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HYBRID OAKS OF NORTH AMIIIh \

Ernest J. Palmer

The recorded history of American hybrid oaks begins with the publi-

cation (36) of a description of X Quercus heterophylla by Francois Andre

Michaux in 1812. The short Latin description and notes and the excellent

colored plate in his Silva give a very good idea of the general characters

of the plant. It was believed by Michaux to be a distinct species, but he

made the significant statement that it was known only from a single stock

on the banks of the Schuylkill River in a field belonging to Mr. Bartram.

The plant was later propagated by seeds and cuttings from the original tree

and so found its way into a number of botanic and private gardens. There

was much debate among early botanists as to whether it was a species or a

hybrid, and there has been some difference of opinion as to the identity of

the parent species among those who regarded it as a hybrid. All writers

seem to have agreed that the willow-oak was one of the parents, but the

northern red oak, the black oak, scarlet oak, pin-oak, and Spanish oak

{Quercus falcata) have all been suggested as the other parent. It is now

generally regarded as a cross between the willow-oak {Quercus Phcllos)

and the northern red oak (Q. borealis).

Scattered trees discovered in different parts of the country in recent

years have been referred to X Quercus heterophylla on account of a

general resemblance in foliage. There is no reason to doubt that many

of these hybrids were identical in parentage with Bartram 's oak, but some

of them were probably of a different hybrid origin. The controversy over

this interesting oak was probably due rather to the conservatism of the

early botanists and to their philosophical or theological bias in regard to

species than to lack of internal evidence in the material.

Thomas Nuttall described X Quercus Lcana in 1919 (41), giving a clear

description and a good plate as well as a rather full discussion of the tree.

He pointed out its similarity to X Quercus heterophylla but concluded

from a study of material with mature fruit that it was "either a distinct

species or another strange hybrid." Mr. Thomas G. Lea, the discoverer

of the tree near Cincinnati, Ohio, expressed the opinion in notes quoted by
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Nuttall that it was a hybrid, most likeh between (harms imbrkaria and
(). vclutiua or (). cocciuca. Xuttall expressed a doubt, however, as to

whether such mixed races occur spontaneously in nature; and so he rather
discounted Lea's shrewd and correct surmise as to its origin and relation-

ship and decided to publish it as a species. This hybrid has since turned
up at a number of widely scattered stations and it has been brought into

cultivation in botanic gardens both in America and in Europe. It seems
to be one of the most frequent of natural hybrids, and it may be looked for

wherever the shingle-oak and black oak grow in proximity to each other.

In 1863 Dr. Albert K. Kellogg, a keen amateur botanist of California,

published a description of >. Qucrcus Mohrrus (31). This tree was also

believed to be a distinct species by the author; but it has since been shown
that it is without much doubt a hybrid between Qucrcus Kclloggii and Q.
Wislizeni.

Dr. George Engelmann was the first American botanist to pay particular
attention to spontaneous hybrids among the oaks and to publish notes on
them. In a paper presented to the Academy of Science of St. Louis in

1876 (24) he enumerated ten hybrids (hat he considered well authenti-
cated. Englemann did not propose any strictly new names for the hybrid
oaks, but he recognized the hybrid character of X Qucrcus heterophylla
and X Q. Leana, and he believed Qucrcus sinuata Walter 1

to be a hybrid
between the species now known as Qucn us /acvis and (). nigra. He also

adopted the name > Qucrcus trident at a for the cross between Q. imbri-
caria and Q. marilandka. This was based on Qucn us nigra ( marilandica

)

tridentata A. DC. Only the names of the supposed parent species were
given in discussing the other six hybrids. Three of the hybrids recognized
by Engelmann were between white oak species and seven between black

Several interesting points were brought out by Engelmann in the general
discussion. He mentioned the difficulty of dealing with the question of

hybridity in plants when the character of sterility fails, as it was stated,

is the case with the oaks where the *vv(}± "come true" and do not revert
to the parent forms. White and black oaks, he observed, are too distinct

to be crossed; among the white oaks, hybrids appear to be much rarer than
among the black oaks— or it may be that they are merely more difficult

to recognize; the seeds appear to be as fertile as in true species, but at the
same time they do not seem to propagate themselves or to spread in their

After the publication of Engelmann's paper it began to be recognized
among American botanists that natural hybrids do occur between certain
species of oaks.

In 1882 Dr. N. L. Britton described :•; Qucrcus Rudkinii (10) from
specimens collected near Keyport, N. J. This was regarded as a hybrid

!The name X Qucrcus Wallvriana was later proposed by Ashe (5) for this hybrid on

described b> Small in 1 >u ., Qunrus austnna
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between Quercus marilandka and Q. Phcllos. Other trees supposed to be

of the same mixed parentage have since been discovered on Staten Island.

N. Y., and at a number of other stations from North Carolina and Florida

to Texas. Several other hybrid oaks were discovered during the next

quarter of a century and some of them were given binomials by authors

who either recognized their hybrid character or regarded them as new

Dr. William Trelease entered the field in 1917 with a paper on naming

hybrid oaks (64). In the introduction he called attention to the fact that

two methods of designating plant hybrids were approved by the Botanical

Congresses of Vienna and Brussels — one by giving the names of the

parent species separated by the conventional X sign ; the other by using a

binomial preceded by the same sign. In discussing the desirability of

giving binomials to recognized hybrids he suggested that such names rest

upon a different basis from those of real species that are distinguished by

constant morphological differences; and that since they must be applied to

a variable group of plants having a common mixed parentage, they are

merely a phase of nomenclature rather than of taxonomy. Some of the

difficulties of using the first method were shown and examples were given

of the complications that arise when a new name is taken up for one or

both of the parent species. A list of the hybrid binomials previously

published was given in this paper and 25 new ones were proposed. Type

specimens were designated and brief descriptions accompanied by plates

were given for two of the newly named hybrids. These were X Quercus

paleolithicola and X Q. Schucttci. For the other hybrids only the sup-

posed parentage was given, except for brief explanatory notes on a few

of them.

A second and fuller treatment of the recognized hybrids was incor-

porated by Trelease in his monographic work, The American oaks, published

in 1925. In that work 55 hybrids were named, six of them under new

binomials, and another. X Quercus Byersii. was credited to Sudworth in

lit. Several previously published names were treated as synonyms. Brief

descriptions were given of the newly recognized hybrids as well as of some

of those named in the earlier publication, and bibliographical references

were supplied for all of them.

Although most of Trelease's monograph was devoted to descriptions of

the oaks of Mexico, it is a curious and perhaps a significant fact that no

hybrids were recognized in that region. Fuller evidence will in all proba-

bility show that thev are at least as abundant relatively south of the Rio

Grande as in the United States, and it is not unlikely that a number of

species recently described from Mexico will prove to be of hybrid origin.

In the interval between the appearance of Trelease's two publications

Professor C. S. Sargent contributed a paper (53) in which 11 new hybrids

were named and described and a variety was proposed for one of those

named by Trelease. ( X Quercus subjalcata var. mkrocarpa

)

.
Type speci-

mens and other collections were cited by Sargent for his newly proposed
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hybrids. A description was also given of X Qucrcus Millcchampii Tre-
lease, and an amplified description of x (). dubia Ashe. The latter was
held to be a cross between (Junrus churra and O. laurifolia, and X Q.
atlantica Ashe and x {). sublaurijolia Trelease were given as synonyms.

Several new hybrids have been named and described since the publica-
tion of the papers by Trelease and Sargent, and a number of references
to hybrids or supposed hybrids among the ,,a ks have appeared in botanical
papers and plant lists without binomials having been proposed for them.
A large amount of material of known or suspected oak hvbrids has been

brought together in the herbarium of the Arnold Arboretum and many of
the hybrids have been grown here both from grafts and from seeds taken
from the native trees. This paper is based largely on a studv of the
herbarium and living material in the Arboretum and on observations and
notes made on native trees in many parts of the United States. A few
specimens have also been examined in the ()r;iv Herbarium and in the
herbarium of the New England Botanical Club. Only a beginning has as
yet been made in the study of oak hybrid-,, and much more field work and
experimental work will be necessary before many doubtful questions can
be resolved. Some hybrids are so well authenticated by ample material
and by the obvious intermediate characters of the plants that there can
be little or no reasonable doubt as to their identity. Other identifications
must be regarded as merely hypothetical, and in some cases it is very
doubtful whether the parentage that has been imputed to them is the
correct one or whether they are really hybrids. Some cases of doubtful
identity are discussed in this paper after an examination of the material
and evidence available, but it is not possible to decide definitely on all of
them. But since hybrids are likely to be found in our native woods
wherever two or more species of oak of the same section or subgenus grow
together, and since they are a source of perplexity to most students, it may
serve a useful purpose to bring together a list of those that have been
named or that can be recognized with some degree of certainty, and to

review briefly the evidence on the subject.

The doubts entertained by the early botanists as to the occurrence of
"spontaneous mixed races in nature," as expressed by Xuttall, are under-
standable when the views generally held at that time as to the origin and
nature of species are taken into account. But in view of the accumulating
evidence, it is scarcely to be believed that any competent observer would
today question the existence of natural plant hybrids or that he could fail

to find examples of them in the field, if he keep his eyes open. Hybrids
among the oaks are probably much commoner than they were believed to

be by most botanists even a few decades ago, and it seems probable that
most if not all of the species within the sections of the annual-fruited
{Leucobalani) and the biennial-fruited {Erythrobalani) are inter-fertile

under the right conditions. But while this is true, it must not be inferred
that individual trees of hybrid origin are relatively abundant in nature.
A keen observer with a general knowledge of the native species is likely
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to find hybrids by careful searching in any region where compatible species

grow in close proximity; but he will probably encounter hundreds of

thousands or even millions of trees of the different species for every hybrid.

It is more than thirty years since the writer became interested in hybrid

oaks, and for many years he has been on the outlook for them while col-

lecting in many parts of the United States. It is perhaps not claiming too

much to say that a certain skill and understanding of the problem has been

developed. But in all this time and over so wide a territory probably not

more than a few hundred trees of unquestionable hybrid origin have

been encountered.

The greatest care and caution are necessary in studying hybrid oaks

both in the field and in the herbarium. Observations and field notes on

the compatible species growing in the vicinity of the supposed hybrid are

most important in determining the parentage, and this often limits the

possibilities very narrowly. There is no way of determining definitely

which parent species was the sire and which the mother tree, although, as

will be shown later, it may in some cases be inferred with considerable

probability. It is the conventional practice to write the names of the

supposed parents of a natural hybrid in alphabetical order, as Quercus

alba X bicolor, and not the reverse.

It must not be assumed that all aberrant forms are to be explained as

hybrids. Adventitious shoots, sterile branches and juvenile growth often

produce leaves of abnormal types or texture in many of the oaks. Some-

times after a period of drought followed by abundant rain trees will put

out new growth with leaves very different from the normal ones of the

species. The same thing may happen if the tree is defoliated by insects

and a second growth of leaves develops. In some cases these and other

monstrous forms of leaves have some resemblance to the leaves of hybrids,

and the uncautious or inexperienced student is likely to be deceived by

them. Without full material and a careful study of the living plants the

identification of spontaneous hybrids can sometimes be only tentative and

hypothetical. The fact of hybrid origin and the parentage of the cross

must be inferred from certain stigmata and from the intermediate character

of the leaves, fruit and other parts of the plant. In a hybrid these marks

run through the entire plant and are not confined to certain shoots or

branches, as is often the case in abnormal growth resulting from injury or

arrested growth, and they' differ also in character from monstrous forms,

in which the leaves of entire plants sometimes become llabellate, laciniate,

crisped or otherwise distorted.

It may be assumed that the ideal hybrid of the first generation would

be exactly intermediate in characters between the parent species, but it is

quite unlikely that any such perfectly balanced individual could be found

in nature. There is wide variability in different parts within every species

of oak, as in most other plants, and in a hybrid the different, variable

characters of the parents may be combined in various ways or any of them

may be predominant or subordinate in different degrees. Latent char-
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acters or tendencies in the parent species may also be brought out or may
be accentuated. Examples of this may be seen in the extremely large

winter-buds of some hybrids, in strange and exaggerated leaf patterns and
in an accelerated rate of growth.

The most obvious and easily detected hybrids are those between species

in which the leaves are narrow and nearly or quite entire, as in the willow-

oak, shingle-oak, laurel-oak or live oak, and species with broad and deeply
cut leaves. Hybrids of this character were the first to attract attention,

and their parentage can sometimes be determined from the leaves alone or

with the aid of field observation. The leave- of such hybrids are generally

extremely variable in outline and they are often bilaterally asymmetrical.

Some of them may be unlobed. as in the entire-leaved parent species; in

others the margins may be irregularly undulate, or there may be one or

more rounded or sharp pointed lobes on one side or on both sides of the

blade. In rare cases the lobes on vigorous shoots may be prolonged or

exaggerated beyond anything found in the parent species. It is as if the

growing plant had become bewildered between the two leaf-patterns and
the cells did not know which direction to take or how to arrange themselves.

In some hybrids in the white oak section, such as those between the

chestnut-oaks and species with deeply cut leaves, symmetry of outline is

usually preserved but the lobes are almost always simple and intermediate

in length between those of the parents. In many species of Qucrcus the

fruit is less variable and is of greater diagnostic value than the leaves.

This is equally true in hybrids, and in many cases mature acorns should be
seen before definite conclusions are reached as to the parentage. Unfor-

tunately, many hybrid oaks are without fruit, either because they are

found as juvenile plants or because of a real tendency to sterility. The
latter may be true in some cases, but some hybrid trees produce fruit in

great abundance. Hybrids between species in which the acorns differ

greatly in size, shape or character of the cup-scales can usually be detected

by the intermediate type of fruit; winter buds and bark may furnish

valuable clues, and these are particularly valuable in identifying hybrids

between species with similar leaves. In general it may be said that the

facility and certainty with which any natural hybrid can be identified is in

inverse ratio to the similarity of the parent species.

Among common American oaks there are a number of closely related and
similar forms, most of which have been treated as distinct species by some
authors and as subspecies, varieties or forms by others. Some examples
are Quercus borcalis and Q. maxima; Q. Shumardii, Q. tcxana and Q.
Schneckii; Q. jalcata and Q. pagoda; Q. laurijolia and Q. obtusa; Q. vir-

giniana, Q. minima and {>. ^cmiiia/a, <
t

). marrorarpa and (). mandancnsis

;

O. Muhlcnhcrgii and {). prinoidrs ; {>. sttilata and {). Margaretta; and Q.
Durandii, Q. breviloba and (). austrina. A number of others are found

in the western and southwestern states. Whatever status is given to such

closely related oaks, it may be assumed that hybrids would be at least as

likely to arise among them where the different pairs or groups grow in
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proximity as between more distantly related species. But in most cases

it would be extremely difficult or impossible to recognize or to identify

such hybrids on morphological evidence. Tt is not unlikely that some of

the slightly atypical forms that occasionally turn up to confound students

and authorities may have originated from such crosses.

Sargent in his description of X Quercus Ilarhisouii gave the parentage

as Q. stcllata var. Margaretta vir^iniund \ar. ,<;< miuata. and this accord-

ing to Trelease is Q. geminata - Margaretta. But plants that appear to

be hybrids between the typical forms of Quercus stcllata and (). virginiana

have been found in several places and an artificial hybrid between the

species was produced by Ness. The type specimen of X Quercus Har-

bisonii was labeled Q. minor (stcllata) X virginiana by the collector, and

I can see no convincing evidence in the specimen that it was not a cross

between the typical forms of the two species, nor that it differs in any

important character from the other specimens believed to be crosses be-

tween the post-oak and the live oak. The supposed parentage of X
Quercus pseudomargaretta was given by Trelease as Q. Margaretta X
stcllata. According to Sargent Q. Margaretta is a variety of Q. stcllata;

so in this case we would have, if we follow Sargent, a cross between two

varieties of the same species. But even if the two are held to be distinct

species, they are so similar in foliage, fruit and other characters and are

so closely connected by intermediate forms that recognizing a hybrid be-

tween them would seem to require some faith and imagination. A similar

situation exists with reference to other hybrids in which one of the supposed

parents is of debatable specific or varietal rank. Quercus Shumardii var.

Schneckii was named as one of the parents of X Quercus Shirlingii Bush

and of X Q. mutabilis Palmer & Steyermark, but except on grounds of

propinquity, it would have seemed just as probable that the typical form

of Q. Shumardii was involved. If Quercus borcalis and Q. maxima are

regarded as distinct species, it becomes a question which of them was one

of the parents in such hybrids as X Quercus heterophylla, X Q. Hawkinsii,

and others. According to Trelease, X Q. heterophylla is a cross between

Q. maxima and Q. Phcllos. If this is accepted and Q. borcalis is held to

be a distinct species, a cross between it and Q. Phcllos would be another

hybrid and should receive another name. It is not unlikely that both

forms of the northern red oak may have hybridized with the willow-oak

or with other species at times, but it is scarcely possible that any marked

differences between them could be found or recognized in spontaneous

The question of varieties of a named hybrid also arises. Can or should

forms or varieties of the hybrid "species" be recognized and named?

Sargent, as mentioned above, proposed a variety of X Quercus subjalcata,

and Baenitz in his description of X Q. Benderi subdivided it into the

variety coccinioides, with a forma voluto-annulata, and variety rubroides,

indicating which parent species the hybrid resembled more closely. Such

subdivisions might be multiplied indefinitely, since it must be expected
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that hybrids of identical parentage will be widely variable. To attempt
to give distinct botanical names to all such forms would, in my opinion,
result in complications that would more than offset any advantages. But
in the case of plants of particular ornamental or economic value and of
distinct appearance, it might be worth while to give them horticultural

Only a single tree of X Qucrcus hcterophylla and of X Q. Lcana had
been discovered when they were described, and while a number of examples
of both of them have since been found, they are both comparatively rare
as wild plants. This is true of all hybrids, and it affords some aid in

detecting and distinguishing them. But the fact that a form of oak is

rare or unique in a locality does not prove it to be a hybrid though it mav
strongly suggest it; for real species are seldom found so isolated unless the
tree is beyond its general range, and in that case it will usually be known
to be abundant elsewhere.

Hybrids are most likely to occur in nature along the margins of the
range of one of the parent species or where one is locally rare and the other
abundant. The reason for this is rather obvious; the chance of the rare
plant being pollinated by one of its own kind is small or nonexistent, except
in so far as it may be effected by self-pollination. On the other hand, the
chance of its pistillate (lowers being fertilized by the wind-borne pollen of
the dominant species is very great. In the case of a hybrid found under
such circumstances it may almost be assumed that the rare species was
the mother plant.

It may be stated as a general principle that, other factors being equal,
the chance for the production of natural hybrids between compatible
species increases in proportion to the numerical inequality of the parent
species in the immediate vicinity. Another significant implication of this

fact is that in hypothecating the parentage of a hybrid, especially if it is

an old tree, it is not absolutely essential that both species be found growing
with it, providing they are natives of the region and are known at no great
distance. For if one of the parents was a lone individual it may well have
disappeared from the locality.

While collecting in southern Illinois in 1919 and 1920 my attention was
first called to this principle as applied to hybrid oaks. The willow-oak
{Qucrcus Phcllos) barely enters the state from the south near the junction
of the Ohio and Mississippi Rivers. A few scattered specimens were
found in Alexander, .Massac, and I'ulaski counties in a region where the
pin-oak {Quercus palustris) is a common and dominant species. In almost
every locality where there was a single large willow-oak — and in some
where none was seen — obvious hybrids between this species and the pin-
oak were found. Some of the hybrid plants were mere sprouts that
probably would not long survive, but several had attained considerable
size. Similar evidence has been obtained in regard to other hybrids at
different localities. Specimens of X Quercus Lcana are often found along
the border of the range of the shingle-oak. and of X (). Saulci where Q.
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alba is locally dominant and Q. montana rare. In the localities where

X Q. bimundorum, described in this paper, has appeared the white oak

is a common tree and the English oak is known in cult ivation in the vicinity,

or it may rarely be found as an escape. Obviously, natural hybrids may

arise where the parent species are more evenly balanced in numbers, but

the chances for them are relatively less.

As may be seen by looking over the literature listed in the bibliography

at the end of this paper, most of it deals with accounts and descriptions

of hybrids found in nature and with discussions of them. Only a small

amount of work has been undertaken so far for the purpose of testing

supposed hybrids by growing seedlings on a large scale under experimental

conditions, and still less has been done in the controlled production of oak

hybrids by cross-pollination.

MacDougall (34) mentioned the generally unreliable and hypothetical

character of the evidence as to supposed hybrids in nature and he thought

that they should be regarded merely as suggestions to be tested by cultural

and experimental methods. He suggested three possible lines of attack

on the problem of the hybrid; (1) by synthetizing it from its supposed

parents; (2) by making an anatomical examination of the hybrid and the

supposed parents; (3) by growing the plants to see whether there will be

a separation of the ancestral characters in succeeding generations and a

reversion of some plants to the parent species. At the same time he pointed

out some of the difficulties and uncertainties as to the results that attend

such experiments. Cross-pollination in nature may have taken place under

an exceptionally favorable combination of circumstances that can scarcely

be reproduced artificially. One or both parent species as ordinarily recog-

nized may in reality have consisted of two or more elementary species

which might give quite diverse results in breeding. The characters of the

hybrid offspring might be quite different if the roles of the parent species.

as to which was the sire and which the mother plant were reversed, as was

indicated bv experiments with Oenothera. After growing a number of

seedlings from acorns collected from native trees of X Qucrcus hetcro-

phylla and X Q. Rudkini, he concluded that the former was without doubt

a hybrid between the willow-oak and the northern red oak, but that the

evidence was inconclusive as to the hybrid character of X Q. Rudkini.

Allard (3) gave an account of seedlings grown from several individuals

of X Quercus Saulei found in the vicinity of Washington, I). C. About

40 seedlings were grown by him, some of which had attained a height of

15 feet in ten years. The leaves showed considerable variation in outline,

with a dominance of Q. montana characters in the comparatively shallow,

more numerous and uniform lobes and in the presence of more or less

whitish pubescence beneath. However, a few individual leaves showed the

Q. alba influence in the larger, irregular lobes. Different individuals also

showed variation in autumn coloring, a number of them assuming the

typical red-brown color of the Q. montana parent, and others the coppery

red of Q. alba, while one individual with an obviously Q. alba type of
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leaves became brilliantly deep-red. In some of the plants the leaves showed
a tendency to cling to the branches until late in the season, as in (). alba.

while in others they resembled the (). montana parent in being early

deciduous. In Allard's paper several other hybrid oaks or supposed hy-

brids were reported as growing in the vicinity of Washington, and the

leaves, fruit, and winter-buds of some of them were figured. One of the

most interesting of these was the cross between Quercus pal list ris and Q.

Phcllos, of which two trees were said to be growing in a planting of

willow-oaks on Pershing Drive, just east of Glebe Road. The experiments

and publications of (laic, MacDougall, and others on hybrid oaks were
mentioned, the need for further study and experimental work was suggested.

In 1909 Professor Helge Ness began experiments in the cross-pollination

of oaks at the Texas Agricultural Experiment Station, College Station,

Texas, and obtained some significant results. The most striking of these

was a cross between the overcup oak {Quercus lyrata), used as the sire,

and the live oak (O. virginiana), as the mother plant. This hybrid has

also been found growing spontaneously in several places, and was named
X Quercus Comptonae by Sargent.

Ness published a brief account of this hybrid in 1918 (39), and a

second paper with a fuller account of work on hybrid oaks appeared in

1937 (40). At the time of the first report four of the hybrid trees planted

on the College campus had produced acorns although there had been no

male flowers, and the pollen for the fertilization of the female flowers must
have come from other trees, probably post-oak {Quercus stellata) growing

in the vicinity. The hybrids were symmetrical trees of rapid growth and
with attractive foliage, intermediate in character between the parent species

but with the overcup predominant.

In the second paper it was reported that seven trees of the original

cross-pollination had grown to full fruiting size and all of them had within

the preceding two years produced a profusion of both male and female

flowers, and while six of them had matured crops of acorns, the seventh

had remained sterile. The leaves <>f the second generation plants grown
from these acorns showed wide variability ranging from forms quite in-

termediate between those of the overcup oak and live oak to others that

could scarcely be distinguished from one or other of the parents. Mention
was also made of plantings of live oaks on the college grounds where the

trees began to bear female flowers about five years after they were set out

but no male flowers until several years later. Yet the young trees so

placed that they could scarcely receive pollen from any of their own species

bore crops of acorns. Several hundred seedlings were grown from these,

and the leaves ranged in character between those of the post-oak and live

oak, with forms that resembled neither. Xess also produced hybrids

through artificial pollination between Quercus stellata and Q. virginiana,

and between the latter and Q. bicolor, and he mentioned a tree in the same
planting that had been grown from ^vccl of a white oak growing beside a

post-oak, and that was an evident hybrid of the two species.
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S. H. Yarnell (72), and W. S. Flory, Jr. and F. R. Brison (25) have

more recently published papers on the Ness hybrids and have added

valuable additional information about them. A brief paper by Ernest J.

Schreiner and John W. Dufheld (56) mentions an artificial cross having

been made between the white oak {Quercus alba) and the English oak

(Q. robur). Spontaneous hybrids between these species have also been

found and are described later in this paper as X Quercus bimundorum.

While attempts have been made over a number of years to bring as many
as possible of the hybrid oaks into cultivation at the Arnold Arboretum,

no experimental work has so far been carried on in growing seedlings in

quantity under test conditions for scientific study. In some cases a num-
ber of seedlings were grown from seeds taken from spontaneous hybrids

or from other cultivated trees, but usually only a few specimen plants

were selected from them. Other hybrids were propagated by grafts or by

transplanting rooted plants. The conclusions that can be drawn from the

collection are, therefore, limited but not without interest.

Records show the following hybrids to be in cultivation at the Arboretum

or to have been grown here at some time in the past. Several of those on

the list did not live long enough to produce fruit or to be of much value

for study and, unfortunately, the records of some of the introductions have

been lost and other plants have been destroyed or injured by fires or other

causes. Those of which specimens were still growing in the collection in

1946 are marked with an asterisk (*) ; those grown from seed are indicated

by S, grafts by G, and where received as rooted plants by P. In a few

cases there is no record.

XQuercus Bebbiana* S, G, P. XQuorcus macnabiana S.

"
Bushii

•'

mutabilisS.

Deami*S, P " Rehderi* S, I'.

exacta* S, G, P. "
Robbinsii G.

humidicola S, G.
" Waltrriana S.

Jackiana* S, G.
"

bicolor Xmontana '.'

> S, < i.

Leana*S, G.
"

aliena var. acutissima

ludoviciana Xalba* (?) P.

var. niK-mphylla P.

Most plants that have been grown at the Arboretum from seeds of the

original hybrids found in nature and a few second generation plants from

cultivated trees have reproduced the characters of the hybrid parent more

or less closely, and in some cases with remarkable fidelity. There seem

to be a few exceptions to this, and it is a question whether other aberrant

forms or reversions may not have been discarded in selecting plants for the

collection. Only in a few cases were enough seedlings kept to afford a

basis for comparison.
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X Quercus Comptonac was grown from seeds sent by Miss Compton
from Natchez. Miss, in 19.S2. am] nine plants were set out, of which four

or five were living recently. They made slow growth and none of them
attained much size, so only the leaves could be studied. These all showed
unmistakably the intermediate character of the hybrid with considerable

diversity in each individual and slight average variation in width and
lobing on the different plants. It is interesting to find that this hybrid
offspring of two southern species is hardy in the Arboretum, as the live oak
has never survived the New Kngland winters, although the overcup oak
has been successfully grown.

X Quercus Lcana has been grown from seeds from several sources, and
the seedlings kept are all example- of this hybrid though with some varia-

tions in foliage and fruit. Five plants of one lot from seed collected in

southern Illinois were set out. and two of them have produced fruit. The
leaves of the different individuals differ considerably in average size and
outline. Most of them show some undulation or traces of irregularity or

lobing on some of the leaves. But in two of the plants nearly all of the

blades are entire and resemble some broad leaved forms of the shingle-oak.

On the other extreme is one tree in which the leaves are nearly all irregu-

larly lobed or undulate. The acorns are intermediate in character between
those of the parent species.

Six plants of a culture of X Quercus Rudkini, from seeds of a tree

found near Fulton, Arkansas, were set out and the leaves were studied
before some of them were damaged or destroyed by fire. In all but one
of the plants the leaves are mostly narrowly lanceolate and entire, some-
what resembling those of the willow-oak, though somewhat larger and
broader than is usual in that species. But they are thicker in texture,

strongly veined and pubescent when young on the under side and are

sessile or nearly so and often rounded or slightly subcordate at base, all

characters indicating the influence of the black jack oak {Quercus mari-
landica). One tree of the lot had much broader, more irregular and
mostly lobed leaves. A tree of \ Querais runcinata grown from seed of

a tree found in southern Illinois in 1919. has made a remarkably rapid
growth and in 1945 it was about forty feet in height with a trunk diameter
of about fourteen inches. The leaves are broader and more uniform in

shape than those of the parent tree and there is some resemblance to a

narrow-leaved form of Quercus borealis. Hut some leaves show a tend-

ency toward eccentric lobing and they are covered with a coat of easily-

detached pubescence on the under side while young. The acorns, of which
there was a large crop in 1945, are somewhat similar in size and shape to

those of Q. borealis, but with loose scales on the cups suggestive of the

(). imbricaria parent. The two large trees of X Quercus Sargentii, from
seed of the hybrid tree first recognized in cultivation, both show unmis-
takably the characters of (). montana and (). robur, although differing

noticeably from each other in foliage and fruit. Of three lots of X
Quercus Deami'i from seeds of the original tree none resemble the parent



1948] PALMER, HYBRID OAKS OF NORTH AMERICA 13

very closely and in the leaves of two of them there is a strong suggestion

of (Jutrats bicolor. None has yet produced fruit.

It has been stated that most or all of the species within the two main

sections of white oaks and black oaks are inter fertile and that in some

cases at least they produce viable fruit in abundance. There is also

evidence that some of them reproduce themselves with little change, re-

taining characters intermediate between the parent species. Since several

species are often found growing together in the deciduous forests through-

out North America, it may be asked, as Fnglemann asked, why are hybrids

not more common and why do they not tend to spread in their native

woods and to become dominant in some areas?

Perhaps there are physiological reasons that tend to reduce the fertility

of some oak hybrids, but evidence is lacking on this. And without resort-

ing to such an explanation, probably a sufficienl answer can be found in

the keen competition for survival and reproduction among plants in nature.

In a well occupied forest there is little chance for expansion, and reproduc-

tion is held to a minimum except where the pressure is relieved by some

extraordinary chance or vicissitude, such as an artificial clearing or thinning

or a similar result brought about by such natural causes as fire, hurricane,

climatic extremes, or disease among some of the competing species. A
large oak tree living for perhaps a century or more may produce literally

millions of acorns. But in spite of this almost incredible fecundity, very

few of them will ordinarily find a chance to germinate and of the seedlings

that do spring up perhaps only one or at best only a very small number

is likely to survive and to replace the parent as a fully grown tree. Even

under the most favorable conditions for hybridization the chance of the

fortunate survivor having sprung from an acorn produced by cross-pollina-

tion would seem to be extremely small.

In a hybrid found in nature there is of course no way of determining

whether it is a cross of the first or of a later generation. But the proba-

bility seems to be very great that it is the first. For if the chance for the

development and survival of the original hybrid are so small, the odds

against its perpetuation in a second generation are infinitely greater. It

has been suggested that certain supposed hybrids found in nature represent

crosses between more than two species, or in other words, that the bispecific

cross has been recrossed with a third species. The isolated hybrid pro-

duced by the fertilization of a rare or single mother plant by another and

locally common species would in all probability be pollinated by the

dominant species. And so in the improbable case of succeeding generations

there would be an increasing tendency to revert to the characters of the

male parent. It may be possible that under a combination of particularly

favorable circumstances a hybrid might be pollinated by a third species

and a compound hybrid result. But the chances for it occurring in nature

seem so remote as to be almost negligible. It seems probable, therefore,

that the great majority of natural hybrids are first-generation crosses

between two species.
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Several instances of experiments and results in the artificial production
of oak hybrids have been referred to above. But comparatively little has
so far been done in this field, although it would seem to be a most promising
one both from the Standpoint of its [practical value and its scientific interest.

In several cases the specific names used for one or both of the parent
species in the original publication of hybrid binomials have been changed

usage or interpretation. Among example,
Quercus nigra L., long used for the black jack oak but now held to applv
properly to the water-oak of the southern states. Quercus jalcata Michx',
which has again been taken up for the southern red oak instead of the
doubtful Quercus rubra 1... Quercus Prinus L., now used for the basket-oak
of the southern coastal plain instead of for the rock-chestnut-oak, which
is now called Quercus montana Willd., and a number of others. The
names originally used are generally shown in parentheses or are explained
in the descriptions. Differences of opinion as to the proper use of certain
names and in regard to the status of some named species, varieties, and
forms still exist among botanical authors. The names currently accepted
as valid in the herbarium of the Arnold Arboretum are used in this paper.
The figures in parentheses refer to the numbers of papers listed in the

bibliography. Specimens cited that were examined only in the Gray
Herbarium are designated by (G); all others are in the herbarium of the
Arnold Arboretum.

X Quercus anoeps hybr. nov. (Q. jalcata X imbricaria).

Arbor folds obovatis vel oblongo-elliplicis undulatis vel inaequaliter
lobatis 9-16 cm. longis 4 10 cm. latis apice aeutis mucronalis basi cuneatis
vel anguste rotundatis, maluris supra glabris infra fulvo-tomentosis.
Fructus ignotus.

The trees from which the type of this hybrid came were found along the
margin of upland woods near Rosiclair, Illinois, with both of the supposed
parent species growing near by. Other biennially-fruited oaks in the vicin-

ity were Quercus borealis var. maxima, Q. marilandica, and Q. vclutiua.

Unfortunately, there were no acorns either on this tree or on another of

apparently similar parentage found near Shawneetown, 111. But the shape,
texture and color of the leaves and other characters furnish convincing
evidence of the parentage. The narrowly obovate or oblong-elliptic leaves

are remarkably variable and many oi them are asymmetric in outline.

The range of the shingle-oak and of the southern red oak overlap in only
a few localities, and the latter was near its northern limit in the locality

where the hybrid was found.

Illinois: Rosiclair, Hardin Co, E. J. Palmer 15455, June 10. 17031 (type), Oct.
10, 1919; Shawneetown, Gallatin Co, E. ./. Palmer 15560, June 19, 1919.

X Quercus Andrewsii Sargent ({). macroairpa mululata) , Bot Gaz. 65:455 1918— Trelease, Mem. Nat. Acad. Sci. 30: 13. 1924.

This was described from a specimen taken from a group of large shrubs
spreading by underground stems, found in Dewey County, western
Oklahoma. Both of the supposed parents were growing near by. The
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leaves are intermediate in size and shape between those of the parent

species, the pubescence on the under surface being very much like that

of Qucrcus macrocarpa. The single acorn on the type specimen is about

2.5 cm. long including the rounded or slightly turbinate cup which covers

nearly half of the nut; cup scales pale pubescent, corky thickened toward

base,' the tips on upper rows prolonged and forming a short, sparse fringe

along the rim.

Oklahoma: Seibring, D. M. Andrews 69 (type), Aug. 17, 1915.

Although known from only a single collection, there can be little doubt

as to the hybrid origin and parentage of this plant.

X Quercus Asheana Little (Q. incana X laevis), Jour. Washington Acad. Sci. 33:8.

1943.

X Quercus Ashei T release (nomen nudum), Proc. Amur. Phil. Soc. 56:48. 1917;
'

Mem. Nat. Acad. Sci. 20: 13. 1924. Not Q. Ashei Sterrett, Jour. Elisha Mitchell

Sci. Soc. 37: 178. 1922.

Quercus entered X Catesbaei Ashe, Jour. Elisha Mitchell Sci. Sue. 11:88. 1894.—

Small. Hull. Torrev Pot. Club 22:7b, pi. 234 235. 1895.

Quercus brevijolia - Catesbaei Sudworth, U. S. Dept. Agric, Div. Forestry, Bull.

14: 170. 1897.

Although no description of this hybrid was given t

and the reference to Ashe's report clearly indicate the source. Tw(

were described by Ashe: (1) having the bark and general appearance of

Q. cinerea {incana) but with twigs, buds and fruit somewhat resembling

the other parent, and (2) with the general appearance of Q. Catesbaei

(laevis), but with acorns generally like those of Q. incana. It was stated

that ten or twelve of the first form were seen and several of the latter, but

no definite locality was mentioned. The following specimens of this

hvbrid have been seen:

Georgia: Traders Hill, /. A". Small, June 12-15, 1895; St. Marys, J. K. Small,

June 13 1895- Folkstone, T. G. Harbison 50, May 15, 1918, 106, Nov. 26, 1919.

Florida: Ella, Lake Co., Ceo. V. Sash 1577, .\ua. ls>>4; Imatilla, Lake Co, Geo. V.

Wish /?,s75, Mia., 1894; Zellwood, Orange Co., C. II. Baker 491-a-b-c-d-e, April 16,

1918- Orlando, Orange Co., T. G. Harbison 23, Dec. 5, 1917, E. J. Palmer 3H433,

April' 2, 1931; Jacksonville, 1. C. Harbison 1, 6, Nov. 9, Jo, April 23 1917; Gaines-

ville T G. Harbison 54, Nov. 11, 1917, 70, July 25, 1918; Sebnng, T. G. Harbison

41 July 29 63, Juh 30, 1 o 1 S ; Maine. I'itv, T. C. Harbison -/, Aug. 1, 1918; Lakeland,

T.'g. Harbison 4, 13, Aug. 1, 1918; Brookville, Hernando Co., J. Kelley 21, Sept.,

1941. Mississippi: Biloxi, T. G. Harbison 16, May 6, 1918.

X Quercus atlantica Ashe (Q. incana X obtusa?), Proc. Soc. Amer. Foresters 11:88.

1916.— Trelease, Mem. Nat. Acad. Sci. 20:13. 1924.

X Quercus dubia Sargent, Bot. Gaz. 65:452. 1918, in part, not Ashe.

Ashe described this as a new species but with the note that, "This tree

might be considered a hybrid between Quercus cinerea and Q. laurijolia.

but for the fact that both the fruit and the foliage are larger than in either

of those species." But a careful reading of the description and an exami-

nation of Ashe's specimens from the type locality and other stations

suggest that it is probably a cross between Quercus incana and Q. obtusa.

All three species are found near the type locality. Quercus obtusa and

Q. laurijolia are closely related and very similar species and it is not always
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easy to distinguish between them. The same difficulty may be found in

trying to identify hybrids in which they are involved, such as X Quercus
atlantica and X Q. sublaurijolia discussed later. The best distinguishing

characters between the species are that in Quercus obtusa the leaves are
slightly larger on the average, usually broadened above the middle, rounded
or obtuse at the apex, thinner in texture and earlier deciduous than in the

laurel-oak; the acorns are also larger.

Georgia: Lumber City (Telfair Co.), IV. W. Ashe 10,
Harbison o. May SO and Dec. 15, 10, 13, May 30, and 15,
r. G. Harbison il, Nov. 6, 1917. Florida: near Jacksonvill
no. or date), T. G. Harbison 4, 5, Dec. 7, 2, 11, 12, Dec 10, 23.

T. G. Harbison 3, Dec. 4, 1917; Lake City, T. G. Harbison 23
ville, T. G. Harbison 160, 164, Dec. 4, 1917, 202, Sept. 18, 1?

Quercus alba X Michauxii Britton and Shafer, N. Amer. Trees 203. 1908.

Although no description was given and no type specimen was cited bv
Trelease, this hybrid was, no doubt, based on a specimen in the Biltmore
Herbarium, no. 5723b, May 10 and Oct. 13, 1897. The earlier collection

consisted of young leaves and flowers to which mature leaves and acorns
were added in autumn. There seems to be no reason for questioning the

parentage. The leaves are intermediate in shape between those of the

parent species, with 6-12 pairs of rather uniform deeply divided lobes.

While young they are coated beneath with pale, loosely attached tomentum,
and at maturity they often become nearly glabrous except for tufts of

tomentum in the axils and along the principal veins. The acorns of the

type specimen and of most of the other fruiting specimens 1 have seen

resemble those of Quercus alba in size and in the corky thickening of the

scales of the cups, but in a specimen from Jackson Co., Indiana, they are

quite similar to those of Q. Prinus. In this and another Indiana specimen
the mature leaves are unusually pubescent beneath.

New Jersey: near Newtonville, Atlantic Co., /. W. Adams 4081, Sept. 24, 1937.
Delaware: Kiawen.se Station, near Wilmington (without date or name of collector).
Virginia: south ot Seatack, M . L. Fernald k Bayard Long 3002, Julv 30, 1934.
North Carolina: Biltmore, ex Herb. Biltmore, no. 5723b, May 10 and Oct. 13, 1897;
swamps near Clarkton, Bladen Co., ex Herb. Biltmore, no. 5723c, June 25, 1897'.

Florida: rich woods east of Tallahascc, A' 1/ Harper, Dec. o, 1924. Indiana: 3

miles east of Mendora, Jackson Co., C. C. Beam 10037, Sept. 13, 1915; near Bedford,
R. M. Kriebel, 1934. Texas: near Cleveland, San Jacinto Co., C. H. Midler 505S,

(as {). rhombica X rubra), Man. 'tree-, X. Amer. ed. 2, 2o2. 1922. — Trek-as

Mem. Nat. Acad. Sci. 211: 13. 1924. (as (J. \ lauri folia] rhombica x rubra).

The type specimen of this hybrid was collected from a tree growing i

>w, native woods, in close association with the supposed parent specie

Arbor folks obovatis vel oblonu;o-ol>o\ atis plenimque satis profunde 13-25-lobat
aturis supra idabris intra pn ulum ad venulas.



1948] PALMER, HYBRID OAKS OF NORTH AMERICA 17

and not from a street tree as stated in the description. The intermediate

character of the generally slightly asymmetrically lobed leaves suggest

the parentage.

Palmer 12748 (type),' Sept. 14, 1917, 13081, March 16, 1918; Sauer Lake, Hardin

Co., E. J. Palmer 13109, March 18, 1918.

X Quercus Bebbiana Schneider (Q. alba X macrocarpa), 111. Handb. Laubh. 1:201.

1904. — Sargent, Man. Trees N. Amer. ed. 2, 302. 1922. — Trelease, Mem. Nat.

