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grata Reichb.f., 193,191
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peruvianum Schltr., 186

tenue LothL e.v Llndl., 186
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australe Culler c^' Anders,^

Triuridaceae, 130

TRIURIS
hyalina Miers, 130

TRIZEUXIS
and ifia Sch]tv.y 193

falcata LiudL, 193

UchnkUla maize ^ 282

Valle maize, 276,283,283,286,

287

VANDA
Muelleri Schltr., 171

VANDOPSIS
Muelleri Schltr, y 171

VELLOZIA
phantasmagoria R,E.

Schulies, 130

Velloziaceae, 130

263,264
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FOXROMKRIA
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ERRATA

page 6, lines 3, 10, 14

for MueUer-Argentius read Mueller-Argoriensis

page 7, line 13

for Mueller-Argentius read Mueller-Argovicnsis

page 9, line 24

for Mueller-Argentius read Mueller-Argoviensis

page 1 1 , line 1

for Mueller'Argentius read MueUer'Argovieusis

page 1 1, line 3

for rigidlfolia read rigidlfolia

page 45, line 33

for behvaior read behavior

page 52, line 34

for pair read pairs

page 55y line 30

for show read shows

page 57, line 3

for occurs read occur

page 97, line 23

for {Reichb.) read {ReichbJ',)

page 111, line 26

for vicidias read viscid ia

page 1 I 2, line 34

for trilobatuni read trilobate

page 1 14, line 8

for quarto read quatuor

page 1 15, line 31

for duobus read duabus

page 1 16, line 14

for antico read antice

page 120, line 24

for ovato read ovatis
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paffe 125, line 25

for pertiis read tertiis

page 127, line 32

for Vermillion read vermilion

page 128, lines 9-10

for Vermillion read vermilion

page 128, line 21

for Eichler ex Martins read Eich/er ex Martiux

page 128, line 80

for densus read dense

page 131 , line 10

for foliis read folia

page 155, line 6

for sutriforme read sutriformi

page 162, line 26

for oblongo-obovata read oblongo-ovata

page 167, line 30

for tul^o read tubum

page 258, line 12

for Kozuhkov read Kozhukhov

page 270, line 12

for Kernal read Kernel

page 276, line 32

for tesselation read tessellation

page 277, line 4

for tesselation read tessellation

page 277, line 10

for tesselate read tessellate

page 280, line 5

for tesselated read tessellated

page 285, line 28

for type read types

page 286, line 3

for heteroixenous read heterogeneous

[ xviii ]



page 289, line 12

for Kozuchov read Kozhukhov

page 316, line 14

for women read woman

page 331, line 23

for paralleles read parallelae

page 332, line 8

for archetypa read arclietyj)ica

page 333, line 2

for similia read similibus

page 333, line 12

for typicus read typica

page 339, line 22

for superfice read superficie

page 349, line 1

1

for Jardin read Jardim

Issued October 31, 1947.
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I.

In recent years, as a direct result of the emergency
created by the present war, there has been evidenced

considerable interest in the wild stands of Hevea in east-

ern Colombia. Exploitation of these stands is about to

d In addition to the

ping of the wild trees for rubber, there is being carried

out a scientific study and search of the stands for superior

clones for plantation programs in Latin America.

A knowledge of the distribution of the chief species

of Hcvea is, obviously, of prime importance for such

commercial and scientific work. Up to the present time,

we have had a very incomplete comprehension of this

enus as it occurs in Colombia. In fact, less is

known about the genus in Colombia, the northwestern-

most extent of its range, than in any other part of the

vast area where Hcvea occurs naturally. This has been
due largely to the lack of botanical exploration of eastern

Colombia.

The need for a provisional summary of the distribution

of the species seems to be urgent, and it appears luirdly

advisable to await the more exhaustive studies which

Associate Afjfronomist, United States Department of Agriculture

;

Research Fellow, Botanical Museum of Harvard University.
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nuiy, and most probably will, be made in the future, be-

fore presenting u general and admittedly provisional out-

line of the problem.

For three and a half years, *^ 1 ha\ e been engaged in

botanieal work on the Amazonian watershed of Colom-

bia. This work lias been (*arried out prineipally along the

following rivers; Vaupes, Itilla, Ajaju, Maeaya, Apap-
oris, Cananari, Piraparana, Caqueta, Miritiparana, Put-

umayo, Loretoyaeu, Hamaeayaeu and Poiauassu, and in

the Letieia area of the '^trapeeio amazonieo.'' In addi-

tion to my own observations and eolleetions, I have had

data kindly made available to me by Hans G. Sorenson

of the Office of llubber Phmt In\'estigations of the

United States Department of Agriculture and Paul II.

Allen of the Ilubber Development Corporation* I have

also had the benefit of numerous conferences with Dr.

Adolpho Ducke whose knowledge of Hcvca in Brazil is

extensive and profound. From these sources, it has been

possible to reconstruct the distribution of the genus in

Colombia according to river systems. It should be borne

in mind that the ranife of Hcvca in Colombia covers a

vast area, extraordinarily^ difficult for travel and rather

A'aried as to toi)Ography. We have observations from

only a few locahties in this great drainage-area and ade-

quate herbarium material from still fewer localities.

It is e\ ident that there remains much to do before we
can understand fully the details of the si)ecific distribu-

tion of Hcvca in Colombia. Only a beginning has been

made. Fortunately, however, this beginning has been

well extended over a wide area so that we have, geo-

graphically speaking, a relatively complete representa-

- 19^1-42: National Research Fellow in Botany ; 194'2-4..S: Field

Technician, Rubber Development Corporation; 19I-3 to the present:

Associate Agronomist, Rubber Plant Investi<rations, United States

Department of Agriculture.



tion for nearly the entire Amazonian watershed. The
only major drainage-area for which, to the best of my
knowledge, absolutely nothing is known is the Inirida

River, north of the Vaupes. Among the minor drain-

age areas which we still must explore are the great sand-

stone mesas whose rivers pour their waters into the Yari

River, emptying into the Caqueta below Araracuara ; the

Cahuinari, also flowing into the Caqueta; and the small

but geographically strategical Cotuhe, entering the Put-

umayo River near the Brazihan border.

It is not always easy to define certain species oi Hevea.

The identifications of some collections must be made
with reservation because of incomjilete material. For the

most part, however, the broad specific lines have been

established. It seems to me that in eastern Colombia

there may exist a number of subspecific variations which

cannot easily be accommodated to concepts already de-

scribed and established. There are perhaps even some
undescribed species to be found in the more remote parts

of Colombia's Amazonian watershed, especially those

areas which we now know to be rich in endemics.

In the present short sunimary, I have purposely re-

frained from consideration of any but the most easily

recognized and well-established subspecific concepts. The
complete and critical treatment of the subspecific v^aria-

tions in Hevea in Colombia must await much more study

and exploration. For one thing, we still do not have

enough representative flowering and fruiting specimens

to attempt to present even an outline of all the varieties

and forms of the principal species. Furthermore, we are

learning that bark characters, hitherto unstudied, except

in isolated cases, are of unexpected importance in dis-

tinguishing between subspecific variants in Hevca; we
must retrace some of our steps and examine the barks of

thousands of trees in numerous areas before making a

[3]



final decision and before the prepariition of u critical tax-

onomic treatment.

Even in the case of a lunnber of easilv accessible locali-

ties in eastern Colombia, we are at a disadvantage because

the herbarium material which is available is sterile. The
very short flowering and fruiting seasons of Hcvca make
it impossible to gather conii)lete material over a wide

area in the same year. Sterile material, wliile better than

no material, has very definite limitations as to its value

in taxonomic work on Hcvca. One example of the handi-

caps imposed by incomplete sj^ecimens may be presented.

In the gigantic crevasses and faults in one of the gro-

tesque sandstone mountains near the confluence of the

Ajaju and Macaya llivers in the upper Apaporis basin,

there exists a curious colony of very tall trees represent-

ing apparently an undescribed variety o^ Hcvca guiancn-

sis. It has excellent bark characters as well as peculiarities

in leaf pilosity. Unfortunately, however, only very im-

mature capsules could be obtained. Nothing is known of

the seeds or flowers. This highly interesting tree, grow-

ing under conditions of psanuiiophytic and physiological

drought some (500 to 800 feet above the surrounding

forest floor or about 1600 feet aboNC sea-level, may prove

to be an important link in our understanding of the dis-

tribution or e\'en of the phylogenetic interrelationships

of the Hcvca ffniancnsis-coinplex.

These considerations serve merely to emphasize the

need for continued and systematically ])lanned Hcvca

3

Tliis hi«j^hlan(l tree appears to have a luiinber of strikin*r similar-

ities with the highland representatives of the Ilevea guianensls-compltx

whieh I have reeently had occasion to examine in the forests on the

sloj^es along the upper Huallaga River in Peru. It is very evident that

the greatest need at the moment is for more detailed taxonomic and

distributional studies of the poorly understood species and varieties of

Hevea in highland regions.
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field-research. It is conceded that on the basis of herbar-

ium studies alone it will be difficult to clarify our under-

standing of /ZrtY^a— its specific and varietal limitations,

its history and its present distribution. This is perhaps

one of the outstanding examples of the necessity for close

correlation of field and herbarium studies and for close

collaboration of the field and herbarium workers. We
must guard against minimizing the fundamental impor-

tance of herbarium methods and studies in handling the

genus Hevea. Yet, at the same time, we should recognize

that recourse must be made to methods not traditionally

employed in systematics and to characters which, in some
instances, can be appreciated only in the field.

Some botanists believe that the genus Hevea may have

had its origins in highland areas or on the slopes of moun-
tains near the headwaters of the affluents of the Amazon
and that the more primitive species and varieties are to

be expected along the westernmost fringes of the range

of the genus. In connection with such theoretical con-

cepts, a study of Hevea in Colombia, as well as in Peru,

holds especial interest, inasmuch as these countries have

in their territories the highlands and slopes which would

seem to have been most favorable for the early differen-

tiation of the genus.

II.

As stated above, the present study is preliminary and

provisional. It is not yet possible to present a considera-

tion of all of the taxonomic entities of subspecific rank

which have been found in Colombia. Therefore, the fol-

lowing enumeration of the entities which have been found

in the eastern regions of Colombia includes only three

easily distinguishable varieties and no forms. An asterisk

indicates a species or variety not yet known to occur in

Colombia but known from localities so near the Colom-

o



bian frontier as to suggest the probability of its occur-

rence within the boundaries of this country.

Heven neiitliainiana Mfieller-Argeufhis

Hevca brasiliensis {IIBK,) MuelL-Arg, var. subconcolcu- Ducke

Hevea Foxii Iluber

Hevea jiflabrescens Iluber

Hevea guianensis Auhlet

Hevea f^^iiianensis AubL var. lutea {Beuth.) Ducke ^^ 7?. E. Schulies*

Hevea pauciflora (Spruce ex Heath, ) MuelL-Arg, var. coriacea Dude
*Hevea rigidifolia {lieulh.) Mueller-Argeutius'

Hevea viridis Huber

Hevea viridis Huber var. toxicodendruidcs 7i\ K, SchuUes S^- E, L.

Vinton

Hevea Benthamiana Mueller-A r^entius in Lin-

naea 34 (18G5) 204.

Hevea Bejithamiana is usually found in those swampy
regions commonly known as ''rebalses'' or '*igap6s/'

areas which are subjected to heavy yearly inundations

during the rainy seasons and wliich arc more or less per-

manently boggy. This species is often closely associated

with Hevea viridis and //. paiieiflora var. eoriacea, often

hybridizing with the latter and possibly also to a lesser

extent with the former.^

Frequently, this species is seen in association with the

interesting *^moriche'' or '*canangucho" \y<x\u\{Mauritia

niiuor), one of the most striking indicators of igapo areas.

Because of its predilection for moist and acidic habitats,

Hevea Beiitliamiana generally occurs close to and along

the banks of ri\'ers and creeks (especially those wiiich

carry little suspended clay or sand and which are known
as ''aguas negras''), rarely invading the usually higher

hinterland. This species has no special common name in

The most extensive hybridization of Hevea which I have seen in

Colombian forests is that of Hevea BeuthamiauaY IL pauciflora var.

coriacea in tlie Rio Miritiparana above the Randal de Cliimborazo wliere

tliere are stands of the hybrid and of the two parents.
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Colombia other than '*siringa'^ or ''siringa blancn. " It

yields a product only slightly inferior to that of Hevea
brasiUensis.

Hevea JJenf/iamiana is represented in various parts of

eastern Colombia by a number of rather distinct varieties

and forms which are not yet sufficiently well understood

to be described. I believe that more exploration and

study will show that this is the most variable species in

Colombia.

Hevea brasiliensis {HBK. ) MuelL -A rg. var.

subconcolor Ducke in Arch, Jard. Bot. Rio Janeiro

6 (1933) 55.

Hevea nittela Mueller-Argentius in Martins ¥\. Bras.

11 (1874) 301.

Hevea brasiliensis, a widespread species in the Amazon
Valley, occurs in Colombia apparently only in the south-

ern half of the **trapecio amazonico"— in the Leticia

area—where it is represented by the v^ery strikingly dis-

tinct variety siibeoneolor. This variety, with firmly char-

taceous or thinly coriaceous leaflets which are nearly as

green beneath as above and very glossy on both surfaces,

was described from the nearby Brazilian locality of Sao

Paulo de Olivenga. In Colombia, it is a tree of heavily

floodable areas and occurs along river and creek banks,

but not to any appreciable extent on land which is above

the height of the annual floodwaters. In Leticia, it is

referred to as '*siringa fina, " It yields the highest grade

of Colombian Hevea rubber, the so-called '*Up-Kiver"

or
*

'Alto-Rio" grade.

The specific concept described by Mueller in 1874 un-

der the name Hevea nitida is known only from the type

material which von Martins collected ''in prov. do Alto

Amazonas, in silvis secus flumina Solimoes et Amazon-
ium." In his "Revision of the Genus Hevea, mainly the
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Uniziruiri Species," Diieke (*ited Hevca nitida as tin iii-

suffieientlj^ known species, statin<jj, in part : *'I compared

a leaf of the type, . . . [wliich] resembles, in the nearly

ecjual eolonr of both surfaces, the leaves of U. vindis

but [it] is more coriaceous and has a different form."

Mueller wrote in the original description that the leaflets

are ''subtus vix pallidiora" and that the concept is

''evidenter affinis H. ri^idifoUae et H. llrasdicnsis^ sed

folia minus rigide coriacea quam in priore et margine

hand recurva, distinctius venosa, et capsulae et semina

multo minora quam in posteriore, a qua insuper colore

foliorum rccedit."

The type locality o{ Hevca uifida coincides with the

region where the concept Hcvea hrasdicnsis var. siihcon-

color is known to be rather widely distributed.

After having studied individually thousands of trees

of the variety o^ Hcvea brasdiensis which occurs in the

**trapecio amazonico"— w^hich have been determined

both by Dr. Ducke and by myself as representing the

concept H. brasdiensis vixv. subconcoIor—\ am convinced

that this variety is identical with the concept H. nitida.

All the characters oi Hcvea nitida mentioned by Muel-

ler in his ample description agree with those described

by I^ucke for his varietj^ subconcolor. Consequently, I

believe that it is advisable to reduce H. nitida to syn-

onymy. Because of the International Rule requiring the

use of the earliest name under the rank maintained, it

is impossible to use the earlier epithet nitida as the vari-

etal desitrnation.

Hevea Foxii Huber in Bol. Mus. Goeldi 7 (1018)

228.

Hevca Foivii, for which the common name ''ituri'' has

been reported, is a very poorly understood species known
only from the type material wdiich w^as collected at El
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Retire near the headwaters of the Tlio Igaraparana. In

194<2, I searched carefully along the Igaraparana from I^a

Chorrera to its confluence with the Rio Putumayo, but

could not find a tree showing characters similar to those

ascribed to this species. Extensive collections of topo-

typical material of Hcvca Foojii are urgently needed be-

fore we can evaluate critically its exact relationship to H.
g-uiancnsis VRV. lutea with which it appears to be allied/

* Hevea glabrescens Hubcr in Eol. Mus. Goeldi

7 (1913) 230.

Described from material gathered on the Rio Putu-

mayo, Hevea glabrescens is rather poorly understood as

a species. In 1942, I attempted to collect topotypical

material, but without success. It cannot be a common
species, for I did not find it in any locality along the

Putumayo. Its relationships would seem to be with

Hevea guiancnsis var. lutea.^ Although the type was col-

lected on the Peruvian bank of the Rio Putumayo, there

seems little reason to believe that it does not occur on

both sides of the river.

Hevea guianensis Aublet PI. Guian. 2 (1775) 228.

Hevea guianensis Aubi var. lutea (Jienth.)

Ducke ct 11. K. Schuhes comb. nov.

Hevea lutea (Benth.) Mueller-Argentius in Linnaea

34 (1805) 204.

During several conferences which I had with Dr.

Adolpho Ducke in Manaos in June, 1944, it became
evident that we had arrived quite independently at the

conclusion that Hevea lutea actually represents only a

variety of the widely distributed and very variable H.

^ Ducke (Arch. Jard. Bot. Rio Janeiro 5 (l930) 152) has considered

Hevea Fo.rii and H. glabrescens as varieties of //. lutea and has made
the appropriate nomenclatorial transfers.
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i^uiancfists. VV^e hii\ c both encountered \aruibility in tlie

chanieters which huve been used to maintain H. liitea as

a species. In ll)i^(Arquiv. Serv. Florest. llio Janeiro 2

(1948) 81) Ducke stated: '*Quanto as relacoes de afini-

dade entre as especies ffuhincnsis e lutca, e a dcseoberta

de uma forma que parcce representar unia transicao de

guidJicnsis var. occhloi talis para Jidea ^'ar. p'ilosula.
'

'

Hans G. Sorenson likewise believes, after very extensive

field work in the Amazon A'^alley, that HJutca represents

but a xariety of Hevca guidiiensis.

Hcvca ^iiiancnsis and H. guianciisis \m\ hdca occur

most commonly on **tierra tirme" and on higher and

well-drained knolls or ri\'er banks. They comprise the

most widespread cotnplex of Colombian representatives

of Hcvca. Furthermore, they occur coexistantly and are

extremely abundant where tlie annual inundation does

not exert a direct flooding or ^*drowning'' influence for

long periods. Of the two, Hcvca giiiancnsis var. hdca is

by far the more abundant in most regions, l^oth are

known generally as ''siringa amarilla" because they have

yellowish latexes; in regions bordering lira/il, the name
'*borracha fraca" is current. In Leticia, the Peruvian

term ''jebe debil" is used. AVhile these trees yield a

weak rubber in some regions, the rubber from the Vau-
j)es, which comes for the most part from Hcvca guian-

ensis var. hdca, is considered to be good. There are

numerous localized varieties and forms of both concepts.

Hevea pauciflora {Spruce ex Bcnih.) MuclL-Arg.
var. coriacea IJiickc in Arch. Inst. 15iol. Veg. Rio

Janeiro 2 (1985) 289.

Hcvca pauciflora var. coriacea, a small to medium-
sized tree, occurs in light (catinga-type) forests on the

slopes of rocky hills or in the vicinity of rock outcrops.

It is not common in Colombia. The latex is whitish.

This species is never ta])ped.
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*Hevea rigidifolia {Benth.) Mueller-Argenthism.

Linnaea34 (186.5) 203.

Hevea rigidifolia, collected by Spruce in catinga for-

ests along the Uio Vaiipes at I'anure in Brazil (near the

Colombian boundary), is known only from the type ma-
terial. It seems entirely probable that this species will

be found in Colombia. I have examined a duplicate type

which is preserved in the Gray Herbarium and find that

it is an extraordinarily distinct species which resembles

no other known representative of the genus. The leaflets

are glabrous, glossy, rigidly thick-coriaceous with strong,

recurvate margins.

Hevea viridis Huberin Rev. Cult. Colon. 10 (1902)

194.

Hevea viridis occurs in two very different habitats, but

always in the vicinity of sandstone or granitic rock out-

crops. In the igapos subjected to heavy inundation each

year, it becomes a very robust tree ; on rocky hillsides

and sterile places near falls and rapids, it is a medium
sized and poorh^ developed tree, superficially resembling

Hevea paueiflora var. eoriacea. Its chief characters, how-
ever, are exceedingly constant despite the wide variance

in its chosen habitats. I have never encountered Hevea
viridis in the areas of inundation where rock outcrops are

remote. The latex of this species is yellowish (in igapos)

or, rarely, white (in drier, rockier locations) and gives a

sticky rubber devoid of elasticity. It not only yields a

product which is of no commercial value, but it will spoil

the latexes of other species if mixed with them. In the

Vaupes, the common name is "siringa pegajosa.

"

Hevea viridis Huber var. toxicodendroides
R.E.Schuhes &, K.L. Vinton in Caldasia 3 (1914) 25.

Hevea viridis var. toxicodendroides is a bushy or shrub-
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by representative of the genus found on tlie sterile tops

of sandstone mountains in the Caqueta and Yaupes. It

yields a rubber whieh is described by chemists as *'very

good," an exceedingly interesting report in view of the

inferior and worthless quahty of the rubber of Hcvca
viridis itself. Unfortunately, due to its diminutive size,

Hcvca viridis yiir. f(hvicodcndroidcs is commercially with-

out value because it cannot be tapped. Nevertheless, it

represents a very interesting variety which might be of

use in a breeding program. It has no common name
w^hich has come to my attention.

III.

The distribution of Hcvca in Colombia can best be

understood if it be presented according to river-systems.

Vaupks IliVER Basin: The Itilla and the Vaupes it-

self above the falls of Yurupari are populated by an abun-

dance of Hcvca guianoisis xixr. lutca^ considerable H.
giiianensis and a relatively small amount of H, Bcntham-

lana; H. viridis is apparently entirely absent. Below

Yurupari, the Vaupes is very rocky, interrupted by in-

numerable rapids and one finds proportionately less

Hcvca giLuiiiCiisis var. liitca, little H. guiancnsis but

nuich more H. Hoitluunlana; H. viridis is extremely

abundant in igapos near rock outcrops; H. viridis var.

toxicodcndroidcs is found on sandstone mesas at Yapo-

boda near the headwaters of the affluent Cuduyari and

on Cerro Circasia; H, rigidijhlia may occur below^ Mitii

near the Brazihan border.

ApAPoRis River Basin: In the upper and middle

basins above the falls of Jerijerimo (which correspond to

Yurupari geologically and geographically), the most

abundant trees are Hcvca guiancnsis var. li/fca and H.
H. Bcntha
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forms) is common; on the numerous sandstone hilJs, es-

pecially on CeiTo Chiribiquete and Cerro de la Campana,
H. virkUs \ ar, toxicodoidroidcs is extraordinarily abun-

dant ; II. virldis IS found only in the vicinity of Jerijeri-

nio. The affluents of the upper and middle basins— the

Ajaju, Macaya, Macayarf, Tacunemaand Cananari—are

simihirly populated. In tlie lower basin, from the Cachi-

vera (rapids) de Jerijerimo to the Cachivera de Yayacopi,

the composition of the Hcvca flora resembles that of the

upper and middle basins ; the large affluent, the Pirapar-

ana, is also similar. From Yayacopi downstream to the

mouth of the Ai)aporis, however, Hcvca lienthamiana

predominates along the banks, while the H. guiancnsis-

complex is relegated to the higher hinterland mesas; H.
viridis is found, but apparently not in abundance, in the

vicinity of the Cachivera de Yayacopi. (The lowest afflu-

ent of the A])aporis, the Taraira, is said by ''caucheros"

to have practically no Hcvca along its banks. If tiiis be

true, it curiously coincides with conditions which Allen

found on the llio Papuri, an affluent of the lower Vaupes
in the same general region as the Taraira.)

It is interesting to note here that the results of a mile-

by-mile census of Hcvca \vhich I made along a 62 kilo-

meter path connecting the middle Vaupes and the middle

Apaporis basins indicates that Hcvca licnthamiana is

almost completely absent on the high hinterlands and

that the only representatives of the genus encountered

are H.giilaiicnsis and H.gulancnsis var. lutca, the latter

by far the more abundant. Similar results were obtained

on a 36 kilometer traverse which I studied between the

Itilla and the Macaj^a.

CAQiJE'rA liiVEU Basin; Hcvca gukuioisis \i\v. luica

and, to a lesser extent, H. gumncnsis are found in abun-

dance along the Caqueta upstream from a point about
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eighty miles above the CMchivxn-ii de Cordoxu (near L.a

Pedrera), but from Cordova to this point, Hevca Ben-

tluimiana predominates on the inundable banks. On the

sandstone mesa at Araraeuara, Hcvca vindis \ar. foxico-

dcndroidcs occurs, but not in abundance as at Chiribi-

quete on the Apaporis. Below Cordova, the only species

found along the banks is Hevca licnthamimia, with the

exception of a small colony of H. paucijlora var. conacea

on and around the base of Cerro de LaPedrera, In the

Miritiparana, Hevca Jicnfluu/iia/ia is the only species

found below the lowest rapids where the banks are sub-

ject to heavy flooding. Above the rapids, Hcvca giiian-

ensis var. hdca and H, guianensis are more abundant,

except in certain localities (especially in several large

igapos) where H. licntlianiiana and //, paucijlora var.

coriacea also occur in abundance in sandy catingas and on

rocky elevations in the neighborhood of the numerous

falls and rapids of the Miritiparana. In the hinterland of

the upper reaches of the river, Hcvca guiancfisls and its

variety lutca are found to the exclusion of H. BcntJiam-

iana but not of H. paucijlora var, coriacea. I suspect

that Hevca viridis also occurs in the Miritiparana, but no

trees were encountered.

PuTLTMAYO lliVEK Basix: The Putumayo, with its

main affluents—the Caraparana and Igaraparana—is per-

haps the most uniform area of Colombia as far as the dis-

tribution of Hcvca is concerned. Hevca, as an important

element of the flora, does not extend upstream in the

Putumayo beyond Caucaya. From this point nearly to

Arica, the chief representatives of the genus are Hcvca
guiancnsis and its variety lutca. Below Arica (or the

mouth of the Igaraparana), H. lienthaimana begins to

appear, and, near the Brazilian border and possibly also

Rio Cot
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the flooduble areas. In the Caraparana and Igaraparana,

formerly the centres of the famous and powerful Casa

Arana which exploited rubber with Indian labor forced

torture and death, Hcvca giuaneiisis and H. gvian-

ensis var. hitca predominate. Only a small amount of

Hcvca Bcntliamicuia is found along the lower I'eaches of

the Igaraparana and in the vicinit}^ of the Quebrada
Menaje. Nothing is known about the distribution of the

little understood species Hcvca FoxU and H. gJabrcsccns

of this basin. I did not find Hcvca virkUs in the Putu-

mayo drainage area, but Ducke reports one collection of

this species from Occidente on the Rio Putumayo.

Amazon River Basin : Colombia has only a very short

stretch of the Amazon, the southern limit of the wedge-

shaped ''trapecio amazonico." Nevertheless, this short

stretch, receiving several small rivers or large creeks (the

Loretoyacu, Hamacayacu, etc.) is of special importance

in a study of Hcvca. This small area is the only part of

Colombia where Hcvca hrasUicnsls occurs. As yet, we
do not know exactly how far into the ''trapecio'' this

species penetrates, but it probably reaches only to the

headwaters of the creeks which empty directly into the

Amazon above I^eticia. In this area, however, Hcvca
hrasilicnsls var. suhconcolor predominates, occurring in

swam])y habitats to the exclusion of other species. There

are several very distinct forms of the variety in the Leti-

cia area. On the few higher knolls, Hcvca guiancnsis is

represented.

lA.

The following key has been prepared with the needs

of the field man in mind, A number of the characters

—

position of the leaflets, color of the latex, consistency and

color of the bark, etc.—are rather easily observed in the

field even though they may not be available to the stu-

[13]



dent who is limited to herburiuin miiterial. Such field

characters can be of much greater value in the prepara-

tion of keys to the smaller subspecific entities and should

be carefully noted and annotated by all collectors.

Hcvca rigidifoUa and H. fflahresccns ha\x not been

included in the key because they have yet to be seen in

Colombia. Hcvca Fo.vii has been omitted pending the

collection of more material and information concerning

its characters and relationships.

KEY TO THE GENUS HEVEA IN COLOMBIA

A. Leaflets horizontal or reclinate in relation to the petiole (some-

times slitfhtly erect in H, pauciflora var. coriacea). Latex nor-

mally pure white (in //. viridis yellowish or white). Habitat:

bogs, swamps or sterile and rocky locations,

B. Capsules (ordinarily about 4 cm, or less in diameter) and seeds

medium sized. Seeds 800-750 per kilo (except in //. pauci-

flora var. coriacea). Disk of staminate flower well-developed.

Inflorescence pubescent to nearly *jlabri)us. Leaflets normally

aceous or subcoriaceous,

C, Leaflets ordinarily horizontal. Inflorescence pubescent, very

rarely subglabrescent. Seeds under 860 per kilo.

D. Leaflets variously pubescent beneath (usually reddish or

ferruginous). Buds of staminate flower acuminate. An-

thers normally 7-9 (rarely 5-1 o) in two irregular verti-

cels. Latex yields very elastic, high-quality rubber. Large

trees of floodable forests. Seeds 880-3(30 per kilo, with

large dark brown or black spots, somewhat elongate-

ovoid, not angular,

//. Benihayniana

DD. Leaflets glabrous beneath. Buds of staminate flower ob-

tuse. Anthers normally 10 in two regular verticels. La-

tex yields a sticky, non-elastic rubber of no commercial

value. Medium sized trees of rocky or sandy locations in

eatinga forests. Seeds not seen for Colombian specimens

but apparently larger than those of H. Beulhamiana,

H, pauciflora var. coriacea

[10]



CC. Leaflets ordinarily reclinate,occasionally approaching a semi-

liorizontal position. Inflorescence sub<rlabrous. Seeds more

than 450 per kilo.

E. Erect trees .SO-100 feet tall. Trunk thick, cylindrical.

Leaflets semi-horizontal to stron*2:ly reclinate, usually

more or less flat, subcoriaceous. Seeds 4.)0-.)00 j^er

kilo. Bark clear brown or reddish brown, smootli.

Habitat: bogs or well watered rocky slopes.

//. virid'is

EE. Erect or semi-prostrate treelets or bushes H-15 feet tall

(rarely up to 25 feet). Trunk slender, weak, often

gnarled. Leaflets strongly reclinate, folded at right

angles along midrib, firmly coriaceous. Seeds very

small, probably 650-750 per kilo. Bark checkered,

roughish, browmish or light gray. Habitat: dry sterile

sandstone mesas.

//. virid'is var. tosicodemiroides

BB. Capsules (ordinarily 5 cm. or more in diameter) and seeds

large. Seeds about 200 per kilo. Disk of staminate flower

non-existent or very slightly developed. Inflorescence densely

pubescent or rarely subglabrescent. Leaflets ordinarily some-

what membranaceous-papyraceous, reclinate.

H, bra/iliejisis var. .s'ubconcolor

AA. Leaflets strongly erect, in relation to the petiole. Latex nor-

mally yellowish. Habitat: forests not subject to long periods of

annual flooding, headwaters of creeks.

F. Latex usually deep yellow, often orange-yellow.

Staminate buds obtuse or short-acuminate. Inflores-

cence usually pubescent. Anthers 5 (often 4-6) in

one regular verticel. Seeds 500 per kilo.

//. guuutensis

FF. Latex usually cream-color to yellow. Staminate buds

very strongly acuminate. Inflorescence pubescent or

subglabrous. Anthers 5 (rarely 6-8) in one irregular

or in two irregular or regular verticels. Seeds 500

per kilo.

//. guianensis \'ar. Jidea
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EXPLANATION OF THE ILLUSTRATIONS

Plate L Upper fi^jure. Typical rubber-tapper's

camp, Loretoyacu River, Aniazf>iias, Here a group

of five sinoke-liouses and several balls of smoked

rubber ready for selling can be seen.

Lower figure. A rubber-tapper smoking latex into

balls, T^oretoyaeu River, Amazonas. This ball, the

product of about six days' tapping, weighs about

25 kilos. Tlie latex is from Hevea brasUiensis var.

snhcoucolor^ In the Vaupes, latex is co.'igulated

with acid and not with smoke, and the rubber is

prepared in sheets.

Plate IL Upper figure. Exploiting Ilevea brasUi-

ensis var. subconcolor^ Loretoyacu River, Amazonas.

In the trapecio amazonico," trees of this variety

sometimes attain a diameter of four feet.

Lower figure. Leaves and flowers of Hevea brasUi-

ensis ynv, subconcolory Loretoyacu River, Amazonas.

Note the brilliance of the leaflets.

Platk hi. Upper figure. Ilevea gnianensis on the

highland knolls of the Loretoyacu River, Amazonas.

Lower figure. Ilevea guianensis var. lutea^ Macaya

River, Vaupes.
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Pi.ATK IV. Ui)per figure. Young leaves of Hevea

viridls sliowing their lustrous surfaces, near Tay-

asil, Vaupes River, Vaupes.

I^ower figure. Trunk of Hevea viridis, near Tay-

asii, Vau[>es River, Vaupes.

Platk V. Upper figure. Hevea viridis var. toxico-

dendroides fit the type locality, Cerro Chiribiquete,

Vaupes. This illustrates the erect habit of the

plant.

Lower figure. Cretaceous sandstone ridges of the

upper Apaporis River basin, Vaupes, where Hevea

viridis var. toxicodendroides abounds on the xero-

phytic summits.

Plate VI. Upper figure. Seeds of Hevea viridis

from lower Vaupes River, Vaupes.

Lower figure. Hevea viridis var. toxicodendroides

with fruit, Cerro Chiribiquete, Apaporis River,

Vaupes.
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THE ORIGIN AND NATURE OF THE
EAR OF MAIZE

BY

Paul C. Mangelsdorf

Of all the New World plants which excited the

curiosity and wonder of the herbahsts of the immediate

post-Columbian period, none, perhaps, proved to be more
intriguing than Indian corn or maize. The ears of this

plant, and to a lesser extent the tassels, were quite baf-

fling to the students of that period and have continued

to perplex botanists for more than four centuries. No-
where has the recognition of the peculiarities of the maize

inflorescence been more vividly expressed than by Lyte
in his New Herbal of 1619 (6)*. The page on w^hich

maize is described is reproduced as Plate VII of this

paper. The description of the inflorescences is as follows :

"This Corne is a marvellous strange plant, nothing re-

sembling any other kind of grayne; for it bringeth forth

his seede clcane contrarie from the place whereas the

Floures grow, which is against the nature and kinds of

all other plants, which bring forth their fruit there,

whereas they have borne their Floure. ... at the highest

of the stalkes, grow idle and barren earcs, which bring

forth nothing but the floures or blossomes. ..."
The wonderment of the herbalist of the sixteenth cen-

* This description, in slifrhtly different form, first appeared in an
edition entitled A Nievoe Ilerhall in 1578.
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tiny has persisted almost undiminished to the botanist

of the twentieth. True, the modern student reeognizes

that Lyte's deseription of mai/e is somewhat hieking in

accuracy from the technical botanical standpoint. Maize

does not, as Lyte believed, bear its seeds ^'cleane contrarie

from the place whereas the Floures grow" and therefore

it is not, as he contended, ''against the nature and kinds

of all other plants. " Nevertheless, the botanist of today

would not deny that maize is indeed a ''marvellous

strange plant," and he would unhesitatingly agree with

Lyte that its uniqueness lies in its inflorescences, partic-

ularly in the pistillate inflorescence, the ear.

In its general vegetative characteristics maize does not

differ essentially from other grasses especially the larger

cultivated species; its affinity to sugar cane and the sor-

ghums, for example, is easily recognized. Eut nowhere

among the Gramincae, indeed nowhere in the Plant

Kingdom, is there a fruit which in its external aspects

at least seems to be more than remotelj^ comparable to

the ear of maize. It is quite understandable, therefore,

that the ear of maize has been the subject of numerous

observations, investigations and conjectures. Nor is it

surprising that the problem of its origin and morpholog-

ical nature has remained to a large extent unsolved.

This paper, despite the umiualified language of its

title, does not presume to ])resent a final solution to the

problem of the origin and nature of the ear of maize.

Botanical problems of this kind are seldom susceptible

of complete and definitive solutions. However, in the

course of extensive studies of maize-teosinte hybrids and

of hybrids of pod corn with a peculiar variety of maize

obtained from the Guarany Indians of Paraguay, a num-
ber of interesting phenomena have been encountered

which appear to shed new light upon the problem of the

maize ear. Before considering the new facts, it seems de-

[84]



siruble to review the previous evidenee and hypotheses

which bear upon the problem. Only the essential features

of the earlier hypotheses will be considered here since the

rather extensive literature on the subject has been tho-

roughly reviewed in recent years by several writers. The
reader is referred to the papers of Weatherwax (19),

JNIangclsdorf and Reeves (13), and Reeves (1.5) for addi-

det

Historical Considerations

The Maize Ear Described

The ear of mai/e, though not easily interpreted, is not

difficult to describe. It is a spike upon whose thickened

axis (the cob) naked grains (caryopses) are borne in lon-

gitudinal or somewhat spiral rows; eight, ten, twelve or

more in number. The number of rows is alw^ays even

because the spikelets upon which the grains are borne are

paired, a characteristic in which maize differs from its

nearest relatives, teosinte and Tripsacum, whose spike-

lets are solitary. Each rank of paired spikelets is clearly

the equivalent of two rows of grain in the mature ear.

The ear is enclosed in husks which are modified, over-

lapping leaf-sheaths. The ear is obviously the terminal

inflorescence of a lateral branch w^hose internodes have,

probably during the course of domestication, become
drastically contracted.

Homology of Ear and Tassel

The general nature of the ear is sufficiently clear so

that there can be little doubt that it is the homologue of

the central spike''' of the staminate inflorescence, the tas-

sel. This homology may have been vaguely suspected by
some of the earlier students including Wigand, Ascher-

* In one of his recent papers Weatherwax (lO) calls this structure

a terminal raceme." I prefer tlie older but equally appropriate

central spike,

"
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son and Goebel,* but it seems to have been first clearly

recognized by Mrs. Kcllcrman (9) who postulated that

the ear has developed phylogenetically from the cctitred

sieniX of the primitive tasscL Montgomery (14) appar-

ently unaware of INIrs. Kellerman's suggestion, inde-

pendently arrived at the same conclusion, ilkistrating it

with an interesting series of transition stages to show how^

the change from a staminate central spike of the tassel

to a pistillate ear might have occurred.

Since the a])pearance of Montgomery's paper the

homology of the ear with the central spike of the tassel

has not been seriously challenged except, perhaps, by

indirection. Strong evidence, amounting almost to proof,

of the homology of the two structures has recently been

furnished by Langham (11) who showed that in segre-

gates of maize-teosinte hybrids there is a close correla-

tion between the ear and the central spike of the tassel

in the expression of distichy and polystichy. A recent

paper by Bonnett (3) is illustrated with striking photo-

grajjhs w4iich reveal, among other things, that in the

early stages of development the two structures, ear and

central spike, are scarcely distinguishable.

Anderson (l) has recently pointed out that some of the

important characteristics of the ear are closely correlated

with characteristics of the lateral branches of tlie tassel.

These observations, as will be shown later, are not in

conflict with the conception of the ear as the homologue

of the central spike of the tassel.

The fact that the ear is the homologue of the central

spike does not, however, solve the problem of the origin

of the ear. As Collins (4) pointed out many years ago.

* Cf. Weatherwax (19) or Mangelsdorf and Reeves (is) for refer-

ences.

X Italics hers
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the central spike is as much in need of explanation as

the ear.

Hypotheses llegardijig the Ear of Maize

There have been three general hypotheses regarding

the ear of maize : (1) That it is the product of the fusion

of two or more distichous (two-ranked) spikes. (2) That

it originated from the shortening and twisting of a dis-

tichous spike. (3) That it is the result of the transforma-

tion of a panicle to a spike through the reduction of

branches.

The Fusion Hypothesis. It is not surprising that

botanists familiar with the compound nature of many
fruits should, when confronted with an ear of maize,

think immediately in terms of fusion. And when
branched ears, ears apparently '* disrupted '^ into their

component parts, are encountered, the fusion hypothesis

becomes almost inevitable. Little wonder that this hy-

pothesis is the oldest of the three and has been, by all

odds, the most popular. Ascherson, Hackel, Harsh-

berger, Gernert, Wordsell, and Goebel* have all inter-

preted the ear of maize as arising through the fusion of

two-ranked spikes either like those of teosinte or Tripsa-

cum, or like the lateral branches of the maize tassel.

The serious weakness of the fusion hypothesis, so far as

maize is concerned, is that there is no concrete evidence

in support of it and considerable evidence in conflict with

it. Branched ears, bifurcated or many-branched at the

tip or bearing branches at the base, have repeatedly been

regarded as evidence for the compound nature of the

maize ear. But the majority of these branched ears prove

upon examination to represent a type of branching which

* Cf. Weatherwax (l9) or Mangelsdorf and Reeves (l8) for refer-

ences.

[37]



is not easily attributable to the '^disruption" of a com-

pound structure into its com])onent parts. Weathcrwax

(1(5) regards ears branched at the tip as nothing more

than anomalies
*

'giving no more clue to the past than is

afforded by Siamese twins," And now Reeves (15) has

virtually committed to the category of 7\'ducti() ad ah-

surdurn the argument for fusion based upon ^ranching,

when he points out that the two types of branching most

commonly encountered in the ear, basal branching and

bifurcation of the tip, have their counterparts in the stem,

the first in the well-known basal tillering or ''suckering"

of the stalk, the second in the bifurcated stalks wliich he

described (15), Reeves contends that if branching of the

ear is regarded as evidence of its compound nature, then

corresponding types of branching in the culm must be

regarded as evidence that it, too, is a compound struc-

ture resulting from fusion.

Aside from branclied ears, which upon close examina-

tion obviously fail to su])])ort the fusion h3^pothesis, what

is the evidence for fusion? Apparently there is none.

Weatherwax (18) states that both the young ear and the

young tassel develop from ordinary growing points and

that there is nothing to suggest a com])ound nature.

Bonnett's studies (3) support tliis statement, although

he does not specifically discuss the question of fusion,

AVeatherwax has observed (11)) that the vascular bundles

of the cob are distributed in approximately the same

manner as those of the stem and therefore furnish no in-

dication of fusion. Reeves (1.3) too, has made a detailed

study of the vascular system and the arrangement of the

rachis segments and finds no structural feature of any

kind which suggests that the maize ear is the product

of fusion.

Weatherwax (16, 18, 19) seems to regard as the most

critical evidence in conflict with the fusion theory, the
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fact that the fusion of distichous branches (in which the

spikelets are paired or must become paired to produce

an ear of maize) should result in ears in which the num-

ber of ranks of paired spikelets is always even and the

number of rows of grain is always a multiple of four.

Thus a fusion of two such spikes or branches would pro-

duce an ear with four ranks of paired spikelets and eight

rows of grain ; a fusion of three spikes or branches, an ear

with six ranks of paired spikelets and twelve row^s of

grain, etc. AYeatherwax assumes that ears in w^hich the

number of ranks of paired spikelets is odd and the num-

ber of rows of grain not a multiple of four (ears w^ith

ten, fourteen and eighteen rows of grain, for example)

cannot have been the product of fusion of two-ranked

spikes. Since such ears do occur Weatherwax concludes

that the fusion hypothesis is confronted w^ith serious

mathematical inconsistencies.

Kempton (10), in an attempt to reconcile these appar-

ent inconsistencies, has suggested that ears in which the

number of ranks of paired spikelets is odd may be the

result of the abortion of a row of paired spikelets or

the abortion of the pediceled* spikelets in both ranks of

one of the component branches. Kempton was of the

opinion that both of these phenomena are of common
occurrence, but it is now doubtful if either one occurs.

Weath upposedly

aborted spikelets and Dr. Reeves and I have examined

numerous ten-row^ed ears without findincr a trace of them.

although there is no diffi both

teosinte and Tripsacum where normally only one spike-

let in each pair is functional.

Kempton (10) also suggested that ears in W'hich the

* Both members of a pair of pistillate spikelets are aetually sessile,

but one is potentially pedieeled and is the homolof^ue of the pediceled

staniinate spikelet.
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number of rows of grain is a multiple of four are more
numerous than ears in whieh the row number is not a

multiple of four. Even before the suggestion was made,

East (7) had shown that sueli is, indeed, the ease. East

offered no morphologieal explanation for the multimodal

distribution and it still remains to be satisfactorily ex-

plained. Reeves (unpublished) has suggested that the

peculiar distribution reported by East may be the result

of irdst selection for straight-rowed ears, a suggestion

based on the fact that there is a tendency, discovered by

Fujita (8), for ears with an odd number of ranks of paired

spikelets to be twisted.

l?ut whatever the explanation of the low frequency of

ears with ranks of paired spikelets in odd numbers, the

fact that ajiy ears of this kind occur has generally been

regarded as evidence against the fusion theory. Perhaps

more weight has been assigned to this evidence than is

deserved. There are undoubtedly ways (one will be men-
tioned later) in which rows of spikelets might be lost

without leaving readily discoverable vestiges. Further-

more if fusion is thought of in a phylogenetic rather than

in an ontogenetic sense, it is scarcely necessary to assume

that the comi)ound structure resulting from fusion must
still exhibit all of the features of its original component

parts. Finally the absence of anatomical evidence of fu-

sion is by no means final proof that it has not occurred.

There are numerous structures in plants in which ana-

tomical evidence for fusion is lacking or at least not read-

ily discernible, but which are nevertheless regarded as

compound structures. In these instances, however, some
other kind of evidence for fusion is usually at hand; for

example, a series of forms involving different s])ecies

which illustrates a transition from the condition in which

the components are entirely separated to that in which

they are comi)letely joined. Tn the case of mai/e there
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appears to be no evidence of any kind to support the fu-

sion hypothesis with respect to the ear. Yet fusion does

occur in maize. It is almost certain that the slightly

branched styles, the well-known '*silks" are compound
structures resulting from the fusion of the two stylar

branches characteristic of grasses.* I have seen several

cases of fusion of the pedicel of a staminate spikelet with

the surface of the rachis. And an actual instance of the

fusion of two of the branches of a maize tassel, the kind

of fusion which might have given rise to the ear, will be

described later in this paper. Nevertheless, the fusion

hypothesis of the origin of the maize ear, though the most

obvious, and at first glance the most plausible, actually

appears to have little to commend it.

Reduction of Branches. The second hypothesis,

that the car of maize has been derived from a panicle

through the reduction of branches until each branch is

now represented by a pair of spikelets, was suggested by

Collins (4). But the general theory that spikes are more

specialized than panicles and have originated from these

through the reduction of branches is, as Reeves (15) has

pointed out, an old one.

This hypothesis would seem to be especially appropri-

ate when applied to maize whose staminate inflorescence,

the tassel, is a perfect illustration of a combination of

spike and panicle, a structure in which the reduction of

branches either has not proceeded to completion or has

been confined to the upper part of the inflorescence.

Furthermore it is not difficult to find extreme forms

which lend credence to the hypothesis; for example,

tassels which consist only of central spikes or ears which

bear well-defined basal branches.

Collins felt that the chief objection to this hypothesis

*Cf. VVeatherwax (is) p. 123.
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lay in the fact that in most cases the change from

branches to spikelet is abrupt. In tlie tassel there are

usually only well-defined branches at the base and only

spikelets on the central spike. In most cases there is no

transition from branches to si)ikelets. CoHins found some

evidence of such a transition in varieties of pod corn, but

the condition in pod corn was by no means as convincing

as the various transition stages later described and illus-

trated by Weatherwax (IG) in branch (ramosa) maize.

The studies of Bonnett (3) have a bearing on this prob-

lem for they show that in the development of the tassel

there are no discernible differences between the initials

that become the lateral branches and those which be-

come differentiated into spikelets.

The conception of the ear of maize as a s})ike homolo-

gous to the central spike of the tassel, and like the latter

having arisen through the reduction of branches, (a re-

duction usually completed in the ear, but seldom in tlie

tassel) appears to be clear, reasonable and in complete

harmony with the facts. Weatherwax (10, 19) contends,

however, that this hypothesis alone is not adequate since

it does not answer the question of how the polystichous

condition originated in maize or other grasses. He, there-

fore, interprets the maize ear in terms of spiral phyllo-

taxy. The four-rowed ear (like the arrangement of the

leaves on the stem) is regarded as including a single spiral

;

the eight-rowed ear includes two spirals, etc.

Weatlierwax has made an important contribution in

recognizing and describing the spiral phyllotaxy charac-

teristics of some ([)robably not of all) maize ears, and in

showing the resembhmce of the maize ear to the spikes

of other grasses such as Pennisetum. Phyllotaxy, how-

ever, describes rather than ex])lains the change from the

distichous condition typical of the grasses in general to

the polystichous condition characteristic of the inflores-
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cences of maize. To say that the many-ranked ear of

maize departs from its two-ranked prototype by virtue

of its more complex phyllotaxy is scarcely more explana-

tory than to say that the former has more numerous ranks

than the latter. Nevertheless phyllotaxy, as will become

apparent later, is immensely important.

Actually, as Reeves (15) points out, the polystichous

inflorescence is sufficiently common in various genera of

grasses so that no special explanation of its occurrence in

maize is required. Its origin is a problem of the Gramin-

eae as a group rather than of maize alone. The unique-

ness of maize lies not so much in its polystichous ear as

in the fact that its staminate inflorescence is usually a

modified panicle while its pistillate inflorescence is usu-

ally a spike. Collins' hypothesis furnishes a very satis-

factory explanation of the steps involved in the trans-

formation of one to the other.

Anderson's (1) observations, previously mentioned,

that the characteristics of the ear are correlated with

characteristics of the lateral branches of the tassel, may
be interpreted to mean, not that the ear is the product

of fusion and that the lateral branches are homologues of

its component parts, but simply that the lateral branches

are capable of revealing what kind of panicle it is that

has become modified to produce the ear.

Twisting of a Two-Ranked Spike. The third

hypothesis, that the polystichous maize ear arose through

the shortening and twisting of a two-ranked spike, such

as the spike of teosinte, was also formulated by Collins

(5). This hypothesis grew out of observations made by
him on the pistillate spikes of an Fg population of a

maize-teosinte hybrid from which a series of specimens

could be selected to illustrate the steps involved in chang-

ing a structure like the spike of teosinte to one resem-
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bling the ear of maize. These steps, not necessarily in

this order, are as follows

;

1. The solitary pistillate spikclcts characteristic of teo-

sinte become paired spikelets typical of maize as the

aborted member of each pair becomes functional.

2. The axis of the rachis shortens with the result that

adjacent rachis segments assume positions in the same
horizontal plane and become ** yoked" in })airs. This

change, combined with the preceding one, results in a

four-rowed ear.

3. A twisting of the axis causes alternate segments to

assume positions in a plane at right angles to that occu-

pied by adjacent segments above and below. This, com-

bined with the changes already described, produces an

eight-rowxd ear. Ears with higher row numbers are pro-

duced by further tw^isting of the axis.

There is no doubt that the series of transition forms

which Collins described do occur in segregates of maize-

teosinte hybrids. Nor is there any doubt that the ear of

maize could have arisen from the s])ike of teosinte through

such a series of changes. Indeed if maize had originated

from teosinte the changes which have actually occurred

must have been very similar to those which Collins has

described.

Collins did not imply, however, that maize had actu-

ally been derived from teosinte by this series of steps and

in fact he carefully pointed out that these intermediate

steps explained the evolution of the ear only in a me-

chanical sense.

Even in a strictly mechanical sense, howevxr, the hy-

pothesis has not been satisfactory. Weatherwax (19) has

objected to it on the grounds that there is no evidence

in maize of the supposed ''5^oking'" of pairs of spikelets

on opposite sides of the rachis. Collins believed that he

had evidence for yoking in ears in which some of the rows
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of grain were interrupted. He stated that among many
ears examined, in which rows were dropped between

the base and the tip of the ear, in no instance were the

dropped rows either adjacent or separated by two rows,

but always (when the dropped rows could be determined

with reasonable certainty) on ojjposite sides of the ear.

Weatherwax (17) showed, however, that when rows

are dropped between the base and tip of the ear, it is

always a ])air of adjoining rows which is eliminated and

not rows on opposite sides of the rachis. It is difficult to

see how Collins, usually a keen observer, could hav e been

so completely in error in this instance. Actually his state-

ment, though highly inaccurate, has some basis in fact

;

for in segregates of maize-teosinte hybrids there is in

some four-ranked ears a definite tendency for the spike-

lets in one plane to be predominantly paired while those

in the plane at right angles are predominantly single. In

other words in ears in which yoking is obvious, there is

a definite tendency for the spikelets diametrically op-

posed to each other on the axis to be alike with respect

to the abortion and development of spikelets.

In considering the yoking hypothesis there is some
danger, as has already been apparent in the case of the

fusion hypothesis, of thinking only in rigid terms. Is it

not possible that as the axis becomes thickened, the yok-

ing, if it occurs at all, would become less obvious and the

tendency for spikelets on opposite sides of the rachis to

exhibit identical behavior would become less pronounced

and would, indeed, disappear completely? Is it necessary,

in other words, to conclude that yoking has not occurred

in the development of the maize ear because the spike-

lets on opposite sides of the axis, in ordinary ears of

maize, are not alike in their behvaior? These questions

will be discussed further when new evidence from maize-

teosinte hybrids is considered.
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New Evidence on the Nature of the Maize Ear

Evidence for Fusion

The fusion hypothesis, us has already been mentioned,

has been, to a hirge extent, dismissed beeause (a) ana-

tomical and other evidence for fusion has been lacking

and (b) it has been thought that the hypothesis leads to

mathematical inconsistencies with regard to row number.

New evidence renders botli of these objections somewhat

less pertinent than they previously were.

During the summer of 1944, Mrs. P. C. Mangelsdorf

in taking notes on the number of ranks in the central

spike of tassels among segregates of maize-teosinte hy-

brids, encountered a clear-cut case of fusion of two of the

lateral branches of the tassel. This is illustrated in Fig.

1. The two branches are joined for a distance of slightly

more than half of their length. There is no doubt that

this is a case of fusion rather than fasciation for the lower

region in which the two parts are joined is distinctly four-

ranked, a condition which I have never before encount-

ered in a lateral branch of the tassel, while the two un-

joined parts of the ui)per region are both distinctly

two-ranked and differ in no important detail from the

remaining branches on this tassel.

The fused portion of this branch is not radially sym-

metrical but exhibits a distinct dorsi ventral ^ character

since only the adjoining edges of the two component

parts are fused. Had the two entire dorsal surfaces of the

branches become fused, or had a third branch become
fused at both of its edges to the free edges of the other

two, thus forming a cylinder, the structure would have

been indistinguishable from the central spike of the tassel.

This single specimen makes it clear that a polystichous

structure similar to the central spike of the tassel (whicl \

is the homologue of the ear) can arise in maize through
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the fusion of distichous branches. It

does not prove that the ear of maize

did actually arise in this way, although

it would undoubtedly have been re-

garded as proof by earlier proponents

of the fusion hypothesis.

Also during the summer of 1944

my attention was called to some pecu-

liarities of Tripmciim dacfyloidcs (h.)

L. by Dr. Leon Croizat who suggested

that they seem to have a bearing on

the question of fusion. In this spe-

cies the inner surfaces of the several

branches of the terminal inflorescences

are so sculi:)turcd that the irregularities

of one branch are reciprocal to those

of the adjoining branch, l^ecause of

this the branches, when brought to-

gether, form a cylinder which bears

spikelets on its circumference ; a struc-

ture comparable to an ear of maize. I

do not regard this condition as evi-

dence for fusion as it is obviously noth-

ing more than the result of the consid-

erable compression to which the inflo-

rescence is subjected while still in the

sheath. The same condition in less

conspicuous form is regularly encoun-

tered in maize tassels where the lateral
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Figure 1 . A case of fusion of two of the lat-

eral branches of a maize tassel. The two-ranked

branches are joined for sliglitly more than

half of their length, but separated for tlie re-

mainder.
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branches during development have been compressed

around the central spike^ Indeed compression is a com-

mon phenomenon in the grass inflorescence. Its impor-

tance has been clearly rccogni/cd by several students of

the Gramineae and has been strongly emphasized

Arber(2). The Tripsacum inflorescence is of interest, in

my opinion, not in indicating fusion, but in suggesting

(as pointed out by Dr, Croizat) how maize ears with odd

numbers of rows of paired spikelets and rows of grain

not in multiples of four miglit have originated through

fusion. This possibility is illustrated in Fig. 2. Fig. 2a

spikelets

Figure 2. Diucrrams showing how fusion of two-ranked branches

siK'h as tliose of Tripsaeum miglit »^ive rise to ears with rows of paired

spikelets in odd numbers. With the development of the abortive spike-

let, the structure illustrated in diagram A would give rise to a twelve-

rowed ear. But tlie condition illustrated in B, because one row of

spikelets is abnormally oriented and ^'buried," would produce a ten-

rowed ear.

shows the condition most commonly encountered when

three branches are brouglit together to form a cylinder.

Had an ear of maize originated through the fusion of

three branches such as these illustrated it would have

become a twelve-rowed ear for the circumference of the

axis bears six rows of spikelets which, though solitary

in Tripsaeum, are always paired in maize.

Fig. 2b illustrates a condition encountered much less
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commonly but hy no means rarely. Here one of the

branches is as3^mmetrical with respect to the position of

its spikelets. Were these three branches to fuse to pro-

duce an '*ear" it would be a ten-rowed ear for here the

circumference bears only five rows of spikelets ; the sixth

is *'buricd'' in the cob. Its vestiges, if they remain at

all, are not likely to be found on the surface.

