,  Bentli.  765 
Siphonodon,  Gri/.  598 
Siplionolochia,  Reichb.  794 
Siphoiiomorpha,  OifA.  498 
Siphonostegia,  Benth.  685 
Siphotoxys,  iSoj.  662 
Siphula,  Fries.  50 
Siponima,  ylwW.  593 
Sirium,  Linn.  788 
Sirococcus,  Ktz.  10 
Sirocrosis,  /iTte.  10 
Sirogonium,  Ktz.  10 
Sirophysalis,  /f'a^.  10 
Sirosiphon,  Ktz.  10 
Sisarum,  Adans.  778 
Sison,  Lagasc.  778 
Sistotrema,  /'ries.  41 Sisymbridae,  354 
Sisymbrium,  Magnol.  354 
Sisymbrium,  Linn.  354 
Sisyranthus,  ̂ B.  i/ey.  627 
Sisyrinchium,  Tourn.  161 
Sitanion,  i2c(/.  116 
Sitodium,  Banks.  271 
Sitolobiura,  Desv.  80 
Sium,  Adam.  778 
Skimmi,  Kdmp.  419 
Skimmia,  TAim&.  598 
Skinnera,  C/iois.  631 
Skinnera,  Forst.  725 
Skirrhophorus,  />C'.  712 Slvytanthus,  Meyen.  601 
Sliytophyllum,  i!;fA;L  et  Zeyh.  588 
Slatena,  Desv.  205 
Slevogtia,  Reichb.  614 
Sloanea,  Linn.  372 
Sloanidse,  372 
Smeathmannia,  Soland.  334 
Smegathamuium,  jE.  4.98 
Smegmadennos,  Ruiz  et  Fav.  565 
Smegmanthe,  Fenzl.  498 
Smelowskia,  C.  .4.  Mey.  354 
Smilaceaj,  212,  215* Smilacina,  Desf.  205 
Smilax,  L.  216 
Smithia,  ̂ ii.  554 
Smithia,  Gmel.  632 
Smyrnidse,  779 
Smyrniopsis,  Boiss.  770 
Smyrnium,  Elliot.  778 
Smyrnium,  lAnn.  779 
Soapworts,  382 
Sobralia,  Ruiz  ct  Pav.  182 
Sobrya,  Pers.  711 
Soccus,  Rumph.  271 
Sodada,  Fo)•s^^  358 
Sogalgina,  Cass.  712 
Sogaligna,  Siewd.  712 
Solanacese,  615,  618',  649 iSoja,  Monch.  555 
Solanales,  245,  246,  615' ,  668 

Solandra,  Linn./.  778 
Kolandra,  Murr.  370 
Solandra,  ISwartz.  ()2l 
Solandra,  Roth.  709 
Solanew,  Juss.  618 
Solanoides,  Tourn.  509 
Solanuni,  iiim.  622 
Soldanella,  Tourn.  645 
Soldevilla,  Lagasc.  715 
Solea,  Spreng.  339 
Soleirolia,  Gaud.  262 
Solena,  loureir.  315 
Solena,  ITtJJd.  765 
Solenandria,  Paiis.  450 
Solenantba,  <?.  Z>on,  582 
Solenanthis,  Kunth.  693 
Solenantbus,  Ledeb.  656 
Solenia,  /^cj-s.  43 Soleniscia,  i>C.  449 
Solenocarpus,  Wight,  et  Am. 
Solenogyne,  Cass.  71U Solenogyneae,  710 
Solenomelus,  Mkrs.  161 
Solenophora,  Benth.  672 
Solenopsis,  Presl.  693 
Solenostemma,  Hayn,  626 
Solenostemon,  Schum.  661 
Solenostigma,  A'lidi.  580 Solenotheca,  iVitti.  711 
Solenotus,  BC.  767 
Solidagineie,  710 
Solidago,  Linn.  710 
Solieria,  J.  Agh.  10,  25 
Soligrania,  Dumort.  xxxvii 
Solitegmia,  Dumort.  xxxvii 
Soliva,  Ruiz  et  P.  712 
Solivaea,  Cass.  712 
Sollya,  Lindl.  441 
Solori,  Adans.  555 
Solorina,  Achar.  50 
Sommea,  J3or!/.  701 
Sommera,  Schlecht.  765 
Sommerauera,  Hopp.  497 
Sommerfeldtia,  Schum.  555 
Sommerfeltia,  Flork.  50 
Sommerfeltia,  Z-ess.  710 
Sommeringia,  554 
Sonchus,  /.inn.  715 
SoncoTus,' Rumph.  167 Sondera,  I^ehm.  4.34 
Sonerila,  i?oa;5.  733 
Sonneratia,  Comm.  588 
Sonneratia,  imn.  /.  738 
Sonninia,  Reichb.  626 
Sophia,  Mailer.  354 
Sophora,  iinw.  555 
Sophoreae,  555,  556 
Sophroiianthe,  Benth.  685 
Sophronia,  Lichtenst.  161 
Sophronitis  Lindl.  181 
Sopubia,  Hamilt.  685 
Soramia,  424 
Soranthe,  Salisb.  533 
Soranthera,  Pastels.  '22 Soranthus,  Ledeb.  778 
Sorbaria,  /Se/-.  5()5 Sorbus,  Linn.  560 
Soredosporium,  Corda.  44 
Sorema,  Lindl.  654 
Sorghum,  Pers.  116 
Soria,  Adans.  354 
Sorindeia,  Tliouars.  467 
Sorocea,  .^'i.  ̂ tJ.  271 Sorocephalus,      jBr.  533 
Sorospora,  Bass.  796 Sotor,  Feuzl.  796 
Souala,  Blanc.  402 
Souari,  ̂ uW.  399 
Soulamea,  /.aw.  378 
Soulameae,  Fndl.  375 
Soulangia,  Brongn.  582 
Sourobea,  >4m6/.  404 
Southweilia,  Salisb.  362 
owerbiva.  Smith.  205 

jSoyeria,  Momiicr.  715 
3  Q  2 

467 

Soymida,  .^dr.  J*^*#.  462 
Spachea,  A.  de  J.  'Si)0 Spachia,  Lilja.  725 
Spadiictis,  Cass.  7J4 
Spadonia,  Fries  43 
Spadonia,  Less.  714 
Spadostyles,  Benth.  553 
Sp;endoncea,  i>e.«/!  555 
Spu'taluineaj,  Nuilall.  525 Spalanthus,  yac/c.  718 Sp;ill;uizania,  Neck.  755 
Si);illaii/.ani!i,  PuUin.  565 
Spanantlie,  /acf/  778 
Spanioptilon,  Z-m.  714 
Spanotrichum,  E.  Mey.  713 
Sparassis,  Fries.  42 
Sparattosperma ,  Mart.  G77 
Sparaxis,  Ker.  161 
Sparganium,  I,.  12G 
Sparganioideae,  Link  126 
Sparganophorus,  Vaill.  709 
Sparmannia,  Thunb.  372 
Spartianthus,  ///^^A;.  554 
Spartina,  Schrcb.  116 
Spartium,  Linn.  554 
Spartothamnus,  A.  Cunn.  665 
Spaialanthus,  Sweet.  161 
Spatalla,  Salisb.  533 
Spathaceae,  L.  xxxiii 
Spathandra,  G(a'«.  <;<  P.  733 Spathanthus,  L'e.vv.  187 
Spathe,  P.  Br.  473 
Spathelia,  Linn.  473 
Spathicarpa,  i/ooA.  129 
Spathiostemon,  Blum.  281 
Spathiphyllum,  St7to«.  194 Spathium,  Lindl.  181 
Spathium,  Lour.  210 
Spathodea,  Beauv.  677 
Spathoglottis,  Blum.  181 
Spatholobus,  Hassk.  555 
Spathularia,  //aw.  586 
Spathularia,      //«;.  339 
Spathulea,  jFrifS.  43 
Spathyema,  Rafin.  194 
Spathysia,  Nees.  58 
Spatoglossum,  /<r<2:.  10 Specklinia,  Lindl.  181 
Specularia,  //£w(.  691 
Speira,  Corda.  42 
Spelta,  Endl.  116 Spennera,  Marf.  733 
Spergella,  Fenzl.  497 
Spergula,  L.  499 
Spergularia,  Pers.  499 
Sperlingia,  Vahl.  627 Syermacoce,  Lfnn.  764 
Spermacocidaj,  7C4 
Spermadictyon,  Roxb.  764 
Spermagonia,  Bonnem.  19 
Spermatochnus,  ^te.  10 
Spermatura,  Reichb.  779 
Spermaxyrum,  L.ab.  444 
Spermodon,  f  a^i*.  119 
Spermcedia,  Fries.  44 
Spermogonia,  Bonnem.  13 
Spermolepis,  /i"*;/.  778 Spermophorfe,  Hor.  xliv 
Spermophylla,  .A^t'c/c.  712 Spermoptera,  DC.  712 
Spermosira,  A'<z.  10 Sphacelaria,  Lyngb.  10,  22 
Sphacelaridse,  22 
phacelariese,  10 

Sphacele,  Benth.  662 
Sphoeralcea,  »S<.  //t7.  370 
Sphaerangium,  Presl.  693 SphaJranthese,  710 
Sphaeranthu;?,  Vaill.  710 
Sphserastrum,  Meyen.  9,  13 
Sphaerella,  Sommerf.  18 
Sphaeria,  L.  43 
Sphtieriacei,  Fr.  43 
phaeridiophoruiii,  />«i'.  554 

Sphaerine,  Herb.  158 
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Sphaprobolus,  Tode.  42 
Sphserocapnos,  DC.  43(5 
Sphaerocarpiea,  Grisch.  614 
Sphaerocarpus,  Gawl.  1(>7 
Sphserocarpus,  Hass.  75)6 
Sphaerocarpus,  Michel.  57 
Sphterocarya,  Wall.  788 
Sphaerocephalus,  Lag.  714 
Sphaerochloa,  Palis.  122 
Sphaerococca,  DC.  385 
Sphserocccceae,  10,  2) 
Sphserococcus,  Crrey.  25 
Sphaerococcus,  Stackh.  10 
Sphaerocyoiiiura,  Presl.  80 
Sphserogona,  Z/jh/c.  18 Sphaerolobium,  Smith.  553 
Sphaeroma,  £>C.  370 
Sphffii'omeria,  Nutt.  712 Sphseromorphsea,  I)C.  712 
Sphajromphale,  Reichb.  50 
Spliaeroneraa,  jF;-ie*.  42 Sphffironemei,  Corda.  42 
Sphserophora,  Hassall.  796 
Sphaerophoridas,  50 
Sphaerophoron,  Pers.  50 
Sphaerophysa,  Z>C.  554 Sphseroplea,  Ag.  10,  18 
Sphaeroplethia,  Duby.  18 
Sphieropsis,  Leveill.  796 
Sphoeropteris,  i?.  5r.  80 
Sphaerosacme,  Wall.  464 
Sphserosoma,  Klotz.sch.  43 
Sphserosporium,  Schw.  43 
Sphrerostachys,  il/t'y.  518 Sphaerostema,  Blum.  306 
Sphaerostephanus,     S.  79 
Spharostigma,  Sering.  725 
Spharotele,  Presl.  158 
Sphaerothallia,  iVt'C*.  50 Spheerotheca,  Cham.  685 
Sphxrotilus,  ifni^.  9,  18 
Sphaerozyga,  Ag  10, 18 
Sphagnacese,  Endl.  64 
Sphagnum,  i>^//.  67 
Sphallerocarpus ,  Bess.  779 
Sphenandra,  Benth.  684 
Sphenantha,  Schrad.  745 
Sphenocarpus,  Rich.  71S 
Sphenoclea,  Gdrtn.  691 
Sphenocleaceae,  .Uar(.  689 
Sphenodesme,  /acA.  664 
Sphenogyne,  R.  Br.  712 
Spheiiogynea,',  712 Sphenophora,  Kiitz.  13 
Splienopus,  Trin.  116 
Sphenostyles,  i?.         ?  555 
Sphenotoma,  R.  Br.  449 
Sphinctanthus,  Benth.  765 
Sphincterostigma,  aSc/i.  129 
Sphinctocystis,  Hassall.  796 
Sphinctolobium,  Vog.  555 
Spliinctrina,  i<>u'5.  44 Sphiugiuin,  E.  Me  i.  554 
Sphondylastrum,  Torr.  723 
Sphondylium,  Tourn.  778 
Sphondylococcum,  6!)4 
Sphondylophyllum,  T. ctA.Gr. 723 
Sphyndium,  i'^of.  50 Sphyrospermum,  Pvppig.  758 
Spicaria,  Bc/««/i.  661 
Spicillaria,  A.  Rich.  765 
Spiculita,  Lindl.  182 
Spielmannia,  Gm5*.  778 
Spielmannia,  Med.  664 
Spiesia,  Neck.  554 
Spidenvorts,  188 
Spigeleae,  604 
Spigelia,  Li^in.  604 
Spigeliaceae,  Martins.  602 
Spilacron,  C«**.  714 
Spilanlhes,  Jacq.  711 
Spilocaea,  /-Vic*  42 Spinacia,  Tourn.  513 
Spindle-trees,  586 
Spinifex,  Linn.  115 

Spiracantha,  H.  B.  K.  709 
Spiradiclis,  Blum.  7(55 
Spiraea,  Ziren.  565 Spiraeidse,  565 
Spiralepis,  Don.  713 
Spiranthera,  Bnj.  631 
Spiranthera,      Hil.  471 
Spiranthera,  //ooft.  441 
Spiranthes,  L.  C.  R.  182 
Spiranthidas,  Lindl.  182 
Spirastigma,  Hcrit.  148 
Spirhymenia,  Z><'c.  25 Spiridanthus,  Fenzl.  712 
Spiridens,  iVTce*.  67 
Spirocarpaea,  DC.  361 
Spirodela,  Schlcid.  125 
Spirogyra,  iy««A.  10 
Spirogyra,  Nees.  18 Spirolobeae,355 
Spironema,  Hochst.  664 
Spironema,  188 
Spirospermum,  Thouars.  795 
Spirostylis,  Pm-i.  791 Spirotropis,  Tulasne.  555 Spirulina,  T«<rp.  9,  18 
Spitzelia,  Schultz.  715 
Spixia,  Leandr.  281 
Spixia,  Schrank.  709 
Splachnidium,  Grei'.  10,22 Splachnum,  Linn.  67 
Splanchnomyces,  Core?.  42 
Splanchnonema,  Cor  da.  43 
Splitgerbera,  iV/ic?  262 Splitmosses,  63 
Spodiopogon,  Trin.  116 Spondiaceae,  Kunth.  465 
Spondias,  Z/nn.  467 
Spondylocladium,  Mart.  44 
Spongiocarpidae,  24 
Spongiocarpus,  Grev.  24 
Spongiteae,  10 
Spongites,  Kiitz.  10,  25 
Spongocarpus,  Kiitz,  10,  22 
Spongodium,  Lamx.  22 
Spongomorpha,  JiC/^.  10 
Spongopsis,  Ktz.  10 
Spongostemma,  Jf.  700 
Spongotrichum,  Nees.  709 
Sponia,  Comm.  580 
Sporendonema,  Desm.  44 
Sporidesmium,  Zfc.  42 
Sporidiiferi,  43 
Sporiferi,  41 Sporisorium,  Ehrenb.  42 
Sporledera,  Bernh.  670 
Sporobolus,  ii  Br.  115 
Sporochneae,  10 
Sporochnidae,  22 
Sporochnus,  Ag.  10,  22 
Sporocybe,  Fries.  43 
Sporodinia,  Lwe/c.  43 
Sporodum,  Corda.  43 
Sporoiiiega,  i<'/-.  43 Sporophleuui,  iNTe&v  43 
Sporophora;,  Hor.  xliv Sporotrichum,  Zi/(/c.  43 
Sprekelia,  Heist.  158 
Sprengelia,  Smith.  449 
Sprengelia,  Schult.  364 
Sprucea,  //oo/c./.     Jr<7*.  796 
Spumaria,  Pers.  42 
Spurgeworts,  274 
Spyridia,  Haro.  24 Spyridium,  Fenzl.  582 
Spyrogyra,  Z,A.  18 
Squamaria,  7->C.  50 Squamaria,  Hall.  611 
Squaraaria,  Zanard.  25 
Squilla,  iVm.  205 Staavia,  Thunb.  785 
Staberoha,  Kunth.  121 
Stacheae,  662 
Stachyanthus,  /)C.  709 
Stachybotrys,  Corda.  43 

I  Stacbygynandrum,  I's.  70 

Stachymorpha,  498 
Stachyobium,  Lindl.  181 
Stachys,  Benth.  662 
Stachystemon,  Planchon.  796 
Stachytarpheta,  Fa/t^.  664 
Stachyurus,  .S.  et  Z.  441 Stackhouseae,  i2.  Br.  589 
Stackhousia,  Lamx.  22 
Stackhousia,  Smith.  589 
Stackhousiaceae,  576,  589* Stackhousiads,  589 
Stadmannia,  iaw.  385 
Staechas,  Tournef.  661 
Staechospermum,  Ktz.  10 
Staehehna,  DC.  713 
Staehelina, //a«  685 
Staelia,  Cham  764 
Stagmaria,  Jack.  467 
Stalagmites,  Murr.  402 
Staminacia,  Dumort.  xxxvii Stammarium,  Willd.  709 
Stanhopea,  i<'/-05<.  182 Stanleya,  Nutt.  354 
Stapelia,  Zmji.  627 Stapeliae,  626 
Staphylea,Z.  381 
Staphyleaceae,  373,  381* Staphylodendron,  Tournef.  381 
Staphysagria,  DC  428 Starbia,  Thouars. Starkea,  Willd.  709 Starworts,  284 
Statice,  L.  641 Staticeae,  641 
Statumiuatae,  L  xxxiv 
Stauntonia,  DC.  304 
Stauracanthus,  Link.  554 
Stauranthera,  Benth.  672 
Staurastrum,  Meyen.  9,  13 
Stauroglottis,  Schaucr.  181 
Staurogyne,  IFaW.  680 
Stauromatum,  Schott.  129 
Staurophallus,  .V/owi.  796 
Staurophragma,  Fisch.  et  Mey.  6S4 
Staurospermum,  Thomi.  10 Stechmannia,  -fC.  713,  764 
Steenhammaria,  Reichb.  656 
Steffensia,  Kunth.  518 
Stegania,  il.  Br.  80 
Steganotropis,  Lehm.  555 
Steganotus,  Cass.  713 
Stegasma,  Corda. '12 Stegia,  43 
Stegia,  iVf(/5ic/i.  370 
Stegnogramma,  Blum.  79 
Stegnosperma,  Benth.  509 
Stegobolus,  ilfoni.  42 
Stegonosporium,  Corda.  42 
Stegosia,  Lour.  116 Steinheilia,  Z)ec.  626 
Steiractis,  X>C  710 
Steirodiscus,  Less.  712 
Steiroglossa,  DC.  712 Steironema,  Raf.  645 
Stelechospermum,  BAnn  402 Steleocorys,  E.  182 
Stelephurus,  Adans.  115 Stelis,  Swartz.  181 
Stellanthe,  Ben</i.  455 
Stellara,  Ztsc/t.  611 Stellaria,  L.  498 
Stellaris,  Monch.  205 
Stellatae,  Z.  xxxiv Stellatse,  Ray.  768 Stellates,  768 
Stellera,  Turcz.  614 Stellera,  Liiiu.  531 
Stelluhna,  Link.  18 
Stematospermum,  Palis.  116 Stemmacantha,  Cass.  714 
Stemmadenia  ,Benth.  601 
Stemmatosiphon,  PoW.  593 
Stemmodontia,  Cass.  711 Stemodia,  Linn.  685 'Stemona,  Lowr.  220 
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Stenionitis,  CHed.  42 
Steraonunis,  Bl.  444 
Stempliylium,  Wallr.  43 
Stenuctis,  Cass.  710 
Stenandrium,  Necs.  679 
Stenanthera,  It.  Br.  44S) 
Stenaiithiiun,  A.  Or. 
Stenia,  Liudl.  182 
Stenocarpa,  fAndl.  1S2 
JSteiiocarpus,  R.  lir.  534 
Stenochilus,  R.  Br.  (Jfif) 
Stenochlaena,  J.  S>ii.  79 
Stenocline,  J>C.  713 
Stenocoeliiiiii,  Ledcb.  778 
iStenocory.ie,  Lindl.  182 
fitenodoii,  Xaud.  733 
Stenoglossum,  i/.  B.  K.  181 
Stenoglottis,  Xmdi.  182 
Stenograimna,  Ilarv.  25 
Stenogyne,  Benth  (562 
ytenolobium,  Benth.  555 
Stenolobium,  Don.  677 
Stenolobus,  PrcsL  80 
Stenolophus,  Cass.  714 
Stenomesson,  i/erf).  158 
Stenopetalum,  R.  Br.  354 
fetenopliyllum,  Less.  715 
ISteiioi)tera,  iiudJ.  182 
Steno])tera,  Presl.  182 
8tenorhynchus,  L.  C.  Rich.  182 
Stenoseinia,  Fresl.  67 
JStenosiphon,  Spach.  725 
Stenosiphonium,  A'bes.  679 Stenosolenium,  Tarcz.  656 
Stenostemum,  Jttss.  764 
Stenostomum,  Gdrtn.  764 
Stenotasnia,  ̂ otss.  778 
Stenotaphrum,  Trin.  115 
Slenotheca,  Monn.  715 
Stenotiuin,  Prcsf.  693 
Stenotus,  Niitt.  710 
Stenygra,  Baudo.  646 
Stephanandra,  Zttcc.  565 
Stephananthus,  Lehm.  710 
Stephania,  iowr. 309 
Stephania,  IFiiJM.  358 
Stephanium,  Schreb.  764 
Stephanocarpus,  Sp.  350 
Stephanocoma,  iess.  713 
Stephanopappus,  Less.  713 
Stephanophyllum,  G-uill.  122 Stephanophysum,  PoM.  679 
Stephanopodium,  Popp.  5-i3 Stephanostoma,  Z«>p.  795 
Stephanotis,  Thouars.  627 
Sterculeae,  362 
Sterculia,  L.  362 
Sterculiaceai,  359,  360* Sterculiads,  360 
Sterebeclda,  Schreb.  358 
Stereocaulon,  Sc]ireb.  50 
Stereocladon,  Hook.  f.  796 
Stereococcus,  A7^.  18 
Stereoderma,  Blum.  617 
Stereodon,  Brid.  67 
fetereonema,  A' is;.  9 Stereophyllum,  Brid.  67 
Stereospermum,  Cham.  677 
Stereoxylon,  i£.  e«  P.  752 
Stereum,  Lk.  41 
Sterigma,  DC.  355 
Sterigmostemon,  3/,  B.  355 
Steripha,  Sol.  632 
Steriphoma,  Spreng.  358 Steris,  Bwrm.  639 
Stenibergia,  W.  et  K.  158 
Steudelia,  Mart.  328 
Steudelia,  PresJ.  498 
Steudelia,  Spreng.  391 
Steudeliae,  Fenzl.  496 
Stevartia,  Porsfc.  370 
Stevena.  ̂ lidr^r.  354 
Stevenu,  P.  si  ̂ .  354 
Stevensia,  Poit.  765 
Stevia,  Cav.  709 

Stibas,  Comm.  696 
Sticherus,  Presl.  80 
Sticliocarpus,  .4gr.  25 
Sticta,  Schreb.  ̂  
Stictis,  Pers.  43 
Stictyosiphon,  Ktz.  10 
StiflFtia,  Mik.  714 
Stifftia,  iVardo.  22" Stigmantbus,  Lour.  705 
Stigmapbyllon,  ̂ .  de  J.  390 Stigniarota,  Imut.  328 
tstigiuataiitbus,  Rom.  et  Sch.  765 
Sligmatidium,  Meyer.  50 
Stiginatococca,  Wdld.  ()22 
Stigmatotbeca,  C.  if.  Vc/t.  712 
►Stigmea,  Fr.  43 
Stigoneina,  ̂ ijf-  18 
Stilaginaceai,  258,  259* Stilagineae,  Ag.  259 
Stilago,  LiHH.  259 
Stilbaceae,  594,  607* Stilbacei,  43 
Stilbe,  Berg.  608 Stilbids,  607 
Stilbinew,  Kunth.  0(17 
Stilbospora,  Pcr.v.  42 
Stilbum,  Tode.  43 
Stilipus,  Raf.  565 
Stillingfleetia,  /^oj.  281 
Stillingia,  Card.  281 
Stilophora,  J.  Agh.  22 
Stilpnogyne,  Z>C.  713 
Stilpnopappus,  Mart.  709 
Stilpnophytum,  iess.  712 
Stipa,  Linn.  115 
fetipagrostis,  Xees.  115 
Stipeae,  115 
Stipocaulon,  Ktz.  10 
Stipopodium,  A<sr.  10 
Stipularia,  Haw.  499 
Stipularia,  PaJi*-.  765 Stipulicida,  L.  C.  R.  499 
Stirlingia,  Fndl.  533 
Stisaera,  Gieseke.  167 
Stixis,  Zoitr.  795 
Stiza,  E.  Mey.  554 
Stizolobium,  Pers.  555 
Stizolopbus,  Cass.  714 
Stobaa,  Thunb.  713 
Stoebe,  Zess.  713 
Stokesia,  Merit.  709 
Stomandra,  R.  Br.  604 
Stomarrhena,  i>C.  449 
Stomatecbium,  Lehm.  656 Storax worts,  592 
Storkia,  Crantz.  205 
Strabonia,  DC.  710 
Stramonium,  Tourn.  621 
Strangwela,  Bertoloni.  205 
Stranva;sia,  Liiidi.  560 
Stratioteae,  AiuA'.  141,  142 Stratiotes,  Dill.  142 
Stratiotes,  FaiJL  646 
Straussia,  DC.  764 
Stravadia,  Pers.  755 
Stra vadium,  Jitss.  755 
Strebanthus,  Rajin  778 
Streblanlhera,  Steud.  656 
Streblidia,  iiuA;.  119 
Streblocarpus,  Arnott.  358 
Streblorhiza,  PiidJ.  554 
Streblotricbum,  Palis.  67 
Streblus,  Lottr.  271 
Streckera,  Schultz.  715 
Strelitzia,  Banks.  164 
Strempelia,  ̂ .  764 
Strephedium,  Palis.  67 
Strephium,  Schrad.  115 
Strephodon,  6'cr.  498 Strepsia,  Nutt.  148 
Streptachne,  i2.  Br.  115 
Streptanthera,  Xwefi.  161 
Streptanthus,  jStdt.  354 
Streptium,  Roxb.  664 
Ibtreptocarpus,  Lindl.  672 