Acad. Sci. 20: 13. 1924.

Quercus alba X macrocarpa Engelmann, Trans. Acad. Sci. St. Louis 3: 398. 1877.—

Sargent, Silva 8: 18, pi. 360. 1894.

Specimens showing various degrees of transition between the parent

species afford convincing evidence as to the hybrid origin and relationship

of this plant.

Canada: Stc. Anne de Bellevue, Oue., S. Baril, Oct. 8, 1939. Vermont: Char-

lotte, C. G. Pringle, Sept. 29, 1879. Ohio: Kenton, Hardin Co., R. E. Horsey 720,

Sept. 27, 1918. Indiana: Bedinrd, K. M. Krichrl Oct. 1, 1932. Missouri: Hanni-

bal, J. Davis 3629, Oct. 19, 1914; Svvope Park (Kansas City), B. F. Bush 9313, 9314,

Oct. 19, 1914, E. J. Palmer 22323, 22324, Oct. 21, 1922.

Also cultivated at the Arnold Arboretum and at Mt. Desert Nurseries,

Bar. Harbor, Me. According to Schneider, this hybrid was first found by

M. S. Bebb, near Fountaindale, 111., but I have not seen the specimen.

(?) X Quercus Benderi Baenitz (Q. borealis X coccmea), Allg. Bot. Zeit. 9:84.

1903, (as Q. coccinea rubra). — Sargent, Man. Trees N. Amer. ed 2, 248. 1922. —
Trelease, Mem. Nat. Acad. Sci. 2\): 13. 1924.

Believed to have originated spontaneously in cultivation. The hybrid

origin of the plant is indicated, according to Baenitz, not only by the

intermediate morphological characters and the yellow color of the autumn

foliage, but also by a microscopic examination of the stamens and by the

fact that the acorns are often sterile. A hybrid between two such similar

species as the northern red oak and the scarlet oak would, obviously, be

obscure and difficult to distinguish. An examination of the specimens

distributed by Dr. Baenitz rather suggests Quercus cllipsoidalis E. J. Hill,

a tree that was scarcely known as a distinct species in Europe at the time

X Q. Benderi was published, although it might very well have found its

way into cultivation without having been recognized. The small acorns

with the nut half or more enclosed in the narrow, turbinate cup are very

similar to those of the jack oak, and the leaves of both forms come within

the range of variability shown in that species.

Besides the specimens collected by Baenitz in Scheitniger Park, Breslau,

Silesia, in 1902, showing a seedling and mature leaves and acorns of the

varieties and form, I have seen others with nearly fully grown leaves,

collected by C. K. Schneider from the original trees, May 24-28, 1904.

There is also a sheet in the Arnold Arboretum herbarium collected by A.

Rehder, Blue Hills, near Boston, Mass., Sept. 22, 1900, and doubtfully

referred to this hybrid. The specimen is sterile and the leaves look much

like those of Quercus borealis. Hybrids between Quercus borealis and



18 JOURNAL OF THE ARNOLD ARBORETUM [vol. xxix

Q. coccinca are not unlikely to be found where the two species grow in

proximity, but I am somewhat doubtful as to whether X Qucrcus Benderi

represents such a cross. It is perhaps best to leave the question open until

fuller evidence is available.

X Quercus bernardensis W. Wolf (£>. montana X stellata) , Torreya 18: 161. 1918.

Several trees of this apparent hybrid were found by Brother Wolf in the

vicinity of Saint Bernard College, in Cullman County, northern Alabama,

and they were believed by him to represent a new species. In the descrip-

tion he stated that Quercus Prinus {montana), its principal associate, was
confined to the rocky slopes and cliffs, while X (). bcrnardcnsis was found

in a strip of lowland below the cliff. Other oaks mentioned as common
in the vicinity were Quercus alba. Q. stellata. and Q. velutina. Trelease

considered it a hybrid between Quercus alba and Q. stellata and therefore

a synonym of X Q. Ferncnei. The leaves are clearly intermediate in

shape between those of the chestnut-oak and the post-oak, and the acorn

in the one specimen in which they have been seen also indicate this

relationship.

District of Columbia: near Rock Creek, ex U. S. Xat. Herb., May 9, 1884.

Alabama: St. Bernard, Cullman Co,, W. Wolf .1, April 28, May 14, May 24, and
Oct. 26, 1918, B, Sept. 14, 1918, D, May 14, 1918, F, June 4, 1918; Cullman Co.,

T. G. Harbison 4, 6. Nov. 3, 1919; Yallevhead, T G. Harbison 26, June 26, 1918;

between Maud and Trio, Bibb Co., R. M. Harper, June 11, 1924.

Arbor ad 10-12 m. alt., foliis obovatis, profunde incisis lobis 7-9 obtusis

apice obtusis basi Ieviter contracts subconlatis vel auriculatis; petiolis 5-10
mm. longis. Fructus ovatus 1.5-2 cm. longus pedunculatus ; squamis
cupulae rotundae paulis crassis.

A small tree that is apparently a spontaneous hybrid between the white

oak and the English oak was found by C. H. L. Gebfert on a wooded
hillside on the west side of Centre Street, Jamaica Plain. Mass. This tree

was fruiting abundantly. Two trees of the same hybrid were discovered

by J. C. Swartley on the farm of Charles Mann, near Horsham, Pennsyl-

vania, and a specimen of one of them with mature leaves and fruit was
sent to the Arnold Arboretum. According to information furnished by
Mr. Mann and transmitted by Mr. Swartley, the trees were grown from

seeds collected from a tree near a farmhouse on an extension of the Easton

Highway, not far from Ivy Hill Cemetery. A large English oak was also

found near the road and both the white oak and swamp white oak were

growing in the vicinity. The name Syndenham Oak was proposed by Mr.

Mann for these trees, in honor of some of his family connections. Another

specimen collected in 1917 from a tree growing in the Harvard Botanical

Garden at Cambridge, Mass., appears to belong to the same hybrid.

Massachusetts: Jamaica Plain, C. //. L. Gehfert. Sept. 3, 1923 (type); Cam-
bridge, Botanical Garden (cult.), J. G. Jack, Sept. 13, 1917. Pennsylvania: near

Horsham, Montgomery Co. (cult.), J. C. Swartley S-S5S, Oct. 10, 1936.

Mention was also made in the introduction of the cross having been

made artificially (56).
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The type of this is a sheet in the U. S. Nat. Herb., collected by J. H.

Mellichamp at Bluffton, S. Car., Aug. and Oct., 1893. According to

Trelease, it is very like X Q. Melitehampi except for its larger and thinner

leaves. I have not seen the specimen nor any other material of this hybrid.

X Quercus Brittoni W. T. Davis (Q. ilicifolia X marilandica) , Bull. Torrey Bot.

Club 19: 301. 1892.— Sargent, Man. Trees N. Amer. ed. 2, 225. 1922. — Trelease,

Mem. Nat. Acad. Sri. 20: 14. 1924.

Quercus nigra X ilicifolia W. T. Davis, Scientific American, Sept. 3, 1892; Proc.

Nat. Sci. Assoc. Staten Id., Sept. 10, 1892.

According to the author, a number of trees of this hybrid were found

growing in sandy soil at Watchogue, on Staten Island, where both Quercus

ilicifolia and Q. marilandica were abundant. Examination of material

from the type locality and from several other stations furnishes convincing

evidence of the validity of this hybrid.

New York: Watchogue, Staten Island, W. T. Davis, May 10 (and autumn),

1894. Pennsylvania: Reading, Berks Co., E. J. Palmer 36321, Sept. 11, 1929;

David Berkheimer 4412, Oct. 10, 1943. New Jersey: Ocean Grove, J. K. Hayward,
Sept., 1890.

Acad. Sci. 3,3:9. 1943.

v Quercus coloradensis Ashe, Bull. Torrey Bot. Club 49:268. 1922. Not

The description of X Quercus coloradensis Ashe clearly indicates that

the live oak is one of the parents, but there is little to suggest the bur-oak

in any of the characters mentioned. 1 have not seen the type specimen

nor any other material that can be referred to it. The type was collected

along the Colorado River above Marble Falls, Texas.

X Quercus Bushii Sargent (Q marilandica vclutina), Bot. Gaz. 65:453. 1918;

Man. Trees N. Amer. ed. 2, 259. 1922. — Trelease, Mem. Nat. Acad. Sci.

20: 14. 1924.

Quercus inromita Palmer fas Q. marilandica X rubra Ifalcata]), Jour. Arnold

The type of X Quercus Bushii was collected near Sapulpa, Okla., and it

has since been found at a number of other stations from Pennsylvania to

South Carolina and westward to eastern Nebraska, eastern Kansas, and

Mississippi. The intermediate characters of the leaves and fruit in the

many specimens clearly indicate the parentage. In some specimens the

young shoots are extremely vigorous and the winter-buds are larger than

in either of the parent species. A further study of material from the type

tree of X Q. incomita makes it seem probable that it may be of the same

hybrid origin as X Q. Bushii, and it is accordingly treated as a synonym

Pennsylvania: Reading, Berks Co, E. J. Palmer 36308, 36309, Sept. 11, 1929,
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Carolina: Durham, D. S. Correll 6896a, Oct. 8, 1936. South Carolina: Spartai

burg, ex Herb. Biltmore, no. 5723e, Oct. 5, 1897. Georgia: Climax, T. G. Harbis

7, Nov. 6, 1917; Danielsville, Madison Co., A'. M. Wiegand & W. E. Manning 10<

Aug. 18, 1921. Nebraska: Table Rock, Pawnee Co., Thos. Howe, Sept. 25, 19;

Iowa: Soap Creek, Davis Co., Ada llayden 9836, June 26, 1939. Indiana: Deck
Knox Co., C. C. Dram 54322, Aug 1'), 1933, 54689, Oct. 8, 1933, R. M. Tryon 42t

Sept. 3, 1939. Illinois: southwest of Elbow. Richland Co.. Rob!. Railway 50t

July 22, 1928. Tennessee: Roan Co., D. M. Coffman, Oct. 3, 1889. Missoui
Buckner, B. F. Bush 9706, Oct. 3, 1921, E J. Palmer 22335, Oct. 22, 1922; Holn
Park (Kansas City), B. F. Bush 10368, Oct. 22, 1924; Allenton, G. W . Lettermi

July 28, 1911; Pertle Springs, Warrensburg, E. J. Palmer 36747, June 2S, 1930; Pn
perity, Jasper Co, K. J. Palmer 13852, Aug. 15, 1919; Joplin, Jasper Co., E. J. Palm

22735, May 21, 1923. Arkansas: Eureka Springs, E. /. Palmer 20500, Sept.

1921; Fayetteville, E. J. Palmer 23950, Oct. 1, 1923. Kansas: Neodesha, Wils

Co, E. J. Palmer 21379, May 23, 1922. Oklahoma: Sapulpa, B. F. Bush 13

(type), Sept. 20, 1895. Mississippi: Oxford, T. G. Harbison 16, Oct. 16, 1915.

X Quercus Byersi Sudworth ex T release (Q. macrocarpa X Prinus) , Mem. N;

Querrus Miehauui maerocarpa Sudworth, I. S. Dept. Agric, Div. Forestry,

Bull. 14: 158. 1897.

The type was found near Covington, Tipton Co., Tennessee, associated

with the bur-oak and the basket-oak, both of which are species of low or

alluvial woods. I have not seen any specimens of this hybrid, but from

the description and notes given by Sudworth there seems to be no reason

to question the parentage.

X Quercus caduea Trelease ({). incana : nigra), Proc. Amer. Phil. Soc. 56:48. 1917;

Mem. Nat. Acad. Sci. 20:14. 1924. Sargrnt, Man. Trees X. Amer. ed. 2,

266. 1922.

Quercus cinerea X oquatica Ashe, Jour. Elisha Mitchell Sci. Soc. 11: 90. 1894.

Ashe stated that several trees of this hybrid were found, all near the

coast, but no definite locality was given. I have not seen any of the

original material; but there are a number of specimens in the herbarium

of the Arnold Arboretum that have been referred to it. It is often difficult

to distinguish between this hybrid and X Quercus atlantica, although

there is a greater tendency for the leaves to be lobed or toothed near the

apex than in the latter.

Virginia: Cape Henry, Princess Anne Co, M. L. Fernald & Bayard Long 4863,

Sept. 12, 1935. Georgia: Dorchester, 7. (,'. Harbison 25. June 21, 1917; Folkston,

T. G. Harbison 71, July It), 90, July 17, 1918; Lumber City, T. G. Harbison 1, May
30, Nov. 14, Dec. 16, 1917. Florida: Gainesville, T. G. Harbison 69, 75, July 25,

1918; Alachua County, T. G. Harbison 101, June 20, 1919; Sebring, T. G. Harbison

62, July 30, 1918. Alabama. Cottondale, 7 G Harbison -11, 44, Mav 19, 1917.

Mississippi: Mississippi City, T. G. Harbison 8, Oct. 28, 1917. Texas: Milano,

Milam Co, E. J. Palmer 11712, April 27, 1917; Jacksonville, Cherokee Co, E. J.

Palmer 8597, Sept. 21, 1915; Bryan, Brazos Co, E. J. Palmer 10731, 10748, Sept. 17,

1916, 13474, 13476, April 27, 1918; Huntsville, Walker Co, V. L. Cory 19*24, Sept.

X Quercus Capesii W. Wolf (Q. nigra X Phellos), Castanea 10:91, 120. 1945.

The description of this hybrid was based on variants that appeared in a

planting of seedlings grown frorn acorns of a cultivated tree of Quercus

Phellos growing in an assemblage of Q. yiigra specimens at St. Bernard
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College, Alabama. The two species grow together over most of their wide

range in the southern states and what appear to be spontaneous hybrids

between them have been found in several places. Hybridization seems

also to have taken place among cultivated trees at other stations. The
hybrid may be a relatively frequent one, but it is usually difficult to

recognize it with certainty because of similarities of extreme forms of the

parent species, especially in the leaves of shoots and juvenile specimens,

which are often eccentrically lobed and quite similar in both, and they may
sometimes be mistaken for hybrids.

New Jersey: Cape May Co., Bayard Long 7943, Oct. 29, 1912. South
Carolina: Calhoun Falls, T. G. Harbison 19, May 20, 1918. Cultivated: Hort.

C. S. Mann, Hartsboro, Perm., C. S. Sargent, Sept. 13, 1914: Horde Hill, Sussex,

England, Stepkenien R. Clarke, May 18, 1933; La Maulevric, Angers, France,

The only material that I have seen of this hybrid is the type collection

of two sheets, R. S. Cocks 4702, Pineville, La., April 18, 1917.

The specimens have young but nearly fully grown leaves and pistillate

flowers. The leaves are mostly 7 to 15 cm. long and 2 to 6 cm. broad,

lanceolate or rhombic in outline, with nearly entire, undulate or eccentri-

cally lobed margins. There is no doubt that the plant is a hybrid, and

the shape of the leaves indicates Quercus obtusa as one of the parents; but

the character of the pubescence on the under surface of the leaves rather

suggests Q. jalcata as the other parent, and if that is the case, it would be

a synonym of X Q. beaumontiana. But in the absence of fruit it is

perhaps best to leave it among the doubtfully authenticated hybrids.

X Quercus Comptonae Sargent <(>. lyrata X virginiana) , Bot. Gaz. 65:456. 1918;

Man. Trees N. Amer. ed 2, 293. 1922.— Trelease, Mem. Nat. Acad. Sci. 20: 14.

Yarnell, Jour. Arnold Arb. 14:68. 1933.

This is one of the most interesting of the hybrid oaks both on account

of its striking characters derived from the very distinct parent species,

and because of the fact that it has been found growing spontaneously at

several stations and has also been produced artificially under conditions

that have permitted careful study. It is a handsome and ornamental tree

of rapid growth and should be valuable in cultivation. Although the live

oak is not hardy in this latitude and the overcup oak though hardy is far

north of its native range, several seedlings of the hybrid grown from
acorns sent by Miss Compton from Mississippi grew for several years in

the Arboretum until lost by fire injury.

Virginia: Williamsburg (planted on Courthouse Green, but transplanted from
Virginia Beach where it was found spontaneous), J. T. Baldwin, Jr. 5612, Jan. 20,

1947. Alabama: Selma, ("at old house on plantation"), T. G. Harbison 10, April

20 and Oct. 21, 1915 M
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1915 and 1916, C. S. Sargent, April 17, I'M 5, April 16, 1916. Louisiana: New
Orleans, R. S. Cocks, Oct., 1911, C. S. Sargent, Audubon Park, March 31, 1917.

Texas: alon« Payson's Creek, Matagorda Co., C. //. Mohr Q6, Dec. 18, 1880.

A number of specimens from cultivated plants are also in the herbarium

of the Arnold Arboretum, including several of the Ness hybrids grown at

College Station, Texas, others grown here from acorns sent by Professor

Ness and Miss Compton, and one from a small tree on the campus of the

University of Kentucky. Lexington, Ky., that is said to have come

originally from western Louisiana.

X Quercus cravenc-nsis Little ((). incana marilandica)
, Jour. Washington Acad.

Sci. 33:9. 1943.

X Quercus carolinensis Trelease, Proc. Amer. Phil. Soc. 56:48. 1917; Mem. Nat.

Acad. Sci. 20: 14. 1924. — Sargent, Man. Trees N. Amer. ed. 2, 2ot>. 1922. Not.

Q. carolinensis Muench. 1770.

Quercus cinerea x nigra Ashe, Jour. Elisha Mitchell Sci. Soc. 11:91. 1894.

Trelease gave no description and did not cite a type specimen when the

name X Quercus carolinensis was published. But Ashe's notes on the

plants and collections on which it was evidently based give a good idea of

the hybrid. He stated that perhaps ten trees were seen, all in the neigh-

borhood of the coast. 1 have nut seen the original material, but several

specimens in the herbarium of the Arnold Arboretum seem clearly to

represent it. In typical specimens the pubescence and veining of the

leaves show the relationship to Quercus marilandica and some of them

have the subcordate base and short petioles characteristic of that species.

The branchlets are generally stout and stiff, which is also a character of

the black jack oak; but in other specimens the branchlets are more slender

and the general shape of the leaves with long petioles and cuneate bases

more nearly resembles the other parent.

Virginia: south of Franklin, Southampton Co., M. L. Fernald & Bayard Long

8242, June 19, 1938 (G). North Carom na Carolina Beach, New Hanover Co.,

R. H. Gorjry 6241, Auk. 28, PUS (C); New Hone. T G. Harbison 27, 48, Oct. 9,

1917. South Carolina: Seneca, T. G. Harbison «085, April 29, 1922; Myrtle

Beach, Ludlow Griscom 16513, April 24, 1932. Georgia: Lumber City, T. G.

Harbison 3, May 29, •/, Mav 8, and /, Nov. 15, 1917; Climax. /'. G. Harbison 3, May
29, 8, 10, Nov. 6, 1917. Alabama Spring Hill, T. G. Harbison 5861, March 27,

1920. Texas: Fletcher, Hardin Co., E. J. Palmer 12741, Sept. 12, 1917.

(?) X Quercus Deami Trelease {Q. alba X Muhlenbergii) , Proc. Amer. Phil. Soc.

56:49. 1917; Mem Nat. Acad Sci. 2(1:14. 1924. Sarmnt, Man. Trees N.

Amer. ed. 2, 302. 1922.— Deam, Fl. Indiana 384. 1940.

Quercus alba X Muhlenbergii Deam. Kept. Ind. Bd. Forestry. Bull. 2: 127. 1912.

In proposing the name X Quercus Deami for this hybrid Trelease re-

ferred to Deam's description and plate (22). The fine original tree on

which it was based is now preserved as a state monument near Bluffton.

Ind. It was believed to be a hybrid between Quercus alba and Q. Muhlen-

bergii, and was so determined by G. B. Sudworth. The leaves have more

resemblance to those of Quercus alba in outline than to those of the other

supposed parent, and they are pale and finely pubescent on the under

surface. Some doubt has been thrown on the parentage by the fact that
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seedlings raised at the Arnold Arboretum from acorns supposed to have
come from the type tree have leaves similar to those of Quercus bicolor.

Should it be found that the tree is really a cross between Quercus alba and

Q. bicolor, the name would have to be regarded as a synonym of X Quer-
cus Jackiana. But since there may be a possibility of error in the record,

it seems best to suspend judgment until there is more evidence. Irre-

spective of the parentage of the original plant, some of the collections

enumerated below are probably crosses between Quercus alba and Q.
Muhlenbcrgii.

Pennsylvania: Waterside, Bedford Co., David Brrkhcimrr 5486. Aug. 21, 1944.

Indiana: 3 miles northwesl of Bruffton, Wells Co.. C. C. Deam 14117, Sept. 28,

No. 14131, Oct. 5, 191.5, No. 22100, Sept. 24, 1916, No. 49948, Sept. 22, 1930 (all from
the type tree). Illinois: New Haven, White Co., E. J. Palmer 15298, May 28,

1919. Kentucky: Litchfield, Grayson Co., 11'. W. Eggleston 5444, Oct. 11, 1909 (G).

X Quercus Demarei Ashe (Q. nigra x velutina), Jour. Elisha Mitchell Sci. Soc.

41: 268. 1926.

Quercus nigra X velutina? Palmer, Jour. Arnold Arb. 7:119. 1926.

I have not seen the type specimen, but several collections in the her-

barium of the Arnold Arboretum seem to be hybrids between the water-oak

and the black oak.

Arkansas: Boto, Pike Co., D. Demaree 9395, Sept. 29, 1932; Craighead Co.,

D. Demaree 7180, Sept. 18, 1929: Hot Springs, Garland Co., E. J. Palmer 26858,

April 22, 27117, May 19, 1925. Louisiana: Natchitoches, E. J. Palmer 7473, May
3, 1915.

X Quercus Egglestoni Trelease (Q. imbrharia Shumanlii). Mem. Nat. Acad. Sci.

20: 14. 1924.

y Qiurcus Shhhngh Bu,h ex Palmer \ Stexerm. ((). imlmcaria X Shumardii var.

Sclnicckii), Ann. Missouri Bot. Gard. 22:521. 1935.

Trelease's brief description of X Quercus Egglestoni says: "Very like

X Q. runcinata but with thicker leaves, the clay-colored or reddish buds
intermediate between those of maxima and Shumardii:' In giving the

parentage he placed a question mark after Q. imbricaria. In the type

specimen the leaves are deeply divided with sharp nearly simple symmetri-

cal lobes, much more like those of Q. Shumardii than of the other suggested

parent. The acorns are short-ovate to subglobose, 1.5-1.7 cm. long, with

shallow cups enclosing about ] of the nut, and small closely imbricated

glabrous scales, and they are somewhat intermediate between those of the

; accepted, it would have priority over

it possible to determine which variety

of {). Shumanlii is involved in such a hybrid.

Kentucky: Litchfield, Grayson Co., W. W. Eggleston 5444, Oct. 11, 1909 (G).

The type specimen was collected by Epling and Rob
California, July 27, 1935, and is deposited in the herbariu

sity of California, Los Angeles, Calif. I have not se
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X Quercus exacta Trcleasc (Q. imbricaria X palustris), Proc. Amer. Phil. Soc. 56:49.

1917; Mem. Nat. Acad. Sri. 20: 14. 1924.— Sargent, Man. Trees N. Amer. ed.

2, 268. 1922.

Quercus imbricaria X palustris Engelmann ex A. Braun, Sitzungsber. Gesellsck

naturf. freunde Dec. 20, 1870:82. 1871; Bot. Zeit. 29:202. 1871. — Engelmann,

Trans. Acad. Sci. St. Louis 3:400. 1877.

It is sometimes difficult to distinguish sterile specimens of this hybrid

from X Q. runcinata. As compared with the latter, the leaves are inclined

to be somewhat smaller and thinner in texture and to have fewer primary

veins and more persistent tomentum in the axils of the veins and along the

midrib. But all of these characters are variable and some specimens may

be doubtful.

Pkwsylvania: Finland. Bucks Co., Bayard Long 18719, May 23, 1918 (G).

Indiana: near Half Moon Pond, Posey Co., C. C. Beam 201 16, Aug. 16, 1919.

Illinois: near Olney, Richland Co., Rob!. Ridgicav 33, 34, Aug. 18, 1914, 1488,

Sept. 29, 1921, C. S. Sargent, Oct. 5, 1913, E. J. Palmer 22625, May IS, 1923; Gentry

Creek, Richland Co., Robt. Ridgway 27, Sept. 9, 1918; (East St. Louis?), George

Engelmann, 1870 (G).

X Quercus fflllax nom. nov.

Quercus macrocarpa X Muhlenbcrgii Hitchcock, Hot. Gaz. 18: 110-111, pi. 8. 1S93.

— Bush, Garden and Forest 8:32. 1893. — Sargent, Silva 8:36. 1895.

Arbor foliis obovatis vel lanceolato-obovatis 8-24 cm. longis 4-12 cm.

latis dentato-lobatis subtus pallidis plene minute pubescentibus. Fructus

oblongo-obovatus 2-3 cm. longus et latus; glande in cupulo rotundo cir-

citer \ incluso. squamis aipnlae acuniinatis crassis pubescentiluis

Trelease proposed the name > {'uncus liillii for a hybrid that was

supposed to have arisen between the two species mentioned above. Al-

though no description was given and no type specimen cited, it is evident

from the name and from a reference to a note in Sargent's Silva that it was

based on a collection of E. J. Hill, near Roby, Indiana. But an examina-

tion of a sheet of Hill's collection in the herbarium of the Arnold

Arboretum convinces me that it is really a hybrid between Quercus bicolor

and Q. macrocarpa, a combination that was described later in the same

paper by Trelease as X Quercus Schucttci. If that is the case, X Quercus

Schuettei must be regarded as a synonymn of the earlier name, and it is

necessary to adopt a new name for the real hybrid between Quercus

macrocarpa and Q. .1/

Professor A. S. Hitchcock (28) reported finding this hybrid near Man-
hatten, Kans., in 1893, and Mr. B. F. Bush (13) gave an account of two

trees found near Independence, Mo., in 1895. I have not seen Hitchcock's

collection, but the description and the figure that accompanied it show a

plant very similar in foliage to Quercus macrocarpa. The fruit was

described as intermediate between that of the parent species. In the

specimen that is taken here as the type of X Quercus jallax and in other

collections by Bush the leaves are clearly intermediate between those of

the bur-oak and the chinquapin-oak. The fruit is nearly as large as the
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Missouri: Independence, Jackson Co., B. F. Bush 621, Sept. 11, 625, Sept. 16,

1894, 626, Oct. 14, and 629 (type), Oct. 7, 1895: Swope Park (Kansas City), B. F.

Bush 10326, Oct. 6, 1923.

X Quercus Faxoni Trelease (Q. alha prinoidrs). Proc. Amer. Phil. Soc. 56:49.

1917; Mem. Xat. Acad. Sci. 20: 14. 1924. — Sargent. Man. Trees N. Amer. ed.

2, 302. 1922.

There seems to be no reason to question the parentage of this hybrid

although it may be difficult in some cases to distinguish sterile specimens

from forms of X Quercus Saulei.

Massachusetts: East VValpole, J. G. Jack /, Sept. 17, 1914, May 28, 1915, June

1, 1916, May 31, 1926, No. 2952, May 25, 1931. New York: Albany, //. D. House

X Quercus Fernuldi Trelease (Q. borealis X ilicifolia), Mem. Nat. Acad. Sci. 20: 15.

The parentage of this hybrid was given by Trelease as Q. ilicifolia X
maxima, but in this writer's opinion. (). borealis and Q. maxima, so-called,

are only forms of varieties of one species, and it is generally impossible to

tell which of them is involved in a hybrid. Sargent proposed the name

X Quercus Lowellii (53) for a supposed hybrid between Quercus borealis

and Q. ilicijolia. But an examination of the type, which was a sterile

shoot, led Trelease to suggest that perhaps it was only an aberrant form

of maxima or borealis; and I believe that he was correct in his opinion and

that X Quercus Lowellii must therefore be considered a synonym of Q.

borealis.

Massachusetts: Sharon, summit of Moose Hill, J. G. Jack 381S, 3819, June 20,

1920; East VValpole, ./. G. Jack 3954, Sept. 13, 3955, Sept. 20, 1931, 1, 2, 3, May 15,

1936. Virginia: Little Stom Mountain, Madison Co, //. A. Allard, Sept. 2.^,

Quercus alba X stellata Engelmann. Trans. Acad. Sci. St. Louis 3:399. 1877.—

Vasey, Bull. Torrcv Rot. Club 10:25, pi. 29-30. 1883. — Sargent (as alba X

minor), Silva 8: 18, pi. 359. 1895.

New Jersey: Browns Mills, Burlington Co., J. C. Szcartley 429, Aug. 24, 1935.

Virginia: Red Clay Creek, C. S. Sargent, Oct. 0, 1891 ;
northwest ol Suffolk, Nanse-

mond Co, M. L. Fernald & Bayard Long 13321, July 23, 1941 (G) ;
Beverley Hill to

High Point, Fauquier Co., //. ,1. Allard 9794, Oct. 2o, 1941 (G) , Hull Run Mountains,

Fauquier Co, //. A. Allard 9944, May 17, 1942 (G). Delaware: Marshallton,

/. P. Otis, Oct. 1923. Maryland: near Beltsville, /./ I'. McCollough, Oct., 1943.

Indiana: southeast of Nashville, Brown Co.. C. C. Deam 56933, Oct. 10, 1935.

Missouri: Allenton, G. W. Lettcrman, Mav 10, 1882. Oct., 1883, April 30, July 10,

1884, Oct, 1890, C. S. Sargent, An-. 26, 1894, J. If. Kellogg, Oct. 12, 1907, Oct. 5,

1910, 25978, June 14, 1932. Texas: Milano, Milam Co, E. J. Palmer 11658, April

Ouenu- filial!. Utile {{). Phcllos vclutina), Jour. Washington Acad. Sci.

Querent inaequalis Palmer & Steyermark, Ann. Missouri Bot. Card. 2:

1935. Not Q. inaequalis Watelet. 1866 (fossil).

X Quercus dubia Trelease, Proc. Amer. Phil. Soc. 56:49. 1917; Mem. Nat.
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In his first paper on the hybrid oaks (64) Trelease gave the parentage

of X Qucrcus dubia Ashe as Phcllos > 'fvcluthia, and the same doubtful

disposition of it was made in the Monograph of American Oaks, but in the

latter work he suggested that Q. laevis might be one of the parents, and

he also remarked that the type collection is very like the entire leaved

form of X Q. Rudkini, which it may represent. Sargent considered X
(). dubia a hybrid between (). laevis (cincrca) and (). laurijolia — a wide

divergence of opinion — . and it would seem that the name was well chosen.

There is a large series of specimens under the name X Qucrcus dubia in

the herbarium of the Arnold Arboretum, including several sheets collected

and named by Ashe, as well as others that he called ; (J. atlantica and

one that was given the manuscript name of X Q. bladenensis. A careful

examination of this material leads me to believe that more than one and

perhaps three or four hybrids are represented. But none of them suggest

a cross between the willow-oak and the black oak. Certainly Qucrcus

laurijolia is one of the parents in most cases, and there can be little doubt

that Q. laevis is invoked in many of them. And a few sheets can probably

be referred to X (). Rudkini as suggested by Trelease.

X Qucrcus fdialis has frequently been confused with - Q. hctcrophylla

which it resembles closely in the shape of the variable leaves. It can be

distinguished from that hybrid by the more persistent tomentum on the

under surface of the leaves, especially alnn^ the principal veins and in their

axils, and by its generally larger winter-buds with pubescent scales. The
acorns when present are distinguishable by the looser pubescent scales

of the cups.

New Ji.ksev: Woodbury, Isaac C. Martindale, Sept.. 1870; Belleplain State

Forest, Cape May Co., //. ,1. Scribner, Aug. 2, 1939; Mt. Holly. S. P. Sharpies, Sept.

6, 1881. Delaware: Wilmington, ,1. Commons, Sept. 29, 1S76, Sept. l(>, 1S77 (()).

Missouri: Poplar Bluff, E. J. Palmer 16542 (tvpe of (J. inaequalis) , Sept. 11, 1919,

20676, Oct. 5, 1921. Arkansas: Hanlmville, Faulkner Co., E. J. Palmer 26505;

Conway, Faulkner Co., />. Demaree 13812, Oct. 2, 195(>; Hot Springs, E. J. Palmer
2Q0QS, Oct. 10, 1925, 20577, Nov. 5. 1925. Louisiana: Plains. Fast Baton Rouge
Parish, Clair A. Broicu W04, Oct. 15. 1945. Cultivated in the Arnold Arboretum.

X Quereus Ganderi C. B. Wolf ({). a^rifolia x Kellof^ii), Proe. Calif. Acad. Sei.

A full description with numerous figures of the leaves and fruit accom-
panied the publication of this name. There were also notes on a number
of trees discovered in San Diego Co., Calif., and on results obtained with

seedlings grown from acorns of the type tree. Another collection was
mentioned from Monterey County thai may be of similar hybrid origin.

The formula of parentage given by the author was. Qucrcus Kcllo»gii

Newb. X Qucrcus agrijolia var. oxyadcuia (Torr.) J. T. Howell.

California: between Santa Ysabel and lake Henshaw, San Diego Co., C. B.

Wolf Q4S7, Jan. 24. 1959, C. B. Wolf & P. C. Everett 94S3, Jan. 10, 1959, 9543
(isotype), Oct. 20, 1959; from Mesa Grande on road to Lake Henshaw. San Diego
Co, C. B. Wolf 94SS, W.V'A Jan. 24, 1959; south ot Marettis on road to Santa Ysabel,

San Dieuu Co., C. //. Muller 4054, Aug. 9, 1941.
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The description of this hybrid was based on material from two trees

found near Hot Springs, Ark. Both supposed parents were growing in the

immediate vicinity; and the intermediate characters of the foliage, fruit,

bark, and winter-buds indicate the relationship. The leaves are extremely

variable in shape and size, many of them being asymmetric; and the loose

pale or tawny pubescence of the young leaves is significant. A few

additional trees have been found in other localities.

Arkansas: Hot Springs, E. J. Palmer 23139, July 7, 24237. 24328, Oct. 20, 1923,

24455, 24456, April 22, 1924. 2M5f>. 2r>S37. April 22, 20223, Oct. 14, 29573, 29574,

Nov. 5, 1925; Langley, Pike Co., />. Dcmarcc vsi.\ Oct. 5, 1932. Alabama: Sardis,

R. S. Cocks 4704 > pt 2', I'M? Berlin, R S. Loik, \iu 1917 Mt Vernon, T. G.
Harbison 8, May 19, 1917. Louisiana: Pineville, K. S. Corks 4702, Oct. 3, 1917.

An isotype in the herbarium of the Arnold Arboretum consists only of

a sterile shoot and several detached leaves. The outlines of the undulate

or irregularly lobed leaves and the fine cinereous pubescence on their under

surface seem to confirm the suggested parentage. The specimens from

Delaware are much better, and some of them have mature fruit.

New Jersey: May's Landing J. C. Gi?ord & ./. E. Peters, July 11, 1890 (isotype).

Delaware: near Dover, C. S. Sargent, ( )ct. 10, 1922
;
Wilson Station, J. T. Otis, 1922

;

near Marshallton, J. T. Otis, Sept. 18, 1923.

X Quercus guadalupensis Sarucnl {(). macrocarpa - stcllata). Hot. Gaz. 65:454.

1918; Man. Trees N. Amer. ed. 2, 291. 1922. — Trelease, Mem. Nat. Acad. Sci.

20: 15. 1924.

Although only material from the type tree is known, it is so complete

and the leaves and fruit are so clearly intermediate between those of the

parent species that there can be no doubt as to its origin. Both the

bur-oak and the post-oak were found growing near the type tree.

Texas: Fredericksburg Junction, Kendall Co., E. J. Palmer 10878 (type), Oct.

1, 1916.

X Quercus Harbisonii Sarpent ((). stcllata X virginiana), Bot. Gaz. 65:458. 1918

(as stellata var. Margaretla X virginiana var. geminata) ; Man. Trees N. Amer.

ed. 2, 295. 1922. — Trelease, Mem. Nat. Acad. Sci. 20: 15. 1924 (as geminata X

li A. Camus (as Duramhi vn^nnana), Les Chenes 2:754.

Atlas 2: pi. 22U, \vs. 9-19. 1939.

Although Sargent described numus Ihirhisonii as a hybrid between

botanical varieties of the post-oak and live oak. other specimens have been

found that show evidences of being crosses between the typical forms of

these species, and I can see no way of distinguishing' them. If Quercus

geminata and (). Margaretta were regarded as distinct species, as was held

by Trelease and others, the name X Quercus Harbisonii would technically

have to be restricted to a cross between them and it would be necessary

to adopt another name for the Q. stellata • virginiana hybrid. Besides
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several spontaneous specimens of apparent crosses between typical forms

of the post-oak and live oak, it has been produced by artificial cross-

pollination, as mentioned in the introduction.

Specimens of Tharp's collections from the coast of Texas that were cited

and illustrated by Camus as believed to be a hybrid between Quercus

Durandii and Q. virginiana are in the herbarium of the Arnold Arboretum.

Except for a superficial resemblance in the shape of some of the leaves, I

can see no suggestion of Querent Durandii parentage in them. The fruit

closely resembles that of Q. virginiana, but it is large and with deep cups

even for that species. The scurfy stellate pubescence on the under sur-

face of the mature leaves and on the branchlets suggests Q. stcllata as the

other parent.

Florida: Jacksonville, T. G. Harbison 16, Dec. 3, 1917 (type). Texas: Ft.

Chadburn, Coke Co., E. J. Palmer 1246}, July 9, 1917; Roby (Fisher Co.), B. C.

Tharp 4238, Aug. 16, 192o; between Seadrift and Port O'Connor, K. C. Tharp 8768-a,

Dec. 1, 1928, 8768-b, March 20, 1930; College Station (artificial hybrids, cultivated),

H. Ness, 1922, and W. S. Flory Jr., 1943.

(?) X Quereus Hastingsii Sargent (Q. marilandica X Shumardii), Bot. Gaz. 65:450.

1918; Man. Trees \. Amer. ed. 2, 259. 1922 (as Q. marilandica texana).

The leaves of the type, except in their fewer shallow and blunt lobes,

are much nearer in appearance to those of Quercus Shumardii var. texana

than to those of the other supposed parent, and Trelease held that it was
apparently scarcely more than a form of Q. texana. But there are indi-

cations of hybrid origin and of the inlluence of Q. marilandica in the stiff

branchlets, pubescent through the first year, and in traces of pubescence

on the petioles, the under surface of the leaves, cup scales, and scales of

the winter-buds. Specimens found at Brownwood. Texas, more nearly

resemble Q. marilandica var. Ashei Sudw. in the shape of the leaves and

in the stiff habit and dark rough bark. The supposed hybrids have all

been found in the vicinity of Q. Shumardii var. texana and (). marilandica

or the variety Ashei, growing under xerophytic conditions. Should hy-

brids be found between the typical varieties of the two species, they might

differ rather widely from x Quercus Hastingsii as found in Texas.

Texas: near Bourne, N. //. Hustings 145 (type), Oct., 1910; Brownwood, E. J.

Palmer 10304, July 5, 1916, 13056, Oct. 18, 1917, 26818, Nov. 1, 1924, 29547, 29548,

Nov. 2, 1925.

>; Quercus Hawkinsii Sudworth (Q. borcalis velutina), Amer. Forestry 23:685,
fig. 1, 2, 5. 1917.

Quercus Ported Trelease, Proc. Amer. Phil. Soc. 7)6:51. 1917 (nomen nudum);
Mem. Nat. Acad. Sci. 20: 16. 1924.

In publishing the description of X Quereus Ihnvkinsii with full notes

and figures, Sudworth gave his reasons for believing that it was a hybrid

between Quercus borcalis and Q. velutina. But he also suggested the

possibility that Quercus palustris might be one of the parents. The acorns

figured certainly resemble those of the pin-oak, but the leaves and bark

are more like those of the black oak It. as seems probable, the parentage

was correctly determined, the name has priority over X Quercus Porteri.
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ie X Quercus Portcri

Hawkinsii appeared

first.

Trelease in his Monograph of American Oaks accepted Quercus borcalis

and Q. maxima as distinct species, and he gave the parentage of X Q.

Porteri as Q. maxima? X velutina. He also inserted the name X Quercus

Hawkinsii with the parentage, Q. borcalis (maxima) X velutina, but with

the note: "Scarcely differs from maxima except in its yellow cotyledons."

The leaves of the northern red oak and the black oak are generally quite

similar in shape, and a hybrid between them is not outstanding or easily

distinguished in foliage specimens. The only notable distinction between

the typical form of Quercus borealis and the variety maxima is in the shape

of the acorn cups, and, in my opinion, it would generally be impossible to

determine which variety is involved in a hybrid. The best characters for

distinguishing X Quercus Hawkinsii from Q. borealis are found in the

somewhat pubescent scales of the winter-buds and in the more persistent

tomentum on the under surface of the leaves. If acorns are available,

they are likely to show characters of the black oak in the shape of the cup

or in the pubescence of its inner surface and scales.

Maine: Lyman, York Co., F. Hyland 162, July 24, 1934. Massachusetts:

Jamaica Plain, J. G. Jack 3S03, Nov. 2, 1925 ; Dedham, /. G. Jack 3839, Oct. IS, 1926.

New York: Durand-Eastman Park, Rochester, B. H. Slavin 6, Oct. 12, 1918.

Pennsylvania: Easton, Thos. C. Porter, Sept. 30, 1893, May 12, 1894. Ohio:

Lakeside, Ottawa Co., W. A. Kellermon 63, May 17 and Sept. 16, 1900. Missouri:

Swope Park (Kansas City), Kendall Laughlin, 1938; Holmes Park (Kansas City), B.

F. Bush 9944, Oct. 9, 1922, E. J. Palmer 22327, Oct. 21, 1922; Dumas, Clark Co.,

E. J. Palmer 21904, Sept. 8, 1922, B. F. Bush 9528, Aug. 29, 1921; Crowleys Ridge,

Dunklin Co, /. //. Kellogg 26043, Aim. 7, 1932. This hybrid is also in cultivation

in the Arnold Arboretum, and specimens grown from seeds have retained the

X Quercus heterophylla Michx. f. (Q. borealis X Phellos) , Hist. Arb. Amer. Sept.