I do not intend to suggest that the ear of maize did

actually originate from the fusion of two-ranked branches

such as these of Tripsacum, nor do I wish to explain the

occurrence of ears with rows of paired spikelets in odd

numbers as the result of the '* burying" of a row of

spikelets in the cob. It is very doubtful if the points at

which the spikelets are to appear are so rigidly fixed in

the undifferentiated primordium of the spike that its

accidental disorientation could result in the suppression

of an entire row of spikelets. On the other hand, if this

is true, then it is probably also true that ears with pairs

of spikelets in odd numbers are not necessarily inconsist-

ent with the fusion hypothesis. For if we think of fusion

in rigid terms, the joining during ontogeny of spikes each

bearing the primordia of two ranks of paired sj^ikelets,

then the condition illustrated in Fig, 2b is a reasonable

and valid explanation of how a row of paired spikelets

might be lost without leaving clearly discernible vestiges.

Add to this the fact that fusion of branches has actually

been observed in maize and it becomes apparent that the

possibility of fusion in the develoi^ment of the maize ear

cannot be dogmatically dismissed. Nevertheless the fu-

sion hypothesis, in spite of the new evidence which may
appear to support it, remains scarcely more satisfactory

than it was before.

Hybrids of Guarany Maize and Pod Corn

The real nature of the ear of maize, at least of one type
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of car, is strikin^lj^ revealed by ears from a cross of pod

corn (tunicate maize) with a variety of maize obtained

from tlie Guarany Indians of Paraguay, The Guarany

maize has many peculiar and interesting characteristics.

It is one of the few varieties from the lowlands of South

America whose chromosomes arc knobless or almost so.

It exhibits almost all of the dominant genes known in

maize, a condition to be expected in a primitive variety.

It has the most slender and most flexible rachis ever en-

countered in a cultivated variety of maize. Finally, it

has the peculiar characteristic, under some conditions, of

exhibiting in the ear an indeterminate habit of growth.

AVhen this happens the car protrudes far beyond the

husks and the exposed region of the ear becomes greatly

elongated to produce a lax and flexible spike. This con-

dition was first encountered in 1041. An attempt made
in 1942 to induce it through treatment did not succeed.

In 1944 the condition again occurred spontaneously.

AVhat the factors are which are invohed in its occurrence

is not known. Bonnett (8) states that both staminate and

pistillate inflorescences in maize are potentially indeter-

minate. Apparently the potentiality persists for a longer

period in the Guarany maize than in ordinary maize and

an o})portunity is aflbrded for environment to play a part.

It is of some interest in this connection to note that the

indeterminate nature of the cars w^as much more i)ro-

nounced in a late-planted row which flowered during a

period of very favorable w^eather, than it w^as in earlier

planted row^s w^liich came into bloom during a hot dry

period.

The stock in which the indeterminate ears occurred in

1944 w^as one which had been derived from a hybrid of

Guarany maize and pod corn which had been twice back-

crossed to Guarany and was therefore seven-eighths Gua-

rany in its germplasm. Tunicate and non-tunicate ears
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occurred in approximately equal numbers and both were

affected by the elongation which had occurred. The ef-

fects were much more striking in the tunicate ears and

especially so in the ear illustrated in Plate VIII which

represents an extreme example of elongation.

A study of this and similar cars reveals the real nature

of the ear of maize more clearly than has ever been pos-

sible by anatomical studies. It should be pointed out

that these ears are not abnormalities in the sense that the

normal course of development has gone drastically awry
— they are not teratological phenomena. Instead, the

normal potentialities of the ear, apparently always pres-

ent, have been more completely developed than is usu-

ally the case. This, in combination with the tunicate

condition, has resulted in cars so elongated and stretched

out that the individual nodes of the rachis and the ar-

rangement of the spikelets upon them are clearly re-

vealed, as illustrated by Plate IX.* There is apparently

no essential difference between the structure of the ear at

the base where it was completely enclosed in the husks

and at the tip where it was completely free from the

pressure and restraint exerted by the husks. There is a

gradual transition, not an abrupt change, from one con-

dition to the other.

There are several definite and important conclusions

to be drawn from these elongated ears of Guarany pod

corn:

Homologies. There is now no doubt, if there was

doubt before, that the ear is the homologue of the central

The use of genetic characters in studying the nature of various

structures of maize and its relatives offers important possibilities. The
tunicate gene transferred to teosinte by repeated backcrossing fur-

nishes a most convincing demonstration that the shell of the teosinte

fruit is composed of a rachis segment and an indurated glume, as it

has been described, and tliat it is the pedicellate spikelet which is

aborted.
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spike of the tassel. Except tluit the spikelets arc pistil-

late instead of staminate and that both spikelets are ses-

sile or almost so, the elongated portion of these ears is

scarcely distinguishable from the central spike. Further-

more, for some reason (for which mere coincidence is not

a satisfying explanation) a number of these ears have

basal branches. Such ears correspond, not to the central

spike alone, but to the central spike plus a few of the

upper lateral branches of the tassel.

Fusion. The evidence against the fusion hypothesis

now amounts almost to complete proof at least for this

le rachis is a simple stem-like structuretype of ear. T
^r-hibiting not the slightest evidence of fusion in exter

1 morphology or internal anatomy. There is no more

ison for suspecting fusion in this rachis than in the

:!his of wheat* oats, barlev or other cereals.

Phyllotaxy. The phyllotaxy is verticillate or whorled

rather than spiral. The ear is a simple spike with the

spikelets arranged in w^iorls at the nodes (Plate IX).

The number of pairs of spikelets at each node varies, but

it is usually two or three. On one ear, beginning with the

first node at the tip, the number of pairs of spikelets w^as

1, 1, 2, 2.5, 8, 2.5, 3 respectively for the first seven nodes.

Thereafter three pairs of spikelets occurred at every node

up to the G7th, beyond which it was impossible to dis-

tinguish the nodes. In a second ear the number of pairs

of spikelets was 2, 2, 2, 2, 2, 2, 2.5 for the first seven

nodes; two pairs of spikelets each on nodes eight to

twenty-four; three or four pairs of spikelets on all addi-

tional nodes.

There is a tendency for the pairs of spikelets at one

node to alternate in position on the circumference with

those at adjacent nodes above and below. In a region of

the ear wiiere two pair of spikelets at each node is the
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predominating condition, the result is a decussate ar-

rangement which, since the spikelets are paired, actually

appears as a double decussate condition.

Spiral phyllotaxy, when it occurs, seems to be acci-

dental. There are regions of the ear in which the phyllo-

taxy ostensibly is spiral, but this is apparently the result

of crowding, and is not the underlying or basic arrange-

ment. This will become clearer when the number of rows

is discussed.

Number of Rows. The number of rows is variable.

In the elongated region of the ear the spikelets do not

appear to be arranged in definite rows, and the orderly

arrangement characteristic of most maize ears is lacking.

In the basal portion of the ears, the part covered by

husks, the grains are arranged in rows, but the number
is not constant. It increases rapidly toward the base. In

one case row numbers of eight, ten, twelve and fourteen

vrere counted on a single ear. There is not, however, the

definite dropping of a pair of rows at any point, as in

the cobs described by Weatherwax (17)- At one level

of the ear eight rows can be counted, at another (lower)

level ten, but it is difficult to determine the points where

pairs of rows have terminated.

The number of rows is largely independent of the un-

derlying arrangement of the spikelets. In one ear in

which the number of rows increased progressively from

eight to ten, and from ten to twelve, the underlying ar-

rangement of the spikelets remained the same, three

pairs of spikelets at each node. The fact that there are

rows at all seems to be largely the consequence of crowd-

ing. The spikelets apparently are forcibly crowded into

that arrangement which is the most efficient from the

standpoint of utilizing space. Certainly there is no defi-

nite underlying structure which results in the orientation
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of tlic spikelets into clear-cut ranks as in the case of ears

of many North American varieties, Strai^lit rows in this

case arc probably similar to the rows seen in young in-

florescences of Pennisetum (Weatherwax, 19).

Pairs of Hows. Lines of demarcation between pairs

of rows, commonly seen in ears of North American va-

rieties, usually separate one rank of paired spikelets from

the adjoining rank of paired spikelets. In the Guarany

maize the lines of demarcation separate tlie fivo spikelets

of the same pair and a pair of rows tlnis represents spike-

lets from two adjacent ranks of spikelets intermeshing

with each other like the teeth of gears. This is illustrated

in Plate

Compaction of the In flo r e s c e n c c. Since the

chief, if not the only real, difference between the upper

and lower regions of these ears is one of elongation, it

follows that one of the important characteristics of the

normal ear of maize lies in the fact that it is a strongly

compacted inflorescence* In the ears of Guarany pod corn

there is a strong correlation between the amount of com-

paction and other characteristics. As the ear becomes

more compacted, the internodes become shorter, the

rachis becomes thicker and the luimher of roii:s of grain

inereases. These associated changes are illustrated by the

three specimens shown in Plate X.

The correlation between condensation of spikelets on

the lateral branches of the tassel and the number of vows

on the ear which Anderson (l) has reported may repre-

sent one manifestation of the relationship between com-

paction and number of rows. But since the correlation

w^hich he observed is characteristic of North American

maize and apparently does not hold for South American

varieties (l), it is more likely that condensation of spike-

lets is correlated with the number of spirals of the under-
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lying spiral phyllotaxy which, as will be shown later, is

characteristic of North American maize.

If these elongated inflorescences of Guarany pod corn

d criterion (and there seems to be

doubt since they do not appeai

ndition), tlicn the ear of

much less complex tlian has generally been supposed. It

is nothing more than a strongly compacted spike in which

pairs of spikelets are borne in varying number in whorls

at the nodes of a simple non- or weakly-articulated ra-

chis. This description, however, applies only to ears of

the general type exemplified by the Guarany variety. A
second type of ear api)arently exists and is considered

below.

Cj^osses of Maize and Teoslnte

The hypothesis, already discussed, of a polystichous

ear developing from a distichous spike through shorten-

ing and twisting of the axis was based on observations

w^hich Collins (5) had made upon segregates from maize-

teosinte hybrids. In his paper he showed photographs

of spikes representing the various steps assumed to have

been involved ; the restoration of the aborted spikelet,

the yoking of adjacent segments of the rachis, and finally

the change from distichy to polystichy. His figures are

not too convincing. Especially lacking are specimens

showing the transition from independent to yoked rachis

segments. Nevertheless his description is correct in its

principal details. My own material, probably because I

hav e had much larger populations than Collins to draw

from, show the transition from the independent to the

yoked condition much more clearly than did his (Plate

XI, figs. A, 13, C). In teosinte the joints of the rachis

stand almost directly above or below one another to pro-

duce a structure which Collins has aptly described as



**reseinbling a string of triangular beads'' (Plate XI, fig.

A). As the axis shortens or the rachis segments inerease

in size, the segments tend to lose their linear orientation

and to assume a zig/ag arrangement (Plate XT, fig, B).

Finally adjacent segments, whose spikelets arise on op-

posite sides of the axis, become diametrically opposed to

each other and yoked to each other (Plate XI, fig. C).

The other steps which Collins described also occur

regularly and here, too, my material is better for pur-

poses of illustration than was his. The change from soli-

tary to paired spikelets is shown in Plate XI, figs. A and

D. This may occur either before or after the rachis seg-

ments hav^e become yoked. The change from distichy

to polystichy to produce an eight-rowed ear is shown in

Plate XI, figs, E and F. Collins attributed this change

to a twisting of the axis and the term is satisfactory if it

is not used too literally. What actually occurs is that the

yoked segments become arrayed in two planes instead

of one, an arrangement which makes much more efficient

use of the circumference of the rachis as a snikelet-bearinsr

face. Collins sh how ears with

additional row numbers would be produced by additional

'^twisting" of the axis. These were not encountered in

my material. A number often-rowed ears occurred, but

they were, for the most part, ''disharmonious'' ears with

twisted cobs. Apparently the only ** normal' ' ears in

which the yoking is readily discernible are four-rowed

and eight-rowed ears.

An important change which Collins did not note, or

at any rate did not describe, is the compaction of the in-

florescence. A spike which has passed through the three

stages which he described is still far removed from an

ear of maize. It must pass through still another stage, a

change from a lax spike to acomjKicted spike, Plate XI,

fig. G illustrates an eight-rowed spike which has become
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compacted and which is recognizable as an ear of maize.

What conclusions can be drawn from this series of

transition forms which occurs in maize-teosinte hybrids?

ColHns was cautious on this point, stating that these in-

termediate forms are of value primarily in throwing light

upon the morphology of the ear and explaining its evo-

lution in a mechanical sense. AVeatherwax (18) was even

more circumspect in his statement on this subject, which

follows; *' Hybrids between maize and teosinte will al-

ways exhibit suggestive series; but, until we are more

sure of the homologies between these two genera, it is

futile to expect much information from the hybrids, for

they will be speaking in a language that we cannot un-

derstand."

Now, when the homologies of maize and teosinte are

somewhat better understood than they were two decades

and more ago, and when the role of genetic mechanisms

in evolution has also become much clearer, speculation

on the meaning of the hybrid forms may be permitted.

If maize has originated from teosinte under domesti-

cation, as some students of the problem have assumed,

then hybrids of the two species are capable of revealing

something about the nature and extent of the genetic

changes which have occurred. If we accept this inter-

pretation we need only to state here that the genetic

changes involved have been numerous and far reaching

in their effects, and that the period of domestication of

maize has either been very long indeed or mutations must

have occurred at an unprecedented rate, for maize differs

from teosinte by numerous genes distributed among a

number of different chromosomes. If on the other hand

teosinte is the product of the hybridization of maize and

Tripsacum, as postulated by Mangelsdorf and Reeves

(13), then hybrids of maize and teosinte simply show the

effects which arc produced upon maize by various doses



of Tripsacum germplasm. This becomes especially im-

portant in considering the correlative hypothesis of Man-
gelsdorf and lieeves (13) that new types of maize orig-

inating directly or indirectly from the hybridization of

maize and Tripsacum comprise the majority of the vari-

eties of Central and North America.

Teosinte (Tripsacum) germplasm consistently has cer-

tain definite effects upon the structure of the ear of maize.

These effects vary considerably with the amount of teo-

sinte germplasm involved and with the genetic level at

which it is operating. In spikes approximately interme-

diate between those of maize or teosinte (spikes similar

to those borne on Fi plants of maize-teosinte hybrids),

small differences in the proportion of maize and teosinte

germplasm can mean drastic changes in external mor-

phology, for example; from distichy to polystichy or

from single spikelets to paired spikelets. As the segre-

gates approach either end of the range, however, much
larger increments are necessary to produce these changes.

These facts, rev^ealed by ¥<2 segregates of maize-teosinte

hybrids, are even better illustrated b}^ stocks in which an

entire teosinte chromosome or a part of a chromosome

has been transferred to a uniform inbred strain of maize

by repeated backcrossing accompanied by selection.

Stocks developed in this way are isogenic in nine of their

ten chromosomes and therefore approximately identical

with the original inbred strain of maize. The remaining

chromosome, however, has been substituted for, wholly

or in part, by a corresponding chromosome from teosinte.

The substitution of a small amount of teosinte germ-

plasm for maize germplasm at this level has no ap})arent

effect whatever upon such characteristics as paired and

single spikelets ; the spikelets remain completely paired.

But these doses of teosinte germplasm do consistently

reduce the number of rows of izrain and thev consistentlv
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tend to make the cob stiffer and more indurated, and to

give the rows of grain a rigid vertical ahgnment some-

times accompanied by spaces between pairs of rows. The
end product of these various tendencies is most com-

monly an eight-rowed ear in which spikelcts in one plane

are diametrically opposed to each other, while those in

the plane at right angles to the first are also opposed to

each other but in positions alternating exactly with those

in the first plane.

Here, then, is precisely the kind of ear which would

have developed according to Collins' yoking and twist-

ing hypothesis. The only difference is that the rachis

having become large, and sometimes pithy, the yoking

is no longer actually apparent. But these ears also con-

form completely to Weatherwax's conception of the ear

as an example of spiral phyllotaxy. Indeed the spiral

phyllotaxy is so rigid that the addition of another pair

of rows of grain, the equivalent of a half-spiral, results

in an unbalanced phyllotaxy usually accompanied by a

twisting of the cob. This type of ear is obviously quite

different from that illustrated by the Guarany pod corn;

and yet the one is nothing more than a modified form

of the other.

That there are differences in maize varieties with re-

spect to phyllotaxy in the branches of the tassel has al-

ready been noted by Anderson (1) who finds a spiral

phyllotaxy predominating in some varieties, a whorled

phyllotaxy apparently characteristic of others*

Other Differences in Maize Types

If there are in nature two types of ears, one with a

whorled phyllotaxy another with a spiral phyllotaxy, it

is reasonable to suspect that other differences between

the two types also exist.
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spikelets on the ear. If the

recently derived from a pan-

by reduction of brandies then the arran^ijeinent of

ed spikelets with respect to the position of the p<

d and sessile member of each pair should be lar^

mdom one because the branches of the nanlcle

d

d If. h

nder the influence of T
genes to the extent that it behaves as a structure de-

rived from the distichous spike of teosinte, then the ar-

rangement of the spikelets may well be a systematic one.

Unless I have inadvertently overlooked a reference to

it in the literature, the question of the arrangement of

sessile and pediceled spikelets on the ear seems never to

hav^e been answered. Collins (5), assuming that it is always

pediceled spikelets which abort when rows of grain are

dropped between the base and tip of the ear, asserted

that he had never seen an instance where the dropped

rows were either adjacent or separated by two rows. This

lie regarded as evidence that tlie arrangement of pedi-

celed and sessile spikelets around the circumference of

the ear is not the one expected from the fusion of two-

ranked spikes. He apparently concluded, although he

certainly did not prove, that the arrangement is, instead,

the one that would be expected if the ear had resulted

from yoking and twisting in the distichous spike.

Actnally, since all pistillate spikelets are sessile (al-

though one member of each pair is potentially ])ediceled)

it is impossible to determine from the external appearance

of the ear the nature of the arrangement of its spikelets.

But since the central spike of the tassel is clearly the

homologue of the ear, and since on the central spike the
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sessile and pediceled spikelets are often readily distin-

guished, it should be possible to draw some inferences

about spikelet arrangements in the ear by studying them
on the central spike.

The spikelets on the central spike of the tassel are

borne in more or less distinct rows. These are less clear

cut, to be sure, than those on the ear, but can neverthe-

less be traced with a fair degree of accuracy. The posi-

tion and arrangement of the spikelets on a central spike

can be charted by tracing a vertical rank of spikelets from

its base, determining the position of each pair by actual

measurement and noting whether the pediceled spikelet

is at the right or left of the sessile one. This is repeated

with each vertical rank until the entire circuinference of

the spike has been charted.

A chart of the spikelets of the central spike, prepared

in this way, is almost the equivalent of peeling the sur-

face of the rachis, unrolling it and spreading it flat.

Plate XII, figs. D and E, shows in diagrammatic form

the relative position and the arrangement of sessile and

pediceled spikelets on portions of central spikes of two

inbred strains of maize ; the first a strain of the Guarany

variety ; the second a North American strain well known
to agronomists, K155.

It is to be noted that in the Guarany maize the ar-

rangement of the spikelets with respect to the position

of the sessile and pediceled is a random one, or at least the

deviation from randomness on any single row is clearly

not significant.

The central spike of K155 presents quite a different

aspect. In one row (the center row in the diagram) the

spikelets are arranged at random, but in the remaining

rows the arrangement is either clearly systematic or it

approaches this condition. In the second row from the

left, for example, the pediceled spikelet is at the left in
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all (seven) j^airs. In the fourth row the pediceled spike-

let is at the right in all (eight) pairs. A systematic ar-

rangement is also closely approached in the first and fifth

rows, the former having the pediceled spikelet at the

right in six of the seven pairs, the latter having the ped-

iceled spikelet at the left in eight of the ten pairs.

It is to be noted further that the second and fifth rows

in this diagram are mirror images of the first and fourth

Avith respect to tlie position of the pediceled and sessile

spikelets.

How does the arrangement in Fig. E compare with

the arrangement theoretically expected if the ear of maize

had originated from the spike of teosinte by yoking and

twisting? Plate XII, fig. A shows the arrangement in

teosinte when the abortive sj^ikelet becomes functional,

as it does in some cases, especially when the tunicate gene

is superimposed upon teosinte by crossing and backcross-

ing. Here the arrangement is completely systematic and

the two ranks are mirror images of each other with re-

spect to the position of pediceled and sessile spikelets.

Plate XII, fig. 1? shows the theoretical arrangement

after yoking has occurred. This arrangement has actually

been seen in a segregate from a maize-teosinte hybrid in

which the spikelets were yoked, both spikelets of each

pair were functional and the pediceled spikelets were

distinguishable from the sessile ones.

Plate XTI, fig. C shows the theoretical arrangement

resulting from yoking combined with twisting of the

axis. Here rows one and three and rows two and four

(row^s diametrically opposed to each other on a cylindri-

cal rachis) are mirror images of each other with respect

to arrangement as well as position of the spikelets.

In two important characteristics, systematic arrange-

ment of the spikelet and mirror imagery, K155 is like

the ear theoretically developed from the spike of teosinte
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through yoking and twisting. But in a third important

feature, the sequence of pediceled and sessile spikelets,

there is a distinct difference. In the ear developed from

teosinte by yoking and twisting (Fig. C) the sequence is

PSPSSPSP. No matter at what point this sequence

begins it always in\ olv es at some point on the circum-

ference two rows of sessile spikelets adjacent to each

other and diametrically opposed on the rachis to two
rows of pediceled spikelets adjacent to each other. In

K155 (fig. E) on the other hand (omitting the single row
with random arrangement and letting the letters S and

P respectively, represent the predominating condition in

each row of spikelets) the sequence is SPPSSPPS. Here
no matter on which row the sequence begins, the pat-

tern is one of two rows of sessile spikelets alternating

with two rows of pediceled spikelets.

This sequence is not unique to Kl 55. It has been ob-

served in other strains where the arrangement of spikelets

approaches the systematic.

The sequence illustrated in Fig. C has also been ob-

served in several varieties. This means, if it means any-

thing at all, that the ear of maize sometimes behaves as

though it had been derived from the spike of teosinte by
twisting of the axis in the sense in which Collins used

the term. Whether this sequence is as common as the

other remains to be determined.

Other evidence that both random and systematic ar-

rangement of spikelets occur is found in ears which are

partly or wholly staminate at the apex. When wholly

staminate both spikelets are usually, though not always,

sessile as they are when wholly pistillate* When the

spikelets are mixed, however, the pistillate one is usually

sessile, the staminate one pediceled. In the Guarany va-

riety the arrangement of staminate and pistillate spike-

lets, when the two are mixed, seems to be essentially
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random. In ears derived from maize-teosinte crosses

which have been repeatedly backcrossed to maize, the

arrangement is definitely systematic.

The entire subject of spikelet arrangement deserves

more study. In the meantime it is ah'cady reasonably

clear that on the central spike of the tassel, at least, the

arrangement approaches a random condition in some va-

rieties and is systematic in others. There is reason to sus-

pect that these differences occur also on the ears. It is

supposed that the random arrangement is characteristic

of '^pure" maize; the systematic of Tripsacum-contam-

inated maize. Varieties which are completely random or

completely systematic in the arrangement of their spike-

lets are perhaps not common, the majority of varieties

probably exhibiting some degree of intermcdiacy be-

tween the two extremes.

Twisted Ears and Odd Numbers of Paired

Rows. Attention has been called to Fujita's observa-

tion that ears in which the number of rows of paired

spikelets is odd arc often slightly twisted with the rows

of grain exhibiting a tendency to form weak spirals. And
mention has also been made of the fact that there is, in

North American maize at least, a preponderance of ears

with rows of paired spikelets in even numbers as opposed

to those with rows in odd numbers. The two phenomena
are probably related and both may well be the result of

Tripsacum influence. At any rate they are most strik-

ingly displayed in segregates of maize-teosinte hybrids.

The predominance of ears with rows of spikelets (in this

case single as well as paired spikelets) in even numbers is

well illustrated by the following frequency distribution.

Population Number of Rows of Spikelets Total

2 3 4 5

(Duranfro TeosinteX Maize) ¥2 65 45 58 9 177

(Nobogame TeosinteX Maize) ¥2 86 71 1 15 27 299
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In both crosses there is a decided deficiency of three-

and five-ranked ears as opposed to two- and four-ranked

ears. Also in both crosses there is a tendency for the

three- and five-ranked ears to be twisted. They are ob-

viously the result of a structural unbalance or asymmetry

which induces stresses with visible effects.

These phenomena, so conspicuous in maize-teosinte

hybrids, are also readily discernible in maize. There are

several explanations for them

:

1. Reeves (15) suggests that there is a preponderance

of ears with rows of spikelets in even numbers because

the basic unit of the ear is a pair of rows of spikelets

rather than a single row. Thus an eight-rowed ear is

nmch more likely to become a twelve-rowed ear than it

is to change to a ten-rowed ear. He regards these units

as hereditary and in a broad sense they undoubtedly are.

It seems more probable, however, that the unit, a pair

of rows of spikelets, is a developmental rather than an

hereditary one for it is not uncommon in maize-teosinte

hybrids to find two-ranked and four-ranked spikes on the

same plant. This is not to say that the number of ranks

is independent of heredity. There is abundant evidence

that the contrary is true. But apparently the genes do

little more than determine in a general way whether the

spike is to be few-ranked or many-ranked, while develop-

mental factors determine the size of the units by which

the differences are to be attained.

2. Any ear strongly influenced by Tripsacum is likely

to exhibit a spiral phyllotaxy so rigid that only those

combinations which involve complete spirals will be bal-

anced and symmetrical and hence are more likely to oc-

cur than those involving fractional spirals. This is per-

haps no more than another way of saying that spiral

phyllotaxy explains and accounts for the fact mentioned
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above : that the unit of development is a pair of rows of

spikelets.

Reeves (15) has also pointed

phj^llotaxy b

fitting together ''hke the engaged teeth of mecha
gears. " AVith an odd number of rows of paired spik

there is a physical necessity for some kind of distorl

Eith

become twisted

The net result of these various factors, which are close-

ly related to each other, is that there is a strong tendency

for rows of spikelets to occur in even numbers. AV^hen

they do occur in odd numbers there is a strong tendency

for the ear to be twisted. Stated in still another way

;

there is a strong tendency for ears of maize to be bal-

anced and symmetrical, rather than unbalanced and

asymmetrical

The above discussion applies especially to ears with a

rigid spiral phyllotaxy and indurated tissues, the kind of

ear derived from maize-teosinte crosses and the kind pre-

sumably resulting in nature from Tri])sacum contamina-

tion. AVliat of **i)ure" maize, with its whorled phyllo-

taxy and random arrangement of si)ikelets, with respect

to these phenomena? INIany varieties of Bolivian and

Peruvian maize, both prehistoric and modern, have rows

of grain more strongly spiral than those of the twisted

ears of North American varieties. Extreme forms, as

Anderson (unpublished) has noted, have ** spiral cross-

rowing in two directions, like a pine cone." ]}ut this

condition in Bolivian and Peruvian maize does not give

the impression of abnormality. T^ike the pine cone with

which it has been compared, it appears to be perfectly

normal. Furthermore the occurrence of spiral rows in

Bolivian and Peruvian maize is usually independent of

row number. Ears with pairs of rows in even numbers are
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no less subject to the occurrence of spiral rows than ears

with pairs in odd number.

Finally, in varieties of this kind there is not the pre-

l)onderance of ears whose rows of paired spikelets are in

even numbers, so commonly found in North American
varieties. Ears with ten, fourteen and eighteen rows are

as frequent as ears with eight, twelve and sixteen rows.

This, like the presence of spiral cross-rows, is character-

istic of both preliistoric and modern varieties as is shown
by the following frequency distribution, which includes

modern ears from Isla del Sol in Lake Titicaca and pre-

historic ears excavated by Dr. Julio Tello from the Para-

cas Necropolis in Peru and by Dr. Junius Bird from

Arica, Chile. Data on row numbers in the last named
collections were kindly furnished by Dr. Edgar Ander-

Collection Number of Rows of Grain Total

10 12 14 16 18 20 22

Isla del Sol, Bolivia 5 12 19 9 5 50

Paracas, Peru (Prehistoric) 4 10 5 2 2 1 24

Ariea, Chile
''

1 14 24 10 2 51

son. The situation is the sume in all three eases; there

is no deficieney of ears in whieh the number of pairs of

rows is odd, indeed the modal number in all cases is

fourteen.

Discussion and Conclusions

The conclusion that there are two morphologically dis-

tinct types of maize ears is not new. Mangelsdorf and

Reeves (13) have previously suggested that the maize

varieties of America comprise two more or less distinct

groups: (l)''pure" maize which traces its descent directly

from the original wild corn
; (2) Tripsacum-contaminated

maize resulting directly or indirectly from the hybridiza-

tion of maize and Tripsacum. It was assumed that the

differences between these two groups were reflected in
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the cars, but no attempt was made to distino^iiish them on

the basis of differences in their basic structures beyond

])ointing out that many of the Andean varieties (presum-

ably '*pure" maize) are characterized by irrcguhu- rows

of grain, while many Central and North American \ a-

rieties (presumably contaminated by Tripsacum) exhibit

straight rows frequently separated in })airs. Extreme

types approaching these descriptions were found by Man-
gelsdorf and Cameron (12) in a study of maize varieties

of western Guatemala and are illustrated in their paper.

Now the e\ idenee that there are two kinds of maize

ears basically different in origin, structure and phyllo-

taxy, if not conclusive, is at least highly convincing.

The first type of ear which is characteristic of the

Cluarany pod corn and is probably ty])ical of ''pure''

maize may be described as a compacted spike with ])airs

of pistillate spikelets borne in varying numbers at the

nodes of a simple, weakly articulate rachis. 'J'he car has

a whorled phyllotaxy but may assume, more or less for-

tuitously, especially if the rows and kernels are crowded,

the aspect of spiral ])hyll()taxy. The rows may be

straight, especially il'the row number is low ; but straight

rows like spiral phyllotaxy seem to be, as they are in cer-

tain other grass spikes, fortuitous rather than the reflec-

tion of a particular kind of underlying structure. Straight

rows, in some cases at least, seem to represent nothing

more than an efficient arrangement assumed upon crowd-

ing. Pairs of rows are not distinctly separated and if

there is sometimes an apparent line of demarcation be-

tween pairs of rows it sci)arates the two spikelets of the

same pair and not two pairs of spikelets. Tlie number

of rows is a reflection of the degree of compaction rather

than of the complexity of the phyllotaxy for the number

of row^s can change decidedly from base to tip without

any change in the underlying phyllotaxy. With respect

[08]



to the position of the sessile and potentially pedicellate

spikelets, the arrangement of sj)ikelets on the ear is ran-

dom or nearly so. The tissues of the rachis and glumes

are not strong]}^ indurated. There is no tendency, as in

many North American varieties, for ears with pairs of

rows in odd numbers, ten, fourteen, eighteen, etc., to be

in the minority or for sucli ears to be twisted.

This type of ear is fundamentally identical with the

spikes of certain other species of grasses and like many
of them is j^robably derived from a panicle as the result

of reduction of branches. There is not the slightest evi-

dence of fusion. There is abundant evidence, however,

that the ear is derived from a panicle for the central spike

of the tassel, which is unquestionably the homologue of

the ear, is still surrounded with basal branches. Indeed

the tassel is a perfect example of a combination of pan-

icle and spike and illustrates splendidly the transition

from one to the other. The change from panicle to spike is

obviously relati\'ely recent, but whether it is the product

of domestication, wholly or in part, there is at present

no way of determining. The fact that the Ciuarany va-

riety, which is primitive in certain other characteristics,

frequently exhibits basal branching of the ear, suggests,

though it docs not prove, that the wild maize with which

domestication began was at least moderately branched

in its lateral (])robably pistillate) inflorescences.

This type of ear, it may be said again, differs in no

single important characteristic from the inflorescences of

other grasses. True, it usually is wholly pistillate, but

there are other grass inflorescences, such as the pistillate

forms of the dioecious species of J\Iona?2toc/iIo(% Jouvca^

liiichloc and Kragrostis^ which are entirely pistillate. It

usually has a massive rachis and large caryopses, but

there are varieties of sorghum which have the rachis

thicker than the most slender maize cob and the cary-

[no]



opses larger than the smallest mai/c kernels. This ear of

maize seems not to possess a single eharaeteristie in which

it is consistently unicjue. Its uniqueness lies rather in the

particular combination of characters which it possesses.

The fact that it is wholly pistillate, bears large caryopses

on a massive rachis and is a strongly compacted inflores-

cence, readily distinguishes it from all other grass inflo-

rescences.

Of these characteristics the last, compaction, is by no

means the least important. Once this fact is recognized

—that the ear of maize is one of the most strongly com-

pacted of all inflorescences— then much of the mystery

which has surrounded the ear disap])ears and it becomes

scarcely more difficult to understand than a head of cab-

bage which also is a strongly compacted but otherwise

relativ ely simple structure.

The second type of maize ear, the type wiiich presum-

ably results from Tripsacum-contamination is, like the

first, a compact spike. It differs from *'pure" maize pri-

marily in having a spiral rather than a whorled phyllo-

taxy and a systematic rather than a random arrangement

of sessile and pedicellate spikclcts. Indeed a brief de-

scription would appropriately term the first ''whorled-

random"; the second ''si)iral-sj'stcmatic." But there

are other differences as wx^ll. The tissues of the rachis

and glumes of the spiral-systematic type are usually in-

durated ; the rachis as a whole being (piite tough, though

evidence of an inherent rachis fragility is sometimes dis-

cernible. The rows of iirain are distinct and not infre-

quently separated in pairs. AVhen this occurs a i)air of

rows is the equivalent of a row^ of paired spikclcts. The
tendency for a rigid vertical alignment of the spikclcts

is so strong, probably as the result of an inflexible spiral

phj^llotaxy, that ears in which the number of pairs of

rows is odd are in the minority and are usually twisted.
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The spiral-systematic ear, like its putative precursor

the whorlcd-randorn ear, furnishes no evidence whatever

of fusion. It does, however, have the aspect of a fusion

product and especially is this true of eight-rowed ears in

which the pairs of rows are distinctly separated with shal-

low clefts or apparent lines of fissure in the cob corres-

ponding to the lines of demarcation. Furthermore the

sequence of sessile and pedicellate spikelets around the

circumference, SSPPSSPP, sometimes encountered, is

the kind of sequence which would be expected as the re-

sult of fusion of two-ranked branches. Nevertheless there

is neither evidence of fusion nor necessity for assuming

that it has occurred.

There is perhaps no single characteristic by which

these two types of maize ears can always be distinguished

from each other. Actually pure forms of either are prob-

ably rare and intermediate forms are more common than

the basic types. There are, however, several circum-

stances usually associated with the two general types.

The **pure" maize with its derivatives is the predomi-

nating type in the Andean region of Peru, Bolivia and

Ecuador and in the adjoining lowlands of South Amer-
ica, particularly in Paraguay. It is also the predominat-

ing type in the prehistoric maize of South America. The
same or a similar ear is found at high altitudes in Guate-

mala and, also at high altitudes, in some localities in

Mexico.

The Tripsacum-contaminated maize is typical of most

of North and Central America and of most of the low-

lands of South America.

It is realized that there is still no actual proof for the

existence of ''pure" and Tripsacum-contaminated maize.

Nevertheless it is now reasonably certain that there are

two basically different types of maize ears with more or

less distinct patterns of geographical distribution. Since
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there is complete interfertility in maize varieties from

all parts of America, it is logical to conclude that the one

has been derived from the other. Segregates from maize-

teosinte crosses and isogenic stocks developed by repeated

backcrossing of such crosses to inbred strains of mai/e

demonstrate that teosinte genes can produce the changes

by which the two types are distinguished. All of these

facts indicate, though they obviously do not prove, that

a pure maize originating in South America and bearing

ears characterized by whorled phyllotaxy and random

arrangement of sessile and pedicellate s})ikelets has be-

come modified by the introduction of Tripsacum (teo-

sinte) germplasm to produce an ear characterized

spiral phyllotaxy and systematic arrangement of spike-

lets.
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EXPLANATION OF THE ILLUSTRATIONS

Plate VII. Reproduction of a page of Lyte's (l619)

New Ilerbaly which describes the iufloresceiu'cs of

maize.

Platk VIIL Example of extreme elongation in an

ear of Guarany pod corn. The lower half of this

ear was enclosed by the husk and is compacted

with the kernels arranged in rows. The upper half

was free of the husks and is intensely elongated.

Plate IX. The basic structure of the maize ear is

illustrated by this enlarged (X Lo) photograph of

the elongated terminal portion of an ear of Guarany

pod corn. A pair of spikelets has been removed at

each node to show the simple rachis bearing spike-

lets in whorls at the nodes.

Platk X. Relation between compactness and num-

ber of rows. The left ear has eight rows at the tip;

fourteen rows at the base. The center ear and the

naked racliis at riglit show how tlie internodes be-

come progressively shorter toward the base. The

number of spikelets at each node remains approx-

imately the same.
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Plate XT. Transitions from teosinte to maize il-

lustrated by the pistillate spikes of F^ segregates

of a maize-teosinte hybrid. A. Most teosinte-like

spike with single spikelets alternating in two ranks.

B, C. Transition from independent to yoked rachis

segments, D, Approximately like A, except that

spikelets are paired. E. Yoked rachis segments

combined with paired spikelets to produce a dis-

tichous, four-rowed spike, bearing four spikelets at

each joint of the rachis, F. Portion of spike and

single rachis joint of an eight-rowed spike derived

from a four-rowed spike by twisting" of the axis.

G, Most maize-like spike. It differs from F pri-

marily in degree of compaction.

Plate XII. The arrangement of sessile and pedi-

cellate spikelets around the circumference of va-

rious spikes. A. Teosinte spike. B. Teosinte spike

with yoking of rachis segments. C. Theoretical

arrangement resulting from 3'oking combined with

twisting of the axis, D, Actual arrangement of

spikelets on a portion of the central spike of the

tassel of an inbred strain of Guarany maize. Note

that arrangement is random or nearly so, E. Ac-

tual arrangement on a portion of the central spike

of North American inbred Kl 55. Note that ar-

rangement is strongly systematic.
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Plati: VII

Of Turkic Corne, or Indian wheat.

The kiytdcs.

arMditDl^catigof onejnnoofmanpfojt?. ^nianfiiallnotfintJ in Ujicfoum

trp (\\\ faG)ion ano crroUiing) niojc tl)an otic luno , but in colour t!)c fecDe o;

gra^'iie ?!olI) niuci} liffcr : fo? one brarctlj a bjolure grawie c: co;nc, tiie otiicr

a rfOjtfjc tt)iru a pellotu, ana tlje fourtl) a lc!}itc co?nc o; fsrai'iic; 2rijc U^ljid; colour

cotl; UUcluifc rcmavnc botl) in t^e tares nno flourcs.

77j<? cicfcriptio^.

l^is Cojnc is a maruellous ffransc plant,uotl}ing rcfi'niblinjj anp otficr hintJ of

grapnc : foj it bjingett) fo?t!) Ms fccUe clcanc ccntraric from tl)e place Vufjcreas

t\}t /'lourcs groU), toljic^ is againU t'gc nature aiiD Uintss of all otl)cr plants , tu^ict)

bjingfojtljtljeir fruit tljere, l!3t)Cieas tlicp Ijauc bo:nctl)cir /loute. STlisCojnc

btarett) a ^igt) Ijclnic oj ffcmme, an& tcrplong, rouno, tbiciic, firme, anO bcloto tO'

iuaios tlyjroote of a bjetomft) colour, toitlj funUjieUnotsano lopnts , tromtbe

Irljicl) Ocpeniictl) lor§,anv) large Uaucs, lifce tijeleaucsof ^pirco; polcracDe : at

thcl}igl)e(leftt)cQallses,grolo imeano barren eares , M;i'cl) bjing fojt!) no:i)ing

but tt)c floures oj bloCfomcs, luljicb are fometimes bjotenc, fometimes reu , fome*

times reUot»,ano fomctimes toljitc, agreeable toitb t\}t colour of tljc fruit , \X)\)itl)

fcmmctb fo?tl) aftcrtoarU. STbe fruitfull eares aa groto, bpon tlje flacs cf t')e Gems
amcngft tl;e Icaues, t\)t Inljir^ eares bee great anO tljicfee , ano rouere O lojtl) manp

Icaufs, fo t^at one cannot fcet^c fapo cares, tppon tl)e bppcrniol! part of tl)c fnpo

cares tljcrc gtotomanp lonj l)ai??ie tljjaDcs, tot)tcl) ilTue fo?tt) at tt)e enos 03 popnts

Dftl)elcauc£;,couerin3tl)Ccarc,aaDfioefl)elM t^cmfclues about tl;c tinictl)at t^c

fruit Dj eare Uinrctl) ripe* 33:i)c grapne oj fecuc tol;ict) grotuctlj in tljc cares , is

about tl)e quantitic 0; bijjneffe of a ^eafc, of colour in tl)z out-fite, fomctimes

b:oU)ne3fometimcsrrti;e,anOfDmetimesU3l)itc, ano in tljc iu-fiOcitisin colour

iDljite,an?i in tatte flutct, groluing ojDcrlp about tljc cares, iuniuec;tcnranses

0} rotues
Ttif fiace.

2rf)is grajinc grotoctl) in SDurUie, toljereas it is bfcD in tljc time cf oeartl).

The time.

3Cti5 folunc in 0p.:ill, antj rtpein Huguft.

The tiAmes.

Srt)C^ Doc noiri call tl}is gra5nc,FrumcntLimTurdcum,anS Frumcntum Afiafi-

cum: in i^rcncl}, BledcTnycjhie, o? Ble s.ir.i^in : inl)igl) S^utc!)7'2nurfeic!Sojn:

in bafc Blmaigne, Cojcfefcljcejcn : in dtngliU), STurUiO) €o?ne, oj Snoian-

luljeat.

The Mature, ^nd vcrtucs.

l)crc is as pet no certa^nc erpcrience of tljc naturall tjcrtues of tl)i* coinc.

Sr^ebjcatJt^atisniatjetljcreofis Ujrc anoijaro, Ijauing UcrpfmailfatnelTeo;

inovffure, iD^ierefoac men ma^ eafilp iuOge, tljat it nouriflictt) but little, anO is euill

of Digettion, nothing comparable to t^eb^eaomnoe of COl)cat,as fome Ijaue falfl^

affirmed.
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Cambridge, Massachusetts, October 23, 1945 Vol, 12, No. S

AFRICAN ORCHIDS XVI
BY

V. S. SUMMERHAYES
{lioyal Botanic Gardens, Kew)

A SUGGESTED re-classification of the genus Diapha-

nanthe Schltr. together with descriptions of new species

and new combinations in the genus form the greater part

of this contribution. There are also descriptions of new
species of other genera of Angraecoid orchids and of one

species oi Polystachya. The sequence, as in previous con-

tributions, is that of Schlechter's "Das System der Or-

chidaceen" (Notizbl. Bot. Gart. BerUn, 9 (192G) 563-

591). The type specimens of all the new species are in

the Kew Herbarium.

Polystachya (§ Cultriformes) canaliculata Sum-
merhayes sp. nov.; a P. fulvilabia Schltr. foliis angusti-

oribus, inflorescentiis foliis multo brevioribus, floribus

albis nee flavis, sepalis obtusis vel apiculatis, labelli ungue
brevi, lobo intermedio ruguloso canaliculato ; a P. Mild-

hraedii Kraenzl. mento breviore, labello basi magis an-

gustato lobis lateralibus minoribus lobo intermedio ru-

guloso satis distinguenda.

Herba epiphytica ; caules caespitosi, erecti, usque ad

12 cm. alti, leviter ancipites, siccitate sulcati, apice mono-
phylli, basi cataphylla vaginiformi lineari acuta usque ad

7.5 cm. longa instructi. FoUum erectum, lineari-Iigula-

tum, apice rotundatum, basi cuneatum, 9-25 cm. longum,
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5-8 mm. latum, quinquenervosiim. Inflorcscad'm erectu,

folio multo brevior, 4-7 cm. alta, superne subdense pau-

ciflora; pedunculus gracilis, 3-5 cm. longus, laevis, siib-

teres vel levater anceps, supra medium vagina singula

instructus; bracteae subpatentes, triangulari-ovatac, acu-

minatae, 1-2 mm. longae, Flores patentes, albi, rubro-

notati
;
pedicellus (cum ovario) 7-9 mm. longus. Scpalum

intermedium lanceolato-oblongum, apice apiculatum,

basi leviter dilatatum, 5.5-7 mm. longum, 8.5-4 mm.
latum; sepala lateralia oblique triangularia, subacuta,

margine superiore (postice) 8.5-9.5 mm. longa, inferiore

5.5-6.5 mm. longa, basi 7-5-8 mm. lata, mentum
sum 6 7 mm. longum formantia. Petala oblique obi

subspathulata, apice rotundata, 6-7 mm. longa, 2.2

obt

mm lata. Lahellum curvato-dcflexum ex ungue brevi

lato ambitu oblongum, infra medium trilobatum, totum

9-10 mm. longum, 6-7 mm. latum (explanatum); lobus

intermedins suborbiculari-quadratus, apice recurvato-

mm
i^detur retusus, marginibus undula

5-5.25 mm. latus, rugulosus, f;

medium canaliculatus ; lobi lateral

ab

subacuti, fe Columna sub

mm
hemispbaerica, dorso cristata, antice leviter producta;

rostellum leviter productum ; stigma transverse oblongo-

ellii)ticum.

Tanganyika Tekritory: Nguru Mts., Mhonda, 000 m. alt., in deep

shade in fork of forest tree, April 191-3, Moreau S5S (Tyi'e). "One
glossy deep grass-green leaf. Flower glistening white with two narrow

crimson lines running from anther base to column foot. No scent."

It is not easy to decide wbicb species is the nearest

relative of this addition to sect. Cultnformes. The nar-

row leaf and general flower structure indicate its affinity

with P.Miklbracdu Kracnzl. and P.gracilcnta Kraenzl.,

but there is also a strong resemblance to P. fidv'dabia
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Schltr. and other species with short few-flowered simple

inflorescences* So far as I am aware this is the first spe-

cies of sect. Cultnformes recorded from the Nguru
Mountains.

Rhipidoglossum densiflorum Summcrhaycs sp.

nov.; affine R. ohancnsi (Rendle) Summerh,, a quo foUis

apice valde inaequahter bilobatis lobo longiore acuto lobo

breviore fere nullo, floribus pauIo majoribus, sepahs lat-

erahbus quam intermedio longioribus angustioribusque,

labello hite orbiculari vel flabellato-orbiculari apice leviter

exciso basi ante ostium calcaris callo transverso perhumili

instructo satis distinguendum.

Herba epiphytica; cauhs elongatus, usque ad 40-45

cm. longus, 2-3.5 mm. diametro, teres, superne multi-

fohatus, inferne vaginis foliorum delapsorum partim cir-

cumdatus, radices numerosas flexuosas ramosas laeves

3-4 mm. diametro cmittens. Folia adscendentia vel fere

patentia, 1-2 cm. distantia; vagina inferne arcta, superne

subdihitata, leviter compressa, valde nervosa, apice trun-

cata, 1-2 cm. longa; lamina obhmceolata, oblongo-vcl

eHiptico-lanceohita vel angustc lanceolata, apice valde

inaequahter bilobata, lobulo longiore leviter incurvato

acuto 2-10 mm. longo, lobulo breviore brevissimo vel

fere nullo, basi angustata, 4-12 cm. longa, 8-23 mm.
lata, siccitate multinervosa, tenuiter coriacea. Inflorcs-

centiae singulae vel gcminae, foliis multo breviores, 1-4

cm. longae, fere ad basin dense multiflorae, basi vaginis

paucis ovatis obtusis instructae ; rhachis teres ; bracteae

vaginantes, superne dilatatae, truncatae vel subacutae,

vix 1 mm. longae, 1-2 mm. distantes. Florcs patentes,

albi vel pallide crcmei, cos CoiivuUaiiae majalis revocan-

tes, tepalis ± conniventibus; pedicellus cum ovario 2-3

mm. longus, Scpahtm intermedium late ellipticum, apice

obtusum vel rotundatum brevissimc apiculatum, 2.4-2.8
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mm. longum, 1.7-1.9 mm. latum, concavuni, trinerx ium

;

sepalii latcralia oblique late elliptico-lanceolata, apice sub-

acuta, vel obtusa, 3-3.5 mm. loriga, 1.3-1.7 mm. lata,

1-3-nervia. Petala suborbicularia, apiec obscure apicu-

lata, 2.25-2.75 mm. longa, 2-2. G mm. lata, trincrvia,

nervis lateralibus ramosis. LahcUum late orbiculare,

flabellato-orbiculare vel fere transverse ellipticum, apice

excisuni, antice subtruncatum vel rotundatum et brevis-

sime bilobatum, 2.75-3.75 mm. longum, 3.5-4.7 mm.
latum, multinervosum, basi ante ostium calcaris callo

transversoperbuniili leviter emarginato instructum; cal-

basi ancrustiore d

diamct

Cohimna deflexa, crassa, antice excavata, apice truncata,

1-1.25 mm. longa, androclinio leviter excavato; anthera

oblonga, valde convexa, antice truncata; pollinia sub-

sphaeroidea vel ellipsoidea, circiter 0.5 mm. longa, stip-

itibus duobus subspathulato-ligulatis deorsum angustatis

0.75 mm. longis, viscidiis duobus elliptico-oblongis antice

truncatis postice rotundatis; rostellum trilobum, lobo

intermcdio porrecto carnoso subspathulato, lobis lateral-

ibus intermedio brcvioribus rotundato-triangularibus

;

fovea stigmatica quadrata. Capsulae ellipsoideae, infernc

angustatae, leviter curvatae, 1-1.25 cm. longae, 5 mm.
diametro.

Uganda: Bunyoro, Budongo Forest, Sept. 1933, Eggelivg IJ^Sl

(Uganda Forest Service No. 1376); Sept. 1935, Eggelitig 2172; same

date, Hancock 13 A; Nov. 1943, in fruit, flowered Busingiro Aug.

1944, Eggellng r>Jf75; Bugonia Forest, 1050 m. alt., Daue 759; Ma-

saka. South Buddu, Fyffe 187; Mengo, Kyagwe, Sept. lO'^l, Lanhes-

ter 29; Mabira Forest, P200 m. alt., Sept.-Oet. 1920, Dummer 4438.

Gabon: Upper Ngounye lliver, waterfall on Mboumi River, at

Mbigou, Nov. 1925, Le Testu 5767 (Type).

Angola: Moxico Distr., River Lupula, in evergreen vegetation,

Jan . 1938, Milne- Redhead 42S9

.

This striking little species well illustrates the difficul-

ties of classification of the group of genera of which it is a
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constituent species. I have placed it, for the time being,

in Rhipidoglossum, since it is clearly closely related to

R. obancnsc (Kendle) Summerh. and R. glohuloso-calca-

ratum (De Wildem.) Summerh. with which it shares the

short dense inflorescences and short swollen spur. The
orbicular curiously veined petals are also almost identical

w^ith those in other species of Rhipidoglossnjn. On the

other hand in the shape of the leaves and the tendency

of the whole plant to blacken on drying the species re-

sembles the genus Sarcorhynckus. The narrow^ excision

at the apex of the lip may be looked upon as an inter-

mediate between the entire lip-apex of S. polyanthus

(Kraenzl.) Schltr. and the deeply lobed lip of aS^. bilohatus

Summerh., described later in this paper. Another com-

plication is the presence of a low transverse rim-like cal-

lus just in front of the spur. Although technically this

should place the species in lymphananthe the callus is so

unlike the ordinary tooth found in that genus and the

plant show^s so little resemblance to other species of Dia-

phananihe that it scarcely seems advisable to include it

therein.

Further work and discoveries of yet more intermediate

species may make it necessary to consider all three genera

as forming a single one under the earliest name Diapha-

nanfhc, but T do not feel that the e\ idence so far warrants

such a change.

Rhipidoglossum microphyllum Summcrhaycssp.

nov.; a R.longicalcari Summerh. habitu graciliore, rad-

icibus numerosissimis, foliis multo minoribus, petalis

ellipticis, labello apice subacuto, calcari breviore facile

distinguendum.

Rhipidoglossum^. sp. Schlechter in Engler. Bot. Jahrb.

53 (1915) 605.

Herba epiphytica; caulis =±= erectus, gracilis, leviter



Hex mm. d

teres, apice 3-7-foliatus, radices numerosissimas flexuo-

sas simplices ^ recurvatas saepissime compressas usque

ad 20 cm. longas 2-3 mm. latas griseas per totam longi-

tudinem dense emittens. Folia parva, erecto-})ateiitia vel

patentia, usque ad 5 mm. distantia; vagina arcta, valde

nervosa, 4-5 mm. longa; lamina oblonga vel obi

liirnlntn. at^iee Daido inaenualiter bilobata. lobulis i

to

datis, 7-18 mm. longa, 2-5 mm. lata, griseo-viridis.

liijl foliorum delapsorum exortae,

decurvatae. 1.5-2.5 cm. lonirae.

sublaxe 4.-8-florae; pedunculus7-10 mm. longus, vaginis

3-4 infimis truncatis superioribus laneeolatis acutis in-

structus; rhacbis fractiflexa, teres; bracteae laxe ochre-

atae, apice triangulares acutae, 1-1.5 mm. longae. Flores

patentes, cremei, 1.5-2.5 nun. distantes; pedicellus cum
ovario 3-3.5 mm. longus. Scpalum intermedium obovato-

oblongum, apice subacutum, 3 mm. longum, 1.5 nun.

latum, concavum ; sepala lateralia oblique et levitercur-

vatim oblongo-ligulata, apice subacuta, 3.75 mm. longa,

eirciter 1 mm. lata, superne dorso carinata; omnia sepala

trinervia. Pefala oblique elliptica, ai)ice rotundata, 2.75

mm. longa, 1.5 mm. lata, trinervia, nervis lateralibus±

ramosis. Labclluni elliptico-lanceolatum, subacutum, 3

mm. loncrum, vix 1 mm. latum, m
d

7 Coin

bus

brcvis, crassa, antice excavata, 1 nun. longa, androcl

levissime excavato ; anthera subhemisphaerica, antice

producta; pollinia globosa, 0.3 nmi. diametro, stipit

duobus linearibus deorsum sensim angustatis 0.5 mm,
longis, viscidiis duobus ellipticis; rostellum productum,

lobo intermedio convexo crasso, lobis lateralibus brevior-

ibus triangularibus ; fovea stigmatica quadrata; ovarium

papillis nigris sparsis instructum.
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Tanganyika Teriiitory: Neu Langenburg Distr., Bundali Mts.,

Ngulu Mt., 1400 m. alt., Marcli 1914, Stols 255^ (Type.)

A somewhat aberrant member of the genus eharac-

terised by the slender stems emitting a mass of aerial

roots, the very small leaves, the elliptieal petals and the

narrow entire lip. It is probably most elosely allied to

R. long'walcar Summerh. in whieh the lip is also longer

than broad. The column and pollinarium characters agree

well with those in other species of Rhipidoglossum

.

Rhipidoglossum rutilum {Ecichenbach films)

Sc/ik'c/itcr in Beih. Bot. Centralbl. 36, Abt. 2 (1918) 81

Summerhayes in Blumea, Suppl. 1 (1937) 85.

Mystac'idium Kaessnerianum Kraenzlin in Viertel-

jahrsschr. Nat. Ges. Zurich, 60 (1915) 395.

The type gathering of Kraenzlin's species {Kdssner

741) was cited by me under R. rutUiim (Rchb.f.) Schltr.

in the reference given above, but I had overlooked the

original description. This agrees admirably with that of

R. ruiilum and there can be no doubt as to the identity

of the two,

Oeonia volucris {Thouars) Sprengel Syst. Veg. 3

(1826) 727.

Epidendrum xmlucre Thouars Orch. lies Austr.-Afr.

(1822) t. 81.

Until now this combination has been generally credited

to Durand and Schinz, Consp. Fl. Afr. 5 (1895) 51, but

the above reference has nearly 70 years' priority. Spren-

gel uses the original spelling Aeonia, but as '^Oeonia

Lindl." has been conscrv^ed against two earlier names
and general usage also favours this spelling, it would ap-

pear best to maintain it. Confusion with the Crassula-

ceous genus Aconium Webb k Benth. is also avoided.

D IA PHAXANTII E Sch Iccll te?'

An examination of material of practically all the spe-
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cics of D'taphannnthc, including most of tlie type speci-

mens, has enabled me to reduce some species to synony-

my while on the other hand I have added to the number

by transferences from otiier genera and b}^ describing

sev^eral new species. The details of these changes are

given below under the headings of the various species

recognised. I am still doubtful as to the exact relation-

ships of a few of the species and also have insufficient

material of what may prove to be additional new s])ecies.

The total number of species on my present reckoning is

24, which is one more than the total in Schlechter's ac-

count of the genus (Beih. Bot. Centralbl, 8(5, Abt. 2

(1918) 9.5-101).

Schlechter divided the genus into three sections as

follows :-

1. Eu-Diaphananthe. Stems very siiort
;
pedicels aris-

ing singly.

2. Gibbostium. Stems much elongated
;
])edicels aris-

ing singly.

3. Enantianthe. Stem rather short; leaves fleshy;

pedicels opposite or whorled.

This arrangement is to a certain extent con\ enient in

classifying the species, but it takes no account of the two

quite different types of column structure found in the

genus. One grou]) of species containing the lectotyj)e

species (Z). pclhicida (Lindl.) Schltr. of Beih. Bot. Cen-

tralbl. 30, Abt. 2 (1918) 97) possesses a narrow acute

decurved rostellum and a common viscidium to which

the pollinia are attached by separate stipites. The other

group possesses a column similar to that in the genus

RJiipidoglossuvi, the rostellum being distinctly trilobed

with a fleshy porrect middle-lobe while each pollinium

is furnished with a separate stipe and viscidium.