Streptocanlon,  W.  et  A.  626 
Streptocbseta,  iVees.  116 
Streptogyna,  Palis.  116 
Streptopetalum,  Jlochst.  310 
Streptopu.s,  7ft<,7i.  199 
Streptostacbys,  Palis.  115 
Streptotlirix,  Corda.  4*3 Striaria,  G'rc'o  10,  22 Striatella,  13 
Striga,  JLoM-r.  685 Strigia,  DC.  709 
Strigilia,  Cav.  593 
Strobila,  G.  Don.  056 
Strobilanthes,  Blum.  679 
Strobilocarpus,  ATL  785 
Strobiloracbis,  Kl.  679 
Strobocalyx,  Blum.  709 
Stroganovia,  A'ar.  355 Stromia,  Vahl.  358 
Strombosia,  Blum.  582 
Strongylodon,  I'bf/.  555 Strongylosperma,  Less.  712 
Stropha,  Noronh.  520 
Strophantbus,  P>C.  601 
Strophiostouia,  Turcz.  656 
Stropbopappus,  />C.  709 
Stropbostyles,  Ell.  S.'iS Struchium,  P.  iJr.  709 
Struckeria,  Fl.  M.  380 
Strumaria,  Jacq.  158 
Strumpfia,  Jctcg.  705 
Strutbanthus,  Mart.  791 
Struthiola,  Linn.  531 
Strutbiopteris,  Ifii^cZ.  80 Struthium,  Ser.  498 
Struvea,  Sonder.  796 
Strychnaceie,  Blame.  602 
Strycbneae,  7>(7.  602,  604 
Strychnodapbne,  A'ecs.  537 Strychnos,  Linn.  604 
Strypbnodendron,  M.  556 Stuartia,  Catcsb.  397 
Stubendorfia,  ^'c/ir.  355 Sturmia,  Gdrtn.  764 
Sturmia,  Hoppe.  115 
Sturmia,  Reichb.  181 
Stygeoclonium,  Al^r.  10 Stylandra,  iVtttt.  626 
Stylesia,  A'litt.  712 Styleworts,  696 
StyltdeiLS  R.  Br.  696 
Stylidiaceaj.  688,  696* Stylidium,  Lour.  720 
Stylidium,  Smarts.  696 
Stylimnus,  RaJin.  631,  710 Stylis,  Poir.  720 
Stylisma,  RaJin.  631 Styllaria,  Ag.  13 
Stylobasis,  Schw.  18 
Stylobasium,  Z)(;s/.  543 
Stylobates,  Fr.  41 
Styloceras,  ̂ .  J.  281 
Stylocbaston,  iepr.  129 
Stylocline,  Nutt.  710 
Stylocomium,  SWd  67 
Stylocoryne,  Cav.  765 
Stylodiscus,  Benn.  282 
Styloglossum,  AT.  et  H.  182 
Stylogyne,  ̂ .  OC.  648 
Stylolepis,  Lehm.  713 
Styloncerus,  ia?)i«.  712 
Stylonema,  DC.  354 
Stylopappus,  Nutt.  715 
Stylopborum,  iV««.  431 
Stylosantbus.  Linn.  554 
Stylurus,  ̂ aJ/s6.  533 
Stylurus,  Rajin.  427 
Stypandra,  R.  Br.  205 
Stypbelia,  >Smi«/i.  449 Stypbelieae,  449 
Styphion,  Rafin.  IS 
S-iyphnolobiura,  Schott.  555 
Styphonia,  Nutt.  467 

jStyracaceae,  57(),  592'-^ IStyracepe,  liicli.  592,  693 
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Styracinic,  Rich.  592,  593 
Styrax,  Tourn.  593 
Stysanus,  Corda.  43 
Suaeda,  Forsk.  513 
Suardia,  Schrank.  115 
Siiber,  Tourn.  291 
Sublimia,  Comm.  138 
Subulai-ia,  DC.  355 Subularidse,  355 
Succisa,  Vaill.  700 
Succowia,  3led.  355 
Succowia,  Demist.  390 
Succulentse,  Feiii.  34-1 Succulentae,  L.  xxxiv 
Siichtelenia,  Karel.  656 
Suffrenia,  iJeZi.  575 
Suhria,     Agh.  25 
Suillus,  Mc/t.  41 
Sulipa,  Blanc.  765 
Sullivantia,  2'oj-r.  568 Sulzeria,  R.  et  Sch.  604 
Sumae,  DC  467 
Sundews,  433 
Sunipia,  Lindl.  181 
Suprago,  Gartn.  709 
Suregada,  i2o^6.  282 
Surenus,  Huraph.  462 
Surianaceae,  Wight,  et  Am.  509 
Surubea,  i/e^/.  404 
Susura,  Blum.  192 
Sutera,  Both.  684 
Suteria,  IJC.  764 
Butherlandia,  Gmel,  362 
Sutherlandia,  JJ.  Br,  554 
Sutrina,  ii?ic?l.  182 
Suttonia,  A.  Rich.  648 
Svitraraia,  Cliam.  733 
Swainsona,  Salisb.  554 
Swammerdamia,  i)C.  7J3 
Swartzia,  £/tr/i.  67 
Swartzia,  WiUd.  556 
Swartzia,  (?ineJ.  621 
Swartzieae,  555 
Sweetia,  Spr.  555 
Swertia,  Linn.  615 
Swertia,  Ludww.  715 
Swietenese,  462 
Swietenia,  L.  462 
Syagrus,  J/art.  139 
Syalita,  Adans.  424 
Syama,  Jones.  511 
Sychinium,  Desv.  268 
Sycliorea,  Cord.  60 
Sycoideae,  I/infc.  266 
Sycomorphe,  Miq.  268 
Syena,  Schreb.  189 
Sykesia,  ̂ to.  604 
Sylitra,  £.  Mey.  554 
Syllisium,  Schauer.  738 
Sylvia,  BentA.  685 
Symblomeria,  Mitt.  709 
Spmbolanthus,  Don.  614 
Symmetria,  Blum.  575 
Sympachne,  PaJis.  122 
Sympagis,  Necs.  679 
Syinphandra,  Alph,  DC.  691 
Symphocalyx,  iJerJ.  751 
Symphonia,  i./.  402 
Symphorema,  i»'oa;b.  664 
!~ymphoria,  Pers.  767 
Symphoricarpus,  Dill.  767 
Sympliyllanthus,  Fa/«i.  583 
Symphyodon,  3Iont.  67 
Symphyogyna,  iV.  ct  M.  59 
Symphyolepis,  -K.  533 
Symphyoloma,  C.  A.  Met/.  778 
Symphyomyrtus,  Schz.  737 
Sympliyonema  ,R.  Br.  533 
Symphyosiphon ,  ̂Tf^r,  10 
Symphyostemon,  Miers.  161 
Symphyothrix,iir<z.  10 
Symphyotrichum,  Nees.  709 
Syinphysia,  Presl,  758 
Sympliysodon,  Dox:|/.  67 
Symphytum,  Linn.  656 

Sympieza,  Licht.  455 
Symplocarpus,  Salisb.  194 
Symploceee,  593 
Symplocinese,  jr>ow.  592 
Symplocos,  Jacq.  593 
Sympodium,  /^ocA.  778 
Syneedrys,  Lindl.  291 
Synalyssis,  i^'r.  49 Svnammia,  Presl.  79 
Synandra,  Nutt.  662 
Synandra,  Schrad.  679 
Synantherete,  iitc^.  702 
Synaphea,  il.  Br.  533 
Synaphlebium,  J.  (Sjji.  80 
Synarrhena,  Fisch.  591 
Synarthrum,  Cass.  713 
Synaspisma,  281 
Synassa,  Lindl.  182 
Syncarpha,  L»C.  713 
Syncarpia,  Tenor.  737 
Syncephalantha,  Bartl.  711 
Syncephalum,  i^C.  713 
Synchseta,  Ktz  10 
Synchodendron,  i'oj.  709 Syncollostemon,  E.  M.  661 
Syndesmanthus,  Kl.  455 
Syndesmis,  If'aW.  467 Syndesmon,  Hffmg.  427 
Syndonisce,  Radd.  58 
Synechophyta,  Schleidcn.  235 
Synedrella,  Gdrtn.  71  i 
Synelcosciadium,  Boiss.  778 
Syngonium,  Schott.  129 
Syngramma,  J.  aSto.  796 
Synnema,  Benih.  685 
Synorgana,  Schultz.  xl 
Synorgana  dichorganoidea,  -ScA.  xl Synorhizae,  iJic/i.  235 
Synnotia,  Stfee*.  161 
Synotoma,  Don.  691 
Synoum,  ̂ .  Jm5*.  464 
Synphyllium,  Griff.  685 
Synploca,  Ktz.  10 
Synsporese,  Decaisne.  14 
Syntherisma,  Schrad.  115 
Synthyris,  fieni/t.  685 
Syntrichia,  TF.  e<  iH.  67 
Synzyganthera,  Ruiz  et  Pav.  329 
Syorhynchium,  Hoffm.  161 
Syrenia,  Andrz.  354 
Syrenopsis,  Ja?<6.  354 
Syringa,  Linn.  617 
Syringa,  Tourn.  753 
Syringas,  753 
Syringodea,  Benth.  455 
Syringosma,  iV/ari.  601 Syrmatium.  Vog.  554 
Syrrhopodon,  Schwdgr.  67 
Syspone,  Griseb.  554 Systylium,  Hornsch.  67 
Syurus,  i^iid^.  116 
Syzigites,  Ehrenb.  43 
Syzygium,  Gdrtn.  738 Szovitsia,  F.  e«  779 

Tabacina,  Reichb.  621 
Tabacum,  Reichb.  621 
Tabacus,  Monch.  621 
Tabebuia,  (?o;n.  677 
Tabellaria,  iJa^/s.  13 
Tabernaemontana,  Plum.  601 
Tacazzea,  i^ec.  626 
Tacca,  /'o?-**.  150 Taccacese,  146,  149* Taccads,  149 
Taccese,  Presl.  149 
Tachia,  Aubl.  614 
Tachia,  Pers.  556 
Tachiadenus,  Griseb.  614 
Tachibota,  328 
Tachigalia,  Anbl.  556 
Tacsonia,  Jtm.  334 
Taeniocarpum,  Desv.  555 
Tseniophyllum,  Ziiwjn.  181 Tseniopsis,  J.  Sm.  79 

Tffiniostema,  Spach.  350 
Taenitis,  Swartz.  79 
Taetsia,  3/cd«&.  205 
Tafalla,  Ruiz  et  Pav.  520 
Tageteae,  711 
Tagetes,  Tourn.  711 Tailworts,  213 
Tainia,  Blum.  181 
Tala,  Blanco.  685 
Talauma,  Jiw*.  419 
Talerodictyon,  ^/irf/.  18 
Talguenea,  Miers.  582 
Taliera,  Mart.  1:^9 
Taligalea,  664 
Talinastrum,  DC.  501 
Talinellum,  Z>C.  501 
Talinum,  Adans.  501 
Talisia,  Aubl.  385 
Tamaricaceae,  326,  341* Tamarindus,  Linn.  556 
Tamariscinese,  Desu.  341 
Tamaiisivs,  341 
Tamarix,  L.  342 
Tambourissa,  Sonner.  2'99 Tamnus,  Juss.  214 
Tamonea,  664 
Tampoa,  Aubl.  795 
Tamus,  Zfini.  214 
Tanacetum,  Linn.  712 
Tanaecium,  Sivartz.  674 
Tanghinia,  Thouars  601 Tanibouca,  .4t(6^.  718 
Tanker villia,  iwi/c.  181 
Tapeinanthus,  Herb.  158 
Tapeinia,  Comm.  161 
Tapeinotes,  i>C.  672 
Taphrospermum,  C.  A. Mey.  354 
Tapina,  3Iart.  672 
Tapinanthus,  Blum.  791 
Tapiria,  J2(S*.  460 
Tapogomea,  Jum.  764 
Tapomana,  Adans.  468 
Tapura,  Aubl.  583 Tara,  Molin.  555 
Taralea,  555 
Taraxacum,  Jma'S.  715 Tarchonantheae,  710 
Tarchonanthus,  Linn.  710 
Tarenna,  Gdrtn.  765 
Targionia,  Michel.  58 
Targioniaceas,  i?wd^.  58 
Targionieae,  Nees.  58 Tarrietia,  fi^wm.  385 
Tasmannia,  R.  Br.  419 Tassadia,  Dec.  626 
Tattia,  743 
Tauscheria,  Fischer.  355 
Tauschia,  Presl.  758 
Tauschia,  Schlecht.  779 
Tavern  iera,  X>C.  554 
Taxaceae,  222,  230* Taxads,  230 
Taxanthema,  Neck.  641 
Taxinese,  Rich.  230 
Taxodium,  L.  C.  Rich,  229 
Taxostiche,  DC.  713 
Taxus,  i.  231 
Tayloria,  Hook.  67 
Tayotum,  jBtenc.  601 Tazetta,  DC.  158 
Tchudya,  DC.  733 Teazelworts,  699 
Teclea,  Del.  473 
Tecmarsis,  Z>C.  709 
Tecoma,  Jttss.  Gil Tecomaria,  Fenzl.  677 
Tecopliilaea,  Bert.  161 
Tectaria,  Cavan.  80 
Tectona,  Linn.  664 
Teedia,  Rud.  684 
Teesdalia,  ii.  Br.  354 
Teganium,  Schmid.  654 
Tegneria,  501 
Tegularia,  Reinw.  80 Teichmeyera,  -Sec/*.  755 
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Teliimonia,  Fries.  41 
Teluiiiadra,  Necs.  5;i7 
'J'eleianthera,  li.  lir.  511 
'I'eleUia,  Bauimj.  710 Teleopliyta,  Scltl.  95 
'I  L'leozoma,  IL  Br.  80 Telephiastrmn,  niU.  501 
'relephium,  Toiirii.  IDi) 
Telesia,  E.  Mi'i/.  55-1 Telfairia,  Hook.  815 
Telfairia,  Ncivin.  3()4 
Telipogon,  //.  B.  K.  182 
Tellima,  R.  Br.  5G8 
Telmatophace,  Schldd.  125 
Telmissa,  Fcnzl.  34() 
Telopea,  7^.  i>V.  534 
Telopea,  Soland.  281 
Teloxys,  Mo^.  513 
Temachiuiii,  Wallr.  13 
Temnocydia,  il/ar/.  077 
Teuipletonia,  li.  Br.  553 
Teinus,  Molina.  419 
Tenagocliaris,  Hochst.  208 
Tenaris,  i?.  Ife^.  626 
Tenorea,  Rafin.  795 
Tenoria,  jSc/'-i.  714 Tenoria,  Spreng.  778 
Tenoria,  Deah.  679 
Tepesia,  Gdrln.  765 
Tephranthus,  A'ccA".  282 Tephrodes,  DC.  709 
Tephrosia,  Pers.  554 
Teramnus,  P.  Br.  555 
Terebintacece,  Jta^r.  459,  468,  472, 
Terebintaceae,  Kunth.  465 
Terebinths,  4()5 
Terebinthus,  Jiiss.  467 
Terminaleae,  718 
Terminalia,  Linn.  718 
Terminaliaceae,  J.  St.  Hil.  717 
Ternarias,  Perl,  xlix 
Ternatea,  Touni.  555 
Ternstromia,  Mut.  397 
Ternstromiacea;,  392,  396* Ternstromieae,  Mirb.  396 
Terpnanthus,  Nees.  ei  Mart.  471 Terranea,  Coll.  710 
Tertrea,  DC.  7(>4 
Tessarandra,  Miers.  617 
Tessaria,  Ruiz  et  Pav.  710 
Tessarthra,  Turp.  9,  13 
Tesselinia,  Dum.  57 
Tessella,  -B/ir.  13 
Tessiera,  DC.  764 
Testicularia,  K/otz.ich.  42 
Testudinaria,  Salisb.  214 
Teta,  iiojr&.  205 
Tetanosia,  R/c/t.  444 
Tetilla,  DC.  451 
Tetmemorus,  iJa?/*.  796 
Tetracarpsea,  Hook.  424 
Tetracarpum,  Monch.  712 
Tetracellion,  Turcz.  354 
Tetracera,  jL«nw.  424 
Tetraceratium,  I>C.  354 
Tetrachne,  Nees.  116 
Tetracme,  Bunge.  354 
Tetracmis,  Brid.  67 
Tetractis,  Reinw.  711 
Tetrncyclus,  /2a;/v.  13 
Tetradenia,  Benth.  661 
Tetradenia,  iV^ee*  537 
Tetradia,  J?.  362 
Tetradiclis,  Steven.  481 
Tetradium,  Lour.  473 
Tetradontiura,  Schw.  67 
Tetradymia,  />C.  713 
Tetragastris,  Gar<?i.  281,  4()0 
Tetraglochin,  Popp  562 
Tetragonanthus,  Stell.  614 
Tetragoneae,  527 
Tetragonella,  Miq.  527 
Tetragonia,  iwiit  527 
Tetragoniaceae,  523,  527* Tetragonolobus.  Scop.  554 

Tetragonotheca,  Dill.  711 
Tetrabit,  Monch.  662 
Tetralobus,  yl.  />C.  686 
'J'etraineles,  /d.  /J/-.  317 Tetrameriuin,  DC.  764 
Tetraniicra,  Lhidl  181 
Tetraniolopiinn,  A't;?*.  709 Tetraniorphuea,  DC.  714 
Tetraneuia,  Benth.  684 
Tetraiitlia,  711 
Tetnuithera,  ./(«v/.  537 
Tetranthus,  Sirorlz.  711 
Tetrapatbea,  334 
Tetrapatliea,  322 
Tetrapeltis,  ]l'iilL  181 Tetnipbis,  llnliu.  67 
Tetraphyle,  A',  c/  Z.  346 
Tetraj)ilis,  llfdiv.  ()'7 Tetrapilus,  i(H<r.  617 
Tetraplasiura,  Kunze.  451 
Tetrapleura,  Benth.  556 
Tetrapogon,  i>e,s/.  115 
Tetrapoma,  Twrc^.  354 
Tetrapomidc-e,  Turcz.  354 
Tetrapterygium,  i*".  et  M.  355 Tetrapterys,  Cay.  390 
Tetraria,  Palin.  119 
Tetrarrhena,  R.  Br.  115 Tetraspora,  Ag.  9 
Tetrastemon,  'Hook.  733 Tetrataenium,  DC.  778 
Tetratheca,  Smith.  374 
Tetrathylacium,  Pd/)/)  339 
Tetratliylax,  Don.  695 
Tetratoine,  Popp.  299 
Tetraulacium,  T?«rcz  685 
I'etrazygia,  Rich.  733 Tetrazygos,  Jiic/i.  733 
Tetrodus,  DC.  712 
Tetroncium,  Willd.  144 
Tetrorchidium,  Popp.  281 
Tetrorhiza,  Renealm.  614 
Teucrium,  662 
Teucropsis,  Ging.  662 
Texieria,  Juub.  355 
Thacla,  fi-pacA.  428 Thalamanthse,  Perl,  xlix 
Thalamauiia,  Dumort.  xxxvii 
Thalamia,  Spreng.  231 
Thalamifloria,  Dumort.  xxxvii 
Thalamitegmia,  Dumort.  xxxvii 
Thalamitubia,  Dumort.  xxxvii 
Thalamopetalas,  Perl,  xlix 
Thalamungulia,  Dumort.  xxxvii 
Thalassia,  Soland.  145 
Thalassiophyta,  Lamaroux.  8 
Thalassiopbyllum,  Post.  10,  22 
Thalassiuin,  Spreng.  115 
Thalia,  Linn.  169 
Thalictrella,  A.  Rich.  428 
Thalictrum,  Tourn.  427 Thallogens,  5 
Thallophyta,  Eiidl.  5 
Thainnacantha,  /)C.  714 
Thamnea,  Soland.  785 
Thamnia,  P.  Br.  328 
Thamnium,  Klotzsch.  455 
Thamnium,  Fewt.  50 
Thamnocarpus,  Zte.  11 
Thamnochortus,  Berg.  121 
Thamnocloniura,  Ktz.  10 
Thamnomyces,  JEhrenb.  43 
Thainuophora,  ^4^.  11,  25 
Thamnopteris,  Presl.  80 
Thamnus,  Ktotzsch.  455 
Thapsandra,  Grieeb.  684 
Thapsia,  Tourncf.  778 
Thapsia,  iVuif.  779 Thapsidte,  778 
Tliaspium,  A'wtt.  778 Thauniasia,  Ag.  25 
Thaumuria,  Gaud.  262 
Thea,  /.iim.  397 
Theaceae,  396 
Theads,  .396 

Thebesia,  Nech.  428 
Thecacori.s,  Adr.  Juss.  282 
Thecanthes,  Wikstr.  531 
Thecocarpus,  Boinis.  779 
Theis,  Salisb.  455 
Thelva,  664 
Thela,  /.om»-,  641 Thelactis,  Mart.  43 
Thelasis,  i>i«m.  181 
Thelebolus,  Tode.  42 
Thelecarpea,  DC.  714 
Thelephora,  /iVir.  41 
Thelepogon,  Roth.  IKi 
Tbelespernia,  Le^s.  711 
Tlielotrema,  Achar.  5(* 
Tbelychiton,  J'Mdl.  ISI 
Thelygonum,  Linn.  513 Thelymitra,  ForsC.  183 
Thelymitridse,  Lindl.  1H3 
Tlielypodium,  ii,'ndJ.  354 Thelypteris,  ScJu)tt.  80 
Thelyra,  ThouMrs.  543 
Thelythamnos,  Spreng.  712 
Themeda,  7-'oj-sA;.  116 Thenardia,  Al/i,  601 
Theobroma,  Linn.  364 
Theodora,  Medik.  556 
Theodorea,  DC.  713 
Theodorea,  A'ecfc.  362 Theophrasta,  Linn.  648 
Theophrastacese,  A.  DC  6-1 Theophrastea;,  648 
Theriophonum,  Blum.  129 Thermia,  Mttt.  553 Thermocoelium,  10 
Thermopsis,  R.  Br.  553 
Therogeron,  DC.  710 
Thesiosyris,  Reichb.  788 Thesium,  Linn  788 
Thespesia,  Caw.  370 
Thespis,  DC.  710 
Thevenotia,  i)C.  714 
Thevetia,  Fl.  Fl.  795 
Thevetia,  Linn.  601 Thezera,  i>e.  467 
Thibaudia,  Pav .  758 
Thiebaudia,  Colla.  181 
Thiga,  Molin.  300 
Thilco,  J'euiJi.  725 Thileodo.xa,  Cham.  765 
Thinogeton,  Benth.  622 Thiodia,  Sewn  .328 
Thisantha,  isfcA-L  e*  Z.  346 Thismia,  (?ri/f.  92 
Thladiantha,  BmiQe.  315 
Thlaspi,  Z>iWen.  354 Thlaspidse,  354 
Thlaspidium,  Andrz.  3.54 
Ihlaspidium,  Medik.  354 Thoa,  Aubl.  234 
Thomasia,  (ra^.  364 
Thompsonia,  R.  Br.  334 
Thomsonia,  Wall.  129 
Thonningia,  Schum.  90 
Thora,  i>C.  428 
Thoracosperma,  Klotzsch.  4 
Thorea,Mg-.  10 
Thorea,  fio?-?/.  22 Thorinia,  Bory.  22 
Thorntonia,  Reichb.  370 
Thottea,  iio<<&.  794 
Thouarea,  Pers.  115 
Thouarsia,  710 
Thouinia,  Dombey  304 
Thouinia,  Poit.  385 
Thouinia,  -SmiiA.  632 
Thouinia,  Swartz.  617 
Thrasya,  Kunth.  115 
Threlkeldia,  ii  5r.  513 
Thricolea,  Dum.  60 
Thrinax,  Xinu.  139 

Tbrincia,  Roth.'71b Thrixspermunri,  Lour.  183 
Thrombium,  Wallr.  18,  50 
Thryallis,  Linn.  390 
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Thryptomeiie,  Endl.  721 Thiiiaecarpus,  Traulv.  229 
Thuja,  Tourn.  229 
Thujopsis,  Zucc  229 
Thunbergese,  679 
Thunbergia,  LImu.  679 
Thunbergia,  MunL  7(55 
Thuretia,  Dec.  24 
Thurnheissera,  Pohl.  (il4 
Thyana,  Ilamilt.  385 
Thylacantha,  Nees.  684 
Thylacanthus,  Tulasnc.  556 
Thylacites,  Reneaini.  614 
Thylacium,  Lour.  358 
Thylacosperma,  Fenzl.  498 
Thymbra,  Linn.  66'1 Thymelacese,  52.9,  530* Thymelaea,  Scop.  531 
Thymelaeae,  Jiiss.  330 
Thymelina,  Hoffrn.  531 
Thymophylla,  Lagasc.  711 
Thymus,  Linn.  661 
Thyridostachyura,  Nees.  116 
Thyr^anthus,  /?^>?i«/t.  601 Thyrsanthus,  Ell.  554 
Thy rsan thus,  Schrank.  645 
Tliyrsine,  G/ed.  92 
Thyrsopteris,  Kunze.  80 
Thysanacline,  P?-e«;.  116 Thysanocladia,  Endl.  25 
Thysanolaena,  Nee.^.  115 
Thysanomitrion,  Sc/*h'.  67 
Thysanotus,  R.  Br.  205 
Thysanus,  Lmn:  488 
Thyselinum,  Adans.  778 
Thysselinum,  DC.  778 
Tiaranthus,  //c>'6.  158 Tiarella,  Linn.  568 
Tiaridium,  Lchm.  653 
Tibouchina,  ̂ '/fe^.  733 
Ticoi'ea,  Aubl.  47I 
Tiedmannia,  Z>6'.  778 Tigarea,  Aubl.  424 
Tigarea,  Pursh.  565 
Tigridia,  Jm5«.  161 
Tikante,  Adans.  555 
Tildenia,  518 
TilefE,  372 
Tilesia,  F.  W.  Mey.  711 
Tilia,  Linn.  372 
Tiliaceae,  359,  371* Tiliacora,  Colehr.  309 
TiUaea,  Micheli.  346 
'J'illandsia,  Linn.  148 TillandsiecE,  ̂ d.  Juss.  147 
Tiloblasteae,  i4:»f-2;.  9 
Timandra,  Kl.  282 
Timemorus,  /Ja^/s.  13 
Timmia,  Gmel.  158 
Timmia,  Ilcdw.  67 
Timonius,  Humph.  764 
Timutua,  Z^C.  378 
Tina,  ii.  .SV/(.  385 
Tinguana,  Purl.  778 
Tiuiaria,  Mt-tsu.  504 
Tinnantia,  i-cheidw.  188 Tinus,  jLmn.  455 
Tinus,  Tourn.  767 
Tipularia,  C%ey.  44 
Tipularia,  Autt.  182 
Tiquilia,  Pe/\s.653 
Tiresias,  Bori/.  18 
Tita,  5^cY>/>.  605 
Titanephyllum,  Nardo.  25 
Titania,  Jvndl.  isi 
Tithonia,  /Mv/.  711 
Tithymaloides,  Tournef.  281 
Tithymalus,  Tournef.  281 
Tittmannia,  Bromin.  785 
Tittmannia,  ii<;«(,A6  685 
Tinesipteris,  Bernh.  70 
Toanabo,  -4m6^.  B97 
Tobinia,  4.>'.i 
Tococa,  Aubl.  7.' 3 locoyeua,  Aubl.  765 

Todara,  ̂ .  i2icA.  181 
Todaroa,  Pari.  778 
Toddalia,  Juss.  473 
Todea,  IFiWd.  81 
Tofieldia,  Huds.  199 
ToUatia,  J^^ndL  712 
Tolmiaea,  Hook.  450 
Tolmiea,  Torr.  et  A.  Gr.  568 
Tolpis,  Adans.  715 
Toluifera,  Li;2n.  555 
Toluifera,  Lour.  460 
Tolypanthus,  Blum.  791 
Tolypeuma,      J/ej/.  575 
Tolypothrix,  Kutz.  10 Tonianthea,  DC.  714 
Tomex,  Forsk.  795 
Tomex,  TTiimf).  537 
Tonabea,  Ju5*.  397 
Tonca,  Rich.  740 
Tonguea,  Endl.  354 Tonia,  122 
Tonsella,  Schreb.  585 
Tontanea,  ̂ m6/.  765 Tontelea,  Aubl.  585 
Toona,  Endl.  462 
Topabea,  ̂ i<6;.  733 
Tophora,  Fries.  44 
Tordylioides,  lFa«.  778 
Tordyliopsis,  L>C.  778 Tordyiium,  Tourn.  773 Torenia, 