2:87, pi. 16. 1812; N. Amer. Silva (English ed.) 1:75, pi. 18. 1819.— Gale,

Proc. Nat. Inst. 1875: 70, fm. 1. 1875. — Sargent, Silva 8:456, pi. 436. 1895;

Man. Trees N. Amer. ed. 2, 263, fig 241. 1022. — Trelease, Proc. Amer. Phil.

Soc. 56:49. 1917; Mem. Nat. Acad. Sci. 20: 15. 1924.

This classic example of a spontaneous hybrid oak has been figured and

described many times. A discussion will be found in the introduction to

this paper.

New York: Tottenville, Staten Island, Arthur Hollick, Sept. 2, 1888, /. A'. Small,

Aug. 2, 1890, C. S. Sargent, Aug. 6, 1894. Pennsylvania: Hatboro, C. S. Mann,

Oct., 1918; Upper Darbv, Joseph Crawford, Aug. 30, 1909; Finland, W. A. Kline, July

and Nov. 3, 1917. New Jersey: Mickleton, Gloucester Co., B. Heritage Oct. 22,

1895; Gloucester Co., C. A. Gaskell, Aug. 1914; State Game Farm, Ocean Co., Hollis

Roster, June 30, 1037; Buss River Stall' Forest, Kurlington Co., Hollis Rosier,

May 13 and Oct. 3. 1934; Westvffle, J. It'. Adams 4186, Nov. 2, 1037; South Westville,

J. W. Adams 4562, Oct. 21, 1938; Mullica Hill, Gloucester Co., ./. W
.
Adams 4S55,

Oct. 10, 1939. Delaware: Hazlettville, /. P. Otis, 1922; Marshallton, /. P. Otis,

Sept. 18, 1923. Missouri: northwest of Wappapelo, Wayne Co., Julian A. Stryrr-

mark 6428, Sept. 2, 1938; Crowleys Ridge, Dunklin Co., /. H. Rellogg 26039, Aug. 7,

1932. Arkansas: Corning, G. W. Lelterman 4, Oct. 18S2. Oklahoma: Page, Le



in JOURNAL OF THE ARNOLD ARBORETUM [vol. xxix

Flore Co., E. J. Palmer 20901, April 22, 21597, May 30, 22252 Oct. 7, 1922. Speci-
mens have also been examined from trees cultivated in the Arnold Arboretum and in
a number of other botanic -aniens and parks, including .-eedling plants grown from

X Quercus Hillii Trelease «?. bicolor x macrocarpa), Proc. Amer. Phil. Soc. 56:49.
1917 (as macrocarpa > Muhlenbergii)

; Men; Nat, Acad. Sci. 211:15. 1924.—
San-rent. Silva 8:56. 1895; Man. Trees N. Amer. ed. 2, 292. 1922.— Deam, Fl.

X Quercus Schuettei Trelease, Proc. Amer. Phil. Soc. 56:51, pi. 2-3. 1917.

The synonomy was discussed under description of X Quercus fallax.
X Quercus Hillii, as here understood, seems to be a relatively abundant
and widely distributed hybrid, since the parent species are rather closely
related and grow together in similar habitats over a large area. The leaves
of both species are quite variable in shape, bul those of the bur-oak (Q.
macrocarpa) are usually larger, more cleej.lv lobed and with a looser less

persistent pubescence than in Q. bicolor. Leaves of the hybrid show
intermediate characters, but fruit may be necessary to make determination
certain in some cases.

Canada: Montreal, near Rocktield. ./. G. Jack, Aug. 17, 1894; Chateauu-av, /. G.
Jack, Sept. 1(), 1911, Aug. 15, 1S95, Sept. 7, 18%; Longueuil, M. Yictovin 16477,
Sept., 1922. New York: Golah (Monroe Co.), /. Dunbar, Sept. 28, 1915, Sept.
23, 1922; Murnford, Monroe Co., P. II. Slavin 47, Sept. 27, 1922. Indiana: Robv,
(Lake Co.), E. J. Hill, May 12 and 27. June 27. 1892 (type). Cultivated, Arnold

X Quercus humidicola Palmer (Q. bicolor • lyrata), Jour. Arnold Arb. 18:140.

The swamp while oak and the own up oak, both trees of low wet woods,
are often found growing together in regions where their ranges overlap.
The leaves and fruit of the two species are quite different, and hybrids
are rather easily recognizable by their intermediate- characters.

Illinois: Mounds, Pulaski Co., E. J. Palmer 16634, Oct. 1, 1919, 19546, Oct. 16,
1920: Mound City, Pulaski Co., E. J Palmer 16642, Oct. 1. 1919, 10549, 19550, Oct.
lo, 1620; northwest of Wynoose, Richland Co., Robt. Ridficav 777, Aug. 27 and
Sept. 7, 1919; Little Wabash River, s. e. comer Clay Co., Robt. RidR ua\ 1557, Oct.
12, 1921. Missouri: Campbell, (Dunklin Co.). P. F. Push 6565 (type), Oct. 6,

X Quercus inconstans Palmer (Q. Emorvi X hvpoleucoides), Jour. Arnold Arb
10:34. 1929.

X Quercus livermorensis Muller, Amer. Midi. Naturalist 19:585. 1938.

Two shrubby plants believed to be this hybrid were found near the head
of a rocky ravine east of Livermore peak, in the Davis Mountains, at an
altitude of about 2000 meters. Both supposed parent species were growing
near by. The intermediate characters of the leaves indicate the hybrid
origin of the plant, as well as the association and its rarity. The leaves
are oblong-elliptic to oblanceolate in outline, mostly 4-8 cm. long and 2-4
cm. wide, with 2-3 or rarely 4 pairs of pungent, bristle-tipped teeth,

coriaceous or subcoriaceous, with slightly revolute margins, green and
thinly stellate-pubescent above, coated beneath with thick, pale, rather
easily detached tomentum: veins slightly impressed above, prominent



1948] PALMER, HYBRID OAKS OF- NORTH AMERICA 31

beneath; petioles 6-10 mm. long. The pistillate flowers are borne on

short hairy peduncles or are nearly sessile. No acorns were found. The

leaves resemble those of Quercus Etnoryi in the toothed margins, but they

are mostly cuneate or narrowed and rounded at the base, as in Q. hypoleu-

coidcs. They also resemble the latter in the pale felty tomentose under

surface. The fact that the tomentum is loosely attached and can be

rubbed off with the finger is particularly significant, as this is often the

case in hybrids between a glabrous and a strongly pubescent species.

Texas: Davis Mountains, Jeff Davis Co., E. /. Palmer 30934 and 30935 (type),

June IS, 1926; Davis Mountains, near Mt. Livermore, /.. C. Hinckley, May 1, 1937 (G).

X Quercus Jackiana Schneider (Q. alba X bicolor), 111. Handb. Laubh. 1: 202. 1904.

— Trelease, Mem. Nat. Acid. Sci. 20: 15. 1924. -Sargent, Man. Trees N. Amer.

ed. 2, 302. 1922.

The type tree of this hybrid was discovered by Professor J. G. Jack in

Franklin Park, Boston, Mass., growing in native woods. It has since been

found at several other stations in this and other states. The leaves are

more or less intermediate in outline between those of the parent species,

but generally have more resemblance to those of the white oak. with deep

nearly simple lobes or with the middle or upper pairs sometimes slightly

broadened and indented at the apex, and with the under surface of the

blades covered with a more or less dense tomentum, similar to that of

Quercus bicolor. The fruit is sometimes nearly sessile, resembling large-

fruited forms of the white oak except for the deeper cups, or it may be

peduncled as in the swamp white oak.

Massachusetts: Franklin Park, Boston, J. G. Jack, Sept. 12, 1895, Sept. 14,

1902, Sept. 18, 1904, Sept. 20, 1916, Jan. 21, 1926, C. E. Faxon, Sept. 20, 1916; East

Walpole, J. G. Jack 3924, Sept. 25, 1929; between Jamaica Plain and Dedham, H. J.

Koehler, Aug. 18, 1925. Rhode Island: near Diamond Hill, Providence Co., E. J.

Palmer 46915, Sept. 11, 1943. New York: Black Rock Forest. Cornwall on Hudson,

//. //. Tryon 1, 2, 1903. Indiana: northeast of Onward. Cass Co.. C. C. Deam 51066,

Sept. 18, 1931. Illinois: Coulterville, Randolph Co.. R. J. Palmer 17090, Oct. 24,

1919. This hybrid is also in cultivation in the Arnold Arboretum.

X Quercus jolonen^ Sargent (Q Douglasii X lobata), Bot. Gaz. 65:456. 1918;

Man. Trees N. Amer. ed. 2. 248, 1922. — Trelease, Mem. Nat. Acad. Sci. 20: 15.

With leaves smaller and usually less deeply divided than in Quercus

lobata.

California: between Kins City and Jolon. .1. Eastwood 44, Sept. 17, 155, 156,

X Quercus Joorii Trelease (Q. jalcata X Shumardii), Mem. Nat. Acad. Sci. 20: 15.

I have not seen the type specimen nor any material that can be referred

to this hybrid. Quercus Shumardii was questioned as one of the parents

in the original publication, but the characters given in the brief description

seem to indicate that it was correctly placed. The parent species grow

together over a wide range, and it is to be expected that hybrids would

appear. The type specimen was collected by Joor at Galveston, Texas,

Sept. 25, 1884, according to Trelease.
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X Quercus Leana Nuttall (Q. imbricaria x velutina), Sylva N. Amer. 1: 13, pi. S

bis. 1819. — Sargent, Silva 8:176, pi. 434. 1895; Man. Trees N. Amer. ed. 2,

268. 1922.— Trelease, Proc. Amu. Phil. Soc. 56:50. L917; Mem. Nat. Acad.

Sci. 20: IS. 1924.

The history and characters of this widely distributed hybrid were

discussed in the introduction. In many cases it appears to come true to

type in seedlings.

Pennsylvania: Hyndman, Bedford Co., /. A'. Small, Aug. 19-23, 1890. Mary-
land: Burnt Mills, H. W. Henshaw, Aug. 31, 1887 and May 6, 1888. District of
Columbia: Carroll Estate, //. W . Haishaic, June 21, 1886; Washington, Lester F.

Ward, Sept., 1888, George Vasey, 1876. North Carolina: near Biltmore, ex Herb.

Biltmore, no. 821, April 25, Aug. (. and Oct., 18%, no. 421-1,, April 30, Sept. 11 and
Oct. 11, 1897; Franklin, C S. Sargent, Sept. 25. 1885, F. /•'. Moynton, 1893; Charles-

ton, Swaine Co., C. S. Sargent, 1885. Michigan: northwest of Ann Arbor, J. H.
Eihlers 3597, Oct. 16, 192 7. Ohio: Cedar Point, Erie Co., W . A. Kellerman, July

19, 1899; Youngstown, Mahoning Co., R. E. Horsey 669, Sept. 28, 1917, Oct. 2, 1918.

Indiana: south of Bedford, Lawrence Co., Ralph M. Kriebel 1443, Oct. 18, 1933;

near Bedford, C. C. Draw 10240, Oct. 14, 1911; Crown Point, Lake Co., C. C. Deam
18088, Aug. 23, 1911; southwest of Mt. Vernon, Posey Co., C. C. Deam 56919, Oct.

7, 1935; northwest of Mt. Summit, Henry Co., J. L. Kirling 4069, Sept. 18, 1936.

Illinois: Willow Springs, E. J. Hill, July 16, 1890, Oct. 1(>, 1891, May 23, 1892;

near Olney, Richland Co., Robt . Ridgway 1321, Oct. 8, 1920; Marion Township,

Richland Co., Robt. Ridgway 3068, July 22, 1928; Simpson, Johnson Co., E. J.

Palmer 16670, Oct. 3, 1919, 19580, Oct. 2.\, 1920; Peters Creek, Hardin Co., E. J.

Palmer 15467, June 10, 1919, 17035, Oct. 12, 1919, 19590, Oct. 2 7, 1920. Kentucky:
Bowling Green, 5. F. Price, 1902. Missouri: Independence, Jackson Co., B. F.

Bush 94, Nov. 6, 1894; Swope Park (Kansas City), B. F. Hush 10243, Nov. 6, 1923,

E. J. Palmer 24377, Nov. 5, 1928; Greenwood (Jackson Co.), B. F. Bush 10331,

10331-a, Sept. 5, 1924. E. J. Palmer 26033, Sept. 5, 1924; Washington Co., G. W.
Letterman, Aug., 1877; Hog Hollow, Jefferson Co., J. H. Kellogg 25980, June 14,

1932; Hannibal, Marion. Co., K J. Palmer 20^5, Sept. 7, 1921; Arcadia, Iron Co.,

E. J. Palmer 30232, May 21, 1926; Mine La Motte, Madison Co., E. J. Palmer 31574,

Sept. 6, 1926; Greenfield, Dade Co., E. J. Palmer 10575, Aug. 5, 1916; between Fair-

port and Maysville, DeKalb Co., Palmer \ Stevermark 41589. Cultivated in the

Arnold Arboretum and in other botanical gardens and parks in America and Europe.

X Quercus ludoviciana Sargent <(). falcata x Phellos), Trees and Shrubs 2:222.

1913; Man. Trees N. Amer. ed. 2, 264. 1922. — Trelease, Mem. Nat. Acad. Sci.

20: 16. 1924.

v Quercus falcata Ashe, Jour. Elisha Mitchell Sci. Soc. 11:94. 1898. Not Michaux.

1801.

X Quercus subjalcata Trelease, Proc. Amer Phil Soc. 56:52. 1917.

Querent ludi>viciaiia \;ir subjalcata Rehder, Jour. Arnold Arb. 7:240. 1926.

The parentage of this hybrid was given in the original description as

Quercus pazodacjalia \ Phellos. Hut in later publications Quercus pago-

daefolia was held by Sargent to be a variety of Q. falcata. If this dispo-

sition is correct, as in my opinion it is. only one inter-specific hybrid can

be recognized. Rehder proposed, as cited above, to restrict the name to

the cross between Q. falcata var. pagodaefol'ta and Q. Phellos. But an

examination of a series of specimens does not show any satisfactory way
of determining which variety of the southern red oak was involved in the

type specimens or in other collections.

Georgia: Traders Hill, Charlton Co., J. K. Small, June 12-15, 1895. Kentucky:

Wickliffe, Ballard Co., E. J. Palmer 16507, Sept. 20, 1919. Missouri: Campbell,
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(Dunklin Co.), B. F. Bush 610-b, July 28, 1895. Arkansas: near Little Rock, Geo.

M. Merrill 1413, Nov. 2, 1938; Piggott, Clay Co., Delzie Demaree 4154, April 11, 1927;

Brinkley, Monroe Co., Delzie Demaree 10873, Aug. 30, 1934; banks of Little Missouri

River, Pike Co., Delzie Demaree 9397, Sept. 29, 1932; near Conway, Faulkner Co.,

Delzie Demaree 10003, 10097, Nov. 4, 1932; McNab, Hempstead Co., E. J. Palmer

22466, April 25. 1923, 240 IS, Oct. 4, 1923, 20437, Oct. 2$. 1925; Fulton, B. F. Bush

5693, March 23, 5833, June 11, 1909. Mississippi: Hay Si. Louis R. S. Cocks, Sept.

1923. Louisiana: Peterville, w. of Opeleu>as, C. 5. SarRrnt, April 4, Oct. 10, 1913

(type); Lafayette, Clair A. Brown 9705, Aug. 30, 1943. Alabama: near Sardis,

R. S. Cocks 814, July 30, 938, Sept. 17, 1915. Texas: Houston, E. J. Palmer 12754,

Sept. 15, 12769, Sept. 16, 12774, Sept. 17, 1917. This hybrid has not proved hardy at

the Arnold Arboretum.

(?) X Quercus ludoviciana var. microrai pa (Dippel) Render, Jour. Arnold Arb.

7: 239. 1926.

Quercus Phello s microcarpa Dippel, Handb. Laubh. 108, fig. 49, 1892.

X Quercus subjaleat a var. microcarpa Sargent, Bot. Gaz. 65:454. 1918.

Sargent's description of this ambiguous hybrid and the notes on it by

Rehder under the name accepted here were based on trees cultivated in the

Arnold Arboretum and obtained from the nurseries of Wezelburg and

Sons, Hazerswaoude, Holland, in 1903, under the name of Quercus chinensis

microcarpa. It appears to have been in cultivation in European gardens

for many years under this name or as Q. microcarpa, Q. robur microcarpa,

or Q. Phellos microcarpa. The origin of the plant is unknown and its

relationship seems to be very doubtful. Quercus Phellos appears to be

one of the parents, but there is little to suggest any known form of Q.

jalcata. The leaves are mostly linear-lanceolate or oblong-lanceolate in

outline, of approximately the size and relative length and breadth of those

of the willow-oak, but nearly all of them are toothed or lobed on the

margins with sharp or obscure bristle-tipped projections. On some blades

the lobes or teeth are symmetric and paired and on others they are very

irregular. The young branchlets and the under surface of the young

leaves are covered with a pale, easily detachable pubescence, but they

become quite glabrous late in the season. The acorns are similar in shape

to those of the willow-oak, but are smaller than the average for that tree.

It is possible that the plant may have arisen as a cross between Quercus

incana and Q. Phellos. But as the leaves in typical forms of both of these

species are entire, it would not be expected that a hybrid between them

would have toothed or lobed leaves. It may also be noted that Quercus

incana has not been successfully grown at the Arnold Arboretum, but the

hybrid appears to be perfectly hardy, as is also the willow-oak. While it

seems to me to be quite unlikely that this supposed hybrid originated from

a cross in which any form of Quercus jalcata was involved, it is perhaps

best in the absence of any positive evidence to leave it under its present

name. The trees in the Arboretum often produce good crops <

"

and it is possible that if a series of seedlings was grown
"

significant results might be obtained.

X Quercus man li Sudworth (Q. Durandii X stellata) ,
Check List Forest Tn

U. S. 103. 1927.

Quercus Durandii X stellata Palmer, Jour. Arnold Arb. 4: 21. 1923.
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Quercus Mahluni Palmer (as Q. breviloba stvllata), Jour. Arnold Arb. 18:139.

Two trees of X Q. macnabiana were found growing with the supposed
parent species; and a scries of .specimens with young and mature leaves,
flowers, and fruit clearly indicates the parentage. The name X Quercus
Mahloni was proposed for a hybrid between the shrubby variety of Q.
Durandii and Q. stcllata, collected in the Arbuckle .Mountains, Oklahoma
by George Mahlon Merrill. The typical variety of Quercus Durandii is

not found in the region, and there can he no doubt that one of the parents
was Q. Durandii var. brcviloba (Sarg.) Palmer. But there are no clear
characters except the shrubby habit and smaller size of the leaves to
distinguish it from X Quercus macnabiana, and it may consistently be
placed under the earlier name.

Arkansas: McXal). Hempstead Co., /; J Palmer 896 5, Oct 10 1915 1^6>9 1^66 7

Sept. 6, 1917, 20645, Sept. 26, 1921. 20715, April <>, 1922, 2^-14' Oct \X lW
Oklahoma: Piatt .National Park, Murrav Co, ( ; j/ Merrill 1(,<4 Oct \S 19sV
Texas: Strawn, Paolo Pinto Co., E. J. Palmer 14267, June 27, 19ls Bmwnwood'
Brown Co., E. J. Palmer 2^501, Nov. 1, 1925.

X Quercus Mellichampi Trelease ((). larvis * laurijolia), Proc. Amer. Phil. Soc.
.)6:50. 1917; .Mem. Nat. Acad. Sci. 20: to. 1924. — Sargent, Hot. Gaz. 65:451.
1918; Man. Trees N. Amer. ed 2, 254. 1922.

Quercus Cate,baei , laurijolia Kngelmann. Trans. Acad. Sci. St. Louis 3: 539. 1877.

The leaves in this hybrid are extremely variable and often eccentrically
lobed.

South Carolina: Bluffton, J. II. Mellichamp, April 13 and Nov 19 1895 C S
Sargent, Oct. 4, 1894; Port Royal, T. G. Harbison 15, Dec. 8, 1917. Florida:'
Jacksonville, /. G. Harbison 2S, Dec. 3, 1917, ,1. D. Jackson, Dec, 1923; Eustis, T
G. Harbison 12, Jute 22. 1919; San Mateo, T. G. Harbison 35, Dec 6 1917" near
Gainesville, W. A. Murrill, Jan. 22, HMO; Orlando, ('. //. Baker 2, April 5, 'l915

;

Plymouth, T. G. Harbison 25, 24, Nov. 2o, l«i(,
; Zelhvood, P. G. Harbison 25, 26

27, 2S, 29, Nov. 26, 1916; 2, Dec. 4, 1917.

X Quercus Morehus Kellogg (Q. Kelloggii > Wislezeni), Proc. Calif. Acad. Sci 2:36
1863.— Greene, W. Amet Oaks \, (7 4'), p| 2 188" Saivcnt, Sih , II: 1 <> p!
407. 1895; Man. Trees. X. Amer. ed. 2, 271. 1922.
Quercus moreha Trelease, Proc. Amer. Phil. Soc. 56:50. 1917.

California: Newcastle (Placer Co.), P. S. Hrandegee, Sept., 1880, July 5 and 21,
1S89, Alice P.astwood, Sept. 9, 1894, ;/_', Sept. 12, 1S94; Auburn, Pn K 'elmann Si S,n
gent, Oct. 10, 1S80, Mary E. P. .!„„•,, lei). 1894; San Brum, Hills, San Mateo Co
(l "<"</. April 12, PMi; Mt l.mn Marin Co.) 1 Eastwood 139, 140, Sept 15
1894, «,,/,« Harigalupi, Nov. 12, 1922; Saudalito (Marin Co.), ,1. Eastwood 141
Sept. 15, 1894, 27,V, ./«;„ 0, 1912, April. 1920, April 1. 1921, Lewis S Rose 1?07^
April 12, 1933; Clinton, Amador Co., Geo. Hansen 916, April 29, 1892, Sept. 15, 1895;'
Middle Fork, Amador Co., Geo. Hansen 1197, April 27, 1892, 12<1, w 17 1895- Pine
Grove, Amador Co., (,Vv>. //„„,r» PM April 2, 1894, Irishtown, Amador Co

'

Geo
Hansen 915, Aug. 12, 1895; Hetch Hctchy Valley, Toulumne Co., C. M . Helshaw 25,
Aug. 2, 1935; between \ul>m n and Fot.om, S.,, ,. im , a, to Co., C /; Wolf & B D Stark
5485, Sept. 24, 1933, C. B. Wolf 8541, Marc!, 30. 1937; «iM of Lavtonville, Mendocino
Co., Joseph P. Tracy 15198, Oct. 11, 1936; Ckiah, Mendocino Co, Alice Eastwood

^JJi'J^
13>*9U

<

li »'
1 "^'" < >;• t Mill and Mt. Sanhedrim Lake Co., Alice Eastwood

12951, May 25, 1925; 12 miles north of Sacramento. Wm Yortriede, Oct, 1927-
Doane Valley, Palomar Mt, San Diego Co, C. II. Muller 4026, Aug. 9, 1941 ; summit
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X Quercus moultonensis Ashe (Q. Phellos X ShumardU), Rhodora 24:78. 1922.

The two species given as parents of this hybrid are often found growing

together throughout their common range in the coastal plain and the lower

Mississippi Valley. Ashe's description was based upon specimens from

the Moulton Valley, of the Tennessee River in Lawrence Co., Tennessee.

(

I have not seen the type material, but several specimens in the herbarium

of the Arnold Arboretum appear to belong here.

Virginia: Suffolk, Alfred Rehder, Aug. 21, 1908. Arkansas: Bayou Bartholo-

mew, Jefferson Co., Delzie Demaree 13939, Oct. 11, 1936; Newport, Jackson Co.,

Delzie Demaree 20385, Aug. 26, 1939; Rowland, Pulaski Co., Delzie Demaree 8833,

Oct. 30, 1931; Conway, Faulkner Co., DcLie Demaree 10086, Nov. 4, 1932.

X Quercus mutabilis Palmer & Steyermark (Q. palustris X Shumardii), Ann. Mo.

Bot. Gard. 22:521. 1935.

The description was based upon specimens from a single tree found

growing with Quercus palustris and Q. Shumardii var. Schncckii in western

Missouri, and the latter was given as one of the parents. However, as in

other cases, it does not seem practicable to distinguish which particular

variety of a species is involved in a hybrid. So the name should be

considered applicable to hybrids between any varieties of the parent

species. The leaves and the fruit resemble more closely those of Quercus

Shumardii than of the other parent, but the bark and habit of the tree and

the thin- shallow cups of the acorns indicate hybridization with Q. palustris.

The leaves of some of the other specimens cited below have more

resemblance to those of Quercus palustris.

Missouri: Monteith Junction, Bates Co., E. J. Palmer 26069 (type), Sept. 10,

1924; Butler Co., B. F. Bush <770, Oct. 1". 1905; Williamsville, Wayne Co., E. J.

Palmer 19423, Oct. 9. 1920; Cole Camp, Benton Co.. E. J. Palmer 26358, Oct. 1, 1924.

X Quercus neopaWri* Sudworth (Q. ni K ra Slnammtin ,
Chock List Forest Trees

The original specimen was without fruit, and several other sterile

specimens have since been found in other places.

Geouo.a: Wilkes Co., T. G. Harbison 15, June 15, 1919; Folkston, T. G. Harbison

101, Nov. 26, 1919. Florida: Oviedo, T. G. Harbison 11, May 28, 1917; Sumner,

T. G. Harbison 30, lune 16, 1917. Arkansas: McNab, Hempstead Co., E. J. Palmer

22301 (type), Oct. 12, 1922. Alabama: Cullman, T. G. Harbison 12, Nov. 4, 1919.

: Oiici-ni.s Nessiana hybr. nov ((?. bkolor > virginana).

Arbor foliis tarde deciduis obovatis 5-13-lobatis vel ran* incomposite

pauci-lobatis vel integris maturis subcoriaciis supra fere glabratis infra

dense tenuiter pubescentibus.

The hvbrid between the swamp while oak and the live oak has not so tar

been found in the wild state. But the two species were crossed by the

late Professor Helge Ness at the Experiment Station of the Texas

Agricultural College, College Station. Texas.

lorum axillis barbatis exceptis.
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Writing about some of the hybrids in cultivation, Ness stated: "From
artificial pollination made April 3, 1918, we have three specimens of Q.
platanoides (male) and Q. vir^iniana (female) in the Arboretum of the
Experiment Station. They were planted in 1920. One of them produced
a few acorns in 1923. This year, 1926, all bore heavy crops of acorns,
although no male flowers were produced. They are very uniform in
character, strongly resembling Q, platanoides; the only difference being
that the leaves are somewhat smaller, more persistent, firmer, and the
crown more densely branched than in Q. platanoides:'
A specimen sent to the Arnold Arboretum about 1923 consists of two

young branches with well developed leaves, resembling those of Quercus
bicolor in shape and with the other characters mentioned by Ness. Re-
cently Dr. W. S. Flory. Jr. has sent us a series of specimens and photo-
graphs showing leaves and fruit. The prevailing type of leaves on the
specimens numbered I and 3 by Flory is much the same as on the Ness
specimen. On no. 2 the leaves are much more variable, relatively nar-
rower, some of them being irregularly lobed or toothed, and a few have
blades with entire margins. The lobes and teeth are mucronate tipped,
and the under surface of the blades is covered with a dense fine pale stellate
pubescence similar to that of Ouercus bicolor. The peduncled acorns
resemble those of Quercus bicolor but are smaller and with deeper, more
turbinate cups.

X Quercus organensis Trelease (Q. arizonica X grisca), Proc. Amer. Phil. Soc. 56: 50
1917; Mem. Nat. Acad. Sci. 20: 16. 1924.

Qurrcus arizaniia x gri.sca Vv'ooton & Stamlley, Contrib. U. S. Nat. Herb. 19: 171.

A single tree growing with the supposed parent species and believed to
be a hybrid between them was found at Van Patten's Camp in the Organ
Mountains, according to Wooton and Standley. 1 have not seen the
material.

1918; Man. irees N. Amer. ed. 2, 266. 1922. - Trelease, Mem. Nat. Acad. Sci.

The type specimen of this came from a large shrub found near Oviedo,
Seminole Co., Fla., and said to be growing with the supposed parent
species. Another specimen from the same locality was described as
coming from a small tree. All of the material is sterile and its identity
seems rather doubtful.

Florida: Oviedo, T. G. Harbison 19, 20 (type), May 29, 1917.

X Quercus paleolithicola Trelease (Q. eUipsoidalis X velutina)
, Proc Amer Phil

Soc. 56:50, pi. 1. 1917; Mem. Nat. Acad. Sci 20: 16. 1924.

Forms of the black oak and of the jack oak approach each other in leaf
and fruit characters and hybrids between them are somewhat obscure.
The two species often grow in proximity and there is little doubt that they
sometimes hybridize. The hybrids can generally be recognized by inter-
mediate characters in the leaves and fruit. The young leaves, branchlets
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and winter-buds are more pubescent than in Qucrcus rtlipsoidalis, and the

cups of the acorns are usually turbinate but with rather loose, pubescent

Wisconsin: Lake Geneva, C. S. Sargent, April 19, 1916; Sugar Loaf, Columbia

Co., Huron H. Smith 8067. Aug 5, 1022. Indiana: southwest of Vistula, Elkhart

Co.', C. C. Deam 61589, Oct. 2, 1941, Ralph M. Kriebel 10048, Oct. 4, 1942; northwest

of Shipshewana, Lagrange Co., Ralph M. Krirhrl 10044, Oct. 4. 1942. Iowa: Fay-

ette Co., flruce Fink, 1893 ; Eldora. /,. //. Pammel, Aug. 19, 1930.

(Q. clivicola X glaucophylla), Jour. Arnolduercus pastorensis , C. H. Mu
Arb. 17:164. 1936

M exico: Puerto de Past

.1/ T. Midler, 1000, 1•005. July 5,

uercus podophylla Trel..ase ((;.

1. Sci. 2

2, 243. 1922.

Quercus petiolaris Ashe, Jour.

petiolaris Bentham, 18^

924. — Sargent, Man. Trees N. Amer. ed.

Mitchell Sci. Soc. 11:90. 1894. Not. Q.

Ashe gave the parentage of X Qucrcus petiolaris as Q. cincrca X Q.

tinctorial But his rather del ailed description seems to substantiate the

suggested parentage. It was stated that five or six trees were seen, the

bark of all of them having the general aspect of cincrca (incana). The

locality was not given, but, presumably, they were found in North

Carolina. I have not seen any material of this hybrid.

(?) x Quercus

The parentage given by Trelease was Quercus Margaretta X stellata.

The former was regarded by him as a distinct species and not as a variety

of Q. stellata as held by Sargent and as here considered. Whatever view

is taken of this, the two suggested parents approach each other so closely

in leaf and fruit characters — especially in forms found in the western

part of the coastal plain — that a hybrid between them would be very

obscure and difficult to detect. I have not seen the type specimen

{Fisher 5116, Houston, Tex.), but Trelease stated that it closely resembled

Margaretta. and from his brief description and from what I have seen of

the post-oak in the part of the country from which it came, I think it is

probably identical with Quercus stellata var. araniosa Sargent.

X Quercus Rehderi Trelease (Q. ilicijolia • velutina), Proc. Amer. Phil. Soc. 56:51.

1917; Trans. Nat. Acad. Sci. 20: 16. 1924. — Sargent, Man. Trees. N. Amer. ed.

2, 255. 1922.

Qucrcus ilidfoliu X velutina Rehder, Rhodora 3: 133, pi. 24, fig. 1-2. 1903.

This hybrid seems to be comparatively frequent where the bear-oak and

the black oak grow together. The leaves of the two species are quite

different from each other in character and in the hybrids they are obviously

intermediate. Most of the specimens observed in the field are shrubby,

although sometimes stouter and more tree-like than is usual in Quercus

\1 V -V li
18 & 22, 1900, March

South Blue Hill Ave., near Boston, E. J. Palmer 20190,

fus N. Carr, Oct. 19, 192 7; Norwood, /. G.
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1904; Lynn Woods, A. Rehder, Oct. 3, 1903; West Peabodv, /. Robinson, Sept 12
1880; Marthas Vinyard, Sidney Harm. May 30, 1901; Chilmark, .Martha- Yinvard
Sidney Harris, May 30, June 12. 1902, Aug. 31, 1903. R„„i,i, Islam.: Slatersville,'
Providence Co., K. J. Palmer 432oa, July 17, 1927. Pennsylvania: Reading, Berks
Co., E. J. Palmer 36306, Sept 11 l'>29 near White Bear. Berks C„ David Knkhcimn
4379, Sept. 26, 1943.

(?) X Quercus Richtew Baenitz, Allg. Bot. Zeitschr. 9:85. 1903.

This name was proposed for a supposed hybrid between Quercus
borcalis {rubra) and Q. palustris and was based on a tree growing in
Scheitniger Park, Breslau. Silesia. Specimens from the type tree collected
and distributed by Baenitz and oilier- are in the herbarium of the Arnold
Arboretum. Croizat (18) after studying the material concluded that
there was nothing to distinguish it from Quercus eoccinea Muenchh. And
on the evidence. 1 am inclined to agree with him that X Quercus Richteri
should be considered a synonym of that species. Several specimens from
native trees in different parts of the United States are also in the Arbore-
tum herbarium that suggest hybrids between the red oak and the pin-oak,
but since all of them seem to be slightly questionable and since the name
proposed by Baenitz is invalid, it is perhaps best to leave them unnamed
for the present.

X Quercus Robbinsii T release ((J. eoccinea X Uicifolia), Proc. Amer. Phil. Soc. 56: 51
I'M/; Mem \.,t Acad. See 20: K,. 1921. Sargent, Man. Trees X. Amer ed.
2, 248. 1922.

Quercus eoccinea .Uicifolia Cray, Alan. Bot., ed. 5, 454. 1867. — Robbins ex
Kngelmann (as Uicifolia x eoccinea). Trans. Acad. Sri. St. Louis 3:542. 1877.

Specimens of this hybrid may be difficult to distinguish from X Quercus
Rehderi. The leaves and branchlets are less pubescent and the cups of
the acorns are deeper.

Massachusetts: Oxbridge, J. W. Robbins (without date), (G) : North Easton,
J. S. Ames 1012, Sept. 17, 1917; Framingham, A. J. Eames, Sept. 6, 1909 (G)
Pennsylvania: Wilkes Barrc, Lu/erne Co., E. ./. Palmer 36289, Sept. 9, 1929.

X Quercus Rudkini Britten ({). marilandica X Phdlos), Bull. Torrey Bot. Club
9: 13, pi. 10-12. t.g. 3 5. 1XNS. -Sargent, Silva 8: LSI, pi. 437. 1895'; Man. Trees
N. Amer. ed. 2, 2s9. 1922. T release. Mem. Nat. Acad. Sri. 22: 16. 1924.

X Quercus dubia Ashe, Jour. Llisha Mitchell Sci. Soc. 11:93. 1894.

Trees that appear to be hybrids between the black jack oak and the
willow-oak have been found widely scattered through the common range
of the two species. The foliage is extremely variable and ranges between
l he leal types of the two species and with some eccentric forms. In
describing X Quercus dubia, Ashe expressed the opinion that it was a
hybrid between Quercus eoccinea and Q. I'hellos, although he was in doubt
about it. Sargent (53) considered it a synonym of X Q. atlantica Ashe
which he held to be a cross between Q. nuana and (). laurijolia. An
isotype in the herbarium of the Arnold Arboretum shows it to be an
anomalous form with large entire, oblong-elliptic leaves, and it appears to
me to be an extreme form of X Quercus Rudkini.

York: Tottenvi
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Bayard Long 7947, Oct. 29, 1912. Delaware: Stanton, /. P. Otis, 1920. Virginia:

South Arlington, E. S. Steele, Aug. 8, 1899. North Carolina: Falls of Yadkin

River, Stanley Co., J. K. Small, Aug. IS, 1893; Blondin Co., W. W. Ashe 247, June

and Nov., 1895; Raleigh, W. W. Ashe, March and Oct.; Chapel Hill, T. G. Harbison 25,

May 30, 1919; Abbottsburg, Bladen Co., T. G. Harbison 11, 1910, Oct. 5, 1917, /. S.

Holmes, May 9, 1918. South Carolina: Charleston, I. G. Harbison 30, May 1,

1917 Georgia: Wilkes Co., T. G. Harbison 4S, June 15, 1919. Florida: Gaines-

ville,' T. G. Harbison 46, June 17, 1917. Arkansas: Fulton, Hempstead Co., B. F.

Bush 1093, Oct. 17, 1901, 5946, Oct. 5, 1909, E. J. Palmer 10504, July 17, 1916, 10580,

Sept 4 1916 2^276 Oct 12, 1922, 22465, April 25, 23999, Oct. 4, 1923. Louisiana:

west of Bogalusa, Washington Parish. Clan- A. Brown 7721, June 4, 1939; Chestnut,

Natchitoches Parish, /•;. J. Palmer "47 L April 17. 1916. Cultivated at Arnold Arbore-

etura, Brooklyn Botanic Garden, and University of North Carolina.

X Quercus runoinata (A. DC.) Kngelmann \Q. borealis imbrkaria)
,
Oaks of U.

S. 20. 1876— Sargent, Alan. Trees X. Amer. ed. 2, 243. 1922.

Quercus rubra p runcinata A. de Candolle. Prodr. 16(2): 60. 1864.— Gray, Man.

Hot. ed. 5, 454. 1868.

Engelmann stated that he collected the type material of this in the

bottomlands of the Mississippi River opposite St. Louis, growing with

rubra, imbrkaria, and palustris. He believed it to be a hybrid between

the first two, and sent a specimen under the name X Quercus runcinata

to A. de Candolle, who regarded il as merely a form of the red oak and

so published a description under the combination shown above. Engel-

mann in his notes (24) in which he published the name X Quercus

runcinata for the first time expressed himself as willing to defer to

Candolle's opinion. However, there can be little doubt that Engelmann s

plant and numerous later discoveries are really hybrids of the parentage

he first suggested.

Pennsylvania: Westmoreland Co., Henry Cluunan, 1936: near Ambler, James

K Gilpm, Sept. 19, 1934. Makylani.: Ammendale, F. S. C— ,
Oct. 13, 1928.

Ohio: near Akron, Fred II. Gleny, 1938; West Cmon. Conrad Roth Oct 1931
;

Col-

umbus IP 1 Kellerman (without date). Indiana: near Bedford, Ralph M. Knebel

2767 '2768, Oct. 1934; near Oakland City, Gil.M.n Co., Ralph M. Knebel, 1Q39.

Illinois- near Sannon Bridge, Wayne Co., Robt
.
Ridgway 91, Oct. 21, 1914; near

mouth of Turkey Creek, Richland Co., Robt. Ridgway 26, Aug. 12, 1917; 10 miles

northeast of Olney, Richland Co., RoN. Ridgway 2e>87, Sept 19, 1926; Fast St. Louis,

Geo. Engelmann, Sept. 28, 1846; Tunnel Hill, Johnsc

23, 1920; Simpson, Johnson Co., E. J.

Sparta, Donaldson, 1935. Missouri: AIL

1880, 3, July, 1878, 5, May 10, 1891, 6, N

near In 1 I
n 1 ice, H. F. Bush *_'.?, Sept.

22, 1924; Hyde Park, Kansas City, Kenda

Co., E. J. Palmer 19497, Oct. 11, 1920. C

Park, New York, and in other parks and £

(Q. monta

5:2886.

Trees N. Amer. ed. 2, 306. 1922.

This hybrid between the chestnut-oak and the English oak was discovered

on the grounds of Professor C. S. Sargent, Holm Lea, Brookhne, Mass.

Large trees are now growing i

aimer 16666, Oct. <\. 1916 . Kentucky:

iton, St. Louis Co., G \\

:e), Oct. 1300;

X LVU, f>2*, Oct. 14 ,
lS6s, . Sept.

Pan: him, Oct., 1935; \ an

dtivated in the Arnold Arl,

.rdens in the United States and Fur ope.

X robur) in Bailey stand Cvclop. Hort.

"les. 1915(24): 215. 1.916.— Sargent. Man.

the Arnold Arboretum grown from seeds
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of the original tree planted in 1877. The seedlings, although differing
from each other, retain the intermediate characters of the original hybrid.

-Sargent, Man. Trees N. Amer. ed. 2, 302. 192
-cus alba x Prinus Engelmann, Trans. Acad,
asey, Bull. Torrey Bot. Club 10:25, pi. 28-3

Eaubh.

This seems to be one of the commonest hybrids among the white oaks,
and it may be looked for wherever the two parent species are found grow-
ing together. The leaves arc usually symmetric and arc more uniform in
type than is the case with most hybrids. The blades usuallv resemble
those of the chestnut-oak in outline, but are more deeply incised with
mostly simple ovate or oblong lobes rounded at the apex.

Vermont: Monkton, C. G. Pringle, May 21, Sept. 29, 1879. Massachusetts:
Jama.ca Plain, (. /{ /-axon, July Ik 1S97, /. G. Jack, March 25, Sept 21 1914-
Concord, H. A. Purdie. Aug 1003; Middles bells, //. J. Koehler, June' 190s'Rhode Island Providence, J. F. Collins, Oct. 2, 1892; Durfe

Providence Co., E. J. Palmei
e Co., E. J. Palmer 4nKJ, I

Cliepa

. .e 14, 1942, 4/913, Aug. 11, 1046. \]\v York:
Fort Wadsworth, Sta.cn Eland, Leon Croizat. June 15, 1037; Allev Pond Park

qT „\f?°
n
T

Cn" Z" 1
'

S< ''" 1?
'

V>MK F,NNM 'uan,a: RosI >-n. C. S. Sargent,
Sept. 13 1914 J. C. Swartley S-856, Sept. ,o,„

: R„, ky M„ UI1 ,,„ Run. Franklin
Co. John C Aase 1,, 1935; near Hatboro. Charles ('. Maun; Bedford Co., David
Berkhetmer ,417, Aug. 16, 1044. New Jersey: Elwood, Isaac C. Martindale, Aug,
1877; near Newark, //„„. ./. Koehler. Jul>. 100(,; Sandsboro, C. S. Sargent, Aug 22""' Ocean Grove, J. K. Hayward, 1890. District «,k Cohmbia: Washington'

Saul, May (and ; Woodley Park,
L. F. Ward, Oct. 10, 1884. North Carolina: Biltmore, ex Herb Riltm
5723-b, May 10, Oct. 13, 1S07; Highlands, 7. C, . Harbison V, Mav 18 1916 38
Sept. 24, 1916. Ohio: Stcece, F. W. Dean, Julv U 10M Kixncry- Fchols'
Ohio Co E J. Palmer 2JS4J, Mav 6, J.^o. Sept. 13, 1025. Alabama: Vallevhead!
T. G Harbison 37, June 26, 1918. Cultivated in the Arnold Arboretum and in
franklin Park, Boston, Mass.