The species are enumerated below in accordance with

what I think are the affinities of the si)ecics, but I have

[ ««

]



refrained from giv ing names to the various divisions and

subdivisions as I do not feel that our knowledge of the

genus and its nearest allies is anything like complete.

A, Column rather short, tapering upAvards, androcliniuni rather small

and sloping upwards; rostellum beak-like, deflexed, bilobed on
removal of pollinarium, lobes subulate; stipites two attaclied to a

common viscidium.

a) Stems very short with a rosette of leaves or only slightly elon-

gated ; flowers alternate.

1. D. pellucida {LimlL) Schltr.

2. D. bueae {Sc/illr.) Schllr,

3. D. Plehniana (Schllr.) Schllr.

4. D. Quintasii \liolfe) Schltr.

b) Stems elongated, leafy along a great deal of their length ; flow-

ers alternate.

5. D. bidens (Sxc. ex Pers.) Schltr,

6. D. subclavata (Rolfe) Schltr.

7. D. acuta (Rid/.) Schltr.

8. D. papagayi (ReichbJ*,) Schltr.

9. D. congolensis {De fVildem.) Summerh.

10. D. divitiflora (KraenzL) Schltr.

c) Stems long or short; flowers opposite or vertieillate.

11. D. fragrantissima (lieichb.) Schltr.

12. D. Welwitschii (ReichbX) Schltr.

13. D. vandiformis {Kraenzl.) Schltr.

B. Column short and truncate, androclinium large, occupying the

whole of the apex; rostellum porrect, trilobed on removal of pol-

linaria, middle lobe fleshy, more or less spathulate, laterals shorter,

triangular; stipites 2, each attached to a separate viscidium.

a) Stems short or only slightly elongated.

14. D. kamerunensis {Schltr.) Schltr.

15. D. curvata \Ro[fe) Summerh.
16. D. polydactyla (Kraenzl.) Summerh,

17. D. Mildbraedii (Kraenzl.) Schltr.

18. D. tenerrima (Kraenzl.) Summerh.

19. D. pulchella Summerh.

20. D. ugandensis (Rerulle) Summerh.

b) Stems much elongated,

21. D. Stolzii Schltr.

22. D, Schimperiana (A. Rich.) Summerh.

23. D. tenuicalcar Summerh.

24. D. subsimplex Summerh.

The column in group B is ahnost identical with that

in the genera Hhipidoglossum Schltr. and Sarcoi^hynchus

Schltr., but in many other features the various species

may resemble closely species in group A. The charac-
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teristic Diaphanaiitlic tooth at tlie openinff of the spur

is present in all but one of the species of group 1] and is

often identical with the siniihir structure in species be-

longing to group A. In D. curvata (Rolfe) Summerh.

this callus takes the form of a transverse ridge, but on

other grounds the species seems correctly referred to

Diaphcuiantlie.

Diaphananthe bidens {Swartz ex Pcrsoon) Schlccli-

ter Die Orchideen (1914) 598.

Limodorum bidens Afzelius ex Swartz in Kongl. Ve-

tens. Akad. Handl. 21 (1800) 243, nomen tantiim—
Swartz ex Persoon Syn. PI. 2 (1807) 521, descript.

Angraecum asliantense Lindley in Edwards Hot. Reg.

(1843) misc. p. 56.

Angt'aecum monodon Lindley in Lindley & Paxton

Flower Garden 2 (1851-52) 102, fig. 187.

Angraecum Baker'i Kraenzlin in Mitt. Deutsch.

Schutzgeb. 2 (1889) 159.

Mystacidiuvi productuni Kraenzlin in Engler. Bot.

Jahrb. 22 (1895) 30.

Listrostachys mysfacidioides Kraenzlin I.e. 28 (1900)

170.

Listrosfac/iy.s longiss'ima Kraenzlin I.e. 48 (1912) 400.

Angraecum suhfalc'ifolium De Wildeman in Bull.

Jard. Bot. Brux. 5 (1910) 192.

Diaphananthe ashantensis Schlechter in Beih. Bot.

Centralbl. 30, Abt. 2 (1918) 98.

Diaphananthe monodon Schlechter I.e.

Diaphananthe mysfacidioides Schlechter I.e. 99.

Diaphanajithe producta Schlechter I.e.

Diaphananthe subfalcifolia Schlechter I.e. 100.

Mystacidium Duemmerianum Kraenzlin in Viertel-

jahrsschr. Nat. Ges. Zurich 74 (1929) 100.

An examination and careful analj^sis of nearly sixty
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gatherings from an area extending from Sierra Leone to

Uganda, leads to the conclusion that the above *

'species"

are merely forms of one widely distributed species. This

shows considerable variation in leaf size and shape and

in the detailed structure of the lip; there is also a less

marked variation in flower size.

Unfortunately it has not been possible to examine the

types of some of the above names and there seems little

Ukelihood that such examination ever will be possible.

These species therefore will have to be interpreted in the

light of other gatherings from the same general areas.

The descriptions of Angraecum liakeri, Listrostachys

mystacidioidcs and L. longissima do not include any fea-

tures, or combination of characters, which cannot be

found in other gatherings both from the east and from

the west. The spur appears to be longer in relation to

the lip than in most other specimens, but even as regards

this character Kraenzlin's own descriptions are somewhat
contradictory.

From the description the flowers in Lisii^ostachys sub-

falcifolia are larger than in any other gathering, but some
collections from the Belgian Congo (e.g. Corbisie?^ 503)

have flowers almost as large and are otherwise evidently

D. bkleiis.

Mystacidium Ducmmeriamim- Kraenzl. is a puzzling

case. The type gathering is Diimmcr 4437 of which there

are duplicates at Kew and at the British Museum. These

specimens are certainly referable to J), bidenSy the only

remarkable feature being the consistently short inflores-

cences which otherwise are quite normal. Kraenzlin's

description, although it fits the Kew and British Museum
material in most respects, seems to have been drawn up

from a plant bearing considerably smaller flowers with

shorter and broader tepals. In view of the poor state of

preservation of the duplicates it seems probable that
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Knienzlin was iinuble to discover a well-Dreserved fl

bud staire whc
better. Thi

know

considerable growth in length as the Howcr devclo])s.

There is, however, a possibility that DUnniicr 44^7 is a

mixture of two species and that Kraenzlin's type differs

from the material seen.

So far as can be judged from the description, I)i(tpJia-

nanthc siihclavata (Rolfc) Schltr. {Aiigraccvm subc/ava-

tuni Rolfe in Bolet. Soe. Broter. 9 (1892) 140) seems also

to be referable to /). bidcns. Unfortunately no specimen

could be discovered in the herbaria at the l?ritish Mu-
seum or at Coimbra. Admittedly liolfe described the

pollinia originally as having only a single stipe, but he

stated tliat the species is allied to IJstrostachys ashantcji-

sls. However, in the Flora of Tropical Africa (vol. 7, p.

IGO) he transfers the species to lAstrostnchys which, as

understood by him there, possesses two separate stipites

in the pollinarium. D. bidcns has been recorded from

Fernando Po and there seems no reason wdiy such a

widely spread species should not also occur in Sao Tome.

Arrangement of the specimens in a geogra])hical se-

quence from w^est to east shows that those occurring to

the west of the Cameroons Mountain ha\'e on the whole

shorter and broader leaves than those to the east and

south. There is no absolute distinction, however, mod-

erately long-leaved forms being found in Sierra Leone

and short-leaved ones in Gabon. The flowers in the

"Congo" group are on the wdiole slightly larger and the

spur relatively shorter than in gatherings from "Upper

Guinea," but again there is no hard and fast line of de-

marcation. AVith regard to variations in the labcllum,

which have been used by some authors for differentiating

purposes, it is obvious that considerable variations occur.
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The lip is usually more or less quadrate with rounded

base, the apex truncate and somewhat emarginate with

a short central apiculus, and the margins normally irreg-

ularly dentate especially in the anticous part. Sometimes

the lip is narrowed towards the front, sometimes it is

somewhat pandurate, while in other cases there is no ob-

vious emargination. The spur is much narrowed at the

base and obtuse at the aj)ex. It varies from being the

same length as the lip to a little more than half as long

again. On the whole the western or ''Upper Guinea"
specimens have a relatively longer spur than those from

the Congo basin region, but here again there is no sharp

distinction.

On the whole the evidence so far available does not

appear to be sufficient to justify the recognition of two
geographical varieties.

Diaphananthe congolensis {De Wildeman) Sum-
via^hayes comb. nov.

Mystacidium congolense De Wildeman Not. PI. Utiles

Congo 1 (1903) 151—Summerhayes in Blumea Suppl.

1 (1937) 80, in obs.

Rhipidoglossum rvtilum Schlechter in Beih. Bot. Cen-

tralbl. 36, Abt. 2 (1918) 81, partly.

This species is closely allied to D. divitiflora (Kraenzl.)

Schltr. and may eventually prove to be conspecific. At
present I have not seen sufficient material of either spe-

cies to make a definite decision.

Diaphananthe fragrantissima {llelchcnbach fiUus)

Schlechter in Beih. Bot. Centralbl. 36, Abt. 2 (1918) 100.

Listrostachys fragrantissima Reichenbach filius in

Flora 48 (1865) 190.

Listrostachys Kirkii Rolfe in Dyer Fl. Trop. Afr. 7

(1897) 164.

Listrostachys falcata De Wildeman Not. PI. Utiles

Congo 1 (1903) 147.
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Listrostachys fimbriafa llolfe in Bull. Misc. Inform.

Kew (190G) 115.

Angraecnm Muanse Kraenzlin in Orchis 2 (1908) 99.

Uiaphananihe fakata Schlecliter in Beih. Bot. Cen-

tralbl 3(), Abt. 2 (1918) 100.

Diaphananthe jimhridta Sclilechter I.e.

niaphajianiJte Kirkil Sclilechter I.e. 101.

Diaphananthe Mnansae Sehleehter I.e.

I fail to see any differences between the above species

on comparison of the descriptions and 30 gatherings in-

cluding type specimens, although there is certainly some

variation in flower size and particularly in lip structure.

The lip varies in the degree of laceration or iimbriation

of the margins and in the length of the apiculus although

this is usually at least one quarter of the length of the

rest of the lip and sometimes as nmch as two-thirds. The

spur is variously thickened in the distal part, acute or

obtuse, and either shorter or longer than the lip. So far

I have been unable to correlate the variations in any of

the above characters, while in general facies, including

habit, inflorescence, shape of tepals, general lip construc-

tion and column structure all the specimens exhibit a

remarkable uniformity.

Judging from the material available and the notes of

collectors the stem is upright at first while still short and

the leaves are then recurved downwards and may almost

meet below. As the stem elongates the root system is

not strong enough to hold it up and it gradually falls

over, the leav^es produced subsequently then becoming

more and more hanging and consequently straighten

79. Wchvitschii (lleichb.f.) Schltr. which is, so far as

I am aware, only known from the type gathering, has

elongated upright stems with short closely imbricate al-

most erect leaves which are rounded and unequally bi-

lobed at the apex. The inflorescences and flowers closely
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resemble those of D. fragranihsima. D. vandiformis

(KraenzL) Schltr., judging from the photograph in

Schlechter Die Orchideen, fig. 202, has apparently a

habit similar to that in IJ. IVehatschii, but the leaves are

much longer and spreading. Until it is possible to see

material of this species from the Cameroons it had best

be left as a separate species.

As now understood D. fragrajiiissiiua occurs in Ou-
bangui-Chari, Eastern Belgian Congo, southern Sudan,

Uganda, northern Tanganyika Territory, Angola and

North-Western Rhodesia. From the data available it

appears generally to inhabit gallery forests and dryish

woodlands in savanna regions, either epiphytic or on

rocks.

Diaphananthe pulchella Summerhayes sp. nov.; a

JD. Sfolzii Schltr. caule multo breviore, foliis longioribus

angustioribusque, inflorescentiis longioribus, floribus mi-

noribus, tepalis obtusissimis vel rotundatis; a Z). iigan-

densi (Rendle) Summerh. floribus majoribus, labello

subflabellato distingucnda.

Herba epiphytica, pulchella; caulis brevis vel =*= elon-

gatus, ± dependens, usque ad 13 cm. longus, 3-4 mm.
diametro, superne dense 4-9-foliatus, inferne vaginis fol-

iorum delapsorum fere omnino circumdatus, radices flex-

uosas ramosas, griseas, laeves, 4-6 mm. diametro per

totam longitudinem emittens. Folia circiter 7-5 mm.
distantia, patentia; vagina arcta, leviter compressa, valde

nervosa, 5-10 mm. longa; lamina oblongo-ligulata, lig-

ulata vel lineari-ligulata, apice inaequaliter bilobulata,

lobulis rotundatis vel obtusissimis longiore 4-11 mm.
longo, basi leviter angustata, 4.5-15 cm. longa, 7-11

mm. lata, ^ coriacea. Inflorcsccntiae ex axillis foliorum

vel foliorum delapsorum exortae, singulae, simpllciter

racemosae, dependentes, 6-15 cm. longae, sublaxe mul-
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tiflorue; pedunculus 1-2 cm. lon^us, vaginis paucis ova-

tis subacutis iiistructiis; rhachis teres, eireiter 1 mm.
diametro; bracteae 6-9 (-13) mm. distantes, ochreatae,

ovato-triangulaies, aeiitae, 1.5-3 mm. longae. Flares

patentes, pallida viridi-lutei, cremei-viridescentes vel

viridescentes, translucentes
;
pedicelliis cum ovario 3-4

mm. loiigus. Scpalum intermedium erectum, concavum,

ellipticum, oblongo-cllipticum vel obovato-ellipticum,

apice obtusissimum vel rotundatum, 4.75-7.25 mm. Ion-

gum, 2.5-3.75 mm. latum; sepala lateralla leviter cur-

vatim oblonga vel elliptico-oblonga, apice rotundata,

5.75-7.5 mm. longa, 2-3.5 mm. lata; omnia sepala tri-

nervia, nervis lateralibus saepius ramosis. Petala oblique

ovata vel lanceolato-ovata, apice brevdter acuminata,

marginibus superne irregularibus vel fere dcnticulatis,

4.25-7-25 mm. longa, 3-4.75 mm. lata, 3-5-nervia, ner-

vis lateralibus ramosis. I^ahcllum late flabellato-suborbic-

ulare, apice =*= excisum apiculo sacpc intcrjccto, antice

obscurissime tri-vel quadrilobatum, marginibus irregu-

lariter dcnticulatis vel excisis, totum G-9.25 mm. Ion-

gum, 7.25-10 mm. latum, nervis numerosis=i=radiantibus,

ante orificium calcaris callo erecto dentiforini instructum

;

calcar incurvatum, ex ore latiore angustatum, deinde

fusiformi-cylindricum, apice angustatum, 8.5-11.5 mm.
longum. Columna incurvatim porrecta, crassa, subteres,

1.8-2.8 mm. longa, apice truncata, androclinio leviter

excavato ; anthera subhcmisphaerica, antice producta

truncata; poUinia subsphaeroidea vel pyriformi-sphae-

roidea, 0.65-0.8 mm. diametro, stipitibus linearibus su-

perne leviter dilatatis inferne subulatis 1.05-1.4 mm.
longis, vnscidiis duobus distinctis orbicularibus ; rostellum

convexum, antice productum, trilobum, lobo intermedio

leviter spathulato carnoso, lobis lateralibus dimidio brevi-

oribus incurvatim triangularibus acutis; fovea stigmatica

elliptico-quadrata.
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Kfxya Colony : Mt. Elgon ; Kitale, Caves of Elgon Farm, 2010 m.
alt., May 1981, Tweedie 10; same locality, 2160 m. alt., on Acacia
at edfje of forest, May 1911, Txceedie oil; Suam Saw Mill, 2870 m.
alt., edge of forest, high up on Podocarpus gracUlor,Ma.y 1941, Txceedie

570; no local., 1800 m. alt., in forest, Feb. 1933 Napier^ Coryndon
Mus. No. 2;)24'; Ngong, 10 miles W. of Nairobi, 1800 m. alt., Nov.
1G38, Cunmngham-Vdu Someren 512.

Tanganyika Trruitory: Masai-land, 50 miles vS. of Moshi, Lolbeni
Mt., in rich primary forest, April 194-3, Page-Jones lu Moreau 569;
W. Usambara Mts., eastern edge, Mazumbai, 1350 m. alt., forest

edge, March 191-3, Moreau 611; R. Usambara xMt., Amani, 900 m.
alt. in rain-forest canopy, April 19 12, Moreau 64 (Tvpk); Tanga
Prov. Handeni, 45 miles S W of Korogwe, 720 m. alt. in semi-ever-
green bush, March 1943, Moreau 610,

Diaphananthe pulchella Summerh. var. genicu-
lata Summerhayes var. iiov.; a typo inflorescentiis sae-

pius longioribus, floribus paulo majoribus, sepalis later-

alibus longioribus angustioribusque ligulatis basin versus

lateraliter geniculatis vel abrupte curvatis; polliiiii stip-

itibus 1.5-1.6 mm. longis differt.

Uganda: Toro: Bwamba, Sempaya, Aug. 1937, Eggeling 2392; no
local., 1500 m. alt., in forests, Lankester in Snoxcden 739. Bunyoro

:

Bugumolo, in savannah, usually on Acacia Sieberiana rarely on Com-
hretum Binderiaman^ Aug. 193a, Eggeling 2153 (Type); Hoima, 1200
m., Aug. 1940, Purseglove 983; same local., Dec. 1942 (in fruit),

flowered at Busingiro, Aug. 1943 & July-Aug. 1944, Eggeling 5360.
Busoga: Kitumbazi, Sept. 1921, Lankester 26. Also seen (flowers

matched) by W, J. Eggeling at Aduku in Lango Prov. and at Metu,
West Nile Prov.

The variety may be distinguished from the type of the

species especially by the narrow strap-shaped lateral se-

pals which are suddenly bent in the posticous direction

about one-tliird way from the base and by the longer

stipitcs to the polHnia. Each stipes is narrowly strap-

shaped with a broader rounded aj^ex and taj^ers gradually

towards the base where it is narrowest. In the type the

basal part of the stipes is somewhat thickened and the

tapering from above downwards is not so marked. In

both type and variety the pollinia are of the same size.

There is some indication from habitat data that the va-
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riety is a savanna plant, whereas the type appears to oc-

cur mainly in forests or at the forest margins.

D. pidchclla is evidently most closely related to D.

iigandcnsis (Rendle) Summcrh. The latter has smaller

flowers with a differently shaped lip. This latter organ

is more or less orbicular, the basal margins being rounded

but entire whereas in the apical part thej" are irregularly

toothed. At the apex is a broad sublunate truncated sinus

with a small central apiculus. In D. pnkJiclla the basal

the lip is distinctly cuneate-flabellate while the

arfrins are irrcL'-ularlv dentate and more or less

of

fi

bscurely trilobed, the middle lobe being narrowly and

ometimes rather deeply incised to form two sub-lobes

bed T

ft

apiculus. So far as the lateral sepals and pollinarium are

concerned D. iigandcnsis more closely agrees with the

Kenya and Tanganyika type form of D. puIchcUn than

with the Uganda variety gcniculata with which it occurs.

Diaphananthe Schimperiana {A. Richard) Sinu-

mcrhaycs comb. nov.

Dcndrohium ? ScJiimpcrianum A. Richard Tent. Fl.

Abyss. 2 (1851) 282.

Angraccuni ScJdmpei^ianvm Reichenbach filius in

Walp. Ann. 3 (18.52-3) 573.

This species is omitted by Schlechter from his account

of the Angraecoid Orchids. From dissections made of a

rather withered flower on a duplicate of the type, taken

together with Reichenbach's descri])tion, it is evident

that the species should be referred to DiapJianantJic.

Here it is clearly related to D. Stohii Schltr. and D.

pnlchcUa Summerh. From D. Stohii it may be distin-

guished by the much longer leaves with a more unequal

apex in w^hich the shorter lobe is scarcely evident. In
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D. Stolzii the leaves are widest towards the apex, the

latter benig unequally bilobed with both lobes rounded

and quite distinct. The long stem and relatively short

spikes distinguish the Abyssinian species from D. piil-

cJiclla. It differs from both D. Stolzii and Z>. pulchclla

in the shape of the lip which is broadest near the base,

slightly pandurate and quite distinctly, if shortly, lacer-

ate or fimbriate on the anterior angles. The column, al-

though much swollen following fertilisation, is clearly of

the Rhipidoglossum type, being trilobed with a central

fleshy and porrect middle lobe.

Diaphananthe subsimplex Summerhayes sp. nov.;

a Z). Stolzii Schltr. foliis angustioribus, floribus multo

minoribus, labello suborbiculari-quadrato apice obscuris-

sime trilobo ; a D. tenuicnJcari Summerh. foliis apice nee

angustatis sed lobulis rotundatis, floribus minoribus, cal-

cari multo breviore difFert.

Herba epiphytica, glaberrima; caulis elongatus, ±de-
pendens, pauciramosus, 10-35 cm. longus, 2.5-3 mm.
diametro, superne laxe foliatus interne v^aginis foliorum

delapsorum fere omnino circumdatus, radices flexuosas

simplices usque ad 35 cm. longas et 4 mm. diametro

laeves griseas vel brunnescentes per totam longitudinem

emittens. I^oUa erccto- ad recurvato-patentia, 1-2 cm.

distantia; vagina arcta, valde nervosa, apice truncata,

7-15 mm. longa, leviter compressa; lamina ligulata (si

mavis lineari-oblonga), apice inaequaliter bilobulata, lob-

ulis rotundatis longiore usque ad 8 mm. longo, basi

abrupte angustata, 2.5-8.5 cm. longa, 5-12 mm. lata,

subcarnosa. Irifloresccntiae axillares, simpliciter racemo-

sae, patentes, 1.5-4 cm. longae, subdense 5-13-florae;

bracteae 2-7 mm. distantes, ochreatae, triangulares, sub-

acutae, 1-2.5 mm. longae. Florcs patentes, cremei ad

ochracei, ^ viridi-tincti
;

pedicellus cum ovario 2.5-3
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mm. longus. Scpalum intermedium oblongo- vel ovato-

ellipticum, apice rotundatum vel obtusissimum, 2.7-4

mm. longiim, 1.5-2 mm. latum, saepiss me
sepala lateralia oblique oblon^a vel oblongo

apiee obtusa, 8.8-4.5 mm. longa, 1.3-l.G mm
3-nervia. Pctida oblique triangulari-ovata, ac mar

gine antico infcrne dilatato, 2.8-3.5 mm. longa, 1.7-2.7

mm. lata, trinervia, nervis lateralibus saepe ramosis. La-

hcllum suborbieulari-quadratum, apiee obtusum vel ob-

seurissime bi-vel trilobulatum,basi rotundato-cuneatum,

2.5-8.G nun. longum, 2.8-8.5 mm. latum, basi anteori-

ficium ealearis eallo obtuso dentiformi instruetum, diseo

multinervoso; ealcar leviter ineurvatum, eylindrieum,

apiee leviter angustatum, 4.4-().75 mm. longum, circiter

1 mm. diametro. Cohimna deorsum porreeta, erassa,

bre\ m
ter exeavato; anthera hemisphaeriea, antiee produeta

truneata; pollinia fere globosa, cireiter 0.5 mm. diame-

tro, stipitibus duobus linearibus superne dilatatis apiee

rotundatis O.G mm. longis, viscidiis duobus separatis or-

bieularibus ; rostellum produetum, lobo intermedio con-

vexo carnoso apiee subsjiathulato rotundato, lobis later-

alibus dunlo brevioribus triansfularibus subacutis ; fovea

stigmatica quadrata, margine inferiore ^ prommcnte.

Uganda: Karamoja, Napak, 22o0 in. alt., in ravine forest, occa-

sional, May 1940, Tlwmas 36JfJf.

Kenya Colony: Mt. Elgon, Suam River Valley, 19o0-2100 ni. alt.,

Nov. 193-i, Txceedie 289; July 19;^6, Txceedie 329; 830; Aberdare

Mts., Kinangop, 261-0-2f)70 in. alt., close to river, April 1938, ChamJ-

ler 2^00; Western Aberdare Mts., Kinobop Forest Station, 2580 in.

alt., June \^'i\,Bak2863: Chyulu Hills, Central part, UioO m. alt.,

in rain forest, June 1938, Balhi, Coryndon Mus. No. 7853; Nanyuki,

N W of Mt. Kenia, 2040 m. alt., on bole of large tree by river, June

1943, Moreau J78 (Type).

This speeies resembles strongly Rhipidoglos.'iinii xan-

thopoU'uibim (Reiehb.f.) Sehltr., not only in the general

habit and flower size, but also in the strueture of the eol-
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umn which is of the Rhipidoglossum type. It possesses,

howev^er, a distinct tooth in the mouth of the spur and,

moreover, the petals are markedly acute and simiku- in

shape to those in other species of DiaphanantJic. As I

pointed out in my revision of Rh'ipldoglosfniin (IJlumea

Suppl. 1, 78-9: 1937) tlie two genera are very closely

allied, but it still appears advantageous to maintain them
as separate entities for the time being.

Diaphananthe tenerrima (KraenzUn) Summer-
haycs comb. iiov.

Listrostaehys tenerrima Kracnzlin in Vierteljahrsschr.

Nat. Ges. Ziirich G8 (19'23) -124.

This species was reduced to Z). Mildbraedii (Kraenzl.)
V

Schltr. by Schlechter in the Berlin Herbarium but on

comparison of the two type gatherings the differences,

especially in the floral characters, warrant their separa-

tion as distinct species. The sepals and petals in D. ten-

errima are broader and rounded at the apex while the lip

is transversely elliptical and quite rounded in front in-

stead of obovate and apiculate as in D. Mildbraedii. In

vegetative characters there is admittedly a close resem-

blance between the two species and both came from the

volcanic area near Lake Kivu.

Diaphananthe tenuicalcar Summerhayes sp. nov.;

aflinis D. Stohii Schltr. et 7>. Schimperianae (A. Rich.)

Sumnicrh., ab hac foliis plus duplo minoribus, ab ilia

foliis apice angustioribus lobulis acutis, floribus minori-

bus sed calcari longiore tenuissimo, ab utraque statura

minore, inflorescentiis multo brevioribus floribus densior-

ibus distinguitur,

Herba verosimiliter epiphytica, ghiberrima; caulis

elongatus, 7-lG cm. longus, circiter 3 mm. diametro,

apice circiter 3-foliatus, inferne vaginis foliorum delap-

sorum^circumdatus, radices numerosas reflexo-arcuatas
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liieves griseas 8 mm. diametro per totam longitudinem

emittens. l^^olui G-8 mm. distantia, adsccndentia vel =•=

patentia; vagina subarcta, 6-8 mm. longa, nervosa ; lam-

ina oblique vel curvatim oblongo-lanceolata, basi abrupte

angiistata, apice breviter et inaequaliter bilobulata, lob-

ulo longiore 4-6 mm. longo aciito, lobulo breviorc usque

ad 1 mm. longo subacute, 4-5 cm. longa, 1-1.3 cm. lata,

textura verosimiliter tenuis. Inflorcsccntiae ex axillis foli-

orum natae, solitariae, erecto-patentes, 1-1.7 em. longae,

3-4-florae, basi vaginis paucis instructae; bracteae 2.5-4

mm. distantes, ochrcatae, triangulares, aeutae, 1.5-2

mm. longae. Flares ii\h\\ pedicellus cum ovario 0.8-1.2

m Sepalum intermedium oblor

tum. 4.5 mm. lonsum, fere

concavum, trinervium ; sepala lateralia leviter curvata

vel obliqua, ligulato-oblonga, obtusa, 5 nun. longa, 2.5

mm. lata, sub-trinervia. Petala oblique et irregulariter

ovata, apice acuta, basi margine antico rotundato-dilatata,

4.5-5 mm. longa, 3 mm. lata, trinervia, nervis lateralibus

ramosis, saccis crystalliferis numerosis distincte notata.

LaheUum flabellatim obtriangulare, apice anguste rctu-

sum apiculo interjecto, 7.5 mm. longum, antice 6.5 mm.
latum, multinervium, basi ante ostium calcaris callo bum-

ili dentiformi instructum ; calcar ex ore lato filiformi-

cylindricum, apice sensim angustatum, leviter incurva-

tum, fere 2.5 cm. longum, circiter 0.75 mm. diametro.

CoJtimna crassa, subteres, 1.6 mm. longa; anthera sub-

hemisphaerica, antice breviter producta truncata; ])ol-

linia spbaeroidia, 0.6 mm. diametro, stipitibus linearibus

superne subspathidatis infcrne subulatis 1.5 mm. longis,

viscidiis duobus distinctis oblongis postice acutis 0.8 mm.
longis; rostellum porrectum, lobo intermedio rostrum

anatis revocanti, lobis lateralibus multo brevioribus cur-

vatim linearibus apice truncatis ; fov^ea stigmatifcra quad-

rata

.
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Uganda: Karamoja, Napak, '2250 m. alt., in ravine forest, occa-

sional orchid with masses of small white flowers, May 1940, Thomas
3645.

Another member of the group with elongated stems

and Rhipidoglossum type of column bearing separate vis-

cidia on each side of a fleshy often more or less clavate

obtuse rostellum middle-lobe. The present species is

characterised bv the short few-flowered inflorescences

and the relatively long slender spur.

Diaphananthe ugandensis {liemllc) Summerhayes

comb. nov.

Mystac'uUum iigaudensc Rendle in Journ. Linn. Soc.

London Bot. 37 (1905) 220.

This species is also omitted from Schlechter's mono-
graph of the Angraecoid Orchids, but an examination of

the type specimen shows it to be a typical member of

Diaphajianthe with a well-developed tooth in the mouth
of the spur. Vegetatively the plant resembles Rhipido-

ghh'siini ajiuithopoUinium (Reichb. f.) Schltr. but may be

readily distinguished by the floral characters. Material

collected in Uganda by Mr. W. J. Eggeling and agree-

ing well in floral structure and other respects with the

type, {Bagshawe 4-25), has larger and more laxly flowered

inflorescences. The column is of the Rhipidoglossum type

found in other members of Diaphananthe (D. Stolzii

Schltr., for example), there being two separate vicidias

and stipites and a trifid rostellum w^ith a fleshy central

lobe. From D. pidchdla Summerh., which is probably

its nearest ally, the species differs in the narrower leaves,

slightly smaller flowers and differently shaped lip. This

is relativ^ely broader, and lunatcly truncate at the apex

with a distinct central apiculus.

Sarcorhynchus bilobatus Summerhayes sp, nov.;

a S. polyantho (Kraenzl.) Schltr. planta majore, foliis
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duplo latioribus, tepalis latioribiis, labello profunde bi-

lobato, calcari multo longiore incurvato facile distin-

guendus.

Planta CDiphvtica vel rarius tcrrestris

;

caulis elonga-

ad

plus minusve dcpendeiis, circitcr 4-6 mm. diametro, fere

teres vcl sectione ellipticus, radices 3-0 cm. distantes ad

15 cm. longas et 4 mm. diametro laeves griseas per totam

longitudinem emittens. Fol'm disticlia, 1.5-3 cm. dis-

tantia, fere patentia; vagina arcta, dorso leviter cariiiata,

nervosa, 1.5-2.5 cm. longa, apice truncata; lamina el-

liptico-oblonga vel fere elliptica, apice oblique inaequal-

iter bilobata, lobulis subconniventibus lobulo breviore

vix distincto, basi subrotundata vel rotundata, 5-9.5 cm.

longa, 1.5-4.25 cm. lata, siccitate nigrescens. Inflorcs-

ccntiae 1-8-natae, folia aequantes vel paulo superantes,

5-9 cm. longae, fere ad basin subdensc multiflorae, basi

vaginis paucis ocbreatis infimis truncatis superioribus lan-

ceolatis acutis instructae; rhachis teres, leviter fracti-

flexa; bracteae laxe vaginantes, ochreatae, truncatae,

1-2 mm. longae, 3-4 nmi. distantes. Flares patcntes,

pellucidi, albidi vel viridescentes
;
pedicellus (cumovario)

2-3 mm. longus. Scpahim intermedium elliptico-oblon-

gum vel oblongo-obovatum, apice rotundatum, 3.75-

4.75 mm. longum, 2-3.25 mm. latum; sepala lateralia

oblique vel leviter curvatim ligulato-oblonga, apice ro-

tundata, 4.5-5.5 mm. longa, 1.75-2.5 mm. lata, dorso

humiliter carinata ; omnia sepala trinervia. Petala oblique

elliptico-oblonga vel elliptico-ovata, apice breviter acu-

b mm. lonifa. 2-3 nmi.

lata, binervia vel triner\ ia, nervis lateralibus ramosis.

LahcUum ambitu late subpandurato-oblongum, trienti-

bus duobus apicalibus rccurvatis, triente apicali profunde

trilobatum, in toto 4.75-5.75 nun. longum, 3.5-4.8 mm.
latum; lobus intermedins brevissimus, dentiformis; lobi
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laterales subconniventes, oblique lanceolato-oblongi,

1,5-1.7 mm. longi, 1,2.3-2 mm. lati; marginibus leviter

iricisis; calcar incurvatim dependcns, cylindricum, api-

cem versus leviter angustatum, subacutum, 7~8.25 mm.
longum, 1.75-2 mm. diametro. Colunina horizontalis,

semiteres, 1.3-1.75 mm. longa; antlicra couipresse hem-
isphaerica, antice breviter producta; pollinia subsphaer-

oidea, stipitibus subspathulato-ligulatis deorsum angus-

tatis O.G-0.8 mm. lungis, viscidiis separatis fere orbicu-

laribus antice truneatis; rostellum porrectum, lobo in-

termedio carnoso lanceolate, lobis lateralibus dimidio

breviore leviter incurvatis obtusis ; stigma quadrato-

ellipticum.

Uganda: Kigezi, Rutenga, Oct. 1940, Eggeling 4^12 (T\fk) ; Toro;
Ruwenzori, Namwamba Valley, 1875 m. alt., in dense forest by river,

Jan. 1935, Taylor 2807 a; Toro, near mouth of Mpanga River, on
rock close to river, Sept. 1906, BagS'harce 1203; Ankole, 1 mile from
Mbarara on shorter Kabale road, April 1914-, Eggeling 5496.

An outstanding addition to this small but interesting

genus, and occupying an intermediate position as regards

geographical distribution, the two other species coming

from the Canieroons and Tanganyika Territory respec-

tively. S. hUobatus has a longer stem and broader leaves

than the other species, but differs most markedly in the

lip being deeply incised in the apical third with two large

somewhat connivent lateral lobes and a very much small-

er triangular middle lobe; the spur is also much longer.

As in the other species the leaves blacken somewhat dur-

ing drying while all three have simihirly shaped tepals.

In column and pollinarium characters the species agree

w^ell.

Mystacidium tanganyikense Summerhayes sp.

not).; a 3f. venoso Harvey ex Rolfe foliis apice acutiori-

bus, petalis latioribus, labelli calcari breviore, rostelli lobis

lateralibus crassioribus baud barbatis sed tantum papil-
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losis, pollinii stipitibiis brevioribiis Ititioribusque; a M.

caffro Bolus foliis majoribus, perianthii scgmentis longi-

oribus angustioribusque, labello basi ampliato apice acu-

minato, calcari baud apice inHato, pollinii stipitibus lati-

oribus viscidiis minoribus satis distinguitur.

Planta parva, epiphytica ; caulis brevissimus, vix 1 cm.

longus, radices numeiosas flexuosas tenues emitteiis.

Folia circiter quarto, plus miiiusve dependentia, ligulata

vel lanceolata-ligulata, apice brcviter inaequaliter biloba-

ta, lobulis subacutis, 3-G cm. longa, 8-14 mm. lata. In-

florcsccntiac dcpendentes, foliis dupio vel fere duplo lon-

giores, dimidio apicali laxiuscule 5-1'2-tlorae, 5-10 cm.

longae; peduiiculus gracilis, vaginis paucis distantibus

instructus; rhachis gracilis, interdum levissime fracti-

flexa; bracteae vaginis similes, ovatae, acutae vel acumi-

natae, 1-2 mm, longae, 3-7 mm. distantes. Florcs sub-

patentes, virides, flavido-virides vel cremei, fragrantes

;

pedicellus tenuis, cum ovario (3-9 mm. longus. Scpalum

m
um apice ipso obtusum, 5-7.75 mm. longum, 1.5-2

mm. latum ; sepala lateralia recurvata, oblique lanccolato-

ligulata, apice obtusa, G-8.5 mm. longa, 1.25-1.75 mm.
lata; omnia sepala trinervia. Pctala deltoideo-lanceolata,

dimidio superiore valde angustata, apice sub-acuta, 4.75-

7.25 mm. longa, prope basin 1.5-2.5 mm. lata, inferne

om
imidio basal

Lahclliim basi valde idetur ob

trilobatum, lobis lateralibus rotundatissemiorbicularibus,

in calcar sensim angustatum, dimidio apicali (lobus inter-

medins) valde angustatum, lineari-ligulatum, sectione V-

forme, apice anguste obtusum; totum labellum 4.7-6.G

mm. longum, 2.75-3 mm. latum; calcar anguste cylin-

dricum, leviter incurvatum, 17-21 mm. longum. Co/umna

brevis, crassa, circiter 1.5 mm. alta, androclinio leviter
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excavato. Anthera hemispliaerica, antice leviter pro-

ducta; pollinia subsphaerica, stipitibus duobus ligulatis

deorsum angustatis circiter 1.5 mm. longis, viscidiis duo-

bus lineari-oblongis antice acutis 0.8-0.9 mm. longis.

Rostcllum valdc deorsum productum, viscidiis amotis tri-

fidum; lobus intermedins subspathulato-ligulatus; lobi

laterales bre\ iores, lineares, acuti ; omnes lobi dense

papillosi.

Tanganyika Territory: Lake Daluti, 10 miles east of Arusha, in

complete shade on underside of forest liane, June 1942, Moreau 317
(Type); Ulu<juru Mts,, west side of Lukwangule Plateau, 2400 ni.

alt., epiphytic in dry evergreen forest on Xywalos mono.spora BailL,

Jan, \9Vi, Moreau Jf.7Jf.

A characteristic member of the genus differing from

its allies rather in the combination of characters than in

any outstanding feature. It is more closely allied to sev-

eral South African species than to its Tropical African

congeners.

Angraecopsis holochila Summerhayes sp. iiov.;

species distinctissima, ab aliis speciebus labello fere inte-

gro, calcari plus 2 cm. longo, pollinii viscidio communi,
stipitibus longis divaricatis facile distinguenda.

Herba parva, epiphytica; caulis brevissimus, fere 0.5

cm. longus, paucifoliatus, radices flexuosas griseas glab-

ras emittens. Italia saepius duo, oblongo-ligulata vel ob-

lanceolato-ligulata, apice rotundata, leviter inaequaliter

obscureque bilobata, basi angustata, 3.5-5.5 cm. longa,

3-7 mm. lata. Inflorescciitiae dependentes vel deflexae,

foliis aequilongae v^el breviores, laxiuscule 3-5-florae

;

pedunculus gracilis, teres, 1.5-2.5 cm. longus, vaginis

duobus vel tribus, acutis, 3-3.5 mm. longis instructus;

bracteae ochreatae, ovatae, acutae, 2-3 mm. longae, 5-10

mm. distantes. Mores patentes, sordide flavi
;
pedicellus

(cum ovario) gracilis, 5-8 mm. longus. Sepalum interme-

dium ellipticum, apice rotundatum vel leviter retusum,

3.25 mm. longum, 1.75 mm. latum; sepala lateralia par-
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ellela, incurvatim oblanceohito-subspathuhita, apice ro-

tundata, 4.5 mm. longa, superne 1.5 1.75 mm. lata.

Petala basi cum sepalis lateralibus breviter connata, ob-

lique ovata, subacuta, margine antico inferne dilatata, 3

mm. longa, vix 2 mm. lata; omnia tepala trincrvia. La-

hellum subquadrato-ovatum, obscurissime trilobatum, 3

mm. longum, 1.75 mm. latum; calcar incurvatim depen-

dens, ex ore lato filiformi-cylindricum, apice leviter an-

gustatum, 1.75-2.25 cm. longum, 0.3 mm. diametro.

Co/z/;/?7m incurvata, crassiuscula, 0.7 mm. longa. Anfhera

subhemisphaerica, antice vix producta; polliniasubsphae-

rica, 0.45 mm, diametro, stipitibus duobus diAaricatis

corniformibus 0.7 mm. longis, viscidio suborbiculari con-

vexo antico breviter fisso, llosteUum breviter productum,

latum, obtusum, viscidio amoto bifidum.

Uganda: Kararnoja, Napak, 2250 m. alt., in ravine forest, occa-

sional, May 1940, Thomas 36^6,

This interesting little species possesses the dwarf habit,

small leaves and delicate inflorescence characteristic of

many species of Angraecojms. The somewhat spathulate

lateral sepals curve forward parallel to one another on

each side of the lip and for a short distance at the base

are united to the anticous margin of the petals, both of

which features are found in several other species of the

genus. The lip, however, is outstanding in being practi-

cally entire with only the suspicion of a small rounded

lateral lobe on each side about halfway between the base

and apex. The pollinia have a broad common viscidium,

from the sides of which the two stipites diverge in a man-

ner recalHng the horns on a cow's head. This structure

of the pollinarium is quite distinct from that in A.par-

vijiora (Thou.) Schltr. on the one hand and from that

of ^. hreviloba Summerh. and its allies on the other.

On the whole, however, the species seems best placed

in Afiffraecopsis in spite of the distinctive characters

mentioned.
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PLANTAE AUSTRO-AMERICANAE III*

BY

Richard Evans Schultes

DE PLANTIS PllINCIPALITER COLOMBIAE ORIENTALIS
OBSEIIVATIONES

A NUMBER OF recently made collections, chiefly from

eastern Colombia, represent hitherto undescribed con-

cepts or range extensions. It appears advisable to present

the following notes on the significance of these collec-

tions as a contribution to our rapidly growing under-

standing of the flora of the northwesternmost reaches of

the Amazonian system.

It is with pleasure that I acknowledge the interest of

Dr. Lyman B. Smith of the Gray Herbarium in identi-

fying the bromeliads which are enumerated and of Dr.

Leon Croizat of the Arnold Arboretum for his determi-

nations of the species of Mediocactus and Sap'nim which

are discussed.

The photographs were taken by the writer.

Balanophoraceae

Helosis guyannensis L.C.Richard m Mem. Mus.

Hist. Nat. Paris 8 (1822) 416, t. 20.

This curious, red, fungus-like saprophyte, of rather

wide occurrence in the Amazon Valley, has apparently

* Plantae Austro-Americanae I and II were published in Caldasia

6 (1943) 11-26 and 9 (1944) 325-336 respectively.
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bee lerto from eastern Colombia. In

of Colombia, it is known bv the

Brazilian name flor da terra, and a strong decoction of

the entire i)Iant is highly esteemed in the treatment of

dysenteric disturbances and diarrhea,

Colombia : Amazonas, Loretoyacu River, Lake Pichuna, small,

scarlet root-[)arasite frrowiii<x in e]uni[xs in wet soil in forests, Novem-
ber 19U, R. E. Schultes 6196.

Septotheca Tessmannii Ulbrlch in Notizbl. Bot.

Gart. Berlin 1) (11)24) 129, t. 3.

I have noticed individuals of this gigantic tree on some

of the sandy islands of the Amazon River in the Colom-

bian irapccio amazonico, but no fertile specimens were

available. The collection cited below, from the Brazilian

island of Arama^a near Tabatinga, only a few kilometers

from the Colombo-BraziUan boundary, is a close match

for the type wliich came from a not-too-distant locality

on the Ivio Ucayali in Tjoreto, Peru, This species has

apparently not been reported hitherto from Colombia or

Brazil.

Brazil: Ainazonas, Ilha Arama^-a, near Tabatinga. Enormous tree,

90 ft. tall, with buttress roots, flowers greenish yellow. Zapotera?ta.

October 194-4, H. E, SchuUea 6150.

BllOMElJACEAE

Aechmea Mertensii {Meyer) Seliu/tesfi/ius in Roe-

mer k Sehultes Syst. 7 (1830) 127l?.

This very widespread Amazonian speeies is rather

abundant in the A'^aupes.

Colombia : Vau[>es, Alto Kio Vaupes, vecindades de Miraflores, mas
o menos 300 \n. de altura. Parasita con flores de color rojo ; frutos

blaucos con el apice rojo, Enero 1, 19i t, G. Gutierrez 515.

Navia acaulis Marihis e.v Sehultes filius in Roemer
h Sehultes Syst. 7 (18^0) IIDG,

[118]



For more than a century, Navia acaulis was known
only from the type collection made by Martins in Ara-

racuaraon the Rio Caqueta. Recently, several additional

collections have been made in eastern Colombia which
tend the known range of I

Caldasiao (194'2) 8, Dr. L. R. Smith reported the second

collection which was made by Cuatrecasas on the gran-

itic ridges at San Jose del Guaviare (Cuatrecasas 7707).

This represents a considerable range extension north-

ward. Later, Navia acaulis was discovered and collected

on several of the sandstone mountains of the Upper Ap-
isin; these collections are cited below. It is an

lil ecological note that Cuatrecasas found Navia

R

Us San Jose (where

sandstone also occurs), whereas at both the type locality

at Araracuara and on the Apaporis mountains, the plant

is endemic on quarzite ridges.

Colombia : Vaupes, Upper Apaporis Basin, Ajaju River, Mount
Campana, sandstone shelf at base of mountain, alt. 900-1500 feet

above sea-level, June 1-6, 194-3, K. E.Schultes 5570. Caqueta, upper

Apaporis Basin, Apaporis River, Mount Castillo (lO km. below Ajaju-

Macaya confluence), sandstone, xerophytic conditions, shady crevasses

and faults, alt. 350-1000 ft. above forest floor, July 27, 1943, R. E.

Schultes 5656.

Navia bicolor L. B. Smitli sp. nov.

Subacaulis, solitaria vel G-7 aggrcgatae; foliis multis,

dense rosulatis, 9-14 cm. longis, vaginis quam laminis

pauIo latioribus, omnino occultatis ; laminis lineari-oblon-

gis, acutis vel acuminatis, 15-19 mm. latis, supra glabris

viridibusque, in sicco nervatis, subtus dense adpresseque

albo-lanatis, margine densissime minuteque serrulatis sed

prope apicem integris; scai)o ad ;j cm. longo, glabro ; in-

florescentia dense capituliformi sed spicis apices versus

distinctis, bracteis exterioribus paulo fioccosis exceptis

glabra, ad 35 mm. diamctro; bracteis florigcris late

[110]



ovatis acuininatis, sepala subaequantibus, integris, pun-

gentibus; floribus subsessilibus; sepalis oblongis, acutis,

5.5 mm. longis; petalis albis, laminis lanceolatis, 3 mm.
lorigis, apice v^alde inflexis.

Dr. Smith writes: "Navia bicolor derives its specific

name from the sharp contrast between the green ghi-

brous u])per side of the leaf and the white felt-Hke cover-

ing of the under side. This and the rehitively great width

of the leaf quickly distinguish it from all other known
species of Navia.'^

CoLOMHiA : Vaupes, Cerro de Chiribiquete, a uii laJo del Kio Maca-

ya. * Hierba de flores aniarillas y braoteas blancas." Enero 17, 1914-,

G. Gutierrez 653 (Type in Gray Herb.); upper Apaporis Basin, Maca-
ya River, Mount Chiribiquete, sandstone, xerophytic conditions, sa-

vanna, alt. 1300-^2100 ft. (390-630 m.). May 15-16, 1943, R, E.

Schidtes 5444 (CoTYPE in Gray Herb.).

Navia graminifolia L. B. Smith sp. nov.

Caulibus ramosis, densissime foliatis; foliis persisten-

tibus; vaginis parvis, ovatis; laminis linearibus, acunii-

natis, ea. 10 cm. longis, infra 3 mm. latis, nervatis, mox
omnino glabris, margine subdense minuteque serrulatis;

scapo gracili, ad 15 mm. longo, glabro; inflorescentia

dense capituliformi, 15-18 mm. diametro, glabra; brac-

teis florigeris late ovato acuminatis, quam sepalis multo

brevioribus; floribus subsessilibus; sepalis oblongis, acu-

tis, 5 mm. longis; petalis flavis, laminis lanceolatis, 3

mm. longis, apice valde inflexis.

Dr. Smith writes: ^^Navia graniinifoHa appears to be

closely related to N. Sclndtesiana, but its longer and

much more persistent leaves make the branches practi-

cally indistinguishable and give the plant an entirely

different habit.

"

Colombia: Vaupes, upper Apaporis Basin, Macaya River, Mount
Chiribiquete, sandstone, xerophytic conditions, savanna, alt. 1300-

2100 ft. (390-G,S0 m.), May 15-16, 19t3, R. E. Scliultes 5492 (Tvpk
in Gray Herb.).
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Navia Schultesiana L. B. Smith in Caldasia 12

(1944) 131.

Diagrammatic drawings of critical parts of the leaf,

flowers and inflorescence were published with the re-

cent description of this concept. Tn view of the appre-

ciable contribution which the Apaporis collections have

made to our knowledge of this very small genus, it seems

advisable to publish the accompanying habit photograph

of a complete colony of N^avia Schultesiana.

Pitcairnia patentiflora L. B. Smith in Contrib.

Gray Herb. 127 (1939) 18, t. 1, fig. 4.

A xerophytic species of sandstone exposures, Pitcair-

nia patentiflora is known only from the type locality,

Mount Duida in Venezuela, and from Mount Chiribi-

quete.

Colombia: Vaupes, Cerro Chiribiquete, a un lado del Rio Macaya.
Hierba de hojas acaules y frutos rojos, Enero 17, 1944, G, Gutierrez

672.

Vriesia chrysostachys E. Morren in Belg. Hor-
tic. 31 (1881) 87.

This species of Vriesia occurs in extraordinary abun-

dance in rocky places under light forest in the creeks and

brooks which drain the Cerros Pacu, Cacuri and Circasia

on the Vaupes Hiver above Mitu. It is known from

Trinidad to eastern Peru where the type was collected.

Colombia: Vaupes, Lower Vaupes River, Cafio Pacu near Tayasu
and Circasia, alt, ^80 ni., savannah, forming dense masses on rocks,

March 6, 19it, /?. E. Schultes 5826.

Vriesia socialis L. B. Smith sp. nov.

Verisimiliter acaulis, ad 5 dm. alta; foliis ignotis;

scapo recto, G mm, diamctro, glabro; scapi bracteis erec-

tis, quam internodiis bene brevioribus, ellipticis, acutis,

membranaceis, obscure punctulato-lepidotis; inflores-

centia erecta, simplicissima, laxissime secundeque 6-7-
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floni, 10-12 cm. longa, glabra ; rhachide fiexiiosa ; bracteis

florigeris cum floribus secunde versis, ovatis, acutis, nullo

modo carinatis, ad 25

mm. longis, quam iiiter-

nodiis paulo longioribus,

membraiiaceis ; floribus

subpatentibus
;
pedicellis

robustis, 7 mm. longis;

sepalis suboblongis, ad 4

cm. longis, bracteas cap-

sulasque multo superan-

tibus, 9 mm. latis, ecari-

natis, tenuibus
;

petalis

ignotis ; capsulis crasse

ellipsoideis, ad 24 mm.
longis.

Vriesia sotiALis. Inflorescence, one

half natural size. Sepal, natural size.

Dr. Smith states: "In

my treatment of the spe-

cies ol" Vriesia with a sim-

ple secund-flowered in-

florescence in "Lilloa"

VI, 388 (1941), Vriesia

socialis would run down

to the vicinity of V.bras-

sicoides and V. P/atzman-

vii, both of them native

of southeastern Brazil

over two thousand miles

distant. Vriesia socialis

has much longer and narrower sepals and both its sepals

and floral bracts are much thinner than in either Brazil-

? f

lan species.

Colombia: Vaupes, formin*? dense masses witli J^nesia chrysostachys

on rocks, savanna aloa<jc banks of Cano Pacu, affluent of Vaupes near

Tayasuand Circasia, alt. 280 in., Mareh G, 191-1-, R. E.SchuUes 5826A

(Typk in Gray Herb.)-
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BuUMxVNNlACEAE

Gymnosiphon cornutus {Benth. ) Beiitham

Hooker filius Gen. PL 3 (1888) 458.

The collection cited below establishes the occurrence

of Gymnosiphon cornutus in the Colombian Amazonas.

This species is much rarer in herbaria and is apparently

much more restricted in its distribution than the closely

related Gymnosq)hon teneUus (Benth.) Urban which oc-

curs from Guatemala to Brazil.

Colomdta: Amazonas, Loretoyacu River, Lake Pichuna, pale bluish

white root-parasite found with Triuris and LeiphaimoSy November

19i4, B. K. Schultes 6180 A.

Cactaceae

Mediocactus megalanthus (SchunL) Britton

Hose Cactaceae 2 (1920) 212, fi^r. 292.

The occurrence of this beautiful epiphytic cactus

within the boundaries of Colombia is established by the

collection Schultes 5811. Croizat (Caldasia 9 (1944) 350)

had previously included it in an enumeration of cacti

which were to be expected in Colombia. The type was

collected at Tarapoto, Peru, far from the Vaupes.

Mediociwtus megalanthus is said to have the largest

flowers of any of the Cactaceae.

Colombia : Vaupes, extensive vine-like epiphyte. Leaves triangular

in cross section, ash-grey with very small spines. Joints 3—4 feet long.

Flower large and showy. Petals white, sepals light brownish red and

yellowish. Pedicel reddish green, fleshy with red-tipped bracts, each

with a small spine in the axil. Hanging on gigantic trees. Rio Vaupes,

5 kilometers above Cerro Circasia, March 4, 1944, 7?. E. Schultes 5811,

EUPHORHIACEAE

Hevea viridis Huber var. toxicodendroides
R. K. Schultes & E. Ij, Vinton in Caldasia 11 (July,

1044) 25.
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" Hcvca tikVicodcndroidcs K. \L. Scliultcs'' ex 1\ H.

Allen in Mo. Uot. Card. Bull. 82 (February, 1944)

50; nomcu nudunK

It is unfortunate that the nonien " Hcvca /(hvicodcn-

droide.s'' was published inadvertently in a letter whieh

Mr. Allen wrote from the field and whieh appeared in

nrint before the deserintion of the new variety.

Sapium Cuatrecasasii Croizaf in Journ. Arnold

Arbor. 24 (1948) 172.

This eoneept was described from material eolleeted in

the Valle de Sibundoy in the Alto Putumayo not remote

from the locality of Schultcs 5145 which is the second

collection w^hich has been made. The close relationship

of the flora of the Sibundoy Mountains and the so-called

Villalobos Range southwest of Pitalito in Iluila is ob-

vious from numerous collections of species which are

known only from these two areas. Among these, Ave may
Qiie l^^icus sihundoi/a Dugand and Saurauia putuniayonis

H. E. Schultes h H. Garcia-lJarriga, both of which were

described from material fro!n the Sibundoy area and later

turned up in the region of the Villalobos.

Colombia: Huila, area of Rio Villalobos, southwest of IMtalito,

1500-:^000 m. alt. Caucliillo bianco." Latex thin, yellow, does not

easily coagulate. Bark grey-red, smooth. Tree 80 ft. high, diani. 1.5

ft. Jan. 3-13, 1943, IL E, Schultes 51Jf5.

Flacoi:utia(.^eae

Mayna integrifolia {KuJdm.) U. E. Schultes comb.

nov .

Carpotrochc intcgiifoHa Kuhlmann in Mem. Inst. Os-

waldo Cru/ 21 (1928) 800, t. 08.

In 1912, Dr. Adolj)ho Dueke collected the type of

Mayna inicgnfoUa, an exceedingly interestin<:^ and very

distinct species, *Mn sihis non inundatis prope Puerto

Cordoba, Kio Caciueta, Colombia, juxta fines lirasiliens.
''
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This region is very poorly known and is rich in endemic
or restricted species, as is indicated by the classic collec-

tions of Von Martins from La Pedrera.

M(ujn(i IntegnfoUa has since been collected by l)r,

Ducke on the Upper Amazon lli\ er (Solimoes) at Sao

Paulo ()h\ en^'a, near the Colombian border. I have ex-

amined three excellent collections {Ducke 387^ 405^

24013) which are unquestionably referable to this con-

cept.