Torilis,  Adans.  779 
Tormentilla,  Tourn  564 
Torminaria,  DC.  560 
Torpesia,  Endl.  464 
Torreya,  231 
Torreya,  Rajin.  119 
Torreya,  Spreng.  664 
Torricellia,  DC.  781 
Torrubia,  Fl.  Fl.  507 
Tortula,  //edu>.  67 
Tortula,  /Jojrfe.  664 
Torula,  Pers.  42 
Torulacei,  Corda.  42 
Torularia,  Bonnem.  22 
Torulinium,  i>e*t'.  ]  19 Touchiroa,  556 
Toulichira,  Adans.  555 
Toulicia,  385 
Tounatea,  Aubl.  556 
Tourneforteaj,  653 
Tournefortia,  R.  Br.  653 
Tournesolia,  Scop.  282 
Touroulia,  Jt<6/.  7S1 
Tourretia,  Juss.  677 
Tovaria,  Neck.  205 
Tovaria,  iiM2>  e<  P.  358 
Tovomita,  ̂ m6^.  402 
Towara,  Adans.  504 
Townsendia,  //oo/c.  709 
Toxicodendron,  Gdrtn.  385 
Toxicodendron,  Thunb  282 
Toxicodendron,  Tourn.  467 
Toxicophlaea,  //ari;.  601 
Toxocarpus,  JF/(7A<.  et  Am.  626 
Toxophoenix,  ;Sc/«o<<.  139 
Tozzettia,  Sav.  115 Tozzia,  Linn.  685 
Trachelium,  691 
Trachilia,  Fr.  50 
Trachinga,  ̂ :i/d^.  711 
Trachodes,  Don.  7 lb 
Trachyandra,  Kth.  205 
Trachycarpus,  DC.  713 
Trachycaryon,  Kl.  281 
Trachydiuin,  Lwid/!,  778 
Trachylobium,  Hayn.  656 
Trachyloma,  Brid.  67 
Trachyloma,  A^ee^.  119 
Trachymene,  Rudge.  778 
Trachynia,  LiwA-.  116 Trachynotia,  Michx.  116 
Trachyosus,  Reichb.  115 
Trachyphytum,  iVu«.  745 
Trachypleurum,  Reichb.  778 

Trachypodium,  Srfd.  67 
Tracbypogon,  Nees.  116 Trachys,  Pers.  115 
Trachysciadium,  Z>C.  778 
Trachysperma,  Rqfin.  614 
Trachysperraum,  iym/c.  778 
Trachystachys,  Dietr.  115 Trachystemon,  Don.  656 
TrachyteUa,  Z>C.  424 
Tradescantia,  Linn.  188 
Tragantha,  TFaWr.  709 
Traganthus,  Kl.  281 
Traganum,  Del.  513 
Tragia,  281 
Tragium,  Spreng.  778 
Tragoceras,  Ze*5.  711 
Tragopogon,  Linn.  715 
Tragopyrum,  Bieberst.  504 Tragoselinura,  Tourn.  778 
Tragus,  i/a«.  115 Traillia,  Zmd^.  355 
Tralliana,  Lour.  588 
Trametes,  Fr.  41 
Trapa,  iinn.  723 
Trapea;,  Endl.  723 Trasus,  (?ra?/.  119 
Trattinickia,  Pers.  712 
Trattinickia,  Web.  22 
Trattinickia,  IFt'i^d.  460 Trautvetteria,  Fisch,  et  Mey.  1 Trechonaetes,  Miers.  622 
Treisia,  //aw.  281 
Tremandra,  R.  Br.  374 
Tremandracese,  373,  374* Tremanthus,  Pers.  593 
Trematocarpus,  Ktz.  10 Trematodon,  Rich.  67 
Trembleya,  Z>C.  733 Tremellini,  42 
Tremella,  Dillen.i2 
Trentepohlia,  Hoffm.  67 
Trentepohlia,  Roth.  355 
Trepocarpus,  Nutt.  773 
Trepposa,  Linft.  19 Treptacantha,  Ktz.  10 
Trevesia,  Vis.  781 
Trevirana,  IFii^d.  672 
Trevoa,  Gill.  582 Trevouxia,  Scop.  315 
Trewia,  L.  281 
Trewiacese,  Lindl,  274 
Triachne,  Cass.  714 
Triadenia,  Spach.  4C6 
Triadica,  Lour.  281 
Triaena,  H.  B.  K.  116 
Trianoptiles,  Fenzl.  119 
Trianosperma,  Torr.  et  Gr.  31 Triantha,  Nutt.  199 
Trianthea,  DC.  709 
Trianthema,  Sauvag.  527 
Trias,  /.i,idi.  181 
Triaspis,  Burck.  390 
Triathera,  Moth.  116 
Triblemma,  i/a»-«.  733 Triblidium,  Fries.  43 
Tribonanthes,  ivnd;.  153 
Tribrachia,  Lindl.  181 Tribuleae,  479 
Tribuloides,  Tourn.  723 
Tribulus,  Tourn.  479 
Tricalysia,  ̂ .  A'icA.  765 Tricaryum,  Lour.  282 Tricentrum,  DC.  733 
Tricera,  Swart s.  282 
Triceraia,  IFiJfd.  585 
Triceras,  ylndrz.  354 
Tricerastes,  Fresl.  317  ' 
Triceros,  Lour.  46'.> Trichachne,  115 
Trichaegum,  Corda.  43 
Trichaeta,  Palis.  116 
Trichamphora,  Jungh.  42 
Trichantha,  Hooker.  672 
Trichanthera,  Kunth.  679 
Trichanthera,  Ehrenb .  4  79 
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Trichasnia,  Walp.  B^A 
Tiitliiisterophyllum,  ^^.  350 
Tricliaurus,  Am.  342 
'rrichelostylis,  Less.  11!) Tricliera,  Schrad.  700 
Tricliia,  nail.  42 
Trichilia,  Linn.  464 
Trichilieae,  464 
Trichinium,  R.  Br  498,  -ill 
Trichipteris,  Presl.  80 
Trichlis,  Hall.  499 
Trichoa,  J^crs.  309 Trichoblasteic,  10 
Tricliocarpaea,  JJC.  77'.) Trichocarpus,  Neck.  558 
Trichocarpus,  Schreh.  37'J 
Trichocentruin,  I'oppig.  182 TrichocepliaUis,  Reiss.  582 
Trichoceios,  H.  B.  K,  182 
Trichochila,  Lindl.  182 
frichochloa,  115 
Trichocladus,  Pcrs.  784 
Trichocline,  ̂ ^as^'.  714 Trichocolea,  Nees.  60 
Trichocoma,  DC.  713 
Trichocrepis,  Fts  715 
Trichoderma,  Link.  656 
Trichoderma,  Pei-s.  44 Trichodes,  />C.  713 
Trichodesma,  ii.  Br.  6r)() 
Trichodesniium,  Ehrenb.^  18 
Trichodium,  .litcf.  115 
Trichogamila,      Br.  593 
Tricliogastres,  42 
Trichoglottis,  Blum.  181 
Trichogoiiea,  /'ttJis.  22 Trichogonia,  DC.  709 
Trichogonium,  Z>C.  778 
Trichogyne,  Les.t.  713 Tricholsena.  Schrad.  116 
Tricholeconium,  Corda.  43 
Tricholepis,  7X7.  714 
Tricholoina,  i^?-ies.  41 
Tricholoma,  Bcnth.  685 
Trichomanes,  Linn.  80 
Trichouianidce,  60 
Trichonema,  A'er.  161 
Trichoon,  7<'o(/t.  115 Trichopetalum,  Lindl.  205 
Trichophora,  JSonn.  18 
Trichophorura,  Fers.  119 
Trichophyllum,  Nutt.  712 
Trichopilia,  181 
Trichopodium,  Lindl.  794 
Trichopteris,  Parfc.  80 
Trichopterya,  Nees.  116 
Trichopus,  Gdrtn.  794 
Trichormus,  ^Jlm.  18 
Trichosandra,  Dec.  627 
Trichosanthes,  imn.  315 
Trichoscytale,  Corda.  42 
Trichosiphon,  Schott.  362 
Trichosma,  Lindl.  181 
Trichospermum ,  PaJis.  711 
Trichospermum,  Blum.  328 
Trichosphaeria,  Benth.  661 
rrichospira,  If.  B.  iT.  709 
'I  richosporum,  />on.  672 Trichostemma,  Ca«s.  711 
Trichostemma,  Linn.  662 
Trichostemma,      Br.  715 
Trichostephium ,  Ctxss.  7il 
Trichostephus,  Cass.  711 
Trichostomum,  Hedw.  67 
Trichostroma,  Corda.  44 
Trichostularia,  iVee*.  119 
Trichostylium,  Corda.  59 
Trichothalamus,  Le/tm.  564 
Trichothamnion,  10 
Trichotosia,  Blum.  181 
Tricladia,  i>ec.  18 
Tricliceras,  DC.  340 
Triclispernia,  Rafin.  378 
Tricoccas,  L.  xxxiii 
Tricomaria,  Hook,  et  Am.  390 

Tricondylus,  Salish.  534 
Tricoryne,  Yi?.  iJr.  2(/5 Tricratus,  Herit.  507 
Tricuspidaria,  R.  P.  372 
Tricuspis,  i^afts.  116 Tricuspis,  Pers.  372 
Tricycla,  Caoan.  507 
Tricyrtis,  Wall.  199 
Tridactyliiia,  DC.  712 
Tridax,  ituu.  712 
Tridens,  li.ct  Sch.  116 
Tridesmis,  ISpach.  406 
Tridesmus,  /.our.  281 
Tridia,  Korth.  481 
Tridontium,  //ooA;.  67 
Trientalis,  Linn.  645 Trifoliea;,  554 
Trifolium,  Linn.  554 
Tiifurcaiia,  Herb.  161 
Trifurcarium,  />6\  733 
Trigenima,  Sal.  455 
Trigenea,  Bonder.  796 
Triglochin,  iuifi.  21<> 
Triglossum,  Fisch.  116 
Trigonella,  Linn.  554 
Trigonia,  Aubl.  378 
Trigoniacese,  Martins.  375 
Trigonidium,  LiodJ.  182 
Trigonis,  Jacq.  385 
Trigonocapsa,  Blum.  733 
Trigonocarpus,       i*!.  :W5 Trigonocarpus,  Wall.  677 
Trigonocystis,  Hassall.  796 
Trigonophyllum,  Gaud.  568 
Trigonosciadium,  l.'oi.'^s.  778 Trigonosperinum,  Less.  711 
Trigonostemon,  Blum.  282 
Trigonotheca,  Hochst.  585 
Trigosteraon,  £L  282 
Ti-iguera,  Cctu.  370,  622 
Trigula,  Noronli.  427 
Trigyneia,  Schlecht.  422 Trihilataj,  L.  xxxiv 
Trilepis,  Nees.  119 
Trilepisium,  Thenars.  543 Trilisa,  Ca^s.  700 
Trilix,  Linn.  328,  372 
Trilliacece,  212,  218* Trillium,  MiU.  218 
Trilophus,  Fisciier.  309 
Trilophus,  to<<6.  167 
Trilopus,  Mitch.  784 
Trimatium,  Frohl.  67 
Trimeria,  //ary.  743 
Trimeris,  Presl.  693 
Triraeriza,  Lindl.  794 
Trimeriza,  Salisb.  161 
Trimesia,  Herbert.  161 
Trimetra,  ilfoc.  715 
Trimmatostro'ma,  Corda,  42 Trimorphsea,  C'a«5.  710 Trinacte,  714 
Trinchinettia,  Endl.  712 
Trineuron,  /iV.  712 
Trinia,  Hoffm.  778 
Trinitaria,  Bory.  22 
Triodallus,  /ia/.  691 
Triodea,  Rapi.  119 
Triodia,  Pa^^!*.  116 
Triodon,  DC.  119,  764 
Trionum,  Med.  370 
Trionychion,  fFaWr.  611 
Triopterys,  Linn.  390 Triosteum,  Linn.  767 
Tripetaleia,  (Sieb.  444 
Tripetaloidese,  L.  xxxiii 
Tripetelus,  Lindl.  767 
Triphasia,  Z,oi(>-.  362,  458 Triphelia,  R.  Br.  721 
Triphoia,iV««.  182 
Triphragmium,  Link.  -12 Triphysaria,  Fisch.  68j 
Tripinna,  Lowr.  674 
Tripinnaria,  Pcrs.  674 
Tripiadenia,  199 

Triplandron,  Benth.  402 
Triplareae,  Meyer.  504 
Triplaris,  /y'<)m.  504 Triplasis,  Palis.  116 
Triplateia,  J5a»-«.  498 Triplathera,  Endl.  116 
Triplectrum,  Don.  733 
Tripleura,  Lindl.  182 
Trii)linervium,  Gaitd.  568 
Triplocju-piea,  iJC.  712 Triplocentron,  Caw.  714 
Triplocoiiia,  La-Pi/luie.  (17 
Triplostegia,  JFaW.  698 
Tripogon,  R.  et  Sch.  116 Tripolium,  Nees.  709 
Triposporium,  Corda.  43 
Tripotrichia,  Corda.  42 
Tripsacum,  Linn  116 
Tripterella,  7itt7t.  172 
TripterellecX>,  Nutt.  171 Trii)teris,  im.  713 
Tripterium,  DC.  427 
Tripterocarpus,  Meisn.  385 
Tripterococcus,  589 
Tripierosperimmi,  Blirm.  614 Triptilion,  ii.  et  Pan.  714 
Triptolemasa,  i»/«r<.  555 
Trirhaphis,  R.Br.  115 Trischidium,  Tulasne.  556 
Trisecus,  JFiWd.  795 
Trisetaria,  Forsk.  116 
Trisetum,  Kunth.  116 
Trisiola,  ito/.  116 
Trismegista,  Endl  281 
Tristachya,  At-c*.  116 Tristagma,  Popp.  205 
Tristania,  Ji.  Br.  737 
Tristeca,  Pa^is.  70 
Tristegia,  Reichb.  ]  58 
Tristegis,  Nees.  115 
Tristellateia,  Thoimr.s.  390 Tristemma,  733 
Tristemon,  A7.  455 
Tristemon,  Rafin.  210 
Tristerix,  3Iart.  791 
Tristicha,  Thouars.  483 
Tristichis,  JS/ir.  67 
Tritamidium,  i^Hrf^.  691 Triteleja,  Hook.  205 
Tritheca,  )F.  e<  ̂ .  575 
Trithrinax,  Mart.  139 
Triticum,  116 
Tritoma,  Ker.  205 
Tritomanthe,  i7^rf(/.  205 
Tritomium,  Link.  205 
Tritonia,  Ker.  161 
Triumfetta,  P^mjw.  372 
Triuraceae,  Gardner.  213 
Triuridaceae,  2i2,  213* Triuris,  Micrs.  213 
Trixago,  Link,  et  H.  662 
Trixago,  Stev.  685 Trixideae,  714 
Trixidium,  DC.  711 
Trixis,  P.  7ir.  714 
Trixis,  Mitch.  723 
Trixis,  Swart z.  711 Trizeuxis,  Lindl.  182 
Trochantha, Bung.  614 
Trochera,  7i/c/i.  115 
Trochetia,  />C.  364 
Trochiscanthes,  Koch.  778 
Trocliocarpa,  7J.  Br.  4-19 Trochodendron,  S  et  Z.  419 
Trochoseris,  Poppig.  715 
Trochostigma,  Sieb.  424 
Trogia,  T-V.  41 Trollius.  Linn.  428 
Trommsdorfia,  Afari.  511 
Tromsdorffia,  Blum.  672 
Tronicena,  Steud.  611 
Tropajolacese,  359,  366* Tropa?ole£e,  Jnss.  366,  367 
Tropaeolum,  Linn.  367 
Trophianthus,  Scheidw.  182 
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Tiophis,  P.  Br.  271 
Tropidia,  Lindl.  183 
Tropidocarpum,  Hook. 
Tropidolepis,  Tansch.  709 
Trotula,  Comm.  575 
Troximeria,  Nutt.  lib 
Tioximon,  Gdrln.  715 
Trujanoa,  Llav.  et  Lex.  795 
Trunciria,  DC.  733 
Ti-ygonanthus,  Endl.  791 Trymalium,  Fcnzl.  582 
Trymatococcus,  Popp.  271 
Trymenium,  Lindl.  181 
Tryocephalon,  Forst.  11!) 
Trypethelidaj,  50 
Trypetlieliuni,  Spreng.  50 
Tryphane,  Fenzl.  497 
Tryphera,  B^wm.  511 
Tryphia,  Lindl.  182 Tsinoma,  Hernand.  711 
Tsiovanna,  Rheede.  601 
Tsjana,  Gwie^.  167 
Tubanthera,  Comm.  582 
Tuber,  Mich.  43 
Tubera,  Blum.  181 
Tuberacei,  jFr.  43 
Tuberaria,  Dim.  350 
Tubercularia,  Tode.  43 
Tubifloria,  Dumort.  xxxvii 
Tubihura,  Ca**.  710 
Tubularia,  Rouss.  19 
Tubuliflorae,  709 
Tubulifloreae,  703 
Tuburcinia,  Fries.  42 
Tuckermannia,  Klotzsch.  285 
Tuckermannia,  Nutt.  711 
Tula,  Adans.  765 
Tulasnea,  iVand.  733 
Tulbaghia,  imn.  205 
Tulipa,  Tourn.  204 
Tulipacese,  DC.  200 
Tulipastnim,  Spach.  419 
Tulipeaj,  D(7.  204 
Tulipifera,  //cnw.  419 
Tullia,  Llav.  661 
Tulocarpus,  H.  et  A.  711 
Tulostoraa,  Pers.  42 
Tunica,  ;Scop.  498 
Tupa,  Don.  693 
Tupeia,  67i.  et  Schl.  791 
Tupelo,  Adans.  720 
lupistra,  A"<;r.  205 Turbinaria,  Bory.  10,  22 
Turbith,  Taunch.  778 
Turczaninowia,  Z>C.  709 
Turgenia,  IJoffm.  779 
Turgeniopsis,  Boiss.  779 
Turgosea,  Haw.  346 
Turia,  Forsk.  315 
Turnera,  P^^<m.  347 
Turneraces,  326,  347* Turnerads,  347 
Tuipinia,  //.  B.  K.  714 
Turpinia,  LI.  et  L.  70" Turpinia,  Pcrs.  554 
Turpinia,  liafin.  467 
Turpinia,  Vent.  381 
Turrtea,  Zwi/i.  464 
Turreta,  Fl.  Fl.  795 
Turrigera,  Dec.  626 
Turritella,  C.  ̂ .  Mey.  354 
Turritis,  DiW.  354 
Tursenia,  Cass.  710 
Tussaca,  /{a/(/(.  182 
Tussacia,  Reichb.  672 
Tussilago,  Tourn.  709 
Tutsans,  405 
Tylanthus.  Reiss.  582 
Tyl  onia,  Don.  714 
Tylocarpeae,  10 
Tylocarpus,  Ktz.  10 
Tvlochilus,  Nces.  182 
Tylodiscus,  DC  713 
Tyloglossa,  Ilochst.  680 
'JMomiuni,  Prcs^.  693 

Tylopbora,  7?.  Br.  626 
Tylostylis,  Blum.  181 
Tympanochetes,  Martins,  xlv 
Tyndaridea,  /ior?/.  18 
Typalia,  Dennst.  473 
Typha,  X. 125 
TyphacBEE,  123,  126' Typhads,  126 Tvphae,  .Juss.  126 
Typhalea,  DC.  370 
Typbineae,  At/ardh.  126 
Typhoideae,  126 
Typboides,  Monch.  115 Typhonium,  Sc/io«.  129 
Typhula,  Fries.  42 Tyrba?a,  ̂ .  DC.  648 
Tyrimnus,  Ca#5.  714 
Tytonia,  Don.  492 
Ubium,  Rumph.2U,  220 
Ucacea,  Cass.  710 
Ucria,  Tanj.  125 Ucriana,  765 
Udora,  Nutt.  142 
TJdotea,  Lamx.  19 
TJebelinia,  Hochst.  498 
TJgena,  Cai'.  81 Ula,  iifteede.  234 
Ulantba,  Hook.  183 
Ulassiura,  Rumph.  282 
Ulex,  Linn.  554 
UUoa,  Per*.  622 
Ullobus,  X>C.  764 
Ullucus,  Loz.  501 
Ulmaceae,  576,  580* Ulmaria.  Tourn.  565 Ulmeae,  580 
Ulmus,  Linn.  580 
Uloptera,  Fenzl.  778 
Ulospermum,  LinA.  778 
Ulota,  Mohr.  67 
Ulothrix,  18 
Ulotricheaa,  10 
Uluxia,  Juss.  760 
Ulva,  Lnmx.  10 
TJlva,  Ag.  19 
Ulvaceaj,  10 
Ulvastrum,  DC.  19 
Ulvina,  10 
Umbeliacese,  L  'mdl.  773 TTmbellales,  246,  772* Ilmbellaria,  Benth.  661 
Umbellatse,  L.  xxxiii 
Umbelliferse,  Jii#*.  773 Uinbellifers,  773 
Umbellularia,  Nees.  537 
Umbilicaria,  Hoff'm.  60 Umbilicus,  DC.  346 
Unanuea,  Ruiz  et  Pav.  685 
T7ncaria,  Burch.  670 
Uncaria,  /Sc/tr.  765 
Uncinia,  Pers.  119 
Undina,  Fries.  18 
Unedo.  ZwA:.  455 
Ungeria,  Sch.  et  E.  361 
Ungnadia,  Endl.  38-> 
Ungulifloria,  Dumort.  xxxvii 
Unifolium,  i/aW.  205 
Uniola,  Li7in.  116 
Unisema,  7?a/«.  206 
Unona,  Linn.  422 
Unxia,  Zi««.  711 
Urachne,  Triyi.  115 
Uralepis,  DC.  714 
Uralepis,  iVwW.  116 
TIrananthe,  Gaud.  614 Uranese,  164 
Urania,  Schrel).  164 
Uranthera,  Naud.  733 
Uraria,  De*i;.  5-54 
Urasperniura,  Nutt.  779 
Urceola,  iioxb  601 
Ifrceolaria,  Achar.  50 
Urceolaria,  Feuill.  672 
I'rceolaria,  //er6.  158 

Urceolaria,  Willd.  765 Urceolina,  Reichb.  158 Uredinaceae,  41 
UredineiK,  ̂ d.  Brmujn.  29 
Uredo,  Per*.  42 
Urena,  Linn.  370 
Urera,  Gai<d.  262 
Urginea,  Steinh.  205 Urn  mosses,  64 
Urochlaena,  Nees.  116 
Urochloa,  Pa^/.?.  115 
Uropappus,  Nutt.  715 
Uropedium,  Lindl.  796 
Uropetalum,  A'cr.  205 Uropbyllum,  Jack.  765 
Urospermum.  J<«*.  715 Urostelma,  Bunge.  626 
Ursinia,  Gdrtn.  712 
Urtica,  Towrn.  262- Urticacea;,  258,  260* Urticales,  243,  246,  258* Urticese,  Juss.  260 
Urvillea,  H.  B.  K.  385 
Usnea,  Hqff'm.  50 Usneidae,  50 
Ustalia,  Fries.  50 
Usteria,  Chav.  684 
Usteria,  Dennst.  281 
Usteria,  Willd.  604 
Ustilago,  iMi/c.  42 Usubis,  Burm.  385 
Utania,  Don.  604 
Uteroveria,  Bert.  358 
Utricularia,  Linn.  686 
Utricularieae,  Endl.  686 
Utriculinse,  Hoffsg  el  Link.  686 
Uva  Ursi,  Tourn.  455 
Uvaria,  Linn.  422 
Uvedalia,  DC.  711 
Uvedalia,  iJ.  684 
Uvularia,  Linn.  199 
Uvulareae,  ̂ .  Crray.  199 
Uwarovia,  Bunge.  664 
Vaccaria,  Med.  498 
VacciniacejB,  756,  757* Vaccinieae,  DC.  757 
Vaccinium,  Zt/m.  758 
Vachellia,  Am.  556 
Vagfe,  L.  XXX  iv Vagaria,  158 
Vaginales,  L.  xxxiii 
Vaginaria,  Dort/.  182 
Vaginaria.  L.  C.  R.  119 Vahea,  Lam.  601 
Vahlia,  Dahl.  364 
Vahlia,  r/«<H&.  568 Vaillantia,  DC.  771 
Valantia,  Tourn.  771 
Valdesia,  R.  et  P.  7;-i3 Valentiana,  Rafin.  767 
Valentinia,  Sw.  385 
Valentynia,  iV^ec/c.  556 Valenzuelia,  Bert.  385 
Valenzuelia,  S.  Mut.  795 
Valerandia,  iVccA.  614 
Valeriana,  Neck.  698 
Valerianacese ,  688,  697* Valerianese,  DC  697 Valerian ella,  Monch.  69^ 
Valerianworts,  697 
Valikaha,  Adans.  733 
Vallaris,  Burm.  601 
Vallea,  i¥M<.  372 Vallesia,  ii.  et  P.  601 
Valli-Filix,  Thouars.  81 
Vallisneria,  Mich.  142 
Vallisneriaceae,  Linfc.  14* 
Vallisnerese,  142 
Vallota,  Herb.  158 
^  alonia,  Ginn.  10,  22 
Valoradia,  Hochst.  641 

Valsa,  J"?-.  44 Vanalphimia,  Lesch.  424 Vancouveria,  />cc.  438 



INDEX  OF  CLASSES,  &c. 903 

Vanda,  R.  Br.  181 
Vandeic,  17J),  181 
Vaiulellia,  Linn.  G85 
Vangueria,  Comm.  7(j4 
Vanguiera,  Pers.  764 
Vanhallia,  SchitU.  f.  794 
Vaniera,  Lour.  2G2 
Vanilla,  Swariz.  182 
Vanillace<-E,  Lmdl.  173 VanillidBC,  182 
Vaiiillosina,  Less.  709 
Van-Hheedia,  IHum.  402 
Vantanea,  372,  447 
Vareca,  Gdrtn.  334 
Vareca,  Roxb.  339 
Vargasia,  i^crf.  385 
Vargasia,  DC.  712 
Varonthe,  795 
VaiTonia,  DC.  629 
Vartheinia,  DC.  710 
Vascoa,  j9C.  378,  553 
Vasconcella,  St.  Hil.  322 
Vasconcellr.i,  Mart.  (577 
Vatairea,  555,  556 
Vateria,  L.  31)4 
Vatica,  L.  394 
Vauanthes,  //'/lo.  346 
Vaucheria,  DC.  10,  22 
Vaucherieae,  10,  22 
Vauquelinia,  Corr.  565 
Vauthiera,  A.  Rich.  119 
Vavaea,  Benlh.  462 
Vavanga,  iio/ir.  764 
Velsea,  DC.  779 
Velaga,  Adans.  364 
Velago,  (?ar«w.  364 
Velarum,  DC.  354 
Velasquezir,,  Bertol.  504 
Velezia,  L.  498 
Vella,  DC.  355 
Velleja,  »S'mf</i.  695 Vellidae,  355 
Vellosia,  Mart.  153 
Vellozieae,  D.  Don.  151,  153 
Veltheimia,  Gkd.  205 
Venana,  Z/aw?.  573 
Venegasia,  DC.  712 
Venelia,  Commers.  391 
Veiiidium,  Xm.  713 
Ventenata,  Keel.  116 
Ventenatia,  Pa^/*.  397 
Ventenatia,  Smith.  69(> 
Ventenatia,  Cav.  449 
Ventilago,  Ga?-«72.  582 Vepreculse,  L.  xxxiv 
Vepris,  Comm.  473 
Veratreas,  Sa^wft.  198,  199 
Veratrum,  Tourn.  199 
Verbasceai,  684 
Verbascum,  Linn.  684 
Verbena,  Linn.  664 
Verbenaceae,  649,  663* Verbenes,  663 
Verbesina,  Less.  711 
Verbesineae,  711 
Verea,  Willd.  346 
Verhuellia,  Miq.  518 
Vermicularia,  42 
Vermifuga,  R.  etP.lM 
Vermontea,  Comm.  743 
Vernicia,  Lour.  281 
Vernonia,  Schreb.  709 
Vernoniaceae,  703,  709 
Veronica,  Linn.  685 
Veroniceae,  685 
Verpa,  Swartz.  43 
Verrucaria,  Hoffm.  50 
Verrucaridae,  50 
Verrucularia,  ^       J.  390 
Verrulamia,  DC.  764 
Vertebraria,  Rouss.  22 
Vertebrata,  Gray.  25 
Verticillaria,  R.'et  P.  402 Verticillatae,  L.  xxxiv 
Vorticillium,  iN't'e*.  43 