X Quercus Schochianai Dieck (Q. palustris X Phello s), Nat. Arboretums Zoschen
1894-95. — Schoch. Mitt. Deutsch. Dendr. C.es. 1896, 9.- Rehder. Man Cult
Trees and Shrubs ed. 2, 156. 1940.

Quercus palustris X Phellos Palmer, Jour. Arnold Arb. 2:143. 1921.

This hybrid was first recognized in the park at Worlitz, Germany
where it had appeared spontaneously. The name was first published
without other description than citation of the supposed parents in a seed
list by Dieck, and Schoch had a brief reference to it the following year
as cited above. It has been cultivated in several' European gardens, but
both the name and the hybrid plants that have lately been found native
in several localities in the United States seem to have generally been
overlooked by American botanists. Earlier specimens have in some cases
been confused with X Quercus hcterophvlla. The leaves are quite vari-
able, but usually resemble more closely those of the willow-oak in size and

undulatis vel mcompoM.r acute lohat». iuni.»ribu> intra pubescentiln^^nox
'

glabns
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outline. The blades are mostly two to four times as long as wide, from

narrowly lanceolate and entire to undulate or lobed with small asymmetric

rounded or sharp bristle-tipped lobes, thinly pubescent beneath as they

unfold, but soon becoming glabrous except for tufts of tomentum in the

axils of the principal veins.

Illinois: Cairo, Alexander Co., E. J. Palmer 14919, April 23, 1919, 15090, May
8, 1919, 16475, Sept. 18, 1919, 19551, Oct. 16, 1920, 29648, Nov. 16, 1925; Mounds,

Pulaski Co., E. J. Palmer NW5, April 30, 191<>: Mound City, Pulaski Co., E. J. Palmer

15102, May 11, 1919, 16635, Oct. 1, 1919; Olive Branch, Alexander Co. E. J. Palmer

15097, May 10, 1919; Brookport, Massac Co., E. J. Palmer 15339, June 2, 1919.

Kentucky: Wickliff, Ballard Co., E. J. Palmer 15108, May 12, 1919, 16506, Sept.

20, 1919. Arkansas: Dover, Pope Co., E. J. Palmer 27096. Cultivated in the

Arnold Arboretum and elsewhere in the U. S., Germany, and France.

X Quercus Smallii Trelease (Q. georgiana - marilandua) , Proc. Amer. Phil. Soc.

56:51. 1917; Mem.. Nat. Acad. Sci. 20:17. 1924. — Sargent, Man. Trees N.

Amer. ed. 2, 250. 1922.

Quercus georgiana X nigra (marilandka), Small, Bull. Torrey Bot. Club 22: 75, pi.

The leaves of the specimens examined somewhat resemble those of

Quercus marilandka in shape, but are of thinner texture. Small's figures

show leaves of a variety of shapes, some of them deeply divided and

suggestive of Q. georgiana.

Georgia: Stone Mountain, De Kalb Co., J. K. Small, Sept. 6-12, 1894; Little

Stone Mountain, De Kalb Co., J. K. Small, Sept. 11, 1894.

X Quercus stelloides Palmer (Q. prinoides X stellata), Jour. Arnold Arb. 18:139.

1937.

The leaves of the parent species are quite different from each other and

the hybrid is well-marked in its intermediate characters. The plants are

usually shrubby, from one to two meters tall, but rarely they become

arborescent and up to four meters or more. The leaf patterns vary be-

tween those of the parent species, but usually they resemble more closely

those of Quercus stellata, being obovate in outline, with 3-4 pairs of

shallow rounded or pointed lateral lobes, simple or rarely enlarged and

indented at the apex. At maturity they are green and nearly glabrous

above and pale stellate-pubescent beneath.

Massachusetts: Yarmouth, M. L. Fernald & Bayard Long 9360, Sept. 19, 1913;

Oak Bluffs, Marthas Vineyard, E. J. Palmer 45188, July 4, 1940. New Jersey:

Hampton Furnace, Burlington Co., /. W. Adams 4018, Sept. 16, 1937; Newtonville,

J. W. Adams 4076, Sept. 24, 1937; Cape May, C. F. Austin, 1899 (G). Missouri:

Greenwood (Jackson Co.), B. F. Bush 9744, Oct. 17, 1921, 10227-a, Oct. 3, 1923,

10330, Sept. 5, 1924, E. J. Palmer 26032, Sept. 5, 1924. Kansas: Neodesha, Wilson

Co., E. J. Palmer 21398, May 23, 1922, 22007 (tvi-k), Sept. 18, 1922, 24372, Oct. 31,

1923. Oklahoma: Muskogee, E. J. Palmer 14285, June 30, 1918.

X Quercus sterilis Trelease 1 (Q. marilandka X nigra), Proc. Amer. Phil. Soc. 56: 51.

•1917. — Sargent, Man. Trees N. Amer. ed. 2, 259. 1922.

Quercus aquatica (nigra) nigra (marilandka) Ashe. Jour. Elisha Mitchell Sci.

Soc. 11:92. 1894.

cronatis subsessilibus supra glabris infra aliquantum pubescentibus ;
venulis conspicuis.



42 JOURNAL OF THE ARNOLD ARBORETUM [vol. xxix

Ashe's description of the tree and specimen on which the name was
based was fairly adequate. Trelease in the American Oaks reduced it to

synonomy under Quercus arkansana which he considered a hybrid of the
same parentage While the leaves of the hybrid ami those of Q. arkansana
are somewhat similar in shape in certain forms, the resemblance is super-
ficial those of the hybrid differing in their firmer texture and more
prominent veins, in the sessile or nearly sessile base, and in the character
of the pubescence. Careful study ol Quercus arkansana in the field and
in cultivation at the Arnold Arboretum leaves no room for doubt that it

is a good species and not a hybrid.

North Carolina: Bladen Co., W. W. Ashe 246 June 10 and Nov 1898
Georg.a: Climax, T. G. Harbison 12, Nov. „, 1917. Texas: Fletcher, Hardin Co'.
E. J. Palmer 9556, April _>5, 19K,, l()r>77, Sep! 10 101,, IV U) Sept H 1917 mm
March 17, 1918.

\ Quercus Sterretti Trelease (Q. lyrata X stellata), Mem. Nat. Acad. Sci. 20:17.

This hybrid may be recognized by the shape of the leaves, which are
loosely stellate-pubescent beneath and with traces of pubescence at least

along the midrib above al maturity. I have not seen the specimen on
which the description was based (iV. D. Sterrett, no. 6, Julv 28, 1917,
Little Rock, Ark.). Presumably, it was sterile, as no mention was made
of the fruit. But on the specimen cited below the immature fruit is

pedumled and resembles that of the overcup oak.

Arkansas: between Brinkley and Wheatley, Monroe Co., Delzie Demaree 10883,

Quercus fakata var. subinleyni I'mvlmann, Iran- Acad. Sci. St. Louis 3: 542. 1877.

The original specimen of this hybrid was collected by J. H. Mellichamp
near Bluffton, South Carolina, and sent to Kngelmann. who believed it to

be a hybrid between Quercus cinrrca (jncana) and Q. jalcata. It was
first mentioned and described under the name Q. jalcato-cinerea in the
Oaks of the United States, a preprint of the Transactions of the Academv
of Science of St. Louis for 1876, and in pages that were later "cancelled"'
by the author. Kngelmann later decided that it was only a variety of
Quercus jalcata, but his first surmise seems to have been the correct one.
I have not seen the type specimen, but several later collections listed below
appear to belong with it.

Georgia: Lumber City, T. G. Harbison 5, May 30, 1917, 18, Nov. 10, 1917;
Climax, T. G. Harbison 2, .May 29, 1917: Decatur, T. (,. Harbison 22, June 21, 1917;
Traders Hill, T. G. Harbison 7, April 3, 1918. Florida: Lake City, T. G. Harbison
22, June 23, 1017; Ocala, Marion Co., E. J Palmer 58304, March 31, 1931. Alabama:
Mobile, T. G. Harbison 4, Dec. 4, 1919.

X Quercus sublaurifolia Trelease 1 (Q. incana X laurijolia), Proc. Amer. Phil. Soc.

56:52. 1917. — Sargent, Man. Trees N. Amer. ed. 2, 266. 1922.

Quercus ciuerea laurijolia Ashe. Jour Lli.ha Mitchell Sci. Soc. 11:89. 1894.
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No description or citation of specimens accompanied the publication of

this name, but it was doubtless based on Ashe's collection and the publi-

cation referred to above, in which a good English description was given.

In the American Oaks Trelease reduced it to synonymy under X Quercus

atlantka. See discussion under that name. A number of specimens that

apparently represent this hybrid were found in the herbarium of the

Arnold Arboretum under the name X Qiicrcus dubia Ashe, as interpreted

by Sargent. Some of them are of doubtful relationship and can be dis-

tinguished from (). laurifolia only by the presence of stellate pubescence

on the mature leaves: others are possibly of a different hybrid origin.

South Carolina: Port Royal, T. G. Harbison 16, 17, Dec. 9, 1917; St. Helens

Island, T. G. Harbison 1, 2, Oct. 27, 1917. Georgia: Lumber City, T. G. Harbison

5, 8, Dec. IS, 1917, 16, Dec. 16, I'M 7: Folkston, T. G. Harbison 26, May IS, 1918,

51, 53, May 16, 1918. Florida: San .Mateo. /'. (7. Harbison 1, 2, 13, May 26, 1917,

20, 22, 26, 27, 28, Dec. 12, 1917; Orlando, T. G. Harbison 20, 21, 25, Dec. S, 1917, 38,

Dec. 14, 1919; Plymouth, T. G. Harbison 35, Nov. l.\ 1919. Alabama: Mt. Vernon,

T. G. Harbison 11, Nov. 19, 1917.

X Quercus substellata Trelease ({). bicolor stellata), Mem. Nat. Acad. Sci. 20: 17.

I have not seen any material representing this hybrid. According to

the description, it was based on a specimen collected by Percy Wilson, at

Toms River, N. J, July, 1916.

X Quercus Townei hybr. nov. (Q. dumosa X lobata).

Arbor vel arbuscula ad 5-6 m. alta, ramulis gracilibus annotinis cinereo-

viridibus vel brunneis tomentosis lenticulis pallidis conspicuis. Folia per-

sistentia oblonga vel anguste obovata basi cuneata vel rotunda, margine

revoluto leviter vel profunde incisa lobis rotundis vel ts ic n itis

subtus sparse stellato-pubescentia. Fructus annuus oblongo-ovatus; glans

2-3.5 cm. longa; cupula hemispherica squamis valde crassis pubescentibus.

Two trees supposed to be this hybrid were found by Mr. Stuart S.

Towne, for whom it is named, near Pasadena, California, and a series of

specimens with notes was sent by him to Professor C. S. Sargent. The

notes stated that Quercus dumosa is abundant and extremely variable on

the hills in the vicinity of the hybrid, but that Q. lobata is not known

nearer than about four miles away. The leaves of the hybrid have more

resemblance to those of (Jumu.s lobata than to those of the other parent,

but they are smaller, relatively narrower, and less deeply incised. The

acorns are also somewhat intermediate between the two species, with the

nut shorter and less pointed than that of Quercus lobata.

California: near Pasadena along La Loma Road, Stuart S. Townr 1, 2, Sept. 23,

U. S. 18, 1876; Trans. Acad. Sci. St. Louis 3:539. 1877. — Sargent, Man. Trees

Engelmann stated that a single tree of this hybrid was found by him

in the autumn of 1849, about six miles east of St. Louis, growing in com-

pany with the supposed parents. He remarked that the foliage and fruit
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characters were such that the origin of the hybrid could scarcely be
doubted, that the leaves were rather those of imbricaria with a touch of
nigra {marilandica)

, and that the fruit was more like that of nigra. The
hybrid is apparently an uncommon one, but specimens that probably
belong with it have been found elsewhere within the common range of the
parent species. A number of other specimens have been referred to it on
account of their somewhat similar leaves with three-lobed apex, but in

most cases they appear to belong with either X Quercus runcinata, X ().

hftcrophylla or X Q. Leana.

Illinois: Richland Co., Robt. Ridgway 90, Oct. 1914, 2810, Mav 28, 1927; Olnev,
Robt. Ridgway, Feb. 1917, E. /. Palmer 155S4, Juno 24, 1919. "Missouri: Cape
Girardeau, E. J. Palmer ISO 12, June 22, 1920.

X Quercus vaga Palmer & Steyermark (Q. palustris X velutina)
, Ann. Missouri Bot.

Only a single tree of this hybrid is known, and it was found growing
with the supposed parent species. The bark and habit resemble Quercus
palustris, and the leaves are also of the palustris type and retain the
characteristic tufts of tomentum in the axils of the veins. Traces of easily
detached tomentum remain on the young branchlets and on the under
surface of the leaves until mid-summer. The scales on the cups of the
young acorns are loosely imbricated and pubescent, as in Quercus velutina.

Missorki Maryville, E ./. Palmer 25421, I unc 13, 1924.

X Quercus venulosa Ashe, Jour. Elisha Mitchell Sci. Soc. 41:268. 1926.

This name was proposed by Ashe for what he believed to be a hybrid
between Quercus caput-rivuli and Q. cincrca (incana). But the former
has been reduced to a variety of Quercus arkansana (Ashe, Jour. Elisha
Mitchell Sci. Soc. 40: 44. 1924). And Little (3,3) has pointed out that
the name cannot be retained because it is a later homonym of a fossil

species, and he prudently suggested that the supposed hybrid should receive
further study before it is renamed. An isotype (IV. W. Ashe, no. 217,
Okaloosa Co., Fla., Nov.. 1924) in the herbarium of the Arnold Arboretum
shows mature leaves, branchlets, and winter-buds. There can be little

doubt of its relationship with Quercus arkansana or its variety, but I think
there might easily be a question as to the other parent species. There is

little except the slightly narrower entire leaves to suggest Quercus incana,
and it is possible that Q. obtusa may have been the other parent.

x Ou.Ti-us Wahcriana Ashe ((). laevis nigra), Proc Soc Amer Foresters 11-89
1916. — Sarm-nt, Man. Trees X. Amer. ed. 2, 254. 1922.

X (Juereus siuuata Kn-elmann, Trans. Acad. Sci. St. Louis 3:400. 1877. — Sargent,

In proposing this name Ashe called attention to the fact that Engelmann,
followed by Sargent, had referred this hybrid to Quercus sinuata Walt.,
which he believed to be the white oak later described by Small as Qucrcus
austrina. However, from the brief description given by Walter it does not
seem possible to determine the identity of (). sinuata, although it was
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probably a hybrid and could scarcely have been Q. austrina} So it seems

best under the circumstances to accept Ashe's name.

South Carolina: Bluffton, J. II. Mellichamp, 1884, May 2, 1890, June, 1894,

C. S. Sargent, Oct. 4, 1894, T. G. Harbison 14. Aim. 29, 1916; Walhalla, T. G. Harbi-

son 10, Oct. 11, 1917. Georgia: Lumber City, T. G. Harbison 17, Nov. 16, 1917.

Florida: Jacksonville, T. G. Harbison 18, Dec. 3, 1917.

X Quercus Willdenowiana (Dippel) Zabel ({>. falcata -velutina), in Beissner,

Schelle and Zabel, Laubh.-Ben 67 1903.— Schneider, 111. Handb. Laubh. 1: 171.

1897. — SarKent, Man. Trees N. Amer. ed. 2, 257. 1922.

Quercus thutoria Willdenowinuna Dippel, Handb. Laubh. 2: 122. 1922.

> Quercus Sudicortlu T release, I'm.. Amer. Phil. Soc. 56:52. 1917.

This hybrid was described from plants cultivated in Europe, and I have

not seen the original material. But plants that apparently belong with

it have been found in several parts of the United States.

North Carolina: Biltmore, ex Herb. Biltmore, no. 5723-d, Sept. 20, 1897.

Georgia: Cornelia, T. G. Harbison 24, June 30, 1918, 46, Oct. 1, 1919. Arkansas:

Ozark, Albert Ruth 96, Sept. 14, 1927.

In addition to the hybrids enumerated and discussed in this list several

others are indicated by material in the herbarium of the Arnold Arboretum

and other collections. Among these are Quercus alba X lyrata, Q. bkolor

X montana, Q. bkolor X robur, Q. borealis X ellipsoidalis, Q. borealis

X marilandica, Q. coccinea X palustris, Q. Durandii (austrina) X lyrata,

Q. Durandii [austrina) X virginiana, Q. falcata X marilandica, Q. falcata

X nigra, Q. hypoleucoides X Shumardii (texana), Q. incana X Phellos,

Q. laevis X nigra, Q. macrocarpa X robur. Q. Nuttallii X Shumardii, and

others. There is no doubt that most of the specimens are from plants of

hybrid origin and in some cases they are more complete and convincing

than the types of some of the hybrids that have already been named. But

since most of the specimens are without fruit and in nearly all cases there

may be room for doubt as to the identity of one of the parents, it seems

best to wait for fuller material or for further field study before naming

The hybrid oaks afford an interesting field for investigation and the

subject is one that is worthy of much more attention. The present paper

purports to do little more than to review the subject and to bring together

the information already available in a convenient form for study. Many
questions of identity and in regard to the variability and the behavior of

the different hybrids will not be cleared up until they are approached

experimentally and with the aid of cytological study.

. Midi. Nat. X\: 51
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A TAXONOMIC REVISION OF PODOCARPUS

I. THE SECTIONS OF THE GENUS AND THEIR SUBDIVISONS

WITH SPECIAL REFERENCE TO LEAF ANATOMY

John T. Buchholz .

This study of the genus Podocarpus stems from a preliminary examina-

tion of leaf anatomy. The accounts of Bertrand (1) and Mahlert (10)

have yielded conflicting data which seem, after examination of numerous

specimens, to be due to the use of material by earlier investigators that

had been erroneously identified and to the meagre number of specimens

available. With certain corrections, the work of Mahlert (10) appears

to furnish a fairly consistent key to the limited number of species con-

sidered. Therefore, we began to apply these keys, as corrected, to the

species more recently described. We were also inspired by the detailed

work of Florin (5) which is confined almost entirely to cuticular anatomy

and it seemed that this, in combination with the entire leaf structure,

might contribute to a much more accurate classification of species.

Immediately the problem of correctly identifying the specimens found

in American collections became a necessity. We have been successful in

locating types, isotypes, topotypes and other authentic material of nearly

all American species. These provided a sound basis for the comparison

of the large number of specimens we had available. All other taxonomic

characters shown by the specimens were studied as well and thus it has

been possible to render more nearly complete descriptions for many species

as well as descriptions of numerous new species and varieties. Hence we

are combining the results of our researches on leaf anatomy with the form

of presentation used in taxonomic monographs. There is still the short-

coming of having our studies based too largely upon specimens found in

American collections, but we have in many instances secured leaf speci-

mens from types and isotypes in European collections and other critically

authenticated material, and are therefore enabled to extend our studies

and treatment provisionally to collections found in all parts of the world.

A detailed study of leaf anatomy of Podocarpus from specimens found

in English and Scottish herbaria was made by Orr (11) to determine the

value, if any, of these characters in the identification of species. In gen-

eral our results are in agreement. Unfortunately, in cases of difference,

we cannot correlate Orr's work with ours as he does not list the specimens

which he examined, and we found the percentage of erroneously named

specimens in all herbaria to be extremely high.
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Keys based upon leaf anatomy alone lead to all the sections of this

large genus. A few individual species may be singled out through leaf

anatomy and groups within the sections may also often be recognized by
this method. The remaining bulk of the species, then, must ultimately

be separated by the usual taxonomic comparison of leaf size and shape,

midrib and surface, bud scales, and finally the all-important reproductive
characters. Whereas Pilger's keys (12) require a knowledge of repro-

ductive structures at the beginning of analysis of most groups of species,

our keys require these details only toward the end of this procedure or in

the final determination of species. We feel convinced that our keys to

sections and groups of species within sections are very useful due to the

abundance of sterile material, and that some of these leaf characters are as
important in the definition of sections as the reproductive features which
originally formed the entire basis of classification.

DESCRIPTION OF LEAF ANATOMY OF PODOCARPUS

The constancy of internal leaf characters must be demonstrated in the
same manner as external characters before they can be used in the deter-
mination of groups or species. In using herbarium specimens it must be
recognized that methods of collecting and preparing the specimens will
alter the color of the leaves, appearance of veins and margins, etc. Ma-
ture leaves of the coriaceus type with sufficient sclerids to reinforce the
tissues will show a more true character than thin or immature leaves with
undeveloped sclerids and cuticle. The internal anatomy of a leaf, easily

observed in Podocarpus in leaf cross sections, is not changed by collecting

methods except in the degree of crushing. But in no case has a thorough
study been made of geographical influences on Podocarpus and only one
or two species (Griffin S) have been studied m detail in relation to the age
of the leaves or the age of the tree or shrub from which the collections

were made. Here reference must be made to work on other conifer leaves.
An excellent example of such a study is that made by Fulling (7) in

Abies, and his analysis showed no structural deviations in anatomical
features due to sunny or shady portions of a tree, upper or lower portions
of a tree, and no correlation with environment. There was only slight

variation in positions of resin canals and thickness of hypodermal cell

walls, and greater variation in the continuity and abundance of hypoderm.
In herbarium specimens he found that the character of the midrib, if at all

variable, was practically useless.

A thorough study of leaves from every herbarium specimen of Podo-
carpus available has shown the degree of variation within the species to be

It has also shown that a single character, such as a large number
vascular sclerids.

. hi— i

one species or group, while in another species or group it is a character
of considerable variation. An analysis of useful anatomical and some
external characters follows.
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Size of leaf: When a description is based on a single specimen, the

variation allowed in the leaves may be entirely inadequate for identification

of further specimens. In general, leaves on fruiting branches are smaller,

often by half, than other foliage leaves. Extremely large leaves have been

collected from seedlings and vigorous shoots of most species.

Midvein: The character of the midvein— prominent or impressed —
has been used by taxonomists in species descriptions as a means of differ-

entiation and this procedure has been followed by those identifying

herbarium specimens. After careful examination of many leaves in cross

section it has been found that it is most valuable when leaves are mature

and coriaceous or contain abundant sclerenchyma. The very strict selec-

tion of sulcate or prominently ribbed leaves has led to errors in identifica-

tion in species where it is a variable character, and a number of errors

have been made by ignoring the character entirely.

Vascular bundle: The shape is often characteristic in the sections,

but little difference among species within the sections has been observed.

Figs. 1-5 showing leaf sections include extremes in bundle size and shape.

Transfusion tissue: Transfusion tissue is located on each side of the

vascular bundle in a wing formation. It may be a small area (figs. 1 & 7)

in sections Dacryearpus and St achyearpus, larger and clear in sections

Sundacarpus (fig. 2) and Eupodocarpus or extend halfway into the blade

of the leaf in sections Ajrocarpus (fig. 3) and Polypodiopsis (fig. 4).

Resin canals: Basically there is always one resin canal directly below

the vascular bundle. In sections Sundacarpus, Ajrocarpus, Polypodiopsis

and Eupodocarpus (African) it may be flanked by an additional canal on

each side. Always in African Eupodocarpus (fig. 5) and often in P.

Rospigliosii (Polypodiopsis) there are also resin canals in the extreme

margins of the leaves. A special deviation from this pattern will be

described under P. Rospigliosii.

Accessory transfusion tissue: This tissue has often been described in

the literature as, among the Coniferae, it is peculiar to certain sections of

Podocarpus. It consists of pitted sclerids arranged perpendicular to the

vascular bundle in a layer varying in thickness and degree of thickening,

extending from each side of the transfusion tissue into the margin of the

leaf. This tissue may be entirely absent or replaced by isolated sclerids.

Figures 2, 3, 5, 8 and 9 show accessory transfusion tissue. The nature of

this tissue has been ably discussed by Worsdell (16) and Orr (11).

Hypoderm: Many previous workers have endeavored to use the size

of hypodermal cells, thickness of walls, size of cell lumen, continuity of

the layer, number of layers, and length of interruptions in the layers as

differentiating characters. We also recognize and use the appearance of

the hypoderm, but great care must be observed to state its limitations as

many species show it to be variable in one way or another instead of being

constant. We believe that variation, when limits are stated, does not

detract from its 'use in indentification. Hypoderm may be seen in figs.

1, 3, 4, 5, 8, 9 and 10.
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Sclerids: We now refer to types of sclerids present in the leaves other

than those already described as forming distinct tissues.

a. Vascular sclerids: Associated with the vascular bundle there

are often long fibres with thick walls and almost no lumen. Measurements

have shown these to be over a millimeter in length in some cases. They
may be scattered around the bundle, only above or below the bundle,

arranged as a heavy layer above the bundle or as two small groups on

either side of the resin canal. Variation seems to be caused by age of

tree and position of the leaf on the tree.

Similar fibres of extreme length and closed lumen are often scattered

between hypoderm and palisade on the upper side, or in addition to

hypoderm between stomatal rows on lower side, but never form a distinct

layer and are very rarely located at margins.

b. Auxiliary sclerids: In some species palisade cells are altered

into pitted, thickened sclerids as shown in fig. 9. They are usually, but

not always, much enlarged and the lumen remains large. Mesophyll cells

are also sclerified in some species and are distinguished from the palisade

sclerids by their position parallel to the cross section of the leaf blade and
perpendicular to the palisade; and from the accessory transfusion tissue

by their larger size and being shorter and wider. They may form a

distinct layer between palisade and accessory transfusion tissue or they

may be merely isolated.

Palisade : Except in cases where the palisade consists of two or three

layers and shows this thickness consistently, this tissue cannot be used in

identifying herbarium specimens. It is altered by light, moisture and
age of leaf.

Stomata: Leaves are said to be hypostomatic when stomata are found

only on one side (normally abaxially), amphistomatic when they are

found on both sides. The latter may be further qualified when more
stomata are to be found on one side than the other. Usually arranged

longitudinally in rows, the number of rows is a function of the width of

the leaf and varies accordingly. The rows may be crowded so as to be
scarcely distinguishable, or they may be separated by several rows of

ordinary epidermal cells. The subsidiary cell pattern of the stoma was
considered in detail by Florin (5). Guard cells are flanked by two to

four laterally adjacent and two polar cells and there may be a second rank
or partial rank of such cells.

Cuticle: The thickness of the cuticle is an extremely variable char-

acter and there is not enough information concerning habitat available on
herbarium specimens for correlation with cuticular thickness for this

character to be useful except in very special cases.

In the cells of the first rank encircling the stoma, there may be a special

furrow in the cuticular thickening forming a complete translucent ring.

This was described by Florin (5) and we refer to this character as the

Florin ring (compare figs. 11 and 12). Within section Eupodocarpus this
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character is diagnostic in separating subsections A, C and D from sub-

section B. It may be present or absent in other sections where the

character has been disregarded.

MATERIAL AND METHODS

The method for examination of cross sections of leaves of herbarium

specimens of Podocarpus is quite simple. The leaf (more than one from

different parts of twig or tree if abundant material is available) is soaked

in distilled water until it sinks to the bottom of the vial. Then the leaf,

or 1-2 cm. lengths from the midportion and base are placed in a split 3

cm.-length of elder pith. The sections are cut by hand with the new

edge of a safety-razor blade and transferred to 50% glycerine. They may

be examined in about an hour or, by evaporating out the water, permanent

mounts may be made in glycerine jelly or the sections may be stored in

vials in the pure glycerine. No staining of cross sections is necessary for

any of the observations made in this paper.

To observe the epidermis, a 3-8 mm. section from the midportion of

the leaf is macerated enough to separate the epidermis from the other

tissues. The acid is washed out and it is then stained in a 50% solution

of safranin. The stained epidermis is cleared and mounted in balsam.

Thus the pattern of subsidiary cells of stomates and the Florin ring (fig.

1 1 ) as well as epidermal cell arrangement can be seen clearly.
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Podocarpus L'Heritier ex Persoon, S> n. 2: 5X0. 1X07. nomni amscrvandum ; Endlicher,

Gen. PL 262, no. 1800. 1837, Syn. Conif. 206. 1847; L. C. & A. Richard, Comm.
Hot. Conif. 124. 1826; Blume, Enum. PL Javae 1 : XX. 1X27; Bennett in Horslicld.

PL Jav. Rar. 35. 1838; Carriere, Traite Conif. cd. 2, 043. 1867; I'arlatore in DC.

Prodr. 16(2): 507. 1868; Gordon, Pinetum cd. 2, 326. 1X75; Bentham & Hooker

f., Gen. PL 3:434. 1880; Eichler in Nat. Pilanzenfam. II. 1: 104. 1889; Beissner,

Handb. Nadelhol/k. 193. 1X91; Piker in IMlan/mtvuh IV. .".(Heft IX) : 54. 1903,

in Nat. Pllanzenfam. Nachtr. 111. 4. 1906. and cd. 2, 13:240. 1926; Florin in

Svcnska Yet.-Akad. Handl. ser. 3, 10(1): 262. 1931, 19(2): 8. 1940, in Palaeonto-

graphica 85(B7):577. 1944; Wasscher in Blumea 4:360. 1941.

Na^eia Gaertner, Fruct. Sem. 191. 1788, in part, description confused, nomni

rejiciendum; O. Kuntze, Rev. Gen. 2: 789. 1891 ; Baillon, Hist. PL 12:40. 1892.

Myrica sp. Thunb.; Taxus sp. VVilld.; Juniperns sp. Roxb.

Coniferous trees or shrubs, usually dioecious, with large simple leaves,

needle leaves or scale leaves, usually alternate (opposite decussate in sec-

tion I'olypor/iopsis. sometimes subopposite in section Xagcia and species of

section Ajrocarpus). Leaves amphistomatic or hypostomatic, with or

without hypoderm, with transfusion tissue, with one resin canal always

below the phloem of vascular bundle and sometimes additional resin canals

between this and leaf margin, and as many as vascular bundles in section

Nageia. Pollen cones cylindrical, terminal (section Pacrycarpus) or

spicately arranged on lateral branches (section Stachycarpus) clustered on

special peduncles or solitary, 1-3 fascicled in axils of leaves. Microspo-

rangia 2 on each sporophyll, abaxial, dehiscing with a slit, usually with a

centrally placed apiculus of sporophyll; pollen grains usually with 2

air-bladders or wings (or 3 or more in section Dacrycarpus) . Ovulate

cones terminal on short lateral twigs (sections Microcarpus and Dacry-

carpus), or seldom spicate with separated ovules (section Stachycarpus).

or with 1-2 ovules borne at or near the end of a special axillary fruiting

branch, the strobilar axis beneath the seed remaining woody or becoming

swollen fleshy at maturity. Ovules inverted, with micropyle near place

of attachment, surrounded by and enclosed in an epimatium fused with

seed coat except near micropyle and becoming coriaceous or fleshy with

the middle layer of seed coat usually indurated, woody, or stony.

SUBDIVISION OF THE GENUS

The divisions of I'odocarpus by 1'ilger in 1926 (13) following Engler (4)

appears to us to be inconvenient and not well founded. His subgenera

Stachycarpus and Protopodocarpus are each composed of heterogeneous

assemblages of categories some of which appear to be more closely related

to sections in the alternative subgenus than to each other. To set up

additional subgenera in an effort to re-group them might cause more con-

fusion than to list them all as sections. We agree with Wasscher (14)

who states on page 361, "I doubt whether the subdivision into sub-genera is

right. Perhaps we had better not distinguish any sub-genera, but only six

equivalent groups which might be either sub-genera or sections." Our

treatment is therefore in full agreement with Wasscher except that we are
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adding two other sections for categories mostly outside of the range
covered by his treatise. There is only one difference in sectional names:
Wasschers section Stachycarpui included plants which we are now placing

in the new section Sundacarpus. Florin (5), p. 266, also suggested the

advisability of such a revision.

The difference in our treatment of this genus and that of Pilger (13)
may best be shown by the following outline:

I. Subgen. Stachycarpu.- End.

A and Ab 7. Stachycarpus Endl., in par

\ 4. Afrocarpus n. sect.

II. Subgen. Protopodocarpus Engl.

"
) 6. Sundacarpus n. sect.

Sect. 2. Microcarpus Pilg ....2. Microcarpus Pilger

A. with swollen receptacle A. with swollen receptacle

Sect. 4. Eupodocarpus Endl.

\
B. with woody receptacle

} 5. Polypodiopsis Bertrand

8. Eupodocarpus Endl.

A-~—

-

eceptacle
(

A. African species.

J C. Central, S. American spp

(
D. Chile, SVV Pacific spp.

B. with bracts beneath receptacle B. Asia, S. Pacific, Austr.

KEY TO SECTIONS AND SUBSECTIONS

ives small, awl-shaped or scale like, amphistomatic, attached spirally.

Leaves ol a\\! shaped spreading needles, triangular or 4-sided in cross-section,
with hypoderm, single resin (anal; when fiat, on pectinate fmndosc twins of

pressed in vertical plane, ovule and seed with bract as long as ovule and fully

incorporated with epimatium throughout its length; receptacle becoming
swollen or fleshy as seed ripens (fig. 1.) Sect. 1. Dacrycarpus.

Leaves ol looselv appressed scales, reddish, seed without fleshy receptacle and

awl-shaped needles or :

receptacle of seed 1

Leaves hypostomatii receptacle ot seed remaining woe
ives with a single median vein.

Leaves amphistomatic, without accessory transfusion I

Leaves alternate, spreading on all sides of twigs,

from vascular bundle I

(fig. 4) Sect. S. Polypodio
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mm, broad, with accessory transfusion tissue (fig. 2)

Sect. 6. Sundacarpus.

Leaves small, less than 3 cm. long and less than S mm. wide, usually

spread apart in pectinate branches, (a few Old World species or

their seedlings may he amphistomatic ) without accessory trans-

fusion tissue (fig. 7) Sect. 7. Stachycarpus.

Leaves with hypoderm or hypodermal fibres, or if hypoderm is scanty,

leaves with well developed accessory transfusion tissue, seeds with

swollen, fleshy, or leathery receptacle Sect. 8. Eupodocarpus.

Leaves with 3-5 resin canals, a pair of these near margin of leaf,

bracts beneath receptacle absent, Florin ring present in subsidiary

cells surrounding stomates (fig. 11) Subsect. A.

Leaves with 1-3 resin canals, all at vascular bundle (figs. 5 & 8).

Bracts present beneath receptacle, Florin ring absent (fig. 12).

Bracts absent beneath receptacle, Florin ring present (fig. 11).

Accessory transfusion tissue well developed (fig. 9)

Accessory transfusion tissue absent or replaced by sclerids

(fig. 10) Subsect. D.

Sect. 1. Dacrycarpua Endlicher, Syn. Conif. 221. 1847; Carriere, Traite Conif. ed. 2,

676. 1867; Parlatore in DC. Prodr. 16(2): 520. 1868; Pilger in Pflanzenreich IV.

5(Heft 18): 55. 1903, in Nat. Pflanzenfam. ed. 2, 13:242, 245. 1926; Florin in

Svenska Vet.-Akad. Handl. ser. 3, 10(1): 267, 259. 1931, 19(2): 23, 69. 1940, in

Palaeontographica 85(B7) : 577. 1944; Wasscher in Hlumea 4:386-88. 1941.

Trees or shrubs with small alternate scale like, awl-shaped or flattened

leaves, usually amphistomatic. with hypoderm, single resin canal beneath

single midvein; dimorphic foliage may include distichous twigs of deter-

minate growth with vertically flattened doubly falcate leaves appearing

among branches with awl-shaped leaves, in these the vascular bundle may
appear turned with xylem and resin canal on opposite sides of phloem.

Pollen cones cylindrical, terminal on shorl lateral twigs with long apiculate

sporophylls resembling leaves, with 2 sporangia: pollen with 3 or more

wings. 'Ovulate cones terminal on lateral twigs with one or two inverted

ovules (usually only one developing into seed) with bract adherent to and

as long as ovule, becoming consolidated with epimatium throughout its

length, the cone axis and sterile bracts below seeds usually becoming warty

and fleshy. Southeastern Asia, East Indies and South Pacific Islands to

New Zealand.

Sect. 2. Microcarpua Pilger in Pflanzenreich IV. .".(Heft 18): 58. 1903, in Nat.

Pflanzenfam. ed. 2, 13:243-245. 1926; Florin in Svenska Vet.-Akad. Handl. ser.

3, 10(1): 270. 1931, in Palaeontographica 85(B7):577. 1944.

Sect. Dacrvrarpus Parlatore in DC. Prodi 16(2): 520. lXoS, in part; Vieillard ex

Carriere. Traite Conif. 697. 1867.

Shrubs with small alternate scale like leaves, amphistomatic. Ovulate

cones with small single crested ovule, with its bract free and much shorter

than ovule or seed, with strobilar axis below seed not fleshy, but seed

enclosed in epimatium surrounding stony seed coat. {Podocarpus ustus

Brongn. & Gris) New Caledonia.

Sect. 3. Nageia Endlicher, Syn. Conif. 207. 1847; Carriere, Traite Conif. ed. 2, 635.

1867; Parlatore in DC. Prodr. 16(2): 507. 1868; Pilger in Pflanzenreich IV.

5(Heft 18): 58. 1903, in Nat. Pflanzenfam. ed. 2, 13:242, 245. 1926; Florin in
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Svenska Vet.-Akad. Handl. ser. 3, 10(1) :272, 274. 1931, in Palaeontographica

85(B7):578. 1944; Wasscher in Blumca 4:415. 1944.

Trees and shrubs sometimes monoecious but mostly dioecious with

leaves broad, having many parallel veins, either amphistomatic or hyposto-

matic. with resin canals beneath each of the many vascular bundles.

Pollen cones cylindrical, single or several-fascicled at the end of an axillary

peduncle. Ovulate cone at the terminal portion of an axillary fertile

branch, a reduced strobilus whose scaly, many-noded axis may become

fleshy or remain woody.' Southeastern Asia, East Indies and Philippines

to New Guinea.

Sect. 4. Afrocarpus sect. nov.

Sect. Ill Stachycarpus Endlicher, Syn. Conif. 218. 1847, in part; Pilger in Pflanzen-

reich IV. 5 (Heft 18) : 63. 1903, in part.

Subgen. Stachycarpus (Endl.) Engler in Nat. Pflanzenfam. Nachtr. 21. 1897;

Pilger in op. cit. ed. 2, 13: 242. 1926, in part; Florin in Svenska Vet.-Akad. Handl.

ser. 3, 10:266. 1931, as "Artgruppe 2."

Arbores vel frutices dioici foliis magnis planis spiraliter dispositis,

amphistomaticis, 1-vascularibus, ducto resinifero unico, fibrosis; strobilis

masculis cylindricis. axillaribus. solitariis aggregatisve; strobilis foemineis

ramulo squamuloso proprio ligneo fultis; ovulis 1-2. anatropis, epimatio

carnoso involucratis, a squamula saepius minore liberis; seminibus globulo-

sis vel piriformibus; strato tegumenti medio indurato.

Africa from equatorial region southward. Type of section: P. jalcatus.

Sect. 5. Polvpodiopds Bertram! in Ann. Sci. Nat. ser. 5, 20:65. 1874; Florin in

Svenska Vet.-Akad. Handl. ser. 3, 10(1): 275. 278, pi. 23, 30. 1931, 19(3) : 8,

25, 71, pi. 1, 2. 1940, in Palaeontographica 85(B7) : 578. 1944; Wasscher in

Blumea 4:423^27. 1941.

Sect. Naxeia Pilger in Pflanzcnreich IV. 5(Heft IS): vs. 1003, in part.

Subgenus Prolopodocarpus F.ngler sect. Xageia Pilger in Nat. Pflanzenfam. ed. 2,

13:245. 1926, in part, (B).

Dioecious trees with opposite (4-ranked decussate) foliage. Leaves

small, amphistomatic, with single vascular bundle usually Hanked by

wing like appendages of transfusion tissue (as in Afrocarpus), with a resin

canal beneath phloem and sometimes several to many other resin canals be-

tween center and leaf margin; hypoderm fibres present. Pollen cones

cylindrical, 1 — several on the end of a special axillary branch with oppo-

site pairs of scale leaves. Ovulate cone at end of an axillary fruiting

branch, bearing terminally a single inverted ovule free from a small sub-

tending bract, epimatium fused with and completely surrounding ovule

and seed as part of a fleshy layer, sterile bracts of cone axis below seed

scale-like decussate. Seed gated or pear-shaped. South

America and South Pacific Islands, New Guinea, New Caledonia and Fiji.

Sect. 6. Sundacarpus sect. nov.

Podocarpus sect. 2 Taxoideae, Bennett in Hur-

Stachvcarpus Endlirher, Syn. Conif. 218. 1847

S(Heft 18): 63. 1903, in part.

Subgenus Stachycarpus Emder sect. \ai>ria Pilger in Nat. Pflanzeni

13:245. 1926, in part, (B); Wasscher in Blumea 4:380. 1944, in p

Arbores dioicae foliis magnis planis spiraliter dispositis; foliis

maticis, hypodermate carentibus, ducto resinifero saepius unico

masculis cylindricis, axillaribus, apice pedunculi brevis aggregate
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foem inn's pedunculo constantibus 1-3 ovulis bracteatis donato ad apicem
inaequaliter dichotomo, squamulis ab ovulo liberis semper parvis; semini-
bus anatropis. epimatio carnoso, putamine duro.

East Indies, Philippine Islands. New Guinea, (ape York Peninsula of

Australia. Type of section: Podocarpus amarus Blume.
Sect. 7. Stachycarpus Endl. (emend.), Syn. Conif. 218. 1847, in part; Carriere,

Traite Conif. o72. 1.S67, in part; Parlatore in DC. Prodr. 16(2) : S18. 1868, in

part; Eicbler in .Nat. Pflanzenfam. II, 1:105. 1880, in part; Piker in Pllanzen
"'»!' IV. rxHrlt 18):t>3. 1003. in part. Florin, in Svenska Vet. Ak.nl Han,!!

ser. 3, 10(1): 266. 1031, as "Art-ruppe 1"; in Palaeontographica 85(B7):577.
1944, in part.