Mayna longifolia Poeppig var. phasmatocarpa
II. K. Schultcs var. iioih

Arbuscula vel arbor parva, usque ad (J m. sed saepis-

sime circa 3.5 m. alta, in parte superiore parce ramifi-

cata foliosaque. Truncus erectus, usque ad 6 cm. (saepius

3-4 cm.) in diametro, nigro vel atrogriseo-fulvo cum cor-

tice terete protectus. llami, ramuli, petiolique striati,

fulvo-rubescentes, aliquid scabro-scariosi vel minute

squamiferi ; ramuli juveniles obscure et primo pulveru-

lento-puberuli. Folia alterna, simplicia, ampla, firmissime

chartacea, pallide viridia, subconcoloria. Petioli 6-8 cm.

longi, robusti, obscure puberuli. Stipulae 5 mm. longae,

deciduae. Foliorum laminae obovato-lanceolatae, margi-

ne integrae, apice bre\'iter acuminatae, basi attenuato-

cuneatae, nervis sccundariis viginti ad viginti-quinque

margincm versus potius arcuatis, pertiis reticulatis ; supra

glabrae, nitidae, nervis satis prominentibus, pilis minutis

et deciduis propc nervos; infra pallidiores, epidermide ct

nervis satis dense sed minutissime et mollitcr pilosiuscu-

lis, nervo medio robusto, valde ele\ato; 40-50 cm. Ion-

gae, 11-14 cm. latae in statu adulto. Monoecia. Flores

in fasciculis bre\ ibus caulinaribus congest!, inflorescentiis

paucifloris. Alabastra globosa, 5-G mm. in diametro,

minute et dense pulverulento-tomentulosa. Practeae mi-

nutae, subscpuuniformes. Flores staminiferi albi, 1.5
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(rarenter 1.8)- 1.8 cm. in diametro, brevissimc pedicel-

lati; pedicelli usque ad 5 mm. longi, pulverulenti. Sepala

tria, sacpissimc aliquid inaequalia; majus rotundato-ova-

tum vel late ovato-ellipticum, G mm. longum, 5 mm.
latum, apiee subaeutimi, extus dense pubescens, intus

labrum, carnoso-subeoriaeeum ; minora elliptiea, apiee

obtusa, 7-8 mm. longa, 4 mm. lata, extus praeter prope

marginem pubeseentia, intus glabra. Stamina circa tri-

ginta quinque usque ad (piinquaginta, petalis multo bre-

viora, libera, erecta, antberis sessilibus vel subsessilibus,

lineari-elliptieis, utrinque obtusis, a])ice poricidis, densis-

sime pilosis vel hirsutis, 4 mm. longis. Petala septem,

subaequalia, alba, membranaeea, extus pulverulenta, in-

tus glabra, elongato-elliptiea, apiee obtusa, marline sub-

sinuosa, 6-7 nnii. longa, 3-4 nun. lata,

vel aspectu subsphaericae, basi obsci

C

bilicatae). anice obsc

bi

bt

8.5-4 em. in diametro maturitate, longe pedunculatae

(})eduneuli robusti, pulverulenti, usque ad 2 em. longi),

extus omnino albae luridae, subdense sed minute et prop-

ter colorem ineonspicue puberulentae, saepius novem-

costatae, costis longitudinalibus suturalibus et dorsalibus

prominentissimis cum alis membranaceis irregulariter et

])rofunde lacerato-fimbriatis, usque ad 8 vel 12 nun. altis.

Semina aequalia, obovato-rliombica, ])lus minusve quin-

quaginta, 10 mm.X<> mm.X'> nun., in sicco straminea,

extus valde earnosa tamquam pulpa arillata involuta,

cum pulpa atrocrocea vel forte miniana, aeidula vel de-

mum in maturitate dulcia, cum testa tenuiter papyracea

crustaceaque, puberuk^nta et grossiuscule ru

ulosa, rapbe elongata fulva in pulpa recepta. Crescit in

silvis umbrosis humidis(pic in terra fertili qua quotannis

fund \
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abagrestibus ''cacaoito" et ''cacao bianco/' ab indigenis

tribubus Karijonorum ''ha-pe'-ta-ke" appelatur.

Mayna loiigifoUa var. phasmatocarpa differs from M.
longtfolia in the length of the petioles, the size and shape

of the leaves, their margin (entire, instead of sinuate), the

pilosity (pubescent only on the under side, instead of usu-

ally on both sides), the size and alation of the capsules,

and in several floral characters, especially in the sepals

and petals. This new variety, known only from the Up-
per Vaupes Kiver where it is abundant, is apparently the

northwesternmost representative of the widespread Am-
azonian Mayna loiigifoluL To the best of my know^ledge,

Mayna Io?ig}folia has not been collected in eastern Colom-

bia, but the extensive range of this species and its ap-

parent abundance in adjacent Peruvian and Brazilian

localities (in Loreto and at Tabatinga respectively)

would seem to indicate that it may yet be discovered in

Colombia.

The varietal epithet phasmatocarpa has reference to

the ghastly white color of the fruit. I collected fruits

which were ripe almost to the point of opening, and they

showed no sign of darkening into a brown or a green as

has been reported for some species. Furthermore, natives

of the region state that the fruit is always white. The
resemblance of the plant, especially the fruit, to Hcr-

rania (a member of the Stcrcidiaceac) is interestingly

borne out by the common names cacaoito and cacao bianco

which the settlers in the Vaupes apply to Mayna longi-

folia YViV, phasmatocarp)(U We may note also that in Bra-

zil, Mayna longifolia is known as cacaii hranco and in

T^oreto, Bern, as cacahuito.

The brilliant orange-vermillion pulp surrounding the

seeds of this nlant is usuallv somewhat ac dulous. b

according to natives, it is sweet when the fruit is com
nletelv ri^e. The Kariiona Indians, who call the snccie
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ha-pc^-fa-ke^ when on hunting trips, often place a few of

these seeds in the mouth for the sweet taste. There is

apparently no other use made of the plant in the Vaupes.

Colombia: Vaupes, Vaupes River, near confluence of Unilla antl

Itilla Rivers, at Las Bocas," alt. c. 200 ni., in forest. Treelet Pi

ft. tall. Bark ^rey and brown mottled or black, thin. Basal diameter

1-2-2 inches. fVuit cauline, i)ure white, 9-ribbed with two frinfjes

deeply fimbriated on each rib. Inflorescence in fascicles. Stems have

stron^f odor of cyanide. Leaves firmly papyraceous. Seeds with ver-

niillion aril. Flowers cream-white. January 13, 1944, H. E, Sc/iulle.^

5728 (Type in Econ. Herb. Oakes Ames); Vaupes River, Puerto Nare.

Small treelet 18 ft. tall. Basal diameter 3 inches. Bark smooth, brown.

Fruits pure sn(jw-white. Seeds immerous, brownish yellow with bril-

liant orange aril. Cacao bianco," cacaoito. " Karijona : ha-pe'-ta-

ke," April 10, 1913, /?, E. Schultes 5378. Ibid. Flowers white. Tree-

let 11-15 ft. tall. Basal diameter 3 inches. April 10, 191-3, /?. E,

Schultes 5366; Vaupes River, near Miraflores, February, 194'4', G.

Gutierrez F. 7P7.

LORANTHACEAE

Phthirusa magdalenae {Cham. 8^ ScJdccht.) Eichler

ex Martius FI. Brasil. 5, pt. 2 (1866-G8) 5o.

This parasite is very commonly found attacking Hevea
trees in the Upper Apaporis Rasin.

Ct)LoMBiA : Vaupes, Upper Apaporis Basin, confluence of Ajaju and

Macaya (Puerto Hevea), forest, alt. ca. 900 ft., July 23, 194-1, E.E.

Schultes 56Jf.l,

MOHACEAE

Castilla Ulei JFarb. forma lecithogalacta R. E,

ScJuiJtcs forma ?iov.

A Castilla UIci fohis amplioribus, subtus densus mol-

Hter fcrrti^inco-tomentosis, marline integris sine setis

denticulatis, fructibus multo majoribiis (diametro pacne

X'-^ ad 2^), fructuum bracteis api(*e longissime (4 mm.)
aeuminatis, cortice fere albo, vulgo temiiore, latice hiride

flavo-luteo difFert,
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In reality, little is known ubout the genus Castilla in

the Amazon for there is relatively little good material

in our herbaria. Under Castilla Ulei^ moreover, one can

find material which would appear to represent several

species.

Ev^en less is known of the subspecific variations of Cas-

tilla Ulei. This is due chiefly to the lack of extensive and

systematic field studies devoted primarily to this tree*

Furthermore, the general collector is handicapped in

making comparative studies and collections of Castilla

Ulei because of the size and habit of the tree. It is my
belief, after having seen a relatively large number of

individuals of this species in the Vaupes and Apaporis

basins of eastern Colombia, that there are many unde-

scribed subspecific variants in Castilla as is the case in

Hevea. Old cauclieros (rubber workers) who have cut

Castilla all their lives have distinguishing names for the

different '* types" of trees which produce the so-called

cauclio negro of commerce. These *' types" probably

would be found to represent taxonomically distinct sub-

specific variants, for it is my experience that the caucli-

eros of eastern Colombia are rather keen in their percep-

tion of differences in plants. These subspecific variants of

Castilla Ulei cannot be fully understood, however, until

some investigator carries out field studies on thousands

of individuals over a rather wide area.

The form described here, Iccithogalacta, is one of the

most common and widely recognized of the ^^types" of

cauclio negro in the Upper Vaupes River. The very ap-

propriate name yema de Inievo (''egg-yolk") refers to the

bright yellow color of the latex. As the latex, which is

extremely thick, flows out of the cuts, it is a deep cream

;

on contact with the air, however, it almost immediately

deepens in color and very shortly becomes a yellow so

brilliant that one finds it difficult to realize that one is
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actually dealing with Castilla Ulci. The latex of this spe-

cies is usually a pure white or, at the most, a light cream.

That the color of the latex, in the concept which I have

just described, is not due to soil or other site-fa(*t()rs is

borne out by the facts that (1) there are numerous mor-

phological characters which likewise differentiate forma

Iccithogaldcta from typical Castilla Ulcij and (2) 1 en-

countered this form in several rather widely separated

localities, in each locality growing in association with in-

dividuals of Ccistilla Ulci which yielded the usual white

latex.

The epithet which I have applied to the new form re-

fers to the unusual color of the hitex and is a rendition

into Greek of the common name ycma de Iiiievo.

Coi.oMUTA : Vaupes, Rio Vaupes near Puerto Nare, alt, 900 ft. Tree

100 ft. tall, 2 ft. ill diameter. Latex brilliantly yellow. Bark light

ashy grey or almost white, smooth. Common name: i/e?na de Ituevo,

February 18, 191i, R. E, Scliulles 579S (Type in Econ. Herb. Oakes

Ames).

TllIURIDACEAE

Triuris hyalina Miers in Proc. Linn. Soc. London
1 (1841) 9G.

Schultcs 6180 represents the first collection of a mem-
ber of this rare family from Colombia and, apparently

from the entire northwestern sector of South America.

CoLOMuiA : Ania/.onas, Rio Loretoyacu, Laguna Pichuna. Very small,

white root-parasite. November, ID 11', K. E. Sc/iulles 6180.

Vklloziaceae

Vellozia phantasmagoria It. K. Schultcs sp, nov.

Friitex usque ad quattuor pedes alt us. Caudex fibroso-

lignosus, erect us, basi uscpie ad 3 cm. in dianietro, in-

divisus vel saepius bi- vel trifurcatus, foliorum vaginis

cinereo-stramineis persistentibus arete adpressis, spiraliter



imbricatim dispositis obtectus, in parte superiore dis-

tincte lineatis. Folia in apice ramoriim subrosulate con-

ferta, non niimerosa, rigide erccta sed exteriora etiam

juniora saepe aliquid subpatentia, plana, valde sicca, cori-

acea, dense et minute albo-hirsuta, pilis in marginibus

irregulariter plnrichotonie ramosis, linearia, margine In-

tegra, apice longissima et sensim acuminata, 250-300

mm. (i)lerum(iue 280-290 mm.) longa, 10-11 mm. lata.

Flores duo usque ad quinque, pseudoterminales, grandes,

speciosissimi, albi, quam foliis breviores, longissime pe-

dunculati
;
})edunculo filiformi, triquetro, superne mi-

nute squamoso-echinato, inferne glabro, rubro-fulvo,

usque ad 8 cm. longo. Perigonii tubus tenuis gracilisque,

cylindricus, .50-55 mm. longus, 2.5 mm. in diametro,

dense viscoso-glandulosus; limbus infundibuliformis,

vivo 60-80 cm. in diametro, segmentis elongate lanceo-

lato-obovatis vel paene pseudospathulatis, 50-00 mm.
longis, 8 nfe

ore glandulosis. Stamina octodecim, tepalis multo brevi-

ora; antherae elongatissime ellipsoideae, glabrae, albae,

quam filimenta multo longiores, antheris lateralibus plus

minusve 9 mm. longis, mediana 7 mm. longa, sed omnes
subaequales. Ovarium oblongo-clavatum, apice trunca-

tum, paleis iis pedunculi similibus sed multo robustiori-

bus, viscoso-glandulosis, sordide luteis densissime orna-

tum. Stylus filiformis, G-8 cm, longus, trigonus, inclusus,

stamina superans. Stigma trilobatum. Capsula adhuc

ignota. Crescit in montibus siccis arcno-saxosisque in

provincia colombiana Vaupesensi.

Vellozia pJumiaHmagoria is the first representati^'e of

the genus known from northwestern South America. It

is apparently not closely related to any previously de-

scribed species.

The specific epithet has reference to the peculiar habit

of this showy and anomalous plant. This species occurs
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on some of the flat, dry sandstone expanses on the sum-

mit of Mount Chiribiquetc in dense stands which, at first

sight, seem fanciful and unreal to the observer because

of the oddity of the shrub. A description of the unusual

habitat of Fclloz'ia phautasmdgoria has been published

in Caldasia 12 (1944) 1-24-130.

Vcllozia pJuintasniagoria has its flowering period in

December. When the tvDC was collected on January

fewfl

ind

Colombia: Vaupes, Upper Apajjoris Basin, Macaya River, Mount

Chiribiquete, sandstone, xerophytie conditions, savannah, alt. iOO-

1200 ft. above the forest floor or 1300-2100 ft. above sea-level, Jan-

uary 18, 1944., R. E. Schiiltes 5741 (Type in Herb. Gray; Duplicate

TYPE in Herb. Nac. Colonib.).
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riAi'i: XIII

llr.Losis (;r\ \nm:\sis /,. (J, Rich, A pli()t(>^Tai>li nt" \\\v

l)l;nit which fiiniishcd tlic collt'i'tion Sclmltes (ilUH, T.orc-

lo\ acu l{i\ ri\ A ina/onas, ('(i]i)Mil)ia.





ri.ATi: \\v

N A\ 1 V UK 4>i Mii /.. r>, Sf/nl/f, A |)lint(t^r;ipli <il' tht' |)l;iiil iVoin

uliiuli tlu- collcc-tion Sc//ii/l(\\' oJ^J^J^ \\'as (ihtaiiKuI. Mount C'liiri-

l>i(Hirtc, \'.*ni[n'*s, Cnlonihi.i.





Plaik X\

Navia Sciiri/rrsiANA /.. li, Sniiih, A pli(>t(><>Ta[)li of the colony

from wliich tlie type colleetion was made. Mount Castillo, Ca-

queta, Colombia.





ri.ATK X\'I

MKDrorAi ris MKCiALwrnrs (A(7//////. ) lirlU, tV Rase. A habit photcj-

^rapli of the plant from which the cMjlleetioii Srhultes 'jSII was taken,

N^iujies Ki\t'r, X'^aupes, Colombia.
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l»i.Aii: X\ II

jgHOWAS DO IN&TITUTO OS
TOMO xxi-iwa, ESMMI'A Ml

^

X

V'

4

CAHPO-POCHE N-rt.Gn-roL.A K[i^tLMAN^J

s^!-;.

Mavna intkc.rikoiia {KuIiIw.) R, E. Sclndtes. A photo-

grapli of the type.





l^.Aii; X\'II I

Ma\ NA i,n\(;ii()i.iA Poepp. \ar. riiAsMA iof \n iv\ I\. K, Srlndfes. A

liahit i)h()t()<j,Tn[)h sli<)\viii<r t lu^ cliaractt^ristic \vn\y-\vlute fruits. Sdmlles

'')-^7S, Vaupes Hiver, \\*ui|)es, Culdiiibia.





ri.ATK XIX

V\:iAA>'/A\ iMiAX'i \sMA(i<niiA li . E, Sell i(l(e,s\ A habit pliotogvaph of tlu

type material, Mount Chiribitjuete, \'aupeSj Colombia.





ri<Ai i: XX

\ i:ll<)/ia I'll wi'asm \(i«n{ I \ I\. A. Sclnillew The rimver of the

t \ [»e s[>ec'iiiuMi, Mtuuit C"liiril)i(|iiett', \';iLipes, Coloiuhia.
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LEAFLETS
HARVARD UNIVERSITY

Cambridge, Massachusetts, Feuruarv 8, 1916 Vol. 12, No. 5

ORCHIDACEAE NOVAE GUINEAE 1'

BY

Louis O. Wii.uams

The orchids described and discussed here were col-

lected in New Guinea either by Mr. L. J. Bruss on the

third Archbold Expedition in 1930-1937^ or b}- Mrs.

Mary Strong Clemens in 1940-1941.

The material eollected by Mr. Brass is well prepared

;

in most eases there are duplieates whieh will be distrib-

uted by the Arnold Arboretum. The types of all new
speeies deseribed are in the Oakes Ames Orchid Herbar-

ium, Harvard University, Cambridge, Massachusetts.

Paphiopedilum papuanum {liklL) L.O, Williams

comb. 710V.

Cypripedium papuanum Ridley in Gard. Chron. ser. 3,

58 (1915) 131, fig, 43.

Paphiopedilum pdjiiiamtm is closely allied to P. violas-

ccns Schltr., which also comes from New Guinea.

Pterostylis caulescens L. O. Jf^iUiams sp. nov.

Herbae graciles, terrestres, usque ad ca. 20 cm. altae,

Caules flexuosi, foliosi. Folia basalia ignota. Folia cau-

lium longe petiolata; lamina elliptica vel elliptico-lan-

ceolata, acuta, membranacea. Inflorescentia uniflora.

^Botanical Results of tlie Archbold Kxpeditiuns.

^For an account of this expedition see A. L. Rand and L. J. Brass

in Bull, Am. Mus. Nat. Hist. 77 (l9to) 341-380, tt. ^21-4^2.
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Sepalum dorstile kinceolatum, acuiniiiatum. Sepalalater-

alia lanccolata, acuminata, basi connata. Petala elliptico-

lanceolata, acuta, leviter arcuata. Labellum anguste

obloiigo-ellipticum, basi a})])endice penicilJata ornatum.

Columna generis.

Slender terrestrial herbs up to about 20 cm. tall. Stems
flexuose, foliose. Basal leaves unknown. Cauline leaves

long-petiolate ; lamina 5.5-7.0 cm. long, 1.4-1.8 cm.

broad, elliptic or elliptic-lanceolate, acute, membrana-
ceous, tapering to the petiole at the base

;
petiole 2-5

cm. long and 0.2-0..'3 cm. broad, canaliculate, semiam-
plexicaul at the base. Flower terminal, solitary. Dorsal

sepal about 3 cm. long and 1 cm. broad, lanceolate, acu-

minate, about 9-nerved, puberulent dorsally. Lateral

sepals about 3 cm. long and 0.4-0. .5 cm, broad, lanceo-

late, acuminate, puberulent dorsally, connate at the base

lor about one third of their length or less. Petals about

3 cm. long and 0.5 cm. broad, elliptic or elliptic-lanceo-

late, acute, somewhat arcuate, 7- to 9-nerved, puberulent

dorsally. Lip about IJi mm. long and 4 mm. broad, nar-

rowly oblong-elliptic, with a conduplicate ridge down
the center, papuliferous, originating from the apex of

the column-foot, with a recurved flattened appendage at

the base which is about 4 mm. long and ])enicillate at

the apex. Column of the genus, about 13 mm. long;

coKunn-foot about 4 mm. long.

Biinirin Nkw Guixka: alpine, bush margin, Rawlinson Range, Mo-
rube District, alt. 1 0,000- li', 000 ft., flowers flesh pink, September

!22, 1911, Clemens- s\ 11. (Typk in Herb. Ames No. 6121]).

Ptcrihstylis caulescens is easily distinguished from the

other two known species of the genus in New Guinea by
its large cauline leaves. The material from which this

species is described is not very good.

Pterostylis papuana Rolfc in Kew Bull. (1899)
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112—J. J.Smith in Nova Guinea 12, pt. 8 (1915) 185, t.

Gl, fig. 99.

Netherlands New Guinea: vicinity oi hake Hahhemay Brass 9214 j

9215, 9598, 10810, 10880; about 5 km. northeast of Wilhelmina-top,

Brass ^ Myer-Drees 9406,

The six collections cited constitute an excellent series

of this uncommon species, from young to mature ex-

amples.

Calochilus caeruleus L. O. Wdliams sp. nov.

Herbae terrestres, graciles, efoliosae vel subefoliosae,

usque ad 7 dm. altae. Caules stricti. Folia caulium brac-

teiformia, acuta vel acuminata, scariosa vel subscariosa.

Inflorescentiaracemosa, laxa, pauciflora; bracteae ovato-

lanceolatae, acuminatae. Sepalum dorsale suborbiculari-

ovatum, acutum, cucullatum, Sepala lateralia ovata,

acuta, leviter obliqua, basi connata. Petala oblonga,

leviter arcuata, obtusa, Labellum obovato-cuneatum

;

discus callis digitiformibus elongatis acutis ornatus. Col-

umna generis.

Slender, terrestrial, leafless or nearly leafless herbs up

to 7 dm, tall. Stems up to 3 mm. in diameter, strict,

with about three short, bract-like leaves or bracts. The
cauline leaves or bracts 1-4 cm. long, sheathing, acute

or acuminate, scarious or subscarious. Inflorescence a lax

few-flowered raceme; bracts up to 1 cm. long, ovate-

lanceolate, acuminate. Flowers smaller than usual in

the genus. Dorsal sepal about 7 mm, long and about 6

mm. broad when expanded, suborbicular-ovate, acute,

strongly cucullate. Lateral sepals about 7 mm. long and

4 mm, broad, ovate, acute, slightly oblique, connate for

a short distance at the base. Petals about G mm. long

and 3 mm. broad, oblong, somewhat arcuate, obtuse,

minutely v errucose dorsally. Lip about 14 mm, long and

8 mm. broad near the apex, obovate-cuneate, gradually
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narrowed to the base, the proximal margins fimbriated

;

the disc with the proximal two thirds densely adorned

with elongated, acute, finger-like calli and with two in-

conspicuous parallel, sublamelhite calli at the base, the

distal third calv ous or essential!}^ so. Column of the ge-

nus, about 4 mm. long, auriculate winged at the base;

anther about 2.5 nun. long.

British Nkw Guinea: sporadic on poorly drained soils, savannah

forests, Tarara, Wassi Kussa River, Western District, stems green,

erect from an ovoid tuber, flowers «^reen densely mottled and shaded

with red, beard of the labellum a deep metallic blue at the base, dis-

tal two thirds maroon-red, January 1937, Brass' 8600 (Tvpe in Herb.

Ames No. 61 165).

Calochilus is a small genus of some ten or twelve spe-

cies which has its center of distribution in Australia. It

belongs to a group that is essentially Australian, The
genus is also represented in Tasmania, New Zealand and

New Caledonia. The species described here extends the

range of tlie genus to New Guinea.

Calochilus caeriileus is easily distinguished from all

other species of the genus by the obovate-cuneate lip,

as well as by other details of the perianth. The leafless

or nearly leafless stem is unusual in the genus.

Drakaea irritabilis {3IiieUer) Reichenhach Jilius

Beitrage Syst. Pflanzenk. (1871) 68; Xenia Orch. 2

(1874) 208, t. 189—Bentham Fl. Austral. (1873) 368.

Arthrochilus irratabilis Mueller Fragm. 1 (1854) 43.

Papua : savannah forest, occasional on wet flats, Tarara, Wassi Kus-

sa River, Western Division, flowers green, January 1937, Brass 8722.

UraJxCiea is a small genus of about seA en species pre-

viously known only in Australia. Six of the seven species

seem to be limited in their distribution toWest Australia.

One species, Drahaca irritabilis, is known from the east-

ern coast of Australia, in Queensland, and now from the

region of the Fly River in Papua.
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We have seen only Reichenbach's figure, cited above,

and the various descriptions. Although our specimens

differ somewhat from Reichenbach's plate and were col-

lected some 1600 kilometers distant from previously re-

corded localities, they will probably be found to be

identical when they are compared with authentic ma-

terial in London.

Erythrodes adscendens L. O. JV}lUams sp. nov.

Herbae parvae, adscendentes, terrestres, usque ad 85

cm, longae. Folia breviter petiolata; lamina lanceolata

\^el lanceolato-ovata, obtusa vel acuta; petiolus brevis.

Sepalum dorsale late ellipticum, cucullatum, apice cla-

velhitum, carnosum. Sepala lateralia elliptico-oblonga,

obtusa, leviter obliqua, apice clavellata. Petala late el-

liptico-oblonga, obtusa, apice carnosa. Labellum calcara-

tum; himina oblonga, obtusa, emarginata, apice carnosa,

puberula, callo V-formi ornata.

Small ascending, terrestrial herbs up to 35 cm. long.

Rhizome decumbent, stem-like. Stems repent or ascend-

ing, slender, leaf-bearing to the middle or beyond. Leaves

short-petiolate; lamina 2-G. 5 cm. long and O.G-1.5 cm.

broad, lanceohite to lanceohite-ovate, obtuse or acute;

petiole short, up to 5 mm. long, from an amplexicaul,

membranaceous sheath. Inflorescence a lax, few-flowered

spike or raceme ; the rachis pubescent above ; bracts 5-10

mm. long, lanceolate, acuminate, membranaceous, usu-

ally exceeding the ovary. Dorsal sepal about 4 mm, long

and 1.5-2 mm. broad, broadly elliptic, cucullate; the

apex clavellate, fleshy and obtuse. Lateral sepals about

4 mm. long and 1.5-2.2 mm. broad, elliptic-oblong, ob-

tuse, slightly oblique, the apex fleshy-thickened. Petals

about 4 mm, long and 1,5 mm. broad, elliptic-oblong,

obtuse, the apex fleshy-thickened. Lip spurred ; the lam-

ina 3-3.5 mm. long and 1.5-2 mm. broad, oblong, ob-
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tuse,emargiiiute, the apexHeshy-thickened and obscurely

pubescent, disc with a V-shuped callus; spur 3. 5-5 nun.

long and 1.5-2 mm. in diameter, straight, the tip simple,

acute or obtuse, with two stipitate glands near the mid-

dle inside. Column of the genus.

British New Giinka: forming open ground cover in forest on flood

plains, Fairfax Islands, Lower Flj' River, flowers white, October 1936,

Brass 8193 {Twk in Herb. Ames); Matap, Morobe District, alt. 3000-

GOGG ft., flowers white, February 6-April 6, 194-0, Clemens 11252.

Enjthrodes adsccndens und E. sutricalcar, the species

described below, are unique among the species of Ery-

throdes in New Guinea (if not in all of Oceania) in hav-

ing a spur that is not bilobed or didynious. These species

add further strength to Ames' contention (Orcli. 7 (1921?)

68-6G) that Physurus (neotropic) and Erythrodc^ (pale-

otropic) are synonymous.

There are ap[)arently no near alhes of Eryifirodcs ad-

sccndens in the immediate area of Oceania, except E.
sutriccdcar. Superfic*ially the species somewhat resembles

Erythrodcs p/afcnsis (Haum,) L, Wms. from South

America.

It is with some hesitation that we unite the two col-

lections cited above as one si)ecies. The Clemens speci-

men is the smaller of the two, with smaller leaves and

shorter stems, but has slightly larger flowers. The flower

parts seem to be essentially the same as those in the Brass

collection. The l^rass collection comes from near sea-

level, while Mrs. Clemens found the plants at 5000-GOOO

feet altitude.

Erythrodes sutricalcar />, O. WUliams sp. iiov.

Herbae parvae, adscendentes, tcrrestres, usque ad 25

cm. longae. Folia petiolata; lamina elliptica vel ovato-

lanceolata, acuta. Inflorescentia racemosa, conferta, pau-

ciflora; bracteae lineares vel lineari-lanceolatae, acutae
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vel acuminatae. Sepalum dorsale late lanceolatum, ob-

tusum, cucullatum. Sepala lateralia anguste oblonga,

obtusa, cucullata. Petala elliptico-oblonga, obtusa. La-

belliim ealcaratum ; lamina late oblonga vel subquadrata,

obscure trilobata, emarginata; discus carnosus et callo-

sus; calcar simplex, intus bicallosum, callo sutriforme

ornatum.

Small erect or ascending, terrestrial herbs up to about

25 cm. long. Stems slender, leafy up to about the mid-

dle. Leaves petiolate; lamina 2.5-4.5 cm. long and 1-2

cm. broad, elliptic to (usually) ovate-lanceolate, acute;

petiole 1-1.5 cm. long, constricted below the lamina

but expanded at the base and amplexicaul or semiam-

plexicaul. Inflorescence a dense, few-flowered raceme;

rachis and stem immediately below the inflorescence pu-

bescent ; bracts up to 8 mm. long, linear to linear-lan-

ceolate, acute or acuminate, cucullate. Flowers green.

Dorsal sepal about 4 mm. long and 2 mm. broad, broadly

lanceolate, obtuse, cucullate, 1-nerved, the apex callose-

thickened. Lateral sepals about 4 mm. long and 2-2.5

mm. broad, narrowly oblong, obtuse, 1-nerved, cucul-

late, the apex callose-thickencd. Petals 3.5-4 mm. long

and 1.5-2 mm. broad, elliptic-oblong, obtuse, 1-nerved,

the apex callose-thickencd, rapidly constricted at the

base, lightly adnate to the dorsal sepal. I^ip spurred;

lamina about 3 mm. long and 2.5-3 mm. broad, broadly

oblong or subquadrate, three-lobcd with the lateral lobes

small, basal and inconspicuous, the margins membrana-

ceous and strongly involute, the apex emarginate, the

disc thickened and with a longitudinal fleshy callus which

is more or less divided at the base; spur about 5-6 mm.
long and 2.5-3 mm. in greatest diameter, constricted at

the tliroat, becoming broad and inflated in the middle

but again constricted at the simple tip, with a suture-like

callus-thickening on the posterior side and with two re-

[155]



trorse, stipitate glands on the anterior wall within. Col-

umn of the genus, •i-2.5 mm. long.

British New Guixka: abuiulant around small stagnant pools in

Hood-plain forest, Palmer River 2 miles below junction with Black

River (long, ca, 1-il 30^ K., lat. ca, 5 55^ S.), alt. 100 meters, pale

fleshy ascending herbs ca. 25 cm. high, flowers green, July U*3ti,

Brass 7199 (Typf in Herb. Ames).

Krytlirodes sutricalcar is most closely allied to K, ad-

sccndcns L. Wms., but is easily distinguished by the dif-

ferently shaped leaves, by the inflated spur, and by the

details of the lip, petals and sepals.

The specific name is in allusion to the suture-like cal-

lus-thickening on the posterior wall of the spur.

Malaxis seleniglossa {Scldtr.) L.O. WilUams comb

now
Microstylis seleniglossa Schlechter in Fedde llepert.

Eeihefte 1 (1911) 115; in Fedde Repert. Eeihefte 21

(1923) t. 44, fig. 152.

British New Guinea: Amieng on Yaneng River, a tributary of the

Buso River, above mouth of Tosapik Creek, Morobe District, eleva-

tion 5000-6000 ft., buds green, April 3, 1911, Clemens 12095a.

The determination was made from the description and

floral analysis cited.

Dendrobium cyananthum L.O. Williams sp. iiov.

Herbae parvae, ei)i])h3^ticae, caespitosae, usque ad 10

cm. longae. Folia lineari-filiibrniia, coriacea vel subter-

etia. Inflorescentia brcvis, uni- usque ad triflora. Sepalum
dorsale lanceolatum, acutum vel acuminatum, levitercu-

cullatum. Sepala lateralia basi mentum formantia; lam-

ina lanceolato-triangularis, acuta vel acuminata, le\'iter

obliqua. Petala lineari-oblanceolata, acuta vel acuminata.

Labcllum oblongo-oblanceolatum, acutum, prope apicem

subtrilobulatum, le\'iter carnosum, ccallosum.

Small caespitose, epiphytic herbs up to about 10 cm.
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long. Stems 1-8 cm. long and about 2-3 mm. in diame-

ter, cylindric to subfusiform, with several nodes, branched

or simple, one- to several-leaved, the leaves borne termi-

nally and from the uppermost nodes. Leaves 3-6 cm,

long and 1.2 mm. broad, linear-filiform, coriaceous or

subterete. Inflorescence terminal, short, one- to three-

flowered; bracts oval to suborbicular, chartaceous, sub-

aristate, shorter than the ovary. Flowers large for the

section, pale slate blue with the lip deep red. Ovary

strongly three-winged. Dorsal sepal 8-10 mm. long and

3-4 mm. broad, lanceolate, acute or acuminate, five-

nerved, slightly cucullate. Lateral sepals adnate to the

column-foot and elongated at the base into a mentum;
lamina free, 8-10 mm. long and 4-5 mm. broad, lanceo-

late-triangular, acute or acuminate, somewhat oblique,

base forming a mentum 16-20 mm. long which is saccate-

cylindric and closed for about 8-9 mm. Petals about 7~^

mm. long and 1.5-2 mm. broad, linear-oblanceolate,

acute or acuminate, two- (three-) nerved. Lip (free por-

tion) about 12 mm. long and .3.5-4 mm. broad, oblong-

oblanceolate, acute, subtrilobulate toward the tip, seven-

nerved, somewhat fleshy but ecallose. Column short,

about 3 mm. long, but the column-foot much elongated

and about 16-20 mm. or more long.

British New Guinea: Amicnrr, on Yaneng River, a tributary of the

Buso River, above inoutli of Tosapik Creek, Morobe District, elevation

5000-6000 ft., flowers pale slate blue, lip deep red, tube purplish

pink, March 26, 19il, Clemens 12089b (Tvi'e in Herb. Ames).

Dcndrobhnn cyanantlium belongs to the subgenus Eu-
dendrobium, section Oxyglossum of Schlechter's treat-

ment of the **Deutsch-Neu-Guinea" species of the genus

in Fcdde Kepert. 1 (1912) 440 et seq. It is most closely

allied to Z). cyanoccntrum Scliltr., but is a larger plant

with flowers twice or more as large, narrower petals,

larger leaves and other distinguishing details.
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It is quite inipossibJe to say from macroscopic exam-

ination just wliere the column-foot ends and where the

se])ahu' tissue starts in the mentum. Likewise the lip is

com})letely fused with the se])als below the point where

the sepals are connate and the tissue is impossible to

diiferentiate.

(unsDendrobium dischorense {Sddtr.) LX). Willi

Cadetia disc/iorcnsis Schlechter in Fedde Repert. Bei-

hefte 1 (1912) 429.

British Nkvv Guinea: mountain bush, Matap Station, Morobe Dis-

trict, alt, 4000-6000 ft., March 1, 1940, Clemens 11216 (in Herb.

Univ, MichifT^an; fragment in Herb. Ames),

There are three isotypes of this species in tlie Ames
Herbarium.

Dendrobium fantasticum /v.O. WUUams sp. nov,

Herbue epiphyticae, graciles, nsqne ad 40 cm. altae.

Folia elliptica vel lute lanceolata, acuta vel acuminata,

coriacea, breviter ])etiolata, erecta vel suberecta. Inflores-

centia foUis subaequalis, tri- usque ad decem-Hora. Sepa-

lum dorsale oblongo-eHii)ticum, obtusum, prope apicem

constrictum. Sepala lateralia o\ ato-lanceolata, basi men-
tum subsaccatum formantia. I^etala linearia vel lineari-

spathulata, obtusa vel truncata, falcata. Tjabellum bre-

\iter unguiculatum ; unguis compressus, carnosus, arcu-

atus ; lamina trilobulata, lobus medius emarginatus.

Columna sectionis.

•^7_Slender, epi})hytic hei'bs up to 40 cm. tall. Stems c>

lindric or slightly swollen at the apex, indurated, sulcate

when dry, with se\'eral joints, up to j mm. in diameter,

bifoliate at the apex. J^eaves 8-1 1? cm. long and 2-2.8

cm. broad, elliptic to broadly lanceolate, acute or acu-

minate, coriaceous, short-pet iolate, erect or suberect*
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Inflorescences one or more from the axils of the leaves

or from tlie nodes of the stem, about as long as the

leaves, 3- to 10-flowered, peduncle slender, with one or

more semiamplexicaul bracts below ; bracts of the inflo-

rescence 3-5 mm. long, ovate-lauceoIate, acute, cucul-

late. Flowers dull purple with greenish white and yellow

markings. Dorsal sepal 10-12 mm. long and 5-G mm.
broad, oblong-elliptic, obtuse, constricted near the apex,

5-nervxd. Lateral sepals about 8 mm. long and G-8 mm.
broad, ;>-nerved, ovate-lanceolate, prolonged at the base

and with the column-foot forming a subsaccate nientum
;

the mentum laterally compressed, about 5 mm. deep and

6-7 mm. across the mouth. Petals 10-12 mm. long and

2 mm, broad, linear to linear-spatulate, obtuse or trun-

cate, the apex sometimes obscurely lobulate, falcate, 2-

to 3-nerved. T^ip short-unguiculate ; claw about 4-5 mm.
long, laterally comi)ressed and fleshj^, about 2 nnn. thick,

arcuate, with two longitudinal calli which become three

in front; lamina 14-18 mm. broad and about 10 mm.
long, 3-lobed, subcochleate, with a single subumbonate

or 3-ridged callus at the base; lateral lobes spreading,

about 3 mm. broad, obtuse; mid-lobe emarginate almost

to its base, about 4 mm. long with each segment about

1.5 mm. broad, acute. Column of the section, 3.5-4.5

mm. long.

Netherlands Nkw Guinea: coinnion low epiphyte on jid^es, rain

forest, (i km. southwest of Benihard Camj), Idenber^ River, Howers

a pale brownish purple, alt. l':200 m., February 1989, Brass 128J^ 4^

(Type in Herb, Ames).

British NewGitinka: Amien*^^ on Yanenjj^ River, a tributary of

the Buso River, above mouth of Tosapik Creek, Morobe District,

flowers dull purple with greenish white and purple markings, alt,

5000-6000 ft., May 'Z'l, 1941, Clemens 1221S.

Dendrohium fantciHtlcum belongs to the subgenus

Atheeebium, section Latourea of Sehleeliter's treatment

of the orchids of '*Deutsch-Neu-Guinea'' in Fedde Ke-



pert, Ijcihcfte 1 (1912) 440 et secj. Specifically it is most

closely allied to Dcudrohium abcrraus Scliltr., from

which it is easilj^ distinguished by the larger lea^'es^

longer stems which arc not much swollen, by the entire,

obtuse or truncate petals, by the lamina of the lip wliich

has quite different calli, as well as by the general shape

of the mentum and bv other details of the flower.

Dendrobium palustre L. O. JViUiams sp. nov.

Herbae epiphyticae, parvae, erectae vel adscenden

1

acea; petiolus canaliculatus. Inflorescentia racemosa,

brevis, tri- usque ad quinqueflora. Sepalum dorsale

ovato-lanceolatum, acuminatum. Sepala lateralia men-

tum formantia; lamina ovato-lanceolata, acuminata. Pe-

tala subrhombico-oblanceolata, acuta vel acuminata.

Labellum oblongo-oblanceolatum, apice trilobulatum,

acuminatum, basi sepalis lateral i bus adnatum. Columna
sectionis.

Small caespitose, epiphytic, erect or ascending herbs

up to about 20 cm. long, Pseudobulbs up to 8 cm. long

and 0,5 cm. in diameter, unifoliate. Leaves 11-13 cm.

long and 1.3-2.3 cm, broad, petiolate; lamina 7-10 cm.

long, elliptic, acute or obtuse, coriaceous; ])etiole up to

5 cm. long, canaliculate. Inflorescence a short 3- to 5-

flowered raceme borne in the axil of the leaf or at a node.

Flowers large for the section, green with purple lines,

the lip white. Dorsal sepal 9-11 mm. long and about 4

mm. broad, ovate-lanceolate, acuminate, 5-nerved. Lat-

eral sepals elongated at the base and forming amentum
with the colunm-foot ; lamina 9-11 nun, long and 4-5

mm. broad, ovate-lanceolate, acuminate, 5-ner\'ed; bases

15-18 mm. long, adnate to the colunm-foot and form-

ing a mentimi which is s]>ur-like for 8-10 nnn. at tlie tip.

Petals 7-9 mm. long and 3-3,5 mm. broad, obliquely
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ubrhombic-oblanceolate, acute to acuminate, 8-nerved,

ery obscurely denticulate toward the apex. Lip (free

ortion) 13-15 mm. long and about 5 mm. broad near

the apex, obloncr-oblanccolate. trilobulat

the b

lose. Column of th

British New Guinea: in tufted clumps, boggy margin of Conifer

Pond in mosses near tlie ground, Amieng on Yaneng River, a tribu-

tary of the Buso River, above mouth of Tosapik Creek, Morobe Dis-

trict, flowers green with purple lines, lip white, alt, 5000-6000 ft.,

March -25, 194-1, Clemens 12056c (Type in Herb. Univ. Michigan;

fragment in Herb. Ames).

Dendrob'nim palustre belongs to the subgenus Euden-
drobium, section Oxyglossum and is most closely allied

to D. pctiolatum Schltr. and to D. luidatialatum Schltr.

It is easily distinguished from both of these species in

being a larger plant with larger flowers and in having
several differences in floral detail.

Calanthe fissa L. O. Williams sp. nov.

Herbae gracilcs, erectae, usque ad ca. 6 dm. altae. In-

florescentia multiflora, conferta. Sepala late oblanceolata

vel elliptica, acuta, cucullata. Petala oblanceolata, ob-

tusa, basi columnae adnata. Labellum trilobatum, cal-

caratum; lobi laterales explanati, lineares, obtusi ; lobus

medius linearis, emarginatus. Columna generis.

Slender, erect, terrestrial herbs up to about G dm. tall.

Stems short, indurated. Leaves narrowed to a petiole at

the base; lamina 25-40 cm. long and 2..5-4 cm. broad,

linear-elliptic, acute or acuminate, with se^ell to nine

main nerves; petiole 20-35 cm. long, indurated. Inflo-

rescence up to about 8 dm. long, scapose, slender, many-
flowered above, glabrous; bracts 1-2 cm. long, linear

to linear-lanceolate, acute; raceme compact, 10-20 cm.

fifty-flowered. Sepals about
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und ;>-6 mm. broad, broadly oblanceolate to elliptic,

acute, 5-nerved, ciiculhitc. Petals 10-12 mm. lon^ add

8-4 mm. broad, oblanceolate, obtuse, 3-nerved, adnate

umn at the base their an-

hiteral lobes

terior margins. Labellum digitately 3-lobed, spurred;

somewhat explanate, 8-10 mm. long and

2-3 mm. broad, hnear, obtuse; mid-lobe about 10 mm.
long and 2.5 nun. broad, linear, emarginate to about the

middle, the lobules parallel and acute; disc at the tip of

the colunui with several small calli in three lines; spur

8-10 mm. long, slender, obtuse. Colunm of the genus.

British New Guinea: Ainieng on the Yaiieng River, a tributary of

the Buso River, above mouth of Tosapik Creek, Morobe District, at

5000-6000 ft. alt., flowers pale <3:reen, lip white, April 3, 1941,

Clemens 12093 (Type in Herb. Ames).

Calani/ic fissa is allied to C. finistcrrae Scliltr. from

which it is distinguished by the lobing of the lip and its

proportions, and by the mueh narrower and more deeply

divided mid-lobe.

Pedilochilus Clemensiae L.O.JFiUiams sp. nov.

Herbae parvae, epiphyticae. Pseudobulbi fusiformes

vel anguste ovoidei, unifoliati. Folia lineari-elliptica,

acuta, coriacea, petiolata. Inflorescentia lateralis, uni-

flora, folia excedens. Sepalum dorsale ellipticum vel

oblaneeolatum, acutuni, trinerviuni. Sepala lateralia

oblongo-obovata, leviter obhqua, apiculata. Petala ob-

longo-subsigmoidea, apiculata. Labellum unguieulatum,

cymbiforme et apice saecatum. Columna generis.

Small epiphytic herbs from a repent rhizome. Pseu-

dobulbs 1-2 cm. long and 2-4 nnn. in diameter, aggre-

gated, fusiform to narrowly ovoid, unifoliate. Leaves

(only two seen) o-o.5 cm. long inc*luding tlie petiole and

about G mm. broad, linear-elliptic, acute, coriaceous, pet-

iolate, the petiole about 1 cm. long. Inflorescence about
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7-9 cm. long, one-flowered, exceeding the leaf, lateral,

with two small apiculate bracts about 4 mm. long on the

rachis. Flowers large for the genus. Dorsal sepal 10-11

mm. long and 4 mm. broad, elliptic or oblanceolate,

acute, with three main nerves, margins minutely undu-

late. Lateral sepals about 14 mm. long and 6 mm. broad,

oblong-ovate, slightly oblique, apiculate, 8- to .5-nerved,

decurrent on the column-foot. Petals 5-6 mm. long and

about 2.5 mm. broad, oblong-subsigmoid, apiculate, 1-

nerved, strongly winged dorsally along the nerve. Lip
about 10 mm. long and 5 mm. deep, unguiculate, cym-
biform and saccate especially toward the apex, apex with

a short recurved apicule, base of the sac with two lamel-

late calli 3-4 mm. long, with two small erect lanceolate

auricles about 1.5 mm. long and a small lamellate callus

about 1 mm. long at the apex of the small claw (or at

the base of the lip). Column about 1 mm. long, with

two terminal, erect, subulate stelidia; column-foot about
•2 mm. long; anther about 1.25 mm. long, apparently

erect
;
pollinia two deeply sulcate ellipsoid masses.

British Nkw Guinka : base of mossy trunk, conifer bush by pond,

at 5000-GOOO ft. alt,, Amieng, Morobe, flowers gulden with wine la-

belluin, March 13, 19 H, Clemens 12008 (Typk in Herb. Ames No.

6062a).

Pedilochilus Clemcnsiac seems to be most closelv allied

to p. ferrcsfrc J. J, Sm,, described from Netherlands

New Guinea. Pedilochilus Clemensiae is distinguished by

the longer leaves, shorter peduncle, eciliate dorsal sepal

and by the shape of the floral parts.

Pedilochilus is a small genus of about twenty-four spe-

cies. With the exception of one species in Celebes and

an undescribed one in the New Hebrides, the genus is

limited to New Guinea. Pedilochilus is closely allied to

Bulbophyllumy of which it may eventually prove to be

but a section.
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Bulbophyllum schizopetalum I..O. Williams sp.

/iOV.

Herbae cpipbyticae, usque ad ultra 20 cm, lon^^ac.

Folia clliptica, brcviter acuuiinata, coriacca. Inflores-

ceutiae fasciculatae, uui- vel pauciflorac. Scpaluni dorsale

lanccolatum v^el lineari-lanceolatuni, acutum,trinervium.

Sepala latcralia lanccolata vel elliptieo-lauccolata, aeuta^

leviter obliqua, trinervia. Petala bi- vel trilobata, (piaui

sepala breviora. Labellum lineari-oblonf^um, seniiteres^

obtusum, muriculatum. Columna sectionis.

Kpipbytie, repent berbs up to more tliari 20 em. long.

Rbizome stem-like, covered with semiamplexicaul, cu-

cullate, ovate, short-acuminate bracts which are 7-1 <>

nnn. long. Pseudobulbs 1.5-2 cm. long and about 0.4-

0.8 cm. in diameter, ellipsoid to ovoid, unifoliate.

Leaves G-10 cm. long and 1.5-8 cm. broad, straight or

arcuate, short-acuminate, coriaceous. Inflorescences 1-

to few-flowered fascicles borne from the base of the pseu-

dobulbs and from the axils of all of the bracts at each of

the nodes of the rhizome, about ecpialing the subtending

bracts. Dorsal sepal G-7 mm. long and 1.5-2 mm. broad,

lanceolate to linear-lanceolate, acute, 8-nerved, Lateral

sepals G-7- 5 nmi. long and 2.5-3 nnn. broad, lanceolate

to elliptic-lanceolate, acute, slightly oblicjue, 8-nerved,

the margins somewhat involute, free. Petals about L5
mm. long and 1.25 inni. broad, strongly 2- to 8-lobed,

the posterior and middle lobes largest, the anterior lobe

small or almost wanting, so the petals appear to be about

eqiially divided in most cases; the posterior lobe round,

the terminal lobe acute. Lij) about 4 nnn. long, 1 mm.
broad and 0.75 mm. deep, linear-oblong, apical two

thirds densely muriculate, the basal third much less so

and with a smooth, subcanalicidate area above on the

basal half. Column of the section, about 2 nnn. long.

British New Guinea : Amienjj on Yaneng River, a tributary of the
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Buso River, above the mouth of Tosapik. Creek, Morobe District, el-

evation 5000-6000 ft., flowers wine red, March 14, 1941, Clemens

n018 (Type in Herb. Ames).

Ihilbophyllum schhopetalum belongs in the subgenus

Hupalochilus, section Trachycliilus of Schlechter's treat-

ment in Die Orchideen von Deutseli Neu-Guinea(Fedde
Repert. 1 (1912) G93 et seq.). The species is apparently

closely allied to 7?. xanthophaeum Schltr., but differs in

the narrower sepals, in the more decplj'^ lobed petals, in

the smaller lip (which also differs in its muriculations and

in not being sulcate below) and in the larger leaves.

Chitonanthera Brassii L. O. Jfl//iams sp. nov.

Herbae parvae, epiphyticae, pendentes, usque ad ca.

*20 cm. longae. Folia linearia vel oblongo-linearia, recta

vel falcata. Inflorescentia quam folia brevior. Sepalum
dorsale ovato-lanceolatum, acutum, naviculare. Sepala

lateralia ovata, leviter obliqua. Petala linearia, obtusa.

Labellum lineare, obtusum. Columna generis, pollinia

quatuor.

Small, pendent, flexuose, epiphytic herbs up to about

20 cm. long. Stems slender, fractiflex, covered with the

bases of the leaves or exj^osed in age, internodes 4-5 mm.
long. Leaves G-10 mm. long and 1-2 mm. broad, linear

to oblong-linear, straight or falcate, acute or subulate,

erect-spreading, laterally compressed, articulate; leaf-

sheaths covering the stem, decurrent, extended above

into a petiole which is about 2 mm. long and similar to

the lamina. Inflorescence 1- to tJ-flowered, shorter than

the subtending leaf. Sepals united into a short tube at

the base. Dorsal sepal about 2 mm. long and 1-1.3 mm.
broad, ovate-lanceolate, acute, navicular. Lateral sepals

2-2.5 mm. long and about 1.5 mm. broad, ovate, slight)}^

oblique. Petals about O.G-1 mm. long and 0.1 mm.
broad, linear, obtuse, puberulent. Lip about 1.5 mm.
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long and 0.8 mm. broad, linear, obtuse, puberulent above

and laterally but glabrous beneath, attached near the

base of the column. Column of the genus, about 0.7

mm. long; pollinia four.

BnrnsH New Guinea : epiphyte in ridjj^e crest forest, Mt. Tafa, Cen-

tral Division, alt, 24-00 m., May-September ]93,S, Brass Jf902; anion<jst

moss on tree trunks of rid*^e forest trees, stems pendent, single or in

tufts, flat fleshy leaves, Mt. Tafa, Central Division, alt. 2400 m.,

May-September U*38, Brass 5036 (Tvpk in Herb. Ames No. 57612).

Chitonanthcra Brassii is allied to C\ avg^ustifoUa

Schltr. , but differs in its narrower petals and leaves.

Chitonanthcra fihformis L. O. Williams sp. nov.

Herbae epiphytieae, parvae, usque ad 10 cm. longae.

Folia filiformia, teretia, articulata, Inflorescentia foliis

aequalis, Sepaluni dorsale ovatuni, obtusum, uninervi-

um. Sepalalateraliaovata, obtusa, leviter obliqua. Petala

rhombico-reniformia vel rhombico-orbicularia, obtusa,

uninervia. Labellum oblongo-lanceolatum, obtusum,

cymbiforme, bicallosum. Columna generis.

Small, matted, epipbytic herbs up to 10 cm. long.

Stems slender, tiexuose, fractiflcx ; internodes 4-10 mm.
long. Leaves 5-20 mm. long (mostly 10-15 mm, long)

and 0.25-0.5 mm. in diameter, filiform, terete, articu-

late; leaf-sheaths covering the stem, the apex extending

out 1-2 mm. from the stem to the articulation with the

lamina. Inflorescence short, about equal to the subtend-

ing leaf or shorter, few-flowered; rachis filiform, fracti-

flcx ; bracts about 1 nmi. long, ovate-triangular, acumi-

nate, verrucose dorsally. Sepals united for a short dis-

tance at the base, fleshy; dorsal sei)al 1.5-2 nmi. long

and 1.2-1.5 mm. broad, ovate, obtuse, 1-nerved; hiteral

sepals about 1.2-1,5 nun. long and 0.8-1.2 mm. broad,

broadly ovate, obtuse, somewdiat oblique, 1-nerved. Pet-

als about 0.5 mm. long and 0.7 mm. broad, rhombic-
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rcniform to rhombic-orbicular, obtuse, 1-nerved. Lip
tibout 0.75 mm. long and 0.3 mm. broad, oblong-lance-

olate, obtuse, cymbiform, with two parallel fleshy costae

covering the basal half. Column about 0.5 mm. long,

reflexed, with two fleshy stelidia opposite the pouch-like

stigma. Ovary verrucose.

Netherlands New Guinea : tufted in moss on trees of closed forest,

common, Lake Habbema, flowers very small and orange-colored, alt.

3225 m., August 1938, Brass 9360 (Type in Herb. Ames No, 61584);

epiphyte in moss, subalpine forest, Lake Habbema, alt. 3225 m.,

August 1938, Brass 9369A.

ChitonaiitJicra JiUformis is most closely allied to C. icn-

ii'is (J.J.Sm.) L. Wms. (cf. below), but is easily distin-

guished by its filiform leaves, slender stems and the de-

tails of the flower and column.

Chitonanthera filiformis L. Wms. var. brachy-
phylla L. O. WiUiams var. nov.

Folia 1.5-3 mm. longa. Internodia caulium 2-4 mm.
longa.

Nfthfri.ands New Guinea : common epiphyte in open mossy thick-

ets, Lake Habbema, alt. 3225 m., flowers orange-colored, August

1938, Brass 9^37 (Type in Herb. Ames).

Variety hrachyphylla, at first glance, appears to be

amply distinct, but closer study shows it to have flowers

identical with those of the species and to differ mainly in

the short leaves and in the short internodes of the stem.

Chitonanthera graciHs L. O. IVilUams sp. nov.

Herbae epiphyticae, flexuosae, usque ad ca. 15 cm.

longae. Folia linearia vel elliptico-linearia, acuta, falcata

vel recta. Sepala basi in tubo connata. Sepalum dorsale

ovatum vel ovato-orbiculare, obtusum vel acutum, car-

nosum. Sepala lateralia late ovato-orbicularia vel subtri-

angularia, obtusa vel acuta, carnosa. Petala obov^ata vel
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oblanceolata, obtusa vel subtruncata. Labelliim cupula-

turn ct carnosissimum, apice sagittatum, obtusuni, pu-

berulurn.

Small epiphytic, flexuose herbs up to about 15 cm.

long. Stems slender, flexuose, obscurely fractiflcx; in-

ternodes about 5 mm. long. Leaves 8-15 mm. long and

1-2 mm. broad, linear to elliptic-linear, acute, falcate or

straight, sj)reading, laterally com})ressed, articulate ; Ical-

sheaths covering the stem, usually ancipitous. Inflores-

cence elongated, much exceeding the subtending leaf,

3-9 cm. long, borne in the axils of the leaves, a sev^eral-

to many-flowered spike or raceme; bracts 1.5-3 mm.
long, lanceolate-triangular, acute or aristatc, cucullate,

decurrent on the rachis, smooth or verrucose externally,

glabrous. Sepals united into a tube for a short distance

at the base. Dorsal sepal about 2-2.5 mm. long and

1.5-2 nun. broad, ovate to ovate-orbicular, obtuse or

acute, fleshy, 1-nerved, Lateral sepals 2-2.5 nun. long

and 1.5-2 mm. broad, ovate-orbicular to subtriangular,

obtuse or acute, fleshy, 1-nerved. Petals about 1 nun.

long and 0.5 nun. broad, obovate to oblanceolate, obtuse

to subtruncate, sometimes obscurely unguiculate, 1-

ncrved, puberulent. TJp 2-2.5 mm. long and 1-1.5 mm.
broad, adnate to the column ; the basal portion cu2)ulate

and very fleshy, 1-1.5 mm. in diameter, puberulent;

terminal i)art about 1-1.5 mm, long and 0.75-1 mm*
broad, sagittate, obtuse, the basal angles sharp, not fleshy,

puberulent, attached to the under side of the basal ]^art.

Column about 0.5 mm. long and as broad or broader;

pollinia eight, of two sizes, the larger subreniform about

0.25 mm. long and 0.12 mm. broad, the smaller broadly

reniform 0.1-0.15 mm. long and 0.08-0.1 mm. broad.

BuiTisii Nkw (ii'iNEA : Ulap trail, Mataj), Morobe District, Howers

vivid brick red, A[)ril 6, If* JO, Clemens llJJfl (Type in Herb. Ames).

Chitoiantlicra gracilis is allied to C. calceifojnnis J, J.

[108]



Sm. from which it is distinguished by the larger leaves,

by the different form of the basal part of the lip, b}^ the

dorsal sepal being smaller than the lateral sepals (not vice

versa), as well as by less prominent details of the flowers

and vegetative parts.

Chitonanthera tenuis (./. ./. Sm.) L. O. IViHiams

comb. nov.

Vom'bmcria tenuis J. J. Smith in Bull. Dep. Agric.

Ind. neerl. No. 39 (1910) 22; in Nova Guinea 8, pt.

3 (1912) 598, t. 108B ; in Nova Guinea 12, pt. 1 (1913)

96.

Octarrhena tenuis J. J. Smith in Fedde llepert. 12

(1913) 25; in Nova Guinea 14, pt. 3 (1929) 487.

Netherlands New Guinea: epiphyte in a low thicket, Lake Hab-
bema, alt. 32'iJ5 m., August 1938, Brass 9273; massed on logs in forest

opening, 9 km. NE. of Lake Habbema, alt. 2800 m., October 1938,

Brass 10790 and 108S4; at the foot of Doorman-top, alt. 2250 m.,

October 17, 1920, Lam 1609.

British New Guinea : common on forest trees, Murray Pass, Whar-
ton Range, Central Division, alt. 2840 m., June-September 1933,

Brass 4509

.

Dissections and study of the several collections of this

species which are available seem to indicate that it should

be referred to Chitonanthera rather than to Octai'rhena.