Verticordia,  DC.  721 
Verutiiia,  C'aA-i.  714 Vesicaria,  Lam.  354 
Vesiculifera,  llass.  13 
Veslingia,  Fabric.  b21 
Veslingia,  Vis.  711 
Vestia,  IFiWcZ.  621 Vexillaria,  Boith.  555 
Vialia,  Vis.  364 
Vibio,  j1/o«c7t.  504 
Viborgia,  Thunb.  554 
Vibiissea,  J'Vu'*.  43 Viburnum,  Linn.  767 
Vicatia,  2>C'.  779 Vicia,  Linn.  554 
Vicieui,  554 
Vicoa,  Cass.  710 
Victoria,  Lindl.  411 
Vieraea,  Prf66.  710 
Vieusseuxia,  Roche.  161 
Vigia,  i'Y.  Fl.  795  ■ Vigiera,  IV.  Ft.  725 
Vigna,  Sai^.  555 
Vignea,  Palis.  119 
Viguiera,  7/^.  B.  K.  711 Vilfa,  ̂ Mti.  115 
Villanova,  La(j.  712 
Villanova,  Or'teg.  711 Villaresia,  iZwiz     Pav.  598 
Villarsia,  Gi«t'«.  713 Villarsia,  Vent.  614 
Vilmorinia,  Z>C  555 
Viminaria,  Smith.  553 
Vinca,  Linn.  601 
Vinceaj,  DC.  599 
Vincentia,  Boj.  372 
Vincentia,  Gaud.  119 
Vincetoxicum,  Monch.  626 
Vine  worts,  439 
Viniferae,  Jmss.  439 
Viola,  Linn.  339 
Violaceae,  326,  338*,  343 
Violaeoides ,  Michx.  339 
Violales,  243,  244,  246,  326* Violarieaj,  DC.  338 
Violetworts,  338 
Viorna,  Pers.  427 
Viraya,  Gaud.  713 
Virea,  Adans.  715 
Virecta,  Linn.  765 
Vireya,  Blmne.  455 
Vireya,  i?a/.  672 
Virga-aurea,  Tourn.  710 
Virgilia,  Merit.  711 
Virgilia,  Ziiwi.  555 Virgularia,      ef  P.  6S5 
Virola,  ̂ mW.  302 
Viscaria,  Bohl.  498 
Viscoides,  Jacg.  764 
Viscum,  Toiirnef.  791 
Visenia,  Houtt.  364 Visiania,  4.  617 
Vismia,  Veil.  4(;6 
Visnaga,  Gdrtn.  778 
Visnea,  i.  /.  397 
Visnea,  Steud.  153 
Vitaceas,  432,  439  ''-,  772 Vitaliana,  Scssl.  645 
Vitece,  440 
Vitellaria,  Gdrtn.  591 
Vites,  Juss.  439 
Vitex,  Linn.  664 
Viticella,  427 
Viticella,  Mitch.  450 
Vitices,  Juss.  663 
Vitis,  Lijin.  440 
Vitis  Idaea,  Tournef.  758 
Vittadinia,  ̂ .  jRick.  710 
Vittaria,  ismith.  80 
Vittmannia,  7'urc.  507 Vittmannia,  Fa/(J.  477 
Vittmannia,  Wright.  582 
Viviania,  Cav.  365 
Viviania,  Colla.  765 
Viviania,  /{a/i/t.  764,  795 

Viviania,  Willd.  709 
Vivianiacea;,  359,  365* Vivianiads,  i365 
Vlainiiigia,  Vricse.  693 
Vleclda,  Rajin.  661 
Voacanga,  Thouars.  601 Voand/eia,  Thouars.  555 
Vocason,  ̂ cZttrts.  711 
Vocliy,  .4w6(.  3H0 
Vocbya,  Vand.  380 
Vocbyaceae,  373,  379* Vocbyads,  379 
Vocbysia,  Jitss.  380 
Vocbysiacea;,  Mart.  379 
Vocbysieae,  A.  St.  Hil.  379 
Vogelia,  Gmd.  172 
Vogelia,  Lam.  641 Vogelia,  Medik.  355 Vobiria,  Juss.  614 
Voigtia,  lioth.  715 
Voigtia,  Sprenfj.  714 Voitia,  Hornsch.  67 
Volkameria,  iinn.  664 
Volkameria,  i^.  Br.  455 
Volubilaria,  Lamx.  25 
Volutarella,  Cass.  714 
Volutaria,  Cass.  714 
Volutella,  Forsk.  538 
Volutella,  Tode.  43 
Volvaria,  Fries./.  41 
Vossia,  ir.  e(  (//•.  116 Votcftnita,  Aubl.  556,  733 
Vouarana,  Aubl.  3»5 
Vouay,  yluW.  139 
Voucapoug,,  Aubl.  555 
Voyra,  JiiW.  614 Vriesia,  Lindl.  148 Vriesia,  Hassk.  685 
Vrolikia,  Spreng.  684 
Vulpia,  G4>ie(.  116 
WachendorfejB,  Herbert.  205 
Wacbendorfia,  Burm.  205 
W^ahlbomia,  77uwi6.  424 
VVablenbergia,  Blum.  765 
Wahlenbergia,  i^.  -Br,  583 
Wahlenbergia,  Schrad.  691 
Wahlenbergia,  Schum.  710 
Waitzia,  Wend:.  713 
Waizia,  Reichb.  161 
Walafridia,  A'.  i'fe2/-  667 Waldschmidia,  W^t;.  614 
Waldschmidtia,  iVec/c.  556 
Waldsteinia,  Willd.  565 
Walkera,  Schreb.  475 
Walkeria,  Ehret.  654 
Wallenia,  Swartz.  648 
Wallicbia,  364 
Wallicbia,  Reinw.  765 
Wallicbia,  iJoxf).  138 
Wallrotbia,  X>C.  778 
Wallrothia,  Roth.  664 
Walpersia,  iieiss.  582 Walsura,  Roxb.  464 
Walteriana,  Fras.  445 
Waltheria,  /.iiui.  364 
Wangenheimia,  Dietr.  781 
Wangenheimia,  Monch.  116 
Wardia,  i/oo/s.  et  Harv.  67 
Warea,  iVwJi.  354 
Waria,  Aubl.  422 
Warneria,  J/iJf.  428 
Warrea,  Lindl.  182 
Water-Beans,  414 Water-Lilies,  409 
Water- Peppers,  480 
Watershields,  412 Waterworts,  186 
Watsonia,  Mill.  161 
Webbia,  DC.  709 
Webbia,  Spach.  406 
Webera,  Hedw.  67 
Wedelia,  Jacq.  711 
Wedelia,  Lo/^.  507 
Weigela,  Thunb.  7(57 
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VVeigeltia,  Alph.  DC.  048 
Weihea,  Eckl.  161 
AVeihea,  Spreng.  (105 
Weingartneria,  Bernh.  116 Weiniuanneae,  572 
Weinmannia,  Linn.  572 
Weinreichia,  Beichb.  535 
Weissia,  Hedw.  67 
Weldenia,  tichuU.  f.  199 
Weld  worts,  356 
Wellingtonia,  Meisn.  385 
AVelwitschia,  Reichb.  636 
Wenderothia,  Schlecht.  555 
Wendlandia,  Bartl.  765 
Weudlandia,  Willd.  309 
Weudtia,  Hofm.  778 
Wendtia,  Meyen.  489 
Weusea,  Wendl.  661 
Werneiia,  U.  B.  K.  713 
Weruiseckia,  Scop.  447 
Westia,  Fu/tL  556 
Westringia,  Smith,  661 
Wettinia,  Pqpp.  132 
Whitfieldia,  Hooker.  679 
Whitia,  Blum.  672 
Whitleya,  ̂ weei.  622 
Wibelia,  Bernh.  80 
Wibelia,  IToi^p.  715 
Wiborgia,  Both.  712 
Wickstromia,  Endl.  531 
Wickstromia,  Schrad.  397 
Wickstromia,  Spreng.  709 
Wiedemannia,  I'isc/i.  662 Wiegmannia,  Meyen.  764 
Wierzbickia,  i2c/ib.  497 
Wigandia,  A'lWit/i.  639 Wiggersia,  Fl.  Wetter.  544 
Wightia,  Spreng.  709 
Wightia,  ITaii.  6j4 
Wilbrandia,  3Ianso.  315 
Willdenowa,  (7au,  711 
Willdenowia,  Gmel.  765 
Willdenowia,  Thunb.  121 
Willemetia,  Brongn.  582 
Willeinetia,  iS\c/c.  715 
Willemetia,  iJ.  Br.  513 
Willeinetia,  A'.  Z.  5S2 Willibalda,  Stern.  115 
Willichia,  L.  685 
Willowworts,  248,  254 
Willughbeia,  Boxb.  6  1 
AViUughbeiae,  601 
Wilsonia,  Hook.  664 
Wilsonia,  R,  Br.  631 
Wimmeria,  Schlecht.  588 
Winchia,  ̂ .  i»C.  601 
Windmannia,  P.  Br.  572 
Windsoria,  Nutt.  116 
Wintera,  Murray.  419 
Wintei-ana,  Soland.  419 Winterania,  iiim.  442 
Winterese,      Sr.  417,  419 
Wintergreens,  450 
Wiuterlia,  Dennst.  458 
Winterlia,  Moyich.  598 
M'interlia,  Spreng.  499 AVirtgenia,  Jungh.  467 AViseuia,  (/inet.  364 
AVissadula,  Medik.  370 
AVisteria,  A"(t<(.  554 Witch-Hazels,  784 
AV^ithania,  Fauq.  622 
AV'ithelmsia,  Rekhnb.  498 AVitheringia,  i/eri«.  622 
AVitsenia,  Thunb.  161 
AV' ittelsbachia,  J/a>-<.  350 AVodier,  Anders.  467 
AVolffia,  Hork.  125 
WoUastoRia,  i>C.  711 
AV'oodfordia,  Salisb.  575 AVood^ia,  ie.  Br.  80 
AVoodvillea,  i>C.  710 
A\'oodwardia,  Smith.  80 AVoimia,  424 
AVomia,  Vahl.  718 

AVormskioldia,  Spreng,  25 
Wormskioldia,  'ZVton.  et  Sch,  340 AVrangelia,  ̂ ^.10,  24 
Wredowia,  Fckl.  161 
AVrightea,  -RoxZ>.  138 
AVrighteae,  601 
Wrightia,  li.  Br,  601  ■ AVrightia,  Soland,  733 
AVulfenia,  Jacq.  685 
AVulffia,  Neck.  711 
Wurfbainia,  Gieseke.  167 
Wurmbea,  Thunb.  199 
AVydleria,  7)0.  778 
AVyethia,  AWi.  711 
AVylia,  Hofm.  779 
Xanthanthus,  Griseb.  614 
Xanthe,  Sc/wt^f).  402 
Xanthea,  Tieic/if).  614 Xanthidium,  Kutz,  9,  13 
Xanthiophaea,  Mart.  661 
Xanthiopsis,  i>C.  711 
Xanthisina,  DC.  709 
Xanthium,  Tourn.  711 
Xanthocephalum ,  Willd,  712 
Xanthoceras,  ZJitu^.  385 
Xanthochymus,  Boxb.  402 
Xanthocoma,  i/.  ii.  /iT.  710 
Xanthogalum,  Lallem.  778 
Xanthoglossa,  DC.  712 
Xantholepis,  709 
Xantholinura,  Beichb.  485 
Xanthomeria,  jPj-csL  693 Xanthophyllum,  Boxb.  378 
Xanthophytum,  Blum.  765 
Xanthopsis,  i^fC.  714 Xanthorrhiza,  Marsh.  428 
Xanthorrhoea,  Smith.  205 
Xanthosia,  Budge.  778 
Xanthosoina,  Schott.  129 
Xanthoxylacese,  456,  472* Xanthoxylea; ,  iVees    i/ari.  472 
Xanthoxylon,  Kunth.  473 
Xanthoxyls,  472 
Xatardia,  Meisn.  778 
Xenismia,  DC.  711 
Xenocarpus,  Cass.  713 
Xenocldoa,  Licht.  116 
Xenodochus,  Schlecht.  42 
Xenopoma,  Willd.  661 Xeranthemese,  713 
Xeranthemum,  Tourn.  713 
Xeranthus,  Miers.  501 
Xerobius,  Cass.  712 
Xerocarpus,  Guillem.  et  Ferr.  554 
Xerochlseiia,  i>C.  713 
Xerochloa,      5r.  116 
Xerolepis,  F>C.  712 
Xeroloma,  Cass.  713 
Xeropappus,  H  aJJ.  714 
Xeropetalon,  Hook.  365 
Xeropetaluiu,  Z>eJ.  364 
Xeropetalum,  B.  Br.  553 
Xeiophyllum,  Bich.  199 
Xerophyta,  Comm.  153 
Xerosiphou,  Turcz.  511 Xerostole,  Fndl.  533 
Xerotes,  i2.  ly2 
Xerothamnus,  DC.  710 
Xerotidete,  Fndl.  191 
Xerotium,  ZJiif/".     Fingerh.  713 Xerotus,  i^r.  41 Ximenia,  Flum.  444 
Ximenesia,  C'au.  711 Xiphidium,  Aubl.  205 
Xiphion,  Tourn.  161 
Xiphocarpus,  jPresi.  554 
Xiphochasta,  Fijpp.  709 
Xiphophora,  Montagn.  22 
Xiphopteris,  Kaulf.  79 
Xiphotheca,  is',  ei  Z.  553 Xolisma,  Bafin.  455 
Xuarezia,  iiai^  e<  Fan.  685 
Xyladenius,  i>csw.  328 
Xylia,  Bcnth.  556 

Xylobium,  XwidJ.  182 
Xylocarpus,  Schreb.  46-i Xylomelum,  Smith.  534 
Xylon,  Tourn.  370 
Xylopese,  isndJ.  422 
Xylophylla,  JLtwn.  282 
Xylopia,  Linn.  422 
Xylopicron,  P.  Br.  422 Xylopleurum,  Spach.  725 
Xylorrhiza,  A'ltrt.  709 Xylosma,  Forst.  328 
Xylosteon,  Tourn.  767 
Xylotheca,  Hochst.  328 
Xypherus,  Rafin.  555 
Xyridacese,  184,  187* 
Xyridales,  104,  185* Xyridanthe,  Lindl.  713 
Xyrideaa,  Kunth.  187 
Xyrids,  187 
Xyris,  Zinn.  187 
Xysmalobium,  i2.  Br,  626 
Xystidiuin,  jfVin.  116 
Yams,  214 
Yermolotia,  Belang,  662 
Yerva  Mora,  Ladw.  580 
Youngia,  Cass,  lib Yucca,  lAnn.  205 
Yulania,  Spach.  419 

Zacyntha,  J7.  Flum.  648 
Zacyntha,  Tourn.  715 Zahlbrucknera,  Beichb  568 
Zala,  XoMr.  125 Zalacca,  Beinw,  139 
Zaleya,  Burm.  527 Zaluzania,  Comm.  765 
Zaluzania,  /'(2/-s.  711 Zaluzianskia,  AecA;.  73 
Zaluzianskya,  J.  W.  Schm,  684 Zamaria,  Bajin.  765 
Zamia,  Lindl.  225 
Zauardinia,  Nardo.  22 
Zannichellia,  Michel,  144 
Zanonia,  Ztim.  315 
Zanonia,  i^itivii.  188 Zantedeschia,  Spreng,  129 Zanthorliiza,  Herit.  428 
Zapania,  Jws*-.  664 Zarabellia,  Cass.  711 
Zarabellia,  Neck.  713 
Zataria,  Boiss.  601 
Zauschneria,  PrcjJ.  725 
Zea,  Linn,  115 
Zehneria,  And?.  315 
Zelkovia,  Spach.  580 
Zsnkeria,  Am.  556 
Zenobia,  />on.  455 
Zeocriton,  Falis.  116 
Zeora,  i-Vies.  50 
Zephyra,  Do7i,  205 
Zephyranthes,  Herb.  158  • Zerumbet,  Bumph.  167 
Zeugites,  F.  Br.  116 Zeuxine,  Lindl.  182 
Zexmenia,  L^aw.  et  Lex,  711 
Zeyheria,  Jfa?-f.  677 Zeyheria,  Spreng.  710 
Zichya,  Hugel.  555 
Zieria,  Smith.  471 
Zietenia,  G/!fd.  662 
Zignoa,  Trevir.  19 Zilla,  i^oraA.  355 Zillidae,  355 
Zingiber,  Gartn.  167 
Zingiberaceffi,  162,  165* Zinnia,  Linn,  711 
Zippelia,  Blum.  518 
Zippelia,  Beichb.  93 Zizania,  Linn. 115 
Zizia,  ifoc/i.  778 
Ziiia,  /io</j.  354 
Zizyphora,  Lin7i,  661 Zizyphus,  Tourne/.  582 
Ztegea,  Li»i«.  714 
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Zollcruia,  N&s.  555 
Zollikoferia,  J)C.  715 
Zonaria,  /.  A<ih.  22 
Zonotrichia,  /.  Agh.  18 
Zoospermeaj,  /.  Agh.  14 
Zornia,  Gmel.  554 
Zoruia,  Miinch.  662 
Zostera,  Linn.  145 
Zosteraceae,  140,  145* Zostercje,  Kunth.  145 
Zosteriuie,  Nees.  145 
Zosterospermum,  Palis.  119 
Zosterostylis,  Blum.  182 
Zoysia,  Willd.  116 
Zozimia,  Hoffm.  778 
Zucca,  Comm.  315 

Zuccagnia,  CV(,<!.'t.  555 Zuccaguia,  Thunb.  205 
Zuccarinia,  Spretiq.  765 
Zucchcllia,  /M,'.  626 Zuelania,       R.  Wl^ 
ZuzygiiiiM,  /'.  />'/•.  VMS 
Zwingora,  //o/<  /■.  ti.")l Zwingcra,  Sf/ny/t.  477 
Zygadcims,  likh.  199 
Zygia,  ye.  Vir.  556 
Zygis,  J)esv.  661 
Zyguemid;u,  18 
Zygnema,  Ag.  10,  18 
Zygneine;e,  10 
Zygodesmus,  Corda.  43 

Zygodon,  Hooker.  67 Zygoglossiim,  Relnw.  181 
Zygomenes,  Salinb.  188 
Zygomeris,  ikTof .     <Ses.s.  554 
Zygouium,  K(z.  10 
Zygo]>elti.s,  i^'enzL  354 Zygopctalum,  Hook.  182 
Zygophyllacea),  456,  478* ZygophylleiB,  li.  Br.  478,  479 
Zygoj)hyllum,  Linn.  479 
Zj^gostates,  Lindl.  182 
Zygostigma,  Griseh.  614 Zygotrichia,  5rwZ.  67 
Zymum,  iVor.  390 
Zyrphelis,  Cass.  709 
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Aberia,  Hochst.  328 
Abola,  Lindl.  183  e 
Abrothallus,  De  Notaris,  50  d 
Abuta,  Piipp.  309  6 
Acacallis,  Lindl.  183  c 
Acalyptospora,  Desm.  44  c 
Acantliocephalus,  i''isc7t.  715  h Acauthococcus,  Hook.  f.  25 
Acantholimon,  Boiss.  641 
Acanthospernia,  Arrab.  701 
Acauthostemma,  ^i.  627 
Acanthojisis,  Harvey,  680 
Acharia,  319. 
Achitonium,  Kze.  44  c 
Achry&um,  ̂ .  Gr.  715  6 
Acladium,  Z/;.  44  c 
Acliuia,  ffri;/'.  183  c Acuida,  Mitch.  511 
Acrochajne,  Lindl.  183  c 
Acroclinium,  ^.  Gr.  715  6 
Acrocylindrium,  i^on.  44  c 
Acroglochin,  Sc.hrad.  511 
Acronema,  i<'a?c.  779 
Aci-oomyces,  5on.  44  c Acrosauthus,  Pre*/.  406 
Acroscyphus,  LeveiUe,  50 
Acrosporium,  Bonorden,  44  c 
Acrotapbros,  ^.  Rich.  556  6 
Acrothecium,  Preuss.  44  c 
Acrobryum,  Dozy,  67  b 
Acroelytrum,  Sttud.  116  6 
Actegeton,  Bl.  652 
Actinoc'.adus,  ^.  Mey.  799 Actinopappus,  Hook.  f.  715  5 
Actinospira,  Cda.  44  c 
Actinostrobus,  Endl.  229  a 
Acurtis,  Fr.  44  6 
Adelosa,  Di!.  664 
Adenacantlius,  N(es,  679 
Adeuochilus,  Hook.  fil.  183  c 
Adenocystis,  Hook.f.  22  6 
Adenoon,  Dafe.  715  a 
Adeuopus,  Benth.  315 
Adenotrias,  Jaub.  406 
iEchmanthera,  A^e.s,  679 ^docephalum,  Preuss.  44  c 
^gialinites,  Presl.  641 
^rua,  Fo7-sk.  511 
.ilscbryou,  J'^.  ./ft'/;?i.  479 Agassizia,  A.  Gr.  715  a 

Aggeiauthus,  Wight,  183  c 
Aglaodendroii,  Riimy,  715  6 
Agonaudra,  Miers,  444  a 
Agrostistachys,  Balzell,  282 
Ailauthus,  D(?.s/.  477 
Albersia,  511 
Alduuatea,  Remy,  715  6 
Alectoria,  Je/t.  50 
Alectoridia,  A.  Rich,  116  6 
Alectoroctonum,  Schlecht.  282 
Alexandra,  Schomb.  556  6 
AUactostemon,  &Vis.  214 
Allagauthera,  31art.  511 
Alhnanuia,  iJ.  ̂ r.  511 
Allobium,  Miers,  791  cZ 
Allozygia,  Naud.  733 
Alpliitomorpha,  Wallr.  44 
Alternauthera,  Forsk.  5ll 
Alysidiuin,  A'te.  44  c Alyssopsis,  Boiss.  355  6 
Amblogyna,  /ia/.  511 
Amblyopappus,  H.  et  A.  715  a Ammodenia,  Gmel.  498 
Ammothamnus,  Bunge,  556  6 
Amoreuxia,  Mof  et  Sesse,  350 
Amphiblemma,  Naud.  733 
Amphicalea,  Gardn.  715  a 
Ampbistemou,  G^ris.  214 Anacolosa,  BL  444  a 
Anamirta,  Co/e6.  309  6 
Anchistea,  Presl.  81 
Ancistrocladus,  Wall.  394 
Aucistrodesmus,  Naud.  733 
Ancylogyne,  A^ees,  679 Ancyrostemma,  Popp.  745 
Audrocentrum,  Lemaire,  679 
Androgyne,  G'ri^'.  183  c Androphylax,  IfeHcZL  309  b Audrostoma,  Hook,  fil  449 
Aneimidictyum,  Presl.  81 
Auemonopsis,  ifwc.  428 
Anerincleistus,  Krthls.  733 
Aiietium,  Splitgerbtr,  81 
Angelina,  i^r.  44  cZ Angiopoma,  Lev.  44  c Anisautba,  C.  Koch,  116  6 
Anisocampium,  Presl.  81 
Anisopbylleia,  ii.  i?r.  727 
Anisostachya,  Nees,  6Si) Anisostemon,  Turcz.  467 

Anisotes,  iVees,  680 
Ankistrodesmus,  Ralfs.  13 
Anodotrichum,  Preuss.  44  c 
Anomocarpus,  Miers,  701 
Anomochloa,  ^.  Brongn.  116  6 
Auomospermum,  Miers,  309  6 
Anonymus,  TFa/i.  172 
Anopterus,  Z«6.  573 Anstrutheria,  Gardner,  372 
Anthacanthus,  A^ees,  680 
Anthocerastes,  A.  Gr.  715  a 
Authocometes,  Nees,  680 
Antidaphne,  Popp.  791 
Antigonia,  Miers,  309  6 
Antinoria,  Pari.  116  & 
Antiphytum,  i)C.  656 Antitaxis,  Miers,  309  6 
Antromyces,  Fresenius,  44  c 
Apalanthe,  Planchon,  142 
Apalopblebia,  Presi.  81 
Aperula,  Bl.  537 
Apetalon,  J7i(7/i«,  183  d 
Aphananthe,  Planch.  262 
Apbanisma,  Nuttall,  513 
Aphora,  Awif^.  282 
Aphylleia,  Champ.  144  6 
Apinagia,  Tul.  483 Apiospermum,  Klotzsch,  125 
Aplectrocapnos,  Boissitr,  428 
Aplectrum,  Pi.  733 
Aplonema,  Hassall,  19 
Apodytes,  P.  ikfey.  444  6 
Apolepsis,  Hassk.  679 
Apophlsea,  Sonder,  25 Aptaudraceaj,  447  a 
Apteria,  A-wW.  172 Aptogonum,  Ralfs,  13 Arceuthobium,  Bieb.  791 
Archimedea,  Leand.  90 
Arctocalyx,  PaisZ.  672 
Argyrella,  Naud.  733 
Arbyncbium,  Lindl.  183  c 
Ariopsis,  /.  Grahcun,  Vl'd  ■ Arjoona,  Cav.  444  a Aruocrinum,  Fndl.  205 
Arrhenia,  Pr.  44  b 
Arrhostoxylum,  Mart.  679 
Arrhytidia,  Berk.  44  6 Arthrodesmos,  Ralfs,  l;5 
Artbronema,  Has.mll,  19 
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Arthrophyton,  Schrenk.  514 
Artotrogus,  Mont.  44  c 
Aruba,  Aubl.  477 
Arytera,  Bhcme,  385 
Aschersonia,  Mont.  44  c 
Aschion,  Wallr.  44  d 
Aschistodou,  Mont.  67  b 
Aschochyta,  Libert.  44  c 
Ascidium,  Fc'e,  50  d Ascolepis,  Nees,  119 
Ascomyces,  Mont,  et  Desm.  44  d 
Ascostroma,  Bon.  44  d 
Ascrophallus,  Mont.  44  b 
Asparagopsis,  Kth.  205 
Aspegrenia,  Poppig,  183  c 
Aspidostigma,  Hochstetter,  47] 
Astei-authemum,  Xi/i.  205 Asteridea,  LindL.  715  & 
Asterina,  Xt'i;.  44  d Asterostoma,  Bl.  733 
Asterotrichum,  Bonmxh  ri,  44  c 
Asti'adelplius,  Reniy,  715 
Astrochlaina,  (jccX-'e,  370 Atalaya,  Blume,  385 
Athensea,  Sendter,  622  6 
Atlierostemon,  ^i.  627 
Athesiandra,  Miers,  444  a 
Atractium,  Lk.  44  c 
Atractophora,  Crouan.  25 
Aulacocystis,  Hassall,  13 
Aulacopilum,  Wilson,  67  6 
Aulonemia,  Goudot,  116  6 
Aureliana,  Sendter,  622  6 
Axanthes,  765  6 
Axanthopsis,  Krthls.  765  5 
Azeredia,  Allemdo,  350 
Azima,  Zam.  652 