I'rumnopitvs Phil, in Linnaea 30: 731. 1860.

Staclivrarfuts Van Tieghem in Bull.

Dioecious trees with small spirally arranged leaves spread aparl disticallv

in one plane. Leaves of flattened needles usually hypostomatic, without
hypoderm, with median vein, with transfusion tissue hut without accessory
transfusion tissue, a single resin canal beneath phloem. Pollen cones in

spicate arrangement on special branches. Ovulate (ones consisting of an
axis bearing inverted bracled ovules in spicate arrangement on the end of
a special fruiting branch of which several or only one may mature as a
seed, or in some species only the terminal ovule may develop. Ovule and
seed usually covered with soft epimatial layer which may form a distinct

crest at the tip farthest from micropyle. Central and South America to

New Zealand. Australia and New Caledonia.

Sect. 8. Eupodoiarpns Endlicber, Syn. Cum!. 208. 1.S17; Bennett in Horsfield, PI.

.lav. Rar. 36. 1838, as sect. 1; Miquel. M. Ind. Hal. 2: 1072. 1850; Carriere.

Traite Conif. ed. 2. 644. 1867; Parlatore in DC. Prodr. 16(2): 506. ISnS; Cordon,
Pinetnm ed. 2; 32o. 1805 ; Eichler in Nat. Pflanzenfam. II, 1: 104. 1880 ; Beissner,

Handb. Nadelholzk. 163. 1801 ; Piker in I'llan/rnreirh IV. .".(Hell 18): 73. 1603,

in Nat. Ptlan/enfam. ed. 2, 13:242, 247. I'C'i., Fowvortbv in Pbilipp. [our. Sri.

6: 160. 1911; Stiles in Ann. Bot. 26: 448. 1012; Gibbs in Ann. Bot. 26: 543. 1612;

Hickel in Lecomte, Fl. Gen. Indc

1044; Wasscbei in Blumea 4: 427. 1041.

Trees and shrubs, usually dioecious, with alternate leaves arising from
all sides of twigs. Leaves Hat. hypostomat ic. with hypoderm represented,
with 1-5 resin canals, transfusion tissue, and accessory transfusion tissue

with exceptions. Pollen cones axillary, single or grouped or variously
clustered on peduncles. Ovulate cones borne singly on axillary peduncles
bearing 1-2 terminal inverted ovules surrounded by epimatium, their sub-
lending bracts separate and small, usually included in cone axis which,
with sterile bracts, become a swollen or a fleshy receptacle. Seeds mostly
ovoid or globose, frequently with an apiculus at exposed end, with the

stony layer relatively thin. Central and South America. Africa. Asia.

Australia, South Pacific Islands.

GEOGRAPHIC DISTRIBUTION

Three large areas of the tropics and -out hern hemisphere are occupied
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I. the area from southern Japan and China, Nepal, Sumatra to

Australia including Tasmania and Xew Zealand, thence northward to the

Fiji Islands and the Philippines.

II. South Africa and Madagascar extending northward only a few

degrees north of the equator.

III. South and Central America northward almost to the Tropic of

Cancer including the West Indies.

These three areas are geographically isolated by large oceanic expanses

at the Equator and temperate zones and by the frigid zone in the Antarctic.

The Indian Ocean and a gap formed by the peninsular part of India (where

there are no conifers) separates I and II; the south Atlantic and Pacific

Oceans isolate Area III.

In these three major areas the sections of Podocarpus are very unequally

represented. Section Eupodocarpus is found in all of these areas, but the

subsections differ. All other sections occupy either only one or parts of

two of these larger areas.

Area I includes parts of seven of the eight sections of the genus which

are unequally distributed and only two of the four subsections of

Eupodocarpus which overlap. Within this region seel. Microcarpus is

known only from Xew Caledonia, a relatively small island on which repre-

sentatives of four other sections are encountered. Sections Nagcia and

subsection B of Eupodocarpus range farther northward in this area than

species of Podocarpus anywhere else in the world, crossing the Tropic of

Cancer and extending to about 34° N. latitude. The latter subsection

covers almost the entire region of Area I excepting Tasmania and New
Zealand. (Some of these plants may be cultivated in similar latitudes in

the U. S. even though none of the native American species have spread

north of the Tropic of Cancer on the American continent.)

In Area I the range of sect. Sundacarpus is restricted to the Sumatra-

Philippine Islands-New Guinea triangle, overlapping and almost completely

surrounded by the sections, Nageia and Dacrycarpus. The first two of

these are not found east or far south of New Guinea, while section

Din rycarpus extends to New Zealand.

Australia has four sections represented, none of which is peculiar to this

continent. All of them are extensions of the ranges of sections or sub-

sections with extremely wide distributions. The range of section Stachy-

carpus. which touches northeastern Australia extends across the Pacific to

South and Central America. Section Eupodocarpus is represented in

Australia by two overlapping subsections, B and D. The former (B)

ranges to China and Japan, and eastward to the Fiji Islands and New
Caledonia, but not to New Zealand nor Tasmania, while the latter (D)

ranges eastward across the Pacific from southeastern Australia, Tasmania,

New Caledonia and New Zealand to Chile.

In Area II (Africa) only two sections are represented. Section Afro-

carpus is found nowhere else, while subsection A of Eupodocarpus, with a

similar distribution, includes Madagascar.
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In Area III (America) three sections are represented: Stachycarpus,

Polypodiopsis and subsections (' and I) of Eupodocarpus. All of these

excepting C of Eupodocarpus, range across the south Pacific — Polypo-

diopsis from Venezuela and Peru to Fiji, New Caledonia and New Guinea;

Stachycarpus from Venezuela and Costa Rica to New Zealand, New
Caledonia and Queensland; subsection D from Chile to New Zealand,

Tasmania, New South Wales and New Caledonia.

ORIGIN OF PODOCARPUS

The place of origin of Podocarpus would seem to be included in Area I

where seven of the eight sections of the genus are represented. The
tropics of Area I and well into the North Temperate Zone is a region

inhabited by many species of Pinaceae, several Taxodiaceae, Amentotaxus
and Cephalotaxus. Hence, if any single general area of the world may be
designated, in which several or all of these families of conifers may have
had a common origin, it is here where these diverse conifers still overlap.

This is of special interest since their origin may go back to the close of the

Paleozoic or not later than the early Mesozoic and it is known that there

have been major changes in the continental areas since that time.

The conifers, with seeds as their only method of reproduction (before

there were land animals other than amphibians and reptiles to aid in seed

dispersal) probably spread very slowly. Their species never became truly

world-wide. It may be presumed that some Podocarpaceae still occupy
very largely the area or general region of their origin (sections Nageia,

Sundacarpus, Microcarpus. Dacrycarpus and subsection B of Eupodo-
carpus). Afrocarpus and subsection A of Eupodocarpus may have mi-

grated westward from Area I over land connections during an early period.

Other sections such as Stachycarpus, Polypodiopsis and subsection D of

Eupodocarpus have, on the contrary, spread themselves over areas incred-

ibly distant, since they now occupy areas that are very far apart, with

harriers of the South Pacific between.

The evolution of Podocarpaceae proceeded throughout the Mesozoic.

They spread slowly until birds and mammals appeared, which might aid

in the dissemination of their seeds. It must be remembered that conifers,

cycads, ginkgos and ferns were the dominant land plants up until the

sudden appearance of angiosperms in the Cretaceous.

However, Area II, with section Afrocarpus and subsection A of Eupo-
docarpus, is far removed from Area I. These areas must have been
connected during the early Mesozoic and likewise Area III, which is

separated from II by the Atlantic Ocean. Assuming no barriers, the mere
spread of the plants of these sections to these areas must have required

a long period of time.

There is evidence in leaf anatomy to indicate that sect. Polypodiopsis

has characteristics in common with sect. Afrocarpus — amphistomatic

leaves, well developed transfusion tissue into wing like expansions of the

vascular bundle with the lack of accessory transfusion tissue (cf. figs. 3
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& 4). There is also some evidence in leaf anatomy indicating that sub-

section C and subsection A of Eupodocarpus have a common origin. This

is indicated by the Florin ring (fig. 11) which they (along with D) have

in common and by the absence of bracts beneath the receptacle (for these

details see key to sections and subsections).

The apparent crossing of the South Pacific is also indicated by other

genera in this family — Dacrydium with one species in Chile, Araucaria

with two species in Area III and the remaining species in the southern

part of Area I. Furthermore, sect. Dacrycarpus had a foothold in Chile

during the Tertiary. Florin has demonstrated fossils in Chile that may be

referred to this section. There are other conifers that appear to have

crossed the South Pacific as well as primitive angiosperms.

These extreme migrations of several sections and their descendants

which appear to have spanned several oceans in encircling the globe need

not be believed if one accepts some form of the Wegener theory of

continental drift. However, the sections of the genus must have been

very unevenly distributed with their ranges widely diversified on Gond-

wana before separation of the continents took place. By using the maps

given by DuToit (3, figs. 7 and 12, for example) one may account for the

origin and dispersal of sections.

According to this, Ajrocarpus and Eupodocarpus A fin Area II) would

have come from or had an origin in common with Podocarpus of Area I.

Polypodiopsis in Area III could have been derived from Ajrocarpus in Area

II and spread via Patagonia to New Caledonia and New Guinea. Eupo-

docarpus C could have come from Eupodocarpus A. giving rise, in turn, to

Eupodocarpus D which reached New Zealand and Australia by the same

route. The same holds for Stachycarpus except that we find some evidence

in leaf anatomy to indicate migration in the opposite direction, from

Australia and New Zealand via Patagonia to Central America. Stachy-

carpus may have been derived from Sundacarpus to which it is related and

which has remained in Area I. The Wegener theory, therefore, serves to

clear up many of the problems in the distribution of these and other

conifers, to which there is no satisfactory alternative answer.

There is also the question as to which section of Podocarpus is most

primitive. If the choice lies among the sections included in Area I, with

seven sections represented, the selection is narrowed so very little that the

decision must still be made on the basis of morphological characters. It

is possible that some would contend the section Eupodocarpus to be one

of the more primitive sections due to its wide distribution over all parts

of the southern hemisphere. Our basis of judgment in placing this last is

founded upon the almost universal hypostomatic condition of the leaves

and the well-developed accessory transfusion tissue (absent through loss

in the course of evolution only in sub-section D). On the other hand,

sections Microcarpus and Dacrycarpus include the small awl-shaped or

scale leaves now known to be characteristic of primitive conifers (Florin

6). Section Microcarpus has the bract separated from the ovule which
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would indicate that this section is more primitive than sect. Dacrycarpus.
The latter may be advanced with respect to fusion of cone scale with the
ovuliferous scale, represented b\ the epimatium. but is otherwise, in com-
mon with section Microcarpus, primitive in having the strohili borne on
the ends of ordinary lateral branches rather than specialized fruiting

branches. This is the condition shown by Florin (6) for several fossil

conifers from the Paleozoic.

It was pointed out earlier by Buchholz (2) that embryologically section

Slachycarpus in part (now section Ajrocarpus) and \a-cia may 'have the
most primitive type of embryogeny. On this basis Xugcia and Ajrocarpus
would seem to be among the more primitive sections. Furthermore the
leaves of section Nagcia have very much in common with another genus,
Agathis, of which we have examined a number of species. Ana this differs

primarily in having the resin canals situated between the vascular bundles
rather than beneath them, next to the phloem. Indeed the leaves of sect.

Nageia and Agathis also have much in common with those of certain

fossil (ordaitales. Regardless of the precise point of origin in evolution,

it appears unlikely from morphological considerations that Polypodiopsis,

Suudacarpus. or h'.upodtH arpus are primitive.

Slachycarpus has been singled out by Wilde (15) as possessing a primi-
tive type of grouping of strobili. This may be correct so far as it concerns
the arrangement of pollen cones and seed cones, but not necessarily the
origin of the strobilar structure itself. There is still a gap between the
specialized branch, bearing cones, and the one borne terminally at the end
of a lateral unspecialized branch. There is the question, therefore,

whether the condition of Dacrycarpus stands at the end of a reduction series

from a specialized branch bearing clustered cones, or whether this solitary

terminal cone on an unspecialized branch may not represent a more
primitive condition, before specialized branches arose. Wilde treats sect.

Dacrycarpus as if it were derived from sect. Stachycarpus. As we have
observed in numerous specimens belonging to sect. Dacrycarpus, we are
inclined to agree with Wasscher's description of these cones, namely, that
they are terminal on short lateral unspecialized twigs in which the leaves
of these twigs gradually merge into the little-differeni microsporophylls.

It may be pointed out that Wilde's ( 15 ) arrangement of female cones in

the entire series for the genus is realized fully within the sect. Stachycarpus,
even as we have restricted this category. Here, as she points out, Podo-
carpus audiuus and P. spit at us show the most primitive condition among
living forms, whereas, /'. montauus. in winch only a single ovule (sometimes
two) remains to form the seed in a terminal position, represents an end
member as extreme as any of the others which she cites. In P. montauus,
of which we are including views of the female fertile branches (figs. 19,

24, 27), not only is the foliage that clothes this member composed entirely

of normal leaves, but even the bract subtending the terminal ovule has
become enlarged and leaf-like.
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Among the sections, our choice of the most primitive has narrowed down

to one of three: Microcarpus, Dacrycarpus and Nageia. All of the

others save Ajrocarpus may be excluded. These three sections are the

ones about which least is known morphologically— not even the taxonomic

characters are fully understood.

Our order of numbering the sections therefore has little significance.

Among the three most primitive we are retaining the order given by Pilger

in 1903 (12), very largely as a matte
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A TAXONOMIC REVISION OF PODOCARPUS
II. THE AMERICAN SPECIES OF PODOCARPUS:

SECTION STACHYCARPUS

John T. Buchholz and Netta E. Gray

With jour plates

Species of Podocarpus belonging to section Stachycarpus have small
yew-like leaves, spread apart distichously, are without hypoderm, with
transfusion tissue, and have no accessory transfusion tissue. They may
be distinguished from those of Taxus by the presence of the single resin
canal, absent in Taxus. All American species are hypostomatic, but there
are several species in the Old World near the extreme western limit of the
range of this section with unequally amphistomatic leaves. (In this region
there might be confusion with certain species of Dmrydium which are
usually not distichous though some are without hypoderm.

)

In differentiating the species in this section it has been found that the
plants are so similar in leaf anatomy that it is impossible to distinguish the
American species from each other through internal differences. The
greatest variation is observed in the number of layers of palisade tissue but
this character is somewhat subject to ecological conditions such as altitude

and exposure. There is no sclerenchymatous tissue, nor isolated sclerids

whatever, aside from that belonging to the vascular bundle and its

associated transfusion tissue. Externally, some usable differences are
readily visible— groove vs. ridge or flat surface above the midvein, size

and shape of leaves. But to make positive idem ilk at ion, seed cones and
seeds are necessary. Unfortunately, not many of the specimens collected
are with seeds. It is therefore possible that some of the varieties may
represent distinct species but a great deal of field observation by botanical
collectors and foresters is necessary to delimit the natural ranges of the
species and varieties, and to amplify the descriptions of the mature trees

as well as the reproductive parts.

KEY TO THE NEW WORLD SPECIES OF PODOCARPUS BELONGING
TO SECTIONS STACHYCARPUS AND POLYPODIOPSIS

Leaves flat, attached spirally, distichous, linear or oblong-linear, sometimes falcate;

well developed palisade lisMie and with st rnnt. s l( nun i t I uu ul. t u, i
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(figs. 13, 17, 21-23). North of Equator 2. P. llarmsianus.

Leaves less than 18 mm. Ion-, seldom more than 2 mm. wide; seeds un-

South of Equator 5. /'. utilior.

Leaves with groove above midvein (fig. 20). North of Equator.

Female reproductive branch bearing ordinary leaves fully or nearly same size

Leaves 12-20 mm. Ion-. 2.5 4 mm. wide, mostly acute; dry seed up to

15 mm long 8-10 mm wide, with single flattened crest 3-4 mm. long

(figs. 24 & 25) 4. P. montanus.

long, 8-9 mm. wide, bearing
/'. montanus var drnvfoliiv

Leaves 1

i broad and open) ; dry seed about 10-13 mm
tively long and

(figs. 19, 29-31) 6. P. montanus var. men

Female reproductive branch bearing sma"
"

( \ liri'Il l<al v

Leaves ovate, sessile, opposite, 4-ranked but spread out in a single plane; with

stomates on both sides, with hvpoderm, a simile midvein and 3-11 resin canals.

Section Polypodwpsis.

8. P. Rosphliosii.

1 Podocarpus andinus Poeppig ex Endlicher Syn. Con.t. 219. 1847; Gay in Flora

Chilena 5:403. "1849" [1852]; Gordon, Pinetum 351. 1875; Pilger in Pfian-

zenreich IV ,

r)(Heft 18): 64. 1903; Rciche in Engler & Drude, Veg. der Erde

8: 03 64. 1907; Florin in Svenska Vet.-Akad. Ilandl. ser. 3, II): 262. 1931; Covas

in Rev. Argent. Agron. 6: 24. 1939.

Podocarpus spicata sensu Poeppig, Nov. Gen. Sp. 3: 18. 1-845, non R. Br.

/',;,/,„ lV /•'« . ald !t .«•" Senilis, Pinaceae 160. 1866.

Pru> nn pit, , Phil in Linnaea 30:731. 1860; Carriere, Traite Comf. 682.

18t>7: Dallimore & Jackson, Handb. Gonif. 60. 1923, 1931.

Stachvcarpus andina Van Tiegh. in Bull. Soc. Bot. France 38: 173. 1891.

Taxus spicata Dombey ex Gordon, Pinetum 351. 1875.

An evergreen pyramidal tree becoming 12 m. high, though often only a

shrub in cultivation, with smooth dark reddish brown bark, extensively

branched and with numerous bmnchlets. Twigs short, subalternate with

many leaves, spreading pectinately. Leaves linear, thin leathery, bright

green above and glaucescent beneath, straight or only slight, y talcate.

short-mucronate. or often obtuse at the tip, somewhat narrowed at the

base which is fairlv bmad. with midvein inconspicuous on upper side, much

more prominent beneath especially toward the base, 15-24 mm. long and

usually 1.5 or less than 2 mm. wide. Pollen cones borne spicately on a

special lateral branch 1.5-2.5 cm. long, among leafy twigs; cones divari-

cate numerous (12-20), 6-8 mm. long, sessile, in the axils of minute

bracts and crowded toward tip of the branch. Mic rosporophylls with 2

pollen sacs, terminated by a broadly triangular upturned flat tip, with

scarious and minutely denticular margin. Seed cone, a greatly modified

strobilar axis appearing as a spike on the end of a special branch 2-2.5
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cm. long, with leaves below, followed by scales and bearing several (3-5
or more) scattered ovules above in the axils of small bracts with only one
or two of them maturing as seeds attached laterally to the strobilar" axis.

Seeds ovoid, with a stony inner and a tleshv outer laver resembling a drupe.
20 mm. long, 13-14 mm. wide, slightly flattened. Outer tleshv layer dries
over the stony layer as in a miniature prune.

Distribution: Central to south-central Chile.

Specimens examined:

CHILE. Valdivia: Cordillera <le I., Costa, Pocppiy, (|A, US); Union, at banks
of stream near Ranco, Anon. (US, with pollen cones). Chile, without detailed
locality: "Austro-Andina," Feb, 1829, Poeppig, isotypic (ex Bernhanli Herb.)
(fMo, fF) ;

Ruiz 4635 (ex Herb. Lambert ; US > ; Ccrmain ij(,H, with seeds)
; Philippi,

in 1888 (fA, with seels. NY [fin. 26], US). CULTIVATED: Kew, Nicholson, in

1884 (A); R. X. Parker, in DOS (A); Hanover. Mucndcn. //, Zahrl (A); Mainau
Island, Lake Constance. Schneider, Sept 1903 (A); Silesia, Breslau, Barnitz, 1170
(US, GH); "Greendalc," Anon. (A. with excellent pollen cones): Golden Gate Park,
San Francisco, Walthcr, in 1931 (CAS); Buchholz in 1942 (111.).

Podocarpus andinns was described by Kndlicher who attributed the
name and description t.» Poeppig, indicating an earlier report of this entitv

under the name of P. spicatus. a New Zealand species. Later Philippi

described the same plant under a separate generic name as Prumnopitys
clcgans. This is clearly a superfluous name, and therefore, illegitimate,

but somehow it has persisted a- a horticultural trade name and is still in

use. Dallimore & Jackson (1923, 1931) place all species of this group
under Podocarpus except this one. which they describe under a separate
genus as Prumnopitys clcgans Philippi.

2. Podocarpus Harmsiamis Piluer in Pilanzenreich IV. 5 (Heft IS) : 68. 1903; Dalli-
more cv Jacks,, n. Handb. Conif. 47. 1923, 1931; Pittier, in Hob Cient n Ten
Mus. Com. 1:9. 1927; Florin in SvenTa Yet Akad Handb ser. 3, 1(1: 2U2. 1931

;

Macbride. Flora ol IVrii. I (Field Mus. Xat. Hist. P„|,|. 351, Hot. ser. 13) : 83.

1950; Schnee in Hoi. Soc. Venczol. Cienc. Xat. 9:184-5 (excl. fig. 3 = P.

An evergreen tree with dark brown scab' bark becoming 15 m. high or
higher with a trunk diameter up to 40 cm. Hranehlets slender and some-
what loosely leaved. Leaves coriaceous, spirally arranged, distichouslv
spread in one plane, patent, oblong lanceolate, straight or falcate or some-
what s-shaped. acute or short angustatc above and below, narrowlv sessile.
15-27 mm. long. 3-5 mm. wide, pruinose when young except at midrib
which is obtusely prominent above and less prominent or flat beneath
where midvein separates the two bands of stomates. Pollen cones divari-
cate, about 15 in each spike, up to 10 mm. long and borne in the axils of
minute elliptical, acute bracts (these 2 mm. long), surrounded at the base
by small imbricated scales. Microsporophylls broad with a large triangu-
lar obtuse upturned apex lacerated at the margins, with two laterally
placed microsporangia dehiscing laterally and horizontally Ovulate cones
greatly reduced, consisting of a slender modified branch' 15 25 mm. long,
clothed only with minute scales below (soon deciduous). Strobilar axis
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bearing one or more inverted ovules near tip, attached laterally in the axil

of a bract half as long as the ovule. Seed not flattened, only slightly

crested and with a thin fleshy outer seed coat not greatly wrinkled in

drying.

VENEZUELA: Colonia Tovar ( = Tovar in Aragua): Fendler 1289

Berlin ex Pilger leciutypk; Fendler 1289, ISOTYPES (GH with pollen cones, Ph

[fig. 13], fMo) ; Delgado 174 topotype (fF with seed of P. Rospigliosii ( ?) in pocket,

US without seed); Delgado 206 (ITS); Alto de Nor Leon, Alfredo John topotype

with ovulate strobilus Lfig. 21] (JUS). Distr. Federal: Silla de Caracas, 0.

Kuntze 1611 (NY, US, fF) ; Steyermark 55146 (F, 111); Delgado 338 (Yen).

COLUMBIA: Magdalena: San Lorenzo Alts, near Santa Marta, Viereck, Dec.

1922, (fUS with seeds and female strobilus in pocket, [figs. 17 & 23] (F). Colombia,

without locality: Karsten 2S7 (photo.) probably belongs here (F).

CULTIVATED: Guatemala, garden of Don Mariano Pancheco H.. Stcxermark

WS87 (tF); Venezuela, Colonia Tovar, Tamavo 1575 I tig. 221 (fVen) ;
Colombia,

Minca, Bro. Apolinar A625 (fUS) ;
Daniel 3349 (fUS).

The differences between the Colombian and Venezuelan specimens of

I'odoc arpus Ilarni.siunus seem to be only slight. More intensive study may

reveal differences sufficient to warrant a variety. If so, the Venezuelan

plants should be considered as representing the typical form of the species.

Pilger cited two specimens under the original description of this species,

listed alphabetically — Colombia without locality Karsten 287 and Vene-

zuela, Colonia Tovar (= Tovar in Aragua) , Fendler 1289. The first speci-

men cited has been selected as the type by Macbride for the collection of

photographs. This arbitrary choice by Macbride is unfortunate, since

the Karsten specimen is sterile, without locality and has now been

destroyed with the Berlin collections.

A study of Pilger's description reveals that the whole of the text applies

to the Venezuelan plant, for this is the only one that included pollen cones.

The Karsten photograph shows longer leaves, suggesting a seedling or

juvenile specimen. Only about half of the description could apply to

this sheet. Duplicates of the Fendler specimen are found in American

herbaria and one of these (GH) includes the reproductive parts. We,

therefore, designate Fendler 1289 as the lectotype of this species.

3. Podocarpus utilior I'il-er in Fedde, Rep. Nov. Spec. 1:189. 1905; Weberbauer in

Yeg der Erde 12- 74 1911 , florin in Svenska Vet.-Akad. Handl. ser. 3, 10: 262.

1931; Macbride, Flora of Peru, 1 (Field Mus. Nat. Hist. Publ. 351, Bot. Ser.

13) : 84. 1936.

Podocarpus montanus sensu Britton in. Bull. Torrcy Bot. Club 16: 13. 1889, not

(Willd.) Lodd.

An evergreen tree up to 20 m. or more high with many branches, the

branchlets spreading or erect to spreading, very leafy. Leaves borne

spirally but spreading out distichously in one plane, crowded, patent.

small, thick, linear, coriaceous, often somewhat widest above the middle,

acute' or obtuse, oblique at base, sessile or very short-petioled. 10-18 mm.

long, about 1.5-2.5 mm. broad, midrib slightly prominent above, with

streaks beneath, except along the midrib, but not glaucescent. Leaves <

seedlings and young trees probably larger

cones reduced to a special branch 15-30 i
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by a few deciduous scales and ending in a strobilar axis bearing 4-6
bracted inverted ovules in spiral arrangement, the ovules prominently
crested with a single spine-like point. Seeds unknown.

PERU: Junin: Tarma, Mt. Yananga, cast of Haucs
fragment Weberbauer 211 1 (fF NVg. no. 11580, fragment
', [figs. 14, 15]); Oxapampa, Soukup 1802 (GH,

(Varrapa. Killip and Smith 22480 (fA, fF, NY, US); Junin
Smith 25746 (fUS seedling).

BOLIVIA: Yungas, Rusby 1060 (fNY, Mich); Huainac
(|NY); Santa Cruz: Samaipata, Carriker (fPh, this specim

ally somewhat concave-depressed above).
CULTIVATED:

Naples, Hort. Bot. Neapol, Engelmann in 1868 (Mo).

As the name implies, this tree is locally used as a source of lumber
Figure 20, supplied by Mr. J. Soukup. shows recent logging operations at
Oxapampa. These large logs 1.75 m. in diameter are presumably of this
species but this is not a certainty since P. Rospigliosii is known to occur
also in this locality. The latter is a much smaller tree.

While mature seeds have not been available, fig. 15 of the tvpe specimen
of P. utilior shows some of the ovules beginning to enlarge, bearing single
long spine-like crests. Partially enlarged ovules of P. Harmsianus have
not shown traces of the crested condition. Its mature seeds are crestless
or show a very blunt crest; also this tree is not known to approach the
size of P. utilior shown in fig. 20. The seeds of P. Harmsianus which
mature are usually subterminal. those of P. utilior show several lateral
ovules developing.

The leaves of these two species are very similar. Those of P. utilior
are smaller in general and are much smaller in the type specimen than
those of P. Harmsianus. Presumably, reproductive branches taken far
up near the top of a large tree would have smaller leaves. The collections
of Soukup 1802 are reproductive in the U. of 111. specimen (fig. 16) and
have leaves larger than the type. Presumably the size of the leaf of P.
utilior varies greatly depending upon the position on the tree and upon
the size of the plant, so that shrubby specimens may have much larger
leaves than mature trees. In this condition they may be indistinguishable
from those of P. Harmsianus, but the latter have not been found to be as
small as the type of P. utilior, on any specimens. .Small seedlings of both
of the species have been seen, and have long, relatively slender leaves.
On the assumption that only a single species has been found in Peru, we

are including the material of seedlings and shrubby plants collected by
Killip & Smith with rather large leaves under P. utilior. This decision is

also supported on the basis of geography. With no collections before us
from central and southern Colombia or Ecuador with a ridge above the
midvein of the leaves, we feel convinced that this geographic discontinuity
indicates two distinct but closely related species.



19481 BUCHHOLZ AND GRAY, REVISION OF PODOCARPUS 69

Prior to Pilger's monograph (1903) only a single species in this group

was recognized. All specimens are referred to P. taxijolius = P. montanus.

No distinction has been made with respect to a groove vs. ridge above the

midvein. However, the plant now known as P. utilior was found in culti-

vation in European gardens— this or P. Harmsianus. Gordon in the

Pinetum (1858 and 1S75) describes the species as known to him "with a

slight rib along the upper surface." Witness also the cultivated specimens

cited above: Rehder in 1885 from the Berlin Botanical Gardens and a

specimen from the Gordon Herbarium. Both of these have the ridge.

All earlv references give Peru as the origin of P. montanus. The origi-

nal type specimen of Taxus montanus Willd. has a distinct groove above

the midvein, clearly shown in the photograph. These earliest collections

actually came from near Loja in Ecuador and from Colombia, not Peru.

No Peruvian specimen of P. montanus has been found among those avail-

able in American collections. However, all plants that agreed with the

early descriptions, grown from seeds of Peruvian origin passed under the

name of the only described species and it may be inferred that the plant

now known as P. utilior was actually in cultivation in Europe for more

than a half century before P. utilior was described.

Macbride included /'. montanus in his Flora of Peru based upon material

collected by Humboldt on Mt. Saraguro across the border in Ecuador.

It might, therefore, be encountered in northern Peru but has not been

collected there thus far.

4. Podocarpus montanu* (Willd.) Loddiges, Cat. 37. 1836; Pilper in Pflanzenreich

IV. 5 (Heft 1
:enfam., ed. 2, 13:245.

ickson, Handb. Conif. 51. 1923, 1931, in part; Florin m
Svrnska Yet. Akad. Handl. ser. 3, 10:262. 1931; Macbride, Flora of Peru,

1 (Field Mus. Nat. Hist. Publ. 351, Bot. Ser. 13) : 83. 1936.
_

Podocarpus montanus var. divcrsif alius Dallimore & Jackson, Handb. Conif. 51.

1923, 1931.

Podocarpus Harmsianus sensu Sen nee in Hoi. Soc. Yene/ol. Cienc. Nat. 9:184-6.

1944, not Pilg.

/>,. , , ii,t, di " hum Don ex Lamb Pinus, ed 2, 2: 120 1S2S

Xatria montana 0. Kuntze, Rev. Gen. 2:800. 1891.

Podocarpus taxiiolia Kunth, in Humb. and Bonpl., Nov. Gen. 2:2, pi. 97. 1817,

LC & A. Richard, Cumm. Hot. Conif 1- 1S2( Kndlicl r. S\n. ( -nit 219

1847; Gordon, Pinetum 288. 1858, 355. 1875, in part; Carriere, Traite Conif. ed.

2, 672. 1867; Parlatore in DC. Prodr. 16(2) : 518. 1868; Uribe, Flora de

Antioquia Medellin 44. 1940.

Podocarpus Humboldtii Hort. ex Gordon, Pinetum 288. 1858, 355. 1875.

Prumunpitxs taxiiolia Hort. ex Dallimore & Jackson, Handb. Conif. 51. 1923, 1931.

. ,,ni'»l,a \an 'huh in Bull Soc. Hot Frame 28:173. 1891.

Taxul montana Willd Spec Plant. K2):SS7 1X05, not Nuttall.

Torreya Humboldt, Hort ex Hindi & Gord. in Jour. Hort. Soc. 5:355. 1850;

Knight ex Gord. Pinetum 355. 1875.

An evergreen tree up to 25 m. tall with wide-spreading branches bearing

numerous alternate branchlets with taxoid foliage. Leaves spirally ar-

ranged and spread out distichously in one plane, linear, sometimes oblique

or falcate, apex acute, broadly acute or mucronately acute, gradually

narrowed at the subsessile base, sub-petioled, 10-18 mm. long, 2.5-3.5 mm.
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groove above the

no broad bands of
stomates. l'ollen cones numerous

( up to 25 ) spicately arranged on the end
of a special branch 3 5 cm. long, each cone home in the axil of a small ovate
bract (this 2-3 mm. long). The cones patent about 10 mm. long, sessile
toward the end of the special branch but with peduncles up to 3 mm. long
in the lowest cones. Micros,*, rophvlls broad with a pair of ovoid spo-
rangia dehiscing horizontally, the upturned apex of the sporophvlls trian-
gular from a broad base, obtusely rounded with a scarious margin. Pollen
2-wmged. Seed cone reduced to the end of a small branch 4-6 cm. long
bearing ordinary leaves below, and onl\ a lew bracted inverted ovules at
its tip, only the terminal ovule developing into a tleshv seed, the strobilar
axis not becoming tleshv. ^cvd ovoid-globose, sessile. 14 mm. long. 8-9
mm. thick, tipped with a single, somewhat llattened crest, the tleshv outer
layer wrinkled upon drying.

Type specimen not seen. Plate 97, vol. 2, Humboldt & Bonpland
(1817) shows presumed type specimen; localitv, according to Kunth:
Quindiu Pass (in Colombia near 4° 38' X. Lat.; 75° 42' YV. Long.)

Distribution: central cordillera in Colombia and Ecuador.

COLOMBIA: Cauca, western slopes of Paramo de Moras, Lchmann 3761 (tUS) •

Musillo, Central Cordillera, Daice 7-17 (XV. !Sl; Caldas, San Felix near SalammV
Bra. Thomas J050 (I S); Colombia (New Gnmada) without specific locality
Rev. Holton in 1854 ex Torrey Herb.

|
li- is] <y\Y); Tnana ill (vUS)- U,',th

641, JS5S, 4414 (CS); Hro. Ariste Joseph ASQ7 (fUS)
KCCADOR: Loja, between Tambo Cachiyacu and Nudo de Sabinillas, Steyer-

mark 54472 (V with seeds, | figs. 2 4 & 25], 111).

It should be noted that we have included Dawe 747 bearing the anno-
tation that this is an important timber tree of the central cordillera in
Colombia as representative of the species. Dallimore & Jackson mention
this Dawe collection under a trinomial P. montanus dhersiiolius (thev
may have intended densifolius Kunth) which has leaves that are shorter
than those of Costa Rican collections, but somewhat longer than those of
the variety densifolius (see below). Unfortunately no seeds are included
among the Dawe specimens, which therefore lack the completeness neces-
sary for more definite classification.

The combination P. montanus var. diversifalius Dallimore & Jackson is

a superfluous name, in any case illegitimate whether it belongs under the
variety densifolius Kunth or under the species.

I'.Mlorar.ms montanus var. densifolius (Kunth) comb, nov
laxus montanus var. (without name) Willd. Sp. PL 4(2):857 180s
Fodoau-pus taxifolia var. ,): drnsifolia Kunth in Dumb, and Bonpl. Nov. Gen. 2:2.

I'odocarpus. taxifolia dens/folia (Kunth) Cordon, Pinetum 'SO 1858 *55 1875-
Carriere, Traite Conif. ed. 2, 673, 1867.

An evergreen tree differing from the above species in its more crowded
shorter, more obtuse leaves, -6-1 2 mm. long, 2-3.5 mm. wide, dark green
above, paler but not glaucous beneath: ovules borne as in the above species
but double crested. Seeds about 14 mm. long, 8-9 mm wide with a pair
of blunt crests.
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Type specimen not seen; presumed to be Link in Berlin Herb., Photo-

graph in Collection of American types in European Herbaria, Neg.

#11575, (F).

Type locality: a few authors including Gordon cite Humboldt in giving

the Mountains of Saraguro between Ona and Loja by error in Peru;

actually this is in Ecuador. Both the species and the variety appear to

be found here and in Colombia and have been collected since in the two

COLOMBIA: Bogota, Purdie, sent to Hooker about 1849 (ex Bentham Herb.) with

$ strobilus, seed in packet (fNY [fiir 271 I
:
Purdic, sent to Torrcy and Gray, no date

(NY, G) ;
Cundinamarca, Sibate, shrub or young tree, Pennell 2436 (Ph, GH, fNY,

1

ECUADOR: Azuay, beyond Sayou-i on trail to Cajas, Prnland & Summers 10S2

inzenfam. ed. 2, 13: 245. 10J(>. m part.

lltinndnnus N hnee in Hoi. Soc. Yene

Semine quam in /'. montano ejusque var. densijolio minore differt;

seminis crista saepius processibus spinosis geminis confluentibus efformata,

vel processibus totis coalescentibus semen P. montani valde dimmutum

mentiente; foliis P. montani var. drusiioli persimihbus vel statura mter-

mediis, ca'naliculo per costam interdum magis aperto.

SiMriMiAS examined:

VENEZUELA: Lara, between Ruenos Aires and Paramo de las Rosas,_ Steyer-

mark ^5459 (F, 111); Trujillo, Cerra de La Mesa de E.smuiaque, Schnee />0 (\en,

fill)- Schnee >" (Yen, fill); Merula. Tiniotes. Dckado Sm ( tYen 1
fip. 291); Arriba

de Charhopo, Srhnre V (Yen, till) ; Taolura. below Paramo de la Ncgra, above La

Grita, Strvmnark "lOJ (F, 111 TYPK I
l.«. 19|); Klu.h in 1-M4 (v\en I

liji .01).

COLOMBIA: Magdalena, Cerro Pintado, Sierra Perija, Carncker 49 (US).

This variety of P. montanus with leaves that are very similar to c>r

intermediate between the species and var. dcnsijolins in size, aPPears^t

widely distributed and somewhat more freque:

others with an eastward extension to Lara in Venezuela. However, the

seed is not intermediate in size, but is smaller, and furnishes a more

distinctive characteristic in its crest. The crest is composed of a pair of

partiallv fused spine-like projections, or these spines may be completely

fused resembling the seeds of P. montanus, but the entire seed is much

smaller. Schnee (1944) was led astray by these spines, regarding them

as characteristic of the seeds of P. Harmsianus Pilg. of which seeds had

not been seen thus far; where actually collected, the specimens had been

referred to P montanus by some Venezuelan botanists. As shown in our

key P Harmsianus and P. utilior have a ridge on the upper side of the

leaf', while the members of the montanus group have a distinct groove over

the midvein. However, this groove may be somewhat open (fig. 7) in the

specimens of var. mcridensis.

ntered than the
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It is possible that both the varieties under P. montanus should be re-

garded as distinct species. There is considerable variation among speci-

mens both as to the leaf and seed characters. We feel that careful obser-
vation of these characters by foresters and collectors is desirable before
establishing these entities as distinct species, and that ou
the specimens before us will serve adequately to bring them t

of collectors.

7. Podocarpus Standleyi nov. sp*
Podocarpus montanus sensu Pilfer in Pf

Nat. Pllan/enlam. ed 2, l.i: .'45. V)2

Rica, Field Mus. Nat. Hist. Publ. ,V)l,

Arbor sempervirens 25 m. alta. ramulis loliosis alternatum patentibus
numerosis; foliis linearibus spiraliter dispositis. umi piano patentibus.
saepius laical is. deorswm acutis vel mucronatio-acutis. a<l basim gradatim
angustatis, late breviterque subpetiolatis, 12-25 mm. longis (pro more
14-18), 2.5-3.5 mm. latis, supra ad costam, manifeste canaliculatis, costa
subtus prominente utrinque zona stomatifera notata; foliis hypostoniaticis
regione chlorenchymatis subinde cum epidermate linitima (i.e., strato
hypodermico nullo). ducto resinfero sub ven;i umco; strobilis $ in ramulo
proprio spicatim dispositis. numerosis (ad 20). apicalibus sessilibus, in-
fernis subsessilibus. in anthesi (i.e., pollinis eflusi tempore) ca. 10 mm.
longis, bracteis minutis ovatis lullis: microsporophyllis latis, sporangiis 2
ovoideis, basi latis, in apicem triangularem excurvatis, margine libero laevi,
scanoso, denticulato; microsporangiis transversim dehiscentibus, polline
alato; strobilis 9 in apice ramuli spiralis 15-25 mm. longis fultis, foliis
minimis vel squamis praeditis quam foliis eufoliaceis multo minoribus;
ovulis inter sessilibus paucis bracteatis. ad apicem ramuli proprii insidenti-
bus in axin strobili confiuenti, terminali semen unicum praebenti maturum;
seminibus globoso-ovoideis, crista gracili cylindrico-conica 2 mm. longa
coronatis, semine toto 10.5 mm. longo, ca. 6 mm. lato, haud complanato,

Sl'KCIMKN'S KXAMIXEn:

COSTA RICA: Volcan de Poas: Mts. of Canton de Dota, Tonduz 10X13,
'M, ' K

-
"ninatuir ,-:

, V cones with seed [ng. .u\ in packet (US); Tonduz 10741
9 cone |hK . M] (US)

; J. I). Smith 6857 (fGH, US [fig. .Up ; Standlcx 34S56 (I'S)
;

Haupt in 1940 (fLA) ; Roever 5074 (NJU) ; La Laguna, Tonduz 11013 (PS);
Standby 42547 (fF, US); San Jose, Cerro de las \ uellas, Standi, v & Valeria 43581
(ft, US); Cartas., Camp Empalme, along Pan American Hy., Little 6030 (F).

In describing P. Standleyi we are restricting Pilger's description of P.
montanus. Pilger had broadened the description in including Costa Rican
plants. The seed is much smaller than in P. montanus, has a cylindrical
spine-like crest, and is borne on a specialized reproductive branch which
has only scales rather than foliar leaves. Compare figs. 32 and 33 with
figs. 24 and 25. The leaves of P. Standleyi become much larger and are
very glaucous beneath, (fig. 34).

* Named in honor of Paul C. Standley, Curator of the Herbarium. Chicago \atural
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arpus amarus Blumc. C. E. L

portion of leaf, showing absence

cutinizcd epidermis. The large

The air chambers found below near the iesin canal (;) might be confused as

additional resin canals, which our sections have usually shown to be single. Stomates

are confined to lower (abaxial) surface. X 48.