If the present specimens were to be referred to Octar-

rhena, probably the entire genus Chitona/ifhera should

be placed there. This course does not seem justified at

the present time.

Smith describes and illustrates the lateral sepals of this

species as being connate nearly to their apices. This is

not the case, for several dissections show that they are

merely overlapping and coherent above. The sepals are

connate at the base as in other species of the genus. The
column is described and illustrated as having a column-

foot. However, if present, the column-foot is very ob-
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scure, and it is probable tluit the lip is attached to tlie

very short broad column as in other species of Chito-

n anthern.

Chitonanthera Lorentzii J.J. Smith in N()\ a Gui-

nea 14, pt. 8 (1920) 488.

1 have determined BrasH OO40 and Brass ^ Mycr-
Urci's 9669 as this species. The stems are long, and con-

sequently the plants appear tall. One of these specimens

has the rachis broadly winged while in the other the

wing is less prominent.

Chitonanthera suborbicularis J. J. Smith in

Nova Guinea 14, pt. 3 (1929) 48.5, t. 80.

I have determined three specimens. Brass (^ Mycr-
Drecs9670, 9924 and 10384, as this species. These spec-

imens seem to differ from those mentioned under the

foregoing species mainly in having shorter stems. The
flowers in C. Lorentzii and C. snbor/jicularis seem to be

identical or practically so, and it is probable that the

two species will prove to be the same.

Phreatia phreatioides (J. J. Sm.) L. O. Williams

comb. nov.

Thelasis phreatioides J. J. Smith in Bull. Dep. Agric.

Ind. neerl.45(l91l)ll; in Nova Guinea 8, pt. 8 (1912)

()02, t. 110 B.

Phreatia diffulana Schlechter in Fedde Tlepert. Bei-

hefte 1 (1918) 911; in Fedde Bepert. Beihefte 21

(1923) t. 308, fig. 1222.

The combination Phreatia phreatioides must be used.

It is not a tautonj^m as treated b}^ Schlechter.

Arachnis Muelleri (Krdnd.) J. J. Smith in Bull

.Tard. Bot. Buit. ser. 3, 13 (1914) 47.
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Vanda Miielleri Kranzlin in Oesterr. Bot. Zeitschr.

44 (1894) 461.

Vandopsis MiieUeri Schlechter in Fedde llepert. 10

(1911) 196; in Fedde Repert. Beihefte 1 (1914) 972.

Stauropsis Imthurnii Rolfe in Bot. Mag. 143 (1917)

t. 8714; in Orch. Kev. 26 (1918) 149, 167.

Arachnis Imthia^nii L. O.Williams in Bot. Mus. Leafl.

Harv. Univ. 5 (1937) 58.

Solomon Islands and British New Guinea.

British New Guinea : coininon on tops of rocks in Eucalyptus sa-

vannah, forests, Roma, Central Division, alt. 650 meters, February 14,

1936, Brass 6205.

Material of this sj^ecies from the Solomon Islands, re-

ceived in 1937 was thought to be the same as Rolfe's

Stauropsis Imthurnii. Excellent specimens are now at

hand from New Guinea. It is probable that all of these

are referable to Kriinzlin's rather poorly described Vanda
Mucllcri which ,].3. Smith has transferred to Arachnis.

Mr. L. J, Brass' field description of the plant in New
Guinea is of interest: ''Very conspicuous large plants,

usually several grouped together; with about *20 long,

leathery, drooping leaves arranged in two series on an

erect stem about 15-20 cm. long below the leaves. Leaf
nerv^es quite obscure, edges [of the leaves] thin and sharp.

Panicles two or more, produced in leaf axils but lateral

below leaves at time of opening of flowers, over 2 meters

long. Flowers fragrant, spotted brown and yellow."
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EXPLANATION OF THE ILLUSTRATIONS

Plate XXI. Pteuostylis caulescens L.O* /r^A-. 1^

plant drawn natural size. 2, dorsal sepal, three

times natural size. S, lateral sepals^ three times

natural size. 4*^ petal, three times natural size. 5,

column from below, three times natural size. 6,

column and lip from the side, three times natural

size. 7, lip and column-foot from above, three times

natural size. 8, cross section of the lip, three times

natural size.

Plate XXII. Caloc^hilus caeruleus L.Wms. 1,

fruiting habit of plant, reduced to one half natural

size. 2, inflorescence, natural size. S, column and

lip from the side, enlarp^ed three times. 4, the lip

spread out, enlarged two times. 5, petal, enlarged

three times. 6, lateral sepal, enlarged three times^

7, dorsal sepal, enlarged three times.

Pedilochtlus Clemensiae L. IVms, 8, habit, natural

size. 9, column and lip from the side, enlarged

three times. 10, petal, enlarged two times. 11,

dorsal sepal, enlarged two times. 12, lateral sepal,

enlarged two times.

Plate XXIII. Chitonanthera Brassit L.Wms. 1,

habit, natural size. 2, flower from the front, en-

larged five times. S, flower from the side, enlarged

five times,

Chitonanthera gra* mjs L, Wins, 4, habit, natural

size. 5, flower from the front, enlarged five times.

6, lateral view of flower, enlarged five times.

Chitonanthera filifokmis L.Wms. 7, habit, natu-

ral size. 8, flower from above, enlarged five times-

9, flower from the side, enlarfjed five times.
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NOTES ON THE FAMILY CORSIACEAE^
BY

Louis O. Wiijjams

TiiK CoRSiACEAE IS a small family ot saprophytic herbs

similar in appearance to the Orchidaceae. Although rare,

specimens are occasionally included in collections of or-

chids sent in for determination. The family is more close-

ly allied to the Burmanniaceae and Thismiaceae than to

the Orchidaceae and, like them, is included in the Bur-

manniales.

The two genera which comprise the Corsiaceae are of

special interest because of their distribution. Corsiay with

nine species, seems to be limited to the island of New
Guinea, while Arachnitis, with a single species, is found

in Chile and Argentina.

CoRSiA lieccari

Corsia Bcccari Malesia 1 (1878) 238, t. 9.

The geims Corsia was not ascribed to any family by

Bcccari when he described it. Bentham and Hooker, in

their Genera Plantarum, placed the genus in the Bur-

manniaceae; Kngler, in Die natiirlichen Pflanzenfamil-

ien, placed it in the same family. Rudolf Schlechter

seems to have been the first to give Corsia and Arach-

nitis family rank. Schlechter's treatment was apparently

followed by Jonker, the monographer of the Burmanni-

aceae, who excluded both the genera from that family.

The new species of Corsia described below were in-

cluded in collections of orchids from New Guinea.

Corsia purpurata Ij. O. Williams sp. now

Herbae saprophyticae, erectae, efoliosac, ])ercnnes,

usque ad ca. 15 cm. altae. Inflorescentia uniflora. Se])ala

lateralia et petala similia vel petala minora, lanceolata vel

^Botanical Results of the Archbold Expeditions.
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ovato-hinceohita, acuminata, refiexa, levitcr obliqua. Sc-

paluni dorsalc unguiculatuni: lamina late siiborbiculari-

o\'alis, obtusa vel ai)ice obscure eniarginata, basi callo

lamellato ornata. Androecium et gynoeeium generis.

Simple, erect, leafless, sa])ropliytic, perennial herbs uj)

to about 15 cm. tall. Stems slender, terete; bracts 5-14*

nmi. long, scarious, lanceolate to ovate, acute to apicu-

late. Inflorescence l-f1owered; bracts like those of the

stem. Flower erect, purple. I^ateral sepals and petals

similar or the petals sHghtly smaller, 5.5-7 mm. long and

2-2.5 mm. broad, lanceolate to lanceolate-ovate, acumi-

nate, reflexed, slightly oblique. Dorsal sepal unguicu-

hite ; himina about 10-12 mm. long and 9-10 mm. broad,

suborbicular-oval, obtuse or slightly emarginate at the

apex, with an ujM'ight lamellate callus at the base which

extends back on the claw ; claw about 4-5 mm. long,

laterally compressed, fleshy. Stamens spreading; anthers

subrotund, about 0.8 nun. long and 1.2 mm. broad; fil-

aments about 1.5 nun. long. Styles connate, cylindric,

obtuse.

Netherlands Nkw Guinea: common saijrophyte on leafy fi^round of

oak forest, Bele River, 18 km. northeast of Lake Hahbema,alt. 2300
meters, plant tinned with i)urpl(^, flowers i)urplej November 1938,
Brass- 11419 (Type in Herb, Ames No. 43917).

Corsia purpardta is easily distinguislied from all other

species of the ^enus by tlie broad hiteral sej^als, by the

petals, and by the erect lamellate callus at the base of

the dorsal sepal. The nearest ally seems to be Corsia

crcnata J. J. Sni. from which, however, it is easily dis-

tinguished by the lateral sepals and petals as well as by

the very differently shaped dorsal sepal.

Corsia acuminata L. O. in/liams sp. iiov.

Herbae erectae, efoliosae, saprophyticae, usque ad 20

cm. altae. Caules graciles; bracteae caidium oblongae

vel lanceolatae, acutae \'el apiculatae. Inflorescentia uni-
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flora. Sepala lateralia et petala lineari-lanceolata, acumi-

nata, leviter obliqua, reflexa. Sepalum dorsale unguicula-

tum ; lamina transverse ovalis, callo lamellato proximato

ornata; unguis gracilis, carnosus, compressus. Stamina
et stigmata generis.

Simple, erect, leafless, saprophytic, perennial herbs up
to 20 cm. tall. Stems slender; bracts lO-lo mm. long,

amplexicaul at the base, oblong or lanceolate, acute or

apiculate, membranaceous. Inflorescence 1-flowered.

Flowers erect, dull garnet-colored. Lateral sepals and

petals 6-7 mm. long and 1.32-2 mm. broad, linear-lan-

ceolate, acuminate, slightly oblique, 1-nerved, reflexed,

similar except that the petal opposite the dorsal sepal is

the smallest. Dorsal sepal unguiculate, 16-20 mm. long

(including the claw) and about 20 mm. broad ; lamina

about 12 mm. long and 20 mm. broad, trans^'ersely oval,

with a callus-thickening below the center and a small up-

right lamellate callus about 1.5 mm. high near the junc-

tion with the claw ; claw 4-5 mm. long, slender, fleshy,

laterally compressed. Stamens with the filaments about

1..) mm. long. Styles about 2 mm. long, joined, cylindric.

British New Guinea: in wet forest, Ogeramnang, Morobe District,

alt. 6000 ft., flowers dull garnet, December 2, 1936, Clemevs 4J/7o

(Tvpe in Herb. Ames No. .53722).

Corsia acuminata is most closely allied to C. iingu'icv-

lata Schltr. , from which it is distinguished by the very

broad lamina and the differently shaped lateral sepals

and petals.

Arachnitis PJiiUppi

Arachnitis PhiUppi in IJot. Zcit. 22 (1864) 217, non
Arachnites' F. W. Schmidt (1793). Conserved name.

Achratinis Kuntze in Post h Kuntze, Lexic. Gen.

Phan. (1903) 4.

Arachnitis Phil, has been conserved by the Special

Committee for Phanerogamae and Pteridophyta ap-
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pointed by the Sixth Iiiteriuitioruil liotanieal Congress,

Amsterdam, 1935. (Cf. Kew Bull. (11)40) 8G, 95.)

It is unfortunate that the name was conserved with

the original spelling. Arachnitis is a medical term and

does not mean ''spider-like'' as Philippi obviously in-

tended. Philippi himself in a later paper clianged the

spelling to Arachnites,—and was followed by Bentham
and Hooker in the Genera Plantarum and by Ennlei

in Die naturlichen Pflanzenfamilien. Inasmuch as Arach-

nitis was conserved over Arachnites, the two being con-

sidered orthographic variants, the orthographically cor-

rect spelling should have been adopted.

Philippi ascribed his Arachnitis to the Orchidaceae

but apparently with some doubt, for he WTote : "'Ich

habe mich gefragt, ob die Blume vielleicht verdreht,

und ob dieses Plattchen das T^abellum w^iire. aber es ge-

hort bestimmt der dusscren Reihe des Perigons an, und

hat audi derbe Kelchstruktur.

"

Arach/iitis is a monotypic genus of the New World.

Arachnitis uniflora Philippi in Bot. Zeit. 22

(18G4) 217.

Augenttna: Nothofagus woods, Llao Llao, Parque Nacional de Na-

huel Huapi, HunyiexveU 15928 (Gray Herb.); sapropliytic on humus,

deep shade of Nothofa^us, north bank of Lago Rico, southwest brand

of Lago Argentino, Glacier National Park, Gob. Santa Cruz, Depto.

Lago Argentine, alt. ^27U ni. , January 12, 1939, Eyerdam^ Beetle S^

Grondona 2^326 (Gray Herb.); beech forest at Puerto Nuevo, Lago
:S^ahuel Huapi, alt. 770 m., December 30, 1933, IJungiier 599 (Herb.

N.Y. Bot. Gard.).

Chilk: Valdivia, Philippi, (U. S. Nat. Herb.); Prov. Magellanes,

alt. ca, 200 m., January 1931, Hicken J^2Jf (Gray Herb.).

1

EXPLANATION OF THK ILLUSTRATION

Plate XXIV. Corsia puuplrata L.Wyyis. 1, liabit, natural size. 2,

dorsal sepal, twice natural size, 3, flower witli dorsal sepal removed,

three times natural size. 4, anther, ten times natural size.

Corsia acuminata L, IVms, 5, habit, natural size, 6, style and fila-

ments, five times natural size. 7, petal, three times natural size.
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BOTANICAL-MUSEUM LEAFLETS
HARVARD UNIVERSITY

Cambridge, Massachusetts, March 27, 1946 Vol. 12, No, 6

ORCHIDACEAE PERLVIANAE VI
BY

Charles Schweinfurth

The foij.owing article consists of amplifications,

nomenclatorial notes and diagnoses of new species, all

concerning Peruvian orchids. The novelties are in the

genera Cryptocentruin, Neokoehleria, Trichopilia and

Notvlia.

Cyrtoglottis gracilipes Schlcchtcr in Fedde Repert.

Beihefte 7 (19'20) 182; ex Mansfeld in Fedde Repert.

Bcihefte 57 (1929) t. G5, nr. 2.50.

This Colomhian orchid is now exemplified by three

Peruvian collections, in which there appear to be certain

discrepancies from the type. One plant bears an oblong-

ovoid, rather than "narrowly oblong," pseudobulb, and

another has a larger pseudobulb about '6 cm. long. The
leaves are elliptic-oblong, rather than "ligulate,'* com-
monly longer than specified (up to 10.2 cm. long) and

always wider (up to 2.8 cm. broad). The dorsal sepal is

2.6-3 cm. (not 2.8 cm.) long, and the lateral sepals are

up to 8. .5 cm. long. The lip, which has a more or less

distinct lateral lobule above the middle on each side, is

often somewhat wider than specified and the column is

sometimes over 8 mm. (not 7 mm.) long.

JuxiN : Chanchaiuayo Valley, at IJOO meters altitude, September
1930, Carlos Sc/iu/ike 1119; same locality, at 1600 meters altitude,

June 1930, Car/ox Sc/iurike 17J4/ Schunke Hacienda, above San Ilamon,
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at 1400-1700 meters altitude, epiphyte in dense forest, three peri-

anth segments and eolumn salmon-pink; lip purple-dotted," E. P.

Killip 4- A. C. Smith 2488-h

Trigonidium tenue Loddigcs c\v Littdlcij in Hot.

Re^. 25 (1839) Misc. p. 44, no. 59—Cognijiiix in Mtir-

tius Fl. Bras. 8, pt. G (1904) 102.

Trigonidium peruvianiim Schlechter in Fcdde Uei)crt.

Bcihefte9(192l) 107; ex Mansfeld in Fedde Report.

Beihefte 57 (1929) t. 127, nr. 497.

The concept, Trigonidium pcruvianum, is represented

as havini; subobtuse petals, wliereas those of T. tcnuc

are sharply acute. Aside from slight variations in floral

measurements, there are no other significant differences

between these species. The tricarinate callus on the lip,

which is attributed to T. peruvianum, is doubtless rep-

resented by three central approximate more or less cal-

lose-thickened lines shown on the lower portion of the

lip of T, tcnuc.

It appears entirely reasonable, therefore, to reduce

7\ peruvianum to the earlier T. tcnuc.

Cryptocentrum inaequisepalum C. Scliu-ei?ifurth

Sp, 710V.

Herba gracilis, pro genere C

brevis, foliorum vaginis numerosis, distichis, imbricatis

obtectus. Folia anguste lincaria, in sicco arcuata, abrupte

obtusa, inferne conduplicata. Infloresccntiae laterales,

basales, numerosae, uniflorae, filiformes, vaginis anguste

tubulatis ornatae. Sepalum dorsale lineari-lanceolatum,

acutum. Sepala lateralia longiora, oblique lanceolato-

linearia. acuta. Petala multo brcviora, oblique lineari-

Labell

b

infra dilatata ct concava; calcar filiformi-cylind

Columna perbrevis, more generis.
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Plant slender, epiphytic, rather tall for the genus,

about 20 cm. high. Roots fibrous, filiform, numerous,

glabrous. Stem short, entirely invested by numerous
distichous imbricating leaf-sheaths of which only the up-

per ones bear apjjroximate blades, about 3.3 cm long.

Leaves narrowly linear, arcuate in the dried specimen,

abruptly obtuse, about 20 cm. or less long, 3.2 mm. or

less wide, conduplicate below in the dried plant. Inflo-

rescences lateral, basal, numerous, spreading, 1-flowered

;

peduncle filiform, up to 8.3 cm. long, adorned with sev-

eral close tubular sheaths which are short and imbricating

near the base and elongate and separated above. Ovary
entirely concealed and surpassed by an elongate tubular

bract. Flower rather large, yellow-green, translucent.

Segments spreading. Sepals connate into a tube at base,

as in the genus. Dorsal sepal linear-lanceolate, compli-

cate-acute or subacuminate, 5-nerved, free part about

15.5 mm. long and 3.7 mm. wide below. Lateral sepals

obliquely lanceolate-linear, complicate-acute, 5-nerved,

free part about 19 mm. long and 3 mm. wide, produced

below into an elongate spur. Petals much shorter than

the sepals in natural position, obliquely linear-lanceolate,

long-acuminate, 3-nerved, about 13.5 mm. long and 3

mm. wide near the base, with the margins of the basal

part more or less irregular. Lip produced into an elon-

gate spur; free portion lanceolate, long-acuminate to an

acute tip, cuneate near the base, 3-nerved, about 9.8

mm. long and 4.2 mm. wide across the dilated and con-

cave lower portion when expanded ; spur filiform-cylin-

dric, about 16 mm. long, subobtuse. Column very short

and stout, straight, wing-dilated with a concave upper

portion, about 2.2 mm, high at the back.

Cryptocentnim inaequkepahim has two apparent allies^

The Colombian C. pergracilc Schltr. is a smaller plant,

with shorter leaves, much shorter sepals and a 7- (not 3-)
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nerved lip. The Costa Rican C. gracilipcs Sehltr. has

broader leaves, similarly smaller sepals and differently

shaped, 5-nerved petals.

Ayacucho: Aina, between Huanta and Ilio Apurimac, at 7oO-10()0

meters altitude, epiphyte in open woods, May 7, 17, 19-20, E. P.

Killip Sf A. C. Smith 231o4 (Type in Herb. Ames No. 61!H)0).

Cryptocentrum peruvianum {CogJi.) CSc/inrin-

furth comb, now

Ceitiroglossa ? peruviana Cogniaux in Bull. Soc. Koy.

Bot. Belg. 43 (11)00) '^^^l.

An examination of the type material of Cogniaux'

eoneept, borrowed from the Herbier du Jardin Botani-

one de I'Etat at Brussels, shows eonelusively that it is

y dissimilar to the genu

Cogniaux (in Martius F

Centroglossa as illustrated

figs. 1 and 2). It should be referred to the genus Cryp-

toccnfrum, bearing the combination above.

The combination Cryptocentrum peruvianum was used

by Schlechter(in Fedde Ilepert. Beihefte 27 (1024) 103)

in the discussion of C. Hoppii. No description was given

and no other occurrence of the combination has been

found in literature. Consequently the Schlechter usage

is a nomen and cannot affect the combination here made.

Contrary to the description, the sepals and petals are

acute or acuminate, and neither obtuse nor truncate—

a

doubtless due to the f;

men be broken off

In addition, the liu. like

fleshy and not membranaceous as described, and

rhomboid

Cryptoc

differ from the Colombian Cf

Hoimii Schltr. (which I have not seen) in having b

fl
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spur. It is sepurable from the Costa Rican C. Standleyi

Ames in having broader leaves, relatively shorter scapes

and much smaller flowers, especially the spur.

Cryptocentrum pseudobulbosum C. Schwein-

furth sp. nov.

Herba pusilla, caespitosa, pseudobulbifera. Pseudo-

bulbi perparvi, in sicco cylindracei, apice bifoHati, vaginis

foliiferis juvcntute circumdati. Folia anguste linearia,

abrupte acuta. Inflorescentiae laterales, basales, filiform-

es, patentes, uniflorae. Flos parvus. Sepala more generis

basi connata. Sepala lineari-lanceolata, acuta. Petala

anguste lanceolata, acuminata. Labellum in calcar pro-

ductum; pars libera lanceolata, acuminata, inferne con-

cava leviter trilobata; calcar pertenue, cylindraceum,

obtusum. Columna perbrevis, apice concavo dilatata.

Plant small, caespitose, 4-5 cm. tall. Roots numerous,

fibrous, filiform, flexuous. Pseudobulbs very small, cy-

lindric, complanate and closely striate-rugose in the dried

specimen, bifoliate at the apex, about 7.5 mm. long, sur-

rounded in youth by one or more pairs of leaf-bearing

sheaths. Leaves narrowly linear, abruptly acute, up to

4 cm. long and 2 mm. wide, conduplicate below. Inflo-

rescences lateral, basal, filiform, spreading, with several

close tubular sheaths, 1 -flowered, the peduncle about 4

cm. long. Flower small, nervose. Sepals connate below

as in the genus, 5-nerved. Dorsal sepal (free portion)

linear-lanceolate, abruptly acute and apiculate, about 1.2

mm. long and 2 mm. wide below. I^ateral sepals (free

portion) very similar to the dorsal sepal but slightly larger

and suboblique. Petals narrow^ly lanceolate, acuminate,

slightly shorter than the sepals in natural position, with

minutely irregular margins, 2 mm. wide, 3-nerved. Lip
produced into a long spur; free portion lanceolate in out-

line, long-acuminate, cuneate tow^ard the narrow base,
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more or less liglitly 3-lobed below the middle, concave

below, iibout 9 mm. lonjr and 3.8 mm. wide across the

lateral lobes when expanded, a-ner\ed; lateral lobes

erect, very broadly rounded ; mid-lobe much lar^jer,

linear-trianc^ular; spur very slender, cylindric, obtuse,

about 9.5 nun. long. Colunm short, straight, about 2.2

mm. long at the back, with a pair of porrect semiorbic-

ular auricles above.

This species is at present unique in the genus in having

pseudobulbs. It differs from Cnjptoccntrum minus Schltr.

also in having longer, narrower acute sepals and narrower

petals.

Junin: Chanchamayo Valley, at 1800 meters altitude, October,

1924<-1D27," Carlos Schunke a.u. (Tvi-e in Herb. Field Mus. No.

571630).

i i

Neokoehleria equitans Schlcchter in Fedde 11

rt. 10 (1912) 390; ex Mansfeld in Fedde Kepert. Ik

hefte

A recently identified plant from the same region as

the type appears to be referable to this conce])t. It shows,

however, certain discrepancies. The plant is vcgetatively

larger than specified. The pseudobulb is about 15 mm.

long, rather than 5-8 mm. long. The leaf is not equitant

(as is shown by a photograph of the type), but is linear

and 11.6 cm. long, instead of 4.5-8.5 cm. long. The in-

florescence is also lonofer, being about 14.7 cm. long. The

flowers are slightly smaller, but in general they are of

nearly the same form. Tlie sepals are about 5 mm. (in-

stead of G.5 mm.) long. The petals are broadly rounded

above, rather than obtuse, and the slightly shorter lip is

more or less retuse, instead of rounded at the apex.

Junin: Chanebamayo Valley, at 1500 meters altitude, December

1928, Carlos Schunke 550.

Neokoehleria paniculata C. Schivcinfinih sp. nov.

Herba pusilla, inconspicua. Khizoina abbreviatum.
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Pscudobulbi perparvi, oblongo-cylindracei ut videtur,

monophylli. Folium anguste lineare, in sicco valde car-

nosum et cylindraceum ut videtur. Inflorescentiae later-

ales, basales, vulgo laxe ramosae. Flores niinuti, mem-
branacei. Sepalum dorsale elliptico-oblongum. Sepala

lateralia in laminam rotundato-ovatani connata, infra in

calcar crassum apice truncatum producta. Petala oblique

cuneato-obovata, apiee late rotundato. Labellum oblon-

go-obovatum, apice rotundatum, postice in calcaria duo

tenuia productum ; discus lamellisduabus planas dimidio

inferiore ornatus. Columna crassa, clavata.

Plant very small, inconspicuous. Roots fibrous, flexu-

ous, glabrous, numerous. Pseudobulbs small, caespitose,

oblong-cylindric and deeply striate-rugose in the dried

specimen, unifoliate at the apex, about 11 mm. or less

long, concealed in youth by several distichous imbricat-

ing evanescent sheaths. Leaf narrowly linear, acute, ap-

parently fleshy-thickened and semicylindric in section,

slightly cuneate-narrowed to a sessile conduplicate base,

about 8.9 cm. long and 3-5 mm. wide (only one com-

plete blade present). Inflorescences lateral, basal, numer-

ous, commonly loosely branched or paniculate with short

more or less recurved several-flowxred branches, envel-

oped at base by several distichous imbricating scarious

sheaths. Floral bracts widely spreading, lanceolate, con-

cave. Flowers very small, membranaceous. Dorsal sepal

elliptic-oblong, subacute, concave, 4.7-5 mm. long and

2 mm. w^ide. I^ateral sepals connate into a suborbicular-

ovate concave retuse lamina which is bicarinate without

and about 2.5 mm, long, produced below into a stout

spur which is subquadrate-cylindric, abruptly truncate

and about 2.3 mm. long. Petals obliquely cuneate-obo-

vate, very broadly rounded or subtruncate and concave

above, 4.5-5 mm. long and 3 mm. wide near the apex.

Lip oblong-obovate, broadly rounded at the (imperfect)
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apex, very obscurely trilobed above the middle, about

3.8 mm. long and 2 mm. across the widest part, ])ro-

duced at base into a pair of narrow lif?htly sigmoid sjmrs

which are connate below, terminate in a more or less

dilated obtuse a])ex and are about 2.5 mm. long: disc

adorned through the lower half with a pair of semiobo-

vate flat lamellae. Column stout, clavate, about 8.7 mm.
long, terminating in a prominent ovate concave clinan-

drium. Anther semiovoid, 1 -celled. Pollinia two, pyri-

form. Stipe elongate, cuneate-si)atulate.

This species a])pears to be unique in the genus in hav-

ing paniculate inflorescences. It is further distinguished

from N. pcnwidna Schltr. bj" the stout truncate spur.

Junin: Chanchamayo Valley, at 1800 meters altitude, November
"1924-1927," Carlox Schunke 645 (Type in Herb. Field Mus. No.

571603).

Neokoehleria peruviana Schlcchtcr in Fedde Ue-

pert. 10 (1912)391; ex Mansfeld in Fedde llepert. IJei-

het^e 58 (1980) t. 54, nr. 218.

On the basis of a photograph of the type collection

and a recently examined plant which is surely referable

to this concept, several amplifications and corrections

are necessary.

The leaves are not equitant as described, and they vary

from linear to oblong-lanceolate w4th a width sometimes

reaching 8 mm., instead of 4 mm. as described. The

amina formed by the lateral sepals is minutely bid

bacute. The sac formed bv the bj

prolongation of the lateral sepals is only about 2.8 mm.
(instead of 4 mm.) long, and it is abruptly truncate and

scarcely retuse, rather than bifid as described. The ap-

nendaeres extending from the base of the lip are about 2

f

mm
[ 102 ]



Trizeuxis falcata Lindlcy Collect. Bot. (1823) t. 2

— Hooker Exot. FL 2 (1824) t. 126—Cogniaux in Ur-

ban Symb. Antill. 6 (1910) G27.

TiizeiLvis andina Schlechter in Fedde Tiepert. Bei-

hefte 10 (1922) 52; ex Mansfeld in Fedde Repert.

Beihefte 57 (1929) t. Ul, nr. 552.

A comparison of authentic material of Trizciuvis fal-

cata from the type locality of Trinidad, supplemented

by the plates above cited, with the description and anal-

ysis of the Bolivian 1\ aiidifia Schltr., shows that these

concepts should be regarded as conspecific.

The flowers of the Trinidad material examined seem

to be exactly the same size as those of 2\ andina (not

somewhat larger, as indicated), and the lip of the West
Indian plant is, like 7\ andina^ slightly broader at the

base than abov e when expanded. At any rate, this char-

acter appears to be variable and at most inconspicuous.

This dainty little species extends from Costa Rica

and Panama southward to Brazil, Bolivia and Peru, and

also occurs on the island of Trinidad in the West Indies.

Trichopilia fragrans {LindL) Reichenhach filhis

var. grata {Rcichb.f.) C. ScJnveinfurth comb. nov.

Trichopilia grata Keichenbach filius in Gard. Chron.

(18G8) 1388,

As shown by the type description of Trichopilia grata^

supplemented by a drawling of the inflorescence and an

analysis of the flow^er from the Reichenbach Herbarium

at Vienna, this concei)t is very similar to the widespread

and variable T. fragrans. Indeed, the single noteworthy

difference between these species appears to rest on the

central keel of the lip, which is rather low and uniform

in T. fragrans, but is rather conspicuous, dilated and

abruptly cut off in front in T, grata.

The vegetative parts of T. grata^ although tliey are
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form of the florul segments of the two concepts, seem

to be nearly identical.

In the description of T. grata, the pseudobulbs are

said to be di{)hyllous, but it would seem that this char-

acterization must be based either uj^on an error or upon

an abnormality, because ever}^ example of Trichopilia

noted has a 1-leaved pseudobulb.

The two Peruvian collections cited below have uni-

foliate pseudobulbs, and, exce])t for the keel character

above noted, have the same characters and measure-

ments as T. fragrans.

Cuzco ; Prov. Quispicarichi, Marcapata Valley, ever<jreen hard-

leaved bushwood consistiufi: of shrubs and trees, at 1800 meters alti-

tude, February 20, 19*29, T>abelluni white with central yellow spot,

the other tepals greenish," A. Weberhauer ISJ^O.

Junin: Rio Mantaro, "l909-1914," A. Weberhauer 658^.

Neodryas rhodoneura Ucichcnbach filius in Bot

Zeit. 10 (1852) 8^5; Xen. Orch. 1 (1851) 38, t. IG, figs

II 12-25.

N^eodriias Mandonii lleichenbach filius Xen. Orch. J

(1878) 21.

Neodryas latUabia Smith & Harris in Contrib, Gray

Herb. Harvard Univ. 117 (li)37) 89, figs. a-c.

Neodryas renlforiuis Smith c^ Harris in Contrib. Gray

Herb. Harvard Univ. 117 (1037) 80, figs. d-g.

An isotypc of Neodrycts Mandonii {Q. Mandon 1146)

in the Gray Herbarium seems to be inseparable from A^.

rhodoneura as represented by the detailed description

and illustrations in Xen. Orch. 1, p. 38, t. 10, figs. The

specimens of A^. Mandonii do not have a dcpressed-

pyriform pseudobulb as described, but an oblong or py-

riform-cylindric j^seudobiilb as illustrated for A^. r/todo-

7icura. The only significant difference between these

concepts is that A'^. Mandonii is described as having a
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5-lamellate callus, whereas A^. rhodoneura is noted as

having a 6-lamellate callus

—

i.e., four central lobes with

a pair of outer calli. The actual truth of the matter, as

shown by a critical examination of the type of A^. Man-
(lonli, is that the callus at the base of the flaring anterior

portion of the lip has four distinct lobes with a more or

less developed shorter median portion connecting the two
])airs of side lobes—a feature which is obscure or absent

in the freshly boiled flowers but which becomes more
distinct as the flower dries out. The two series of central

lobes described and illustrated for N'. rhoiloneiir^a are

explained by the fact that these median callus-lobes are

sometimes lightly indented in the middle.

The type of N. latdabia differs from the other forms

of this variable species only in having somewhat broader

and more ovoid pseudobulbs. Its flower, and especially

the lip, corresponds well with the type of A^. Mandonii,

but the color is noted as red or red-orange rather than

purple.

Neodryas rcniformts does not appear to differ in any

noticeable degree from A', rhodoneura.

Brassia caudata {L.) Lindley in Bot. Reg. 10

(1824) t. 882^Hookcr in Bot. Mag. 62 (1835) t. 3451
— Fawcett & Rendle Fl. Jam. 1 (1910) 129, t. 28, figs.

7-9.

Ep'idendrum caudatum T^innaeus Sp. PL, ed. 2(1763)

1349.

Malaxis caudata Willdenow Sp. PI. 4 (1805) 93.

Oncidium caudatum Reichenbach filius in Walpers
Ann. (1863) 760.

Brassia Lexvis'd Rolfe in Orch. Rev. 1 (1893) 199.

Judging from the description, supplemented by a pho-

tograph of the type at Kew and by several specimens in
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the Ames Herbarium referred to tliut species, Brassia

Lewisii cannot be separated from the widespread and

variable B. cauddta. The former conce])t, the habitat of

which was unknown, does not show a single a]:)preciable

difference. The rehitive length of the petals and lip,

:imes relied upon for the sc]

B. LcwisiL is a verv variabl

7?. caud

single collection and, thereibre, appears to be of no s])e-

cific weight.

Brassia caudata extends from southern Florida, the

West Indies and Mexico through Central America and

most of the countries of northern South America as far

south as Peru (l)cpt. of Loreto) and HoHvia,

Brassia Forgetiana Hort. ex Gard. Chrou. ser.

3, 48 (1910) 434, 4G3, 471, fig. 209, nomcn lautum.

This concept, which is one of the Peruvian discoveries

of the late collector M. Louis F'orget, made its first ap-

l)earance in The Gardeners' Chronicle (he.) where the

brief diagnosis is chiefly confined to remarks on the color

of the flowers. The excellent figure which appears on p.

471 of tliat volume has a revealing floral analysis which

would have been regarded as evidence of satisfactory pub-

lication if it had appeared two years earlier (according

to the International Rules of Botanical Nomenclature).

Since there is apparently no subsequent diagnosis to vali-

date this concept, I now^ propose to furnish both a Latin

diagnosis and a detailed description (so that the concept

can take its place among \ alidly described and under-

stood species).

Herba magna ut videtur. Folium magnum, oblongum

vel elliptico-oblongum, apice abrupte subacutum vel ro-

tundatum, parte inferiore conduplicata. Kacenuis arcu-

atus, dense multiflorus, Florum bracteae parvae, ovatae

vel ovato-lanceolatae, valde concavae, quam ovarium
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pedicel latum multo breviores. Flores pro genere medi-

ocres, segmentis late patentibus. Sepaliim dorsale an-

guste lanceolatum, perlonge acuminatum. Sepala later-

alia oblique lineari-lanccolata, perlonge acuminata, paulo

longiora. Petala oblique lineari-lanceolata, longe acumi-

nata, falcato-incur\ a, sepalo dorsali multo breviora. La-

bellum pandurato-oblongum, apice rotundatum et longe

cuspidatum, basi sessili rotundatum, quam sepala multo

brevius; discus basi cum callis duobus carnosis approxi-

matis parte apicali conjunctis. Columna perparva, gen-

eris typica.

Plant large, said to be allied to B. macidaia R. Br.

Leaf (but one incomplete blade illustrated) large, oblong

or elliptic-oblong, abruptly subacute or rounded at the

apex, over 30 cm, long, 6-7 cm. wide. Raceme arcuate,

densely many-fiowered, the rachis being nearly 20 cm.

long. Floral bracts small, ovate or ovate-lanceolate,

acuminate, clasping, about one third as long as the ped-

icellate ovary. Flowers medium-sized for the genus, with

horizontally spreading segments, greenish w^hite with

transverse chocolate or chocolate-purple bars near the

base of the sepals and petals. Dorsal sepal narrowly lan-

ceolate, long-acuminate, concave, about 6 cm. long and

6-G.5 mm. wide below the middle. Lateral sepals linear-

lanceolate, long-acuminate, oblique, slightly falcate-

incurved, about (5.5 cm. long and 6 mm. wide near the

base. Petals linear-lanceolate, oblique, long-acuminate,

falcate-incurved, nearly 4 cm. long when expanded,

about 5 mm. wide near the base. Lip pandurate-oblong,

rounded and very abruptly long-cuspidate at the apex,

sessile at the rounded base, nearly 4.5 cm. long, about

1 cm. wide near the base and 0.9 cm, wide near the apex

;

disc at the base with a pair of approximate longitudinal

fleshy calli which are fused above into a slightly dilated

abruptly truncate and trilobulate apex. Column very
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short and stout, about G mm. high, with a large stig-

nuitic cavity.

Peru: Habitat not recorded, L, Forget s. a,; introduced by Messrs,

Sander.

Notylia Buchtienii Schlcchtcr in Fedde "Rcpcrt. 10

(1912) 4-58; ex Mansfeld in Fedde Kepert. Beihefte 58

(1930) t. o5, WW 217.

Notylia moyobambae Sehleeliter in Fedde Repert. I?ei-

hefte 9 (1921) 108; ex Mansfeld in Fedde Repert. liei-

hefte 57 (1929) t, 127, nr. 498.

The Peruvian N^oiylia moyohambaCj which was de-

scribed from the inflorescences only, appears to differ

from the Bolivian i\^. Buc/iticnii only in the following par-

ticulars. It has decurved (not strict) inflorescences w^th

much shorter peduncles and racemes, slightly larger flow-

ers (sepals 7 mm. long as contrasted with 5.5 mm. long),

sharper apices to the sepals and petals, and a rounded

instead of cordate-auriculate base to the lamina of the lip.

Several Peruvian specimens from the general region

where JV. moyohamhae w^as collected, however, are surely

referable to A^. Buclitienii Two of these collections have

suberect inflorescences api)roaching those of N. moyo-

hamhae; the racemes of one collection vary from G.4 cm.

long (shorter than the maximum of 10 cm. cited for A^.

moyohamhae) to about 19 cm. long (nearly equaling the

minimum of 22 cm. of A^. Buclitienii). In general, the

size of the flowers coincides well with that of A^. Buck-

tienii, but one collection shows flowers almost as large as

those of A^. moyohamhae. All of these Peruvian speci-

mens have the base of the lij) more or less cordate-auricu-

late as in A^. Buclitienii. This character is variable in the

different collections and appears to vary even in flowers

of the same number from being cordate to being cuncate-

rounded.
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It does not seem wise, therefore, to recoj^nize A^. mo-

yohamhac as separable from N. Buchticnii.

Notylia carnosiflora C\ Sclnveiiifurth sp. nov.

Herba parva, Pseudobulbi breves, complanato-eylin-

dracei, unifoliati, vaginis pluribus distichis valde imbri-

catis vestiti. Folia elliptieo-oblonga, apice rotimdata,

basi leviter cuneata, valde eoriacea. Infloreseentia later-

alis, basalis, arcuato-recurva, brevis; racemus subdense

plurifloriis, Flores reflexi, cum segmentis earnosis paten-

tibus, Sepalum dorsale valde fornicatum et concavum,

oblongum, acutum. Sepalalateralia in laminam elliptieo-

oblongam tubulari-concavam apice minutissime bidenta-

tam connata. Petala oblique elliptico-lanceolata vel ob-

longo-oblanceolata, falcato-incurva. Labellum breviter

unguiculatum, quam petala multo brevius; lamina tri-

angulari-ovata, acuta vel acuminata, basi callosa. Col-

umna brevis, crassa.

Plant small. Roots fibrous, glabrous. Rhizome appar-

ently abbreviated. Pseudobulb short, complanate-cylin-

dric, unifoliate, rugose-striate in the dried specimen,

about 1 cm. long, invested and concealed by several dis-

tichous closely imbricating sheaths of which the upper

pair is leaf-bearing. Leaves elliptic-oblong, rounded at

the apex, shortly cuneate-narrowed below with a com-

plicate base, 4. CO. 2 cm, long, 1.3-1,9 cm. wide, thickly

coriaceous. Inflorescence lateral, basal, arcuate-recurved;

peduncle about 3,5 cm. long, with few sheaths which are

remote above; raceme about 3 cm. long (apparently ab-

normally shortened in our specimen), subdensely several-

flowered, with small reflexed bracts. Flowers small, re-

flexed, with spreading fleshy segments. Dorsal sepal

strongly fornicate and concave, oblong, acute, about 7.5

mm. or less long in natural position, about 2.G mm. wide

when expanded. Lateral sepals connate into an elliptic-
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oblong tubular-concave lamina which is minutely biden-

tate at the apex, about 7.*^ mm. long and 3 mm, wide

when expanded. Petals obliquely elliptic-lanceolate or

oblong-oblaneeolate, falcate-inciu'ved, acute, about 5.9

mm. long and 1.2 mm. wide. Lip spreading from the

column at a right angle, very shortly clawed, about 8.5

mm. long ; claw abbreviated, very fleshy, about 0.75 nun.

long ; lamina triangular-ovate, acute or short-acuminate,

subcordate at base, about 2.9 nun. long, u]) to 2 mm.
wide at the base ; disc with a fleshy minutely pubescent

callus (continued from the claw) through the lower ])or-

tion. Column short, stout, commonly dilated at base,

about 2.9 mm. long, minutely pubescent.

This species differs from the Hrazilian NotyUa puhcs-

cens LindL in its much smaller leaves, fleshy (not mem-
branaceous) flowers and shorter less attenuate lip,

Junin: Chanchamayo Valley, at 1800 meters altitude, September

*'l924-1927," Carlos Schunhe s.tu (Type in Herb. Field Mus. No.

571652).

Notylia conduplicans C\ Sclnvenifurth sp. iwv.

Herba mediocris. Pseudobulbi parvi, complanato-

cylindraeei, unifoliati, v^a*^inis pluribus distichis imbrica-

tis vestiti. Folia oblonga vel elliptico-oblonga, apiee late

rotundata, basi plusminusve cuneata. Inflorcsccntia fo-

liis distincte longior, parte sui)eriore dense multiflora.

Flores parvi, reflexi, omnino glabri, cum segmentis

membranaceis late patent ibus, Sepalum dorsale valde

fornicatum, profunde con(*avum, lanceolato- vel elliptico-

oblongum. Sepala lateralia in laminam subaecjualem

profunde tubulari-concavam, apice brcviter bidentatam

connata. Petala oblonga, obliqua, sepalis paulo breviora.

Labellum distincte unguiculatum; lamina conduplicata,

lateraliter visa recurvo-sigmoidea, acuta vel breviter

acuminata, expansa ovato-cordata. Columna cylindracea.

more veneris.
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Plant medium-sized, 28-33 cm. high, epiphytic. Rhi-

zome abbreviated. Roots fibrous, glabrous, elongate.

Pseudobulbs (only one present in each plant) small,

complanate-cylindric, unifoliate, rugose-striate in the

dried specimen, about 1.5 cm. long, surrounded and

mostly concealed by several pairs of distichous closely

imbricating sheaths of which the upper one or two

sheaths are leaf-bearing. Leaves oblong or elliptic-

oblong, broadly rounded and often apiculate (sometimes

with slightly unequal lobes) above, more or less narrowed

toacuneate conduplicate base, coriaceous, 8.2-18.2 cm.

long, 2.7~3.1 cm. wide. Inflorescence lateral, basal, gent-

ly arcuate-spreading or deflexed; peduncle about 9.5

cm. or less long, bearing several remote short tubular

sheaths; raceme 21-22 cm. long, densely many-flowered.

Floral bracts small, linear-triangular, spreading or re-

flexed, much shorter than the pedicellate ovary. Flowers

reflexed, small, bright green and white, glabrous through-

out, with widely spreading membranaceous segments.

Dorsal sepal strongly fornicate and concave, lanceolate-

oblong or elliptic-oblong, about 5.6 mm. or less long in

natural position and 2.2 mm. wide when expanded, ob-

tuse, carinate above. Lateral sepals connate into a lan-

ceolate-oblong tubular-concave lamina which is very

shortly bilobed at the apex with a dorsal subapical mu-
cro, about 5,5 mm. or less long and 1.8 mm. or less wide

when expanded. Petals obliquely oblong, acute, about

5 mm. long and 1.1 mm. wide. Lip adnate to the base

of the column, about 3 mm. or less long, prominently

clawed ; claw narrow, about 1 mm. long, with a high

central keel extending onto the middle of the lamina;

lamina with conduplicate sides, recurved and sigmoid

when viewed from the side, when expanded ovate-cor-

date, acute or shortly acuminate, up to 2 mm. in greatest

length, about l.G mm. wide. Column cylindric, abruptly
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reflexed near the apex, 8.1-3.9 mm. long at the back.

Anther dorsal, ])yriform-eonca\e. Pollinia two, coni-

planate-obovoid with a linear-euneate stipe.

This species is closely allied to Notylia Amcsii Smith

& Harris from British Cuiana, with which it was form-

erly confused, but is distinct in having differentl}" colored

more membranaceous flowers, a larger lip and a slightly

longer colunm.

LoRKTo: Mishuyacu, near Iiiuitos, at 100 meters altitude, in forest,

February to March, 1939, G. Klug 9U9; vicinity of Iquitos, at 100

meters altitude, epiphyte in dense forest, November to December

1936, Klug WOSl (Type in Herb. Ames No. 6^213:)).

Notylia mirabilis C Sclnveinfurih sp. noi\

Herba pro genere minima, epiphytiea. Caules abbre-

viati, foliorum cireiilo omnino eelati. Folia equitantia,

parva, profunde imbrieantia, pauca, lineari-oblonga vel

elliptieo-linearia, plusminusve faleato-reeurv a, exartieu-

lata, Seapus filiformis, supra eum ramulis strietis uni-vel

paiieifloris. Flores parvi, membranaeei. Sepalum dorsale

ovato-oblongum, aeutum, valde eoneavum. Sei)ala lat-

eralia fere omnino libera, oblique elliptieo-laneeolata,

acuminata. Petala laneeolata, supra angustata. Labellum

unguieulatum ; unguis perangustus, earnosus ; lamina

concava, obovata, antice late rotundata et ai)ieulata, pos-

tice auriculata. Columna tenuis, apiee abrupte dilatata.

l^lant very small, eaespitose, epipliytie, 2, 5-4.5 cm.

high. Roots numerous, fibrous, glabrous, flexuous, Khi-

zome abbreviated. Stems abbreviated, entirely concealed

by the tlabellilbrm clusters of leaves. Leaves equitant,

closely imbricated, four to six (two or three on each side),

obliquely linear-oblong, linear-lanceolate or elliptic-lin-

ear, commonly strongly falcate-recurved, acute to sub-

obtuse, unjointed to sheaths at base, about 1.4 cm, or

less long from the apex to the base on the lower side,

1.5-3.5 mm. wide. Inflorescence filiform, erect to slight-
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ly arcuate, much exceeding the clusters of leaves, appar-

ently 2.5-3.5 cm. long, near the apex with several as-

cending to strict 1- to few-flowered branches (and thus

paniculate). Floral bracts minute, ovate, concave. Flow-

ers small, thinly membranaceous, light lilac and dark

violet, with widely si)reading segments. Sepals and pet-

als 1-nerved. Dorsal sepal ovate-oblong, acute, deeply

concave, dorsally carinatc except at the apex, about 3.0

mm. or less long, about 2 mm. or less wide. Ijateral

sepals connate at the very base, oblicjuely elliptic-lanceo-

late, acuminate, carinate near the base, about 4 mm. or

less long and 1.1 mm. wide. Petals lanceolate, lightly

oblique, narrowed to an acute apex, about 4 mm. or less

long and 1.3 mm. or less wide. Lip about equaling the

hiteral sepals, unguiculate; claw relatively long and slen-

der, fleshy, subterete, somewhat dilated above, about 1.3

mm. or less long; lamina concave, simple, obovate when
expanded, broadly rounded in front with a prominent

apicule, auriculate at the base, about 2.8 mm. long and

2 mm. wide, with slightly irregular margins. Column
slender below, very abruptly dilated at the apex (espe-

cially at the back), about 2 mm. long. Anther dorsal;

pollinia two.

This little species is apparently allied to the Brazilian

NotjjUa rosea (Rodr.) Cogn., but differs in having much
smaller leaves and flowers, broader sepals, and a dissim-

ilar lip and coluinn.

LoRETo: vicinity of Iciuitos, at 100 meters altitude, on dead tree,

July 19S7, G. Klug 10112 (Tvpe in Herb. Ames No. 62158).

Notylia parvilabia C Schweinfurth sp. nov.

Herba parv ula, caespitosa. Pseudobulbi parvi, aggre-

gati, complanato-cylindracei, unifoliati, vaginis pluribus

distichis valde imbricatis vestiti. Folia oblonga vel ob-

lanceolato-oblonga, apice rotundata, infra plusminusve
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angustata. Inflorcscentia lateralis, basalis, arcuato-recur-

va, foliis longior. Racemus dense multiflorus. liracteae

floresque reflexi. Flores parvi, omnino glabri, segmentis

patentibus. Scpalum dorsale valde fornicatum et conca-

vum, expansuni laneeolato-obloiiguni, aeutum. Sepala

lateral ia in laminam obloniro-laneeolatarn vel laneeolato-

elliptieam minute bidentatam connata. Petalalanceolato-

oblonga vel oblaneeolato-oblonga, subaeuta. Labelluni

parvum, unguieiilatum ; lamina rhombieo-ovata, parte

inferiore carinata. Columna satis longa, cylindracea.

Plant small, caespitose. Roots fibrous, glabrous. Rhi-

zome abbreviated. Pseudobulbs small, aggregated, com-

planate-cylindric, unifoliate, rugose-striate in the dried

speeimen, about 1.3 em. or less long, invested and more

or less eoneealed by several distiehous elosel}^ imbrieating

sheaths of which the upper one or two on each side are

leaf-bearing. Leaves oblong or oblanceolate-oblong,

rounded at the apex with slightly unequal lobes and a

caducous apicule, more or less narrowed below with a

condui)licate base, 4.8-11.8 cm. long, about 1.4 cm. or

less wide, thickly coriaceous, with the mid-nerve rather

prominently exserted beneath. Inflorescences lateral,

basal, solitary, arcuate-recurved, more or less surpassing

the leaves; peduncle about 7.5 cm. or less long, pro-

vided with a few short, erect-spreading sheaths which

are remote above and imbricating at the base; raceme

densely many-flow^ered (incomplete in our specimens).

Floral bracts short, linear-lanceolate, reflexed. Flowers

small, reflexed, entirely glabrous, with widely s})reading

subfleshy segments. Dorsal sepal strongly fornicate and

concave, when expanded lanceolate-oblong, acute, about

5 mm, or less long and 2 nun, wndc. I^ateral sepals con-

nate into an oblong-lanceolate or lanceolate-elliptic

deeply concave lamina w^hich is minutely bidentate at

the apex and is about as long and broad as the dorsal

[ 204 ]



sepal. Petals lanceolate-oblong or oblanceolate-oblong,

subacute, more or less oblique, about 4 mm. long, 1-1.2

mm. wide. Lip small, adnate to the base of the column,

distinctly shorter than the column, conspicuously clawed,

up to 2.2 mm. long; claw about 1 mm. or less long,

gradually merging with the lamina, with a high central

keel that extends to about the middle of the lamina;

lamina rhombic-ovate with incurved sides, narrowed to

a subacute apex, about l.G mm, wide when expanded.

Column long, cylindric, abruptly recurved at the apex,

about 3.5 mm. or less long at the back, more or less

clavate.

This species is allied to Notylia Kochleri Schltr., which

has a lip about equaling the petals and much exceeding

the column.

Junin: Chanchamayo V^alley, at 1200 meters altitude, September

1930, Carlos Schunke 2054 {i:\PFAn Herb. Field Mus. No. 622365);

same locality and date, at 1500 meters altitude, Carlos Schunke 1106,

Notylia peruviana {Scldtr.) C. Schivemfiirth comb.

nov.

Diptcranlhiis pcruvianus Schlechter in Orchis 10

(191G) 187, t. 44, figs. 8-10.

As noted by my colleague, Dr. L. O. Williams, this

concept does not represent a member of the genus Dip-

teranthus Rodr. , but is a true Notylia. Therefore, the

above combination is proposed.

This species appears to be very closely allied to No-
tylia holiviensis Schltr. , which has also been collected in

Peru, and is vegetatively nearly inseparable. It differs

from the latter species, however, in having a lax (not

dense) raceme with somewhat smaller flowers, in having

obtuse (not acute nor acuminate) petals, and in having a

lip which is ovate-suborbicular rather than subquadrate-

ovate.
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Notylia rhotnbilabia C. Schwchifurth sp, noi\

Herba mediocris, gracilis. Pseudobuibi anguste com-

planato-cylindracei, uiiifoliati, vaginis siibtribus distichis

valde imbricantibus supcrne foliileris obtecti. Folia lin-

earia vel liiieari-elliptica, subacuta et valde nuicroiiata,

basi angustata et eonduplieata, eoriacea* Infloreseentia

lateralis, basalis, basi abruptc deflcxa, sui)ra subdcnse

multiflora, Flores reflexi, cum segnientis late j)atentibus.

Sepaluin dorsale valde foniicatuin et coiica\'um, expan-

sum oblongo-lanceolatuin, acutum. Sepala lateralia in

lamiiiain obloiigo-ellipticani profuiide concavain longe

bidentatam connata, apicibus recurvis. Petala linearia,

falcato-incurva, acuta. Labellum rliombicum vel ovato-

rhombicum, longe aeuniinatum, basi cuneatum. Coliniina

cylindracea, supra leviter cnntracta.

Plant medium-sized, slender, llhizome apparently ab-

breviated. Roots fibrous, glabrous, elongate, somewbat

branched. Pseudobulbs narrowly complanate-cylindric,

unifoliate, rugose-striate when dry, up to 1.8 cm. long,

invested and partly concealed by two or three pairs of

distichous deeply imbricating sheaths of which the upper

one or two on each side are leaf-bearing. I^eaves linear

or elliptic-linear, subacute with a conspicuous caducous

mucro, slightly cuneate-narrowed below^ to a condupli-

cate base, coriaceous, with the mid-nerve carinate be-

neath, up to 18.2 cm. long and 1.2 cm. wide (sometimes

very small). Inflorescence lateral, basal, sharply deflexed

near the base, commonl}^ much surpassing the leaves,

subdensely many-flowered above, rarely one-branched

below; peduncle about 11.9 cm. or less long, provided

with several small erect-spreading sheaths which are re-

mote above and imbricating at the base; raceme 10-13.

G

cm. long, straight or flexuous. Floral bracts linear-lan-

ceolate, the longest ones (at the base of the raceme) a

little shorter than the pedicellate ovary. Flowers re-
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flexed, light green and white, entirely glabrous, with

widely spreading segments. Sepals subfleshy, lip fleshy.

Dorsal sepal strongly fornicate and concave, when ex-

panded lanceolate-oblong, acute, about 8 mm. long, up

to 3 mm. wide. Lateral sepals connate into an oblong-

elliptic deeply concave lamina which is sharply bidentate

to above the middle with lobules recurved at the apex,

about 7. .i^ mm, long and 4 mm. wide when expanded.

Petals linear, falcate-incurved, acute, up to 7- 5 mm. long

and 1.1 mm. wide. Lip adnate to the column at the base,

rhombic or ovate-rhombic with rounded spreading sides,

more or less abruptly long-acuminate, cuneate below

(often slightly incurved on each side) to a sessile base,

about G mm. long, up to 4.1 mm. wide; disc with a low

callose keel extending from the base to about the middle.

Column cylindric, slightly tapering above, about 4.8

mm. long at the back, somewhat sigmoid-recurved near

the apex.

The allied Notylia Lehmannlajja Kranzl. from Colom-

bia differs from this species in having racemes floriferous

to the base and flowers less than half as large.

Florally A^. rhomhilahia is very similar to the Panaman-

ian N. latilabia A, & S., but it is very dissimilar in veg-

etative parts.

LoRETo: vicinity of Iquitos, at 100 meters altitude, epiphyte in

dense forest, November to December 1936, G. Klug 10028 (Type in

Herb. Ames No. 62159).
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EXPLANATION OF THE ILLUSTRATIONS

Pl.ATK XX\\ NoTVLIA CONDCIMJCANS L\ SclftCeUlf,

1, habit, four fifths iiatunil size, 2, flower, from

side, four times natural size. S, dorsal sepal, ei^lit

times natural si/e. i, petal, eight times natural

size, 5, lateral sepals, eiglit times natural size. 6,

column and lip, from side, eight times natural size.

Plate XXVL Notvma I'AUvii.AinA C. Schxceh{f,

1, habit, natural size. 2, flower, from side, five

times natural size. 3, dorsal sepal, eiglit times

natural size. 4, petal, eight times natural size. 5,

lateral sepals, eight times natural size. G, lip and

column, from side, eight times natural size, 7, lip,

expanded, from above, sixteen times natural size.

Plate XXVIL Notvlia uiiomhilahia C Sc1nceu{f,

1, habit, four fiftlis natural size. 2, flower, oblique

view, four times natural size. 3, dorsal sepal, four

times natural size. 4, [)etal, four times natural size,

5, lateral sepals, four times natural size. 6, lip,

expanded, from above, four times natural size. 7,

lip and column frtjm side, four times natural size,

8, anther, four times natural size.

Plate XX\TIL Notvlia (AUNosiflora C.Schxcei/if,

1, habit, natural size. 2, flower, twice natural size.