Babf^anthera,  Edgio.  428 
Bacillaria,  iV/o7?<.  44  d 
Badhamia,  5«r^,-.  446 Balanites,  Z.  588 
Balanophora,  Forst.  90 
Balaustion,  Hooker,  738 
Balsamocarpus,  Cios.  55()  h 
Banalia,  Moq.  511 
Baphia,  Afz.  556  6 
Barueoudia,  6-'ff,?/,  428 Barreria,  Willd.  444  6 
Bartramidula,  Bruch.  67  A 
Bathysa,  Presl.  765  & 
Batschia,  TAwnft.  309  b 
Baumgartia,  Moenck.  300  b 
Beautempsia,  Gaudich.  358 
Beckera,  Fresen.  116  6 
Belatitheria,  A^ee,"!,  679 Belaria,  A.  Rich.  556  b 
Belloa,  Raiiii,  715  6 
Belostenima,  Bl.  627 
Bclowia,  iVor/.  514 
Benjamiuia,  Fl.  fium.  477 
Beimettia,  R.  Br.  259 
Berebera,  IlocJisf.  556  6 
Berliuia,  Soland.  556  6 
Bertia,  A'of.  44  d Bertya,  Planchon,  282 Berzelia,  Mart.  511 
Besenua,  .-J.  7i\'r/r  556  /* Bieueria,  Jlr/,/,,  ]S5  r 
Bigamea,  Fixll.  :;04 
Biporeia,  TUovor^,  477 
Bivcrpa,  /'r.  44  ̂ < Blancoa,  Blame,  385 
Blasthemauthus,  PL  475 
Blastotrichum,  Prtufs.  44  c 
Blechnopsis,  Pred.  81 
Blennodia,  /i.  Br.  355 
Blepharandra,  Griexb.  390 
Blitauthus,  J^c7t6.  511 
Bloxamia,  Berk.  cD  Broome,  44 
Bolacotricha,  ^erX".  <fc  JSr.  44  c Bolanosa,  A.  Gr.  715  a 
Bolhoplivllaria,  Rrhb.  183  c 
Bdlbophyllopsis,  Rclib.  183 Jjolborchis,  Moritzi,  183  c 

Boopis,  /itss.  701 
Bopusia,  Presl.  685 Boschia,  ̂ r</iJs.  362 
Bosea,  L.  513 
Bostrychia,  Fr.  44  c 
Bostrychia,  Jlfon^.  25 Botliriospermum,  Bunge,  656 
Botryochaete,  Cda.  44  c 
Botryocladium,  Preuss.  44  c 
Botryopsis,  Jkriers,  309  b 
Botryoropis,  Presl.  755 
Botryosicyos,  Hoclist.  315 Bouchea,  Cham.  664 
Bouea,  Meisner,  652 
Boiilardia,  i^.  5c/mZ<z,  611 
Bowriugia,  Champ.  556  ?j 
Brachistus,  Miers,  622  & 
Brachtia,  iic/i6.  183  c 
Brachyactis,  Led.  lib  a 
Brachyandra,  Naud.  733 
Brachycentrum,  Meisn.  733 
Brachymitrion,  Taylor,  67  6 
Bracbysiphon,  J.  de  J.  578 
Brachysorus,  Prc-sL  81 Brachystepbanus,  Nees,  680 
Bracteolaria,  Hochst.  556  6 
Brandesia,  ifar^.  511 
Braunea,  Willd.  309  6 
Brazoria,  Engelm.  662 
Bremia,  i?f(7eZ.  44  c 
Brezia,  ilfog.  514 
Brillantaisia,  Beauv.  679 
Brocbosiphon,  iVce.'?,  680 Brouuia,  H.  B.  K.  346 
Brucea,  Miller,  477 
Bruinsmanma,  ilfig.  765  b 
Bryantia,  Gaud.  132 
Bubania,  Girard.  641 
Bucbingera,  i?ois.?.  355  b Biicbolzia,  Mart.  511 
Bulbostylis,  715  a 
Burasaia,  Thouars,  309  b 
Burmannia,  Lin.  172 
Bursinopetalum,  Wight,  444  «, 
Buteraea,  Nees,  679 
Byssophytum,  Montagne,  50  cZ 
Caapeba,  PZwm.  309  6 
C'alcarisporiiim,  Preuss.  44  c Caldasia,  Mut.  90 
Calelyua,  iJcAfe.  /.  183  c 
Caligula,  K.  758 
Calljjeocarpus,  Miquel,  £91 
Callerya,  i7oo^'.  556  b Callibracboa,  Llair,  622  h 
Calloria,  Fr.  44 
C'alocladia,  Lev.  4l4:  d 
Calodracon,  Planch.  205 
C'alostoma,  Dusvaux,  Mb  . 
Calvatia,  Fr.  44  6 
Calvelia,  Moq.  514 
Calycera,  Caz;.  701 
Calycocarpuni,  Nutt.  309 
Calycoseris,  A.  Gr.  715 
Calyi^traria,  Naud.  733  6 
Calyjitrella,  Naud.  733  6 
Calyi5trostegia,  C.  Mey.  531 
Camaropbyllus,  Pr.  44  b 
Cambessedea,  Wight,  652 
Camillea,  Fr.  44  d 
Campylobotrys,  Decne.  765 
Campylostelium,  Bruch.  67  6 
Campylotropis,  556  6 
Cansjera,  Jass.  5:;;i Cantharospenmun,  556 
Caiiitellaria,  Noad.  ":v.)  h Caimodium,  Mirnt.  44  d 
Capriticus,  Gaspa rrini,  208 
Cai-axerou,  Void.  511 Cavcerina.  Fr.  446 
Cai-diacantlms,  A>(.>;,  680 (  :ii.li>-i.lM.va.  378,  477 

:  ,  Presl.  364 '^"Z.  733 

I  ,.,-U:a,  y.v./.  725 

Carpunga,  P?'e.??.  518 Carradoria,  A.  DC.  667 
Carria,  Gardner,  397 
Caryolopba,  Fisch.  656 
Caryopteris,  Bunge,  664 
Caryospermum,  Blume,  558 
Casarettoa,  TTaZp.  664 
Cascarilla,  Weddell,  765  & 
Casimiroa,  ZZcf?;.     Xex.  458 
Castela,  Turp.  477 
Castellia,  Tm.  116  6 
Castelnavia,  Tul.  &  W.  483 
Castrsea,  St.  Hil.  791 
Castratella,  Naud.  733 
Catacline,  Edgw.  556  6 
Catenaria,  Benth.  556  6 
Catbedra,  ikfiers,  444  a 
Cathetostemma,  Bl.  627 
Catenula,  i<'i;.  44  6 Catonia,  Veil.  632 
Cebatha,  Forsk.  309  & 
Celidium,  Tulasne,  50  cZ 
Centropappus,  ZZoofc.  /Z.  715  h Centrosoleuia,  Benth.  672 
Centrostacbys,  Wall.  511 
Centrostemon,  (?m.  214 
Cepbalipterum,  A.  Gr.  715  6 
Cepbalocladia,  Cda.  44  c 
Cephalodocbium,  Bon.  44  c Ceratocalyx,  Cosson,  611 
Ceratozamia,  JcZ.  Brongn.  225 
Ceratogaster,  Crfa.  44  cZ. 
Ceratogynum,  Wight,  282 Ceratostigma,  Bunge,  641 
Ceratostoma,  Pr.  44  cZ 
Cerebella,  Cesati,  44  e 
Cesatia,  Rabenhorst,  44  c 
Cespedesia,  Goudot,  475 
Cliaenestbes,  Miers,  622  & 
Chasnocarpus,  ileZ).  44  d 
Cbperadoplectron,  Schauer,  183  c Chajtacantbvis,  iV^ees,  680 
Cbaitachyne,  Planch.  262 
Chsetosus,  Benth.  605 
Chc^tothylax,  A^fes,  680 Cbajtotricbum,  Ro.b.  44  cZ 
Cbalybea,  /fatccZ.  733 
Cbamei-antbemum,  Nees,  680 
Cbamissoa,  Kth.  511 
Championia,  Gardner,  672 
Charjientiera,  Gaudich,  511 
Cbasinanthera,  Hochst.  309  Zv 
Chaubardia,  iic/<6.  183  cZ 
Cbeilaria,  Libert.  44  c 
Cbeiradenia,  Lindl.  183  c 
Cheircglossa,  Pre,*^/.  77 
Cbeiropleuna,  Pi'f.^Z.  81 Cbeirospora,  Fr.  44  e 
CbeitouantbiTs,  Lehni.  550  Z) 
Cbelidospermum,  Zijy*.  441 
Chenopodina,  Moq.  514 
Cbesueya,  Btrtol.  779 
Cbevalieria,  Gaudich.  148 Chilocbium,  i?a/.  656 
Chiloporus,  Naud.  733  6 Chionantbus,  X.  617 
Chionopbila,  Miers,  701 
Cbirocalyx,  Meisn.  556  Z* 
Cblamydocarpus,  /a?i6.  767 
Cbloridium,  Ik.  44  c 
Chloropteris,  Mont.  19 
Cblorospermese,  //c(?'v.  19 Chlorosplenium,  Fr.  44  tZ 
Cblorosporete,  11  a 
Cbnaumatopbora,  Ktzing.  11 
Cboudrodeudron,  R.      P.  'M:9  h Cbondrorbyncha,  Lindl.  183  c. 
Cboudrospei'mum,  Wall.  651 Cbristisouia,  Gardiu  r.  672 
Cbrvsobactron,  H<>ok.  fil.  205 
Cbrysoxylon,  Wuidtll,  765  6 Cidaris,  Fr.  44  (Z 
Cilicia,  Pr.  44  b 
Cinclidocarpus,  Zoll.  556  b Circinaria,  Bon.  44  fZ 
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Cissampelos,  Linv.  309  b 
Cittorrhynchus,  Willd.  4V5 
Cladhymenia,  Harv.  25 
Cladophora,  Kutz.  19 
Cladostachys,  D.  Don.  511 
Cladotlicla,  Hook.  f.  19 
Cladothele,  Harv.  22  b 
Cladothrix,  Nutt.  511 
Clambus,  Miers,  309  b 
Clara,  Kth.  205 
Claustria,  Fr.  44  & 
Clavigera,  715  a 
Clavimyrtus,  Bl.  738 
Cleisocratera,  Krthls.  765  ?> 
Cleistanthus,  Hook.  fil.  28 
Cleistocalyx,  i?^.  738 
Cleochroma,  Miers,  622  6 
Clethrospermum,  rianchon,  422 
Clidanthera,  ii.  Br.  556  6 
Climacandra,  Miquel,  ()48 
Clinacanthus,  i\^ees,  680 Cliuterium,  Fr.  44  c 
C^liocarpus,  Miers,  622  6 
Clisosporium,  i^r.  44  c Clitaudra,  601 
Clypea,  BL  309  6 
Cnazonaria,  Corda,  44 
Coccoderma,  Miers,  309  6 
Coccomyces,  iVo<.  44  cf 
Coccospora,  Wallr.  44  c 
Cocculus,  DC.  309  6 
Cochlioda,  Lindl.  183  c 
Cochlospermum,  Kunth,  350 
Cochranea,  Miers,  664 
Codochonia,  Duu.  622  6 
Oodonacanthus,  iV^ees,  679 Coelia,  Li7idl.  183  e 
Cohnia,  Rchb.  183  c 
Cohnia,  A7/i.  205 
Coilosperma,  Raf.  511 
Coleusoa,  Hook.  693 
Coleosporium,  Zt%.  44  c 
Coleroa,  Raben.  44  cf 
CoUacystis,  Aze.  44  cJ 
Collybina,  Fr.  44  6 
CoUyria,  i^r.  44  6 
Colpoma,  Wallr.  44  d 
Colysis,  Presl.  81 
Comaclinium,  Schdvj.  715  a 
Comatricha,  Preuss.  44  6 
Combesia,  ̂ .  Richard,  346 
Cometella,  Schwein.  44  c 
Compsopogon,  Mont.  19 
Conanthodium,  ^.  6^r.  715  6 
Couiophora,  Pers.  446 
Contarinia,  Endl.  22  6 
Coppoleria,  Todar,  556  6 
Coprosmaiithus,  kth.  216 
Coprotrichum,  Bonorden,  44  t' Coptophyllum,  Krthls.  765  6 
Coptosapelta,  Krthls.  765  6 
Cordana,  Preuss.  44  c 
Cordyceps,  i^r.  44 Cordyla,  183 
Coruiola,  Presl.  556  & 
Corothamnus,  Presl.  556  6 
Correia,  Feitoz.  475 
Corymbis,  183  d 
Corynea,  Hook.  fil.  90 
Corynitis,  Berk.  44  b 
Coiynocarpus,  Forster,  467 
Coryuostigma,  Presl.  725 
Corythacanthus,  iVec^,  679 
Corytholoma,  Benth.  672 
Cosciuium,  Caleb.  309  6 
Cosmidium,  2'orr.  715  a Cottouia,  Wight,  183  c 
Covellia,  Gasparrini,  268 
Covilhamia,  Krthls.  362 
Crabbea,  //ar-y.  679 Cracca,  Benth.  556  6 
Craterispermum,  Benth.  765  6 
Cremaspora,  Benth.  765  6 
Cremastostemou,  i/bri.  738 
Cremostachys,  2'ulasne,  259 

Crenias,  Spreng.  483 
Creochiton,  Naud.  733  & 
Critho,  ̂ .  ikfe^er,  116  6 
Crithopsis,  Jaubert,  116 
Crocicrcas,  i'V.  44  c 
Crocisporium,  Cda.  44  d 
Crocosmia,  Planch.  161 
Cruzeta,  io/i.  511 
Crypliiacauthus,  Nees,  679 
Crypsinus,  Pre.sL  81 
Cryi^tanthus,  Nuttall,  51S 
Crypterouia,  Bl.  570 
Cryptocarpon,  Dozy,  67  b 
Cryptolepis,  R.  Br.  627 
Cryptophragmium,  Nees,  679 
Cryptosaniis,  Scheidw.  183  ̂  
Ciyptosema,  Meisner,  556 
Ctenopsis,  De  i\^o^.  116  6 
Ctenosperma,  Hook.  f.  715  rt Cubilia,  Blume,  385 
Cucumisporium,  Preuss.  44  c 
Cucurbitella,  Wlprs.  315 
Cudonia,  i^'r.  44 Cudrania,  Trdcul,  271 
Curroria,  Planchon,  627 
Cyanobotrys,  Zmcc.  556  6 
Cyanodaphne,  537 
Cyanophyllum,  Naud.  733 
Cyathostyles,  Schott.  622  6 
Cyathula,  io%r.  511 
Cybele,  Falconer,  185  c 
Cyclea,  W.  et  Am.  309  5 
Cyclomorium,  556  6 
Cyclouema,  Hochst.  664 
Cyclopterygium,  Hochst.  355  6 
Cycnopodium,  iV^attc^.  733  6 Cylindrium,  Bonorden,  44  c 
Cylindrocarpus,  Crouan,  22  6 
Cylindrocephalum,  j5o?^.  44  c 
Cylindrocolla,  Bon.  44  b 
Cylindrodendrum,  Bon.  44  c 
Cylindrodochium,  Bon.  44  c 
Cylindrophora,  Bon.  44  c 
Cylindrosporium,  (r?-ev.  44  c Cylindrotrichum,  Bon.  c 
Cymatoderma,  Jungh.  44  b 
Cymbaria,  Taylor,  67  6 
Cymbocarpa,  Miers,  172 
Cymelonema,  Presl.  765  6 
Cynodon,  Brid.  67  & 
Cynomorium,  Michel,  90 
Cynopsole,  ̂ udL  90 
Cy  per  orchis,  Bl.  183  c 
Cyphocarpus,  Miers,  691 
Cyphomaudra,  Sendter,  622  6 
Cyrtanthera,  iVees,  680 
Cyrtocladon,  r;ri^.  129 
Cyrtosperma,  Griff.  194 
Cystidianthus,  627 
Cystogyne,  Gasparrini,  268 
Cystopus,  Lev.  44  c 
Cystotricha,  J^er^-.  et  Br.  44  c Czerngevia,  Turcz.  779 

Dacryobolus,  J'r.  44  c Dactyliota,  Bl.  733 
Dalzellia,  Wight,  483 
Damnosporiiim,  CcZa.  44  c 
Danubiunculus,  Sailer,  685 
Darbya,  ̂ .  788 
Dasypliila,  Sonder,  25 
Decaueurum,        715  « 
Decaschistia,  W.  c&  J.  570 
Deeringia,  R.  Br.  511 
Dehaasia,  Bl.  537 
Deinbollia,  Schum.  385 
Delabechea,  Mitchell,  362 
Dematostemon,  G'ris.  214 Dendrocnide,  Miqttel,  262 
Uendrodochium,  i?o?i.  44  & 
Dendrogloss'a,  PresL  81 Dendrolobium,  W.  d-  A.  556  b Dendromyces,  Liboschnitz,  44  b 
Deudropogon,  44  d 
Dcndi-ospartum,  Spnch.  556  b 

Dercemcra,  Rchb.  185  c 
Derbesia,  Solier,  22  f> 
Dermatophyllum,  Scheele,  556  6 
Desmochseta,  iCi/i.  511 
Desmoscelis,  Naud.  733 
Desmostachys,  Planch.  444  6 
Destrugesia,  Gaudich,  358 
Detaudra,  ilfiers,  309  6 
Devillea,  Tui.      Wedd.  483 Diautlioseris,        715  b 
Diaphanium,  Fr.  44  c 
Diatrype,  Fr.  44  (i Dicerolepis,  Bl.  627 
DichsBua,  i^r.  44  d Dichsetandra,  Naud.  733 
Dicheranthus,  Webb,  499 
Diclemia,  Naud.  733  & 
Diclidostigma,  ifze.  315 
Dicraia,  Tul.  483 
Dicrananthera,  Presi.  733 
Dicranema,  Sonder,  25 
Dicranolepis,  Planch.  531 Dicranostacliys,  Trccul,  271 
Dicranostyles,  Benth.  632 
Dictyodaphue,  ^i.  537 
Dictyoloma,  DC.  477 
Dictyoneura,  Blume,  385 
Dictyophallus,  Perrottet,  44  6 
Dictyophora,  Desvaux,  44  6 
Dictyospora,  Rnwdt.  765  6 
Dictyostega,  Miers,  172 
Didactyle,  XrrtcW.  183  c 
Didactylon,  Zo«.  116  6 
Didymaria,  Cda.  44  c 
Didymocladon,  iJa^/s,  13 
Didymoprium,  Ralfs,  13 
Didymotrichum,  Bon.  44  ̂  
Diesingia,  556  b 
Digera,  Forsk.  511 
Dignathe,  Lindl.  183  c 
Digomphia,  Benth.  685 
Diiophia,  2'.  Thomson,  355  i?* Dimeianthus,  i?a/.  571 
Dimorpholepis,  A.  Gr.  715  a 
Dineba,  Pal.  116  6 
Dinemasporium,  Z</w.  44  c 
Dionycha,  Naud.  733 
Diotosperma,  ^.  (^r.  715  a 
Diphragmns,  Presl.  765  a 
Diplaspis,  Hook.  f.  779 
Dipetalum,  Dalzell,  471 
Diplanthera,  Thouars,  483 
Diplocalyx,  Benth.  444  a 
Diplocladium,  Don.  44  c 
Diploclisia,  Miers,  309  & 
Diploloma,  Schrenk.  656 
Diploscj^phus,  Liebm.  119 
Diplosijjh  on,  Dcme.  142 Diplostichum,  ikfon;;.  67  6 
Diplotheca,  Hochst.  556  6 
Diporidium,  Wendl.  475 
Diptlierium,         44  6 
Dircsea,  Dene.  672 
Disadena,  Miquel,  615 
Discella,  Der/i,-.  cfe  Dr.  44  c 
Discina,  i^r.  44  d 
Discophora,  Miers,  444  6 
Discophytum,  Miers,  701 
Discosia,        44  c 
Discospermum,  Dalz.  765 
Disoon,  A.  DC.  665 
Disporocarpa,  C.  A.  M.  346 Dissotis,  Benth.  733 
Distaxia,  DresL  81 
Disteganthus,  Lemaire,  148 
Distegocarpus,  .Z'licc.  291 Distrepta,  Miers,  161 
Dizygaudra,  Meisner,  679 Dobera,  Jmss.  653 
Docidium,  Ralfs,  13 
Donacium,  J'rits.  116  & Dorcopteris,  Presl.  81 
Dorystigma,  rr'aiw/.  132 Dorystigma,  Miers,  622  6 Dothiora,  Fr.  44  c 
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Dovyalis,  E.  Meyer,  282,  328 
Dovyalis,  E.  Meyer, 
Dracoutomelum,  Blume,  467 
Drebbelia,  Zoll.  556  b 
Drejera,  Nets,  680 
Driessenia,  Krthls.  73  i 
Drimiopsis,  Lindl.  205 
Dubeuia,  Fr.  44  d 
Duboisia,  Kartten,  183  c 
Duchartrea,  Decaisne,  672 
Duchassaiuya,  IFa/p.  556  b 
Dufourea,  Bory,  483 
Drepauispora,  Berk.  <L-  Curt.  44  a Durandea,  Planchon,  489 
Duvenioia,  E.  Mey.  680 
Dysodidendron,  Gardn.  705  a 
Dyssochoma,  Mitrs,  622  h 
Ebeliugia,  Rchb.  477 
Ebenus,  L.  556  b 
Ebermaiera,  Nees,  679 
Echinocephalum,  Gardn.  715  a 
Echiuolfena,  Jacq.  f.  701 
Egeria,  Planchon,  142 Eilemanthus,  Hochst.  556  b 
Eizaguirrea,  Rt'my,  715  6 
Elachistea,  i^/'ks.  22  b Elvasia,  DC.  475 
Emmotuni,  Besv.  444  6 
Empliysopus,  Hook.f.  715  « 
Encopea,  P/'esL  765  b Eudonema,  A.  de  J.  578 
Eudopogon,  Nees,  679 
Endospermum,  556  b 
Eudothia,  Fr.  44  d 
Eadusa,  Miers,  444  a 
Eugelia,  Karst.  679 
Engelmannia,  Pfeiffer,  634 
Eugelopogon,  Po;/jji).  791  d 
Eukylia,  GriffitJi,  315 
Enslenia,  Fr.  44  cZ 
Ephelis,  i'V.  44  d Epibaterium,  Font.  309  6 
Epicliuium,  Fr.  44  c 
Epidochium,  Fr.  44  b 
Epigenia,  Velloz.  593 
Epigynauthus,  Blume,  142 
Epigynium,  A'.  758 Epiliuella,  Pnifler,  634 
Epilithes,  Bl.  723 
Epiueum,  i/ajv'.  22  b Epirhizanthus,  Endl.  611 
Episanthera,  Hockst.  679 
Epistemou,  ̂ '/'is.  214 Epitea,  Fr.  44  f 
Erebonema,  Rom.  lib 
Eremodaucus,  Bunge,  779 
Eremopyrum,  Ledtb.  110  ?> 
ErgotiXitia,  ̂ we^-.  44 p:riinatalia,  R.  et  Sch.  632 
Eriocarpsea,  Bertol.  556  6 
Eriocladus,  Lev.  44  6 
Eriocnema,  Kaud.  733 
Eriodou,  jl/o/i<.  67  b 
Eriophaca,  Boiss.  556  6 
Eriopsis,  Lindl.  183  c 
Eriospora,  llochst.  119 
Eriospora,  iii  /Vt-.  (<  Br.  44  c Eroinitra,  ice.  44  d 
Erpetiua,  Xo.nA.  7.i3 
Erycibe,  Jia.rl}  {,y:,-l Eryciua,  LnoH.  r 
Erytlirococca,  Budh.  282 
Erythrogyue,  Visiuni,  208 
Eubrachiou,  //-o/.-.  791  d Euchnoa,  Fend.  511 
Eucnide,  Zucc.  745 
Eucoi-a,  i^r.  44  6 
Eucycla,  Nuit.  504 
Euduxia,  Gaud.  132 
Euerthunetna,  Bmcrnan,  44 
Euothon:iua,  Rchb.  183  <■ 
Euphystachys,      i>6'.  fjoS Eiipolyporus,  Fr.  44  b 
Enin-oboscis,  Wnjht,  183  r 

Eurotium,  44-  d Euryanthe,  Schleckt.  350 
Eurychaues,  Nees,  679 
Eurycoma,  /acA:,  477 
Eurygania,  K.  758 
Eustigma,  Gardner,  784 
Eustylis,  J.  G-'ray,  161 Euthemis,  Jack,  343 
Eutrema,  355  b 
Euxolus,  Raf.  511 
Eversmanuia,  Bunge,  550 
Evia,  ̂ ^MJjie,  467 
Exitelia,  Blume,  467 
Fabera,  Sch.  715  6 
Fabfia,  iV/e/zcr,  679 
Fagarastrum,  G.  Bon,  458 
Faldermannia,  Bunge,  662 
Favillea,  i^"'/-.  44  b Felicianea,  Cambess.  738 
Femsjouia,  Fr.  44  b 
Fendlera,  A.  Gr.  753 
Fenzlia,  Endl.  738 
Ferraudia,  Gaud.  309 
Fibraurea,  Lour.  309  6 
Fisquetia,  Gaud.  132 
Fissilia,  Comm.  444  a 
Fitzroya,  Hooker,  229  a 
Fomes,  i^r.  44  6 Fomarinia,  Bertol.  556  6 
Fortuuaea,  Lindl.  293 
Foullioya,  Gaud.  132 
Fouquiera,  /f.  ̂ .  if.  346,  636 
Fregea,  Rchb.  183 
Frenela,  Endl.  229  a 
Frolichia,  Monch,  511 
Fusicladium,  Bonordcn,  44  c 
FusicoUa,  Bon.  44  c 
Galearia,  Zolling.  282 
Galeoglossa,  Pres/.  81 
Galeoglossum,  183  d 
Galeottia,  Nees,  680 
Galilea,  Pari.  119 
Galoglychia,  Gasparrini,  268 
Gambelia,  iV^M«.  085 
Gamely  thrum,  N.  v.  E.  116  6 
Gamocarpha,  DC.  701 
Ganophyllum,  j5Z.  460 
Garckea,  Mailer,  67  6 
Gastrocotyle,  Bunge,  656 
Gauvoj^sis,  Presi.  725 
Gaytauia,  Munter,  779 
Geliuaria,  Sonder,  25 
Geuabea,  TiiL  44  d 
Gibbera,  Fr.  44 
Gilpkea,  Bl.  738 Ginalloa,  iTrWi/s.  791 
Girgensohnia,  Bunge,  514 
Girournera,  Gaud.  262 
Givotia,  282 
Gk«osporium,  Mont.  44  c 
Gkistaria,  Boiss.  355  6 
Glaucidium,  iTttcc.  428 
Glenospora,  Berk,  et  Besvi.  44  c Gliuus,  498 
Glochisandra,  Wight,  282 
Gloraeraria,  Cav.  511 
Gloniopsis,  Not.  44  d 
Glossochilus,  Nees,  679 
Glossopetalum,  J.  Gray,  565,  588 
Glycycarpus,  Balzell,  407 
Glyphaja,  i^oo/t.  /.  372 
Glyptostrobus,  Endl.  229  a 
Gnaphalodes,  A.  Gr.  715  a 
Gnaphalopsis,  715  a 
Godoj^a,  R.  et  P.  475 
Gomphandra,  Wall.  444  6 
Gomphia,  Schreb.  475 
Gomphiuaria,  Preuss.  44  c 
Gomphogyue,  Griffith,  315 
Gomphosia,  Weddell,  765 
Gomphrena,  L.  511 
Gongromeriza,  Preuss.  44  c 
Goniocystis,  H<i.'>soU,  13 

Goniolimon,  ^oi5.<!.  641 Goniurus,  Ptesl.  194 
Gonocytisus,  Spach.  556  6 
Gouopyrum,  Fisch.  504 
Gonyanera,  Krthls.  765 
Gonyanthes,  172 
Gosela,  C/iois?/,  667 
Gossypiauthus,  Hook.  511 
Goudotia,  i)c?ie.  192 
Goughia,  Wight,  282 
Grammadenia,  Btnth.  648 
Grammitella,  Crouan,  25 