Fig. 3. Podocarpus jalcatus (Thunb.) R.Br. Whitjord 27 (US). Transverse

section of leaf showing epidermis and hypoderm (h) interrupted above and below
except at margins and mtdvem, with la rue win- like expansions of transfusion tissue

fusion tissue. Vascular sclerids are shown al> i\e and below bundle and a single

I'odiuarfu Kospi Klio^d Pilgcr. Inker -// (US). Transverse s<

ion of half of leaf, showing epidermis and interrupted hypoderm
les on both sides of leaf. The vascular bundle with .< resin c;i

Fig. 5. Podocarpus elon^atus L'Herit. Transverse sections of midvein and hall

of leaf showing epidermis (<•), hypoderm {Id continuous above, interrupted below

where the stomates are tound. \ ascular bundle shows a single resin canal with well

developed vascular sclerids below phloem. Iranslusion tissue (tr) is found on each

side of vascular bundle; accessory transfusion tissue [net) extends toward margin of

leaf where a marginal resin canal (r) may be seen. X 48.

Fig. 6. Podocarpus Totara I). Don. A'. ./. Mat! hews s.n. (UC). Transverse

section of half of leal showing continuous h\ poderm above, interrupted below, where

the stomates are found. The palisade tissue is developed only on upper side. There

are no accessory sclerids of any kind; resin canal (r) is single near vascular bundle;

transfusion tissue (//•) is present at lell and rigid of bundle but no accessory trans-

fusion tissue is present; instead the mesophyll cells are slightly elongated. X 48.

Fig 7. Podocarpus niontamis var.

Transverse section ol central portion of leaf showing epidermis, absence of hypoderm,

and well developed palisade tissue bordering direct!) upon epidermis. Stomates are

confined entirely to lower surface ot leaf. Vascular bundle has no sclerids; has only

small areas ot transfusion tissue [tr) and no accessor) tranMu-ion tissue or sclerids

Fig. 8. Podocarpus onurophylho (ITuinb.) D.Don. Cull. Jamaica. Transverse

section of central portion ol leal showing h\ poderm above and below, interrupted

above where there are no stomates and absent below except at leal margin and

accessory transfusion tissue {act) which extends to margin ol leaf. There are three

Fig. 0. Podocarpus olcifolius ( ? ) Steycrumrk s.*4M. Transverse set lion of leaf

it right) interrupted h\ poderm below (at left) where stomates are confined, and

:cessory transfusion tissue {act) at center. The palisade tissue shows several pali-

ide and accessor) sclerids ( sc ) in mesophyll below palisade layer. X 48.
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Fig. 10. Podocarpus uuhi^enus Lindl. C. Junker 73 (Mo). Transverse section

near vascular bundle showing hypodcrm continuous above, below only at midvein

and interrupted elsewhere below where slomates occur; a single resin canal (r) be-

neath vascular bundle, with transfusion tissue on each side but no accessory trans-

Fig. 11. Podocarpus oleijolius (?) Steyermark 53431. Part of lower epidermis

after maceration stained and mounted under hieh magnification, showing the Florin

ring (Fl) a thin furrow saving a non-staining circle in the cuticular layer above

subsidiary cells. X 212.

Franc 96 (LA). Lower epidermis,

Florin ring. X 212.

Fig. 13. Podocarpus Harmsianus Pilger. Fendler 12SQ (Ph.). Specimen from

PLATE III*

Figs. 14-16. Podocarpus ulilior Pilg. bus. 11 and 15 parts of photograph of type

specimen Weberbaucr 2114 (V) enlarged to natural size. Fig. 16 Soukup 1S02 (III)

bearing tcmale cones.

Fig. 17. Podocarpus Harmsianus Pilg. Viereck in Dec. 1922 (I'S) showing female

ridge above midvein.

Fig. 18. Podocarpus montanus (Willd.) Lodd. /. F. Ilolton in 1854 (NY) show-

ing leaves with groove above midvein and spicate arrangement of pollen cones.

Fig. 19. Podocarpus montanus var. meridensis Huchh. & Gray. Steyermark 57103

PLATE IV*

Fig. 20. Logging operations at Oxapampa, Peru, showing ver> large trees, pre-

sumably P. utilior Pilg. Photo, supplied by J. Soukup.

Figs. 21-23. Podocarpus Harmsianus Pilg. Fig. 21 John s.n. (US). Nor Leon

(near To var in Aragua) female cones past time of pollination with ovules dropped

awav, only one subtcrminal ovule remaining, the special branch having scale leaves.

Fig. 22 Tamayo 1575 (Yen.) from a cultivated specimen, at Tovar in Aragua (type

locality) -houing nestle.-., seed appearing terminal, actualb sub-terminal. This twig

exposes lower sides of leaves. Fig. 2?> Viereck in Dec. 1022 (IS) from Colombia for

comparison with Fig. 8.

Figs. 24-25. P. montanus (Willd.) Lodd. Fig. 24 Steyermark 54472 (111) from

Ecuador near Loja showing large leaves with groove above midvein, fruiting branch

with seed in terminal position and detached seeds.

Fig. 25. Seeds with flat crests, same collection (F).

Figs. 27-31. Podocarpus montanus var. deusijolius (Kunth) Huchh. & Gray.

Fig. 27. Purdie s.n. (NY) showing leafy reproductive branch bearing 2 double

Fig. 28. Pcnnell 2436 (NY) showing foliage. Seeds from '
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Delgado 366 (Ven.). Fig. 30 Klugh (Ven.). Fk

-34. Podocarpus Standleyi Buchh. & Gray. Fig.

Tonduz 10333 type (US), seed

/. D. Smith 6857 (US) showing ]

Unu
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MORPHOLOGY AND RELATIONSHIPS
OF

ILLICIUM, SCHISANDRA AND KADSURA

I. STEM AND LEAF

I. W. Bailey and Charlotte G. Nast

With six plates

INTRODUCTION

In a previous paper (1), we called attention to the fact that plants of

general ranalian affinities may be divided upon the basis of their pollen

morphology into two major categories, viz. ( 1 ) those resembling many
monocotyledons in having monocolpate pollen or pollen phylogenetically

derived from such types of microspores and (2) those resembling most

dicotyledons in having tricolpate or derived types of pollen. All plants

of the former category, with the exception of the aquatic Cabomboideae

and Nymphaeoideae, have secretory cells of a fundamentally similar type.

Such "resin" or "ethereal oil" cells do not occur in the second category of

ranalian plants, except in Illicium, and the Schisandraceae. The secretory

idioblasts of Tetracentron are of a different morphological type, being

elongated and not infrequently ramified.

Since Illicium, Schisandra and Kadsura exhibit evidences of relationship

to both major categories of ranalian plants and may prove to be significant

in future discussions of the phylogeny of the dicotyledons, it is desirable

that the three genera be re-examined from a broad morphological point of

view. Material recently assembled by our colleague, Dr. A. C. Smith, for

taxonomic revisions of Illicium and the Schisandraceae, has provided ac-

curately identified specimens for such investigations. We have examined

34 of the 42 species of Illicium, 22 of the 25 species of Schisandra, and all

of the 22 species of Kadsura recognized by Dr. Smith (9).

STEM: XYLEM

The young stem of Illicium is characterized by its unilacunar nodes,

each leaf having at its base an arc-shaped strand of vascular tissues that

is related to a single broad parenchymatous lacuna in the vascular cylinder

of the vegetative axis, Fig. 1. The later-formed primary vascular ele-

ments of the internodal parts of the stem— in contrast to those of the

Degeneriaceae, Himantandraceae, Magnoliaceae, Winteraceae, Trochoden-

dron, Tetracentron, and Euptelea— are not aggregated in discrete bundles

that are separated by conspicuous parenchymatous, interfascicular parts.

The primary xylem tends to be more or less loosely and uniformly dis-
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tributed in a pseudo-siphonostelic rather than in a typically eustelic-

appearing arrangement.

The rays of the first-formed secondary xylem are uniseriate, vertically

extensive and composed of "upright'' cells. Fig. 0. Subsequently, certain

of the ray initials of the cambium divide anticlinally, leading in later-formed

wood, Fig. 10, to the transformation of parts of the original uniseriate rays

into low, biseriate, triseriate or occasionally quadriseriate rays in which the

long axis of the constituent cells is radially instead of vertically oriented.

compare Figs. 7 and 10. Thus, the wood of older stems, in contrast to

that of ordinary herbarium specimens, is characterized by having a typi-

cally "heterogeneous" type of ray structure. As demonstrated by Kribs

(8) and Barghoorn (2), a commonly occurring trend of structural

specialization in dicotyledons involves reduction or elimination of multi-

seriate rays. In Illicium, this trend of specialization has progressed to a

level where multiseriate rays are eliminated from the first-formed secondary

xylem and are reduced in width and height in the later-formed wood. The
distribution of the wood parenchyma is transitional between diffuse and

scanty abaxial paratracheal, Fig. 7.

Although the rays and the wood parenchyma of Illicium exhibit con-

spicuous evidences of phylogenetic modification, the Lracheary elements

are of relatively primitive types. The long, slender, thin-walled, angular

vessel members have extensively overlapping ends with numerous bars in

their scalariform perforation plates. The pitting between vessels, and

between vessels and parenchyma, is scalariform with transitions to oppo-

site-multiseriate. The imperforate tracheary elements have conspicuous

bordered pits and are essentially thick-walled tracheids from a morphologi-

cal point of view. The vessels are diffusely distributed throughout the

secondary xylem, pore multiples being of infrequent or sporadic occurrence.

Where growth layers are clearly differentiated in the secondary xylem, the

vessels of the earlywood may be somewhat larger than are those of the

latewood, Fig. 7.

The young stems of Schisandra and Kadsura have unilacunar nodes, but

differ from those of ////'< 'mm in forming tripartite foliar traces, Fig. 4. The
internodal parts of the stems exhibit a wide range of variability both in

the arrangement of the primary xylem and in the detailed structure of the

secondary wood. In certain of them, Fig. 14, the primary xylem occurs

in relatively widely spaced strands, i.e.. in a typically eustelic arrangement;

whereas in others, Fig. 13. the vessels of the last-formed primary xylem
appear as a continuous ring, i.e., in transverse sections of the internode.

The secondary xylem may be dense and of a relatively primitive

structural type, Fig. 14. or it may be of a highly specialized and extremely

porous type such as occurs commonly in many scandent plants, Fig. 8.

The first-formed secondary xylem frequently is of the former type, transi-

tion to increasing porosity occurring during subsequent stages of the en-

largement of the stem, Fig. 14. In other cases, the cambium first forms a

narrow zone of nearly vesselless xylem which is succeeded by an abrupt
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Certain stems exhibit more

density and porosity.

As indicated in Fig. 14, the inner zones of unmodified secondary xylem

are characterized by having slender diffusely scattered vessels, thick-walled

tracheids, multiseriate rays thai extend outward from the interfascicular

parts of the eustele and numerous intervening high-celled uniseriate rays.

The distribution of wood parenchyma is scanty diffuse and abaxial para-

tracheal. Such secondary xylem — allowing for differences due to its

ontogenetic position— resembles the wood from older stems of Illicium.

compare Figs. 7 and 14. but a majority of its vessels differ from those of

Illicium in having a reduced number of bars and enlarged openings in

their scalariform "perforation plates." Vessel members exhibiting early

stages of their phylogenetic derivation from scalariformly pitted tracheids

are, however, of not infrequent occurrence. In contrast to this relatively

primitive type of secondary xylem, the highly specialized porous type of

wood illustrated in Fig. 8 is characterized by its huge vessels, its large,

thin-walled, profusely pitted tracheids, and its more abundantly developed

paratracheal parenchyma. In structurally more specialized stems, the

rays of the first-formed secondary xylem are prevailingly uniseriate, Fig.

13, certain of them subsequently broadening to multiseriate rays. The

larger vessels have perforation plates with a single large circular or oval

opening. The pits between such vessels and parenchyma are conspicu-

ously enlarged, having large apertures and more or less vestigial borders

on the. vessel side. Where vessels are in contact, the pitting is scalariform

or transitional to opposite. Alternating seriations of bordered pits occur

at times between vessels and tracheids.

It is evident, accordingly, that the xylem of Illicium is of a relatively

uniform and stable type. On the contrary, the wood of Schisandra and

Kadsura exhibits a wide range of structural variability, as is so commonly

the case in scandent plants. Conspicuous structural differences occur not

only in stems of different species, but also in different stems from pre-

sumably the same species and even in different shoots of the same plant.

A wealth of specially collected material must be examined before it will

be possible to determine the exact significance of anatomical criteria in

differentiating species and varieties. Such intensive investigations of the

scandent schisandras and kadsuras should prove, however, to be extremely

significant from both morphological and physiological points of view.

STEM: PHLOEM

In addition to rays, the recently formed phloem of Illicium consists of

numerous contiguous sieve tubes among which are scattered companion

cells, phloem parenchyma strands and cambiform cells of a special type.

The long, slender sieve tube members have extensively overlapping ends

with numerous, often widely separated, sieve areas. The cells of the rays

and of the parenchyma strands have large vacuoles that contain a high
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ratio of tannin or other phenolic compounds. The cambiform cells have

layered "mucilaginous" contents which expand rapidly in water and stain

intensely with ruthenium red. As a stem increases in diameter, sclereids

tend to be formed sooner or later in the older, outer secondary phloem.

These more or less ramified stone cells may be diffusely scattered or they

may be aggregated in compact masses of varied form. Slender, thick-

walled fibres are confined to the primary body and when present in the

stem are diffusely scattered about the outer periphery of the stele in the

so-called pericyclic zone.

The phloem of Schisandra and Kadsura resembles that of Illicium in

containing numerous elongated or cambiform elements with stratified

"mucilaginous" contents. The "mucilage cells" of the first-formed phloem

commonly tend to become more or less extensively dilated, Fig. 12, in con-

trast to those of the subsequently formed secondary phloem which retain

a more slender form, as in the phloem of Illicium.

There is a more precocious development of sclerenchyma in the sec-

ondary phloem of Schisandra and Kadsura than in homologous tissue of

Illicium, and the more or less extensively clustered, thick-walled, lignified

elements are of an entirely different morphological type. In contrast to

the ramified stone cells of Illicium, the sclerenchymatous elements of

Schisandra and Kadsura are of a linearly elongated and fiberlike form,

Fig. 26. As noted by Solereder (10), the thick, lamellated, unpitted

secondary wall of these cells develops asymmetrically, gradually crowding

the protoplast laterally toward the periphery of the cell, Fig. 23. During

the last stages of secondary wall formation, numerous crystals of calcium

oxalate become encysted in the outer surface of the cellulose adjacent to

the constricted protoplast. This asymmetry in the development of the

secondary wall and in the distribution of crystals occurs characteristically

in the sclerenchymatous elements of all species of Kadsura and Schisandra.

As will be shown on subsequent pages, diversified forms of this crystal-

bearing sclerenchyma occur more or less abundantly in the cortex and pith

of the stem, in the leaf and the flower, and thus are a significant diagnostic

characteristic of the Schisandraceae.

"Pericyclic" fibers are more abundantly developed in the Schisandraceae

than in Illicium. They differ markedly from the crystal-bearing scleren-

chymatous elements of the secondary xylem, having normal symmetrically

developed walls, and being conspicuously pitted and septate. They
commonly appear as a more or less continuous zone or ring in cross sections

of young stems. However, this ring of "pericyclic" fibers becomes dis-

rupted into disconnected arcs or strands during subsequent enlargement

of the stem. Not infrequently the earlier breaks in the "pericyclic" ring

become occluded by crystal-bearing sclerenchymatous elements of

bizarre forms.

STEM: CORTEX AND PITH

Three types of idioblasts are of more or less frequent occurrence in the

cortex and pith of Illicium. Globular "resin" or "ethereal oil" cells,
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having a tenuous "suberized" inner membrane which stains in sudan IV,

occur commonly in the cortex. They vary considerably in size and num-

ber. "Mucilage" cells of diversified size and form and of fluctuating

abundance may be formed in both the cortex and the pith. More or less

conspicuously branched sclereids occur at times in the cortex or in both

the cortex and the pith.

The cortex and the central part of the pith are badly collapsed in most

herbarium specimens of Schisandra and Kadsura, and, therefore, are

poorly preserved for anatomical investigations. It is evident, however,

that globular "ethereal oil" cells are of common occurrence in the cortex,

Fig. 12, and that "mucilage" cells frequently are present in the succulent

central core of the pith. Furthermore, crystal-bearing sclerenchymatous

elements are formed in the cortex and not infrequently in the pith. These

cells fluctuate widely in size, form, and number in different stems. They

may be abundantly developed throughout the cortex and pith of the

internodal parts of the stem or they may be few in number and confined

to the nodal parts.

LEAF: EPIDERMIS AND STOMATA

Throughout the genus Illicium the lateral walls of the lower epidermis,

as seen in surface view of the leaf, are conspicuously pitted and undulating,

Fig. 11. It should be noted in this connection, however, that drying and

reagents which tend to contract the epidermis may accentuate the undula-

tions, whereas treatments that excessively reexpand the cells and cell walls

reduce or eliminate the wavy outlines. The lateral walls of the upper

epidermis may be either smooth or undulating.

The cuticle of the under surface of the leaf is commonly characterized

by having parallel, ridge-like thickenings. These projections of the outer

surface of the cuticle, Fig. 11, may be coarse and conspicuous or very fine

and easily obscured in preparing leaves for microscopic examination.

They are distributed in specific patterns, e.g., oriented parallel to the long

axis of the mid-rib and the larger veins, concentrically about the stomata

and radially in the rosettes of cells surrounding the secretory cells of the

lower epidermis, Fig. 11. They may be uniformly distributed, or confined

to restricted areas, viz. about the stomata, the secretory cells, or the larger

veins. Ridge-like thickenings of the cuticle may occur also on the upper

surface of the leaf.

According to Solereder (10), the stomatal guard cells of Illicium

Griffithii (?) and /. religiosum (?) have lobe-like appendages that are

oriented along extensions of the major axis of the aperture. Similar

structural appearances occur in nearly all of the 73 collections of Illicium

examined by us and, therefore, are characteristic of the genus. When the

lower epidermis is examined unstained in surface view, the stomata exhibit

a deceptive, superficial resemblance to those of Gramineae, see Haberlandt

(7), where the guard cells are shaped like dumb-bells, having dilated thin-

walled ends connected by a slender very thick-walled part. The lobe-like
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appearances are also suggestive of the lightly cutinized polar areas in

Bennettitalean stomata, see Florin ( 5 )

.

That the stomatal apparatus of llinium is actually ol a fundamentally

different type may be demonstrated, however, by examining strips of the

epidermis and thin transverse sections of the leaf that have been stained

with sudan IV. 1 In such preparations, the hypothetical lobe-like append-

ages prove to be tapered, intercellular intrusions of the cuticle between

the constricted ends of the guard ceils, compare Figs. lh and 17. When
the stomatal apparatus is examined in surface \ iew at upper focal levels,

these intrusions are seen to be in continuity with broad arcs of cutin which

project inward between the guard cells and adjacent epidermal cells, the

combined cuticular intrusions resembling a head with a broad-brimmed

hat, Fig. 17. These intercellular intrusions of the cuticle fluctuate con-

siderably in form as seen in surface and sectional views, but tend to be

massive except in /. floridanum klhs and certain collections of /. parvi-

florum Michaux, where they are reduced to tenuous wedges of cutin. In

surface view, the outlines of the paired guard cells var\ from narrowly to

broadly elliptical, the dimension of the major axis lluctuating from 30 to

70 microns with corresponding variations in the minor axis. Each pair of

guard cells is accompanied by 2 to 4 subsidiary cells oriented parallel to

them, Fig. 17. These subsidiary cells appear to have been derived from

the same mother cell as the guard cells. Subsidiary cells that are adjacent

to guard cells tend to broaden internally and to underlie the guard cells,

Figs. 15 and 17. Occasionally the internal expansion is so extensive that

the subtending parts of the subsidiary cells become concrescent, thus

sealing the stoma internally. Where two subsidiary cells are formed

lateral to a guard cell, Fig. 17. the one adjacent to the guard cell frequently

has a narrow exposed outer surface. In certain cases, so little of the cell

is exposed that it is easily overlooked in surface view except under high

magnification.

Most leaves of lU'niiim have comparatively thick cuticles within which

a conspicuous vestibule or entrance to each stoma is formed. Fig. 15. The

size and form of this cuticular vestibule fluctuate widely, not only in

different collections of Illkium, but also in different pails of the same leaf.

The outer aperture of the vestibule may be large or small, narrowly or

broadly elliptical, or more or less rectangular in surface view . due in part

the form and the extension of the outer rim-like projection

1 Strips of n iticle with alt; i! tied epidermal cells were c Maine. i 1

Ira! in a mi? volumes of 5
r
,'< chromic an A 5'-; nil

C. These w ere then washed, stained

ulvcermc. I ng treatment is unduly prolonged,

and loses its

Sections o f leaves were prepared bv soak in;' pieces < >f the Ian

rm (45° C.) 1 two days

were then washed, dehydr ated, embedded in paraffin

h\ drown pel oxide, stained in Haidenhain's haem
and mo.mte,i in glycerine.
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of the cuticle, Fig. 15. There is also more or less extensive internal

cutinization subtending the guard cells. The rim-like projections of these

cutinized parts commonly are in contact in closed stomata, whereas the

walls of the guard cells are not.

In contrast to the tough, leathery, entire leaves of Illicium, those of

Schisandra and Kadsura are softer, thinner and commonly provided with

more or less numerous serrations. The lateral walls of the epidermal

cells may be conspicuously pitted and undulating, but these characters are

less pronounced and constant than they are in most species of Illicium.

Although the cuticle is in general much thinner, it frequently exhibits a

more or less conspicuous ribbing which closely resembles that which occurs

so conspicuously in Illicium. There is a similar radial pattern in the

rosettes of cells that surround the secretory cells of the lower epidermis.

Furthermore, there are at times similar, but less massive, intrusions of

cutin between the ends of the guard cells. Figs. 18 and 19. In such cases,

there usually are no intrusions of cutin between the ends of the guard cells

and adjacent epidermal cells, such as occur so characteristically in the

stomatal apparatus of Illicium, Fig. 17.

The stomata are relatively large, the outline of the paired guard cells

fluctuating between narrowly and broadly elliptical and having as in

Illicium a major axis of from 30 to 70 microns. The subsidiary cells of

the stomatal apparatus fluctuate widely in size, form, number and arrange-

ment even within the limits of a single leaf. At one extreme are stomata

that have subsidiary cells oriented parallel to the guard cells, as in Illicium,

Fig. 17. At the other extreme of structural variability are guard cells that

are subtended by parts of ordinary epidermal cells of diversified form.

Numerous transitions between these structural extremes are of common
occurrence, Figs. 18 and 19. Whether all or certain of the subsidiary

cells are derived from the same primordial cell as the guard cells can be

determined only by detailed ontogenetic and cytological investigations.

LEAF: VASCULARIZATION

The leaves of Illicium are characterized by having a simple, arc-shaped

strand of vascular tissues that extends throughout the petiole and the

mid-rib of the lamina. Figs. 1-3. On the contrary, the leaves of Schisan-

dra and Kadsura usually have three discrete strands of vascular tissues in

the petiole. Fig. 5. and the basal part of the lamina. The three separate

bundles are replaced, however, by a single arc with involute margins in

the central and apical parts of the lamina, Fig. 6. Occasionally aberra-

tions occur in this typical pattern of vascularization. In certain cases, the

three strands of primary vascular tissue may be bridged by cambial

activity. Conversely, division may occur at times, giving rise to more

than three strands in the petiole.

LEAF: IDIOBLASTS

Three types of idioblasts. viz. "i

lereids, may be present in the le

-esin" cells, "m
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No sclereids are present in the lamina of 30 of the 73 collections of this

genus examined by us. In 22 cases, they are diffusely distributed through-

out the mesophyll, whereas in 21 of the collections they are confined to

tissue in close proximity to the mid-rib. Sclereids occurring in the more

spongy parts of the mesophyll tend to be profusely ramified and of highly

diversified forms. The lumen may be relatively large and the branches

conspicuously tapered, Fig. 20, or the lumen may be vestigial and the

branches nearly cylindrical with blunt apexes, Fig. 21. Sclereids in close

proximity to the mid-vein and the vascular tissue of the petiole frequently

tend to be massive, to have rectangular outlines in sectional views, and to

be provided with contorted branches or with broad irregular lobes, Fig. 22.

The foliar sclereids of Illicium differ from those of Trot hodt ndron, see

Foster (6), in their smaller size, their less extensive branching and in

having smooth, rather than spiculate, outer surfaces.

It should be noted in these connections that the mid-vein and the larger

lateral veins usually have a coating of slender, thick-walled fibres, com-

parable to the "perkyclic" fibres of the stem. Such fibres do not occur,

however, about the terminal veinlets which are entirely devoid of scleren-

chymatous elements, except in one collection of /. majus Hook.f. and

Thomson, Lau 28772. ''Pericyclic" fibres may be present or absent in

the petiole.

The foliar "ethereal oil" or "resin" cells of Illicium fluctuate consider-

ably in size and abundance. They tend to occur in the spongy mesophyll

and the lower epidermis, and to be infrequent, if not invariably absent,

in palisade tissue and the upper epidermis. Although they usually are

spherical or ovoid in form, they may at times become somewhat lobate in

tissue having large intercellular lacunae. Those that originate in the

lower epidermis expand inwardly among the subepidermal cells of the leaf.

As previously stated, their exposed outer part forms the center of a

characteristic rosette of radially oriented epidermal cells. Fig. 11.

The size, form and distribution of "mucilage" cells should be studied in

freshly collected leaves from living plants, dried leaves from herbarium

specimens being unfavorable material for this purpose. In many cases,

these cells appear to be confined to the palisade tissue, as observed by
Blenk (3) in three species of Illicium.

The foliar "ethereal oil" cells of Schisandra and Kadsura resemble those

of Illicium in general size, form and distribution, those of the lower epi-

dermis forming the center of similar rosettes of radially oriented epidermal

cells. The vascular strands of the petiole and the veins of the lamina

differ, however, from those of Illicium in having conspicuous and more or

less extensively dilated mucilage" cells of elongated form in the primary

phloem (darkly stained cells in Figs. 5 and 6). The leaves of Schisandra

and Kadsura also differ markedly from those of Illicium in the character

and the distribution of sclerenchymatous elements. Typical pitted, sym-

metrically thickened and profusely ramified, sclereids do not occur in the

former genus. As in the case of the stem, the sclerenchvmatous elements
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of the leaf are of an unpitted, asymmetrically thickened and crystal-bear-

ing type. They fluctuate widely in size, form and distribution, Figs.

24-29.

In the sections Pleiostema, Maximowkzia and Euschisandra of Schis-

andra and in the section Cosbaea and part of the section Sarcocarpon of

Kadsura 2 crystal-bearing sclerenchyma is absent in the lamina and is

confined to the basal part of the petiole. In these plants, such cells are

usually absent in the pith of the internodal parts of the stems. On the

contrary, in the section Sphaerostema of Schisandra and in the section

Eukadsura and part of the section Sarcocarpon of Kadsura, crystal-bearing

sclerenchyma occurs, not only in the petiole, but also in the lamina of the

leaf. In most cases, the more or less elongated crystal-bearing elements

are scattered along the vascular bundles, veins and veinlets, with their

long axis oriented parallel to that of the vascular elements. There are,

however, several species in the section Sarcocarpon of Kadsura which

exhibit conspicuous aberrations. In K. marmarat a (K. G. and A. Hen-

derson) A. C. Sm., Elmer 11718. K. lanccolata King, M. R. Henderson

11562, K. borneensis A. C. Sm., /. and M. S. Clemens 31889, and K.

Clemcnsiae A. C. Sm., J. and M. S. Clemens 22115 (type), the crystal-

bearing elements either are oriented at right angles to the veins or their

elongated ends protrude freely into the mesophyll. In K. marmorata,

some of these sclerenchymatous cells occur independently in the mesophyll

and arc not related in development to the veins.

The form and the distribution of ordinary pitted fibers are less stereo-

typed in leaves of Schisandra and Kadsura than they are in the foliar

organs of Illicium. The veins and the terminal veinlets may be heavily

jacketed by such elements or they may be devoid of them. Not infre-

quently short fibrous elements are scattered along the veins much as are

the elongated crystal-bearing cells. Particularly in the section Sarcocar-

pon of Kadsura. there are transitions from elongated fibrous elements to

short, broad, irregularly shaped, pitted cells that jacket the terminal

veinlets.

DISCUSSION

Illicium obviously is a genus that exhibits a number of relatively stable

structural characters in its vegetative organs. Particularly significant in

this connection are the uniformity of its unilacunar nodal anatomy, the

characteristic vascularization pattern of its leaf, the pseudo-siphonostelic

rather than typically eustelic-appearing arrangement of its primary vascu-

lar tissues, the specific combinations of primitive and specialized anatomi-

cal features of its secondary xylem and phloem, and the curious intercellular

intrusions of the cuticle in its stomatal apparatus.

In contrast to Illicium, Schisandra and Kadsura exhibit a combination

of relatively stable and highly variable anatomical characters. On the

one hand, there is considerable uniformity in the nodal anatomy, the

vascularization pattern of the leaf, the presence of conspicuously dilated
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"mucilage" cells in the primary phloem, and the <

asymmetrically thickened, crystal-bearing elements, particularly in the

secondary phloem. On the other hand, there is a wide range of variability

in the structure of the stomala and espe. ially in the vascular tissues of the

stem. The xylem fluctuates— even within the limits of a single plant —
from a relatively primitive type to extremes of structural specialization.

What conclusions may be deduced from such anatomical data regarding

the affinities of the three genera? How should the various anatomical

criteria be weighed in so doing? What actually are the merits of includ-

ing these genera within the Magnoliaceae? Significant answers to these

questions must be based upon a broad knowledge of the behavior of

anatomical characters in a wide range of dicotyledonous families. Due
allowances must be made for commonly occurring structural similarities

due to parallel or convergent evolution, and for differences due to exces-

sively divergenl trends of morphological specialization in plants of certain

habits of growth, e.g., vines.

During the last 30 years, extensive investigations of the vascular tissues

in all of the principal orders and families of the dicotyledons have revealed

and clarified the salient trends of phylogenetic specialization that occur in

these tissues. Thus, it now is possible in many cases to assess the evolu-

tionary significance of specific combinations of structural characters in the

vascular tissues. Unfortunately, there is as yet no comparable body of

reliable information regarding the epidermis, cortex and pith of the stem

and the epidermis and mesophyll of the leaf in dicotyledons. Therefore,

there is no conclusive evidence available at present for determining

whether the ancestral dicotyledons actually possessed certain specific types

of stomata, secretory cells, sclerenchyma, etc.

The vegetative organs of Schisandra and Kadsura are so similar and

exhibit such similar ranges of structural variability that the two genera

can be separated at present only upon the basis of differences in their

reproductive parts. The Schisandraceae differ, however, from other

woody plants of ranalian affinities in the occurrence within them of a

peculiar and distinctive type of crystal-bearing sclerenchyma and in pe-

culiarities of structural specialization in the xylem of the stem. How
significant are such anatomical differences? Do they preclude relatively

close genetic relationship, for example between Illicium and the Schis-

andraceae? It should be emphasized in this connection that differences

of comparable magnitude occur not infrequently in families having both

arboreal and scandent representatives. In fact, the structural differences

in the xylem are no greater than those that differentiate arboreal from

scandent species of such genera as Bauhinia and Gnetum. Therefore, in

comparing Illicium and the Schisandraceae, it is essential to allow for the

acceleration of structural specialization in plants, viz. Schisandra and

Kadsura, that have acquired a climbing habit of growth.

Fortunately, the first-formed secondary xylem of vines and lianas fre-

quently affords valuable clues regarding the general level of structural
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specialization in the trees or shrubs from which such scandent plants were

derived. Thus, the inner wood in the less modified parts of the stems of

Schisandra and Kadsura clearly indicates that these genera were derived

from plants having a typically eustelic structure and a relatively primitive

type of secondary xylem in which the multiseriate rays extended outward

from the interfascicular parts of the eustele. Although the first-formed

secondary xylem in the less modified parts of Schisandra and Kadsura

resembles the later-formed wood of Illicium, it is evident that these

scandent genera cannot have been derived directly from Illicium. This is

due to the fact that modification of the eustele and reduction of the multi-

seriate rays is more advanced in Illicium than in the scandent genera.

However, the available anatomical evidence does not negate the deri-

vation of the three genera from a common ancestor. Such a possibility

of relatively close genetic relationship between Illicium and the Schisan-

draceae is strengthened by similarities in the cuticles, the stomata, the

"ethereal oil" cells and particularly the "mucilage" cells of these plants.

"Ethereal oil" cells and stomata, having subsidiary cells oriented parallel

to the guard cells, are of common occurrence in various families of the

more woody ranalian complex, and taken by themselves are not indicative

necessarily of specific, rather than of generalized, ranalian affinities. On
the contrary, the peculiar elongated or cambiform •'mucilage'' cells, which

occur so characteristically in the phloem of Illicium and the Schisandra-

ceae, have not been encountered by us in other woody representatives of

the ranalian complex. Furthermore, the unilacunar nodes of Illicium,

Schisandra and Kadsura — in contrast to the prevailingly trilacunar or

multilacunar nodes of the Winteraceae, Degeneriaceae, Himantandraceae,

Magnoliaceae, Trochodendraceae, etc. — are likewise indicative of possibly

close genetic relationship.

Detailed studies of the comparative anatomy of the vegetative organs

of woody ranalian families reveal no cogent evidence for including either

Illicium or the Schisandraceae in the Magnoliaceae. When constituted of

the ten genera-— Lirindrndnm. Magnolia. Maimjiriia, Mich* I'm. Talauma.

Kmcria, Aromadcndron, Alcimandra, Pachylamax and Elmcrrillia — as

suggested by Dandy (4), the Magnoliaceae are a very natural grouping

of plants which exhibit a relatively high degree of structural uniformity

in all of their vegetative and reproductive parts. The inclusion of Drimys

and its allies, Illicium. Schisandra. and Kadsura introduces structurally

incongruous elements which are only remotely related to the Magnoliaceae

(sensu stricto). Thus, the wide evolutionary gap between the vesselless

xylem of the Winteraceae and that of the vessel-bearing Magnoliaceae

precludes close relationship between the two groups of plants, as does the

unusually high degree of structural specialization and complexity in the

nodes and leaves of the Magnoliaceae. Similarly, widely divergent and

entirely different trends of structural specialization in the xylem, phloem,

nodes and leaves of Illicium, Schisandra, and Kadsura serve as a serious

obstacle to the inclusion of these genera in the Magnoliaceae. That such
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conclusions are strengthened by detailed investigations of the reproductive

parts of these plants will be shown in a subsequent paper. The signifi-

cance of recent publications of Lemesle and Ozenda will be discussed in

this second contribution.
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EXPLANATION OF PLATES

Plate 1

Fig. 1. Illicium antsalum L. //. V. 157-lv. Transverse section of the unilacunar

. anisatum. II. < 17X26. Transverse section of the petiole

showing single broad ;ire of vascular tissues. X 18. Fig. 3. /. anisatum. II. V.

17326. Transverse sect:ion of the leaf, showing broad arc of vascular tissues. X 18.

Fig. 4. Schisandra rhhwnsc (Turcz.) Hail!. //. V. 17371. Transvi

unilacunar node, showing three separate vascular strands at the h;

13. Fig. 5. 5. chinense. II. V. 17370. Transverse section of th

three separate strands of vascular tissues. X 18. Fig. 6. S. chiner,

Transverse section of the leaf showing single arc of vasculai tissues

showing heterogeneous rays and distribution of vessels and

120. Fig. 8. Kadsura scandens (BI.) Bl. H. U. 17341.

n of the wood, showing huge vessels, large thin-walled tracheids

tracheal wood parenchyma. X 120.

Fig. 9. Illicium.

le primary body showinc uniseriate ravs only. X 120. Fig. 10. Illici

1175. Tangential longitudinal section of wood from the outer part of an

lowing both uniseriate and triscriate rays. X 120. Fig. 11. /. 1

Makino) A. C. Smith. Kanehira 33>o. Lower surface of the leaf showi

:cretory cell, ribbed cuticle and undulating contour of epidermal cells.
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Plate IV

Fig. 12. Schisandra chinense (Turcz.) Baill. //. U. 17370. Transverse section

of the outer part of a young stem, showing "mucilage cells" with darkly stained

contents in outer phloem and large oval "resin cells" in the cortex. X 120. Fig. 13.

The same. Central part of the stem, showing (onlinuous ring ol metaxylem vessels

succeeded by a narrow /one of w-cllc-- wood. 50. Fig. 14. Kadsura coecinea

(Lem.) A. C. Sm. Tso 20393. Transverse section of part of a young stem, showing

discrete strands of prima r\ \ylem with mull i-eriate rays extending outward from the

Fig. 15. lllicium philippinense Merr. Wilson

the stomatal apparatus cut through the cuticu

same. Surface view of a stomatal apparatus.

(Lem.) A. C. Sm. Tso 20740. Surface view

utcher (Hony,k. Herb.)

branches. X 250. Fig. .

/. Simonsii Maxim. Ten 160. A foliar sclcreid with occluded lumen and bli

branches. X 250. Fig. 22. I. Stapfii Merr. J. & M. S. Clemens 35060. A massi

rectangular sclcreid. 250. Fig. 25. Schisandra elongata (HI.) Baill. H. U. 157:

Crvstal-bearing scierencln matous cell in sectional view 040 Fig 24 Schisanc

plena A. C. Sm. Henry 10S54 liM'i) Crystal bearing sik-t en. h\ matous eleme

X 500. Fig. 2> Tin sami Crystal-bearing dcrenchvmatous element. X 3'

Thomson s.n. Crvst.il- bearing sclerenchymatous element. X 210. Fig. 27. Kadsi

borneensis A. C. Sm. /. & M. S. Clemens 31SSV. Crystal-bearing sclcrcnchymah

element. X 210. Fig. 28. The same. Crystal bearing sclerenchymatous eleme

X 210. Fig. 29. Sthisandm proplnqua (Wall i baill. var. intermedia A. C. S

Crystal-bearing sclerenchymatous element. X 300.

Plant Morphology
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THE CYPERACEAE COLLECTED IN NEW GUINEA
L. J. BRASS, III*

With one text-figure

This paper deals exclusively with the genera of the Rhynchosporoideae.
A monograph of this tribe was commenced by G. Kukenthal prior to, and
was continued during the war, but it was only after this paper had been
almost completed that most of his published work became available. For
the most part my treatment agreed well with that of Kukenthal ; when it

was found to differ, the group concerned was re-examined, but occasionally

it was found not possible to reconcile the two points of view. These
differences of opinion are discussed under the species concerned.

Schoenus Linnaeus

PAPUA: Western Division:

Rivers, Brass 8469, Dec. 1936

SOLOMON ISLANDS:' Olevuga Island: N'Gcla, Brass 3485, Jan. 1933, stiff

sedue on grasslands.

New for the Solomon Islands. Known previously from northern

Australia, New Guinea and other parts of Malaysia, and Tonkin.

Schoenus punctatus R.Br. Prodr. 232. 1810; Kukenth. in Fedde, Repert. 48:247.

PAPUA: Western Division: Tarara, Wassi Kussa R, Brass 8388, Dec. 1936,
savannah-forest, characteristic cover on pray soil flats.

Brass's collection was cited by Kukenthal, I.e. The species is elsewhere

known from northern Australia, Marianne Islands and Siam.

Schoenus sparteus R.Br. Prodr. 231. 1810; Kukenth. in Fedde, Repert. 44:28. 1938,

48: 247. 1940.

PAPUA: Western Division: Tarara, Wassi Kussa R., Brass 8534, Dec. 1936, in

poorly drained savannah Ion-!; Tarara, \Va<si Ku.-sa K. Brass 8578, Dec. 1936,
savannah forest, very abundant on wet flats: Tarara, Wassi Kussa R., Brass 8726, Jan.
1937, open savannah-forest, covering poorly drained ilats (young growths after

burning); Mai Kussa R., W . MacGregor in 1890 (herb. Melbourne).

Brass's three collections were cited by Kukenthal, 1940, I.e. The species

appears to be confined to northern and north-eastern Australia and New
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Schoenus laevinux (Kukenth.) Ohwi in Jour. Japan. Bot. 18: 136. 1942, in Bot. M;

Tokyo 56:206. 1942.

Schoenus melanostachyus R.Br. var. laevinux Kukenth. in Engl. Bot. Jahrb. 59:

Schoenus tendo (Hook.f.) Hook.f. var.

Repert. 44:30. 1938, in Engl. Bot.

48: 247. 1940.

NETHERLANDS NEW (JUNE A: Hollandia and vicinity, Brass 8905, June-July,

1938, alt. 30 m., several clumps on a cliff face in rain-forest (stems pendent); IS km.

SW. of Bernhard Camp, Idenburg R., Brass 12474, Feb. 1939, alt. 2150 m, associated

The species is apparently confined to New Guinea, although externally

it is very similar to S. tendo var. triander Kukenth. from New Caledonia,

of which I have seen flowering material only. It resembles 5. melano-

stachyus in habit, but has a smooth (not rugose) glassy, white (not fer-

rugineous), obovoid rather than ovoid nut, and it differs from S. tendo in

the symmetrica] glassy nut, absence of hypogynous bristles, non-sulcate

culms and more copious panicles.

Schoenus oalostachyus (R.Br.) Poir. Encvcl. Suppl. 2:251. 1811; F.Muell. Pap. PI.

2: 69. 1890; Valck. Suring. in Nova Cum. Bot. 8: 707. 1912; Kukenth. in Fedde,

Repert. 44: 73. 1938, 48: 248. 1940; Ohwi in Bot. Mag. Tokyo 56: 207. 1942.

Chnetospora calosiachya R.Br. Prodr. 233. 1810.

Cyrlocampe ivaix'wucnsis Steud. Synops. Cyper. 156. 1855.

PAPUA: Western Division: Dagwa, Oriomo R., Brass 5912, Feb.-March

1934, alt. 40 m., common on rather damp open grass slopes; Tarara, Wassi Kussa R.,

Brass 8564, Dec. 1936, savannah-forests, common on gray soils; Tarara, Wassi Kussa

R., Brass 8535, Dec. 1936, poorly drained savannah forests; Mai Kussa R., W. Mac-

Gregor in 1890 (herb. Melbourne).

Brass's collections were cited by Kukenthal, 1940 I.e. The species

extends from New South Wales to Malaya.

Schoenus curvulus F.Muell. in Trans. Roy. Soc. Vict. n.s. 1(2) : 36. 1889; C. B.