3, dorsal sei)al, four times natural size. 4, petal,

four times natural size. 5, lateral sepals, four times

natural size. 6, lip and colunm, from side, four

times natural size, 7, lip, expanded, from above,

six times natural size.

Notvlia miradilis C Sc/ixcei/{f, 8, habit, natural

size. 9, flower, five times natural size. 10, dorsal

sei)al, six times natural size. 11, petal, six times

natural size. 12, lateral sepal, six times natural

size. Li, lip, from above, six times natural size.

14, lip, from the side, six times natural size.
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Platk XXIX. Nkokokhleria tank ulata C.

Sehxcehif. 1, habit, natural size. 2, flower, eiirht

times natural size, 3, dorsal sepal, four times nat-

ural size. 4, petal, four times natural size. 5, lat-

eral sepals, four times natural size. 6, lip and col-

umn, from side, eight times natural size, 7, lip,

from above, eight times natural size.

Plate XXX. Ckvptockntkum inakquiskpalum C
Schweifif. 1, habit, four fifths natural size. 2, flow-

er, twice natural size. 3, dorsal sepal, twice nat-

ural size. 4, petal, twice natural size. 5, lateral

sepal, twice natural size. 6, lip, from side, twice

natural size. 7, lip, from above, four times natural

size. 8, column, six times natural size.

Plate XXXI. Crvptocentuum pseudobi lijosum C
Sc/ixceif{f. 1, habit, twice natural size, 2, flower,

three times natural size. 3, dorsal sepal, three times

natural size, 4, petal, three times natural size. 5,

lateral sepal, three times natural size. 6, lip, from

side, three times natural size. 7, lip, from above,

three times natural size. 8, column, six times nat-

ural size.
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NEW AND INTERESTING
MEXICAN ORCHIDS

BY

Louis O. Williams

In 1938 I went to Mexico to see the orchid herbarium
of Erik Oestlund and if possible to secure it as an addi-

tion to the Ames Herbarium at Harvard University.

The Oestlund heirs gave the collection to the Ames Her-
barium and it was forwarded to Cambridge.

The collection was carefully studied and has now been
incorporated with the Ames Herbarium.

The Oestlund collections were made principally by
Otto Nagel, Juan Gonzalez and Mr. Oestlund, with the

occasional help of others. The herbarium is by far the

largest single collection of orchids ever made in Mexico,
consisting ofabout four thousand numbers, many of them
in duplicate. The serial numbers run from oOO to 8087.

A large portion of the numbers in the series, however,
are not represented by specimens.

Papers describing novelties from the Oestlund herbar-

ium have appeared occasionally in this journal as the

and naming of the collection progressed. This
paper describes the last of such novelties, as well as some
others that were discovered in other collections during
the time that the Oestlund collection was being studied.

A complete set of the Oestlund specimens, as well as

the types of all of the novelties described from it, is to
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be found in the Ames Herbarium. The second und third

sets from tlie collection are to be found in the Herbnrium

of the Missouri Botanical Garden and in the United

States National Herbarium.

Spiranthes chartacea L. O. IJ^iUiams s-p. nov.

Herbae erectae, tcrrestres, usque ad 4.5 dm. altae.

Folia elliptica ut \'idetur. Inflorescentia confertiflora,

pauci- ^el multiflora. Se])alum dorsale lanccolatum, acu-

tum. Sepala lateralia linearia, acuta. Petala late oblan-

ceolata, falcata, un^uiculata, acuta, apice plusminusve

denticulata. Labellum panduratum, brevitcr unouicula-

tum.

Erect, terrestrial herbs, up to 4.5 dm. tall. Scai)e cov-

ered with chartaceous, lanceolate, acute or acuminate

bracts, with the remains of the leaves toward the base.

Leaves not present at the flowering stage, a])parentlj"

elliptic and perhaps up to 8 cm. long and 1.5 cm. broad.

Intlorescence up to 7 cm. long, congested, few- to sev^-

eral-flowercd ; floral bracts up to 2.5 cm. long, ovate-

lanceolate to ovate, acuminate, chartaceous, striated.

Dorsal sepal 7-0 nmi. long and 2.5-8 mm. broad, lan-

ceolate, acute, 8-ner\'ed, pubescent dorsally nearly to the

apex. Tiateral sepals 8-10 mm. long and 1.5-2 nun.

broad, linear, acute, H-nerved, pubescent dorsally to

about the middle, forming a short mentum at the base.

Petals G-8 mm. long and about 2 nmi. broad, broadly

oblanceolate, falcate, imguiculate, acute, 3-nervcd, the

apical half more or less denticulate, adnate to the dorsal

sepal. Lip 9-10 mm. long and 4-5 mm. broad, pandu-

ratc, short-unguiculate ; terminal lobe 5 mm, long and

4-5 mm. broad, oval to suborbicular, acute to truncate,

entire or more or less denticulate, both surfaces papillose

;

basal lobes about 2 nun. long and 4 nun. across, rounded,

adnate to the column ; claw about 2 nun. long and 1 nun.



broad, the margins fleshy-thickened, short-pubescent.

Column about 5 mm. long including the lanceolate or

lanceolate-triangular, flattened rostellum.

Mexico: under pines, Barranca del Laurel, northeast of Ciudad Guz-

man, State of Jalisco, altitude 2000 m., lon*ifitude 103 26' west,

latitude 19^42' north, February 26, 1936, Nagel ^ Navarro 5408;
under pines, Barranca del Laurel, northeast of Ciudad Guzman, State

of Jalisco, altitude 2000 m., longitude 103''26' west, latitude 19^42'

north, March 8, 1936, Nagel S^^ Navarro 5Jfl9 (Type in Herb. Ames
No, 54606).

There are a number of species of Spiranthes in Mexico

which have chartaceous or semi-chartaceous floral and

cauline bracts. SpirantJics chartacca is perhaps more

closely alHed to S. albovagnuita C. Schweinf than to

any of the other species, but it is amply distinct in the

shape of the lip, sepals and petals.

Spiranthes congestiflora L. O. IVilUams sp. nov.

Herbae terrestres, erectae, usque ad 20 cm. altae.

Folia ignota. Inflorescentia congestiflora, subcapitata,

pauci- vel pluriflora. Scpalum dorsale lineari-lanceola-

tum, acutum, carnosum. Sepala lateralia linearia vel

lineari-lanceolata, acuta, leviter falcata, carnosa, Petala

anguste oblanccohito-spathulata, acuta \'el obtusa, car-

nosa. Labellum lineari-oblongum, supra basim et sub

apice constrictum. Colunina sectionis.

Small, erect, terrestrial herbs, up to 20 cm. tall. Scape

slender, with several scarious, semiamplexicaul, ovate-

lanceolate bracts. I^eaves unknown. Inflorescence con-

gested, subcapitate, few-to several-flowered. Dorsal sepal

15-19 mm. long and 8-4 mm. broad, linear-lanceolate,

acute, fleshy, •}- to o-nerved. Lateral sei)als 14--16 mm.
long and 2.5-3.5 mm. broad, linear or linear-lanceolate,

acute, slightly falcate, 3-(4-)nerved, fleshy. Petals 14-15

mm. long and about 2.5 mm. broad, narrowly oblanceo-

late-spatulate, acute or obtuse, fleshy, 3-nerved. I^ip

[ 227



15-17 mm. long and about G mm. broad, linear-oblong

in outline, eonstrieted above the base and again below

the apex ; terminal portion ovate, crenulate, obtuse or

acute; basal portion concave; disc pubescent. Column
of the section Sarcoglottis.

Mexico: Barranca del Laurel, Moralia, State of Michoacan, altitude

2000 m., "9.5. 1912," Arsene 9026 (Tvi>e in U. S. Nat. Herb.).

Spiran-tJicscongcstiflora resembles several of the s})ecies

of the Sarcoglottis section of Spiranthes, but docs not

match any one known to me. The congested inflores-

cence is distinctive.

Spiranthes falcata L. O. WUliams sp. nov.

Herbae terrestres, graciles, 17-35 cm. altae. Inflores-

centia brevis, pauciflora. Scpalum dorsale lanceolatum,

acutum vel obtusum, triner\ ium. Se])ala lateralia lin-

eari-lanceolata, acuta vel obtusa, trinervia. Petala cllip-

tico-lanceohita, falcata, acuta vel obtusa, trinervia, La-

bellum oblongo-panduratum ; lobus terminalis subrotun-

datus, obtusus; lobi laterales acriter angulati. Columna
generis.

Small, erect, terrestrial, slender herbs, 17-35 cm. tall.

Stems slender, more or less co\'ered with scarious, hya-

line, striated, semiamjilexicaul bracts. I^eaves withered

at anthcsis, ajiparcntly elliptic and 4- 8 cm. long, basal or

nearly so. Inflorescence short, few-flowered ; floral bracts

similar to the cauline bracts, lanceolate to ovate-lanceo-

late, acuminate. Dorsal sepal about 5 mm. long and 2

mm. broad, lanceolate, acute or slight 1}^ obtuse, 8-nerved.

Lateral sepals about 5 mm. long and 1.5 mm. broad,

linear-lanccoIate, acute or obtuse, 8-nerved. lY'tals about

5 mm. long and 1.5 mm. broad, elHptic-lanceolate, fal-

cate, acute or obtuse, 3-ner\ed, lightly adnate to the

dorsal sepal. I.ip G-7 mm. long and 3-3.5 mm. broad.

bl the base;

[ 228
]



terininiil lobe subrotund, obtuse, ii])])er surface papulif-

erous; basal half of the lip with two sharply angled lobes,

disc puberulent. Column 4-5 mm. long, puberulent be-

low; anther subrotund, with a callus-thickening in the

middle.

Mexico: in oak and pine forest between Guanacevi and Guadalupe

y Calvo, Durango to Cliihuahua, longitude ca. 105°5G' Avest, latitude

25 56' north, at ca. 2'JOO meters altitude, February 21-, 1936, Ju/in

G. [oiizfi/es] 6023 (Tvpr in Herb. Ames No. 5\?>5'-l); ibid, February

10, 1936, Juan G. [on::dlex] 5018.

Both of the specimens cited were flowered in Cuerna-

vaca from roots sent in by the collector.

Spirantlics falcafa is somewhat allied to S. criophorn

Robins, h Greenm.

Spiranthes Gonzalezii L. O. Ji^iUiams sp. vov.

Herbae parvae, terrestres, usque ad 25 cm. altae. Folia

rosulata, oblanceolata vel obovata, obtusa vel acuta. Sepa-

lum dorsale ovato-lanceolatum, obtusum. Sepala lateralia

lanceolata, obtusa. Petala lineari-oblonga vel lineari-

lanceolata, obtusa, leviter falcata. Ijabelhim ovato-sagit-

tatum,prope a})icem constrictum, breviter unguiculatum,

plusminusA e carnosum.

Small terrestrial herbs up to about 25 cm. tall. Scai)es

slender, with several scarious bracts. Leaves basal, G-l-t

cm. long and 1.3-3.5 cm. broad, oblanceolatc to obo\ ate,

obtuse or acute, thin, tapering gradually into a short

petiole. Inflorescence strict, many-flowered; flowers

small for the genus. Dorsal sepal about 3 mm. long and

1.5 mm. broad, ovate-lanceolate, obtuse, obscurely 3-

nerved. T^ateral sepals about 3 mm. long and 1 mm.
broad, lanceolate, obtuse, 1-nerved. Petals about 3 mm.
long and 0.75 mm. broad, linear-oblong to lincar-lancco-

late, obtuse, slightly falcate, l-(2-)nerved, lightly adnate

to the dorsal sepal. Lip about 2.5 mm. long and 1.5 mm.
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broad, ovate-sagittate, prominently constricted toward

the apex, short-un^uiculate, more or less fleslij^ the basal

auricles especially so, 3- to 5-nerved. Column about 2

mm. long; anther about 1.5 mm. long, ovate-lanceolate.

Mexico : Volcan Ceboriico, State of Nayarit, altitude 1300 ni.,

longitude 10t^31^ west, latitude ^21^08' north, November 14, 1985,

Juan G. [of?::ales] 5077 (Typk in Herb, Ames No. 51337).

Spircint/ics Go/ir:alczii is not closely related to any spe-

cies known to me, but seems to be somewhat allied to ^S'.

sparsiflora C. Schweinf.

Juan Gonzales, for whom this species is named, is a

native Mexican who collected a large number of orchids

under the direction of Erik Oestlund and Otto Nagel.

Although he ajiparcntly spelled his name Gonzales (on

labels often Juan G.) the correct Spanish form Gonzalez

is used in the specific name.

Spiranthes Nagelii L. O. WUliams sp. nov.

Herbae terrestres, graciles, 12-30 cm. altae. Folia

rosulata vel subrosulata, lanceolata, ovato-lanceolata,

ovato-oblonga vel suborbicularia. Inflorcscentia pauci-

flora. Sepalum dorsale lanceolatum, aeutum vel acumi-

natum. Scpala lateralia lineari-lanceolata, acuta, levitcr

falcata. Petala linearia, ac*iita, leviter falcata. I^abellum

oblongo-ovale, subpanduratum, brevitcr unguiculatum.

Slender terrestrial herbs, 12-80 cm. tall. S

der, with several scarious, semiamplexicaul, lanceolate,

acute or acuminate !)racts, pubescent at least above.

Leaves basal or nearly so, 8-9 cm. long and 2-5. o cm.

broad, lanceolate, ovate-lanceolate or ovate-oblong to

suborbicular, acute or obtuse, thin; ])etiole 1-4 cm. long,

lnflores(*ence few-flowci'cd. Dorsal sepal about 18-15

mm. long and 8-4.5 mm. broad, lanceolate, acute or

uciniiinate, 3-nerved, pubescent dorsally. Lateral se})als

10-18 mm. long and 2-8 mm. broad, linear to linear-
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lanceolate, acute, somewhat falcate, 3-ner\ ed, pubescent

dorsally. Petals 11-14 mm. lon(^ and 1-1.5 mm. broad,

linear, acute, sli<jfhtly falcate, narrowest at the base, 1-

nerved, adnate to the dorsal sepal above. Lip 13-17 mm.
long and 5-(y.5 mm. broad, oblong-oval, subpandurate,

sharpl}^ constricted at the base and with two small basal

auricles, short-unguiculate, pubescent on both sides at

the base. Column 10-12 mm. long, prominently pubes-

cent on the inner side, especially toward the base.

Mexico: in soft black soil, region of VilL'i Juarez, State of San Luis

Potosi, altitude ca. 1900 m., October 27, 1936, Dino 6497; on rocks

in leaf mold, mountains above Tamasopo, State of San Luis Potosi,

flowers pale pink, altitude ca. TOO m., August 20, 1937, Dino 6931
in part; in loose black soil, mountains in district of Juarez near Cer-

ritos, State of San Luis Potosi, altitude ca. 1900 m., longitude 100
49' west, latitude 22 10' north, flowers pale pink, September 3, 1936,

Nagel Sj- Dino 6187 (Type in Herb. Ames No. 51255); in loose black

soil, mountains near Cerritos, State of San Luis Potosi, altitude 1800

m. , longitude 100 16' west, latitude 22°26' north, flowers pale pink,

September 22, 1936, Nagel c^- Dino 6S43.

SplrantJics Nagdii is closely allied to S. duraiigcnsis

A. ^' S., from which it is distinguished by its broad leaves

which are present at flowering time. In *S'. durangcnsis

the leaves are lacking at anthesis or, if present, are lan-

ceolate. The lip of S. Nagelii is only slightly constricted

toward the middle and has basal calli which form small

auricles; in S. diwangcnsls i\\e lip is prominently con-

stricted near the middle and lacks basal calli or auricles.

The species is dedicated to Mr. Otto Nagel, one of the

most discriminating of the collectors of Mexican Orchid-

aceae.

Spiranthes pseudogoodyerioides L. O. Williams
sp. nov.

Herbae parvae, terrestres, usque ad 2 dm. altae. Folia

rosulata, ovalia, oblonga vel oblongo-ovata, acuta vel

leviter acuminata. Sepalum dorsale triangulari-lanceola-
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turn, cochlcatum. Sepala hitcralia late lanceolata, leA iter

obliqua, aeuta. Petala clliptiea, areuata, acuta. Label-

lum sa^ittatuui, leviter earnosum.

Small terrestrial, aeauleseeiit herbs, up to 2 dm. tall.

Leaves basal, petiulate; lamina 2-8 cm. long and 1.3-4

cm. broad, oval, oblong or oblong-o\ ate, acute or some-

what acuminate, 5- to 7-ncrved, submembranaceous;

petiole slender, shorter than the lamina. Scape erect,

covered with scarious, lanceolate, acuminate bracts. In-

florescence compact. Flowers small. Dorsal sepal about

2 mm. long and about 1.2,5 mm. broad, triangular-lan-

ceolate, cochleate, l-ner\'ed, pubescent dorsally. Lateral

sepals about 2 mm. long and 1.2 mm. broad, broadly

lanceolate, somewliat oblique, acute, 1-nerved, pubescent

dorsally. Petals 1.5 mm, long and 0.0 mm. broad, ellij)-

tic, arcuate, acute, 1-nerved. T^ip 1.5-1.8 mm. long and

1-1.5 mm. broad, sagittate, somewhat fleshy, 1-nerved.

Column about 1.25 mm. long; anther erect, ovate.

Ovary densely pubescent.

Mkxico: on rocks in shady, damp places near Verastegui below

*'Las Canoas," State of San Luis Potosi, sepals dark din«^y green,

petals jjray-red, lip whitish with posterior half orange, longitude ca.

99^28' west, latitude ca, 21 "^57' north, altitude ca. 800-900 m., D'uio

5268 (Tvpk in Herb. Ames No. 51284-) ; t>n rocks in loamy soil, below

Las Canoas" near Espinazo del Diablo," State of San Luis Potosi,

longitude 99°28' west, latitude 21^57' north, altitude ca. 700 m.,

Nagel S^^ Dhio 5222.

SpiranfJics pscudogoodycrio'Klcs is closely allied to the

Cuban S. JVrightii (Reichb. f.) Scliltr. from which it is

distinguished by the petals, by the 1-nerved (or obscurely

—in contrast to a stronirlv 8-nerved lin with3-nerved) lip—in contrast to a strongly 8-ner

the veins thickened—and by the leaves which are abrupt-

ly contracted to the petioles.

Spiranthes pseudopyramidalis L. O. Williams

sp, now
Herbae ereetae, graciles, terrestres, 8-5 dm. altae. In-
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florescentia spicata, multiflora, congestifiora. Sepalum
dorsale lanceolatum, acutum, leviter cochleatum, Sepala

lateralia linearia vel lineari-lanccolata, obtusa vel acuta,

leviter arcuata. Petala anojuste elliptica, semilunata. La-

bellum lincari-oblongum et panduratuni vel laneeolato-

subpanduratum, obtusum.

Slender, erect, terrestrial herbs, *S-5 dm. tall. Stems
covered with white, scarious, amplexicaul, striated, mar-

cescent bracts. Leaves withering before anthesis, appar-

ently up to about 12 cm. long and 3 cm. broad, elliptic,

basal or on the lower part of the stem. Inflorescence a

compact, many-flowered spike ; bracts 0.7-1.5 mm. long,

lanceolate to ovate-lanceolate, acuminate or acute, striate-

nerved. Dorsal sepal 4.5-6 mm. long and 11. 5 mm,
broad, lanceolate, acute, slightly cochleate, 3-nerved,

pubescent dorsally. Lateral sepals 4.5-G mm. long and

1-1,5 mm. broad, linear to linear-lanceolate, obtuse or

acute, slightly arcuate, obscurely 3-nerved, pubescent

dorsally. Petals 4-G mm, long and 0,8-1.2 mm. broad,

narrowly elliptic, semihmate, 1-nerved, lightly adnate to

the dorsal sepal. Lip 5.5-G.5 nun. long and 2-3.5 nun.

broad, from linear-oblong and pandurate to lanceolate-

subpandurate, obtuse, apex sharply recurved, inconspic-

uously articulate at the base. Column about 3-3.5 mm.
long.

Mextco: in black soil between rocks in scanty oak forest, Mt. Toro,

west of Jaleaca, State of Guerrero, lonprltude ca. 99 38' west, latitude

17^23' north, altitude 1700 m., February 27, 1943, Juan G. [otf-d(es]

S270; stone fence, San Lucas, district of Temascaltepec, State of Mex-
ico, April 23, 1935, Ili/tfon 760S; in loamy soil in oak-pine forest, 30

km. southwest of Miahuatlan (de las Flores), State of Oaxaca, lon*ji-

tude 96^41' west, latitude 16''l2' north, altitude 2300 m., March 28,

1934, Nagel 3717; in oak woods, Cerro San Felipe, State of Oaxaca,

March 24, 1934, Nagel 374S (Tvi>e in Herb, Ames No, 51220); in

loamy soil in oak-pine forest, Cerro San Felipe, State of Oaxaca,

March 21, 1934, Nagel 3759; in loamy soil on grassy exposed slopes,

mountains southeast of Ayntla Pinon, State of Oaxaca, longitude 96
.0

.

04^ west, latitude It) ,59' north, April 5, 1934, Nagel 3787.
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Spirauthcs pscudopijramiddHs is allied to S. pyranuda-

Us Lindl. from which it is distinguished by the shape of

the lip whieh is straiglit at the base and not geniculate,

by the apex which is sharply recurved and not straight,

and by the calli whieh are glabrous and not densely i)u-

bescent. The bracts of the stem and of the inflorescence

are whiter in color.

Spiranthes pubicaulis L. O. Wdliains sp. nov.

Herbae terrestres, erectae, graciles, usque ad 21 cm.

altae. Folia ignota. Infloresccntia brevis, plusminusve

laxa. Sepalum dorsale lanceolatum, acutum, trinerx ium,

basi leviter concavum. Sepala lateralia triangulari-lanceo-

lata, acuta, leviter arcuata, trinervia. Petala lanceolata,

falcata, tri- usque ad quinque-nervia. Labellum oblongo-

panduratum, trinervium. Columna generis.

Erect, slender, terrestrial herbs, up to 21 cm. tall.

Scape slender, ])ubescent from base to apex, with three

to four semiamplexicaul, subscarious, lanceolate to ovate-

lanceolate bracts. Leaves unknown. Inflorescence short,

rather lax, up to about 15-flowered. Dorsal sepal about

6 mm. long and 8 mm. broad, lanceolate, acute, densely

pubescent dorsally, 8-nerved, somewhat concave at the

base. Lateral sepals 6-7 mm. long and 2.5-3 mm. broad,

triangular-lanceolate, acute, slightly arcuate, 3-nerved,

densely pubescent dorsally. Petals d-G mm. long and

about 2 mm. broad, lanceolate, falcate, 8- to 5-nerved.

Lip about 8 mm. long and 4 mm. broad, oblong-pandu-

rate, obscurely pubescent, the three main nerves with

lateral branches; terminal half suborbicular, crcnulate,

papillose above ; basal half suborbicular, attenuated to

the base and with two marginal callus-thickenings, pubes-

cent on both sides at the base. Column about o mm. long

;

rostellum short, subulate. Ovary densely pubescent.

Mkxico: "Jaltipan," Vera Cruz, Jul.v 5, iniO, Orcidt oOoG (Type

in Diidlej' Herbarium, Stanford University No. I.toOI ,")).
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SpiraniJics jnibicauUs is not closely allied to any pre-

viously described species, but is somewhat related to S.

tcucUa L. Wms. wliicli is described below.

Spiranthes tenella L. O. IVlUiams sp. jujv.

Herbae terrestres, graciles, erectae, usque ad 35 cm.

altae. Inflorescentia brevis, pauciflora. Sepalum dorsale

elliptico-lanceolatum, acutum, trinervium. Sejjala later-

alia lineari-lanceolata, acuta, uninervia. Petala linearia,

acuta, arcuata vel leviter sigmoidea, uninervia. Labellum
oblongo-subpanduratum. Colunuia generis.

Slender, erect, terrestrial herbs, up to about 35 cm.
tall. Stems very slender, about 1-1.5 mm. in diameter,

with several semiamplexicaul, scarious, striated, acumi-

nate sheaths. Inflorescence short, lax, few-flowered.

Dorsal sepal about 8-10 mm. long and 2-3 mm. broad,

elliptic-lanceolate, acute, 3-nervxd. Lateral sepals about

7-8 mm. long and 1.5-2 mm. broad, linear-lanceolate,

acute, 1-nerved. Petals 8-9 mm. long, about 1.5 mm.
broad, linear, acute, arcuate or slightly sigmoid, 1-nerved.

Lip about 9-10 mm. long and 5-6 mm. broad, oblong-

subpandurate when expanded, both the apical and basal

halves more or less rounded; terminal half squarrose

above ; basal half with pubescence extending from the

base through the middle; claw about 1 mm. long.

Mexko: near Guadalupe y Calvo, Chihualuia, longitude ]05°36'

west, latitude '26°2H' north, at t2000-2jOO meters altitude, lip snow
white with yellowish brown veining, sepals and jjetals pink, veined

Vandyke red, April 13, \93e,Jiinn G. [o/izdlex] 5027 (Type in Herb.
Ames No. 5121.4).

Spiranthes tencUa is more closely allied to SpirantJies

puhicaiiUs than to any species previously described.

Spiranthes tenuissima L. O. Williams sp. nov.

Herbae terrestres, graciles, erectae, usque ad 30 cm.

altae. Inflorescentia elongata, plusminusve densa. Sepa-
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lum dorsale lanceohitum, acutum. Scpalii latcruliti lig-

iilata vel lanccolata, acuta, Icvitcr arcuata. Labelliini

lincari-oblontium \'el obloniijo-lanc'eolatiini, obtusuin, ad

basim attcnuatum ct subauriculatuiu.

Small, slender, erect, terrestrial herbs, up to :30 cm.

tall. Roots fleshy, fascicled, fusiform. Stems very slen-

der, provided with several scarious, acuminate bracts on

the lower half. Leaves appearing before the flowers and

soon withering, up to about 8 cm. long and 1.5 cm.

broad, petiolate ; the blade elliptic, acute, attenuated

into the petiole at the base. Inflorescence a strict, slen-

der, manj^-flowered raceme, up to about IG cm. long;

floral bracts 2-5 mm. long, cucullate, lanceolate, acumi-

Flowers small, white suffused with ])ink

onnate at the base and forming a tube

J mm. lonir and 0.5-0.7 mm. broad, Ian

Sepals lightly connate at the

Dorsal sepal "2-3 mm. long an

ceolate, acute. I^ateral sepals 3-4 mm. long and O.G-1

mm. broad, ligulate to lanceolate, acute, slightly arcuate,

decurrent on the ovary and forming a subsaccate pouch

into which the base of the lip fits. Petals 2.5-3 mm.
lonu and O.G-0.8 mm. broad, ligulate, obtuse, arcuate,

:ld Up 3-4 nmi. long and

about 1.2 mm. broad, linear-oblong to oblong-lanceolate,

obtuse, apex often crenulate-crisped, narrowed to the

base and provided with two subauricular callus-thicken-

mirs.

Mexico : mountains of Tlapacapan, west of Yantepec, State of More-

los, longitude DO'^Ot' west, latitude \S°53' north, altitude about 1700

m., February 12, 1934, Jua/i G. [onzales] 33(39 (Tvfe in Herb. Ames
No. 5133,3); mountains above Puente de Ixtla, State of Morelos, lon-

gitude 99°09' west, latitude 18°37' north, altitude liOO m., Mareh

1, UKSl, Nagel Sf Juan G. [oiizales] 3675.

Spiranthes triliniata T/mdl. var. crenulata L. O.

Williams var. ?iov.

Haee varietas labelli lobo medio longiore cremdato a

specie differt. Sepala lateralia obtusa.
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Mkxico: grass field, La Mesa, Necaxa, Puebla, longitude 98 O'

west, latitude 20^11^ north, February 21, 1932, Froderstrom 2592
(TvPK in Herb. Ames No. .5129,5).

Variety crcnidata is closely allied to var. thelymifra of

which it is perhaps only a minor variation. The collection

was made at the northernmost station for the species.

Corymborchis forcipigera (BclM.f.) L.O. Wil-

liams comb. nov.

Macrostylis forcipigera Reichenbach fiHus in Bon-

plandia 2 (1854) 90.

Corymborchis cubcjisis Acuna in llol. Tec. GO, Est.

Exp. A^ron. Santiago de Las Vegas (1939) 51

;

emend, and validated by Correll in Bot. Mus. Leafl.

Harv, Univ. 8 (1940) 125.

Although no record of the type of this species is avail-

able, the original description leaves little doubt as to the

species intended. The species occurs in Mexico, Guate-

mala, and Costa llica, throughout the West Indies and

in Colombia.

It is interesting to note that Tleichenbach described

both of the American species of Corymborchis (under

Macrostylis) in the same year. These names seem to have

escaped the attention of subsequent systematists.

Pleurothallis aristocratica L. O. Williams sp.

nov.

Herbae parvae, epii)hyticae. Folia oblanceolata, ob-

tusa, coriacea, quam caules secundarii duplo longiora.

Inflorescentia quam folia brevior. Sepalum dorsale an-

guste oblongum, obtusum, quinquenervium, subgalea-

tum, quam sepala lateralia longius, dorso apice apicula-

tum. Sepala lateralia usque ad super medium connata,

ovata, recurvata, acuta, apiculata, basi gibbosa. Petala

obovata vel deltoideo-obovata, obtusa, trinervia, leviter

obHqua, unguiculata, Labellum unguiculatum, subcor-
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datum, obtusum; basis biauriculata. Columna generis,

arcuata.

Small, caespitose, epiphytic herbs. Secondary stems

2-4 cm. long, slender, covered with one or two scarioiis

sheaths which are soon deciduous. Leaves 5-8 cm. long,

1.2-1.6 cm. broad, oblanceolate, obtuse, coriaceous,

about twice as long as the secondary stems. Inflores-

cence fcw-flowcred, shorter than the subtending leaf.

Dorsal sepal 10-12 mm. long, 8-5 mm, broad, narrowly

oblong, obtuse, 5-nerved, subgaleate, exceeding the lat-

eral sepals, dorsally apiculate at the apex. Lateral sepals

7-8 mm. long, tlie pair about G mm. broad, connate for

a little more than half their length, ovate, strongly gib-

bous at the base and strongly recurved, each sepal 3-

nerved, acute, apiculate. Petals 4-4.5 mm. long and

about 2.5 mm. broad, obovate or deltoid-obovate, ob-

tuse, 8-nerved, somewhat oblique, unguiculate. Lip un-

guiculate, claw about

the base: lamina 2.5-

rt-bia

ibout

broad, subcordatc, obtuse, somewhat constricted toward

the apex, with two crescent-sha])ed lamellate calli ex-

tending from the base nearly to the apex and with two

smaller, serrate-lamellate calli at the middle near the

base. Column 4-5 mm. long, arcuate, anterior half

wincred with the wings serrulate ; pollinia two, ceraceous

:

:ib to

Mkxico: oil trees in oak forest near Omiltemi, State of Guerrero,

at 1840 meters altitude, longitude 99'^4l' west, latitude IT'^'^O' north,

April *22, 1935, Juan G.[onzales\ 32JfO (Tvi'F in Herb. Ames No.

51931).

The type is a specimen collected at the locality indi-

cated and flowered in a greenhouse in Mexico City.

PlcurothaUis aristocrattea is allied to P. hicroghjplnca

Ames from which it may be distinguished by: l) flowers

about twice as large, 2) striated not mottled sepals,
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dorsal sepul 5-nerved, not 3-ner\ed, 4) lip with foui

lamelUite culli instead of two, 5) petals 3-nerved not 1-

ner\ ed.

Pleurothallis involuta L. O. WilUams sji. vov.

Herbae perparvae, repentes vel caespitosae, epiphyti-

cae. P^olia elliptieo-ovalia vel ovalia, obtusa vel plusmin-

usve aeuta, marginata. Inflorescentia uni- vel pauciflora,

quam folia longion Sepalum dorsale na^ ieulare, oblongo-

laneeolatum, aeutum, uninervium. Sepala lateralia basi

plusminusve libera, obliqua, oblongo-lanceolata, uni-

nervia, Petala anguste rhombica, acuta, leviter obliqua.

I^abellum lanceolatum, obtusum, leviter na\ iculare, cil-

iatum, basi biauriculatum, bieallosum. Columna generis.

Very small, repent or apparently caespitose, epiphytic

herbs. Secondary stems very short, about 1 mm. long.

Leaves elliptic-oval to oval, obtuse or somewhat acute,

marginate, 4-G mm. long, 2.5-4 mm. broad. Peduncle

up to about 15 nun. long, nuich exceeding the subtend-

ing leaf. Inflorescence a one- to few-flowered raceme.

Dorsal sepal about 2-2.5 mm. long and 1 mm. broad,

navicular, oblong-lanceolate, acute, 1-nerved. Lateral

sepals about 2-2.5 mm. long and 0,75-1 mm. broad,

free nearly to their base, obliquely oblong-lanceolate, 1-

nerved. Petals narrowly rhombic, acute, slightly oblique,

obscurely 1-nerved, about 2 mm. long and 0.75 mm.
broad. Lip lanceolate, obtuse, somewhat navicular, cili-

ate, biauriculateat the base, the auricles membranaceous,

with a callus-tliickening on either side of the middle

w^hich extends from the base to the apex and is in\'olute

toward the apex, about 1.5-2 mm. long and 0.5-0.75

mm. broad. Cohnnn about 1.5 mm. long, shorter than

the petals.

Mexico: on tree trunks and branches, malpais near Urupan, State

of Miehoacan, at 1700 meters altitude, petals and lip ]>rown, sepals
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Chartreuse yellow with rose-purple diffusion, September 14, 1936,

Lozado 6130; on trees, Barrancn de la Mina, southwest of Uruj>an,

State of Miehoacan,at 1800 meters altitude, longitude 101 58' west,

latitude IU^'26' north, lip and petals brown, sepals Chartreuse yellow

with purplish infusion, April t20, 193:5, Nagel 22J^d (Tvi>K in Herb.

Ames No, olOaG)-

PlcurotJiallis Involuta is allied to P. ahjccta Ames from

wliich it may be distingiiislied by tbe lateral sepals being

free nearly to the b by the differ

ently shaped petals; by the smaller flowers ; and by the

smaller elliptie-oyal to oval epetiolate leaves, instead of

oblanceolate-elliptic petiolate leaves.

Both eolleetions of this speeies were intimately asso-

ciated with another small orchid, JacquifiicUa Icucomc-

lana (Reichb.f.) Schltr.

This speeies appears to be caespitose wdu^n in its nat-

ural dense clusters, but the individual primary stems are

actually found to be repent when they are separated

from the mass.

Pleurothallis longispicata L, O. WUUcuns sp. tioik

Herbae parvae, caespitosae, epiphyticae, usque ad 4.5

cm. altae. Folia elliptica yel oblanceolata, obtusa, car-

nosa. Inflorcscentia pluritlora, quam folia longior. Sepa-

lum dorsale oblongo-lanccolatum, acutum yel obtusum,

carnosum, trinervium. Sepala lateralia connata, oblongo-

ovalia, basi gibbosa, trincr\ ia. Petala oblongo-elli]>tica,

obtusa, uninervia. Ijabellum subhastatum vel trilobula-

tum; lobi laterales parvi, obtusi; lobus medius oblongus,

yerrucosus, bicallosus. Columna generis.

Small, caespitose, epiphytic herbs. Secondary stems

2.5-4.5 cm. long, slender, covered with one or two scar-

ious, brown sheaths which are often verrucose toward

tlie base. Leaves 'l.o cm. long and 0.8-1.5 cm. broad,

elliptic to oblanceolate, obtuse, fleshy, about as long as

or longer or shorter than the secondary stems. Inflores-

[ 240 ]



cence a several-flowered raceme wliich much exceeds the

subtending leaf. Dorsal sepal about o mm. long and 1.5

mm. broad, oblong-lanceolate, acute or obtuse, 3-nerved,

fleshy, somewhat navicular. Lateral sepals connate for

about two thirds of their length, about 4-4.5 mm. long,

the pair about 2. 5 mm. broad, oblong-oval, gibbous

at the base, acute, each se})al 8-nerved. Petals about 2,5

mm. long and 1.2 mm, broad, oblong-elHptic, obtuse,

1-nerved. Lip about 3 mm. long and 1.5 mm. broad,

subhastate or 3-lobed; the lateral lobes small, obtuse;

mid-lobe oblong, verrucose, with an inconspicuous callus

extending from each sinus toward the apex. Column
about 2.5 mm. long, arcuate, clinandrium denticulate;

column-foot about 1 mm. long.

Mexico: Mt, Zempoala, State of Morelos, at about 3000 meters

altitude, longitude 99''l9' west, latitude 19°0l' north, 1932, Juan

G. lo/izdles] 2678; Cunibres de la Cruz, between Urupan & los Reyes,

State of Michoacan, flowers greenisli with many purple dots, at 1700

meters altitude, September 20, 1935, Juan G, \_onzdles\ 4^22; near

Coalcoman, State of Michoacan, flowers greenish yellow with dark dots,

at ca, 1700 meters altitude, longitude 103 09' west, latitude 18 47'

north, June 22, 1933, Halb'niger 1752 (Type in Herb. Ames No.

5194l); on cofl^'ee shrubs, humid forest near Hacienda San Antonio,

foot hills of Volcfin Colima, sepals and petals dingy yellow, lip dull

purple, at 900 meters altitude, longitude 103 46' west, latitude 19

26' north, September 15, 1934, Is agel 4022.

PlcurotliaUis longispicata has no near allies in INIexieo

or Central America.

Pleurothallis oblanceolata L.O, Williams sp. 7wt\

Herbae i)arvae, epipliyticae, repentes vel eaespitosae.

Caules secundarii breves. Folia anguste oblanceolata,

obtusa, coriacea. Infloresccntia uni- ad triflora; peduncu-

Ills filiformis, quain folia brevior, Sepalum dorsale lance-

olatum, acutum, cucuUatum, trinervium. Sepala lateralia

sepalo dorsali similia sed leviter gibbosa. Petala lanceo-

lata, acuminata, integra vel paiilo serrulata, uninervia.
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Labellum lineari-lanceolatum, acutum, intus pauIo pap-

illosum, basi biauriculatum. Columna alata, apice lacer-

ata, breviter pedata.

Small, repent, or apparently caesi)itose, epii)liytic

lierbs. Secondary stems short, mostly less than 5 mm.
lon^. Leaves narrowly oblaneeolate, obtnse, coriaceous,

^raduall}^ tapered to the base, 25-45 mm. lon«^, 4-7 mm.
broad. Inflorescence 1- to J3-flowered (mostly one); the

peduncle filiform, shorter than the subtending leaf;

bracts ostiolate, mucronate, about 1.5 mm. long. Dorsal

sepal about 8.5 mm. long and 1.1 mm. broad, lanceolate,

acute, cucullate, J3-nerved, median nerve thickened and

raised on the back. I^ateral sepals about 8.5 mm. long

and 0. 8 mm. broad, free almost to the base, but the joined

portion somewhat gibbous, otherwise as the dorsal sepal.

Petals about 3 mm. long and 0.75 mm. broad, lanceo-

late, abruptly acuminate from the middle, entire or

minutely serrulate, 1-nerved. I^ip about 2.5 mm. long

and 0.5 mm. broad, linear-lanceolate, acute, upper sur-

face papilliferous (especially toward the base), slightly

fleshy, obscurely sulcate along the median line, 8-nerved
;

base biauriculate, the auricles thin and membranaceous,

about 0.1 mm. long. Column about 1.5 mm. long,

winged and lacerated toward the apex; rostellum about

0.2 nun. long, oblong, navicular, exactly closing the

stigmatic opening; colunm-foot about 0.5 mm. long,

extending into the gibbous bases of the lateral sepals.

Mexico: in damp forests on trees, Paeific side, river valley, Copa-

lita, nortlnvest of Pluma Hidaltj^o, at 1000- 1 100 meters altitutie, lon-

gitude 96^^28' west, latitude la'^JT^ nortli, sepals amber yellow, petals

and lip blackish purple, September 1, 19;^7, Nagel Sf Junn G, [^onzales]

6^56 i^Wvv: in Herb. Ames No. 51909).

Plcurothdllis ohJauccoJata is closely allied to P. mbui-

talis I^indl. It may be distniguished as follows:
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P, oblanceohifa P. minutalis

Lip about six times longer tlian Lip about three times longer than
broad, biauriculate at the base. broad, not auriculate at the base.

Petals abruptly acuminate, en- Petals not acuminate, serrulate,

tire or minutely serrulate.

In addition there seem to be some differences in the

colimin; the leaves of P, oblanccolata are comparatively

loniz and narrow.

Pleurothallis Oestlundiana L. O. WiUiams sp.

noiK

Herbae caespitosae, epiphyticae, usque ad 13 cm. al-

tae. Caules secundarii graciles. Folia oblanccolata, ob-

tusa, coriacea, caulibus subaequalia. Pedunculi uni vel

plures, quam folia breviores. Sepalum dorsale anguste

oblongo-spathulatum, obtusum, trinervium. Sepala lat-

eralia usque ad supra medium connata, uninervia, apice

integra vel obscure dentata. Labellum lanceolato-obova-

tum, carnosum. Columna generis.

Caespitose, epiphytic herbs, up to 13 cm, tall. Sec-

ondary stems slender, 2.5-5 cm. long, covered with one

or two scarious brown sheaths which are puberulent on

the angles. Leaves 3-7 cm. long, 0.6-1.4 cm. broad,

oblanceolate, obtuse, coriaceous, usually tapered gradu-

ally into a short petiole, about as long as or a little longer

or shorter than the secondary stems. Peduncles one or

several from the base of the subtending leaves, shorter

than the leaf. Dorsal sepal 5-7 mm. long, 2-3 mm.
broad, narrowly oblong-spatulate, obtuse, 3-nerved. Lat-

eral sepals joined for about three quarters of their length,

about 5,5 mm. long, the pair 3.5 mm. broad, oblong,

acute, gibbous at the base, each sepal 3-nerved. Petals

about 2.5 mm. long and 1.7 mm. broad, broadly clavate,

1-nerved, the apex entire or obscurely dentate. Lip about

4.5 mm, long and 2 mm. broad toward the tip, lanceolate-
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obovate, posterior portion very flesliy with erect sides,

anterior portion much thinner and verrucose. Cohniin

about 2 mm. lonj^, slightly arcuate, clinandrium entire or

denticulate; column-foot lorif^, about 1.'2 mm.
Mexico: on trees in oak forest, region of Teneri.-i, northwest of

Taxc-o, State of Guerrero, sepals and petals greenish yellow with dull

purplish infusion, longitude f>!> 4-3' west, latitude 18 ,'Ui' north, at

2300 meters altitude, July 23, 1932, Juan G. [onzales] I06>i (Type in

Herb. Ames No. 51792); on trees, near Mexicapa, mountains north-

west of Cuernavaca, State of Morelos, sepals and petals greenish yel-

low, lip dull pinkish purple, longitude 99 19' west, latitude 18 59'

north, at 2300 meters altitude, July 8, 1932, Juan G. [ofi2a/es] 20H.

PlcurotJiaUts Ocstlund'iaud is not closely allied to any

Central American Pleurothallis. Su})erficially it some-

what resembles P. ohovafa Lindl.

Scaphyglottis pachyphylla L.O. Jflllia/nssp. nov.

Herbae parvae, repcntes. Khizomata elon<^ata, sim-

plicia vel ramosa. l\seudobulbi fusiformes vel ovoidei,

unifoliati, approximati. Folia linearia vel lanceolata,

acuta vel plusminusve obtusa, carnosissima vel teretia.

Inflorescentia uniflora. Sei)ala lanceolata, acuta, quin-

quenervia. Petala lanceolata, obtusa vel acuta, quinque-

nervia. Labellum unguiculatum ; unguis geuiculatus et

paulo cochleatus; lamina oblonga vel o\alis, callo sub-

peltato ad unguis et laminae junctionem ornata.

Small, repent, epiphytic herbs. Khizome elongated,

simple or branched, younger i)ortions covered with bracts

which soon fall away. Pseudobulbs 8-10 mm. long, '2-5

mm. thick, fusiform to ovoid, unifoliate, approximate,

about 4-8 mm. apart. Leaves 1.2-3 cm. long, 2-5 mm.
broad, linear to lanceolate, acute to somewhat obtuse,

very fleshy or terete. Inflorescence 1-flowcred; peduncle

sheathed by hyaline bracts which are soon deciduous;

bract subtending the fiowcr 4-8 mm. long, ovate, acu-

minate. Flower large for the size of the plant. Se])als



8-9 mm. long, 3-3.5 mm. broad, erect or spreading, lan-

ceolate, acute, 5-nerved. Petals 7.5-9 mm. long and 3-4

mm. broad, lanceolate, acute or obtuse, 5-ncrved. Lip

8-12 mm. long, d-G.5 mm. broad, short-clawed; the

claw geniculate and somewhat cochleate; the lamina ob-

long to oval, with a subpeltate callus at the junction of

the claw and the lamina; callus about 2.5-3 mm. long

and 2-2.5 mm. broad. Column about i mm. long; col-

umn-foot about 1.5 mm. long; pollinia six, four of equal

size and two much reduced, ceraceous, the larger ones

laterally compressed.

Mexico: near Santa Barbara, southwest of Chilpancingo, State of

Guerrero, longitude 99 50' west, latitude 17 19' north, at about 1800

meters altitude, November 15, 193!2, Jurni G. lonzales] 1666; epiphyte

on Trompillo, Cumbre, District of Temascaltepec, State of Mexico, at

2750 meters altitude, September 15, 1932, Ilinton 1691 (Type in

Herb. Ames No. 49t)13); on tree trunks, region of Temascaltepec,

State of Mexico, at 2800 meters altitude, September 15, 1932, Hinton

11If2; on trees, mountains near Taxco, State of Guerrero, longitude

99^33^ west, latitude 18^33' north, at 1900 meters altitude, Septem-

ber 1, lOSJi Lira 6947; malpais on siempre viva" trees, open [)laces

in oak-pine forest, Mt, '*Cerro Chico," northwest of Urupan, State of

Michoacan, flowers pale green with brown marks on the lip, Septem-

ber 30, 1935, Nagel 22^^^; on trees in mixed forest, near Los Fres-

nos" southwest of Guayameo, State of Guerrero, longitude 101 26'

west, latitude 18 11' north, flowers pale green witli brownish marks

on the lip, at 2400 meters altitude, September 24, 1933, A7/^-?/ 3112;

on trees in forest west of Taxco, State of Guerrero, longitude ca. 99

37' west, latitude ca. 18 32' north, at ca. 1900 meters altitude, July

23, 1932, ^agel & Juan G. [onzdlcs] 1074,

Bletia ensifolia L. O. Williams sp, nov.

Herb ad 7 dm. altae. Cormi ap-

proximati, pyriformes. Folia ensiformia vel lineari-en;

formia, acuta. Sepalum dorsale oblanceolatum vel elli

ticum, acLiturn, pliirinervium. Sepala lateralia lanceolu

vel elli])tico-laneeoIata, acuta, plurinervia. Petala obla

ceolata, obtusa, leviter obliqua, apice serrulata. Labcllu

obovato-orbieulare, trilobatum, nervis crassis vel med
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subUimellatis; lobi hiterales lati, iipice rotimdati; lobus

medius brevis, emarginatus, Colunma generis.

Terrestrial herbs, up to 7 dm. tall. Conns a])proxi-

nnate, ])yriform, up to 4 em. long and 1.5 em. thiek.

Leaves 8-80 em. long and 2-8 mm. broad, ensiform to

linear-ensiform, aeute. Tnfloreseenee few-flowered ; braets

4-10 mm. long, lanceolate, aeuminate, searious. Dorsal

sepal about 20 mm. long and 4.5 mm. broad, oblaneeo-

late or elliptie, aeute, several-nerved. Lateral se])als about

18 mm. long and 5.5 mm. broad, arcuate, lanceolate or

elliptic-lanceolate, acute, several-nerved. Petals about

20 mm. long and 4.5 mm. broad, oblanceolate, obtuse,

slightly oblique, apical portion more or less serrulate.

Lip about 18 mm. long and 18 mm. broad, obovate-

orbicular in outline, 3-lobed, with several ridge-like

thickened veins or the central ones sublamellate ; lateral

lobes broad, rounded at thea})ex; mid-h)be short, emar-

ginatc. Column 10-12 nun. long.

Mkxko: rocky wooded hills near Guadalajara, State of Jalisco,

Aufi^ust i^9, 1898, Pringle 4513; Barranca de Rio Blanco near Guad-

alajara, State ofjalisco, at 5000 ft. altitude, July 21, 1902, Fringle

lUSJf (Type in Herb. Anies No. 4t7l).

The distinguishing eharaeters of this speeies are the

narrow leaves and the broad lip, whieh is about as broad

as long. It does not seem to be elosely alhed to any

other speeies.

Bletia Greenmaniana Ij. O. Williams sp. nov.

Herbae tcrrestres, ereetae, ustpie ad 7 dm. altae. Folia

laneeolata, oblaneeolata vel linearia, acuta vel aeuminata,

plieata, basi in petiolum attenuata. Sepala laneeolata,

acuta, septemner\'ia. Petala oblaneeolata vel elliptiea,

Labelluni obovatum, integrum vel leviter undulatum;

ner\ i medii inerassati. Columna areuata, alata.

Erect, terrestrial herbs, up to 7 dm. tall. Scape with
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one or two scurious bracts, otherwise naked. Leaves 25-

45 em, long, O.G-2.2 em. broad, lanceolate, oblanceolate

or linear, acute or acuminate, plicate, tapered into a nar-

row petiolar base. Inflorescence 2- to 5-fl()wered ; bracts

up to 15 mm. long, ovate-lanceolate, acuminate, scari-

ous. Sepals about 32-35 mm, long and 8 mm, broad,

lanceolate, acute, about 7-nerved, mid-nerve lamellate

dorsally. Petals about 33 mm. long and 10-11 mm.
broad, oblanceolate to ellii)tic, the mid-nerve with or

without a short lamellate callus at tlie base of the petal.

Lip about 35 mm, long and 20 mm. broad, obovate, en-

tire or somewhat undulate, the central nerves thickened,

but not lamellate. Column about 28 mm, long, arcuate,

winged, the apex inconspicuously auriculate.

Mexico: region de Orizaba, etat Vera Cruz, 28 Juillet 1865-1866,

Bourgeau 2S12 (TvrE in Gray Herb.); Mt. Orizaba, State of Vera

Cruz, at 4000 ft. altitude, August 31, 1891, Seaton 523.

Blctia Grcenmaniaua is superficially similar to B. re-

flcxa I^indh It is, however, distinguished from all of the

species known to me by its entire or, at most, somewhat

undulate lip.

Dr. J. M. Greenraan indicated, many years ago, that

the two specimens cited above were different from any-

thing then known to him. They still seem to be undc-

scribed, so it is with pleasure that the species is named
for Dr. Greenman.

Bletia Nagelii L. O. Williams sp. nov.

Herbae terrestres, usque ad 5 dm. altae. Cormus sub-

globosus vel pyriformis. Folia lincaria, acuta, plicata.

Inflorescentia pauci- vel pluriflora; bracteae lanceolatae,

acuminatae, scariosae. Sepalum dorsale oblanceolatum,

acutum, quinque- vel septemnervium. Sepala lateralia

bl

breve formantia. Petal
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falcato-oblunccolata, obtusa, quinque- vel septcnincrvia.

Labelliini obloTigci-obovatum, trilobatuin, quinque- vel

septeincallosum, coluninae et columnae pecli adnatuin;

lobi laterales ])arvi, obtusi ; lobus medius plicatus, retu-

sus. Colunina aivuata, alata.

Terrestrial berbs, up to o dm. tall. Conns sub^lobose

or pyriform, 1-2 em. long and about as tbiek or tbieker-

Leaves uj) to 50 em. long, about 0.4-1 em. broad, linear,

aeute, plieate (at least wben dry). Infloreseenee few- to

several-flowered ; braets 2-8 nun. long, laneeolate, aeu-

minate, searious. Dorsal sepal about 15 mm. long and

3.5 mm. broad, oblaneeolate, aeute, 5- to 7-nerved. Lat-

eral sepals about 14 mm, long and 4 mm. broad, faleate-

oblaneeolate or faleate-elli])tie, aeute 5- to 7-nerved,

forming a sbort mentuni at tbe base. Petals about 12

mm. long and 4 mm. broad, faleate-oblaneeolate, obtuse,

5- to 7-nerved. Lip about 13-14 mm. long and 8 nun.

broad, oblong-obo\'ate in outline, 3-lobed, witli five to

seven lamellate ealli extending from about tbe middle

toward tbe ai)ex, adnate to tbe eohmin and eohunn-foot

for about 3 mm. at tbe base; lateral lobes small, obtuse;

mid-lobe mueh plieated, retuse. Colmnn ereet, 10-12

mm. long, areuate, winged.

Mkxt(m>: imder oak shru1>s, I.oma ilt- Ocate/' Mt, San Felipe,

State of Oaxaca, at 1900 meters altitude, flowers white, November

lo, 1037, Coiizatti Jj- Kagel 711J (Tvpk in Herb. Ames No. jT^i^i.')).

An unusual speeies with very narrow leaves and white

flowers.

Catasetum roseum {LindL) llcichciihacli films in

Gard. Chron. (187'2) 1008.

C/orvcsia rosea I.indley in I^ot. Reg. 2\) (1848) t. 89

and Mise. ]). 25,

This eurious little Catasetinn, whieh is allied to C.

IVarczcivitzii Lindl. (Sc I*axt,, has apparently never before
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been reported from a wild specimen. It was described

about one hundred years ajjro from greenhouse material.

Lindley received flowers of the plant, from which he de-

scribed the species, and soon afterward he illustrated it in

the Botanical Register. Lindlcy's material, which was in

cultivation in England, was said to have originated in

Brazil. Recently we have received three different collec-

tions of this species from Mexico which perhaps indicates

that the garden material on which the species was orig-

inally based came from Mexico rather than from Brazil.

It is interesting to note that all of the species of the sub-

genus Clowesia are Central American,— a fact which

also points to a Mexican rather than a Brazilian origin

of this snecies.
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EXPLANATION OF THE ILLUSTRATIONS

Plate XXXIL Stikanthes pubicaulis L. W7ns\

1, plant, one lialf natural si/e. 2, flower, opened

out, two and one half times natural size.

Spiranthes fat,( ATA L, IVyns. 3, plant, one half

natural size, 4, flower, opened out, two and one

half times natural size.

Spiranthes tenella L, fVrns, 5, plant, one half

natural size. 6, flower, opened out, one and one

half times natural size.

SpniAXTHKs Nagelii L. Wms. 7, plant, one half

natural size. 8, flower, opened out, natural size.

SpniANTHEs congestiflora L. IVnis. 0, plant, one

half natural size. 10, flower, opened out, natural

size.

Plate XXXIIL Spiranthes psELDor.oonvKRioiDEs

L. IVms. 1 ,
j)lant, one half natural size. 2, flower,

opened out, five times natural size.

Spiranthes Gonzalezii L. Wins. 3, plant, one half

natural size. 4, flower, opened out, five times nat-

ural size.

Spiranthes pseudopyramidalis L. Wins. 5, plant,

one half natural size. 6, flower, opened out, two

and one lialf times natural size.

Spiranthes tenuissima L. Wins. 7, plant, one half

natural size. 8, flower, opened out, five times nat-

ural size.
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TWO ORCHIDS FROM HAITI
BY

Louis O. \\

Mr. L. R. Hoi.duidge, a keen collector of the flora

of Haiti, has eommunicated the two orchids mentioned

below, along with an excellent collection of others.

Lepanthes purpurata L. O. Williams sp. iiov.

Herbae parvae, eaespitosae, epiphyticae, usque ad ca.

o.o cm. altae. Folia late elliptica, ovata vel late ovata,

obtusa vel breviter acuminata. Sepalum dorsale lanceo-

latum vel triangulari-lanceolatuin, acuminatum. Petala

bilobata. l^abellum trulliforme, emarginatum, obtusum,

basi auriculatum.

Small, cacspitose, epiphytic herbs up to about 5.5 cm.

tall. Secondary stems up to about 3.5 cm. long, slender,

with three to five infundibuliform sheaths which disinte-

grate with age, the sheaths with several prominent nerves

which are hispid-pubescent. Leaves 1-2.2 cm. long and

0.5-1.2 cm. broad, broadly eHi})tic to ovate or broadly

ovate, obtuse to shortly acuminate, subciliate, contracted

into a very short petiole at the base. Inflorescence con-

sisting of one or more short, distichous, few-flowered ra-

cemes, shorter than the subtending leaves. Sepals shortly

connate at their bases. Dorsal sc])al ^.5-5 nun. long and

2-8 nun, broad, lanceolate to triangular-lanceolate, acu-

minate, 3-nerved. Lateral sci)als 4-4.5 mm, long and

1.5-2.5 mm. broad, broadly lanceolate to ovate-lanceo-

late, acuminate, connate to the middle. Petals bilobed,

the lobes transverse, about 0.5 nun, long and 8.5 mm.
broad; anterior lobe linear-oblong, obtuse, about 1,5

mm. broad; posterior lobe similar to the anterior, about

2 nun. broad, subsiginoid. Lip about 1,2 mm. long and
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1 mm. broud, trulliforin, emurginute, obtuse, 3-iicrved,

obscurely auriculate on the basal angles, claw adnate to

the column.

Haiti : epipliyte, near Petite Source, Morne des Commissaires,

leaves purple beneath, flowers yellow with red eenter, altitude 1450 m.,

May 1, 19t2, Hohlridge 1173; epiphyte on hardwood trunks, Guinibi

Galata, Morne des Commissaires, leaves dull ^j^reen above, deep dull

purple below, altitude 1800 m., Hohlridge 1293 (Tvpk in Herb. Ames).