Grantia,  G^ri^'.  125 Grant  ia,  i?om.  715  a 
Gravesia,  Naud.  733 
Greggia,  J.  Gray,  355  6 
Greggia,  Engelm.  565 
Greniera,  6'av,  498 Grischowia,  Karsten,  733 
Groutea,  ffwiZi.  444  a 
Gruvelia,  A.  BC.  656 
Grymania,  Prcsl.  543 Giiardiola,  715  a 
Guebiua,  Hort.  Par.  183  d 
Guesmelia,  Gaudich.  148 
Guilleminia,  Kth.  511 
Guiralia,  Cosson,  355 
Gumphrena,  Pliny,  511 
Gutzlafia,  //ance,  680 
Gymnacanthus,  iV^ees,  679 Gymnococca,  C.  Mey.  531 
Gymnosiphon,  Bl.  172 
Gymnostachyum,  iVees,  679 
Gyuocephalium,  IVccul,  271 
Gynocephalum,       271  b 
Gyromitra,  Fr.  44  d 
Gyropodium,  Hilchcock,  440 
Gyrosigma,  Hassall,  13 
Gyrosorium,  Presl.  81 
Hablitzia,  M.  B.  511 
Habracanthus,  Nees,  680 
Ha;matorcliis,  Blume,  183 
Haimatostrobus,  ^»(cZL  90. 
Haenkea,  R.  d;  P.  444  a 
Halanthium,  Koch.  514 
Halocharis,  Moq.  514 
Halonia,  Fr.  44  d 
Halophila,  Thouars,  483 
Haloxylon,  Bunge,  514 
Halterophora,  End.  44  c 
Hameliuia,  Ach.  Rich.  192 
Hanuoa,  Planch.  477 
Hauowia,  Sonder,  25 
Haplanthera,  Hochst.  680 
HapLauthus,  iVecs,  680 
Haplaria,  Lk.  44  c 
Haplodictyum,  PresL  81 
Haplosciadium,  Hochst.  779 Harlandia,  Ha  n  ee,  315 
Harpachaiua,  Bunge,  715  6 
Harpachne,  Hochtt.  116 
Harpochilus,  iV^ees,  680 Harrisonia,  i2.  iJr.  477 
Hasskarlia,  Walp.  132 
Hebanthe,  it/cw'i.  511 Hebecladus,  Micrs,  622  & 
Hedwigidium,  Bruch.  67  6 
Hegetscliweilera,  i2ff/e?.  550  b Heinzelia,  Nees,  680 
Heisteria,  Lin.  444  a 
Helicilla,  Moq.  514 
Helicocoryne,  CcZa.  44  c 
Helicostyiis,  Trecul,  271 
Helietta,  Tulasne,  471 
Heliogenes,  Btnth.  715  a 
Helmia,  214 
Helminthocarims,  A.  Rich.  550  6 
Helosis,  Rich.  90 
Helotium,  P/-.  44  d Helseubergia,  Tausch.  022  ?v Hemiajrua,  Kotschy,  511 
Hemiaudra,  Scheidv).  €80 
Hemichroa,  7{.  Pr.  511 
Heraicrambc,  Wehb.  355  /> 
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Hemidcmatostcmon,  Grist.  214 
Hemigraphis,  Nees,  670 
Hemigymnia,  Griff.  G(!4 
Hemigyrosa,  Bhmw,  ,'58') Homiphucs,  Hook.f.  779 
Hemisclei-ia,  Lindl.  183  e 
Hemistylis,  Benth.  262 
Henonia,  Moq.  511 
HenriettcUa,  Naud.  7;]:!  h 
Henrya,  Nees,  680 
Henschelia,  Presl.  271  l> 
Hephestionia,  Naud.  7:-!;! 
Hercospora,  Fr.  44  d 
HermbstfBdtia,  Rchh  511 
Herminiera,  Guillem.  556  ?> 
Herpetacanthus,  i^ees,  680 
Heterachtia,  Knze.  188 
Heteranthelium,  Hochst.  116  6 
Heterocarpsea,  Scheele,  556  i^) 
Heterocaryum,  ^.  DC*.  656 Heterogonia,  Presl.  81 
Heterolaeua,  C.  ilfey.  531 
Heterolathus,  PresZ.  556  b 
Heterosmilax,  Kth.  216 
Heterostigma,  Gaud.  132 
Heterotis,  ̂ cn^/i.  733 
Hexuris,  Miers,  144  6 
Heymassoli,  Aubl.  444 
Hiatula,  i^'r.  44  b Himeranthus,  Endl.  622  b 
Hippodamia,  Dnie.  672 
Hirneola,  Fr.  44  6 
Hofmeisterella,  J?c/i6.  183  c 
Hofmeisteria,  Wlxirs.  715  a 
Holochilus,  DalzeLl,  596 
Holocystis,  Hassall,  13 
Hologi-aphis,  iV^ees,  680 Holopeira,  Miers,  309  6 
Holzendorffia,  Karsten,  680 
Hombronia,  (?ai{cZ.  132 
Homocentria,  Naud.  733 
Homocuemia,  Miers,  309  6 
Homostylium,  iVees,  715  a 
Homotropium,  Nees,  679 
Hoplotheca,  Martens,  511 
Hormiactys,  Preuss.  44  e 
Hormodendrum,  Bonorden,  44  c 
Hormomyces,  J?on.  44  6 
Hormospora,  Not.  44  (7, 
Hostmannia,  Miguel,  601 
Houttea,  Zm.  672 
Hoverdenia,  Nees,  680 
Husseia,  5er^-.  44  b Hussonia,  Boiss.  355  6 
Hyacinthorchis,  Bl.  183  r 
Hyalisma,  Champ.  144  6 
Hyalotheca,  iia?/s,  13 
Hydnocystis,  Tul.  44  cZ 
Hydnostachyon,  liebm.  194 
Hyduotrya,  5erA;.  d:  Br.  44  J 
Hydrobryum,  Tul.  483 
Hydroschcenus,  Zollinger,  119 
Hydrospondylus,  i/ssA:L  723 
Hydrostachys,  Pei.  Th.  483 
Hygrocrocis,  Hochst.  632 
Hygrocybe,  Pr.  44  6 
Hymenobolus,  Mont.  44  (Z 
Hymenochsete,  Zt'y.  44  b 
Hymenodium,  Fee,  81 
Hymenophallus,  Nees,  44  6 
Hymenopholis,  Gardn.  715  <7, 
Hyparete,  i?a/.  511 
Hyperbsena,  Miers,  309  6 
Hyperum,  Presl.  489 
Hypnoticum,  jRocZr.  622  b 
HjT)ocarpus,  A.  DC.  444  a 
Hypodematium,  A.  Rich.  183  c, 765  a 
Hypoderma,  DC.  44  rZ 
Hyporhamna,  CcZa.  44  b 
Hypospila,  Fr.  44  d 
Hjrpserpa,  Miers,  309  Z> 
Hyi-tauandra,  Miquel,  262 Hysteria,  183  d 
Hystricapsa,  Preuss,  44 

Icacina,  A.  Juss.  444  Z> 
Ichthyoama,  Schlecht.  90 
Ilcospci-mum,  Miers,  300  6 
lUonieno,  Ma)-Z.  214 Infantea,  Rciny,  715  a 
lugeuhousia,  Mog.  et  Sess.  370 
Inomcria,  Ktzing.  11  /> 
Iiuilaster,         715  a. 
lodes,  jBZ.  271  b 
lodina,  Hook.  444 
lone,  Lindl.  183  ̂  
Ireneis,  Moq.  511 
Iresine,  Browne,  511 
Isacanthus,  iVees,  6S0 
Isoloma,  J5cwZ/i.  672 
Isothea,  Fr.  44  cZ 
Iteadaphne,  Bl.  537 
Ixionanthes,  /ac^-,  573 
Jabotapita,  Plum.  475 
Jacobinia,  Nees,  680 
Jagera,  Blume,  385 
Janraja,  PZw».  214 
Jansonia,  Kippist,  556  Z> 
Jasminanthes,  PZ.  627 
Jateorhiza,  Miers,  309  Z> 
Jeamiarettia,  Gaud.  132 
Jeannerettea,  Hook.f.  25 
Jocaste,  iTZ/i.  205 
Joinvillaea,  (JaMcZ.  132 
Josephia,  Wight,  183  c 
Kalidium,  Moq.  513 
Kanimia,  Gardn.  715  a 
Kefersteinia,  i2c/i6.  183  c 
Kellaua,  ̂ .  DC.  596 
Kentrosporium,  Wallr. 
Kiesera,  R.  556  b 
Kingsboroughia,  Liehn.  385 
Knappia,  Sm.  116  6 
Kohleria,  Pcg-eZ.  672 
Kosteletzkya,  Presl.  370 Krameria,  556 
Kraussia,  F.  Mey.  765  b 
Kretschmaria,  Fr.  44  c 
Krynitzkia,  Fisch.  656 
Ktenospermum,  Xf/M?i.  656 
Kutziugia,  Crouan,  25 
Kjrphocarpa,  Fenzl.  511 
Lachnella,  Pr.  44  d 
Lachnobolus,  Fr.  44  Z> 
Lachnocladium,  LH.  44  Z* 
Lachnopetalum,  Turcz.  385 
Lachnostachys,  i/ooA.-.  511 Lachnostoma,  Krthls.  765  Z> 
Lacis,  Lindl.  483 
Ladenbergia,  iTZsc/i.  765  h 
Lseliopsis,  Lindl.  183  c 
Lagarosiphon,  Harv.  142 
Lagenandra,  Dalzell,  129 
Lagochilum,  iV^ees,  680 
Lagrezia,  Moq.  511 
Lamyella,  Pr.  44  c 
Langia,  Endl.  511 
Langermannia,  Rostk.  44  Z* 
Langsdorffia,  ilfarZ.  90 
Lankesteria,  Lindl.  680 
Lanopila,  Pr.  44  b 
Lansbergia,  de  Vriese,  161 
Lantherus,  Pirsl.  791 
Laphamia,  A.  Gr.  715  a 
Laquearia,  Fr.  44  cZ 
Lamax,  Miers,  622  Z) 
Lasiantbera,  PaZ.  Beauv.  444  Z) Lasiocladus,  Pojer,  680 
Lasioderma,  Mont.  44  c 
Lasiolepis,  Bennett,  477 
Lasiolytram,  Steud.  116  Z* 
Lasiostylis,  PrsZ.  282 
Lathrajophila,  Leand.  90 
Latouria,  PZ.  183  c 
Latrobea,  Meisn.  556  Z) 
Lawia,  Griff.  483 
Tjayia,  556  6 

Lecaba,  Forsk.  309  Z* 
Lecauiodiscus,  Planchon,  385 
Lecanocarpus,  iV^(?c.«,  511 
Lecythea,  Lt'v.  44  c Leiauthostemou,  Miquel,  615 
Leichardtia,  P.  Pr.  627 
Leocarpus,  Lk.  44  Z> 
lieonia,  P.  P.  339 
Leopardanthus,  Bl.  183  c 
Lembosia,  Pffv.  44  d 
Lemmapliyllum,  Presl.  81 
Lemnopsis,  Zipj^M,  483 
Lenormandia,  Sender,  25 
Lepidoceras,  IZbo/L'.  791  (Z Lepidocoma,  Jungh.  556  Z) 
Lepidopetalum,  Blume,  385 
Lepidophytuxn,  /TooZ;.  jzz.  90 
Lepidopyrouia,  A.  Rich,  116  i 
Lepinia,  Decaisne,  601 
Lepionurus,  PZ.  444  a 
Lepistoma,  PZ.  627 
Leptoch£ete,  L(^v.  44  b 
Leptochlsena,  Mont.  67  b 
Leptocytisus,  Meisner,  556  b 
Leptopteris,  Presl.  81 
Leptopteris,  PZ.  605 
Lejjtopus,  PCTxe.  282 
Leretia,  Veil.  444  Z> 
Lestibudesia,  Thouars,  511 
Leucactis,  Edgw.  715  a 
Leucanthea,  Scheele,  685 
Leucaster,  Choisy,  507 
Leuchtenbergia,  SaZm.  748 
Leucocarpus,  Turcz.  701 
Laburnum,  Griseb.  556  Z; 
Leucocodon,  Gardn.  765  6 Leucocnide,  Miquel,  262 
Leucodictyon,  Po-Zz.  556  Z) 
Leucomphalus,  PenZ/i.  556  6 Leucorchis,  Blume,  183  (Z 
Leucorhaphis,  iVees,  679 
Leucosmia,  Benth.  579 
Leucosyke,  Zollinger,  268 
Leucymmeea,  Pj-esZ.  733  Z> Ldveillea,  Fr.  44  cZ 
Levieuxia,  Fr.  4:4:  c 
Libocedrus,  J^ncZZ.  229  a 
Lichenopsis,  Sckwein.  44  d 
Lichenora,  Wight,  183  c 
Ligea,  2VZ.  483 Ligeria,  Pcne.  672 
Lignyota,  Fr.  44  c 
Lijndenia,  Zoll.  733  Z) Limacia,  Zour.  309  b 
Limacium,  Fr.  44  b 
Limnodictyon,  Ktzing.  lib 
Limnogenneton,  Sch.  715  a 
Limnogeton,  Edgio.  210 
Limnonesis,  Klotzsch,  125 
Limouiastrum,  Miinch,  641 
Lindbladia,  Pr.  44  b 
Lindblomia,  Fries.  183  c 
Lindenia,  Martins,  507 
Lindera,  Thunb.  537 
Lindbeimera,  J.       715  a 
Linochilus,  Benth.  715  Z> 
Linscliotenia,  De  Vriese,  695 
Liparopbyllum,  Hook.fil.  501 Liriosma,  Popp.  444  a 
Listrostachys,  Rchb.  183  c 
Lithonema,  Hassall,  19 
Lithosciadium,  Turcz.  779 
Litosiphon,  i/arv.  22  Z) Lobbia,  Planchon,  794 
Locandi,  ̂ cZa?is.  477 
Lomaridium,  Presl.  81 
Lonchostepbus,  Tul.  483 
Lonchostoma,  TFi/tsZr.  785 
Lopadocalyx,  282 
Lopadostacbys,  Klsh.  444  o Lophiodon,  Hook.  f.  67  b 
Lophoderma,  Fr.  44  rf 
Lopliodermium,  Not.  44 
Lophogyne,  TmZ.  483 
Lophophytum,  Srhott.  90 

3  R 
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Lophostylis,  Hochst.  37S 
Lophoxera,  Raf.  511 
Lorinseria,  Presl.  81 
Lorenzanea,  Liebm.  3S5 
Loxanthus,  Nees,  680 
Loxospermum,  Hochst.  556  b 
Lyallia,  Hook.  fil.  501 
Lychnostemon,  Gris.  214 
Lycioplesium,  Miers,  622  b 
Lycomormium,  Rchb.  183  c 
Lysiostyles,  Bcnth.  632 
Mabumia,  Thouars,  172 
Macarthuria,  Endl.  364 
Mackaya,  Am.  315 
Mackenziea,  A'ecs,  680 Macklottia,  Korths.  738 
Maclellandia,  iJ.  Wght.  575 
IVlacphersonia,  Blume,  385 
Macrachajnium,  /^oc)^•.  /.  715  ̂  Macraea,  WigJit,  282 
Macria,  Tenore,  591 
Macrolenes,  iVawd.  733 
Macromiscus,  Turcz.  556  & 
Macronyx,  I>a?3.  556  b 
Macrophthalma,  Gasparrini,  268 
Macroplethus,  Presl.  81 
Macropsidium,  5?.  738 
Macrostigma,  Kth.  205 
Macrostylis,  183 
Macrotomia,  DC.  656 
Maharanga,  A.  DC.  656 
Maieta,  733 
Malachadenia,  Lindl.  183  c 
Malachodermum,  Fr.  44  6 
Mallophora,  ̂ ndL  664 
Malvastrum,  Gray,  370 
Maudirola,  Dene.  672 
Manungala,  Blanco,  477 
Marauthes,  Blume,  467  6 
Marathrum,  ^.  5.  ̂ .  483 
Mappia,  Jacq.  444  6 
Marelia,  Favic?.  656 
Mariantonia,  Parlat.  556  b 
Massaria,  Not.  44  il 
Mastodia,  Hook,  et  H.  19 
Mastomyces,  Mont.  44  c 
Mastostigma,  Stocks,  627 
Mauduyta,  Covim.  477 
Medicia,  Gardner,  605 
Medora,  Z^A.  205 
Meesia,  Gaertn.  475 
Megacarpha,  Hochst.  765  6 
Meisteria,  -Scop.  444  b 
Meladenia,  Turcz.  556  & 
Melalema,  Hook.  f.  715  a 
Melanococca,  Blume,  467 
Melanospermeae,  Harvey,  22  a 
Melanosums,  i\^oi.  44  d 
Melasmia,  Ldv.  44  c 
Melastomastrum,  Naud.  733 Melhauia,  364 
Melicytus,  Forster,  339 
Meliphlea,  Zmcc.  370 
Melogramma,  Fr.  44  (Z 
Mengea,  Schauer,  511 
Meniscosta,  Blume,  467  & 
Menispermum,  Tournef.  309 Meratia,  ̂ .  DC.  656 
Mericarpaja,  Boiss.  771 
Meristotropis,  ii'isc/i.  556  b Mesocarpus,  Ha^sall,  19 
Mesomelxena,  Nees,  119 
Mesospinidium,  i?c/t6.  183  c 
Mesothema,  P?'e.</.  81 Micadaiiia,  R.  Br.  591 
Miconiastrum,  Naud.  733 
Micranthelia,  iVait^i.  733 
Microbotryon,  Lev.  44  c 
Microbrochi.s,  Presl.  81 
Microcera,  i)esm.  44  c 
Micrococca,  Benth.  282 
MicrodesmLs,  Planchon,  282 
Microjambosa,  .Bi.  738 
Microlobus,  Pmt.  556  6 

Micropera,  Lev.  44  c 
Microphysa,  iViawd.  733 
Microphysa,  ScTirenk.  771 
Micropteryx,  Walp.  556  6 
Microsciadium,  //oo/;.  /.  779 
Microscyphus,  685 
Microsijemia,  Hook.  745 
Microspheeria,  Lev.  44  d 
Microspora,  Hassall,  19 
Microstaphyla,  Presl.  81 
Microstegia,  Pres?.  81 
Microstigma,  Trautv.  355  6 
Microstoma,  Bernstein,  44 
Microterus,  PrcJsL  81 
Microth3Tium,  Desm.  44  d 
Midotis,  44  b 
Miltoniasti-um,  Rchb.  183  e Mintelersia,  Martius,  556  6 
Mitrasacme,  Lab.  605 
Mitropliora,  ZA'.  44  d 
Mniopsis,  Tul.  483 
Modeccopsis,  Griff.  788 
Mogiphanes,  ikTar^.  511 
Monachyson,  Pari.  116  6 
Moneucyanthes,  A.  Gr.  715  6 
Monetia,  Lam.  588 
Monetia,  X'i/er.  652 Mougezia,  Fl.  Fluni.  738 
Monobothrium,  Hochstetter,  615 
Monochajtum,  Naud.  733 
Monographidium,  PresL  562 
Monospora,  Hochst.  328 
Monosporium,  ^oji.  44  c 
Monostylis,  2VJ.  483 
Monothecium,  Hochst.  680 
Moritzia,  Z>C.  656 
Mormolyce,  Fenzl.  183  c 
Morocarpus,  Zu<:c.  262 
Mortonia,  ̂ .  (?ray,  588 
Mourera,  Aubl.  483 
Mucronia,  Fr.  44  6 
Mucrosporium,  Preuss.  44  c 
Mundulea,  .Pew</i.  556  b 
Munteria,  Wlprs.  477 
Mutinus,  Fries.  44  6 
Myaris,  PresZ.  458 
Mycetia,  Rnwdt.  765  6 
Mychodea,  Hook.  f.  25 
Myopordon,  Boiss.  715  6 
Myoschilus,  jR.  et  P.  444  a 
Myriachajta,  Zoll.  116  6 
Myriangium,  Berkeley,  60  (/ 
Myriocarpa,  .Beni^.  262 
Myriophysa,  Fr.  44  c 
Myropyxis,  Cesati,  44  c 
Myrrhinium,  ScAort.  738 
Mystropetalinas,  /.  D.  Hooker,  94 
Mystropetalon,  Harvey,  94 
Myxormia,  Berk,  et  Br.  44  c 
Myxothecium,  Kze.  44  d 
Nsevia,  Fr.  44  d 
Nansiatum,  //ci)?i.  271  l> 
Nardurus,  J?oiss.  116  b 
Narthex,  Falc.  779 
Nassula,  Fr.  44  6 
Nastanthus,  Aficrs,  701 
Navasa,  Webb,  570 
Nechamandra,  Planchon,  142 
Neckia,  iTri^Zs.  339 
Nectria,  Fr.  44  d 
Neilreichia,  Fenzl.  715  a 
Nemacaulis,  iVM«.  504 
'Nematoceras,  Hook.  fil.  183  c Nematogonum,  i)esni.  44  c 
Nemostigma,  Planch.  262 
Neodryas,  i?c/(6.  183  c 
Neogyna,  Rchb.  183  c 
Nephelaphyllum,  jBZ.  183  c 
Nephraudra,  Cothen.  664 
Nephroia,  Lour.  309  6 
Nephroica,  Miers,  309  b 
Nephrophyllum,  Ach.  Rich.  632 
Nepsera,  Naud.  733 Neretia,  Moq.  513 

Nerophila,  i^Tawd.  733 
Nesodaphne,  Hook.  fil.  537 
Nesogenes,  A.  DC.  665 
Nestinea,  iJc7i?>.  183  c 
Neuburgia,  601 
Neurecium,  Kze.  44  tZ 
Neustanthus,  Benth.  550 
Nicodemia,  2'er.  685 Nicolsonia,  556  h 
Nima,  Hamilt.  477 
Niota,  Lam.  477 
Niptera,  Fr.  44  d Nitzscliia,  Hassall,  13 
Notea,  ilfog.  514 
Nodulisporium,  Preuss.  44  c 
Noltia,  Schum.  596 
Nomaphila,  Blume,  679 
Norrisia,  Gardner,  605 
Nothaphcebe,  £L  537 
Nothapodytes,  7i?.  444  6 Nothofugus,  Bl.  291 
Nothopegia,  Blume,  467 
Notoceutrum,  iV^a?^d.  733  6 
Noyera,  Tr^cul,  271 Nuttallia,  Torr.  d:  Gr.  565 
Nyctaginia,  Choisy,  507 
Nyssanthes,  ii.  ̂ r.  511 
Ochlogramma,  Presl.  81 
Ochna,  &/ire?>.  475 Octomeris,  Naud.  733  6 
Odontocarya,  Miers,  309  6 
(Enone,  Tul.  483 
Oerstedella,  i£c7i6.  183  c 
Ofaiston,  iia/.  514 
Olax,  Lin.  444  a Oldfieldia,  Bentham,  282 
Olinia,  738 
Ombropliila,  Fr.  44 
Omphacarpus,  Krthls.  372 
Omphalopus,  Naud.  733 
Oncinotis,  ̂ e?zi;/i.  601 
Oncinus,  iour.  601 
Oncodia,  Lindl.  185  c 
Oncoma,  Spreng.  664 
Oncus,  Xow.  214 Onoctonia,  Naud.  733 
Onychacantbus,  iVees,  679 
Oogaster,  Cda.  44  d Oomyces,  Berk.  &  Br.  44  d 
Ophiomeris,  Miers,  172 
Opbiotricbum,  ^Tze.  44  c Ophtbalmacauthus,  Nees,  679 
Ophthalmoblapton,  Allemao,  282 
Opilia,  iioa;6.  444  a 
Oplotbeca,  Nutt.  511 
Orbilia,  Fr.  44 Orchidofunkia,  Rich.  183  c 
Oreobliton,  Durieu,  513 
Oreocnide,  Miquel,  262 
Oreocosmus,  iVawd.  733 
Oreocome,  Edgw.  779 
Omitharium,  ZiwdZ.  183  c 
Ortbaca,  ZT.  758 
Ortbochilus,  A.  Rich.  183  c 
Ortbogramma,  Presl.  81 
Osbeckiastrum,  Naud.  733 
Oscaria,  Xi^ja,  646 
Oscrya,  Tul.  &  Wedd.  483 Osmantbus,  Lour.  617 
Ostropa,  Pr.  44  d 
Ostryocarpus,  Hook.  556  6 
Otidea,  P.  44 
Otolepis,  Turcz.  385 Otomeria,  Benth.  765  6 
Otonycbium,  Blume,  385 
Otopbora,  Blume,  385 
Otosema,  ̂ ewf/i.  556  6 
Otostemma,  .B/.  627 
Ougeinia,  Benth.  556  6 Ouracoccus,  Hassall,  12 
Ouratea,  Aubl.  475 
Oxera,  Lab.  664 
Oxyantbera,  183  d 
Oxymitra,  Presl.  677 
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Oxyrhamphis,  55G  b 
Oxystylis,  A.  Gray,  358 
Oxytlieca,  Nutt.  504 

Pachygone,  Miers,  309  h 
Pachypodium,  Webb,  355  b 
Pachyrapliia,  Presl.  55()  b 
Pachysanthus,  Presl.  765  b 
Pachystacliys,  Necs,  680 
Pactilia,  Fr.  44  c 
Padia,  Zollinger,  116  6 
Pallaviciuia,  de  Notaris,  622  6 
Pandanophyllum,  //(X,ss^■.  132 Papella,  Chcv.  44 
Papperitzia,  Rchb.  183  c 
Papularia,  i^"/-.  44  c Papulaspora,  Preuss.  44  c 
Parabaina,  Mierx,  309  6 
Parableclmum,  Presl.  81 
Paradisanthus,  7Jc/i6.  183 
Parasiticola,  Mart.  44  c 
Paraspalathus,  Presl.  556  6 
Parastemon,  A.  DC.  444  a 
Parestia,  Presi.  81 
Parlatoria,  Poiss.  355  & 
Parmularia,  Ldv.  44  c 
Parrotia,  Gaud.  132 
Parthenice,  ̂ .  ffr.  715  a 
Parthenoxylon,  Bl.  537 
Pasithoe,  Decaisne,  50  d 
Passalora,  Fr.  44  c 
Patagonula,  i.  664 
Pattonia,  Wight,  183  c 
Pattonium,  Presl.  81 
Paulo- Wilhelmia,  Hochst.  679 
Paurocotylis,  5ej'X;.  44  d Paypayrola,  Aubl.  339 
Pectocarya,  656 
Pelianthus,  E.  Mey.  511 
Pelonastes,  Hook.  723 
Peltandra,  282 
Peltophyllum,  Gardn.  144  6 
Peltospermum,  Benth.  765  6 
Peltostigma,  Wlprs.  471 
Pelvetia,  T/mrrf     Dee.  22  b 
Penium,  Ralfs,  13 
Pennantia,  Forst.  444  6 
Penstemonacanthus,  iVee.?,  680 
Pentadynamis,  R.  Br.  556  b 
Pentaglottis,  Tauich,  656 
Pentalophus,  A.  DC.  656 
Pentanura,  jBZ.  627 
Pentaphylax,  Champion,  397 
Pentapterygium,  K.  758 
Pentodon,  Hochst.  765  6 
Pentrias,  iSa/.  511 
Pereira,  Lindl.  309  6 
Pericoelium,  Bonordon,  44  c 
Pericampylus,  Miers,  309  6 
Periclistia,  5m«7i.  339 
Pericome,  A.  Gr.  715  a 
Peridermium,  Lk.  44  c 
Perilla,  662 
Peristrophe,  Nees,  680 
Perizoma,  Mers,  622  b 
Perona,  Fr.  44  b 
Peroneraa,  Jack.  664 
Peronospora,  Cda.  44  c 
Pescatorea,  i?c^6.  183 
Pestalozzia,  Zollinger,  315 
Petalidium,  Nees,  679 
Petalostylis,  iJ.  ̂ r.  556  b 
Peteria,  A.  Gray,  556  b 
Petracanthus,  Nees,  679 
Petrosciadium,  Edgw.  779 
Petteria,  Pres2.  556 
Pfaffia,  Mart.  511 
Pfeiffera,  Salm.  748 
Phaca,  556  6 
Phacelocarpus,  Endl.  22  6 
Phacopsis,  Tulasne,  50  d 
Phajocordylis,  (rnjf.  90 
Phaiiisea},  Blume,  183  c 
Phalerocarpus,  G.  Bon,  758 
Pharmacosycea,  Miquel,  268 