Clarke in Kew Bull. 1899: 114. 1899; Valck. Suring. in Nova Guin. Bot. 8: 707.

1912; Kukenth. in Fedde, Repert. 44:76. 1938, in Engl. Bot. Jahrb. 69:260.

1938, in Fedde, Repert. 48:248. 1940, in Bull. Jard. Bot. Buitenz. Ill, 16:305.

NETHERLANDS NEW GUINEA: Mt. Wilhelmina, 7 km. NE. of top, Brass

& Mr\rr -Drees W7 \ Sept. 1938, alt. 3560 m., common on wet grass slopes.

PAPUA: Central Division: Mt. Albert Edward, Brass 4447, May-July 1933, alt.

3680 m., massed under rocks on marshy bank ot a grassland stream; Mt. Tafa, Brass

5006, May-Sept. 1933, alt. 2400 m., in small erect tufts on dry crumbling soil of an

exposed ridge point ; Murray Pass, Wharton Range, Brass 4*72, June Sept. 1933, alt.

ferns; Mt Victoria, It MaeGr, ,n in 1SS<> (herb Melbourne) near summit of Owen

Stanley Ranges, W. MacGregor in 1889 (type in herbb. Melbourne, Brisbane) ;
without

definite locality. W . MacGreRor in 1894 (herbb. Melbourne, Brisbane).

Confined to New Guinea. Brass 4447 was cited by Kukenthal in

Fedde, Repert. 48: 248. 1940.

In his original description, F. Mueller lays considerable stress on the

curved or twisted stems and leaves, but the appearance of the specimens

suggest that the twisting is due to the method of collecting or their

preparation. In common with other specimens collected by MacGregor
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(cited in this and earlier papers) they give the impression of having been
hastily pulled and crammed into a pocket.

The species was described by kiikenthal in his revision of the genus in

Fedde, Repert. 44: 76. 1938 as having 1-2-noded culms, leaves with
circinate tips and spikelets 6-8 mm. long. The leaves of the type-collec-
tion as well as of Brass's specimens have straight tips, the spikelets are
6-7 mm. long or sometimes as short as 5 mm. on Brass's specimens.
Owing to the unusually long leaf-sheaths, the number of nodes is not
always easy to ascertain without stripping off the leaves, but certainly
sometimes reaches 4. Sometimes the whole of the culm beneath the
inflorescence is concealed by the sheaths.

Sc/iochus airvulns is rather closely allied to some forms of S. apogon R.
& S., differing chiefly in the looser inflorescence with fewer larger spikelets,
longer and relatively narrower elliptic-oblong nuts more prominently
apiculate and nearly smooth, and in the hypogynous bristles longer than
the nut. Schocnus crythrosiphon Ohwi in Hot. .Mag. Tokyo 56: 205. 1942,
appears to be very similar from the description, differing chiefly in the
smaller spikelets 4-5 mm. long, and shorter anthers with the connective
only shortly produced.

Sehoenus setiformis sp. nov. (sect. Helot hrix (Net's) Kukenth.). Fig. 1.

Herba perennis. rhizomate abbreviate). Culmi plurimi, dense caespi-
tosi, simplices, tenmtei setacei rigidi riiritei S 25 cm alti. 0.25-0.4 mm.
crassi, teretes, striati ceterum laeves, glabri, sub inflorescentia 1-2-nodes
vel enodes, foliati. Folia basilaria et caulina setacea. culmo breviora.
circiter 0.25-0.4 mm. lata, supra canaliculata. subtus convexa leviter
striata, apicem versus scaberula: vaginae 1 2 cm. longae. purpureae, ore
truncato imberbes, basilaribus apertae. caulinae clausae. Panicula pler-
umque capitata, 7-12 mm. longa lataque, 7-12-spiculata, e fasciculis 2
valde approximate composita, interdum fascieulo tertio distante addito;
rami in quoque fascieulo 1 7, indivisi. usque ad 6 mm. longi. Bracteae
tobaceae mlloresent iam superantes vel ini'eriores longe superantes, ore
vaginae imberbes. Spiculae breviter pedicellatae, nigricantes vel purpurco-
tinctae, lanceolatae vel oblongo-lanceolatae, 5.5 4.5 mm. longae, 0.9-1.2
mm. latae, 1-3-llorae. Glumae 6 7 nigricantes vel atropurpurae. nitidulae.
lanceolatae. carina concolore sursum scaberula percursae. marginibus
angustissime albo-hyalinis glabrae, ini'eriores 5 A vacuae latiores acutiores.
superiores anguste obtusae 2.5-3.5 mm. longae. Setae hvpogvnae 6, •

ferrugineae vel purpuraseentes, antrorsim scabrae, nucem superantes.
Stamina 3, antherae lineares tlavae. coimectivum mediocriter (circiter
0.2-0.3 mm.) productum subulatum, circiter 1.3 1.4 mm. longae. Stvlus
brunneus, 1 mm. longus; stigmata 5. stylo aequilonga. Xux ellipso'idea
vel angustius ovoidea. apice vel utrinqur acuta, apiculata, prominule tri-

costulata, lateribus convexa. pallida mux brunnescens. nitida, fere omnino
laevis cellulis extimis minimis valde obscuris. 1.1-1.3 mm. longa, 0.5-0.65

NETHERLANDS NEW GUINEA: Mt. V 11 1 i 11 km NE of top Brass
& Meyer-Drees 9724, Sept. 1<MS, alt. 3400 m., «vl uMa^y uvst.rn .lope; Mt. Willul-
mma, 7 km. NE. of top. /ow^ >'• Meyer Drees jqqs, Sept. 1938, alt. 3560 m., -ray
clay of old landslips, plentiful ;, Lake Habbema, />'/•« vs >JI7S. Auk. 1938, alt. 3225 m.,
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NE. of Lake H a, Brass 10561, Oct.

9 km. NE. of Lake

, alt. 2800 m., c-ommian on landslip with
clumps i

Habbema, Brass 10923 (type), i

Impci al a cylindrica.

This species is distinguished particularly by the very slender but rigid

culms and leaves, the few-spikeleted inflorescence which is usually reduced

to two approximated fascicles of about S 10 spikelets in all (though

occasionally there is a third fascicle of 1-3 spikelets lower down), and the

shining smooth nut with tiny indistinct external cells, stramineous when

young but soon becoming brown and overtopped by the more or less

ferrugineous or purple hypogynous bristles. It comes under series Micro-

carpae Benth. or sect. Ildothrix (\ees) Kukenth., and is allied to 5.

curvulus F. Muell., S. erythrosiphon Ohwi and S. apogon R. & S., but

differs from all three in the extremely slender though rigid and straight

culms and leaves, coloured hypogynous bristles, and quite smooth more

or less brown (not white) nut with very small and obscure external cells.

From the first two it differs also in the short leaf-sheaths, scanty capitate

inflorescence of few shortly pedicellate mostly smaller spikelets and

smaller style, and from 5. curvulus in the shorter anthers with shorter

appendage. From S. apogon it also differs in the narrower acute nut

overtopped by the bristles, and, except, for reduced states, in the small

capitate inflorescence.

Perhaps the plants referred to 5. apogon by Ridley in Trans. Linn. Soc.

II, Bot. 9: 243. 1916, belong here.

Schoenus foliatus (Hook.f.) S. T. Blake in Proc. Roy. Soc. Queensl. 51:48. Feb.,

1940.

Schoenus foliate (HonkD Kukenth. in Eedde, Repert. 48:248. Sept. 1940.

Schoenus axillaris (R.Br.) Poir. Encycl. Suppl. 2:251. 1811. non Lam.

Schoenus suhaxillaris Kukenth. in Feddc, Repert. 14:89. 1938, in Engl. Bot. Jahrb.

( /-,/,•/,. p„ra axillaris R Hi Prodr. 233. 1810.

:'us Hook.f. in London Jour. Bot. 3:414.

Ilehnhr'n axillaris (R.Br.) Palla in All. Bot. Zeitschr.

NETHERLANDS NEW GUINEA: Lake Habbema,

New for Netherlands New Guinea; previously recorded from North-

East New Guinea, the more southern parts of Australia, New Zealand and

the Chatham Islands.

The combination Schoenus foliatus was published independently by Dr.

Kukenthal and myself. My paper has priority by slightly over seven

Carpha R. B rown

230. 1810; F .Muell.

Kew Bull. 1899: 11

Pfeiff. in Fedde,

4. 1S99;

Repert.

,. Rov
Valck

29: 1

. Su

78. 1931
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Fig. 1. Schoenus s tiformis S. T. Blake: a. portion of plant, X 1 ; b.
of culm with apex of

d. rhachilla of spikele

hypogynous bristles, b ut with filaments removed, X 30; /. surface of nut,
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NETHERLANDS NEW GUINEA: Northern slopes of Mt. Wilhelmina, Brass

& Meyer-Drees 10078, Sept. 1938, alt. 4160 m., alpine grassland, covering sandy banks

of a small stream; Mt. Wilhelmina, 7 km. NE. of top, Brass & Meyer-Drees 9925,

Sept. 1938, alt. 3650 m., alpine grassland, very abundant in marshy hollows (clumps

20-30 cm. high).

PAPUA: Central Division: Mt. Albert Edward, Brass 4299, May-July 1933, alt.

38CO m., very plentiful on alpine seepage slopes (leaves somewhat glaucous); near

summit of Owen Stanley Range, //'. MacGrc^or in 1SS9 (herbb. Brisbane, Melbourne)
;

Mt. Knuisford, W . MacGregor in 1889 (herb. Melbourne).

Not previously reported from Netherlands New Guinea. The species

occurs in south-eastern Australia, Tasmania and New Zealand.

Carpha schoenoides Ranks & Sol. ex Hook.f. Fl. Antarct. 2: 362, t. 148.

1847, from Tierra del Fuego is evidently very closely allied, but appears

to differ in the fewer solitary spikelets each 2-flowered with the hypogynous

bristles plumose to the tips and a serrate-scabrous style-base.

Costularia C. B. Clarke

Co-lulari.i 1 r\i!l<\iii.i ((laud .) kukenth. in Fedde, Repert. 46:28. 1939.

Carpha arundinacea Brongn. in Duperr. Voy. Coquille Bot. 2: 169, t. 30. 1829, non

(Vahl) Boeck.

Carpha Urvilleana Gaud, ex Nees in Linnaea 10:300. 1834.

I.opliosclioctiits Crvillranus (Gaud.) Stapf in Jour. Linn. Soc. Bot. 42: ISO. 1914.

NETHERLANDS NEW GUINEA: Hollandia and vicinity, Brass S802, June-July

1938, alt. 5-30 m., plentiful in rather distant clumps on stony patches of dry open

New for New Guinea. Previously known from Borneo and the

Moluccas.

Oreobolus pumilio R.Br. Prodr. 236. 1810; Kukenth. in Engl. Bot. Jahrb. 70:464.

Ormbohis Clemensiae Kukenth. in Fedde, Repert. 48:69. 1940.

NETHERLANDS NEW GUINEA: Lake Habbema, Brass 9244, Aug. 1938, alt.

3225 m., one of the characteristic plants of alpine bog turf, carpet forming or in small

rounded clumps.

New for Netherlands New Guinea. Kukenthal in Engl. Bot. Jahrb.,

I.e., records it for North-East New Guinea, but in the same year based his

O. Clemensiae Kiikenth., I.e., on the same collection (which I have not

seen), without any reference to his other paper. Brass 9244 agrees well

with the description of O. Clemensiae and. except for the somewhat longer

leaves, with Tasmanian specimens of O. pumilio R.Br. The breadth of

the perianth-segments (hypogynous scales) and the colour of the leaf-

sheaths and glumes are variable on the Tasmanian plants, and the spikelets

of the New Guinea plants are not shorter. It seems likely that Kukenthal

has drawn up his description of O. pumilio for his revision in Fedde,

Repert., I.e., from plants other than Tasmanian. The species, so far as I

have seen specimens, is elsewhere known with certainty only from Tas-

mania and Victoria. The range "Nordaustralien" given by Kukenthal in

Engl. Bot. Jahrb., I.e., was due probably to a slip of the pen. The species
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has been stated to occur in New Zealand (cf. Klikenthal in Fedde, Repert.

48: 67. 1940), but all the specimens I have seen from that region belong
to other species.

Oreobolus ambigiius Kiikcnth. & van Steenis in Hull Jan] Mot Ruitenz. Ill, 14:47,

fig. I. 193<>; Kukcnth. in Engl. Rot. Jahrh. 7(1: 4(».v 1040, in Fedde. Repert'
48: 72. 1940.

NETHERLANDS NEW GUINEA: Lake Habbema, Brass 0570, Aug. 1938, alt.

3225 m., one oi the characteristic plants oi alpine bog turf, carpet forming or in

small rounded (lumps.

PAPUA: Central Division: Mt. Albert Edward, Brass 1170, May-July 1033, alt.

3f)S0 m., (oiiinuin in dose masses on alpine seepage slopes.

New for both Netherlands New Guinea and Papua. Previously re-

ported from British North Borneo and North-East New Guinea.
'

The
specimens agree well with the original description and figure, except that
in Brass 9579 the inflorescence consists of a single spikelet.

Cladium P. Browne

Chuliiim Mevonii (Kunth) Drake, 111. LI. Instil. Maris Pacilici 335. 1892.

Baumea Mryenii Kunth, Lnum. PI. 2:314. 1837.

Baumea mariscoides Gaud, in Erevan V'oy. Rot. 417. 1826.

Cladium mariscoides (Gaud.) L.Yillar in Blanco, LI. Rhilipp. ed 3, Nov. App. 309.

S. Nat. Herb. 9: 230. 1905: Ohui

Cladium Mevenii (Kunth) Drake var. (.audieliaudii (W L Wight) Kiikcnth in

Engl. Rot. Jahrh. 69:2(>0. 193S, in Lcdde. Repert. SI : 157. 1942.

SOLOMON ISLANDS: Ysabel: Cape Prieto, Brass 347S, Jan. 1933, alt. 200
m., common tussock sedge on dry open hillsides; Cape Prieto, Brass 3477, Jan. 1933,

alt. 200 m., common -round plant on dr\ open slopes, small tussocks or clumps on
loose soil (leaves and stem- 0! bluish appearance). San Cristobal: Hinuahaoro,
Brass 3021, alt. 9C0 m., common on old village site (thick clumps, leaves rather

glaucous).

New for the Solomon Islands; previously known from the Hawaiian
Islands, Marianne Islands, and North-East New Guinea. The specimens
cited above form an interesting series, and il is from their study that I have
proposed treating C. Gaudiehaudii as synonymous with C. Meyenii.
Brass 3021 (in flower) and Brass 3-I7S (in nearly mature fruit) are'good
matches for Hawaiian material (C. Meyenii). Brass 3477 has less effuse

panicles, with the spikelets more numerous in the fascicles and one piece

agrees particularly well with Boeckeler's elaborate description of the type
or an isotype of Baumea marisc aides.

Drake del Castillo, I.e.. cites Bentham & Hooker, Gen. PI. 3: 1065. 1883,

as the authors of Cladium Meyenii. but these authors made no such com-
bination, and merely treat Baumea as a section of Cladium. The name
is not listed in Index Kewensis.

Cladium colpodes Lauterb in Srhum. & Lauterb. Nachtr. Fl. Deutsch. Schutzgeb.
Sudsee 59. 1905; Yalck. Sunng. in Nova Gum. Rot. 8:707. 1912; Kiikcnth. in

Engl. Rot. Jahrb. 59:52. 1924, 69:260. lu.vS, in Ledde, Repert. 51:155. 1942,
Kanehira in Jour Depl Agi Kvushu Univ. 4:276. 1935.
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Cladium globiceps C. B. Clarke in Kew Bull. Add. Ser. 8:46. 1908.

(ladium junraides Elmer in Leall. Philipp. But. ii : <S54. 1010.

Cladiiou sinuatum Ridl. in Trans. Linn. Soc. II, Bot. 9:243. 1916.

(Vrt(//«ffi glomeratum (Gaud.) H. Pfciff. in Fedde, Rupert. 23:349. 1927, non R.Br.

(7,/<//«;h globiceps C B. Clarke var. colpodes (Lautcrb.) Kukenth. in Bull. Jard.

Hot. Buitenz. 111. 16:310. 1940.

Cladiiou Mcxenii (Kunth) Drake var. juncoides (Elmer) Kukenth. in. Bull. Jard.

Bot. Buitenz. Ill, 16:310. 1940.* in Fedde, Repert. 51: 157. 1942.

I'.au'iii-,) domerata ('.and. in Freycin. Yoy. 46, /. 29. 1826.

Mansrus colpodes (Fauterb.) Fernald in Rhodora 2a: 53. 1925.

Manse us globiceps (C. B. Clarke) Fernald, I.e.

NETHERLANDS NEW GUINEA: Hollandia and vicinity, Brass 8803, June-July
1938, alt. 20 m., plentiful in dense somewhat glaucous dumps on partly bare ground
oi dry deforested .slopes.

The species was originally described as ilaumca glomerata by Gaudi-

chaud, but on its transfer to Cladium the epithet glomeratum was unavail-

able owing to the existence of Cladium glomeratum R.Br. Prodr. 237. 1810,

quite a different plant. C. B. Clarke, I.e., accordingly proposed for it a

new name, Cladium glohiceps. Pfeiffer. however, ignored Brown's earlier

homonym, and wrongly took up Gaudichaud's epithet. Both Clarke and

Pfeiffer treated C. globiceps and C. colpodes as distinct species. Kuken-
thal at first (1924, I.e.) regarded them as conspecific, though later (1938,

I.e.) he treated them as varietally distinct. However, in so doing, he

erred in not taking up the earlier name C. colpodes for the species. Still

later (1942, ll.ee), he treated them as specifically distinct. I have been

unable to find any characters to distinguish C. globiceps, C. juncoides or

('. sinuatum from C. colpodes, and so propose to treat the first three as

synonyms of the last-mentioned. Cladium Meyenii ( Kunth) Drake, of

which Kiikenthal treats ('. juncoides as a variety, appears to me to differ

by reason of its wider leaves and sightly larger -pikelets with larger

reddish nuts. In this extended sense C. colpodes is fairly widely spread

in Malaysia.

Cladium brevipaniculatiim (Kukenth.) Kukenth in Fedde, Repert. 51:176. 1942.

Cladium Gunnii Hook.i ,ai 1» vipanit ulatum Kukenth. in Engl. Bot. Jahrb.

69:260. 1938.

PAPUA: Central Division: Murray Pass, Wharton Range, Brass 4644, June-
Sept 1935, alt. 2S40 m.. growing thickly in a swampy hollow on grassland.

New for Papua; previously known only from North-East New Guinea.

The specimen is very young, but appears to belong here. This collection

was cited under Lepidospcrma chinense Nees & Meyen by Kiikenthal in

Fedde, Repert. 50: 124. 1941, but the absence of hypogynous bristles

does not accord with the characters of this genus, and the general facies

of the plant is that of Cladium.

PCladium glomeratum R.Br. Prodr. 237. 1810.

NETHERLANDS NEW GUINEA: Lake Habbema, Brass 9443, Aug. 1938, alt.

Kiikenthal cites Cladium Meyenii (Kunth.) Benth. et Hook.; see discussion under
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The material is sterile, but appears to belong to this species which is

widely spread in Australia, New Zealand and New Caledonia, extending

to SE. Asia. In Fedde, Repert. 51: 171. 1942. Kiikenthal records it for

North-East New Guinea under the name Cladium rubi^inosum (Soland.)

Domin, a name which I have shown to be invalid in Trans. Roy. Soc. S.

Austr. 67: 58. 1943, because the basonym Schocnus rubiginosus Soland.

ex Forst. Prodr. 89. 1786 is a nomen nudum.

Cladium iindiilatum Thw. Enum. PI. Zevl. 353. 1864; Kiikenth. in Fedde, Repert
51:162. 1942.

Chulium undulation Thu. var. hmhrhtxloidcs (F. Muell. i Domin in Biblioth. Bot.

2()(S5):473. 1015.

Lrpidosperma Zeylankum Lindl. ex Boeck. in Linnaea 38:332. 1874.

Carplia juncijormis Boeck. in Linnaea 38:267. 1874.

Chaetospora fimbristyhides F. Muell. Frae;in. Pint. Austr. 9:34. 187S.

Tricostularia fimbria yloides (V Muell.) R.ntli II Austral. 7: 384. 1S7S.

Schonius fimhristyloidcs (F. Muell.) F Muell. First Census Austral. Pi. 128. 1882.

PAPUA: Western Division: Tarara, Wassi Kussa R., Brass S410, Dec. 1936,

Brass's collection, the only one known from New Guinea, was cited by
Kiikenthal, I.e. The species ranges from northern Australia to Malaya
and Ceylon, and. as indicated in the synonymy above, has been assigned

to various genera. From Chaetospora (Schonius) and Carpha it differs

in the more or less spirally arranged glumes and in habit ; from the former

also in the short internodes of the rhachilla of the spikelet and the nut

with its persistent style-base, and from the latter in the broad small nut

with short style-base and short not plumose hypogynous bristles. From
Lepidosperma it differs in foliage and somewhat in inflorescence, in the

unthickened hypogynous bristles, and in that it is the lower flower (when
more than one is present) which is fertile; the texture of the exocarp of

the nut is also different. From Tricostularia it differs in foliage and in-

florescence, in that it is the lower flower which is fertile, and in the per-

sistent style-base. It differs also from the majority of species usually

referred to Cladium in habit and in the thin marcescent exocarp of the

nut. For the present T have accepted the arrangement of this species

proposed by C. B. Clarke in Hook.f. Fl. Brit. Ind. 7:674. 1894, and
followed by Kiikenthal, I.e., chiefly because I have seen no specimens from
beyond Australia and New Guinea. Kukenthal's description of the leaves

of Cladium undulatum does not apply to our plant, in which they are

spirally arranged and flattened or with involute margins, not distichous

and semiterete.

Gahnia J. R. & G. Forster

Gahnia javanica Mor. Yriv. /.oil. Pfl. 98. 1S45 6; F. Muell. in Trans. Roy. Soc. Vict.,

n.s. 1(2): 36. 1889; C. B. Clarke in Kew Bull. 1899: 114. 1899; Valck. Surinu.

in Nova Guin. Bot. 8: 708. 1912.

Ctihn'ia invniiiia Mor. var fuu/prrcula Kiikenth. in Engl. Bot. Jahrb. 69:260. 1938,

in Bull. Jard. Bot. Buitenz. Ill, 16:307. 1940, in Fedde. Repert. 52:91. 1943.

Gahnia javanica Mor. var. longearistata Kiikenth. in Bull. Jard. Bot. Buitenz. Ill,

16:307. 1940, in Fedde, Repert. 52:89. 1943.
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Gahnia javanica forma paupercula (Kiikenth.) Kukcnth. apud Benl in Bot. Archiv

NETHERLANDS NEW GUINEA: 9 km. NE. of Lake Habbema, Brass 10749,

Oct. 1938, alt. 2800 m., several large clumps (1.8-2 m.) on a native clearing in the

forest; 6 km. NE. of Lake Habbema, Brass 10661, Oct. 1938, alt. 3000 m., associated

with subalpine shrubs on open treeless areas of wet sandy or peaty soil down to

about 2800 m. alt.; Lake Habbema, Brass 9047, Aug. 1938, alt. 3225 m., abundant on

lake shores and drier grasslands, scattered through shrubberies and thickets of peaty

ridges (achenes yellow; forms large brownish tus^cks) ; Mt. Wilhelmina, 11 km. NE.

of top, Brass & Meyer-Drees 9704, Sept. 1938, alt. 3400 m„ in grassy valley; Mt.

Wilhelmina, 7 km. NE. of top, Brass & Meyer-Drees 9989, Sept. 1938, alt. 3560 m.,

abundant in large clumps in forest glades, grassy borders and open grasslands (fruit

PAPUA: Central Division: Crest of main Owen Stanley Range, W. Mac-

Gregor, June 1889 (herb. Melbourne) ; Murray Pass, Wharton Range, Brass 4552,

June-Sept. 1933, alt. 2840 m., vary abundant in open grasslands (grows in dense

tussocks 25-30 cm. diam.; flowering slims yellow; ht<Is shining pale brown).

Eastern Division: Summit of Mt. Dayman, W. E. Artnit, Jr., in 1894 (herb.

Melbourne).

Widely spread through Malaysia. Brass 4552 was cited with the origi-

nal description of G. javanica var. longearistata, but the specimens seen

do not well agree with the description, since the lower glumes are at most

only verv shortly awned. Gahnia javanica var. paupercula appears to be

founded "on small reduced specimens with scanty inflorescences. I have

not soen the type (Carr 15237), nor any specimen which agrees with the

character of a 4-noded panicle with solitary or binate partial panicles.

Armit's collection, cited by Benl, I.e., under forma paupercula, has partial

panicles up to 5 per node. Brass 8477 was cited by Kukenthal ( 1943, op.

cit., 91) under G. javanica var. paupercula, and on p. 81 under G. Sic-

beriana Kunth. All the material I have seen under this number belongs

to G. Sieberiana.

The New Guinea material seen by me covers a range of variation from

the small reduced plants of Brass 4552 (46-50 cm. high with binate or

ternate partial panicles) to the large plants of Brass 10749 (at least 1.3

m. high, but up to 2 m., according to the collector's notes, with 3-4-nate

partial panicles), but all appears to me to represent a single taxonomic

entity. From available descriptions, the Javanese plants differ only in

having more numerous partial panicles at each node of the inflorescence,

but I have seen only one rather unsatisfactory specimen.

Gahnia aspera (R.Br.) Spreng. Syst. Veg. 2:114. 1825-; F. Muell. Pap. PL 2:60.

1890; Kukenth. in Fedde, Repert. 52:92. 1943.

Lampocarya aspera R.Br. Prodr. 238. 1810.

PAPUA: Western Division: Tarara, Wassi Kussa R.. Brass 8418, Dec. 1936,

in light rain-forests, clump- 1 1 - m high ; Tarara, Wassi Kussa R„ Brass 8750, Jan.

1936, "flowering material of no. MIS"; Mai Kussa R., IV. MacGrczor, Feb. 1890, clay

soil with eucalypts (herb. Melbourne) ; Daru Island, Brass 8445, April 1936, abundant

In New Guinea known only from the Western District of Papua; else-

where known from eastern Australia, Polynesia, and parts of Malaysia and

Japan. All Brass's collections were cited by Kukenthal.
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Galmia Sieberiana Kunth, Enum. PI. 2:332 1837 Kukenth i

52:80. 1943.

Gahnia telra^nwcarpa Boeck. in Linnaea 38: 347. 1874; Benl in Bot. Archiv 40: 221.

NETHERLANDS NEW GUINEA: Balim R., Brass 11765, Dec. 1938, alt. 2100
m., plentiful in Yaicinnim scrubs, on infertile sandy soil (stem-forming spme-. in
clumps 2-2.5 m. high; stem and older (erect) branches covered with dry persistent
bases of leaves; nuts red).

PAPUA: Western Division: Tumbuke, Wassi Kussa R., Brass 8477, Dec 1936,
savannah-forests, clumps ol several erect .terns to 1 m. long, 4 cm. diam.

Brass 8477 was cited by Benl, I.e., and Kukenthal, I.e., though Kuken-
thal also cites this number under G. javanica var. panpcre ida. G.
Sieberiana is elsewhere known from eastern Australia and Xew Caledonia.
Brass 11765 has more acute and slightly larger nuts than most of the
Australian specimens I have seen, measuring 3.7-4 mm. long and 1.5-1.8

Remirea Aublet

Remirea maritima Aubl. PI. Guian. 1:45, /. 16. 1775; K. Schum. in Notizbl. Bot.
Cart Mus Berlin 2:9*. 1898; K Schum. ,V Lauterh. El. Deutsch. Srhut/-cb.
Sudsee 108. 1901; Rehd. in jour. Arnold \rl, I 1: o5 193,; Ohui in Bot Mag
Tokyo 56: 209. 1942.

Remirea maritima Aubl. var. pedimcidata (R.Br.) Benth. El. Austral. 7:347. 1878;
K. Schum. & Hollr. El. Kaiser WHhelmsl. s.

| S S9; \ a !< k Suring in \ova Gum
Bot 8:708 1912; Kukenth in Engl Hot Jahrb 59 53 1924 in lull R, ,ni
53:207. 1944; H. Pfeiff. in Fedde, Repert. 29: 184. 1931.

Remirea pedunruhila R.Br. Prodi. 236. 1810.

Duval-Jouvea maritima (Aubl.) Palla in Re. hinder, Denkschr. Math.-Naturw.
Kais. Akad. Wiss. Wien 89: 500. 1913.

NORTH-EAST NEW .GUINEA: Constantinhafen (Madang), Hollrung 506, in

1887, sandy beach (herb. Melbourne).
PAPUA: Eastern Division: Bomgvvina, Brass 1614, June 1926, abundant on low

sand-dunes.

A pan-tropical strand plant. Brass's collection, the only one yet known
from Papua, was cited by Rehder, I.e. Brown, Bentham, and Kukenthal,
ll.ee, distinguished the Australian and Malaysian plant on the grounds
that the culm is well exserted from the leaves, and this is indeed often the
case, but among the Australian plants seen by me in the field there is

every gradation from entirely included to well exserted culms, even on the
same plant.

Rhynchospora Vahl

Rhynchospora rubra (Lour.) Makino in Bot. Mag. Tokvo 17: 180. 1903; Kiikcnth
in Engl. Bot. Jahrb. 59:82. 1024; Ohwi in Bot. Mag. Tokvo 56: 204. 1042.

Rhynchospora WaUieluana Kunth, Enum. 2:289. 1837; Yalck Surin" in Nova
Guin. Bot. 8: 706. 1912.

Rhynchospora Wallichii (Nees) K.Schum. in K.Schum. & Hollr. Fl Kaiser Wil-
helmsl. 25. 1889, apud Warb. in Engl Hot jahrb 13: >oo 1S91 K.Schum \
Lauterb. Fl. Deutsch. Schutzgeb. Sudsee 198. 1901.

Sclwenus ruber I. our. El. ("..chinch. 1:41. 1790.

Morisia WaUichii Nees in Edinb. New Phil jour. 17:265. 1854.

NORTH-EAST NEW GUINEA: Augusta (Sepik) R., HoUrung 835 (herb. Mel-
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igwa, Oriomo R.,

abundant on damp slopes and flats in s

yellow preen; inflorescence brown); Wuroi, Oriomo R., Brass -707, Jan.-March 1934,

Jan.-March, 1934. alt. 10 30 in., abundant on gray soil savannah ridges; Tarara,

Wassi Kussa R.. Brass 8640, Jan. 1937, savannah forests, common on acid pray soils;

Mai Kussa R., IV. MacGregor in 1890 (herb. Melbourne). Eastern Division:

Sudest Inland. W . MacGrnor in 1SS9 (herb. Melbourne).

New for Papua; widely spread in the warmer parts of the Old World.

Rhynrhospora heterochaeta S. T. Blake in Proc. Roy. Soc. Queensl. 51:47. 1940.

PAPUA: Western Division: Wuroi, Oriomo R., Brass 5730, Jan.-March 1934,

alt. 10-30 m., plentiful on dump -round on savannahs; Darn Island, Brass 6405,

plant stiff, glossy preen) (det. Kukenthal).

New for New Guinea; previously known from Queensland, Northern

Territory, Java and Philippine Islands. Brass 5730 was cited by Kuken-

thal under R. longisetis R.Br, suhsp. exserta (C. B. Clarke) Kukenth.

,

comb, nova, in Bull. Jard. Bot. Buitenz. Ill, 16: 303. 1940. This com-

bination is based on R. exserta C. B. Clarke, an allied species with stouter,

much longer hypogynous bristles and a stout style-base as broad as the

nut. At least some, if not all the other collections cited by Kukenthal,

I.e.. with the exception of the one from North Australia (the type of R.

exserta) belong to R. heterochaeta. The remarks also refer to R. hetero-

chaeta. Brass 5730 was also cited under the same trinomial in Engl. Bot.

Jahrb. 70: 463. 1940.

Rhynchospora corvnihosa (I..) Britton in Trans. X. Y. Acad. Sci. 11:84. 1802;

Kukenth. in Engl. Bot. Jahrb. 59:52. 1924.

Rhynchospora aurea Yahl, Enum. 2:229. 180b; F. Muell. Pap. PI. 1:74. 1S76;

K. Schum. iSc Lauterb. Nachtr. Fl. Deutsch. Schut/geb. Siidsee 60. 1905; \"alck.

Suring. in Nova Guin. Bot. 8: 706. 1912.

Sen pus corymhosus L. Cent. PI. 2:7. 1756.

PAPUA: Western Division: Lake Daviumbu, Brass 7633, Sept. 1936. abundant

on floating islands in lake (leaves smooth and shining, upper surface showing a bluish

metallic sheen) Central Division: Koitaki and Sogere, C. T. White 274, July-

August, 1918, in wet ground; Port Moresby, G oldie (herb. Melbourne); near Port

SOLOMON ISLAM iS: San Cristobal: Magoha R., Brass 2750, Aug. 1932, in

Pantropical, bul apparently riol previously recorded for the Solomon

Islands.

Rhynrhospora triflora Vahl, Fnum. 2:232. 1806.

PAPUA: Western Division: Gaima, Lower Fly R. (east bank), Brass 8356, Nov.

1936, occasional in shallow swamps in savannah forest.

New for New Guinea; previously recorded from Ceylon and Tropical

America, though there is also a specimen from Malaya in herb. Brisbane

(Pahang: Tasek Bera. M. R. Henderson in Singapore Field no. 24101,

October 1930; distributed from the Botanic Gardens, Singapore, as

Rhvni hospora glauca Vahl).
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Rhynchospora Brownii R. & S. Syst. 2: 8b. 1817; Ohwi in Bot. Mag. Tokyo 56: 205.

Rhynchospora laxa R.Br. Prodr. 230. 1810; non Vahl.

Rhxiuhospora chinensis Nees & Meyen ex Xecs in Wight, Contrib. 115. 1834.

Rhynchospora glaum Yah! var. chinru.si* (Xrcs & Meven) (\ H. Clarke in Hook.f.
Fl. Brit. Ind. 6: 671. 1894, quoad syn.

NETHERLANDS NEW <;i l\K.\ lialim R, flra.v.s 11742, Dec. 1938, alt. 1800
m., common in grass on sandy, long deforested slopes; Balim R., Brass 11815, Dec.
1938, alt. 1600 m., common grass associate on sandy, long deforested slopes; 9 km.
NE. of Lake Habbema, Brass 10725, Oct. 1938, alt. 2800 m, several slender clumps in

PAPUA: Central Division: Urunu, Vanapa Valley, Brass 4790, July-Aug. 1933,

New for Papua. Spread over Malaysia and the warmer parts of Asia
and Australia. It has commonly been identified with the American R.
glauca Vahl and was referred to this species by Rendle in Gibbs, Phyt. Fl.

Arfak Mts. 91. 1917, and by Kukenthal in Engl. Bot. Jahrb. 69: 259.

1938. From the description, R. glauca var. condensata Kukenth., I.e.,

(R. Brownii var. condensata (Kukenth.) Ohwi, I.e.) appears not to be
taxonomically different. Rhynchospora glauca, of which the legitimate
name is R. rugosa (Vahl) Gale in Rhodora 16: 275. 1944, differs from the
plant of the Eastern Hemisphere in having smaller sprkelets and smaller
more distinctly rugose nuts with an acute style-base. Rhynchospora
glauca var. chinensis (Xees) C. B. Clarke is founded nomenclaturally on
R. chinensis Nees, but the description and specimens are of a different

plant for which the legitimate name appears to be R. japonica Makino in

Bot. Mag. Tokyo 17: 184. 1903. It is apparently this plant which Ohwi,
I.e., refers to ''Rhynchospora chinensis Nees et Meyen ex Nees in Wight,
Contr. (1830) 115, emend. Bocklr. in Linnaea 37(1873) 586." But
Boeckeler's "emendation" does not alter the fact that (nomenclaturally at

least) the concept of the species still rests on the type of Nees & Meyen.



MERRILL, CONTROL OF INSECTS IN HERBARIUM

ON THE CONTROL OF DESTRUCTIVE INSECTS
IN THE HERBARIUM

E. D. Merrill

One problem with which most curators of herbaria

the protection of the collections under their charge against the depredations

of destructive insects. The chief offender is the cigarette or tobacco

beetle, known ;n botanical circles as the herbarium beetle, Lasioderma

serricorne (Fabr.). There are other offenders such as the drug-store

beetle, Stegobium paniceum (Linn.), but the Lasioderma is the most

common one. Whatever means prove to be effective in controlling or

eliminating the distinctly serious herbarium beetle, will, in general, apply

to all other insects that are destructive to stored botanical specimens.

Lasioderma serricorne (Fabr.) is of cosmopolitan distribution, infesting

tobacco wherever it is stored. Regarding it. Mallis* says: "The foods

upon which it feeds are legion, and a few of these are rice, ginger, raisins,

pepper, dried fish, dates, belladonna, drugs, seeds, and pyrethrum powder.

They like older tobaccos apparently because they possess a strong odor."

Apparently cured tobacco is its most favored food, or at least one of its

most favored ones. The life history of the insect is completed, in from 70

to 90 days. In temperate climates the insects swarm first in May and

again in August. In some parts of the United States there may be three

generations in a year; in tropical regions there are as many as five or six

overlapping generations within a year. In the humid tropics and even in

the warm humid parts of the southeastern United States destruction of

herbarium material by these insects is much greater than in cooler regions.

However, in heated buildings it is surmised that breeding may take place

throughout the year, as is the case in the tropics. The eggs hatch in from

six to ten days. The larval stage lasts from five to ten weeks; it is in this

stage that herbarium specimens are damaged. At temperatures of about

60° F. the larvae become dormant and may then hibernate. The prepupal

and pupal stages last from two to three weeks. Adult beetles may live

from three to four weeks. This brief outline is given because of its im-

portance in reference to control by fumigation or by other means. Single

fumigations at long intervals are ineffective.

In herbarium practice, from a historical standpoint, controls have taken

the form of tight cabinets, sometimes difficult to attain when wood is used,

as is generally the case; by actual poisoning of the specimens; and by

fumigation. In some institutions repellents are used to a certain degree.

Any experienced curator will realize that such controls are only in part

effective, for there is always the human element to consider. To keep any
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herbarium free from the depredations of the herbarium beetle and other

destructive insect pests involves constant attention. Not infrequently, in

little consulted material, the actual destruction of important specimens

may reach distinctly large proportions before an infestation is detected.

In earlier years arsenic was effectively utilized, but its use has long since

been abandoned because it is a cumulative poison, and in too many cases

arsenic poisoning developed among herbarium workers because of their

exposure to arsenic dust. Today the most generally used poison is a
saturated alcoholic solution of corrosive sublimate to which phenol is

sometimes added. This is a very poisonous mixture and has to be handled

with great discretion; mercury is also a cumulative poison. It is a well

known fact that even when specimens arc dipped in the solution and
redried before mounting; or when the mounted specimens are sprayed with

the solution, or it be painted over the material with a soft brush, per-

manent protection is not attained. In the course of time the corrosive

sublimate becomes inert. When this happens fumigation and repoisoning

are necessary. The treatment is expensive in time and in material, and
cannot be considered as efficient. Not infrequently specimens that have
been thoroughly poisoned with corrosive sublimate are utterly destroyed

by the herbarium beetle. Unfortunately, when specimens are poisoned it

may give responsible curators a false sense of security.

At the Gray Herbarium and at the Arnold Arboretum specimens are

not poisoned, dependence being placed on tight steel cases combined with
fumigation when necessary. The first tight steel cases in botanical history

was the beginning of the extensive installation of excellently designed ones
at the Gray Herbarium in 1905, followed by the Arnold" Arboretum in-

stallation in 1908-09. Since the first installation of steel cases in Cam-
bridge the use of them has been greatly extended, but as yet in the ma-
jority of the large herbaria of the world dependence is still placed on
wooden cases, which, unfortunately, are not always too tight.

It is, in some herbaria, standard practice to fumigate all cases at least

once each year. Theoretically with modern tight steel cases, an herbarium
should be reasonably free from infestation by the herbarium beetle and
similar pests; practically this is not the case for by one means or another
gravid female beetles will gain access to stored material; naturally the

case doors have to be opened very frequently, and sometimes, through
carelessness, they may remain open for relatively long periods of time.

With unpoisoned or even poisoned material in storage in the cases this is

an invitation to future trouble.

The basic installation at the Arnold Arboretum is represented by an
extensive series of modern steel cases. As noted above none of the speci-

mens are poisoned. A decade ago the herbarium beetle infestation here
was very extensive throughout the building, mature beetles, pupae and
larvae occurring in great abundance in all parts of the large collection; and
this in spite of the fact that a few years earlier the entire building had
been closed, sealed as tightly as possible, and fumigated with hydrocyanic
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acid gas. The situation in 1936 was so critical and destruction so great

that one large room was scaled and refumigated with hydrocyanic acid gas.

All of the steel cases were fumiuated individually, and this fumigation was

repeated several times. Through this fumigation campaign naturally not

all of the viable eggs, larvae, pupae, and mature beetles were destroyed,

but the number of insects was very greatly reduced.

Realizing that fumigation alone, unless repeated at frequent intervals,

was not to be depended upon, any more than when all specimens were

poisoned with the corrosive sublimate solution, repellents in the form of

naphthalene Hakes and paradichlorobenzene were placed in each case. In

the steel cases this mixture, about two thirds naphthalene and one third

paradichlorobenzene was placed in muslin bags, a bag reasonably full of

the mixture placed in each case, in an upper pigeon-hole. For the cartons*

(and actually in excess of 3,000 of these are now in use for temporary

storage of both mounted and unmounted material) a paper flap was

pasted on the bottom near the Lick of each carton, under which was placed

a large handful of the repellent. It has been current practice to renew

the repellent once each year. It is admitted that the use of these sub-

stances may be objectionable lor occasionally an individual may be allergic

to one or both of them; yet with the cases closed the odor in the building

is never strong, and is normally in no way objectionable. In fact the odor

is scarcely noticeable at any time except near a recently opened case.

There is, of course, always the chance of reinfestation of stored collec-

tions even if the specimens be poisoned, even if the cases are tight, and

even if repellents are used. Naturally the combined naphthalene-paradi-

chlorobenzene fumes within the cases are not in sufficient concentration

to be lethal to either the eggs, the larvae, the pupae, or the adult ins<

It is, however, a manifest fact that the odor is very objectionable to

insects and that the gravid female will always choose unprotected mat*

as a place for depositing her eggs, if there be any choice.