I^cpantJics piirpvrata is most nearly allied to L. quad-

rata Fawc. h llendle. It is easily distinguished, how-

ever, by the emarginate, obscurely auriculate li]), by the

broader leaves and by the longer inflorescence.

Cattleyopsis Holdridgei />. O. IViUiams nam. nov.

Epidcndrum roseum Schlechter in Urban Symb. An-
till 7 (1918) 497; Correll in Bot. Mus. Leafl. Harv.

Univ. 10 (1941) 48, non Gerard 1848.

Cattleyopsis rosea Mansfcld in Ark. Bot. 20A (192G)

17.

Haiti: epiphytic, near Petite Souree, Morne des Commissaires,

altitude l-k^O m., May 1, \9\'I, Iloldrhlge 1174.

This species must be retained in Cattleyo])sis if that

genus can be maintained. Mansfeld points out that the

plant is a Cattleyopsis ; ''Da ferner acht etwas unglciche

Pollinien verhanden sind (am Original tehlen die Anthc-

ren), gehort die Pflanze unzweifelhaft zai Cattleyopsis.'''^

Correll returned it to Epidendrum, without comment, in

his study of this and two allied genera.

The name Cattleyopsis rosea, being based on a homo-
nym, must be replaced. It is a pleasure to rename this

attractive plant for Mr. I^. 11, Hohlridge.
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RACES OF MAIZE IN SOUTH AMERICA
BY

Hugh C. Cutler^

South American highland inaize has long attracted

attention because it differs so greatly from the maize

commonly grown in North America and Europe. Fol-

lowing the discovery of teosinte, Mexico and Central

America w^ere considered of greater importance in the

study of the origin and evolution of maize. Interest in

South America as the original home of maize, however,

has been renewed since Mangelsdorf and Reeves pub-

lished their tripartite hypothesis (1939) : that maize

originated in South America; that Euchlaena is are-

cent hybrid of maize and Tripsacum produced in Central

America by the crossing of cultivated maize with native

Tripsacum; and that the addition of Tripsacum germ-

plasm to maize produced the types of maize w^hich are

now most common in Central and North America. With
their hypothesis as a basis it has been possible to carry

on a program of study and experimentation which has

led to a more complete knowledge of the composition

and distribution of South American maize and related

grasses, and to further evidence which has a bearing on

the origin and dispersal of maize. Since 1939 a surprising

* Research Associate, on leave, Botanical Museum of Harvard Uni-

versity. This work is part of that carried on while a Fellow of the

Guir^^enheim Foundation, 1942-1943.
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amount of new information about maize has been ob-

tained and, for the most part, it fits the Mangelsdorf and

lleeves hypothesis better than any other. It is now pos-

sible at least to outline the eharaet eristics of some of the

naajor races of South American maize (Coroico, Guara-

ni, Coastal Tropical Flint, Altiplano, L^chukilla, Valle,

Cuzco) as a result of this study.

At various times in the past, scientific names have

been proposed for certain groups of South American

maize. JMost numerous are the names based on collec-

tions made by the Russian expeditions of 1925-2G (Ku-

leshov 1930, Kozuhkov 1935). While these names may
have been of some value in calling attention to certain

peculiarities, they do not group the variations into prac-

tical working divisions or refiect natural relationships.

As Anderson and Cutler joointed out (1942), it is too

early to attempt an accurate classification of maize since

good material is still lacking from critical areas, and some

of the material now available is as yet incompletely

studied. Also, many of the characters essential to a care-

ful and conservative analysis of the relationsliips of races

in Zea are imperfectly known and rarely utilized. To
propose taxonomic categories and increase the confusion

of synonymy which already clouds Zea Mays T^, is un-

wise ^vhile critical studies are still in their i)rimary stages.

Constancy and changeauilitv of Maize vakieties

Scarcely less amazing than the great diversity of maize

which is familiar to all students of the plant is the fact

that so many of the varieties cultivated today have re-

mained constant over so long a i)eriod of time. Indian

fields form plant populations where optimum conditions

for the evolution of new races are present. Here are cen-

ters where plants grow isolated from their relatives cul-

tivated by other Indian tribes or by other divisions of



the same tribe, and where there is only occasional inter-

change of seeds as the result of war or commerce. That
more races have not arisen is probably the result of rigid

and constant selection toward definite standards. These

standards vary in different districts and even today are

often regulated by traditions and religious beliefs.

Branched ears are preferred in some parts of Guatemala
while in other areas different types arc chosen. Cere-

monial customs play a definite part. Large ears are often

dressed in clothes and placed on an altar or carried about

during a dance, then kept for planting the next season.

Giving the best ears to the gods means that a standard

of quality is maintained, but since many ears are planted,

there is still room for considerable variation. Present day

natives are not as careful as their fathers, for in addition

to forgetting many customs which had a practical foun-

dation, they have lost some of their hostility toward

outsiders and frequently interchange products. They
may even spend part of their time working in mines or

in rubber or cattle areas, and when they return to their

own land carry with them seeds of foreign origin. In

most cases it is possible to determine which are the re-

cently introduced varieties.

Prehistoric migrations of crop plants were probably

slow, but new modes and routes of transportation and

the destruction of many regional barriers have led to the

rapid interchange of plants and weeds with the conse-

quent introduction of new types. Many of the old cul-

tivated plants have been discarded in fa\'or of the new.

Even where new plants have not ap])earcd changes in

customs may handicap the collector of old forms.

A case in point is sugar corn in Bolivia. Sugar corn

was once highly prized in Bolivia for parching and es-

pecially for making c/iicha, an alcoholic drink. When the

Incas ruled and thievery was punished severely, sugar
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corn was easily kept in a fairly pure condition simply by

growing it in isolated fields. Now, in order to conceal it

from thieves, it is planted amid the less desirable field

corn, which has a similar appearance and which flowers

about the same time. The crop is safeguarded by this

practice since thieves are unable to distinguish the sugar

corn in the field, but another result is that one now rarely

sees ears of sweet corn which do not show contamination

with other varieties. Similarly, sweet grains are of spo-

radic occurrence in nearly all the other races of maize in

Bolivia and Peru.

Almost the same story can be told of c/////, a deep

reddish-pur])le type, which, like sweet corn, was once

prized and maintained in a more or less pure state. Now
it, too, is contaminated with other varieties and has left

its mark upon them as well.

Methods of collectinc; and study

For reliable studies of tlie races of maize, their origin,

spread and present distribution, it is necessary to have

extensive data. Hasty trips through markets may serve

to collect an impressive mass of ears and seeds which are

useful for some studies but fail to tell the whole story.

In spite of the selection of fairly uniform ears by native

planters, the amount of variation in their fields is aston-

ishing to one accustomed only to connnercial maize

plantings in the United States. An ideal collection would

include some indication of the character of the plant and

the amount of variation in a typical planting, the tassel,

and some indication of the genotype of the plant for

characters may be concealed by dominant alleles, domi-

nant inhibitors or strong ex})ressions of other genes which

aflfect the same parts. Since some of these data can be

secured only after long study in the field and by growing

cultures under controlled conditions, ideal material for
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study is rarely seen. It must be recognized further that

a collection of plants is rarely a random sample of the

population. IJotanists have more or less innocently prac-

ticed misrepresentation for many years by selecting spec-

imens of a convenient size or those which were tiic most

attractive, the most nearly ])erfect or the most unusual,

even wdien these were unique in the population they were

supposed to represent. Thus, in the case of maize, colored

or freak ears frequently receive more attention than nor-

mal ones. For example, in a harvest of 8000 ears at San-

tiago de Chiquitos, Bolivia, only four ears differed from

the predominating type, yet in a collection representing

this lot three of the atypical ears were included and only

four of the major type.

The present pa2)er is based upon collections made and

studied in South America and checked by growing plants

in the same or similar localities; and upon collections at

the Botanical Museum of Harvard University, the Es-

cola Superior de Agricultura Luiz Queiroz in Piracicaba,

Brazil, the Instituto Agronomico of Campinas, Brazil,

the Missouri Botanical Garden, the Pioneer Hi-Bred

Corn Company, and the Universidad Autonoma Simon

Bolivar at Cochabamba, Bolivia. Through the kindness

of the directors and staff of the Escola Superior de

Agricultura and the Universidad Simon Bolivar, it was

possible to grow and stud}" native maize in their experi-

mental fields.

The valleys of Peru and Bolivia have long been sup-

posed to possess the greatest diversity of maize types and

for this reason much emphasis has been laid upon this

center, while little attention has been paid to the maize

of the eastern Andean slopes and the adjacent lowlands.

It is true that the highland areas do have a large number
of visibly different types, but one must consider also the

invisible variation, tliat which is recessive and masked by
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a few dominant characters, or is concealed by the action

of inhibitors. From a few selected ears of lowland Boli-

vian corn nearly all the variations found in the valleys

and highlands could be produced, as well as variations

which are found in no other place but the lowlands.

Variations in the nature of the ear

The structure of the maize ear has, in the past, been

poorly understood by many botanists, probably because

it is difficult to study the mature and wood}" ear. Re-

cently, the work of Weatherwax (1985), Anderson (1944)

and Mangelsdorf (1945) has done nuich to demonstrate

the true nature of its structure, but the general opinion

persists that the origin of the ear must have been unique

and nearly miraculous. That this is not the case is evi-

denced by the fact that ear-like structures may be found

in grasses which normally do not bear them.

St. Augustine grass, StenotapJirvm scnindatiim (Walt.)

O. Kuntze, a member of the Paniceae, usually has two
rows of solitaiy fertile spikelets in alveoli on a flattened

corky rachis. A variation occasionally found (although

not as common as one with paired spikelets, one sessile

and the other pedicellate) has four rows of alveoli on a

much broadened and thickened rachis which has little

tendency to disarticulate.

In the genus Trichachne, also in the Paniceae, there

is an even more striking resemblance to the maize ear.

This does not imply that this grass is concerned in the

evolution of maize, but merely shows that the develop-

ment of the car and tassel as female and hermaphroditic

or male inflorescences is not as difficult as might be

thought. In this genus there umy occur the usual nor-

mal plants with ordinary hermaphroditic inflorescences,

plants with a lateral "ear" and a terminal hermaphrodi-

tic inflorescence or tassel, and plants with "ears'* borne
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terminally and without a tassel. The internode pattern

of normal plants of Triehachne follows that of ordinary

grasses; the pattern of plants with the lateral ''ear" and

a terminal inflorescenee follows that of the usual maize

plant, and the pattern of plants with the terminal ''ear"

elosely adheres to the pattern established by maize plants

w^ith terminal ears. The "ear" in Triehachne is a fascia-

tion in which longitudinal growth is halted so that the

inflorescence is enclosed by the leaves of the culm on

w^hich it is borne. It is significant that anthers do not

develop in the "ears" although some of the seeds are

nearly normal in size and apparently variable. Triehachne

has been collected in both the fasciated and ordinary form

in Jamaica, Surinam, Bolivia and the states of Ceara,

13aia, Goiaz and Mato Groso in Brazil. Detailed infor-

mation upon it will be presented in a later paper.

Maize in South America may be considered as influ-

enced by three tendencies which may be termed Tripsa-

coid, Andropogonoid, and fasciated. Mangelsdorf and

Reeves (1939) have postulated that there is some Trip-

sacum influence in North American maize, and suggested

that some South American maize in the Andean region

is also contaminated, but to a lesser degree. Further

evidence supports this theory. The similarity of much
low^land maize, especially that of Paraguay and Bolivia,

to segregates from maize-teosinte crosses ; the occurrence

of Tripsacum australe Cutler and Anderson, a species

without terminal chromosome knobs (Graner and Addi-

son 1944); and morphological similarities betw^een T.

aiisti'cilc and some of the South American varieties of

Zea suggest two possibilities. Either there is consider-

able Tripsacum contamination which cannot be correlated

w^ith chromosome knobs or some tj^pes of South Amer-
ican maize show resemblance to Tripsacum because they

are not distantly removed from it. The great diversity
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in 1\ misiralc su<?^ests that in South America, as in Cen-

tral and North America, Zea contamination has probably

increased the variability of Tripsacum. The most obvious

effects of the Tripsacoid tendency are com])ression and

condensation, with hardening of the parts, straightening

of rows, reduction in row number, shortening of pedicels

and sinking of parts into pits or aheoH on tlie rachis.

Tripsacum, Zea and related grasses probably had some

connnon ancestor and it is usually impossible to decide

definitely how some particular variation might have been

introduced.

The term ''Andropogonoid" is not meant to suggest

that this tendency is derived directly from the genus

Andropogon or even from the family of this name, but

the effect is so reminiscent of some Andropogons that it

is well to keep the similarity in mind. The Andropogon-

oid tendency is toward freely branched parts, long ped-

icels and fibrous, as opposed to brittle parts.

A ty])e of fasciation in which there is shortening of

the longitudinal axis with continued development of the

parts probably plays a much greater role in maize than

is usually admitted. The origin of the ear as a fasciation

was suggested long ago, but received little serious con-

sideration. Recently, Anderson (11)44) suggested that

Mexican Pyramidal maize is fasciated. Fasciations occur

frequently in other wild and cultivated plants (AVhite

11)45). A familiar example is cockscomb, which is rarely

seen except as a fasciated plant. Oca, an oxalis cultivated

in the Andes and parts of INIexico, produces its best ed-

ible rhizomes on plants with fasciated stems. The ear-like

structure of Trichachne is probably a fasciation. Fascia-

tions may be produced by the environment or be heredi-

tary (although some of the hereditary ones appear nnlj^

under cc^rtain conditioFis), and probably possess modi-

fiers. If a primiti\'e maize was a fasciation, it would have
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been in the homozygous condition when removed from
its relatives and now would give little indication of be-

ing a fasciation. Resides this, the fasciation, if it acted

like tlie one described in Trichachne, would hasten the

divergence from its parent forms. Within the ear the

anthers might become non-functional, although the seeds

would continue to be produced. Tassel glumes, lemmas
and paleas are loosely wrapped about large seeds so, if the

size of seeds were increased, birds and insects woukl soon

eliminate those plants which bore large seeds exposed on

the tassel.

rHE GENERAL CHARACTERISTICS

OF South American maize

The Plant

Ordinarily the length of time to maturity is correlated

w^ith the number of leaves and the height of the plant,

but when maize is grown under conditions differing from

those of its natural habitat, this relationship is less exact.

Maize from low altitudes requires more time to mature

in high latitudes, while maize of temi)erate zones is pre-

cocious and dwarfed in the tropics. Plant height is di-

rectly related to length of season if allowance is made for

the tillers. The races of maize described below vary in

the lengtli of time to maturity. Altiplano maize requires

about 44 da)\s from seed to first silk; Uchukilla, oQ\

V^alle, 5.5 to 130; Guarani, rio to 100 or more; Cuzco,

90 to 140. Coroico maize grown in Cochabamba was the

latest and most tillered of all the races. While many of

the plants had silks after 90 days, some rccpiired 140

before the main ear silked, and ears on the tillers were

still far from this stage.

Tillers range from small basal shoots which never tas-

sel or bear ears to stalks indistinguisliable from the pri-

mary axis. Tillers are common in lowland maize. One
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plant of Coroico maize had twenty nearly equal tillers

and many plants had five or more. Although all these

tillers were basal, one may consider these plants as tend-

ing to branch from the stem, for the shanks of the ears

were greatly elongated on many plants. Seedlings and

very young plants of Coroico maize liave laterally flat-

tened culms, as compared with the terete ones of most

other types. This resembles some grasses and probably

is correlated with tillering.

Leaves vary in shape, but it is difficult to measure

them rapidly and to make comparison. Coroico leaves

are more slender than those of tlie highland types, have a

deeper channel over the midrib and the sheath is pubes-

cent. Guarani maize has hairs along the edges and the

upper part of the sheath, while highland maize usually

has very little hair restricted to the edges near the auri-

cles or may be practically glabrous.

The Tassel

Tassel branches are fairly constant in number for each

race and, although unfavorable environmental conditions

may reduce the number of branches, the reduction usual-

ly is within the range of the race. Fasciation ma}^ increase

the number of branches just as it affects the number of

spikelet pairs at a node and this has probabl}^ been the

cause of the high number of branches in Bolivian sugar

corn tassels (Figure 1 F), double that of other maize of

the same race. The series of diagrams of typical tassels

(Figure l) show^s that there is great difference in the

number of branches, their length and points of origin.

Sterile Zone is a term employed for the distance meas-

FiGURE I (sliown on opposite ])afTe). Tassel diaf^rarns. A. Coroico maize.

B. Guarani maize. C. Altiplano maize. D. Uchukilla maize. E. Valle

maize (ftwrocho or huilcaparo). F. Valle maize {cliuspillo or sweet).

G. Ciizco maize.
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ed on the third secondury branch of

the base of the first spikclet. 1

dintl

1-
r̂nun shape as And

adverse conditions may also do th

Ghniic shape is correlated with

son su<4<^ested (1944). In Trii:)sacuin and Tripsaeoid

maize the flumes are broad at the tip, not tapered to a

point as in those plants considered as ])nre maize, just as

Trinsacoid maize are widest near the tii), oft

fl

Anthers vary in shape and size, but no good

fli 'inv' tpiidencvor witliin anv race could be

This is also true of pollen. T
ted bj" other grass species has sma

Id exoect be

f maize, 'i

len of other maize (sweet corn, for example) is occa-

sionally small.

The arrangement of paired spikelets on the tassel

branches is highly indicative of tendencies which are

present in the plant. One of the spikelets is usually ped-

icellate while the other is sessile, a condition which is not

only common in grasses but is found in the Palmaceae

T

b

2 A) and any variant follows certain forms. A
bee

devised by Dr. Edgar Anderson (1944-) and called co?i-

dcnsat'ion indtw. His definition, "The average number

of spikelet pairs per apparent node in the most condensed

central three quarters of the basal-most secondary

branch,"' is applicable to most Nortii American tassels,

but wiien one studies the arrangement of spikelets of all

maize, it is apparent that condensation index is increased

in two distinct ways, by condensation and by multiplica-
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With condensation one internode or more may be

condensed that the spikelet pairs appear ii

e apparent node, as they do in much North
d in some Guarani maize (Figure 2 B), and

Am

and pedicellate spikelets retain the arrangement one

FiGiRK 2. Spikelet arrangement on tassel

would expect if a normal branch had been greatly short-

ened. With multiplication, however, the arrangement is

different, with the sessile and pedicellate spikelets alter-

nating at the nodes as if the primordia had branched to

give rise to more pairs of spikelets (Figure 2C). Spikelct-

node inde.v (Table may be defined as the average

number of spikelet pairs per apparent node of the basal-
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most secondiiiy branch in the three-quarters with the

most spikelets. This includes multiplication and con-

densation, and if one recalls that in the races described

here, only Guarani has a large amount of condensation

and little multiplication, this index is a satisfactory meas-

ure of disturbance to the basic arrangement and still is

simple to measure*

Table I. Median values of some ear and tassel cliaracters of

races of maize described in this paper.
bfi

T3

Number of rows of grain

Mid-cob width in mm.

Kernal width divided by

kernel thickness

Kernel length in mm.

Number of tassel brandies

Sterile zone length, mm,

Spikelct-node index

Percent subsessile spikelets

The percent of sub-

o

"o

o

9

12

2

12

23

o

a

<
14*

21

r3

OJ ^

>
c/:

8

15

li

23

>
20

26

o
u
3
U
8

22

1.5 1.8 1.3 1.9 2.0 1.65 2.3

9

43

5

9

32

4

11

14

3

11

24

6

14

36

8

12

St

1 I

15

34

12

1.1 1.3 1.1 1.1 1.1 1.2 1.1

4 6 10 6 4 36 8

f disturb basic si)ik

arrangement (Tabic I). It is taken from the same basal

most secondary branch as the spikelet-node index. Sub

kelets result from the Trinsacoid d to

pedicels or indicate irregularities in the order of

the spikelets. s of spikelets with the ped

b-sessile nair of snikelets i

dby
the right.

T/ic Ear

The shape of the ear varies greatly from one race to
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another, but is remarkably constant within the races

(Plates XXXV-XXXVII). It lias not been studied as

well as it should have been because it is dependent upon
numerous factors and measurements and comparisons are

difficult to make. One of the peculiarities of Trii)sacoid

maize, which has high numbers of chromosome knobs in

Central and North America, is the long naked cob-tip,

which is also found in some Guarani maize of Paraguay.

Andean maize and Guatemalan highland maize with few
chromosome knobs have the tip of the car completely

covered by grains. Ears of T^ongfehow fiint and some
ears from the Iroquois tribes of New York also have this

grain-covered tip.

Anderson (1944) has indicated a correlation between
high condensation index and high row number in North
American maize, and it is probable that the high row
number in Bolivian sweet (Plate XXXVII, G, H) is

brought about by the same fasciation which increased

the number of tassel branches. Row number is dependent

upon many factors and little is known about the manner
in which it is regulated. It is, however, relatively con-

stant within each race (Table I) and with the exception

of the two lowland races, Coroico and Guarani, usually

does not vary much within a race.

Mangelsdorf has shown that there probably are two
types of arrangement for the ear and tassel (1945). His
studies were made on tassels and tunicate ears of Guarani

maize. More recently a method ^ of distimzuishin"" be-

tween the paired spikelets of an car has been developed

and the ears examined support his contention that Trip-

sacoid types tend to have a systematic arrangement while

Plate XXXIV shows an alicole of a maize ear after the lower glume
has been cut away and the upper glume and the parts above it torn

off. Note that one spikelet arose from a hair-fringed callus located in

the bottom of the alveolus while the other was attached to the side

of the alveolus at a point farther from the center of tlie cob.
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purer maize types have a somewhat whorled or random

arrangement, although there oecasionally is a suggestion

of spiralhng.

Let us suppose that we slit a eorn car down one side

and spread it flat upon this page. Then an ordinary ear

with eight rows of grains could be shown as in Figure

3 A. Each pair of grains arises from a pair of spikelets

and comprises, wdth the related parts of the cob, the al-

icole. The alicoles are arranged in vertical rows, the ad-

joining rows of alicoles shifted slightly (Figure 4

Th be interpreted as being derived

from

pression and the forcing of the alicoles into the most com-

pact order results in the position shift of the vertical rows,

or even from the fusion of vertical rows of paired spike-

lets. In ordinary maize, then, ears with eight rows of

grains have four rows of alicoles, for each alicolc bears

two grains (diagrams Figure **}, and sketches Figure 4),

In the Coroicorace, liowever, the arrangement differs

in that, although an ear has eight rows of grains, it also

ght rows of Figure 4 Jl. T
coles are placed like bricks, each alicole b

half of an alicole from the ri

from the left so that in any row of grains, one-half of the

row will come from one row of alicoles and the other

half will come from an adjacent row of ahcoles (Figure

4 li). The arrangement of the alicoles in Coroico maize

and the location of the spikelet pairs upon a fibrous ped-

estal which is nearly twice as tall as wide, instead of upon

the ligneous lower ridge of the alveolus as in nearly all

Figure <^ (shown on opposite pa^re). Alicole and grain arranfrernents

diagramed as though the ear was split open and spread out.

A. Normal arrangement of 8-rowed ear.

B. Coroico arrangement of 8-rowed ear.

C. Coroico arrangement of 9-rowed ear.
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other races of maize, suggests an arrangement wliich

could be deriv^ed from a shortened or condensed panicle.

This arrangement leads to two curious situations in num-
bers of rows of grains.

^.^^?
-'

N^ A
Fi<ii!HE 4-. Arraii<^eineiit of alicoles on tlie maize ear. The si>ikelets

have been cut away in some of the alicoles and only the bases or

pedestals left.

A, Normal arrangement of alicoles.

B. Coroieo arraiiirement of alicoles.

Alost umisual is the occurrence of ears with an odd
nujnber of rows of ^^rains. It is true that ears are occa-

sionally found in which ])art of the ear has an odd imm-
ber of rows, but in the one case which was examined,

an ear of the inbred 1{4 obtained from Dr. William L.

Brown, this results from abortion of one of the ])aired

grains in some of the alicoles, and an odd numl)er of

rows of grains is found o?dy on a portion of the ear. On
some of the Coroieo ears there were 9 rows of irrains
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(Figure 3 C) over the entire ear except for a small por-

tion at the base where there was a shghtly irregular ar-

rangement, based apparently on nine rows. Some of the

progeny of these ears had 9 rows of grains and of alicoles.

A second nov^elty is the potential increase in number
of rows of grains which is possessed by the Coroico race.

If the ear is condensed longitudinall}^ or spread out lat-

erally, the grains and the alicoles assume the position of

those in ordinary ears with the eight rows of alicoles

arranged to form sixteen rows of grain. There is good
evidence that this change occurs, for ears from localities

near Coroico usually have row numbers near IG or less

(Plate XXXV, E, F, G), and have a high degree of tes-

sellation or interlocking of the grains.

Is it possible that ears with row numbers less than 16

are affected by contamination or by selection for larger

and softer grains which also reduced row number? The
oldest South American prehistoric ears have 14-lG rows

of small grains while later prehistoric ears have fewer

rows of larger and softer grains or may have more rows

and still have small hard seeds. This probably represents

the development of maize for special uses from an orig-

inal 16-rowed type, one type for boiling, parching or

grinding, the other for popping. It is significant that

much of the oldest maize in South America bears the

paired female spikelets upon a pedestal similar to that

in Coroico maize.

Prehistoric and pop corn are not included in this paper

because they present special problems. Pop corn has

primitive types as well as recent developments which

owe much of their character to mixture with the races

described here. In prehistoric maize there is much of the

same problem, with some primitive types which persisted

until quite recently and other types which may either

represent developments in the region where their remains
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arc now found or which may in prehistoric times have

been introduced from anotlicr region. The study of pre-

historic niui/e must be based hirgely upon the cars, for

even where otlicr material is found, it is practically nc\'cr

associated with an ear. For this reason a special set of

characters nuist be utilized. The most useful ones are in

the o'lumes and alveoles of the ear. but before valuable

be

fit. a technioue must be T

the specimens being studied.

Thickness of cob varies greatly and is quite indepen-

dent of the number of rows of grains. The cob may be

fibrous and flexible or lignified, hard and stiff. The paired

female spikclets may be attached by a broad base to the

lower margin of the alveolus so that a definite line of sep-

aration betw^een glumes and cob is lacking, or the si)ike-

may b m
Glumes vary from horny, thickened and sculptured

masses to delicate membranes, although the variation

witliin each race is rarely very great. Ijcmmas and paleas

vary much less.

Grains range from bird-shot si/cd spheres through

pointed, beaked, polygonal, dented and other forms to

the broad Cuzco grain. Most difficult to interpret is tlie

occurrcMiceof dentuig, and until some information on the

cause and control of denting is avaihible, it is impossible

to discuss the distribution intelligently. Denting is found

occasionally in all the races although it is often so slight

as to be barcl}^ perceptible. It is strongly present in

some A^alle and Cuzco maize.

Isodiamctrical polygonal grains which are widest at

their tips are usually correlated with tesselation. This

arrangement and shape of the grain is characteristic of

Coroico and Cuarani maize, which might lead one to sus-

pect that they liave been contaminated Avith Tripsacum,
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since a similar arrangement and shape occurs in ears from

maize-teosinte crosses. Ears of Cuzco maize with more
than the usual number of rows of grain often have iso-

diametrical grains in a tesselated arrangement. If this

had been the result of Tripsacum contamination, one

would expect to find it in the ears with lower row num-
bers instead of becoming more marked in the higher row

numbers. Salpor of Guatemala and Cacahuatzintle of

Mexico are similar to the man3^-rowed forms of Cuzco

and occasionally have isodiametrical tesselate arranged

grams.

Kernel width divided by thickness gives a positive

number which is an index to the grain cross section

(Table I). Variations in grain size are common in some
of the races studied and when prehistoric si)ecimens and

pop corns are compared with races described here, it may
be noticed that, although there are often vast differences

in the sizes of grains, there are simihirities in the shapes.

Colors have been used very little in this study for the

examples found in most collections are the extremes.

Colors are controlled by numerous factors which may
interact, be modified or inhibited, be restricted in action

to certain areas of the plant, or have a broad effect over

nearly the entire plant. The most significant feature of

colors in South American maize is the frequent occur-

rence of browns and reds or purples. These colors are

common in grasses. Brown grains are not only colored

by a combination such as yellow or orange endosperm

plus blue or purple pericarp, but by true brown pigments.

The common maize of many districts is often divided

into two types, a yellow and a white. This is true of the

altiplano, where there is a flint with yellow endosperm

and a white flour maize; of the valleys, where there are

yellow and white forms of Cuzco ; and of tlie Paraguay
basin lowlands, where there is a flour maize with a yellow
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(''brown*') alcuronc and a white flint which belong to

tlie Guarani race of niaize^

Highland maize is susceptible to smut just as the va-

rieties classified b}^ Mangelsdorf and Cameron (19-42) as

Andean were susceptible. Perhaps there is some connec-

tion between the use of corn smut as food, a conunon

practice in the highlands, and its occurrence. Lowland
maize grown at an altitude of 2,o00 meters in Coclia-

bamba, Bolivia, was rarel}^ attacked b}^ smut. On the

other hand, lowland maize grown in Cochabamba was

badly damaged by rust. Coroico maize was most severelj^

infested, then Guarani and least of all the Coastal Flints

and the highland races. Several commc^rcial yellow dent

inbreds from the United States were so badly covered

with rust that they died before tasseling.

IIaces of South American maize

Coroico mmzc

Coroico maize is the most unusual race known so far.

Some of its characteristics are found in other races, es-

pecially in Guarani (Plate XXXV, C, 1), E, F, G) but

tliese are encountered less frequently in areas remote

from Coroico, IJolivia, and no ears of this race have

been discovered more than a short distance from Coroico.

At present the race is restricted to those ears which have

the alternate arrai^gement of alicoles or which aj)proach

this condition and ha\ e enoui>;h of the other characters

(slender flexible ear, spikelet pairs on a pedestal, brown-

orange aleurone and brownish cob) to distinguish them
deflnitely from Ciuarani which is to the south and east,

and from mixtures with the Coastal Tropical Flints,

wdiich are found in parts of eastern Kcuador, and in Brazil

as far east as the states of Cioias, Maranhao and Ceara.

The town of Coroico is in a transition area close to the

division between the highland and lowland Indian groups
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on the margin between the lowlands and the highlands,

and not far from the separation of the Amazon and Para-

guay River basins.

The most peculiar characteristic of Coroico maize

Plate XXXV, A, B) is the arrangement of the ali-

coles which has been described on page 272. The long,

slender and flexible ears have a light brown cob with very

little pith and the shallow alveoles and slender pedestals

do not stiffen the ears like the trusswork system of deep
alveoles with the horny attached glumes of North Amer-
ican and most South American cobs. The isodiametrical

grains are nearly always brown-orange in color due to the

presence either of the brown aleurone characteristic of

Guarani maize or to a brown-oranye aleurone h the

unknown to students of maize. The presence of a dom-
inant inhibitor for other aleurone colors makes grains of

anj^ color except brown-orange infrequent in this race.

The plant of Coroico maize is as distinct from the

other races of South America as is the ear. When grown
in Cochabamba it tillers abundantly and has nar

leaves with a distinct hairy channel over the midrib.

All of the leaf sheaths hav'e hairs which are stifFer and
straighter than those found in the pubescent types of

Central America,

ow

G^uarani inahc

This is the maize grown throughout most of

mds and plains of the Paraguay River basin

inhabited mainly by the Guarani Indians and related

groups. The ears (Plate XXXV, C, D) usually have 12

or 14 rows of grains, are of good size, nearly cylindri-

cal, with the naked cob protruding bej^ond the grains as

in Tripsacoid types. The number of chromosome knobs
in the plants Mangelsdorf studied was extremely low
and some plants had no knobs. Although the cobs are
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CTcam-colorcd, firm, quite stiff and possess moderate

pith cavities and alveoles, some characters, especial I}^ in

those ears from Santa Cru/ Pro\'ince on the southeastern

l^olivian border, suggest Coroico maize* The grains in

Santa Cruz Vro\ ince are smaller, so strongly tesselated

at times that the pairs almost overlap, and a dominant

aleurone color inhil)it()r is found in most ears.

There are two types of Guarani niai/e, grown for sep-

arate purposes and planted separately: j^ellow soft flour,

called abatl morofi, and crystal-white flint, called abati

tup}. The yellow^ color of the flour maize is formed

a brow^n aleurone, other colors being absent when the

dominant color inhibitor is present. The flour types ap-

pear to be the older form. The ears of flint are stiffer,

more ligneous, more cylindrical; the aheoli are deeply

sunk into the cob, and the grains are rounded at the top,

less flattened and less compressed by the husks.

The apparent uniformity of Guarani maize must not

be interpreted as a lack of potential xariation. Concealed

within this race, in part by modifiers and inhibitors and

by human selection of two definite varieties, is an amaz-

ing amount of potential variation. From selected Guarani

ears it might be possible to develop many of the varieties

of South American higldand maize and still have some

characters which are not found in other varieties.

Coastal Trojucal 1^1nit

The orange-yellow tropical flint which is the most

conmion maize in Europe, Cuba and tln^oughout the

Caribbean area, is also found in eastern Ecuador, Brazil

and Argentina. This variety belongs to the race of trop-

ical flints described l)y Anderson and Cutler (1942) and

probabi}' has been spread by the Arawak, Carib and Tupi-

Guarani groups which i)opulated coastal areas from Cuba

to Argentina. In Brazil, where it is called Catcto, it was
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prev^iously limited to the coast, but is now spreading

rapidly to the interior where Guarani maize was grown
(Plate XXXV, H, T). The tight husks prevent nmeh
damage to the growing or stored ears and the hard flint

grains resist weevils. There has been much active and

intelligent work carried out in the selection of improved

varieties of Cateto. Much of the seed grown by that

name throughout Brazil originated in the State of Sao

Paulo and may be contaminated with North American
maize. The ears have 12 to 16 rows of flattened, not

isodiametrical, grains, are slightly tapered and have an

enlarged base, although this may not be evident in

some ears.

Altiplano mahc

Altiplano maize is widely distributed throughout the

higher or less favorable parts of the Andes from Argen-

tina and Chile to Ecuador and probably Colombia.

Altiplano maize plants are small and early, with few

leaves and tassel branches, occasionally with one or two
tillers, and nearly always with red or purple plant color

on leaves and culms. The ears are small and nearly

spherical, averaging about 14 rows of grains although

often these rows cannot be distinguished until the grains

are removed and the arrangement of the alicoles studied.

The grains vary from hard pop to soft flour, with a wide

assortment of endosperm, aleurone and pericarp colors,

and grain shapes from nearly spherical through ovoid,

pointed, beaked, imbricated and, very rarely, minutely

dented.

When plants are grown under adverse conditions or

near their growth Hmits, it is diflicult to distinguish be-

tween the effects of environment and heredity. The small

plants and nubbin-like ears of Altiplano maize (Plate

XXXVI, A, \\) resemble those produced under ad-
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verse conditions, yet wlien seeds are planted in u more

favorable environment, as in material from Lake Titieaea

planted under irrigation in Coehabamba, there is little or

no change. The specimens of maize Anderson described

from Uio Loa, Chile (1918), as well as most of the i)re-

historic material discovered within the present range of

the race, falls within the range of variation of Altiplano

maize. Like most of the prehistoric material, Altiplano

maize probably does not represent a primitive type but

ma}^ be one of the early de\'elopments which could with-

stand the environment in which it is grown and may in-

di(*ate tlie nature of the primitive type from which it

was develoi)ed.

UchukiUa mahe

The name, Uchukilla, is applied in Bolivia and I'eru to

a small crystal-white flint grown on the slopes of valleys

at about 2600 meters altitude. The race includes, how-

ever, some flour and semi-flint varieties, usually yellow^

known locally by

1

1 the same district, usually requiring 50 days from time

f planting to the appearance of the silks. The ears

Mate XXXVI, C, I), E) are small, with 8 or 10

straight rows of grains. These grains are widest about

two thirds of the distance from the base to the tip, and

freouentlv \erv sliLditlv beaked, pointed or dented. Ears

f Alt bers and

U
appearance. It is nearly always possible, liowev^er, to dis-

tinguish the few and distinct rows of nearly diamond-

shaped flattened grains of Uchukilla from the larger

number of somewhat irregular rows of rounded or slight-

Iv^ Dointed and imbricated ifrains of Altiplano maize.
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Valle maize

The favored pluces for human habitation in l^olivia

and Peru are the high kind valleys and it is in these val-

leys that agriculture is changing most rapidly. No longer

are these valleys isolated centers where the people live

shut off from their neighbors, and conserve their customs,

habits and crop plants inviolate. No longer do feudal

landowners and the state church, be they Incaic or mod-
ern, hold the workers to the soil, toiling on designated

crops and laboring in a limited area. Now restrictions

are few, travel is easy and rapid, and an influx of foreign

materials and methods has changed the passive Indian to

a confused citizen, AVith the loss of native customs, there

has been less rigidity in selection of seed for planting;

with the introduction of foreign customs and methods,

such as drinking beer instead of chicha, or using animals

instead of human labor, new varieties of plants are re-

quired. Maize in the valleys is in a volatile condition,

with old types being lost and abandoned or modified to

suit the newer concepts. An example of this has been

given in the growing of two special types of Valle maize,

sweet and Culli, or cherry pericarp, maize.

The four divisions of Valle maize, hanka sara or the

mixture for toasting, CiiIU or the cherry pericarp chiclia

maize, morocho or the ordinary field and general use

maize, and chuspiUo, the sugar maize, differ greatly in

length of growing season, size of plant and number of

rows of grains. All, except cliuspillo, have long grains

which are widest slightly above their center, and usually

dented and medium-sized strongly tapering or pyramidal

ears w^ith enlarged butts. As in all the races of maize

discussed in this paper, with the exception of Guarani

and Coastal Tropical Flint, the tip of the ear is rounded
and covered with grains.

Heterogeneity in Valle maize is increased by the plant-
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ing of a special corn for parching. The seed for this ])]ant-

ing is obtained from ears which vary in color or grain

shapes from the varieties normally planted, and which

are floury or nearly so. This seed, known as hanka sara

or sechys in Bolivia, thus contains the most varied assort-

ment of grain shapes, colors and markings whicli can be

found anywhere (Plate XXXVII, A, IJ). Dr. Martin

Cardenas, rector of the Universidad Autonoma Simon

Bolivar at Cochabamba, suggested tliat a critical study

of this group would reveal many varieties no longer in

cultivation in a pure form. Most of these varieties,

however, would fall into the Valle race of maize and

probably within the variation, except for color and some

extremes in grain shape, of the other three divisions.

Cul/i or morado recalls the purple dye corn of the Hopi

Indians. The plant is the earliest of the Valle maize,

smaller, the grains shorter and thicker, and the row num-

ber usually lower (10 or 12) than others of this race. It

suggests a close relationship with the very simihu" Uchu-

killa.

Morocho or huUcaparo is the most important maize of

the Valley of Cochabamba and similar forms arc tlie most

common ty])es of maize in other valleys of Bolivia, Peru

and Ecuador, Although tiie present form usually has 14

or 1(> rows of slightly dented flint grains and a brownish

color, there is a tendency to select ears which are more

variable in row number, softer and more dented and

yellow-orange in color. The cob is nearly always a rust-

red color.

CJiuspUlo or cJiuIpi is the sweet corn, eaten only in the

form of dried toasted grains or used by the wealthier na-

tives in the preparation of a special chichay but never eaten

in the form of green fresh corn, Tlie plant is very simi-

lar to that of moroclWy but the leaves are a lighter green.

The most curious feature of chuspil/o is tliat the number
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f tassel branches and the number of rows of grain are

pproxiniately double those of moroclio. The high spikc-

^t-node index of chusniHo suirtjests that it differs not

because it is sweet, but

ition. There arc freoue lied ears and some
splayed tips or slight bear-pawing, but the flattc

bear-pawed ears which are associated with high re

bers and hiirh spikelet-nodc indices in North A
d in South A

f-5

corn, nor is condensation usually foimd in the tassel

branches, though multiplication is common and charac-

teristic (Table I).

The gene for sugary endosperm in A^alle maize is prob-

ably the same as that involved in North American sweet

corn, but there is some suggestion that there may be

modifiers, for frequently the grains are not completely

translucent, but are opaque for part of their length when
crossed with North American sweet. It is also nossible

for

U be

so that they are very slender, almost nail-like and the

ear has become more rounded, with less tajjering to a

point and no visible enlargement of the butt. The grains

are usually light yellow or nearly white, though occasion-

ally red. In the purer forms the cob is white, but some
cobs are red or rust-red, esj)ecially where there has been

opportunity for crossing with morocho.

Two type of ears, one tunicate (called pdca sara or

hidden maize in Quechua) and the other with the double-

grained spikelets such as are found in Country Gentle-

man Q
used as medicine in the Bolivian hiizhlands. \\

f

but others had characters of Coroico or C

Valle maize. It is impossible to sav where
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these peeulhir and primitive types arose, but it is proba-

ble they will be found commonly in Valle maize because

of the preservation of the heterogenous hanha sara or

mixed toasting corn group.

Cnzco maize

This is the most famous South American maize for the

grains are so much larger than any others that they have

been collected more often and introduced in many places.

It is likely that the extremes of Cuzco represent a com-

paratively modern development, for in the valleys near

Cochabamba, Bohvia, with conditions as favorable as

those in Cuzco, Peru, the two forms (Plate XXXVI,
F, G, H, I) of this race are known by Spanish descrip-

tive names, mais amarillo and metis bianco instead of the

Quechua names by which they are known in Cuzco. The

soft texture of the floury endosperm resembles that of

salpor of Guatemala and caca/tuarJnflc of Mexico. Like

these two varieties, Cuzco maize may also be flinty, a

form in which it can be transported or stored in areas

where insects and mold would damage floury cars.

The ears are moderately long, tapered from a frequent-

ly enlarged and irregular butt to a round grain-covered

tip. Tj^pical ears of Cuzco maize have eight rows of

grains with spikclets so strongly paired that the cob in

cross section ai)pears like a cross, with deep sulci between

the rows of paired spikclets. Frequently the second and

third ears on a ])]ant or ears grown under difficult con-

ditions are distichous, with a flattened cob bearing one

row of paired spikclets on each edge, somewhat resem-

bling, even to the turned up lower glumes, some of the

progeny of teosinte-maize crosses. The grains on tliese

ears, as on ears which have not been completely polli-

nated, are elongated spheres with a slightly pointed tip

(the shape of the grains in teosinte and Tripsacum). Cuz-

[ 280 ]



CO grains are usuall}^ wide, flattened, slightly dented and

with a small beak or overhang on the ui)per edge similar

to that found in mueli ^^alle maize, in Mexican nvram-
idal dents, and some North Ann

Just as in Guarani maize, pi;

divisions of Cuzco maize, white

Guarani, there usually is no diffc

and both urc floiirv. The lari?e I

made two iiuiin

^Uow. but iinhke

seleeting ears with 10 or 12 rows for their plantings and
most of these show clearly by their shape and color that

they have been crossed with morochn, the most connnon
Valie maize. The yellow ears show most contamination

with other races. Both white and yellow Cuzco may
have calico pericarp, but most of the ears which exhibit

other colors are contaminated b}^ other races of maize.
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EXPLANATION OF THE ILLUSTRATIONS

Platk XXXIV. Tlirec alicoles of a maize ear with

tlie lower glumes cut away and the upper tflumes

and parts of the spikelets above the up[K'r illumes

torn off to show the attachment of the pairs of spike-

lets. One spikelet of each pair arose from a hair-

fringed callus in the depths of the alveolus while

the other spikelet was attached to the side of the

alveolus further from the center of the cob.

Plate XXXV. Representative ears of South Amer-

ican maize. A. Coroico maize, Coroico, Bolivia.

B. Coroico maize, Coroico, Bolivia. C. Guarani

maize, yellow flour, Conce[)cion, Paraguay. D.

Guarani maize, white flint, Concepcion, Paragua}'.

E. (luarani maize, with characters approaching

Coroico, near Robore, Bolivia. F. Guarani maize,

with characters approaching Coroico, near Robore,

Bolivia, G. Guarani maize, with characters ap-

proaching Coroico, near Magdalena de Ttenez,

Bolivia, H. Coastal Flint maize, State of Maran-

hao, Brazil. L Coastal Flint maize witli Guarani

influence, State of Ceara, Brazil.
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Plate XXXV I. Representative ears of South

American maize. A. Altiplano maize from shores

of Lake Titicaca, Bolivia. B. Altiplano maize from

shores of Lake Titicaca, Bolivia. C. Uchukilla

maize, Cochabamba, Bolivia. D. Uchukilla maize,

Cochabamba, Bolivia. E. Uchukilla maize, Tarija,

Bolivia. F. Cuzco maize, white, Cliza, Bolivia.

G. Cuzco maize, white, Cochabamba, Bolivia.

H. Cuzco maize, yellow, Cochabamba, Bolivia.

r. Cuzco maize, yellow, Sacaba, Bolivia.

I*LATE XXXV IL Representative ears of South

American maize. All the ears shown in this plate

are Valle maize. A. Toastinj^ maize, a speckled

ear in the mixed group of Valle maize, Sucre, Bo-

livia. B. Toasting maize, a white-capped red ear

in the mixed group of Valle maize, Cochabamba,

Bolivia. C. Cw///, Cliza, Bolivia. D. CuUi, Cliza,

Bolivia. E. Morocho or huUcaparo^ the common field

corn, Cliza, Bolivia. F. Morocho or huilcaparo^ the

common field corn, Sacaba, Bolivia. G. Chuspillo^

sweet corn, grown among morocho at Cochabamba,

Bolivia. H. Chuspillo^ sweet corn, Cochabamba,

Bolivia,
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RUBBER PRODUCTION IN CEARA. BRAZIL
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HcGH C. Cutler^

Although various commissions of the American gov-

ernment have been investigating rubber sources in the

Americas for many years, especially after measures were

taken by foreign governments to control rubber produc-

tion and prices, there still were rubber yielding plants,

as late as 1943, which had not been adequately studied.

Most of these, to be sure, had been tapped during the

rubber boom years, but the rubber buyer often did not

know which type of plant yielded a particular grade of

rubber, or from what district it had come. In one north-

eastern Brazilian state alone, Ceara, nine types of trees

were being tapped by the end of 1943; in many areas it

was impossible to find a rubber producing tree which was

not being utilized. However, little was known about the

production methods which were being used or whether

or not they could be improved upon. Studies of these

rubber yielding plants and the methods of extraction and

preparation of their rubber had been made earlier (Ule

1908, Zehntner 1914), but these were out of date by

1943.

Investigations carried on during 1943-1945 in Ceara

The data for this paper was gathered during 1943-45 while the

author was employed as Field Technician for the Rubber Develop-

ment Corporation.
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by field tcchniciMiis of the llubber Development C
United St

d bber sourees and disclosed

tliiit the local methods of production tlien in nse were so

well developed that only slight changes and improve-

ments were necessary to extract the maximum amount

of rubber from tlie available trees.

The various sources of rubber in Ceara and the methods

of rubber production w'ill be discussed in detail in this

paper.

The surveys showed that in Ceara only two genera

were important, //"^//^co/v/zV/ and Manihot, occurring wild

with the exception of some small {)lantings of ManiJiot

in northern Ceara made during the last rubber boom.

A few isolated trees of Castilla {caucho) and two small

colonies o^ Hcvca were planted in damp mountains near

Haturite, the Hevea seed coming from the territory of

Acre. AVhile extremely variable in yield, most of the

few Hevea trees are of good quality and are now being

tapped by the method used on most Eastern and African

plantations (Plate XXX\'1I1, A) which is by means of

a panel carefully cut with a jebong knile (Klippert 1942).

For several months in 1944 smoked sheets of Ile^'ea

rubber comprised the larger part of Ceara rubber ex-

ports. These were Far Fiastern plantation sheets (Plate

XVTIT, B) produced vmder Japanese control and

were being transported in Cerman ships which were sunk

near the coast by American planes and boats. INIany fish-

ermen earned more money during these months by sal-

vaging the floating rubber than they had ever earned by

fishing.

Hancoknia

This genus occurs from Paraguay and Bolivia through

the states of JNIato Groso, Sao Paulo, Goiaz and Minas

Gerais to Ceara, Piaui, Maranhao and Para in Brazil
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(Schery 1942). Although the genus IIanco?yi}a hiis been

split into many species and varieties, the present ten-

dency is to reduce the number. There are few herbarium

specimens, and for this reason the latest review of the

genus (Monachino 1944) can only be considered as a pre-

liminary treatment. Most of the material is called man-

gahcira locally and may be classified as Haiicornia spec-

iosa Gomes. In Ceara (map, figure 1) mangabeira is found

in small areas along the sandy coast, on the high sandy

chapada or wooded savanna of the Serra de Araripe, and

in one small isolated colony in the Serra de Ibiapaba

near Campo Grande. The trees vary in size from thick-

trunked, aged specimens, which resemble old apple trees,

-rt>"

50BAL

t*CV.

HANCORNfA
Manihot

ITAPIPOC

FORTALEZA
BOQUEIRAO////

MARANGUAPE V .CA5CAVE L

i

/

CANir^E
BATURITE

PEREI U /
CEARA

VK55ARE V 5. PEDRO

CRATO

'^'^y-

ly^AZlL,

Figure 1. Map of the State of Ceara, Brazil, with inset

map of South America showing location of the state.

{Draxcn hy Gordon W, Dillon)
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to slender saplings which frequently die after the first

tappinj^. Seedhngs are absent from most areas because

tlie local custom of burning the chapadas, even though

prohibited by law, has exterminated most perennial

plants which do not have a protective covering of bark

or lieavy leaf bases.

Only the poorest and most primitive of the Indian-

AA^hite mixtures live in the areas which niangabeira pre-

fers. Tl

and. ev(

figly resistant to innovations

ble to demonstrate positive

f a new method, there must be

overcoming incentive before the change will even be

considered. While this conservatism is characteristic of

most })eople dependent upon the soil, and equally true

of American farmers as well as Brazilian agriculturists

and woods-people, this conservatism is especially evident

in the Ceara coastal mangabeira areas, because most of

the tai)ping is done by women who are even more con-

servative in their outlook than men. The trees are usu-

ally tapped three times each year with deep V-notches

cut with a small paring knife. IJecausc the latex flow is

of short duration and cups are seldom on the tree for

more than half an hour, mangabeira may be tapped

throughout the year, in both the rainy and the dry sea-

son. For cups, tough and leathery araticum leaves {An-

nona coriacca Mart.) are folded into cones (Plate XL,
A), pinned with splinters or cactus spines and slipped

under a flap cut in the soft bark. If the tree yields well,

the shallow cup overflows; if the wind blows, it over-

turns. Even though the additional latex gathered by

using tin cups would pay for all the necessary cups in

less than two days, only a small portion of the w^orkers

have been induced to adopt them. Yet, even leaf cups

are an advance over the method which, though rare in

Ceara, is common in Maranhao, a state to the north-
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west. In this method, the bark is smootlied with a ma-

chete to within 4 mm^ of the wood on about a third of

the circumference of the trunk to a height of 70 cm.

Many pricks and small cuts are made in this panel with

the tip of the machete, and the latex which exudes is

scraped offwith a spoon and collected in a gourd. Many of

the trees tapped in this manner are left with huge gaping

wounds and cannot be rctapped even if they survive.

The best methods of tapping mangabeira are those

used in the Serra de Araripe. The workers organized to

tap on the high chapada use a special knife with one end

bent into a U for cutting the latex groove, the other

end sharpened to a point to make an incision cutting all

the latex vessels underlying this groove down to the

wood. ]?elow this V-cut a tin cup is pushed into the

bark to receive the pink latex. Cuts are made at 40 cm.

intervals from the ground as high up on the tree as can

be reached (Plate XXXVIII, C). Even branches as

small as a man's arm may be tapped and some trees

support as many as twenty-five cups. When a basal cut is

made before dawn, the latex may overflow a 120 cc. cup,

yet the same cut made at 10 a.m. would yield only 5 cc.

A few workers in the Serra de Araripe use the same

style of two-ended knife to cut a deep spiral groove on

the trunk, from the highest point they can reach to the

ground. Here a leaf is inserted in the cut to funnel the

latex into a bottle. While there have been reports of

trees which will fill a 7^0 cc. bottle by this method, these

trees must be extremel}^ rare, for even with cups the most

skilled worker seldom secures more than 400 cc. of latex

even from the rare large virgin trees. Claims of five to

eight liter yields must be received with skepticism. Most
trees can be tapped three times in good years, but only

once if rains are scarce.

Mangabeira latex usually coagulates very slowly in
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comparison with the latex of Hcvea and manisoba {Man-

i/iot) which coaguhitcs rapidly when it becomes slightly

acid. Two and three months old samples of mangabeira

latex may remain liquid e\en when they are slightly

acid. The strength and vulcanization properties of man-

gabeira rubber are affected by the methods of coagulating

the latex and handling the coagulum. It was a difficult

task, second ordy to that of inducing the natives to tap

the trees, to introduce acce])tab]e methods for rubber

preparation.

The natives have long used the dried strings of rubber

found in crude cuts on the tree for nuiking small hard

balls and the latex for making waterproof sheets or shoes.

In one good native recipe for coating cotton cloth a

tablespoon of powdered sulfur and the white of an egg

are mixed with a large cup of water, added to a liter of

pure latex and spread thinly over the fabric. AVhen dry

this is placed in the sun for a day to cure.

The first mangabeira rubber produced for export was

made by heating the pure latex in a bowl over a fire,

adding a variable amount of salt or alum, if either were

available, and removing the mass when it had coagulated.

A worker can do this so that all of the original water in

ft

wh bbe

tent of the original latex. The most practical method of

preparing the rubber in Ceara is to add an equal amount

of warm water to the latex and then a small amount of

a solution of table salt. Coagulation takes place within

half an hour. Locally made clay or wood basins are more

satisfactory for coagulation trays than the usual kerosene

cans, for the tannic acid in the latex does not then en-

counter rust and consequently the blue-black ink caused

by the rust combining with the tannin does not stain

the rubber.
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The coagiilum, about 3 cm. thick, is placed on a board

and rolled by hand to a sheet about G mm. thick, then

washed in a basin with water and hung in the shade to

dry. Home made rolling machines wliich resemble

wringers with wooden rollers are used in many places to

produce sheets of uniform thickness. To corrugate or to

smoke the sheets is inadvisable in Ceant because prepared

mangabeira rubber deteriorates rapidly, especially when
nearly dry and exposed to the air.

There are better methods for the preparation of man-
gabeira rubber, yet none is as satisfactory for field use.

My the use of exact quantities of expensive chemicals

and careful heating it is possible to produce a mangabeira

rubber which approaches Hevea in quality. However,
the native tai)i)crs lack the skill and the careful habits

necessary to accomplish this, and it was even difficult to

introduce the simple scheme outlined above.

Maxhiot

Manifiot is a large genus with its center of distribution

from Ceara to central Haia, Hrazil, It is best known to

Americans in the form of tapioca wliich is obtained from

Manihot cscidcnta Crant/, a species native to l?razil,

and like Hevca, extensively grown in the East Indies.

As in the genus Hcuicornia many species have been de-

scribed, but the paucity of s])ecimens in herbaria, the

scanty material upon which many species were based,

and the difficulties encountered in the field in ascribing

many of the variable trees to a definite s])ecies suggest

that a monograph of the genus based upon field study

in this part of Brazil is needed.

ManiJiot G^Iaziovii Muell.-Arg. , the large rubber yield-

ing species which has been tried on plantations in Africa

and the East but replaced by Hevca^ is native to the

Serras of Haturite and Maranguape, Ceara. Most of the
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Figure 2. Manisoba {Mamliol) tree types and tapjMng mt*tliods in

Ceara.

A. Piaui manisoba, tapped on the root with latex gathered in a dust-

lined hole in the irround.

B. Serra de Uruburetama mauiyoba with hand-sized pieces of bark

removed down to the wood. The latex dries and coa^ulrjtes upon

the bark and exposed wood surface in strings and globules called

choro.

C. Low-yielding manisoba typical of region west of the Serra de

Maranguape and of that about Sobral, Pereiro and Assare. The

trunk is hacked irregularly and the latex strings dry and coagu-

late upon the bark.

D. Brava manisoba which yields practically no latex, but has been

hacked experimentally to see if it will yield.

K, Manisoba of the Serra do Machado, west of Caninde. Below, it

has been tapped on the saliences of the trunk and the latex col-

lected in dust-lined holes in the ground ; above, it lias been tapped

experimentally with an Amazonas knife, a method which proved

unsatisfactorv for iren 1 u se.

F, Manisoba of the Serras de Baturite and Maranguape. Above, it is

tap|)ed with the daily paired upward cuts and the latex flows into

the tin cups; below, a i)ancl cut with the jebf>ng knife, a method

which is excellent only if the tapi)ers are careful and conscientious.
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trees are tapped by two upward cuts with a short ma-

chete or a narrow-bladed hatchet (Figure 2 F), A tin

cup is slipped under a sHt in tlie bark directly below the

vertex of the cuts (Phite XLI, A). The tapper begins

each Monday inserting one to eight cups about the cir-

cumference of each tree* On Tuesday he taps about six

inches below the previous cuts and affixes the same cup

with its now coagulated rubber into a slit below the sec-

ond tapping. This is continued until Saturday when the

lumps of rubber coagulated during the week are collected

and spread out to dry (Plate XLI, 13). These lumps are

often cut into smaller pieces to speed drying or are sold

at a low price (while still fresh) to a merchant who dries

the rubber to secure a higher price. Even though the

latex flow increases when the rains begin, tapping is dis-

continued, partly because cups frequently fill with rain

water before the latex coagulates, but mainly because

farming is done at this time.