Phclonitis,  C/»t'.  41  c PlieosporeiB,  11  a 
Pherosphaira,  Archer,  229  « 
Philocrene,  jf^ov?/,  483 
Philomeda,  Noronh.  475 
Pliilonotula,  Bruch.  67  6 
Philoxerus,  ilfar<.  511 
Phlebocalymna,  Griff.  444  6 
Phlebophyllum,  iVees,  679 
Phlebosporium,  Jungh.  556  6 
Phloeoscoria,  Wallr.  44  ti 
Phlogacanthus,  Nees,  680 
Phlyctsena,  jycsm.  44  c 
Phiyctospora,  Cda.  44  & 
Pholidophyllum,  Vis.  148 Pholistoma,  iiya,  639 
Phoradendron,  Nutt.  791  cZ 
Phrodus,  Miers,  622  6 
Phylacia,  Lt'v.  44  cZ 
Phyllactinia,  Zf'i;.  44  d Phyllanthera,  Bl.  627 
Phyllepidum,  Raf.  511 
Phyllocalyx,  .^4.  Rich.  556  6 
Phyllocarpus,  Benth.  556  6 
Phyllocoryne,  Hook.  fil.  90 
Phyllodium,  Desv.  556  6 
Phylloedia,  Fr.  44  c 
Phyllopta,  J'r.  44  b Phyllostema,  Neck.  477 
Phyllosticta,  P.  44  c 
Phymatotrichum,  Bon.  44  c 
Physichilus,  iVees,  679 
Physogeton,  S'pach.  514 Physorhynchus,  Hook.  355  6 
Physospora,  jF?-.  44  c Phytocrenacese,  271  a 
Phytocrene,  Wall.  271  6 
Picrtena,  Lindl.  477 
Picramnia,  /Swz.  477 
Picrasma,  Blume,  477 
Picrodendron,  Planch.  477 
Picrotia,  iJL  573 
Piggotia,  Berk.  &  Br.  44  c Pileocalyx,  Gasp.  315 
Piliostigma,  Hochst.  556  6 
Pilosace,  i^'r.  44  b Pimela,  Lour.  460 
Pimentella,  Weddell,  765  6 
Pinelia,  ZmcZL  183  c 
Pinnaria,  £'ndL  22  b Pionandra,  Miers,  622  6 
Pionotes,  Fr.  44  c 
Piptostomum,  LSv.  44  c 
Pironneava,  Gaudich.  148 
Placentaria,  Rabenhorst,  44  c 
Placentaria,  Huerswald,  44  c 
Plagiacanthus,  i^ees,  680 
Plagiobothrys,  i''zsc7i.  656 Plagiopteron,  Griffith,  385 
Plagiostigma,  PmZ.  556  b 
Planodomus,  Preuss.  44  d 
Platanocarpum,  Hook.  fil.  765  b 
Platea,      444  6 
Platycarya,  Zucc.  293 
Platycentrium,  Naud.  733  6 
Platystephium,  Gardn.  715  o 
Platythalia,  Sonder,  22  6 
Plecospermum,  Trdcul,  271 
Plectogyne,  Zmi^;,  205 
Plectophora,  jFocfce,  185  c 
Pleococcum,  Desm.  <Sc  Mont.  44  c 
Pleogyne,  iVfiers,  309  b 
Pleuranthe,  Taylor,  60  c/ 
Pleurocystis,  Bon.  44  d 
Pleuropetalum,  Hook.  fil.  501 
Pleurophytiim,  /Toofc.  Jzi.  715  a 
Plexaure,  Endl.  183  c 
Plocostemma,  Bl.  627 
Plumbagella,  Spach.  641 
Plumbago,  Tourn.  641 
Pneumonanthopsis,  Miquel,  615 
Podanthera,  JFi'fif/if,  185  d Podianthus,  Schnitzl,  214 
Podiopetalum,  Hassk.  556 
Podocoma,  .R.       715  a 

Podocystifl,  ifZ-y.  44  c Podocytisus,  Boiss.  556  6 
PodosphiTera,  Kze.  44  d 
Podosporium,  ifon.  44  c 
Podostaurus,  Junghuns,  428 
Podostemon,  ilic/i.  483 
Poecilandra,  Tulasne,  397 
Pcecilochroma,  Miers,  622  6 
Pogochilus,  Falconer,  183  d 
Pogonotrophe,  Miquel,  268 
Pogopetalum,  Benth.  444  6 Polia,  Tenore,  161 
Polyactis,  X/i.-.  44  c Polybo3a,  iT.  758 
Polycampium,  Presl.  81 
Polychroa,  iour.  499 
Polycuemum,  L.  511 
PolycQslium,  Zucc.  666 
Polycystis,  Zt^v.  44  c Polydesmus,  Mont.  44  c 
Polydiclis,  Miers,  622  6 
Polydictyum,  Presl.  81 
Polyechma,  Hochst.  679 
Polynema,  i^v.  44  c Polyplethia,  Griff.  90 
Polyscalis,  JFixJL  511 
Polysticta,  Fr.  44  & 
Polyzygus,  Balz.  779 
Pompholyx,  Cda.  44  b 
Ponerorchis,  Rchb.  183  d 
Poraqueiba,  Aubl.  444  6 Poronia,  Fr.  44  d 
Porpax,  Lindl.  183  c 
Porteria,  iZoo/.-.  698 Poteridium,  Spach.  562 
Potholobium,  PresL  556  b 
Pozopus,  Hook.  fil.  779 
Praravinia,  Krthls.  765 
Prasanthea,  DC.  672 
Prestinaria,  Sc/i.  715  a 
Pringlea,  Hook.  fil.  355  b 
Prionolepis,  Popp.  715  a 
Prismaria,  Preuss.  44  c 
Proclesia,  K.  758 
Proscephaleium,  Krthls.  765  « Prosorus,  i)a;zdi,  282 
Protomyces,  Nug.  44  c 
Psammaphila,  Fries,  116 
Psammisia,  A".  758 Psammogeton,  Edgw.  779 Paammostachys,  685 
Psathyrotes,  A.  Gr.  715  b Psecadia,  Fr.  44  c 
Pselium,  Zow.  309  b 
Pseudaleia,  Thouars,  444  a 
Pseudaleoides,  Thouars,  444  r. Pseudanthus,  R.  W.  511 
Pseudepidendrum,  /lc/i?».  183  c 
Pseuderiopsis,  2Jc7i6.  183  c Pseudochrosia,  601 
Pseudolmedia,  Trecul,  271 
Peeudopholidia,  ^.  i)C.  665 Psilocarya,  A.  Gray,  119 
Psilolepus,  Presl.  556  6 
Psilopegia,  .Per^.  44  d 
Psilopogon,  Hochst.  116  & Psilostemon,  DC.  656 
Psilotrichum,  Blume,  511 
Psomiocarpa,  PresJ,  81 
PsychropMla,  Gay,  428 
Pterocalyx,  Schrenk,  514 
Pterochsete,  5om.  715  a 
Pterogastra,  Naud.  733 
Pteroglossis,  Miers,  685 
Pteroloma,  Dfs?;.  556  6 
Pteropogon,  DC.  715  a 
Pterostyrax,  iie6.  593 
Pterygopappus,  Hook.  fil.  715  6 Ptilocladia,  Sonder,  25 
Ptilotus,  ii.  Br.  511 
Ptychomeria,  Spruce,  172 
Ptychopetalum,  Benth.  444  a Pulvinaria,  Don.  44  d 
Punueeria,  Stocks,  622  6 
Pupalia,  /mss.  511 
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Purdiaja,  Planchon,  378 
Purpurella,  Naud  733 
Pustularia,  Bon.  44  d 
Pycnarrhena,  Miers,  309  h 
Pycnocoma,  Benth.  282 
Pycnodoria,  Presl.  81 
Pycnophyllum,  Remy,  498 
Pycnop5rrum,  C.  Koch,  116  b 
Pyrenodermium,  Bon.  44  d 
Pyrenodochium,  Bon.  44  d 
Pyrenophora,  Fr.  44  d 
Pyronema,  Mart.  44  d 
Pyxidanthus,  Naud.  733  b 
Pyxidium,  Mnch.  511 
Quadriala,  Zuec.  296,  783 
Quamoclidion,  Choisy,  507 
Quassia,  X.  477 
Quilamum,  Blanco,  570 
Quilisia,       444  a 
Quinchamalium,  Jiiss.  444  a 
Quoya,  Gaud.  664 
Qiiuna,  Aubl.  397 
Kabelaisia,  Planchon,  471 
Rabenhorstia,  -Fr.  44  c 
Rajania,  L.  214 
Ralfsia,  £er^^  22  6 
Ramularia,  i/)i(7.  44  c 
Ramusia,  Nees,  680 
Raoulia,  /TooA-.  /.  715  b Rapatea,  Aubl.  192 
Raphidospora,  Nees,  680 
Raphiostylis,  Planch.  444  & 
Ravenelia,  .Berl*.  et  Curt.  44  c Razoumowskya,  Hoffm.  791 
Reana,  Brign.  116  6 
Rechsteinera,  .Ref/eZ.  672 
Reidia,  Wight,  282 
Reineckia,  ̂ il/i.  205 
Remusatia,  Wight,  129 
Rennellia,  Krthls.  765  6 
Rhabdonia,  ifooA:.  /.  25 
Rhabdosporium,  Chev.  44  c 
Rhseo,  Hance,  188 
Rhapiiidospora,  Fr.  44(7 
Rhaptomeris,  Miers,  309  6 
Rhaptostylum,  jK;<7i.  444  a 
Rhizoglossum,  Presl.  77 
Rbizopogon,  TmL  44  b 
Rhodactinia,  Gardn.  715  6 
Rhodalsine,  Gay,  498 
Rhodoleia,  Champion,  784 
Rhodophiala,  PmL  158 
Rhodospatha,  Piipp.  et  Endl.  II 
Rhombospora,  Krthls.  765  6 
Rhopalidium,  jPr.  44  c 
Rhopalocnemis,  Jungh.  90 
Rbopalostylis,  Miers,  282 
Rhuacophila,  .BL  205 
Rhymovis,  P.  44  6 
Rhyncholacis  Tul.  483 
RhjTichopetalum,  //ocAsi.  693 
RhvTichostele,  Rchb.  183  c 
Rhynchostemon,  Steetz,  364 
Richnophora,  P.  44  6 
Riedera,  jP?-.  44  d 
Rigiostachys,  Planchon,  509 
Rigodium,  Kunze,  67  6 
Robergia,  Des))?.  44  c 
Robillardia,  Casi.  44  c 
Rob5msia,  Martens,  55G  6 
Rodetia,  Moq.  511 
Rodschiedia,  iV/i/?.  556  b 
RcBgneria,  C.  Koch,  116  h 
Romeria,  Medik.  511 
Rosea,  Mart.  511 
Rosellinia,  iV^oi.  44  d Rotaea,  Cesati,  44  c 
Rottbollia,  Scop.  444  a 
Rotulea,  Fr.  44  6 
Rophostemon,  183  d 
Roucheria,  Planchon,  489 
Roupellia,  WaMir.h,  601 
Roussinia,  &'aM(7.  1L'.2 

Roxbiirghia,  ̂ on.  444  a 
Ruppelia,  A.  Rich.  556  6 
Rustia,  Ktsch.  765  6 
Ruthea,  OjMtowski,  44  & Rutosma,  J.  Gray,  471 
Ruttya,  ZTai-v.  680 
Rytigynia,  Bl.  765  6 
Sabia,  Coleb.  467  6 
Sackea,  Rostk.  44  & 
Sacotheca,  iV^ees,  680 Sagotia,  Walpers,  556  Z* 
Saltia,  R.  Br.  511 
Salpichroma,  Jlficr.t,  622  b Samadera,  Gcertn.  477 
Samara,  L.  648 
Sanseviella,  i^c7^&.  20^ 
Santiria,  Blume,  460 
Sarcadenia,  Hort.  Par.  183  d 
Sarcandra,  Gardn.  520 
Sarcoclinium,  Wight.  282 
Sarcocordylis,  Wallr.  90 
Sarcogonum,  Kunze,  504 
Sarcomeria,  Sonder,  25 
Sarcomeris,  Naud.  733 
Sarcopodium,  i'/ift.  44  & Sarcopodium,  Lindl.  183  c 
Sarcopoterium,  Spach.  562 
Sarcophyte,  Sparrn.  90 
Sarcosiphon,  172 
Sarcostigma,       e<  ̂ .  444  6 
Sarcotbeca,  Blume,  489 
Sarmentaria,  Naud.  733  Z> 
Sarratia,  ik/bg.  511 
Sartwellia,  J.  6^r.  715  a 
Satyi-ia,  K.  758 
Satjrrinus,  .Bosc.  44  b 
Sautiera,  Becne.  679 
Savinionia,  Webb,  370 
Saxe-Gothtea,  Lindl.  229  a 
Saxo-Fridericia,  Schomb.  192 
Scapbospermum,  Fdgw.  779 
Schaueria,  iS^ees,  680 Scbellingia,  Steud.  116  6 
Scbieckia,  Karst.  385 
Schmzia,  -ZV^Z/jf.  '44  c Schismatoglottis,  Zo?Z.  194 
Scbizocalyx,  Hochst.  652 
Scbizochilus,  Sonder,  183  c 
Schizoderma,        44  c 
Scbizostoma,  Ehb.  44  6 
Schizothyrium,  Desm.  44 
Scblegelia,  Miq.  674 
Schlimmia,  Xinden,  183  c 
Scbmitzomia,  i^r.  44  (Z 
Schcenleinia,  Ktsch.  765  6 
Schopfia,  Wall.  444  a 
Scbultesia,  Schrad.  511 
Schutzia,  iV'ees,  680 Schuurmansia,  Bl.  343 
Schwabea,  i'rer/L  680 Sciadotenia,  Miers,  309 
Sciaphila,  Bl.  144  6 
Sclerangium,  Zc'v.  44  b Sclerocalyx,  Nees,  679 
Sclerocarya,  Hochst.  467 
Sclerocepbalus,  Boissier,  499 
Sclerochiton,  i/arv.  680 
Scleroglossum,  P.  44  c 
Scleroleima,  i/ooyl;.  /.  715  a 
Scleroon,  Benth.  664 
Scleropus,  Schrad.  511 
Scoleciocarpus,  Berk.  44 
Scopinella,  ifv.  44  d 
Scopularia,  Preuss.  44  d 
Scorias,  Fr.  44  d 
Scorodendron,  Blume,  385 
Scorodosma,  Bunge,  779 
Scutisporium,  Preuss.  44  c 
Scutula,  Tulasne,  50  fZ 
Scybalium,  Sc/iott.  90 
Scyphocoronis,  .(4.  (?/•.  715  a Scyrtocarpus,  Miers,  593 
Scytopteris,  PmL  81         [22  b 
Scvtotharnnus,  Hook.  f.  et  Harv. 

Sebastiano-Schaueria,  Nees^  f.SO Seddera,  Hochst.  511 
Sedgwickia,  Griff.  253 
Semele,  Kth.  205 Semiramisia,  758 
Senacia,  Comm.  588 
Senkenbergia,  Schauer,  507 
SeptocoUa,  Bonorden,  44  b 
Sequoia,  i'jidL  229  a Sericocoma,  Fenzl.  511 
Sericodes,  ̂ .  Gray,  479 
Sericospora,  iV^ees,  680 
Sericostoma,  Stocks,  6^iC) 
Seriella,  Fr.  44  d 
Serppea,  Gardn.  715  a 
Serrafalcus,  Pay^l.  116  6 Sertumera,  Mart.  511 
Sevada,  Afog.  514 
Sicklera,  Sendter,  622  & Sidalcea,  Gray,  370 
Sigmatostalix,  i?c/(6.  183  r Simaba,  Aubl.  477 
Simaruba,  Aubl.  477 
Simonisia,  iVees,  680 
Siphonacantbus,  Nees,  679 
Siphonandra,  JT.  758 
Sisyrocai-pum,  Klotsch,  Cu-?. Smelowskia,  355  b 
Sobolewskia,  Bieb.  355 Socratesia,  K.  758 
Solenanthus,  Ledeb.  656 
Solenidium,  Lindl.  183  c 
Solenocera,  Zipp.  765  /> 
Solenodonta,  Cast.  44  c Sommea,  Bory,  761 
Sonueratia,  X.  /.  575 
Sopbodesia,  K.  758 
Soredium,  Miers,  144  & 
Sorospora,  Hassall,  19 
Sorosporium,  Rudolphi,  44  c Soulamea,  Lamk.  477 
Souleyetia,  (?«Md.  132 
Spanogbea,  Blume,  385 
Spathantbus,  Des^;.  192 
Spathe,  P.  -Br.  477 
Spathelia,  Li7in.  477 
Spatbepteris,  Presl.  81 
Spatbolobus,  Hassk.  556  6 
Spermaxyrum,  Za6.  444  « 
Spbseritis,  Eckl.  et  Zeyh.  346 
Sphserocarpus,  Hassall,  19 
Sphserogyne,  Naud.  733 
Sphaeromyces,  Jlfo^ii.  44  c 
Spbaerophora,  Hassall,  13 
Sphserophora,  .Bi.  765  b 
Sphseropsis,  Lt'v.  44  c Sphaerostichum,  Pre.9L  81 
Spbaerotheca,  Lev.  44  c' Spba3rothylax,  ^zsc/i.  4S3 Spbserozosma,  Ralfs,  13 
Spbenantba,  Schr.  315 
Sphinctocystis,  Hassall,  13 
Sphinctrosporium,  Z^ze.  44  c 
Spicanta,  Presl.  81 
Spicularia,  P.  44  c 
Spironema,  Hochst.  664 
Spirostigma,  iVees,  680 
Spirotajnia,  i?a(/s,  13 
Sporledera,  Bernh.  670 
Sporonema,  Desm.  44  c 
Sporoscbisma,  .BerA-.  eZ  Br.  44  c 
Sporotbeca,  Cda.  44  c 
Sprucea,  Hook.  f.  67  b Stacbj^acantbus,  Nees,  679 
Stacbystemon,  Planchon,  282 
Stanbopeastrum,  ifcA?>.  183  c 
Stauroglottis,  Schauer,  183  c 
Staurophallus,  Mont.  44  Z> 
Staurostigma,  Scheidu:  129 
Stapbidiastrum,  Naud.  733 
Stapbidium,  Naud.  733 
Steetzia,  ie/im.  60  d 
Steganotajnia,  Hochst.  779 
Stegobolus,  Moni.  44  /< Steiremis,  Raf.  51] 
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Steuimuria,  Prtuss.  44  c 
8temouacauthus,  Aces,  C79 
tetemouurus,  Bl.  444  b 
8teinoptera,  Miers,  172 
Stuuaudrium,  Nect<,  (iSO 
ytengelia,  Neck.  483 
Steuochasma,  Mviuel,  '111 Stenodou,  Naud.  733 
Stenogouum,  Niitt.  504 
Stenosiphouium,  Nees,  67ii 
Steuosolenium,  Ti'rcz.  65() 
Steuostei)liauu.s,  A>r.s,  (580 
Stephauia,  Luar.  ;;()9  6 
Stephauopodium,  Piipp.  331 
Stuphanotrichum,  Na.ail.  733 
Stephegyue,  KrtJilK.  7G5  /!; 
8tepheiisia,  Ttt/.  44  t< 
Stereocladon,  ̂ oo/,'.  /.  el  liari 2-2  6 
Sterrebeckia,  Lk.  44  6 
Steudelia,  ilfar?.  339 
ytictophyllum,  Edtjw.  7lo  t> 
iStictosiphonia,  Alont.  25 
ytigmatella,  BerL.  44  c 
Stigmatia,  Fr.  44  c« 
Stigmella,  Ldv.  4A  c 
Stilaginella,  Tidasne,  259 
Stilbodendrum,  Bon.  44  c- IStippia,  Sch.  715  a 
Stracheya,  Be^ith.  556  6 
Strakfea,  Presl.  794 
Streblosa,  Krthls.  765  a 
Streleskia,  /foo/c  693 
Streptolirion,  Eelgw.  188,  218 
Streptosema,  Pres^.  556  b 
Streptosolen,  Miers.  685 
Strombosia,  Bl.  444  a 
Strongylocalyx,  Bl.  738 
Strophades,  5oiss.  555  b 
Stropharia,  Fr.  44  6 
Strumella,  Fr.  44  c 
(Struvia,  Sonder,  22  6 
Sturtia,  -R.  Br.  370 
Stylapterus,  J.      J.  578 
Stylodiscus,  282 
Stylonites,  Fr.  44  & 
Suchteleuia,  Karel.  656 
Sukana,  iZrt/.  511 
Sussea,  Gaud.  132 
Syama,  /ojies,  511 
Sycomoms,  Gasparrini,  268 
Sympleura,  Miers,  593 
Syngramma,  /.  <SHi.  81 
iSyuoecia,  Miquel,  268 
Synsphasria,  5ori  44  d 
Syusporium,  Freuss.  44  c 
Synthlipsis,  J.  ffy.  355  b 
Taeniola,  Bonordtn,  44  c 
Taonia,  /.  Ag.  22  6 
Talinopsis,  A.  Gray,  501 
Tamnus,  Juss.  214 
Tamus,  i.  214 
Tandonia,  Moq.  524 
Tarrietia,  Bluvie,  477 
Taurostalix,  iit7<6.  183  c 
Teclea,  Belile,  471 
Telanthera,  ii.  Br.  511 
Teliostachya,  iV'ees,  680 Teiiorea,  Gas'parri7ii,  268 Terniola,  Ti^L  483 
Testudinaria,  Salisb.  214 
Tetanoxia,  Rich.  444  a. 
Tetracarpgea,  Hooker,  572 
Tetracheilos,  Xe/im.  556 
Tetracrypta,  Gardner,  784 
Tetrameris,  Naud.  733 
Teti-amerium,  iVees,  680 Tetrapleura,  ParL  779 
Tetraploa,  Ber-k.  ct       44  c 

Tetraptera,  Miers,  172 
Tetraraphis,  Miers,  504 
Tetrastemoii,  //oo/i.  738 
Teucridium,  Hook.  664 
Tliecaphora,  Fingerh.  44  c 
Theleporus,  i^'r.  44  b Thcleophyton,  Hook.  jil.  513 
Themistoclesia,  K.  758 
Theyodes,  ̂ .  Rich.  765  6 
Thisbe,  Falconer,  183  c 
Thisinia,  (?HJ.  172  • Thonningia,  Schuiii.  90 
Thottea,  794 
Thunia.  Rchb.  183  f 
Thwaitesia,  Mont.  19 
Thymopsis,  /Am6.  406 
Thysauella,  A.  Gray,  504 
Thysanocarpus,  Hook.  355  6 
Thysanopyxis,  Cesati,  44  c- 
Thysanothecium,  ilfomi.  <£•  Berk. 50 
Tilaclilidium,  Preuss.  44  c 
Tiliacora,  Coie6.  309  b 
Tilletia,  Tul.  44  c 
Tilmadoche,  Fr.  44  6 
Tiusea,  Bivona,  183  c 
Tiuantia,  Martius,  507 
Tinomiscium,  Miers,  309  6 
Tiuospora,  Jfiers,  309  6  i 
Tomassinia,  Bertol.  779 
Tomex,  Forsk.  652 
Topospora,  i<'r.  44  c Tornabenea,  Webb,  779 
Torsellia,  Fr.  44 
Tournonia,  Jfof/.  524 
Toxostigma,  A.  Rich.  656 
Toxotropis,  Turcz.  556 
Trechona3tes,  Miers,  622 
Ti-eculia,  Decaisne,  271 
Trianantlius,  iV^ees,  679 
Triautlius,  //ooA:.  HI.  715  6 
Tribrachya,  ̂ ri^is.  765  b 
Tribulopsis,  R.  Br.  479 
Trichampliora,  Jangh.  44  6 
Trichanthe,  Decaisne,  672 
Trich  aster,  Czernai,  44  7 
Trichoa,  J'/tcZi.  309  6 Trichoa,  Pers.  309  6 
Trichocoma,  Jungh.  44  6 
Trichocotyle,  CcZa.  44  b 
Trichogonia,  Gardn.  715  a 
Tricholoma,  Benth.  685 
Trichopodium,  Presl.  556  6 
Trichosacme,  Zmcc.  627 
Tvichosporum,  Fr.  44  c 
Trichostroma,  Preuss.  44  cZ 
Tricostularia,  Nees,  119 
Trigonaja,  Crouan,  25 
Trigonocystis,  Hassall,  13  ' Trigonotheca,  Hochst.  588 
Trillidium,  Zi/i.  218 
Trilophus,  i^'isc/i.  309  6 Trineuria,  Presl.  556  6 
Triolena,  Naud.  733 
Trioptolomea,  Mart,  bbb 
Tripetaleia,  Sieb.  444  a 
Trip teran thus,  IFaiJr.  172 
Tripterella,  Mart.  172 
Tripterella,  Mich.  172 
Triptolomea,  556  6 
Triuridace?e,  144  a 
Triui-is,  Miers,  144  b Tristicha,  Thouars,  483 
Trochila,  Fr.  44 
Tromsdorffia,  Ma.rt.  511 
Trophianthus,  iScJieithc.  163  f 
Trophis,  P.  Browne,  268 
Trypbera,  Blume,  511 
Trypothallus,  //ooL  <£•  19 Tuckeya,  Gaud.  132 

Tulocarpus,  715  rt 
Tydaja,  Bene.  672 
Tyloglossa,  Hochst.  680 
Tyria,  ̂ .  758 
Ubi:«a,  J.  Gr.  b 
Ubium,  Rumph.  214 
Ubdea,  Kth.  715  a 
Ulocladium,  Preuss.  44  c- Uncinula,  Lilv.  44  cZ Uranthera,  Naud.  733 
Uruula,  Pr.  44  cZ 
Urodesmium,  Naud.  733 
Urodoii,  Turcz.  556  6 
Uroinyces,        44  c 
Urostigma,  Gasparrini,  268 
Valoradia,  Hochst.  641 
Valsa,  ii*/'.  44  d Vava;a,  5en«/i.  462 
Venturia,  Not.  4:4  el 
Veprecella,  Naud.  733 
Verticillicladium,  Preuss.  44  c 
Vesalea,  Martens,  767 
Victoriperrea,  6ramZ.  132 
Vignoldia,  A.  Rich.  765  b 

I  Vinsonia,  GawcJ.  182  ■ Viscacese,  Miers,  791  c 
!  Visiania,  DC.  617 
Visiauia,  Gasparrini,  268 

I  Vittmanuia,  FaZ(Z.  477 I  Vogelia,  Giiiel.  172 
i  Vogelia,  Lam.  641 
j  Voigtia,  Ktsch.  765  6 ■  Voyriella,  Miquel,  615 

j  Wagatea,  J>alz.  556  6 Wahlbergella,  Ruppr.  498 
Wailesia,  ZiwcZL  183  c 
Walkera,  Schreb.  475 
Wallinia,  3fog.  513 
Warcziewiczella,  Rchb.  183  c 
Warthemia,  Boiss.  715  tt 
Weddelina,  Tul.  483 
Weinmannodora,  i^"/'.  44  c Whitlavia,  Harvey,  639 

i  Widdringtonia,  £';<cZL  229  a 
j  Wigmannia,  Meyer,  765  a Wilhelmsia,  C.  Koch.  116  6 
!  Wislizenia,  Engelm.  358 
Wissadula,  iHecZ.  370 
Wormia,  Vahl.  394 
Wurmschmidtia,  Sch.  715  ct 
Xantho,  iie/my,  715  a Xeraudra,  Raf.  511 
Xerosiphon,  Turcz.  511 
Xerospermum,  Blume,  385 
Ximenia,  Blume,  444  a 
Xiphizusa,  iic/iZ).  183  f 
Xiphosium,  Griff.  183  c 
Xylaria,  Schrank,  44  tZ 
Xylochseras,  Pr.  44  c 
Xyloglossum,  P.  44  c 
Xylogi-apha,  Fr.  44  cZ Xyloidiutn,  Czern.  44  6 
Xylopjodium,  JkfoTif.  44  b 
Ypsilonia,  Lev.  44  c 
Zasmidiutn,  Fr.  44  cZ 
Zerdana,  Boiss.  355  & 
Zinostachys,  Kitsch.  282 
Zoopsis,  Hooker,  60  cZ 
Zoosporeae,  Decaisne,  11  fi Zwardekronia,  Krthls.  765  c. 
Zygolepis,  Turcz.  385 
Zygosporium,  l/o/t^.  44  c 
Zythia,  J"/-.  44  f 
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African  Teak  or  Oak,  273 
Ambatcha,  129 
Anamirta  paniculata,  309  h 
Ant-tree,  504 
Apple,  monkey-,  402 Ash,  poison,  467 
Bags,  872 
Balsam-tree,  402 
Bayee  Balsam,  460  6 
Biscuit-Roots,  779 
Blanco,  570 
Boehmeria  nivea,  262 
Botryopsis  platyphylla,  309  a 
Butua,  309  a 

Caap^a,  309  a 
Calumba,  309  a 
Cantor's  Collections,  784 Caoutchouc,  601 
Casimiroa  edulis,  458 
Catmint,  662 
Chacha,  315 
China  Grass,  262 
Chocho,  315 
Choho,  556  h 
Chondrodendron  convolvula- 

ceum,  309  a 
Cinerea,  309  a 
Cissampelos  glaben-ima,  309  a Cissampelos  glabra,  309  a 
Cissampelos  Mauritiana,  309  a 
Cissampelos  obtecta,  309  a 
Cissampelos  ovalifolia,  309  a 
Cissampelos  Pareira,  309  a 
Cocculus  Cebatha,  309  b 
Cocculus  Indicus,  309  b 
Corchorus  capsularis,  372 
Coscinium  feuestratum,  309  a 
Cupressus  Thyoides,  229  a 
Damouch,  390 
Eboe  Nut,  556  a 
Ensesella,  492 
Enteltal,  627 
Euphorbia  Abyssinica,  273 
Euphorbia  Petitiana,  273 
Fat  Pork,  402 
Ficus  panifica,  268 

Fique  Modique,  402 Frankincense,  460  a 
Galuncha,  309  a 
GUnus,  52  6 
Googul,  460  b 
Grass,  China,  262 
Guggur,  460  b Gum,  hog,  402 
Gunny,  372 
Gutta  Percha,  591 
Hancornia  speciosa,  601 
Hats,  Panama,  132 
Hog  gum,  402,  467 
Impatiens  tinctoria,  492 
Incense,  460  a 
Indigo,  556  a 
Jateorhiza  palmata,  309  a 
Jipijapa,  132 Juniperus  procera,  229  a Jute,  372 

Khumr-ool-majnoon,  309  6 
Kigelia  abyssinica,  677 
Kmo,  556  b Kolkoual,  273 

Lotophagi,  390 
Lotus  tree,  390 
Lucuma  mammoaa,  591 
Manchineel  273 
Mangaba,  601 
Mango,  mountain  or  wild,  402 Manihot  Aypi,  273 
Maker,  460  6 
Makker,  460  6 
Meder-Deur,  677 
Mitchamitcho,  489 
Mokmoko,  504 
Monkey-apple,  402 Mountain  or  wild  Mango,  402 
Mudar,  627 

Nut,  Eboe,  556  a 
Oak,  African  Teak,  or,  273 
Oldfieldia  africana,  273 

Olibanum,  460  a 
Orolha  de  On?a,  309  a 
Oxalis  anthelmintica,  489 
Pach^na,  309  a 
Palo,  309  a 
Panama  hats,  132 
Pareira  brava,  809  a 
Patchouli,  662 
Poison  Ash,  467 
Polyosma,  720 Pooah,  262 
Pooh-pooh,  779 
Pork,  fat,  402 Portorico,  132 
Puchd;  Pat,  662 
Puya,  262 
Racine  amfere,  526 
Rhus  Metopium,  402 
Rhus  venenata,  467 
Rice  Paper,  781 
Rumex  abyssinicus,  504 
Sama,  262 
Sechium  edule,  815 
Schelamanik,  565 
Schmidelia  africana,  385 
Spondias  Birrea,  467 Sterculia  guttata,  362 
Sterculia  villosa,  362 

Teak  or  Oak,  African,  273 
Thida,  229  a 
Tiuospora  Bakis,  309  a 
Tinospora  cordifolia,  309  a 
Tinospora  verracosa,  309  a 
Tobacco  root,  526 
Triplaris  Bonplandiana,  504 
Urtica  simensis,  262 
Uva  del  monte,  309  a 

Vanzey,  or  Wanzey,  629 Vutsunab,  129 

Wanzey,  or  Vanzey,  629 
Weai-vel,  309  a 

Zadd,  229  a 



906 

A  LIST  OF  THE 
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A.  Br.— A.  Brongn.=Adolphe  Brongniart. 
A.C. — A.Cunn. — A.Cunningh.—AUanCunninghani. 
A.  DC.—Alph.  I)C.=Alphonse  De  CandoUe. 
A.  Gr.=Asa  Gray. 
A.J.— A.  de  J.—A.  Juss—Ad.  de  Juss.=Adrien de  Jussieu. 
A.  It.— A.  Rich.—Ach.  Rich.=AchiUe  Richard. 
Ach. — Achar.  =Acharius. 
Ad.  Brongn.=Adolphe  Brongniart. 
Ad. — Adans.=Adanson. 
Afz.—A fzel. = Afzelius. 
Ag.—Agh. = Agardh. Ait,= Alton. 
Alb. — Albert. =Albertini. 
All. — AlUon.  =Allioni. 
Amm.= Amman. 
Andr.= Andrews. 
Andrz.=Andrzejowsky. Ard.=Arduini. 
Aresch.  =Areschoug. 
Arn.=Arnott. 
Arrab. =Arrabida. 
Arrud.  =Arruda. 
Aub. — Aubl. = Aublet. 
Auct. = A%ctorum. 
Aug.  de  St.  Hil. — Auguste  de  St.  HUaire. 
B.  et  F.= Bluff  and  Fingerhutt. 
B.  et  Mont. = Berkeley  and  Montagne. 
B.  et  W.=Bartling  and  Wendland. 
Bab. =Babington. 
Banc.  =  Bancroft. 
Barn. = Barneoud. 
Bart. = Barton. 
Bartl.=Bartling. Batt.=Battarra. 
Bauh.=Bauhin. 
Baumg.  =  Baumgarten. Beauv.=Palisot  de  Beauvois. 
Bel  .—Belang. = Belanger. Benn.=  Bennett. 
Benth. = Bentham. 
Berg.=Bergius. 
Berk. — Berkel. = Berkeley. Berl, = Berlandier. 
Bernh. = Bernhardi. 
Bert.—Bertero. 
Bertol.—Bertoloni. 
Bess.—Besser. 
Bieb.—Bieberst.  =  Bieber stein. 
Big. — Bigel.=Bigelow. Bisch.=Bischoff. 
Bl. — Blum.=Blume. 
Blackw. — Blackwell. 
Blanc.=Blanco. 
Bluff  et  F. -Bluff  and  Fingerhutt. Boehm. — Boehmer. 
B(ffrh.—Boerhaave. 
Boiss. — Bois. — Boissicr. 
Boj.—Bojcr. Bonat.  =  Bonali. 
Bong.=Bongard. 

Bonnem.=Bonnemaison. 
Bonpl.  =  Bonpland. Bark. — Borkh.=Borkhausen. 
Bouch.=Bouchd. 
Bowd. =Bowdich. 
Br.-Bridel. 
Br.— Brown. 
Brebis.  =Brebisson. Brid.^Bridel. 
Brign.  ̂ Brignoli. 
Brongn.  =  Brongniart. Brat.—Broter. = Brotero. Bt/i.=  Bentham. 
Buch. — Buchan.= Buchanan. Bull.=Bulliard. 
Bung.  —Bunge. Burch .  =  Burchell . 
Burm.  —  Burmann. 
BUttn  =Buttner. 
Buxb. =Buxbaum. 

C.  A.  M.—C.  A.  Mey.  =  C.  A.  Meyer. 
C.  Bauh.  =  Caspar  Bauhin. 
C.  Ehrenb.  =  Charles  Ehrcnberg. 
C.  F.  W.  M.—C.  W.  M.  =  C.  W.  Meyer. C.  C.  Gmel.  =  C.  C.  Gmelin. 
Cabrer.  =  Cabrera. 
Cald.  =  Caldas. 
Camb. — Cambess.  =  Cambessddes. 
Casar.  =  Casaretto. 
Cass.  =  Cassini. 
Castg.  =  Castiglione. 
Cat.  Hort.  Par.  =  Catalogus  Horti  Parisiensis. Catesb.  =  Catesby. 
Cav. — Cavan.  —  Cavanilles. 
Cav.  et  Sech.  =  Cavalier  and  Sechier. 
Ch. — Cham,  =  Chamisso. 
Ch.  et  Sch.  —  Chamisso  and  Schlechtendahl. 
Chap.  —  Chapman. Chav.  =  Chavannes. 
Chev. — Cheval.  —  Chevalier . 
Chois.  =  Choisy. 
CI.  Gay.  =  Claude  Gay. Clem.  —  Clemente. 
Clus.  —  Clusius. 
Col.—Colebr.  =  Colebrooke. Coll.=Colla. 
Comm. — Commers.  =  Commerson. 
Commel.  —  Commelyn. 
Cord.  =  Corda. 
Corr.  =  Correa  da  Serra. 
Cunning. = Cunningham. Cuss.  =  Cusson. 
Cyrill.  =  Cyrilli. 
D.  Don.  =  David  Don. Dal.=Dalechamp. 
DC. -De  Candolle. 
Dec. — Dne. = Dccaisne. 
Dec.  et  Th.=Decaisnc  and  Thiirct. Del.—Delil.  =  Delile. 
Dclabr.—Delabre. 
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iJelaun,  =Delaunuy. 
Dennst.  =  Dennstedl. 
JJesc.  =  Descourtilz. 
Desf. — Desfont. = Desfontaines. Desm. — Desmas.  =  Desmaziercs. 
Dcsp.=Despretz. Desv.  —  Desvaux. 
Dies.^^Diesing. 
Dietr.^  Dietrich. 
D  ill. — Dillen. =JJillenius. 
DUin—Dittm.—Dittmar. 
Domb.—Doinbey. 
Dong.  — Douglas. 
Dryand.  =Dryander. 
Duf.=Dufour. Duham.  —  Duhamel. 
Dum.—Dumort. — Dmnortier. 
Dun.—Dunal. 
nup.  Th—Dup.  Thouars.-Dupetit  Thouars. Dur. — Durazz.=Durazzo. 
Duv.=Duvau. 
E. — End. — Endl.  =  Endlicher. 
E.  M. — E.  Mey.  — Ernst  Meyer. 
E.  Z.—E.  et  Z.—Eck.et  Zcy.-Ecklon  and  Zeyher, Eckl.  —  Ecklon. 
Ed.  pr.  =  Editio  prior. 
Ed.  prim.  =  Editio  prima. 
Ehr. — Ehrenb.  =Ehreiiberg. Ehrh.  =  Ehrliart. 
Ell.  =  Elliott. 
Engelm.  =  Engelmann. Eschw.  =  Eschweiler. 
F.  =  Fischer. 
F.  et  M.—F.  et  Mey.  =  Fischer  and  Meyer. Fabric— Fahricius. 
Falc.  — Falconer. Feuill.  —  Feuille. 
Fisch.  —  Fischer. 
Fl.  Fl.— Flora  Fluminensis. 
Fl.  Mex.  =  Flora  Mexicana. 
Fl.  Wctt.  =  Flora  Wetteravensis. 
Flork.:=Fl6rke. 
Flot.  —  Flotow. 
Flugg.  —  Flvgge. 
Fors'k.  —  Forskahl. ForsL  —  Forster. 
Fr.  =  Fries. 
Fr.  Syst.— Fries  Sy sterna. 
Frcs. — Fresen.  —  Fresenius. 
Fi-a!l.=Froslich. 
Fror.—Froriep. 
Filrnr. — Fiirnrohr. 
G.  B.  — George  Bentham. 
G.  D.—G.  Don.  =  George  Don. Gaill.  =  Gaillon. 
Gard. — Gardn.  —  Gardner. 
Gartn.  —  Gcertner. 
Gaud. — Gaudich,  —  Gaudichaud. GawL  -  Gawler. 
Ging.  =  De  Gingins. Ginn.  =  Ginnanni. 
Gill.  ̂ Gillies. 
Gled.  =  Gleditsch. 
Gmel.  =  Gnielin. 
Gom.  — Gomez. 
Grah.  =  Graham. 
Gratel.  =  Grateloup. 
Gren.  —  G^-enier. Grev.  —  Greville. 
Gries. — Gris. — Griseb.  =  Grisebach. 
Griff.^  Griffith. 
Gron.—  Gronov.  =■  Gronovius. 
Guett.  =  Guettard. 
Guill. — Guillem.  —  Guillemin. 
Guill,  et  P.  =  Guillemin  and  Pcrrottet. 
Gusson.  =  Gussone. 
IT. — Hiimb.  =Humboldt. 
II.  B.  K.  —  linmboldt,  Bonpland,  and  Kunth. 
H.  et  A.  —  IIt,:jker  and  Arnott. 
H.  et  B.—H.  ct  BonpL= Humboldt  and  Bonpland. 
H.  et  G.= Hooker  and  Greville. 

H.  et  J.  —  Ilombron  and  JacquinoL 
Hall.^Hallcr. 
Ham.—Hamilt.  =  Hamilton. 
Hartm.  =  Hartmann. Harv.=  Harvey. 
lIass.=Hassall. 
llasselq.  =  Hasselquist. 
Hassk.  =  Hasskarl. 
llaw.  —Haworth. 
Hayn.  —  Hayne. Hedw.=Hedung. 
Heist.  =Heisler. 
IIellen.=Hellenius. Herb.  =^  Herbert. 
fIerit.=L'Heritier. flernand. -Hernandez. 
Hffsg.—nffnHj(h=Hoffmanscgg. Hocks.— Hochst. = Hochstetter. 
Hoffm.  —  Hoffmann. 
Hon.  Bell.  =  Honorius  Belli. Hook.  =  Hooker. 
Hook,  et  Arn.=Hooker  and  Arnott. 
Hook,  f.- Hooker  the  younger. Hopp.  —  Hoppe. 
Hor.—Horan.  =  Horaninow. Hork.  —  Horkel. 
Horn.—Hornem.  =  Hornemann^ Hornsch.  —  Hornschuch. 
Hort.  Hisp.-Hortus  Hispamcus. Hort.—Hortorum. 
Houst.— Houston. 
Houtt.  —  Houttuyn. 
Hskl.=Uasskarl. 
Hst.  — Hochstetter. 
Hub.  =  Hubert. 
Huds.  =  Hudson. 
Hug.—Hugel. 
Isn.—Isnard. 
J.—Jussieu. 
J-  Ag  —J.  Agdh.  =  Agardh  the  younger. 
J.  J.  B.-J.  J.  Bennett. J.  am.  =  John  Smith. 
J.  St.  Hil.=Jaume  St.  Hilaire. 
J.  W.  Schm.=J.  W.  Schmidt. 
Jacq.=Jacquin. Jaub.=Jaubert. 
Jaub.  et  Spch.—Jaubert  and  Spach. 
Jon.=Jones. 
Jungh.^Junghuns. 

\  Juss.=Jussicu. 

K.  Mull.— Karl  Midler. 
K.  et  H.—Kuhl  et  H.^Kuhl  and  Husselt. Ka.—Kar.—Karel. = Karelin. 
KcBmpf.-Kaim.pfer. 
Kuulf.  =  Kaulfuss. Kch.  =  Koch. 
Kl.—Klzh.^Klolzsch. 
Kcd.  —  Kosler. Kon.—Konig. 
Korth.=Korthals. Kostel.  =Kosteletsky. 
Kth.  =  Kunth. 
Ktz.—Ktzing.—Kutz.-Kutzing. Kze.—Kunze. 
L.=LinncBUS.  . 

L.  C.  R.—L.  C.  Rich.— Louis  Claude  Richard. L.  etZ.  =  Lehmann  and  Zeyher. 
L.  et  Lex.—Llav.  and  Lexarsa. 
L.f.=Linn(Bus  the  younger. 
l_  et  O.—Lk.  et  0.=Link  and  Otto. 
Labill.—Lab.-Labillardiere. 
Lag.—Lagasc.  -  Lagasca. Lallem.—Lallemand. Lam.  —  Lamark. 
Lamb.  =  Lambert. 
Lamx.  =  Lamouroux. 
Lapeyr.—Lapeyrouse. Lavrad.  —  Lavrado. 
Laws.  —Lawson. 
Leandr.—Leandro  da  Sacramento- 
Ledcb.—Ledebour. 
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Lehm.=:Lehmann. 
Lem.—Lemair,=Lemaire. 
Lepr.  =  Leprieur. Lesch.—Leschm.=LeschenmiU  de  la  Tour. 
Less.  =  Lessinff. 
Lestih.  =  Lestiboudois. 
Leo. — Leveill.  —  IJveilld. 
Lher.=L'Heritier. Lib.  z=  Libert  or  Libosch. 
Licht. = Lichtenstein. 
Lilj.  —  Lilja. 
L'indl. = Lindley. Linn.  =  Linnceiis. 
Linn.  f.  —Linnceus  the  younger. 
LI. — Llav.  —Have. 
LI.  et  L.  =Llave  and  Lexarza. 
Lk.  —  Link. 
Lodd.— Loddiges. 
L'nji.  =  Loeffling. Loud.  — Loudon. 
Lour. — Loureir.  =  Loureiro. 
Ludw.=Ludwig. 
Lyngb.  —  Lyngbye. 
M.  =  Monch. 
M.  B.  ~  Marschall  von  Bieberstein. 
M.  0.  Curt.  =  M.  0.  Curtis. 
M.  et  D.  —  Morren  and  Decaisne. 
M.  et  S.=Mogino  and  Sesse. M.  et  Z.  =  Martins  and  Zuccarini. 
Mac/ad. = Macfadyen. Mans.=Mamo. 
Maratt.=Maratti. 
Marcgr.  —Marcgranf. Mart.  =  Martins. 
Med. — Medik.  =  Medikus. 
Meisn. = Meisner. 
Men. — Mengh.  —  Meneghini. Mentz.  =  Mentzel. 
Mert.  =  Mertens. 
Mey.=Meyen. 
Mich. — Michx.  =  Michaux. 
Michel. — Micheli. 
Mik.—Mikan. 
Mill.^  Miller. 
Miq.=  Miguel. Mirb.=Mirbel. 
Mit.— Mitch.  =  Mitchell. 
Mog.  et  Sess. — Mog.  et  S.=Mopino  and  Sesse. Mol.—Molin. — Molina. Mon.=  Monch. 
Mo7tn.  =  Monnier. 
Mont. = Montagne. 
Moq. = Moquin  Tan  don . Mor.  =Morison. 
Moric. = Moricand. 
Morr.  —  Morren. 
Muhl.—Muhlenb.  =  Muhlenberg, M urr.  —  Murray. 
Mut.  =Mutis. 
N.  et  M.=Nees  and  Martins. 
N.  Burm.—N.  Burmann. 
Naud.  =  Naudo. 
Neck.—Necker. 
Ne.es  ab  Esen.  =  Nees  von  Esenbeck. 
Ner.  ~  Neraud. 
Newm.  —  Newman. 
Nor. — Noron. — Noronh.=Noronha, 
Not.  =  Notar.  =  Notaris. 
Nutt.=Nuttall. 

Op.  et  C.  =  Opiz  and  Corda. 
Ort. — Orteg.  —  Ortega. Ott.-Otto. 
P.—Pers.  =  Per.90on. 
P.  Alp.  =  Prosper  Alpinns. P.  Br.— Patrick  Browne. 
P.  et  E.—Poeppig  and  Endlicher. Pal.=Palisot  de  Beauvois. 
Pall.  =  Pallas. 
Panz.= Panzer. 
Pari. — Parlat. = Parlatnre. 
Pauq.  =  Pauquy. 

Pav.=Pavon. 
Ferl.  —  Perleb. 
Fers.=Pcrsoon. 
Pet.—Petiv.  =  Petiver. 
P/eiff.=P/eiffer. Picciv.  =Piccivoli. 
PL— Plum.  =  Plunder. 
Pluk.—Pluken.  =  Plukenef. Poir.=Poiret. 
Poit.  =  Poi(cau. 
Pollin.=zPollini. 
Ponted. = Pontedera. 
Popp.  =  Poeppig. 
Pr.  =  Prcsl. 
Ps.=Persoon. 

R.  Br.—R.  Brown. -Robert  Brotm. 
R.  et  P.—R.  et  Pav.  —  Ruiz  and  Pavon. 
R.  et  S.-R  et  Sch.  =  Romer  and  Schultes. 
Rad. — Radd.  =  Raddi. 
Raf.—Rafin.  —  Rafinesque. Rchb. = Reichenbach. 
Rebent.  —  Rebentisch. 
Ren.=^Renealm. 
Reich. — Reichenb.—Reichh.—Rchb.  —  Reichenbach. Reinw.  —  Reinwardt. 
Rh.—Rheed.=Ifheede. 
Rich.  =  L.  C.  Richard. 
Riv. — Rivin.  =  Rivinns. 
Rob.  et  Cast.  —  Robillard  el  Castagne. Robill. — Robillard. 
Robins.  =  Robinson. 
Rodrig.  =  Rodrigites. Rohl.  =  Rohlinff. 
Roland.  —  Rolander. 
Rom.  et  Sch.  =  R6mer  and  Schultes. 
Rottb.  =  Rottboll. 
Rouss.  =  Roussel. 
Roxb. — Roxburgh. 
Roz  =Rozier. 
Rudg.  =  Rudge. 
Ruiz  et  P. — Ruiz  et  Pav.—Ruiz  and  Pavon. 
Rumph.  —  Rumphiiis. 
Rupp.  =  Ruppius. Russ.  =  Russegger. 

S.  et  Z.=Siebold  and  Zuccarini. 
S.  Hil.=Aug.  de  St.  Hilaire. 
S.  Mans.  —  Silva  Manso. 
S.  Muf.  =  Sebastian  Mutis. 
Sal. — Salis. — Salisb.  =  R.  A.  Salisbury, 
Sauv. — Sauvag. — Sauvages. Sav,=Savigny, 

— tichr.  —  Schrader. 
Sch.  et  E.=Schoti  and  Endlicher. 
Scheidw.  —  ScheidwcUer. 
Schied.  et  D.  =  Schiede  et  Deppe. 
Schk.  —  Schrank. 
Schl. — Schlecht.  —  Schlcchtendahl. 
Schleid.  —  Schleiden. 
Schmid.  =  Schmidel. 
Schnev.  —  Schneevooght. Schnitzl.=Schnitzlein. 
Schomb.  =  Schomburgk. 
Schr. — Schrad.  =  Schrader. 
Schreb.=Schreber. 
Schrk.  =  Schrenck. 
Scht.  =  Schott. 
Schult.  =  Schultz. 
Schtdt.  /.  =  Schultes  the  younger. S chum.  =  Schumacher. 
Schw.  =  Schweinitz. 
Schweegr.—SchwcEgrichcn. Schwein.  =  Schweinitz. 
Scop. — Scopol.  =  Scopoli. Seb.  M.  =  Sebastian  Mutis. seid.  =  Seidel. 
Ser.  —  Seringe. 
Sesse  et  Mog.  =  Sesse  and  Mogino. Sessl.^Sessler. 
Sieb.  et  Z. — Sicb  et  Zuce.  =  Siebold  and  Zuccarini. 
Siegesb.=Siegesbeck. Silv.  M.= Silva  Manso. 
Sol.—Soland.  =Solander. 

I  Sommer/.=8ommerfelt. 
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Son. — Sonn. — Sonner. = Sonncrat. 
Sp.—Spr.—Spreng.  ^Sprengd. 
Sparnn.  =  Sparrmann. 
Splitg.  =Splitgerber. 
St.  Hil.—Auguste  de  Saint Hilairc. St.  et  H.=Stmdel  and  JTochstettei: 
Stack. — Stackh.  =  Stackhouse.  ^ Stadtm. = Stadtmann. 
Stc.  =  Steven. 
Steinh. = Stcinheil. 
Steph.  =  Stephan. 
Sternb.  =  Sternberg. 
Steud.  =  Steudel. 
Stev.  =  Steven. 
Sw. — Swz.  =  Swartx. 
T.  =  Tournefort. 
T.et  A.  G.—T.  et  Gr.  =  Torrey  and  Asa  Gray. 
Tagliab.  =  Tagliabne. 
Targ.  =  Targioni  Tozzetti. 
Tayl.  =  Taylor. 
Ten. — Tenor.  =  Tenore. 
Th.—Thunb.  =  Thunbcrg. 
Thienem.  =  Tfiienernann. 
Thonn.  et  Schum.  =  Thonnwg  and  Schumacher 
Thou.  =  Thouars. 
Torr.  =  Torrcy. 
Torr.  et  Gr.  —  Torrey  and  Gray. 
Tourn. — Tournef.  =  Tournefort. 
Tratt. — Trattin.  =  Trattinnick. 
Traut.  —  Trautvetter. 
Trev.  =  Treviranus. 
Trin.  =  Trinius. 
Trotzk.  =  Trotzky. 
Trttv.  =  Trautvetter. 
Tul.z=Tulasne, 
Turcz.  =  Turczaninow. 
Turp.  =  Turpin. Tuss.  =  Tussac. 

Vaill.  =  Vaillant. 
Vand.  =  Vandelli. 
Vouch.  =  Vaucher. 
Velloz.—  Vcll.=  Vellozo. Vent.  —  Ventenat. 
Vill.=  ViUars. 
Vis. —  Visian.  =  Visiani. 
Vittad  —Vitt.=  Vittadini. 
Viv.  =  Viviani. 
Vog.=  Vogel. 
W.  =  Willdenow. 
W.  Arn.—  W.  etA.  =  Wight  and  Arnoti. W.  H.=  W.  Herbert. 
W.  et  Berth.  =  Webb  and  Berthelot. 
W.  et  Gr.  =  Wilson  and  Greville. 
Wahl.  —  Wahlenb.  —  Wahlenberg, 
Wall.^Wallich. 
Wallr.  =  Wallroth. 
Walp.  —  Walpers. Walt.  =  Walter. 
Wats.  =  Watson. 
Web.  et  M.  —  W eber  and  Mohr. 
Weig.=  Weigel. Wendl.  —  Wendland. 
Wigg.  —  Wiggers. Wikstr.=  Wikstrom. 
Willd.  =  Willdenow. 
W ils.  =  Wilson. 
Wimm.  —  Wimmer. 
Wulf.=  Wulfen. 
Z.=Zuccarini. 
Zahlbr. = Zahlbruckner. 
Zanard.=Zanardini. 
Zenk.  —Zenker. 
Zippel. — Zipp. = Zippelius. Zollik.—Zollikofer. 
Zvcc.  —Zuccarini. 
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