In the damp mountains of Baturite and Maranguape
where the latex flow is greater, MauiJiot Glaziovii may
be tapped by cutting with a jebong knife in a manner
(Figure 2 F) similar to that used for Hcvea. A sharp

knife must be used and care taken to avoid injuring the

cambium. This method was introduced on two small

properties and in both cases the yield was greater per

man-day, much greater per unit of trees, and, when some
care was used in tapping, the trees were scarcely dam-

aged. The method was abandoned after a few weeks,

however, for the workers did not sharpen their knives

and would not use care to avoid cutting the cambium,

nor would they utilize the bark to greatest advantage.

The narrow-bladed hatchet which is used to prune coffee

trees in the mountains cuts a very small gash deep into

the wood and severs only a few latex vessels in the bark.

The short machete used on the mountain slopes and
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plains barely cuts to the wood, but opens more latex

vessels. By substituting the machete fur the hatchet or

inducing the producers to use wider-bladed hatchets, it

was possible to decrease tlie damage to tlie trees, preserve

a bark surface satisfactory for retai)ping, and at tlie same

time increase tlie yield of rubber with no extra labor, A
modified Amazonas knife to cut a deep groove was un-

satisfactory because cuts which were too close together

left tlie bark between them dry and dying, a ready shel-

ter for termites.

In the same area, the Serras of Maranguape and Ea-

turite, a type of manisoba tree occurs which yields

practically no latex. This is called mantsoha brava, wild

manisoba (Figure 2 D). There is a complete series of

intergrades between the best yielding manisoba and the

driest of these wild trees. It is difficult to say whether

there are two intergrading species or one variable species.

Frequently one can distinguish the extremes by their

bark, which is gray and thickened in the rubber-yielder,

and reddish or silvery (usually smooth and thin) in the

wild type. The natives believe that by hacking them

regularly, it is ]:)OSsible to stimulate or ''tame" {(un(uisar)

some of the wild trees so they will produce latex (Plate

XLI, C). If the latex does not flow after three or four

weeks of this treatment, the trees are abandoned. The
basis for this belief in ''taming**' is a phenomenon known
as wound-response. In response to the stimulation of

tajjping, manisoba and Hcvea both increase their yield

slowly for about three weeks when they reach a maxi-

mum at which they remain unless overtapped or injured.

AVest of the Serra de Maranguape the trees resemble

the hrava type, although in damp places they still yield

enough latex for cup-tapping. Trees of the drier places

are cut and hacked with the machete so the latex flows

over the trunk (Figure 2 C) and coagulates and dries in

[810]



strings or globules which are collected two weeks later

when the tree is hacked again. This type of rubber is

called clioro, or tears, and resembles the lacy strips left

in cuts made by other methods and sold under the name
of sernamby.

Still farther to the west, about the Serra de Urubure-

tama, excellent cho?'0 is produced by slicing the bark off

the trunks in hand-sized patches (Plate XLI, D and Fig-

ure 2 B). After the cuts are made, the latex is allowed

to drip over the trunk and dry for twelve to thirty days

before it is collected and a new series of cuts made. Most

of these trees are small, spindling, gnarled and scarred,

like the legs of undernourished children. There are some

larger trees which yield more latex and can be tapped

profitably with cups, but practically all of the rubber

produced in this area is choro. Several unsuccessful ex-

periments were conducted to find practical methods

which would yield as much or more latex than the local

cJtoro method and still not injure the tree. However,

the large exposed surfaces of clean wood left by slicing

off the bark are less harmful to the trees than the termite

infested areas of dried and dead bark about the cuts made

by other methods, such as those used in the Serra de

Maranguape. In the Serra de Uruburetama the horny

outer layer of the manisoba bark made it difficult to use

the jebong or Amazonas knife, and the low yields, scat-

tered stands, and rough terrain made it impractical to

tap daily.

Even farther west, in hills near Sobral, only poor-

yielding trees are found and none of the spindling but

good-yielding Serra de Uruburetama trees are seen.

Choro is produced by both of the methods described

:

hacking cuts over the surface of the trunk, or by chip-

ping away chunks of the wood.

About Assare in southern Ceara and Pereiro in east-
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ern Ceam, there are many manisoba trees which, Hke

those near Sobral, f^reatly resemble brava trees (Figure

2 C) and like them yield a resinous, though much more

abundant latex. The Assare and Pereiro trees are hacked

sevcrelj" every two to four weeks. After the dried rubber

is collected any part of the trunk which can be reached

may be hacked again. Most of the rubber is a dark and

sticky choro, but some of the cuts yield so much latex

that globules an inch or more in diameter are frequently

found. These are pressed out to form small plates about

5 mm. thick and 80 mm. long and are sold at a higher

price than c/ioro. These plates resend)le the rubber pro-

duced in central Ceara, west of Caninde.

West of Caninde rises a low mountain range, the Serra

do Machado, which is poorly represented on maps. In

this area there are many trees which yield a small amount

of latex. Some of the trees could be classified as brava,

while still others have a latex flow sufficiently large to

make the use of cups possible. Nearly all of the trees are

tai)ped from a point about a meter high to the ground

(Plate XI^, 15 and Figure 2 E) by slicing away the bark

on the four to eight saliences of the trunk. A small iiole

is dug in the ground and lined with a thin layer of dry

dust (called labatinga, iaud, or sim])ly po), which is care-

fully ])repared by pounding up calcareous clay and sie^•-

ing it. A sack of this dust is as much a part of the equip-

ment of a good rubber gatherer (borrac/ieiro) as the small

tapping hatchet (Plate XXX IX, B). The latex flows

over the surface of the powder which lines the holes and,

like raindrops on a dusty road, does not soak in but

coagulates into a small plate called cliapa. These trees

are tapped at infrequent and irregular intervals, the suc-

cessive ta])])ings merely removing a thin layer of the bark

on both sides of the original vertical cut, a procedure

which, although it cuts away tlie cambium, has much in

[
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common with the jebong cut panel. The rubber is gath-

ered after a few days and tlie tree may be tapped again,

although a tree is seldom tapped more than six times in

one season.

Well prepared chapa is a good rubber, because wiiat-

ever little dirt normally adheres to it can be easily re-

mov ed before selling. Tliere are several tricks employed

by the natives to add w^eight to the rubber. The most

common of these is to turn over the coagulated latex

before making a new cut and then to allow^ the second

flow to cover the dirty surface. When this chapa is re-

moved it presents two smooth and clean surfaces. A wise

buyer soon learns to be suspicious of rubber which is too

smooth and clean on both surfaces, so the tappers occa-

sionally leave the first chapa in the hole, kick in a small

amount of dirt and allow the new latex to flow in and

cover the dirt with rubber. This is more difficult to de-

tect unless the piece of rubber is suspiciously large, since

one surface is smooth and the other slightly rough. Care-

ful buyers have all the large pieces cut up because this

practice not only allows them to calculate the discount

which must be made for the dirt, but enables them to

dry the rubber faster, sell it at a better price as a grade

with higher rubber content, and reduce the freight and

taxes which are based on weight.

Many property owners in the Serra do Machado are

planting manisoba seeds with other crops. Snr. Jose

Velosa of Sitio Valtiburi has planted 900 kilos, about

810,000 seeds. He plants beans, corn, cotton, mandioca,

castor beans and manisoba at the same time in his field,

and the harvest is made in this order. At the end of two

years only a few plants of castor bean and cotton remain

and the mangabeira is ready to be tapped.

Most of the rubber produced in Piaui, the state west

of Ceara, is chapa. It is collected in a hole dug in the
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ground and lined with dust, just as in the Serra do Ma-
chado. Tlie tree and the tapping method differ. The
tree is seareely more than a large bush, branehed and

snreading from a short trunk (Figure 2 A and Plate XL,
grows very rapidly and some one year ohl trees

were olanted on fairly irood soil in northwestern

cy It

Pernambueo have been tapped.

Tn Ceara the only native Piaui type trees are found

along the southwestern margin of the state, and there

are seareely any plantings. To ta]) the tree the roots are

exposed, a hole is dug to reeeive the latex, lined with

tabatinga (Plate XL, D), and a groove is eut into tlie

root down to the wood. Every three or four days the

eoagulated vuhhcr chajm is collected and a new eut made
below^ the old one until it is difficult to reach into the

hole with the tool. At this time the tree is abandoned

for the year and, since the hole is rarely ever refilled, the

uncut bark frequently dries and the tree dies.

Well-prepared clean manisoba and mangabeira rubber

can be used instead of Hevea in many small rubber in-

dustries. To improve low grades like cJioro, wdiicli make
u]) the bulk of the Ceara production, w^ashing plants

have been established in northeastern Brazil. In wash-

ing, crude rubber is passed between two large rollers.

These revol\ e at differing speeds and separate the rubber

so that the streams of w^ater which flow over the rollers

remove anv dirt
ir>

d

f crene which

ds onlv to be dried before it can be utilized bv the

manufacturers. Washing low-grade rubber is difficult

and expensive. For this reason, and because of the great

diversity and variability of the Ceara rubber and the un-

predictable fluctuations in production, it is unlikely that

exportation will increase. Ceara rubbers cannot compete

in either quality or cost with the Hevea produced on
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plantations during the last decade. Industry will con-

tinue to prefer the uniform reliabihty of cleaner and

more abundant Hcvca.
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EXPLANATION OF THE ILLUSTRATIONS

Plate XXXVIIL A, Tapfjiug Herea with the je-

boncr knife im Sitio Irapurii near Baturite, Ceura.

This panel has been tapped for an entire season.

B. Smoked sheets of oriental Hevea rubber recov-

ered from the sea. C. Tapping Ilancornia near

Axixa, Maranhao, Even the branches are tapped

and some trees sui>])ort as many as twenty-five cups.

Plate XXXIX. A. Preparinj^ rubber from latex of

Haucornia near Axixa, Maranhao. R. Serra do Ma-

chado workers filling their bags with the fine dust

used to line the holes in which the latex is col-

lected.

Plate XL. A. Native women making a cup fron\

an araiicum \? Annoua corlacea Mart.) leaf for (fath-

ering the latex, near Cascavel, Ceara. B, Serra do

Machado manisoba tree tapi)ed with a small hatchet

on the saliences of the trunk. The latex floAVs into

a dust-lined hole. C. One year old i)lanting of

Piaui manisoba at Belmonte, Pernambuco, ready

for tapping. D. Lining a hole with dust to receive

the latex flow, at Belmonte, Pernambuco.

Plate XLL A. Inserting a tin cup in a slit l>elnw

the pair of tap{)ing cuts in a manisoba near Maran-

guapc, Ceara. B. Drying coagulated cup-lumps of

manisoba rubber at Maranguape, Ceara. C. Brava,

or wild manisoba near Maranguape, Ceara, which

has been hacked to see if it will yield latex. D.

Manisoba trees in tlie Serra de Uruburetama near

Irai^'uba, Ceara.
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A CONSPECTUS OF THE GENUS CUNURIA
BY

J. T. Baldwin, Jr.* and Richard Evans Sciiultes 2

The writers of the present article became interested

in the euphorbiaceous genus Cunuria as the result of in-

dependent field studies of Hevea, the genus of the Para

Rubber Tree. These genera are related, and, indeed, it

has been suggested (Baldwin in Journ. Heredity 88

(1947) 54; in Am. Journ. Bot., in press, ''Hevea rigid-

rfolia^^) that they possibly have hybridized. A critical

classification of the several concepts of Cunuria and an

understanding of their geographic distribution may con-

tribute greatly to an interpretation of the complex of

genera to which Cunuria shows affinities.

I

Cunuria belongs to the tribe Jatropheae. The genus

appears to be related to Micrandra, Hcvea, Joannesia,

and Nealchor^nia, and has especially close affinities with

Micrandra and Hevea. Bentham (in Journ. Linn. Soc.

,

Bot. 17 (1880) 185-2G8) observed that the first four of

^Professor, William and Mary College; Collaborator, Rubber Plant

Investigation, Bureau of Plant Industr}', Soils and Agricultural En-

gineering, U.S. Department of Agriculture.

Botanist, Rubber Plant Investigations, Bureau of Plant Industry,

Soils and Agricultural Engineering, U.S. Department of Agriculture;

Research Fellow, Botanical Museum, Harvard University.
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these genera * 'may to a certain degree be related to each

other. " Hiiber hiter described the nionotypic fifth genus.

Croizut, however, in a manuscript report on the Eii-

phorhhtccuc of the Tafelberg expedition, has stated of

Cunurui: "This genus would seem to be improperly

placed in the Eupliorhiaccac Gcloiiicac. I should be in-

clined to think that G-arcia Vohl, Sagotia Baill., Ostodes

Bl. , and Cunima Baill. , are not too far distantly related.

"

From Micrandrd, Cunuria may be distinguished by

its glandular stipules; by differences in the form of the

petiole glands, as well as of the disks and staminodes;

and bv the number and form of the stamens. Ciuniria

is at once set apart from Hcvea by having simple rather

than compound leaves; by having stipules; and by lack-

ing a staminate disk. It likewise differs from Joanncsia

by having entire leaves as well as by being apetalous.

Joanncsia appears to be diploid, whereas Ctiiuiria, 3Ii-

crandra, and Hcvca are, in great measure, tetraploid

(Baldwin in Journ. Heredity, loc. cit.). From Ncalchor-

iiia, Cnnnria can very readily be separated by its having

a pistillate disk ; by the presence of a rudimentary ovary

in the staminate flower; and by differences in the form

of staminodes and styles. Cmiuria, at first considered to

be completely dioecious, was recognized by Ducke (in

Notizbl. Bot. r.art. Berlin 11 (1982) 580) as having

monoecious representatives.

As now known and interpreted, Cuniiria comprises

four species and one variety. Two species are established

in the present pai)er, and one concept, recently described

as a snecies. is here reduced to varietal rank.

II

The distribution of Cuuur'ia is indicated on the ac-

compan3nng map (Fig. l). Strictlj^ speaking, Cumnin
is not a characteristic element of the flora of the great
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Fig. 1. Map showing the distribution of tlie species of Cunnria.





Amazonian ^/a/mf/a. The genus is typical of higher ele-

vations. It could be referred to as an element of the

'' upland '^ flora of the Amazonian region, but that ex-

pression might connote the eastern slopes of the Andes,

where the genus apparently is not represented. Since

Cunuria prefers the higher areas in the Amazonian re-

gion, it may be interpreted as a very old genus that has

spread from the ancient Venezuela-Guiana land-mass.

Both Schultes (in Caldasia 3, no. 12 (1944) 124-130; in

Chron. Bot. 9, no. 2/3 (1945) 123-127) and Baldwin (in

Journ. Heredity and in Am. Journ. Bot., loc. cit.)

have suggested that the hills rising sharply out of the

Amazonian plain in the Rio Negro-Rio Uaupes^ area of

Brazil and Colombia possibly represent a route, now dis-

continuous, along which plants migrated southwestward

from the V^enezuela-Guiana region. There may also have

been another route southward from the Cuianas, Bald-

win (he. cit. and in Am. Journ. Bot. 33 (1946) 215-21G)

has considered the Uaupes area to be the center of vari-

ability of both Hcvca and Cunuria,

Representatives of Cuniiria are known from the an-

cient mountains in southern British Guiana and Surinam.

The genus is also represented in southern A^^enezucla

along the Casiquiare. It is common along the u])])er Rio

Negro in T?razil and along the lower Rio Uaupes in Bra-

zil and Colombia as well as in the area around Sao Paulo

de Oliven^a (one of the highest localities along the Rio

Solimoes) and in the vicinity of Manaos (a relatively high

area near the confluence of the Rio Negro with the So-

limoes, with a vegetation rather like that of the region

of Serra de Sapucua, mentioned below). Cunuria is ex-

ceedingly abundant on the slopes of Cerro de La Pedre-

s
Tlie Rio Uaui^es, flowing through Colombian as well as Brazilian

territory, is known as tlie Rio \\'iupes in Colombia.
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ra on the Kio Caquetii (Japuni) in eastern Colombia. It

is known IVoni a single Peruvian locality near Iquitos in

I^orcto and has been collected from the high plateau be-

tween the Rio Tjivramento and the Rio Ipixuna, tribu-

taries of the Madeira, in Hrazil.

To these records we may add reports which suggest

other areas wliere Cinuiria possibly exists. South of the

moiuitains in the Guianas where the genus has been col-

lected, ''there are some hills off the Rio Trombetas and

near the T^ago de Sapucua, known as Cunuri mountains,

. . . . probably reaching four hundred feet" (Hrown,

C. B. and W. Lidstone: Fifteen thousand miles on the

Amazon and its tributaries (1878) 241). Since the name

cunuri is commonly applied to various species of Cuiiu-

na in Brazil and since the genus often dominates the

slopes of such low mountains, as observed on Cerro de

La Pedrera by Schultes and at Montepelago on the Rio

Uau])es by Baldwin, we presume that Cnnurla is com-

mon on the liills designated by Brown and Lidstone.

These hills are probably the ones now known as Serra de

Sapucua. In 19-18, a native rubber producer wished to

demonstrate to Baldwin a new kind of buttressed rubber

tree which might well be a re^jresentative of Cuiniria,

In the Rio Madeira reerion, Schultes heard re])eated ref-

buttressed rubber trees which

locally known vl^ pac da serinffucira
— ''father c

trees. " These are reputedly abundant west of H
between the Rio Madeira and the Rio Purus, ;

mav belomf to Cunuria.

bber

b

d k

as the AwiRv.onvAW plan add, Cunuria might b

f the Hora of the heights fringing

shores of the sea. Accordingly, one would reasonably

Cu
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the limits of that sea, for which now only a hazy outline

can be su^^ijested.

Ill

Cr.AVaS SPECIERUM VARIETATISUUE GENERIS CuXURIAEI

A, Folia chartacea, leviter marginata. Petioli graciles, l/s foliorum

partem aequantes vel longiores,

B. Folia circiter 2/3 lata quam longa, pleruinque 11 cm. longa,

7 cm. lata, sicco brunneo-fusca, nitida sed non glauca, venis

subtus elevatis, brunneis. Florum bracteae minutissimae. Stip-

ulae usualiter caducae. Inflorescentiae saepe coinpactiores.

(4) Cuniiria Spruceana

BB. Folia circiter 1/2 lata quam longa, plerumque 15-16 cm, longa,

7-8 cm, lata, sicco straminea, utrinque glauco-nitidissima, venis

non elevatis, subimmersis, luteis. Florum bracteae magnae,

usque ad 6 vel 7 mm. longae. Stipulae valde persistentes. In-

florescentiae saepe laxae. (5) Cunuria Spruceana var. hradeosa

AA. Folia firnie coriacea, valde marginata. Petioli crassi, 1/5 folio-

rum partem aequantes vel breviores.

C. Petioli crassi. Capsulae parvae, usque ad 3.5 cm, longae vel

breviores.

D, Folia elliptica, sicco laminis discoloribus, apice obscure

acuminata, basi usualiter cuneata vel subcuneata. Venae

tertiae venis secundariis paralleles, immersae.

(2) Cunuria crassipes

DD. Folia late ovata, sicco laminis subconcoloribus, apice

abrupte acuminata, basi usualiter rotundata. Venae ter-

tiae venis secundariis angulatim 90 , omnes elevatae.

(]) Cunuria australis

CC. Petioli crassissimi. Capsulae magnae, 5 cm, longae vel lon-

(3) Cunuria glabraGfiores,

IV

Cunuria Baillon in Adansonia 4 (iSCWi G4) 287;

Mueller Argoviensis in DC. Prodr. 15, pt. 2 (1866) 1123;

Mueller Argoviensis in Martins Fl. Bras. 11, pt. 2 (1874)

507; Caillon Hist. PI. 5 (1874) 190; Baillon Nat. Hist.

PI. 5 (1878) 190; Centham et Hooker fil. Gen. PI. 3

1880) 289; Baillon Diet. Bot. 2 (1886) 299; Pax in
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Englcr & Prantl Pflanzenfiim. 8, Abt. 5 (1890) 77; Pax
in Knglcr Pfliinzcnr. IV. 147 (Heft 42) (1910) IG ; T.emee,

Diet. Genre PL Phan. 2 (1930) 413; Reeord in Trop.

Woods 54 (1938) 18; Reeord & Hess, Timb. New
World (1943) L57-

ChisiophijUum Mueller Argoviensis in Flora 57 (1804)

518.

Deseriptio arehetypa

:

''Florcs dioeci. Mase. ignoti. Foem. calyx 5-partitus,

laciniis persistentibus imbrieatis. Discus hypogynus (an

androeaeum abortivum?) eupulaeformis glandulosus G-8-

lobus; lobis cuspidatis ovarii loculis dum G adsint) per

paria oppositis. Ovarium liberuni 3-loculare; loculis uni-

ovulatis; ovulo pendulo obturato; micropj^le extrorsum

supera. Stylus sessilis 3-partitus; laciniis crassis 2-fidis

reflexis ovario adpressis.

''.Vrbor ? foliis alternis, stipulis infraaxillaribus folia

juniora (ut in Artocarpeis) involventibus caducis; limbo

simplici basi glandulis 2 sessilibus concavis munito."

Deseriptio amplificata

:

Arbores magnae, elatae, pareo cum suceo lacteo, foliis

alternis, petiolatis, stipulis infraaxillaribus folia juniora

involventibus caducis. Folia Integra, penninervia, coria-

cea\el firme chartacea, pagina supra basim biglandulosa,

costis secundariis angulo am})lo decurrentibus, arcuatis,

tertiis reticulatis vel subparallelis, Pedunculi latcralcs vel

axillares, foliis multo breviores, rigidi,staminati simplices

vel i)arce ramosi, floribus in apice cymarum pauciflorum

ramorum sessilibus, Flores dioeci vel monoeci, apetali.

Floris staminati sepala quinque, valde imbricata, quin-

cuncialia; discus nullus ; stamina decern rcceptaculo el-

evato affixa; filamenta brevia libera; antherae dorsifixae,

loculi connectivo latiusculo adnati, longitudinaliter de-
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hiscentes, rudimentum ovarii tripartitum. Floris pistillati

sepala quinqiie, laciniis eis maris similia; discus hyi)ogy-

nus cupuliforinis, glanduloso-lobatus vel simplex, ova-

rium liberum triloculare, loculis uniovulatis; stylus ses-

silis, tripartituscum divisionibus bifidis, crassus, reflexus,

ovario adpressus. Fructus capsularis; capsula magna,
subglobosa vel saepe quasi ovoidea, in coccas bivalves

partiens, carnoso cum epicarplo et lignoso cum endocar-

pio crasso. Semina magna, ovoidea, testa Crustacea et

nitidissima, immaculata, ecarunculata. Albumen carno-

sum ; cotyledones planae, latae.

Species typicus: Cuiiiiria Spriiceana.

Nominis generis significatio: **Cunuri" in regione

typica nomen vulgare est.

V

1. Cunuria australis i?. E, Schultcs sp. nov.

Arbor magna, usque ad 20 m. alta. Rami robusti,

cinereofusco cum cortice crasso. Ramuli aequales, sub-

teretes, glabri, apice ipso autem cum stipulis cadueis-

simis, minute adpresso-pubescentibus. Stipulae triangu-

lares, minutae, mm. X2 mm. Petioli crassissimi, 30-35

mm. longi. Folia corlacea, marginata, late elliptica, apice

abrupte acuta, basi rotundata, 14-16 cm. longa, 7.5-9.5

cm. lata, venis supra nitidis glabrisque, non elevatis, sicco

stramineis, infra prominenter elevatis, fuscis, gland ulis

duabus comparate parvis, 1 mm. latis, fusco-nigricanti-

bus limbi basi. Flores ignoti. Capsulae subglobosae,

sicco usQue ad 3.5 cm. lonerae. 3.5 cm. in diametro: eni-

glabro

fibroso : endoc

ad 2 mm. crasso; valvis rcgularibus, dehiscentibus non
contortis, 2.8 cm.longis, 1.2 cm. latis, intus aureo-brun-

neis et striolatis. Semina iirnota.

[ 333 ]



Brazil : Estado do Amazonas—Basin of Rio Madeira, Municipality

Humayta, on plateau between Rio Livramento and Rio Ipixuna. Tree

60 ft. high. Cipoal." B. A. Krukoff's oLh Exped. Braz. Amaz. 1201,

November 7-18, 1984. (Typus Herb. Arnold Arb. ; Herb. N.Y. Bot.

Gard. ; Herb. Jard. Bot. Rio.)

This is the only representative of the genus which

ficant distance south of the A
River, a consid ted tlie snecifi

epithet. This new species of Cunur'ia is of considerable

interest because it has a capsule rather comparable to

that of C. crampcs, w^hereas in vegetative characters it

is extremely similar to C. Spriiceana.

The petioles of Cujiuria australis are much thicker

tlian those of C. Spruccana, and the leaves a])pear to

have been, in hfc, a bit more coriaceous in texture. The

stipules, if indeed they are present on Cunuria mistraUs,

are very caducous, just as they arc in C. Spruccana.

Cunuria australis is probably more closely allied to C.

Spruccana than to C. crassipcs, and the specimens have,

in the past, been identified as representing C. Spruccana.

The ligneous valves of Cunuria australis apparently do

not open violently, as in the other species of the genus;

the lack of the characteristic twisting of the valves is in-

terpreted as indicative of slow and gradual dehiscence.

A parallel example can be cited in the case of Hevca

minor HemsL, the only species in the genus in which the

valves open slowly, not in a violently explosive manner,

and persist for some time after the seeds have dropped.

The fruit of Hcvca Spruccana (Bcnth.) Muell. Arg.

open explosively, but the valves remain on the tree. The

capsule of Cunuria australis is only about half as large

as that of C. Spruccana; the woody endocarp is rather

thin, and the fleshy epicarp is much thirmer and measur-

ably less fibrous. The difference in size of t\

f shane and
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texture, it would be obvious that the Madeira collection

is specifically distinct from Cunuria Spruccana.

One could easily suspect tluit the Rio Madeira material

represents a combination of characters from two species,

in which case there might be apprehension that a specific

name is being assigned to a scgregant from interspecific

crossing. Cunuria crassipcs, apparently an extremely

localized endemic of the Rio Negro area, could be con-

sidered one parent of such an hypothetical hybrid, and
C. Spruceafia, also known only from a region far to the

north of the Rio Madeira, the other. Possibly future ex-

ploration may turn up material of Cunuria Sprnceana
and C. crassipes in the Rio Madeira. These species grow
in caatingas, often in association with Hevea I'igidifolia,

H. viridis and H. pauciflora var. coriacca (possibly cor-

rectly called H. confusa). All these plants, when "pure,"
seem to have precise ecological requirements, and these

requirements are similar for each of the species cited. It

is interesting, therefore, that Hevea viridis is known from
Borba on the Rio Madeira and that H. camporum (which

Ducke is considering as possibly a form of H. pauciflora

var. coriacca and which Baldwin would refer to H. con-

fusa) is known from the great plateau at the headwaters

of the Rio Marmellos, an affluent of the Madeira. These
localities are not distant from the general region w^here

the type material of Cunuria australis was found. It

would not be surprising, therefore, to discover in this

area additional species of Cunuria or any of the already

recognized species. Certainly the requisite ecological con-

ditions exist in the Madeira Valley.

T

2. Cunuria crassipes Mueller Argoviensis in Mar-
tins Fl. Bras. 11, pt. 2 (1874) 510; Correa Diccion. PI.

Uteis Brasil. 2 (1931) 482 ; Pax in Engler Pflanzcnr. I\

147 (Heft 42) (1918) 17.
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ClusiophyUiim Sprucci Mueller Argoviensis in Flora

57 (18(>4) 518.

Colomiha: Comisaria del Vnupes—Rio Papuri, vicinity of Tiracuara

Mission, alt. about 200 m. ''Trees tall, slightly buttressed, averafrincr

30 m. in heiirht and 60 cm, in diameter. Bark thin, averaging les

tlian 1 cm. Latex yellowish, scant, coagulating to a non-elastic gum.

Flowers greenish yellow. Trispermate Hevea-like capsule. Known

locallv as xcah'so-nc-ne in Tukano. " Paul H. Allen 30G8, August 18,

194a. (Herb. Gray).

Vknezukla : Territorio del Amazonas
—

"Arbor 70-pedalis. In syl-

vis nJ basin mentis Cocui," July 1853. Spruce 3029 (Herb. Kew)

;

"Prope San Carlos ad Rio Negro" Spruce 3029 {3J^74) (Herb. Kew;

< (

Herb. Brit. Mus. ; Herb. Univ. Canibr.); Prope San Carlos ad Rio

Negro, 1833-54." Spruce J47^(Herb. Brit. Mus.); * 'Arbor lactescens

GO-pedalis. San Carlos, in sylvis.'' April 1854 Spnice ^47^ (Herb.

Kew; Herb. Univ. Cambr.)--Rio Negro, near San Carlos. Richard

Spruce 3p4, 1853-54- (Lkctotypus : Herb. Gray; Herb. N.Y. Bot.

Gard.).—Same locality. Richard Spruce 3029. (Photo. spec. Hort.

Berol. in Herb. Gray; Herb. Field Mus, 646435).

Brazil: Estado do Amazonas— Rio Uaupes, Montepelago. *'In a

sort of caatinga-forest. Tree to 00 ft., buttressed. Fruit cherry-

colored, just as in Hevea coi\fusa and in contrast to the green fruit of

C. Spruceana SLud Cunuria sp, at Foz do Uaupes. Chromosomes: 2n

36." Norn, vulg, cunuri, J. T. BaldxcinJr,, 3673, March 17, 1944.

(Herb. Arnold Arb. ; Herb. Instit. Agron. Norte; U.S. Nat. Herb.
;

Herb. Kew.)—Same locality. '' In a sort of caatinga-forest. Tree to

40 ft., buttressed. Latex white. Fruit flushed with cherry red. Chro-

mosomes: 2 /i = 36.'' Nom. vulg. cunuri, J. T. Bahhdu, Jr. 3675.

March 17, 1944. (Herb. Arnold Arb. ; U.S. Nat. Herb.)^Same lo-

cality. **Tree to 40 ft., buttressed. Fruit cherry red. In a sort of

caatinga-forest. Chromosomes: 2 rt = 36." Nom. vulg. cunuri. J. T.

Bahlxcln, Jr. 3681, March 3, 1944. (Herb. Arnold Arb. ;
Herb. Instit.

Ao^ron. Norte: U.S. Nat. Herb.; Herb. Kew.)— Foz de Uaupes.

''Total height of GO ft., buttress of 3 ft. Wood of this tree in Har-

vard collection. Growing not far from C. Spruceana, Micramlra, Ilevea

viridlsy and 11. guianensis. Chromosomes: 2 n = 36". Nom. vulg. cunuri

da caalinga, J. 1\ Bahhcin, Jr. 3698, March 13, 1944. (Herb. Arnold

Arb.; Herb. Instit. Agron. Norte; U.S. Nat. Herb.; Herb. Kew.)

—Iraruca, I^*ana. ''Arvore 15 ms., 20 cm. (diam.) Latex. Madeira

dura, folhas quebradi(;as, verde negro no dorso ; claro no ventre. Ciinuri.
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Caatinga." Ricardo de Lemos FrSes 21396, "Sov. 16, 1945. (U.S. Nat.

Arb. Herb. 182^206.)

Enough collections of Cunaria crassipes are now iivail-

able to assure us that this species concept is compara-

tiv elj" constant. Apparently the species is a very localized

endemic of the upper Rio Negro area and the adjacent

lower Uaupes. This region is know^n to have high en-

demism, a fact which is emphasized occasionally, as when

Allen rediscovered Cumiria crassipes, one of the endem-

ics which Spruce collected there almost a century ago.

No other known species of Cunuria has the venation

of C. crassipes. Its coriaceous, strongly marginate leaves

are supplied with a relatively strong central nerve, rather

prominently elevated on the under surface but only

slightly so abov^e; eight or nine secondaries which are

extremely slender and hardly elevated; and tertiaries

which anastomose but which are, in general, parallel to

the secondaries. In all other species, the tertiaries are set

at right angles to the secondaries and are not parallel. All

specimens of Cunuria crassipes w^hich have been available

for study have the upper and lower surface of the leaf very

unequally discolored when dry, the upper usually con-

serving a very characteristic bluish-grey glaucescence.

The flowers of Cnnitria crassipes are still iniknow^n.

The specimen oi Froes 21396 in the U.S. National Ar-

boretum Herbarium has the remnant of one flower in a

poor state of preservation. It is possible to ascertain

from it, however, that the flow^er is much larger than in

Cunuria Spruceana.

According to the collector's notes, lialdtvin 3673, 3675

and 3681 have a capsule with a cherry-red epicarp wdien

ripe. Cunuria Spruceana, as stated on the label of Said-

win 3673, has a green epicarp.

Baldwin 3698, which is here included under Cunuria

crassipes, is larger than the typical material. The collec-
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tor has indicated that the tree was more robust than the

other representatives of the species which he examined

and that there were visible differences in wood-texture.

The leaves of lialdivin 3698 are larger and more bi'oadly

elliptic tlian is characteristic of the species. Furthermore,

the fruit is green instead of the usual cherry-red. AVhile

it may be true that Bahhdn SOUS does not represent a

*^pure" line of Ciuiiiria crassijjcs, there are no good dis-

tinguishing morphological characters to set it apart as a

separate taxonomic entity, and little of a definitive na-

ture may be stated regarding the possibility of admixture

of genes—^(perhaps) from C Spriiccana— until much
more field w^ork is carried out. It is interesting to note

that Allen 3068 very closely approaches the type in the

size and shape of the leaves. The leaves of this collection

are somewhat smaller than those of the Spruce material

;

those of the several Baldw^in collections tend to be some-

what larger. In no specimens of Cuiinria crassipcs are

we able to find traces of large foliaceous stipules. It is

probable that these do not occur in this species, or, if

they do occur, they are extremely caducous. All infor-

mation indicates that the buttress roots are much smaller

in Cuniiria crassipcs than they arc in C. Spriiccana^ and

the former is generally a much smaller tree than the

latter.

The epithet Cunuria crassipcs is being conserved, in

conformity with Recommendation XIV of the Inter-

national Rules of Botanical Nomenclature, over the ear-

lier Clnsioplfi/llnm Sprucci. Were the indicated combi-

nation to be made, a new name would enter into the

taxonomic literature. This name would be unfortunate

because of its resemblance to Cunuria Spruccana, and

endless confusion would be the result. In this connec-

tion, it should be noted that the name Clusiophylliini

Sprucci was based upon Spruce 3();:iU and 3474-. Although
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these two collections were, in the early period of inves-

tigation of the genus, referred to Cumiria Spriiceana,

there is no justification for Pax's citation of Clusiophyl-

lum Sprucci as a synonym of C. Spruceana (Engler

Pflanzenr. IV. 147 (Heft 42) (1910) 16).

Little is known about the latex of Cunuria crass'qjcs.

In Allen 3068, it was "yellowish, scant, coagulating to

a non-elastic gum"; while in Bakhvin 3673 and 3675,

the color of the latex is reported to be white.

In the opinion of the writers no known species of Cu-

nuria appears to be promising as a commercial latex

plant.

3. Cunuria glabra R. E. Schultes sp. nov.

Arbor monoecia, usque ad 75 pedes alta, radicibus cum
tabularibus. Folia valdissime coriacea, perfecte ovata vel

rarenter elliptico-rotundata, omnino glaberrima, in speci-

mine typico 18 21 cm. longa, 12-13 cm. lata (in speci-

minibus ahis multo minora: 10-10 cm. X8-11.5 cm.),

apice rotundata vel rarenter obscurissime subacuminata,

basi rotundata vel subcordata, valde marginata, supra

brunnea vel glauco-brunnea, venis omnino (praecipue

superfice inferiore) conspicue elevatis, secundariis octo

arcuato-adscendentibus, sub marginem ipsum tenuiter

anastomosantibus, tertiis prominentibus reticulatis sub-

parallelis, glandulis comparate magnis. Petiolus crassissi-

mus, sicco striato-fibrosus, 3.5-4 cm. longus, 4 mm.
crassus. Inflorescentia subapicalis, laxa sed pedicellis rigi-

dis crassisque, parce et minute adpresso-tomentellis.

Flores staminati alabastro subglobosi, 2X3 mm. in di-

ametro, calycibus ovatis, usque ad 5 mm. longis, 3 mm.
latis, concavis. Florum pistillatorum calyces similes sed

crassiores majoresque, 6 nun. longi, 4 mm. lati. Bracteae

magnae, concavae, ovatae, 6 mm. longae, 4 mm. latae.

Fructus {Pinkus 236) vivo usque ad 5.5 cm. longus, 3
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cm. latiis, endocarpio tenuissimo, epicarpio tenui ut

videtur, glabro, pcdunculo robusto usque ad 8 cm. longo.

DricH Guiana : Tafelberg (Table Mountain). Common tree 25 m.

tall, 10 cm. diam., rooting at base to 2 m. ; scant white latex oxidiz-

ing to yellow, leaves chartaccous ; fl. white; dom. high tree, north

of savanna 2." Bnssett Magnire 24279, August 10, 1944. (Tvits Herb.

Arn. Arb.).

British Guiana : Meinbaru Creek, upper Mazaruni River, Tree

in mixed forest, 70 ft. high; trunk 16 in. diam. ; latex wliite
;

fruit

green without, white within; seed edible." Albert S. riiilnis 23G,

February 16, 1939. (Herb. Arn. Arb.; U.S. Nat. Herb. 1776073;

Herb. Mo. Bot. Card. 1175213, 1175214; Herb. Field Mus. 1001560;

Herb. N.Y. Bot. Card.; U.S. Nat. Arb. Herb. 156385).

It would appear that Cuiiuna glabra is allied to C.

Spruccana. Croizat (in Bull. Torr. Bot. Club .57 (1940)

289) cited Pinkits 236 as representing Cumiria Sprucc-

ana. He pointed out, however, that the specimens "have

slightly larger leaf blades which are truncate or fairly

cordate at the base and larger capsules to 6 cm. long."

When sufficient material is amassed, it is at once evi-

dent that Cumiria glabra is distinct from C. Spruccana.

Besides the size and shape of

fFe

glab eme

narily

and margin; in Cunuria

ly thick, coriaceous and

)usly marginate. The floral bracts are rela-

Cunuria glabra, the ffowcrs are cxtraordi-

nd tho notinlrs are verv thick and ricfid.

4. Cunuria Spruccana Baillon in Adansonia 4

(18G8-C4) 288; Mueller Argoviensis in Martins Fl. Bras.

11, pt. 2 (1874) 510, t. 14; Correa Diccion. V\. Uteis

Bras. 2 (1931) tab.

liras. 3 (1934) 14.5.

Cointe A A

"Micra/idra ct rogonophora ? Cunuri H. Bn. ol. in

exs. Spruce" in Adansonia 4 (18G3-G4) 288.

Micrandra Cunuri Baillon ex Mueller Argoviensis in

DC. Prodr. 1,5, i)t. 2 (18GG) 1123.
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Brazil: Estado do Amazonas— Foz do Uaupes. Cumiri da terra

Jirme, 60 ft. bole above 6 ft. buttress to crown rising 30 ft. and witli

30 ft. spread. Wood fairly soft; sample of this tree in Harvard wood
collection. Seeds eaten by natives; see Spruce for preparation. With
Hevea and Monopteryx in unflooded forest. Chromosomes: 2 rt= 36."

/. r. Baldwin Jr. 3683, March 13, 19^.4^. (Herb. Gray; Herb. Instit.

Agron. Norte; U.S. Nat. Herb.; Herb. Kew.)— Serra Comande,
Umarituba (above Santa Isabel). '' Cunuri da terra Jirme.'^^ J, T, Bald-

win Jr. 3689, March 22, 1914, (Spec, cum fructu unico: Herb. Arn.

Arb. ; Herb. Instit. Agron. Norte; U.S. Nat. Herb.)—Sao Paulo de
Oliven^a. Mata. Arvore grande. Cwn«r/." Ricardo de Lemos Froes

20752, April 1945 (U.S. Nat. Arb. Herb. 182190, 1 82204).—Porto
Curucui, Sao Gabriel, Rio Negro, '^Terreno silicoso, beira rio nao

inundavel." Ricardo de Lemos Froes 21129, Oct. 9, 1945. (U.S. Nat.

Arb. Herb. 182193, 182205).

Colombia: Comisaria del Vaupes— Rio Papuri, vicinity of Santa

Teresita. ''Tall trees averaging 35 m. in height, and 80 cm. in di-

ameter above the conspicuously developed and unique stilt buttresses

which are produced to a height of 3-4 m. as laterally compressed

board-like flanges which act as flying buttresses, the bases widely de-

tached from the trunk, tlie arch often high enough for a man to walk

upright beneath. Leaves simple, with two basal disk-like glands. In-

florescence of small green flowers from axillary growth. Larisre trisper-

mate capsule typical of Hevea. Bark very thin, 6-8 mm., with scanty

latex which coagulates with difficulty, producing a non-elastic gum.
Seeds collected by the local Indians for food. Known as

'^ wah-puh^^

(Tukano)." Paul IL Allen 3063, August 15, 1943. (Herb. Gray).

Peru: Departamento de Loreto—^Mishuyacu, near Iquitos, alt. 100

m., forest. ''Tree 15 m. higli, fl. light yellow.'' G. King 1312, May-
June 1930. (Herb. Field Mus, 627499).

—
''Tree 20 m. high; fl.

yellow." G.Klug 1325, May-June 1930, (Herb. Field Mus. 627508).

—"Tree 18 m. high; fl. white," G. King SJ^O, October-November
1929. (Herb. Field Mus. 624153).

Venezuela: "Cunuri, ling Barre. Arbor vasta, 100-140 pedahs lac-

tescens, in radicibus exsertis late arcuatis suffulta. Pericarpium exter-

num subcarnosum. Ad Casiquiarem, in sylvis. Jan. 1853. Per partes

superiores fluviorum Nigri et Pacimonis ut etiam per totum fluv. Uaupes

vulgata." Spruce 3299 (Herb. Kew (two specimens); Herb. Brit.

Mus. ; Herb. Univ. Cambr.)
—
"Ad flumina Casiquiari, Vasiva et Paci-

moni. Cunuri.'' Richard Spruce 3299, 1853-54, (Typus) (Herb. Gray;
Herb. N.Y. Bot. Card. Photo spec. Herb. Geneva).
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In addition to the specimens cited above, we may refer

to several collections from the Rio Caqiieta drainage area

in eastern Colombia. These collections

—

Schultcs 5S69

and 5089 from the slopes of Cerro de La l^edrera and

Schuhcs 5895 and 5932 from the Rio Miritiparana—were

studied in the field, and critical notes, written in the

field, were published (Schultes in Caldasia 3, no. 13

(lO^.j) 247-24.9). Although the specimens, together with

several hundred others from the same region, were un-

fortunately lost in shipment, there is no question about

the identity of these four collections. The fruit w^as very

large, G cm. long or longer, and was, in all specimens, a

perfect match for the fruit of Bahhan 3689. A photo-

graph of the typical enormous buttressed roots was like-

wise published {he. cit. fig. p. 248). Along the lower

Caqueta and Miritiparana rivers, especiall}^ in the vicinity

of the town of La Pedrera (an important Martins type

locaHty formerly known and cited as "Cupati"), Cunu-

ria Spniccana is one of the dominant trees on high land,

especially where there are rock outcrops. 'I'he Mirana

Indians know the tree as ko-no-ko; the Yukunas as ye-

cha. Schultes (/oc. cit.) reported: "Where it occurs in

the lower Caoucta. Colombia, it is abundant, in some

forest trees and

minor nocket ltd

but seems to be

or well-watered areas where rock outcrops (sandstone as

well as granite) are frequent."

JMartius apparently did not collect this species in the

Cupati locality, where it is so well represented, because

he hannened to nass in the interim between the flowering

the January and Feb

Dugand in Rev. Acad. Colomb. Cienc. Exact. Fisic.

Nat. 5, no. 18 (1942) 212 fF.). Ducke, who collected

rather extensively in tiiis same locality in late 1922, ap-
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parcntly did not collect Ciinuna Spi^uccana, although

it should have been in flower at the time (Ducke in La
Geograph, 30 (1914-15) 8().5-872). This serves to indi-

cate the extremely localized and disrupted occurrence of

the species, a phenomenon which has been noted in other

regions for this as well as for other species of Cuninia.

A large tree probably representing Cunuria Spriiccana

was observed by Schultes in numerous discontinuous lo-

calities in the lower Rio Apa])oris in eastern Colombia

(Schultes in Chron. Bot. loc. cit.) during a survey of

Hcvca rubber which w^as made along that river in 1943.

Cunima Spruccana is an important food plant of many
Indians, for the seeds, like those of Hcveciy are a favorite

food wlien properly prepared. Spruce (in Hook. Journ.

Bot, G (1854) 333-337) reported that from the seeds of

"ciuuiri, abundant on the Alto Bio Negro, Orinoco,

Casiquiare, Pacimoni, etc. the iFidians prepare a paste

resembling cream-cheese in appearance and taste. The
seeds are first boiled and then steeped for some days un-

der water, after which they are broken up by the hand.

In the boiling, a quantity of oil is said to be collected;

. ... it is said to be as bitter as andiroba oil, but to

afford an excellent light." 'J'here is a handwritten nota-

tion on the herbarium specimen at Kew which gives

much greater detail concerning the native uses of the

seeds of Cunuria SpriiccdNa: "On the Uaupes and

around Sao Gabriel, a large tree, obviously allied to Si-

phojiia \^IIcvca\ called by the Indians Cunuii is frequent

in the forest. It has large arched buttresses at the base,

like the uacu \^Monopteryx Uaiicii Spruce ex Benth.],

from wdiich it is distinguished by milk flowing from it

when wounded. I have not yet seen its flowers or fruits,

but the Indians describe the latter as tricoccous, quite

as in SipJionia, and thc}^ use the seeds in a similar man-
ner. These being boiled 24 hours yield a small quantity
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of oil, which serves for lamps. The pulpy mess into

which the seeds luivc now fallen is packed in a basket

and kept under w^ater 3 days to sweeten ; when taken

out, it has a pleasant taste and no ill smell. It is eaten

without the addition of anvthinii else and may be kept

f->
time, but if the seeds have not been well b

quick poison, and Indians have fallen victi

autious use. " Schultes found the Indians c

Canueta in Colombia similarly utili/inoj Cii

Spniccaua as a food, and stated {Joe. cit.) that the seeds

"apparently contain a cyanide and, accordin«r to the na-

tiv^es, are extremely poisonous when taken internally in

the crude state." The Indians there "consume large

quantities of the seeds in the form of a greyish mash

wdiich is prepared by boiling the pulp in three waters to

remove the poison. This mash has a peculiar taste, some-

wdiat like burnt potato. According to the natives, salt

must not be added to this mash." Ducke reported this

use for Indians of the llio Negro (in Le Cointc Joe. cit.).

Allen 3063 records a comparable use by the natives of

the lifo Papuri, an affluent of the Vaupes which forms

part of the Colondjo-Erazilian boundary. And, in 1944,

Baldwin found the seeds used, just as reported in 1858

by Spruce, in the upper Rio Negro-Rio Uau])es region.

Cinnirid SpniccaiKi was the first species of the genus

to be described. An extended description api)earcd in

Flora Brasiliensis. The only two illustrations of Cunuria

have been of this species; the second is a poor copy of

the first which was published in Flora Brasiliensis. Prob-

ably because of this emphasis on one species, collections

of Cunuria have almost always been referred to C.

Spruccana. This has led to the erroneous assumption

that Cunuria Spruccana is more widely distributed than

it really is. As we interpret it, this s])ecies occurs, discon-

tiniir^iiv;lv^ in nn iwc or crescent IVom the Casiouiare and

[ 844 ]



Rio Negro southwestward across the easternmost por-

tion of the Colombian Amazonia to a locality near Iqui-

tos in eastern Loreto, Peru, and to the upper Solimoes in

Brazil The Peruvian specimens which are here referred

to Cuiiuria Spriiceana are slightly atypical in a number
of minor characters of the flowers and in having stipules

which are not readily caducous. In some respects, it

would seem that the Peruvian specimens are somewhat
intermediate between typical Cuniiria Spruceana and

C. Spruceana var. bi^actcosa. Until more collections are

available from this westernmost station for the genus,

we feel that it is unwise to interpret these variations as

representing a distinct taxonomic concept.

5. Cunuria Spruceana Baillon var. bracteosa
{Ducke) li. K. Schultcs comb. Jiov.

Cumiria hracieosa Ducke in Notizbl. Bot. Gart. Ber-

hn 11 (1932) 586, in synon. ; in Arch. Jard. Bot. Rio
Janeiro 6 (1988) 57.

Brazil : Estado do Amazonas^^Rio Solimoes, Sao Faulo de Oliven^'a.

Frecuens. Silva non inundabili, saepius locis humidis vel ad rivulos.

Arbor maxima, flor. albido-viridibus. " A. Ducke Herb, JarcL Bot, Rio

28519^ August 20, 1929 '*florif. , fructus maturi tempore pluvioso,"

(Typus), (U.S. Nat. Herb. 1516538, 1517678; Herb. Jard. Bot.

Rio; Herb. Kew).— Rio Negro super ostium flum, Curicuriary, Silva

non inundabili. Arbor magna radicibus tabularibus magnis, flor viridi-

bus." Nom vulg. Cunurjj, A, Ducke Herb, Jard. Bot, Rio 24873 j De-

cember 24, 1931. (U.S. Nat. Herb. 1G17664; Herb. Jard. Bot. Rio

24873; Herb. Kew).—Manaos, estrada do Aleixo. **Silva non inun-

dabili, prope rivulum. Arbor magna; flores masculi albi, odore ut in

Hevea.'' A, Ducke Herb, Jard. Bot. Rio 24874, December 18, 1941.

(U.S. Nat. Herb. 1617665; Herb, Jard. Bot, Rio 24874 ; Herb. Kew),
— Manaos. Matta da t. f. silicoso-humosa, loga humido perta d'um

riachinho. Arv. gr. com sa[)upemas altas, latex branca, fl. masc. braca-

centa com cheiro que lembra /fey^a." Nom. vulg. cunuri, A. Ducke 77

,

June 1932. (Yale School Forestry Mus. Ser. 21336; Herb, Field Mus,

657675).— Rio Negro, Sao Gal^riel. * Silva non inundabili. Arbor

magna flor. viridibus." Nom, vulg, cunurL A. Ducke 14^^ ^ February
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U), 1930. (Herb. Arn. Arb. ; Herb. Field Mus. 902328; Herb. Mo.

Bot. (lard. 1158515; Herb. N.Y. Bot. Card.; U.S. Nat. Herb.

1G93155, 1694-262; Herb. Jard, Bot. Rio 35437; Herb. Kew).—

Mannos, Estrada do Aleixo. Silva non inundabili. Arbor mafrna tiuv-

ibus albidis." A, Buche SJ^S, December 18, 1941. (Herb. Mo. Bot.

Gard. 1255541; U.S. Nat. Herb. 1875670; U.S. Nat. Arb, Herb.

167007).—Manaos, Igarajjc do Crespo. Ad niar*rinein i<i.apo. Arbor

magna floribus albidis. A, Ducke 1087, December 12, 1942. (Herb.

Mo. Bot. Gard. 1263939; U.S. Nat. Herb. 1832363; U.S. Nat. Arb.

Herb. 167008, 167009).—Tonantins. "Mata da terra firme, logar um-

ido. Arvore muito graiidc ; flor. branca<^'enta. Arbor maxima floribus

albidis," A. Duche looJf, February 10, 1944. (Herb. Arn. Arb. ; U.S.

Nat. Herb, 1906514; U.S. Nat. Arb. Herb. 16721 3). —Manaos.
*

'Arvore. Mata," Ricardo de Lemos Froes 20o0f), Feb. 22, 1945 (U.S.

Nat, Arb, Herb. 182200).—Sao Paulo de 01iven(,"a. Mata, caatinga.

Arvore." Ricardo de Levtos Froes 30697 , April 1945. (U.S. Nat. Arb.

Herb. 182201).

Cvnuria Spruccana var. hracfcosa is one of the most

wides])read concepts of the ^enus. It is found in the

upper Rio Negro in close proximity to Cunuria Sprucc-

ana; it is apparently frequent in the vicinity of Manaos;

and it is known from the Rio Solimocs. On tlic highland

forest floor near San Pedro on the Rio Iga (rutumayo),

between tlie Colombian boundary and the mouth of the

river, Schultes, in 1940, saw fruit and seed of what ap-

parently is C\ Spniccaiia var. hractcosa. This is the west-

ernmost known locality for the variety.

Cunuria Sprucea^ia var. hracfcosa is very easily recog-

nized and separated from C Spruccana by having re-

markably large floral bracts and large foliaceous stipules

which are extremely ])ersistent. In herbarium specimens,

the leaves of the variety invariably dry a glossy straw-

color, while those of the species alwaj^s turn a dull, dark

brown. Furthermore, the nerves of the former are yel-

low when dry and are not elevated; those of the latter

are dark brown when dry and are very prominently ele-

vated. The capsule and seed of var. hractcosa are very
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similar to, but always smaller than, those typical of the

species itself; the capsule usually measures about 4 cm.

long,

Ducke pubHshed Ciinuria hractcosa in 1938, but a

year previously he had said (in Notizbl. loc. cit.) tliat "zv\

dieser Art [C Spruceana] gehort wohl sicher das Herb-

armaterial das untcr dem Namen Cuiiuria hractcosa nov.

spec, von mir verteilt wurde ; wahrscheinlich ist iibrigens

diese Gattung monotypisch.'' It is obvious that Ducke
continued to regard his species, Cuiiuria hractcosa, as

synonymous with C Spruceana, because his more recent

collections of the former concept have all been deter-

mined by him as representing the latter, and, in 1984,

he reiterated his opinion that C. hractcosa should be re-

garded as a synonym of C Spruceana (in Arq. Instit.

Biol. Veget. Rio Jan. 1, no. 2 (1984) 91, footnote l).

A letter from Ducke (April 1982) attached to A.
Ducke 23519 in the Kew Herbarium states: ''I distrib-

uted the no. 23519 with the name Cunuria hractcosa

n. sp. (Sao Paulo de Olivcn^a, Solimoes Hiver), but lately

I collected similar material on the upper llio Negro, typi-

cal region of Cunuria Spruceana. Cunuria hractcosa dif-

fers of the description of Cun. Spruceana by bracteae

well developed and by the glandulae of the CcVterior of

the male flowers receptacle, but T now j^resume that

Spruce did not collected material in good conditions and

that the Cvnuria might be only of one single species.

Still, I dare to say that the flowers as well as the cap-

sules and seeds may vary in size on the same tree enor-

mously. Consequently, I resolved not to publish mean-

while my supposed new species."

VI

COXCEPTUS EXCLUDEXDl :

Anomalocalyx Uleanus {Pax ct Hoffman) Ducke
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in Notizbl. 15ot. Gart. Berlin 11 (1932) 344; in Arch.

Jard. Bot. Rio Janeiro G (1933) GO, tub. 6, fig. 8.

Gumma Uleana Pax et Hoffman in Engler Pflanzenr.

IV. 147. XIV (Heft G8 in part) (1919) .51.

When Pax and Hoffman described this concept and

referred it to Cunuria, they had only fruiting material

at hand. From flowering and fruiting material which he

had collected at the type locality, Uucke described the

genus Anoiiialocahjcc to accommodate the concept which,

up to that time, had been accepted as Cunuria Uleana.

We are in agreement with Ducke that this genus has no

relationship with Cunuria. A study of the remarkably

complicated flowers of Anomalocalya; Ulcanus, well fig-

ured by Ducke, indicates this fact. The structure and

texture of the capsule likewise substantiates such a

conclusion.

Cunuria ? casiquiariensis Crohat in Journ. Arnold

Arb. 26 (1945) 192.

When Croizat described this concept, placing it with

reservation in Cunnria, he stated clearly: " Cumiria is

suggested by the intangibles of habit and the characters

of the foliage, but the inflorescence is somewhat uncon-

ventional." The inflorescence w^ould api)car to diverge

so widely from that which is usual for Cunuria, that we
feel that this plant cannot be included, even provisional-

ly, in the genus. For several valid reasons, Croizat has

excluded it from Co?iCCVciva and Conccvastrum. In many
respects, it suggests Pogx)nophora, but the hick of stam-

inate flowers makes it impossible to be certain of proper

generic reference. In a number of other respects, it is

extremely similar to Micrandra.

Cunuria Gleasoniana Croizat in liull Torr. Bot

Club 57 (1940) 289.
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The presence of a definite caruncle on the seed of this

concept renders its inchision in Cununa untenable.
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EXPLANATION OF THE ILLUSTRATIONS

Plate XLIL Cunuria austrai.ts R, E. SchiiUes.

1, terminal branch, one lialf natural size. 2, two

valves of the capsule, natural size.

Draxcn hy G. W, Dillon

Plate XLIII. Cunuria cuassipes MucIL Arg, 1,

terminal branch, one half natural size. 2, two

valves of the capsule, natural size. 3, seed, natu-

ral size.

Drawn by G, W. Dilh)N

Plate XLIV. Cunuria glahra R. E, SchuUes. 1,

terminal branch, one half natural size. 2, two

valves of the capsule, natural size. 8, stamiiiate

flower, four times natural size.

Drnxcn hy G. W, Dillon

Plate XLV. Cunuria Spruceana BailL 1, termi-

nal branch, one half natural size. 2, two valves

of the capsule, natural size, S, seed, natural size.

4, pistillate flower, four times natural size.

Drawn by G, W. Dillon

Plate XLVL Cunuria Spruceana Bail/, var. urac-

TEosA (Ducke) R. E, Schnlfes, 1 , terminal branch

with inflorescence, one half natural size. 2, two

valves of the capsule, natural size, 3, seed, natural

size, 4, pistillate flower, four times natural size.

5, staniinate flower, four times natural size.

Draxcu by G. W. Dillon

Plate XLVIL Cunuria Struueana BailL Photo-

graph taken at La Pedrera, Colombia, showing

the enormous buttress roots so cliaracteristic of the

species.

Photograph by IL E. Schultes
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