It is not claimed that the extensive fumigation campaign in 1936-37

destroyed all of the thousands of herbarium beetles that at that time

thoroughly infested the reference collections at the Arnold Arboretu

With large collections of incoming material constantly being received from

all parts of the world there was always the chance of reinfestation. As a

matter of fact the greatest danger of reinfestation is returned in loans from

other institutions, and duplicate material received from such institutions

as exchanges. In some recently returned loans the destruction of the

specimens while away for study purposes was so great that some drastic

step seemed to be called for. For the present this has merely taken the

form of a sticker, printed in red ink and attached to all outgoing loan

''Important Notice

In recent years we have had the sad experience of finding that certain

returned loans of important historical botanical material were badly in-
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fested with herbarium beetles. In one particular case the essential parts

of many important specimens were utterly destroyed during the time the

material was on loan, reducing their value to a minimum. Please safe-

guard this loan against the ravages of herbarium beetles throughout the

period of the loan by the liberal use of insect repellents such as naphthalene

or paradichlorobenzene. These specimens have not been poisoned and
hence are particularly subject to tin ravages oi herbarium pests."

Our actual loans within the past decade have varied from a minimum of

about 1000 to a maximum of 4000 or an average of about 2500 mounted
sheets per year. All material borrowed from other institutions for study

purposes, and these borrowings averaged 3000 per year during the past

decade, is fumigated immediately on receipt of a shipment. In the decade

the total receipt of specimens from all sources, including duplicates, ap-

proximate 430,000 to which may be added about 65,000 sheets in the form

of borrowed specimens and returned loans, or a grand total of nearly

500,000 specimens, all to be considered as potential sources of reinfestation

of our herbarium by the herbarium beetle.

In current practice all incoming material is thoroughly fumigated,

whether this consists of new collections as received from the field, exchanges

from other institutions, purchased material, borrowed sheets and returned

loans. All material, as mounted, is placed in tight cases well supplied

with the repellent. Even before a distribution into the herbarium such

material, after being placed in family arrangement, is refumigated. Such
steps have been considered to be necessary to avoid adding infested speci-

mens to the reference collections. Special care has been taken to see that

the doors of all cases be kept tightly shut except as it was necessary to open
them when material was being studied, removed, or added. A study

collection taken out even for a period of only a few weeks, is always

fumigated before the specimens are returned to permanent storage.

It is now about eight years, since these regulations went into full force.

In that period no staff member, visiting botanists or students have reported

seeing live beetles, larvae, or pupae in the building. This is, indeed, a

very striking contrast to a decade ago when the infestation was very great;

so great that one could find quantities of live beetles, larvae, and pupae,

more or less embedded in the strips of felt against which the doors of the

steel cases close. In this period the number of staff members who use

herbarium material all or a part of their time has varied from the neighbor-

hood of eight to ten individuals; and this takes no account of scores of

visiting botanists and students who have consulted our material. All

investigators were requested to watch for signs of insect damage and for

live insects, and if any of the latter were observed, to report the matter at

once; there have been no reports of infestation in the period covered. The
herbarium now contains approximately 700,000 mounted sheets, with many
additional thousands of unmounted specimens in storage, with vast collec-

tions of undistributed duplicate material of one type or another. None of

the specimens is poisoned. Considering the tremendous infestation of a
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decade ago, and the situation that still exists in certain other large herbaria,

this is indeed a remarkable record.

It is a well known fact that the herbarium beetle is very selective.

Entire families of plants are more or less immune to their attacks, although

it is admitted that they will destroy flowers of most species in most families,

as well as soft fruits and soft vegetative parts. Curiously the Gramineae,

which yields most of the forage on which herbiverous mammals subsist, are,

in general, free from the depredations of the herbarium beetle except in those

genera which have pithy stems more or less charged with sugar or starch,

such as Zea, Saccharum, and allied genera. Another monocotyledonous

group that is also remarkably free from their depredations is the Cypera-

ceae. In those families having sclerophyllous or leathery tough leaves,

such as most of the Coniferae, the Palmae, as to their leaves, the Myrtaceae,

the Lauraceae, the Guttiferae, many genera of the Ericaceae, and numerous

other families, damage is normally slight except to the flowers. In the

tropics, even when all material had been poisoned with the corrosive

sublimate solution, I have noticed serious damage even to the sedges and

some grasses, as well as to the ferns and fern allies, mosses, and lichens.

One may assume that no single natural group of plants is wholly immune

to attack. Certain it is that the flowers of all or most species are

vulnerable.

Generally speaking certain natural families of flowering plants are

peculiarly susceptible to damage or destruction by herbarium insects.

Whether or not the gravid females are attracted by certain odors is not

known, but it is suspected that this is the case. It is a well known fact

that stored herbarium material in certain families is characterized by dis-

tinctive odors, such as the Caprifoliaceae, Umbelliferae, Araliaceae,

biatae, Compositae, etc. all highly susceptible groups. However, disti

tive odors are not in general associated with material representing other

preferred families such as the Solanaceae, Scrophulariaceae, Capparida

ceae, Cruciferae, Asclepiadaceae, Apocynaceae, Moringaceae, Tropaeola

ceae, Papavaraceae, Ranunculaceae, Nymphaeaceae, Liliaceae, Araceae

and certain genera of the Legurriinosae and Rosaceae, all groups that are

especially attractive to the herbarium beetle larvae. It is to be noted that

the majority of the species in most, but not all, of these families are pre-

dominantly herbaceous. It seems highly probable that the gravid female

insects may be attracted by certain glucosides, alkaloids, or food elements

in representatives of the above families, as well as by distinctive odors.

Whatever the attraction is, it is clear that the families listed above are the

preferred ones, and stored specimens representing

frequently damaged or even destroyed by these herbarium pests. It may

be noted that the same elements (glucosides) which give the characteristic

taste to most representatives of the Cruciferae, occur also in the Tro-

paeolaceae and the Moringaceae; all or most of the representatives of these

three families of plants are peculiarly susceptible to attack by the her-

barium beetle. Usually it is largely the flowers and the tender leaves that
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are destroyed; but in unprotected Umbelliferae often the whole plant is

devoured, even the .somewhat lignitied stems of certain species. At any

rate an experienced and observant curator can cite cases of utter destruc-

tion of important material in such families as those above listed through

the unchecked ravages of active and rapidly increasing colonies of

herbarium beetles.

This selectiveness of the gravid females as to preferred food plants gave

me an idea which I put into practice following the last comprehensive

fumigation of our herbarium cases nine years ago. A selection was made

from common species to which the herbarium beetle is notedly partial,

such as Asclcpias, Apocynum, representatives of the milky Compositae

such as Sonchus and Taraxacum, and elected genera in the Solanaceae

(including Nicotiana), Umbelliferae, Cruciferae, Papaveraceae, Labiatae,

and Scrophulariaceae. Wherever possible selection was made on the basis

of tenderness of vegetative parts and abundance of (lowers. Quantities

of roughly dried herbarium specimens were prepared. This material was

placed loose on specimen sheets and tied in unwrapped bundles about six

inches thick. Twelve of these bundles of preferred plants, ''bug traps"

if you wish, were numbered, dated and placed in strategic places in all

rooms where herbarium material ua- stored or handled. About four times

each year these "bug traps" are picked up. fumigated, redated, and re-

turned to their positions in the building. The evidence' is that, following

fumigation, the use of repellents, plus the installation of the "bug traps."

is what has kept a once ver\ badly infested, large herbarium, and one in

which none of the specimens are poisoned, entirely free (as far as our

observations go) from infestations of the herbarium beetle for a period of

eight years. In that period the only material that has suffered has been

that loaned to specialists in other institutions for study purposes.

There is another group of much smaller insects which are destructive in

a limited sense, which many curators overlook or perhaps ignore. These

are the so-called book lice, representatives of the Psocidae, which thrive

on pollen, even when the specimens have been poisoned by corrosive

sublimate. Thus it is that pollen experts, turning to this or that herbarium

for material, are sometimes disappointed by discovering that these ne-

farious little insects have anticipated them by destroying all of the pollen

grains in both open and unopened anthers. They are controlled even

easier than the herbarium beetle by the use of repellents. It is possible

that certain Thysanoptera do a certain amount of damage to stored

herbarium material on occasion especially where the humidity is high.

These, and all other insects which thrive on dried herbarium specimens

are easily controlled by the simple methods outlined above.

It is admitted that the installation of 'bug traps" which 1 advocate,

may be a potential source of reinfestation of stored herbarium material,

whether this be poisoned or unpoisoned. There is thus a certain human

element in the picture. However, if all the "bug traps" be picked up at

regular intervals, a minimum of four times a year at three months inter-
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vals, and thoroughly fumigated before they are replaced, there is no danger.

In practice it would doubtless be advisable to replace the material that

make up the "bug traps" occasionally; here this has been done only once

since the first installation was made eight years ago.

I believe that our experience over a decade, with not a single live beetle,

pupa, or grub reported in the last eight years, rather definitely demon-

strates the efficacy of this very simple and relatively inexpensive method

of eliminating these herbarium pests. The scheme is practicable, efficient,

and what is more, inexpensive; in fact much less expensive in time and in

material than the current practice, in some large herbaria, of poisoning all

material with corrosive sublimate before the mounted sheets are distributed

into the herbarium, to say nothing of repeated fumigations. Perhaps the

very simplicity of the plan will militate against its general use, but

definitely it is worth a thorough trial. About the only chances of rein-

festation, once a herbarium is free from these destructive pests, would be

to forget to renew the repellent in the cases (this should be done once a

year), to forget to pick up and fumigate all the "bug traps" at proper

intervals (once in about three months): to fail to fumigate all incoming

material, including exchanges, recently collected material coming in from

the field, borrowed material, and returned loans. A potent source of

reinfestation is material that has been exposed in institutions where it is

known that bad infestations exist, including exchanges, loans, and borrowed

specimens. Admittedly my observations are based entirely on empiricism,

i.e., observation; but never-the-less the simple scheme works. I unhesi-

tatingly recommend it to all curators of herbaria who are faced with the

really serious problem of protecting their collections against the ravages

of destructive insects.

From our experience it is not necessary to look upon the presence of

from few to many of these destructive insects in any herbarium as a

necessary evil and one that cannot be avoided. It has been demonstrated,

through our experience over a decade, that the herbarium beetle and other

secondary herbarium pests can be thoroughly and economically controlled

by the simple method outlined above, and this without the use of poison, or

poisonous gases other than the desirable preliminary fumigations. Not

one of our numerous steel cases has been fumigated in eight years, or since

the "bug traps" were installed; and no infestations have been discovered

in the th ill irt ms now in use. The entire herbarium, consisting

of approximately 700.000 mounted sheets, none of the material poisoned

with corrosive sublimate, is now free from infestation, and it is anticipated

that it will remain free as long as the present practice of fumigation of

all incoming material, free use of repellents, and the maintaining of "bug

traps" with their fumigation at regular intervals, is followed.

Father Hugh O'Neill* has demonstrated the fact that heat may be

efficiently used in the control of herbarium pests. If the temperature be

raised to 140° F. (60° C.) this is sufficient to kill insects in all stages of

* O'Neill, H. Heat as an insecticide in the herbarium. Rhodora 40: 1-4. 1 jig. 1938.
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development and within a few minutes. Because of the nature of the

stored material it takes four or five hours at a temperature of 170° F.

(77° C.) to attain this end, as paper is a poor conductor of heat and of

course it is necessary to raise the temperature in the center of the bundles

to that required for lethal purposes. Most institutions are not equipped

to apply this heat treatment, although at the University of Montreal each

storage case is equipped with an electrical heating unit. The use of a

partial vacuum is very effective in killing insects. Here the initial installa-

tion is expensive, and because the bulky herbarium material must be

transported to and from the vacuum chamber, the labor costs are high;

this same statement applies when herbarium material must be transported

to a heat equipped unit.

It is believed that some of the modern insecticides such as DDT may
prove to be very efficient either sprayed over the specimens or merely

sprayed over the interior surface of the storage units. Father O'Neill

reports to me that with sprayed specimens difficulties may develop, for

certain individuals are allergic to DDT dust. In one case that he men-
tioned the difficulties weir so great that spraying of specimens has been

discontinued and now dependence is placed on spraying the interior of

the storage units. Perhaps this spraying of the interior surfaces of the

pigeon holes occasionally may suffice; at any rate it is distinctly worth a

thorough trial. We do know from our own experience over the past

decade that the combination of fumigation, use of repellants, and the

installation of "bug traps" is very effective.

I have noted above that there is always the human element to be

considered. Unless curators assume then proper responsibilities and keep
constantly on the alert for indications of the presence of the herbarium
beetles, no matter what system be followed reinfestation may occur at any
time during the breeding season of the insects involved. Proper precau-

tions and eternal vigilance on the part of responsible officials is the price

that an insect free herbarium exacts. The cooperation of all staff members
and of others, who have occasion to consult stored material is important,

and this whether the specimens he poisoned or not. Whether an infesta-

tion be light or severe, it should be attended to immediately once it is

discovered. To delay in applying control methods is merely to invite

disaster in the form of the destruction of often very valuable and utterly

irreplaceable specimens.
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Dr. Merrill has recently mentioned that the botanist who deals

with monographs or local floras should at least take Rafinesque's names

into consideration. This statement well applies to the case of modifying

the genus Cornus in a broad sense. Since Dr. Nakai, 1 in 1909, divided

Cornus into four genera and then carefully revised his opinion in Flora

Sylvatica Koreana XVI, Cornaceae (1927), his followers in Japan have

been supporting his classification. In 1942 Dr. Hutchinson completely

agreed with Dr. Nakai's opinion on this subject, although he unfortunately

overlooked Dr. Nakai's second paper, and added two new genera: Afro-

crania, a monotypic genus from tropical Africa, and Dvndrobi nthamia. a

group of the Japanese flowering dogwood.

For a group of the flowering dogwood in North America, both authors

adopted Cynoxylon Rafinesque (1838) as a generic name, following Small

and Britton. It is my opinion, 2 however, that Rafinesque intended to

publish the name Cynoxylon as a subgenus of Cornus, not as a genus. At

first Rafinesque proposed Cynoxylon as a section name of Cornus in his

Medical Flora Vol. 1, p. 132'
( 1828). Then he published it with a formal

description on page 59 of his Alsographia Americana (1838) as follows:

"257. Eckrania Raf. fiorib. pedicel, umbellatis, . . . trees and plants— Types C.

mascula, canadensis and suenca. Krania and Mesomora were grecian names of the

"258. Cynoxylon Raf. (dog-wood) petalis obtusis. llorib. sessilib. subcapitatis,

involucris 4 phylis roloratis ineq. emarg. Hurt. <hm incus, oblongis, fol. oppos.— Type

"259. Bknthamia Lindl. non Rich. Raf. sylv. tel. 817 different Cynoxylon. drupis

coalitis concretis (syncarpes) ut in Morus— Type B. or Cornus fragifera Wallich."

On the preceding page of the same work. Mrsomcra and Kraniopsis

were clearly designated as subgenera of Cornus. Eukrania and Cynoxylon

without exact indication have often been considered genera. For the fol-

lowing reasons, it is rather clear, I think, that Rafinesque intended

Cynoxylon as a subgenus. In the first place, in the index on page 76 of

the same work. Eukrania and Cynoxylon are both written in italics which

was explained to denote subgenera. Secondly, he made no binomial

combinations under either name. This case has been discussed in detail

by Farwell. 3 If Eukrania and Cynoxylon had been considered as genera

iNakai, Cornaceae in Japan. Bot. Mag. Tokyo 23:35-45. 1909.

dependently. Throunh the courtesy of Dr. Merrill, 1 have now noted the recent

discussions on the same subject by Rickett and Farwell published in Torreya 42: 11-14,
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by Rafmesque. be would have mentioned at least under Eukrania as

"Types E. or Cornus mascula, . .
." instead of "Types C. mascula. . .

."

as in the case of Bcnthamia Lindl., which was clearly regarded as an in-

dependent genus. Thirdly, in his Sylva Telluriana (p. 130), which was
published in the same year as Alsographia Americana, he clearly noted
under Bcnthamia Lindl. that "ven singular G. (= genus) uniting the

Cornicles with Nauclides, very near to my subg. Cynoxylon of med. fl.

1828." So, according to my interpretation, Rafmesque in 1838 published

Cynoxylon and Eukrania as well as Mcsomcra and Kraniopsis as subgenera

of Cornus. Although Jackson in Index Kewensis 1:689. 1893 listed

Cynoxylon as a genus, it was not validly published as a genus until Small

adopted it in 1903. Therefore, the earliest correct generic name for the

flowering dogwood is Bnithamidia Spach published in 1S39 and based on
Cornus florida L.. as Dr. H. N. Moldenke has adopted it.

A group of the Japanese flowering dogwood in Asia. i.e. Dendrobcn-
thamia Hutch., differs from the American species of {he llowering dogwood
by having ovaries and fruits perfect 1\ united into a lleshy globose syncarp.
A similar difference is sometimes observed within a single genus, as for

example in Loniccra, and to my way of thinking it is not sufficient for

generic separation, since they agree otherwise in important morphological.

anatomical and cytological characters. On this point I quite agree with
Dr. Nakai in regarding both the New and Old World species of the
llowering dogwood as a single genus, and in recognizing two sections based
on fruiting characters. I now propose the following treatment under the

generic name Bcnthamidia:

H.mlliamidia Spach. Hist. Xat. Ye\'. Phan «: 10o 1859, emend Hara
Cornus Sect. InvoUoratar DC. I'rodr. 4:275. 1850, pro parte.

Cornus Sect. Benthamia (Lindl.) Koehne, Deutsche Dendr. 435, 438. 1893.

Hrnthamia Lindlc> sensu Nakai in Hot. Ma-. Tokvo 23:40. 1909.

Cynoxylon R.tin - t rwi Nakai,. Fl. Sylv. Korea. 16:67. 1927.

Hcntliaini.lia Sect. 1. Cynoxylon (Rafm.) Hara, comb, now
Cornus Seel. Cynoxylon Rafmesque, Medic. Fl. 1:132. 1828.

Cornus Sullen i'vnoxvlon Rahnesrjue, Also-r. Amer 59. 1S3S.

Hmthamidia Spach, I.e. 1839.

Cornus Sect. Tauvrmuia I mdlicher, Gen. PI. 2:798. 1830, pro parte.

Cornus Gruppe Kcnthamidia (Spach) K. Koch, Dendr. 1:694. 1869.

( vnoxylou Rafm. ex Jackson. Ind. Kew. I : (.89. 1893; Small. Fl. SF. United States,

854. 1905; Hritton, N. Amer. Trees 744 1908; Hutchinson in Ann. Hot. n.s

Cornus Sect. Discocrania Harms e t Benthamidia (Spach) Harms in Nat. Pflanzen-
iam. III. 8: 267. 1897.

Bent humid Sub-en Apo,;irf;-u Nakai Sen. Hmthamidia (S].ach) et Sect. Disco-

Comus Sub-en Hmthamidia K. Koch ex Schneider. Ill Handb. Laubh. 2:455.
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1. Benthamidia florida (L.) Spach, Hist. Nat. \'eg. Phan. 8:107. 1839.

Cornus florida L., Sp. PI. 117. 175.5.

Cynoxylon Honda (L.) Rafin. ex Jackson, Ind. Kew. 1:689. 1893; Hutchinson,

Benthamia florida (L.) Nakai in Hot. Mag. Tokyo 23:41. 1909, in nota.

Distribution-: Eastern North America (Maine, S. Ontario, Minn, to Florida,

Texas).

R.-ntli.nnidi i fl«»rid, i I' rubra (Andrei Hara, comb. nov.

Comas tlorida var. rosea Carr. \ Andre in Rev. Hort. 1891:3<>9. 18'Jl.

Cornus florida var. r«fcra Andre in Rex Hurt. IJi'H: 500, t. 1894.

Cynoxylon jloridum var. rubrum (Andre) Moldenkc in Bull. Torrey Rot. Club

60: 56. 1933.

Benthamidia tlorida var. rubra (Andre) Moldenke in Torrcva 34:8. 1934.

Cornus tlorida f. rubra (West) Palmer \ Stevermark in Ann. Missouri Bot. Card.

22:612. 1935.

Benihanudia florida f. pendula (Dipp.) Hara, comb. nov.

Cornus tlorida pendula Anon, in Wien. 111. Gart.-Zeit. 12:508. 1887.

Cornus tlorida var. pendula Dippel, Handb. Laubh. 3:244. 1893.

Cynoxylon jloridum var. pendulum (Dipp ) Moldenke, I.e. 56. 1933.

Benthamidia florida var. pendula (Dipp.) Moldenke, I.e. 8. 1934.

Benthamidia florida 1". pluribracteata (Rehder) Hara, comb. nov.

Cornus tlorida I plunbra, ieata Rehder in Jour. Arnold Arb. 7:243. 1926.

Benthamidia florida f. xanthocarpa (Rehder) Hara, comb. nov.

Cornus tlorida var. xanthocarpa Rehder, Man. Cult. Trees Shrubs 673. 1927.

Cornus tlorida I", xanthocarpa Rehder, I.e. ed. 2, 688, 1940.

Benthamidia florida var. urbiniana (Rose) Hara, comb. nov.

Cornus urbiniana Rose in Contrib. U. S. Nat. Herb. 8:53. 1903.

Cornus florida var. urbiniana (Rose) Wangerin in Engl. Pflanzenreich IV.

229 (licit 41): 87. 1910.

Cornus florida subsp. urbiniana (Rose) Rickett in Bull. Torrey Bot. Club 72:223.

1945.

2. Benthamidia Nuttallii (Audubon) Moldenke in Phytologk 1:167. 1935.

1842; Torrey & Gray, Fl. N. Amer. 1: 652. 1840.

Cynoxylon Nuttallii (Audubon) Shafer in Britton & Shafer, N. Amer. Trees 746,

fig. 684. 1908; Hutchinson, I.e. 92. 1942.

Benthamia Nuttallii (Audubon) Nakai in Bot. Mag. Tokyo 23:41. 1909, in nota.

DisiRTBi riox: Western North America (British Columbia to S. California).

3. Benthamidia diseiflora (Moc. & Sesse ex De Candolle) Hara, comb. nov.

Cornus diseiflora Moc. & Sesse ex De Candolle, Prodr. 4:273. 1830.

Cornus Hindis Chamisso & Schlechtendal in Linnaea 5:171. 1830.

Benthamia diseiflora (Moc. & Sesse) K. Koch, Hort. Dendr. 285. 1853.

Benthamia di r.i'hmi Mot & Sevse) Xakai el ^nitidis (Cham. & Schlecht.) Nakai

in Bot. Mag. Tokyo 23:41. 1909, in nota.

Cynoxylon diseiflorum (Moc. & Sesse ex De Candolle) Hutchinson, I.e. 91. 1942.

Distribution-: Central Mexico and Costa Rica.

Benthamidia diseiflora var. floeeosa (Wangerin) Hara, comb. nov.

Cornus floeeosa Wangerin in Fedde, Rep. Nov. Sp. 6: 101. 1908.

Cornus diseiflora var. ioccosa (Wanger.) Standley in Field. Mus. Publ. Bot. 8:321.

Cynoxylon floccosum (Wanger.) Hutchinson, I.e. 91. 1942.
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Cornus discitlora f. fioccosa (Wanger.) Rickett in Bull. Torrev Bot. Club 72:

1945.

Distribution: Mexico.

Benlhamidia Sect. 2. ( ephaloei ania (Hance) Mara, comb. nov.

Benthamia I.indley in Hot. Reg. 19: t. 1579. 1833; non A. Richard (1828),

Lindley (1830).

Cornus Sect. Cephalocrania Hance in jour. Linn. Soc. 13: 105. 1875. in textu.

Comus Sect. Benthamia (Lindl.) C. B. Clarke in Hooker, Fl. Brit. Ind. 2:

Comus Sect. Benthamia (Lir

Benthamia Sullen. Sxncurpei.

23:41. 1909.

Cor«M.? Subgcn. Benthamia Benth. & Hook, ex Schneider. 111. Handb. Laubh. 2: 454.

(7»"hk.v Subticn. Benthamia (Lindl.) Wanwrin in Fngl, Pflan/rnreich IV. 229(Heft

CyHf.ryZoH Sect. Benthamia (Koelme) Nakai, Fl. Sylv. Korea. 16:68. 1927, cum
Subsect. Japonicae Xakai.

Dendrobentkatnia Hutchinson in Ann. Bot. n.s. 6:92. 1942.

4, Benthamidia japonica (Sieb. & Zucc.) Hara, comb. nov.

Benthamia japonica Sieb. & Zucc, Fl. Jap. 1:38, t. 16. 1836; Nakai in Bot. Mag.
Tokyo 28: 314. 1914, cum a typica, /3 minor et 7 exsucca Nakai.

Comus Kousa Buerger ex Miquel in Ann. Mus. Bot. Lugd.-Bat. 2:159. 1865, pro
syn.; Hance in Jour. Linn. Soc. 13:105. 1873; Masamune & Nakamura in

Trans. Nat. Hist. Soc. Formosa 33:56, fig. 1, 2. 1943.

Cornus japonica Thunb. sensu Koehne, Dcutsch. Dendr. 438. 1893; non Thunberg
1784.

Benthamia Kousa (Buerg.) Nakai in Bot. Mag. Tokyo 23:41. 1909.

Benthamia viridis Xakai. Chosen-Shokubutsu 1:426. Mar. 1914, in textu jap., in

Rot. Mag. Tokyo 28:314. Nov. 1914.

Cynoxylon japonica (Sieb. c\ Zucc.) Nakai in Hot. Man. Tokyo 31: (148). 1917,

in textu, Fl. Sylv. Korea. 16:6'), t. 19 22, 1027. cum var. typica, i. minor, var.

exsucca et var. viridis Xakai.

Cynoxylon Kousa (Buerg.) Xakai ex Mori, Enum. PI. Corea. 275. 1922, nom.

Benthamidia japonica var. chinensis (Osborn) Hara, comb. nov.

? Benthamia chinensis Hort. ex l.avalee. Arb. Segrez. 129. 1877, pro s;

Cornus Kousa Buerg. sensu Rehder in PI. Wilson. 2:577. 1916; Bean i

Bot. Mag. t. 8833. 1920; Hu, Icon. PI. Sin. 1 : t. 42. 1027.

Cornus Kousa var. chinensis Osborn in Card. Chron. ser. 3, 72:310. 1

in Kew Bull. 1926:521, t. S. i<)2n; Rehder, Man. Cult. Trees Shrubs
Cynoxylon sinense Xakai in Jour. Jap. Rot. 15:741. 1939.

Distribution: China (Kiangsu, Chekiang, Anhwei, Hupeh, Kiangs

Kwangtung, Shensi, Szechuan, Kweichow, Yunnan).

B.nih. Hindi 1 japonica \ar. angiistata (Chun) Hara, comb. nov.

Cornus Kousa Buerg. var. angustata Chun in Sunyatsenia 1:285. 1934.

Distribution: China (Kwangtung).

5. Benthamidia hongkongensis (Hemsl.) Hara, comb. nov.

Benthamia japonica Sieb & Zucc. var. sinensis Bentham in Hooker. Jo
Kew Misc. 4: 165. 1852.
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Cornus hongkongcnsis Hcmslev in Jour. Linn. Soc. 23:345. 1888; Chun in Sun-
yatscnia 1:281. 1934.

Benthamia hongkongcnsis (Hemsl.) Nakai in Bot. Mag. Tokyo 23:41. 1909, in

Cynoxylon Iwngkongensis (Hemsl.) Nakai in Jour. Jap. Bot. 15: 742. 1939.

Dcndrobenthamia hongkongcnsis (Hemsl.) Hutchinson, I.e. 93. 1942.

Distribution: China < Chekiane/. Kuan-tun::. kwan-M. kueiehow, Yunnan) and
Indo-China (Tonkin).

Hciitli.uiiiilia lioiigkmigc-nsis var. gigaiilea (Hand.-Mzt ) Hara, comb. nov.

Cornus hongkongcnsis var. gigantca Hand.-Mzt.. Syml>. Sin. 7(3): 690. 1933.

Distribution': China (Yunnan).

6. Benthamidia ferruginea (VVu) Hara, comb. nov.

Cornus ierruginea Wu in Bot. Jahrb. 71:199. 1940.

Distribution: China (Kwangtung. Kwangsi).

7 Benthamidia capitata (Wall, ex Roxb ) Hara, tomb. nov.

Cornus capitata Wallich ex Roxburgh, Fl. Ind. ed. Carey, 1 : 434. 1820; Wallich, PI.

Asiat. Rar. 3:10, t. 214. 1832.

Heitthamia fmgifcni Lindley in Hot. Reg. 19: t. 1579. 1S33.

Benthamia capitata (Wall.) Nakai in Bot. Mag. Tokyo 2.3:41. 1909, in nota.

Cynoxylon capitata (Wall.) Nakai in Cat. Semin. Hort. Hot. Univ. Tokyo, 1918: 22.

1918, nom. nud., in Jour. Jap. Hot. 15:742. 1939.

Dendrobenthamia capitata (Wall.) Hutchinson, I.e. 93. 1942.

Distribution: China (Hupeh, Kiangsi?, Hunan, Kwangtung?, Kwangsi. Szechuan,

Kweichow, Yunnan), Indo-China (Tonkin, Laos), 1'pper Hurma and Himalaya.

HtMitliainiilia capitata var. khasiana (Clarke) Hara, comb. nov.

Cornus capitata \ ir khasiana C H Clarke in Hooker, Fl. Brit. Ind. 2:745 1879.

Distribution: Himalaya (Khasia).

Benthamidia capitata var. mollis (Rehder) Hara, comb. nov.

Cornus capitata var. mollis Rehder in PI. Wilson. 2:579. 1916.

'Cornus capitata var. hxpolcuca Reveille, Cat. PI. Yunnan 59. 1916.

Distribution: China (Hupeh and Yunnan?).

For those botanists who arc unfamiliar with Dr. Xakai's paper in 1927,

a few additional notes to Dr. Hutchinson's article will be interesting. The
eJrliest author who adopted a pre-Linnean name, Chamacpcrklymcnum,

is Hill, and he usr<] it for the dwarf honeysuckle as a generic name in the

British Herbal p. 331 (1756). Macraearpium officinale (Sieb. et Zucc.)

Nakai is a native of Korea, and in Japan it is only cultivated in the garden.

In completing this paper, the author wishes to express his deepest grati-

tude to Dr. Merrill for his very kind and helpful advice.

Faculty of Science
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A TAXOXOMIC KKVISIOX OF PODOCVKI'US

With one plate

Podocarpus Rospigliosii Pilger has been known only since 1923 from the

type locality in Pern when Pilfer (10) described an unnamed specimen
in the Berlin Herbarium and noted its affinities with P. vitiensis, but he

considered both as belonging lo the section Xageia. This specimen was
sent, by Dr. C. J. Rospigliosi from the Museo de Historia Xatur. de la

Univers. de Lima. z=556 leg. X . Esposto, and is represented by a photo-

graph and fragment in the Field Museum collection of type specimens.

Earlier, in 1903. Pilger (9) had recognized the similarity between P.

vitiensis, the Fijian member of this section, and two sterile specimens from
unspecified localities in the equatorial Andes (Colombia. Stiibel 17V'. and
Venezuela, Futick et Schlimm 1208). It was Florin (6) who revived

Bertrand's (4) category I'olypodiopsis as a section which now includes P.

vitiensis, P. minor and P. Rospigliosii.

No specimen was available In \mcrican collections from South America

until very recently when four were recognized, all in the United States

National Herbarium (one of them accompanied by a seed), having been

referred to P. montanus in section Stachycarpus because of the very super-

ficial resemblance of foliage. Four recent collections from Colombia have

been added by the same Herbarium and four more appeared among the

plants collected in Venezuela by Steycrmark of the Chicago Museum of

Natural History (several with half-grown and fully mature seeds) with

duplicates in the Herbarium of the University of Illinois.

Podocarpus Rospigliosii, with its flat leafy branches resembling the com-

pound leaves of a fern, is recognizable bom its external morphology. It

is the only American species of Podocarpus with stomata on both sides of

the leaf. The leaves are opposite; all other easily confused species have

alternate leaves. Florin (6, 7) has shown that they are four-ranked as the
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leaf traces emerge from the stele, but the leaves arc twisted at the base

and bent around, so that they are a< tually spread out in a single plane

with all leaves on one side of the twig exposing their abaxial surfaces

toward the observer, while the leaves on the opposite side of the twig

expose their adaxial surfaces. This accounts for the differentiation in

development of palisade parenchyma and stomata on the upper and lower

sides of the leaf. When the abaxial surface is exposed to the light, more

palisade is developed on the abaxial sido and more stomata on the adaxial.

When the adaxial surface is exposed to the light, little or no palisade may
be developed on the abaxial side. Since both sides of the leaves have

stomata and can scarcely be distinguished, this peculiar phyllotaxy may
be recognized externally only from the decurrenl leaf bases and the char-

acteristic twisting of these leaves that brings the four ranks into the same

The number and position of the resin rana's separate /'. Rospigliosii

from all known members of Podocarpus. It is the only American species

which normally has three resin canals under the vascular bundle. Some

leaves show only one. others may have five, the additional two being located

under the transfusion tissue. The lateral resin canals vary in number from

two to six. When there are only two, these a.re rarely located at the

extreme margin of the blade, but an increase to (our or six shows them in

the margin or at the end of the transfusion tissue. These resin canals do

not arise by division of existing resin canals at the base of the leaf. The
largest number are present in the middle of the blade, and they disappear

toward the ends. Xo more than eleven resin canals have been observed

in any leaf and the two sides of the leaf may vary, as two on one side and

three on the other. The structure of the canal is normal — a cavity of

varying size bounded by a ring of resin excreting cells. In unstained cross

sections, the resin in the cavity shows a greenish color.

The position of the resin canals in the section Po/vpodiopsis has been

touched on twice in the literature. Bertrand (4) described one vascular

and two marginal resin canals for /'. viticusis from Fiji. This would be the

only Podocarpus in the western Pacific having marginal resin canals.

Unfortunately, this specimen is unavailable for re-examination and

examples from six localities, found in American herbaria and identified

as P. viticnsis, have shown only the single vascular (anal and no marginal

ones. Mahlert (8) noted the resin canals in a specimen in the Leipzig

Herbarium labelled Po/ypodiopsis, in which he found one resin canal

directly under the phloem, which becomes three, and four lateral canals,

one in the center of each side and one marginal. He believes this specimen

to be the same as that described by bertrand with one median and two

marginal resin canals. We are wondering if some early American collec-

tions, inadequately labelled or labels lost and having found their way into

European collections, may have been referred to Bert rand's section Poly-

podiopsis by comparison with material from the South Pacific. However,

Mahlert describes the original three resin canals of Bertrand as dividing to
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form the additional canals he observed. In P. Rospigliosii, there is no

such branching of resin canals. It is entirely possible that Mahlert's

specimen is another species in the section Polypodiopsis and that it is even

more closely related to P. Rospigliosii.

Podocarpus Rospigliosii shows some leaf characteristics in common with

section Afrocarpus. Both are amphistomatic, have hypoderm on both sides

interrupted by the rows of stomata, transfusion tissue usually extending

far into the blade of the leaf and large nines reinforcing the vascular

bundle, show tapered margins in cross section, and lack accessory trans-

fusion tissue. These similarities are worthy of note in consideration of the

position of the section Polypodiopsis in the Podocarpus complex.

This species is of special interest to paleobotanies since a Tertiary fossil

species in this category has been found in Chile which has been the subject

of considerable study. Originally the fossils in question had been referred

to Sequoia by Engelhardt (5). They were the basis of reports of the

occurrence of this genus in the Southern Hemisphere and widely quoted.

Berry, who had accepted these determinations in an early treatise (1), was

the first to challenge the identifications as Sequoia^ and identified one of

them as Araucaria araucoensis (2); later he decided that none of these

fossils represent Sequoias and referred another to Podocarpus as P. Engcl-

hardtii (3). Florin (4), recognizing in some of these specimens the

peculiar phyllotaxy with opposite paired leaves, decurrent leaf bases and

especially the cuticular structures of the leaves, placed one of these fossils

in the genus Podocarpus, P. araucoensis (Berry) Florin, belonging to the

section Polypodiopsis. Thus there are according to both Berry and Florin

no fossils belonging to Sequoia in the Southern Hemisphere based upon the

original group of fossils referred to this genus. Moreover, we know defi-

nitely that members of this section Polypodiopsis were present on the South

American continent during the Eocene.

8. Podocarpus Rospigliosii Pilper in Xotizbl. Rot. (iani. Berlin 8: 273, 1923, in Nat.

Pflanzenfam. 13: 245. 1926; Florin in Svenska Yet.-Akad. Handl. 3(10):

192-194, 275. 1931, 19: 0-12. 1940; Macbride, Flora of Peru, 1 (Field Mus.

Nat. Hist. Publ. 351, Hot. ser. 13): 85. 1936; Schnee in Bol. Soc. Vcnezol. Cienc.

Nat. 9: 183, fig. 1. 1944.

Podocarpus montanit> sensu Knuth in Fcdde, Repert. Sp. Nov. Rep. Yep. Beih. 43:

95. 192S, not Lodd.

An evergreen tree 30-35 m. tall with Hat frondose I.ranches and twigs,

clothed with ovate-lanceolate leaves, opposite, sessile, up to 22 mm. long

and 5 mm. wide in the lower parts of twigs grading down to 11 mm. long

and 2.5 mm. wide toward the tips ot the twigs. Leaves amphistomatic

with median vein, spread out in one plane by twist inti at the base with

adaxial sides exposed on one side of the twigs and with abaxial sides of

leaves exposed on the opposite side, as indicated externally by decurrent

leaf bases and internally by orientation of xylem and phloem in vascular

bundles. Buds naked. Leaves internally with hypoderm on both sides

of the leaf interrupted by the stomata even at the midrib, vascular schleren-

chyma of large fibres constantly present on the upper or xylem side and

of smaller fibres rarely present on the lower or phloem side (not altered
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by orientation ). Single median vascular bundle flattened in cross section

and Hanked by transfusion tissue extending laterally into the leaf tissue.

but no accessory transfusion (issue nor isolated sclereids in the mesophyll.
Palisade tissue developed on both sides of leal depending upon exposure.

Resin canals 3 11, the median one situated beneath the vascular bundle.

'The male cones are placed at the apex of rather short, lateral axillary

shoots borne by ordinary leafy branchlets. bach fertile shoot shows two
to a few pairs of reduced and stale like leaves (decussate arrangement;
no twisting of the leaf bases). It carries one male cone terminally on the

axis, and adjacently to this two cones in the axils of the uppermost pair

of scales, and two more cones may in addition be placed in the same way,
but some distance from the shoot apex."*

Ovulate cones placed at the apex of short axillary shoots attached to the

thicker branches rather than the more slender twigs. Kaeh fertile shoot

shows two growth zones belonging to two different seasons' growth.

Leaves of the older part usually smaller than vegetative leaves with twist-

ing of leaf bases unless these leaves are reduced to scales, while the last

season's growth includes two to four or more pairs of broader ovate-

orbicular decussate bracts (sterile tone scales) not twisted and appearing

more gray-glaucous. The single inverted ovule burnt in terminal position.

with a single ovate bract on the side away from the micropyle. This

ovular, slightly keeled bract. 4 mm. long by S mm. wide, persists and while

essentially (ice from the ovule, adheres sufficiently near its base to fall

away with Ihe seed, both ovules and seeds have a small crest at the

terminal end.

Seed obovoid, 20 Si.) mm. long and 12 IS mm. wide, not (kittened, with

micropyle below. The seed coat consists of an outer layer which becomes

fleshy, a stony layer 1 mm. thick and an inner layer enclosing the endo-

sperm. Roth the stony layer and endosperm plus nucellus narrow to a

conical spine or point at I he micropyle. but covered by the fleshly layer of

the seed so that this spinelike point is not observed unless the outer layer

is removed. At the opposite end near the crest the stony layer is rounded.

Hence, the crest is wholly a part of the fleshy layer, and may be broken

off on mature seeds. These fruits become colored from blue-black to red.

have been reported as edible' (presumably as nuts) and are very attractive

Distribution: Mountains oi western Venezuela, eastern Colombia and Central Peru

at altitudes between 1700 m. and 2600 m.

Specimens Examined:

cultivation in Lredonia
|
ti-. M\ (H>>. Dept. C undinamarca : San Francisco,

Cordillera Oriental, Garcia Harri^i 1105s (IS, | fir;. 3s | till, with developing seeds

attached); Garcia-Barriw 11041 fiTS); Garcia-Harri^a 11586 (t'S); Estacion San

Bernardo, Du^and & Jaramillo 3962 (US).

VENEZUELA. Tachira : between I.a Orita and V.-tuiiu-. J.ihn 99 (fUS) ;
above-

La Orita, Strvrrmark 57112 (F, till). Merida: no locality data, Pittier 12756

(t-US); above La Carbonera, Steymmirk 5604>J (F, till); Canada, Sleycnnark

56570 (F, till); no locality data, Sardt o,',72 (Yen, till); above Jap, Steyermark

55999, with ovules, mature seeds in pocket
I
fins. 3S, 3<)

|
(F, till).

* From Florin (7), who personally examined the type specimen in the Herbarium of

the Berlin Museum. Most oi these details may be observed under magnification in

Macbride's photograph of the type specimen (F).



1948] GRAi & BCCHHOLZ, REVISION OF PODOCARPUS 121

PERU. Prov.Junin: C

tfragment of Berlin specimen

36] 111); seedling, Soukup 1801 (111).

There is considerable variability in the specimens examined with respect

to the size of the leaves, their internal anatomy, and the seeds. In general,

young branches of vigorously growing trees and lower branches are likely

to have the longest leaves, which also vary due to position on the same

twig. Old trees bearing reproductive branches usually have leaves that

average much smaller. The seeds are shown in figures 38 and 39.

Although this material occurs in the Andes at sites from 8
: north of the

Equator to 12 south latitude, the variations were found to intergrade and

not to separate into categories. Only careful observations by field col-

lectors and foresters will determine the existence of sub-species or varieties.
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EXPLANATION OF PLATE

PLATE V

Figs. 35-39. Pilocarpus Rospitfiosii I'll-. Ei,;, 35. Garcia-Barriga 11038 (111)

showing numerous It-malr cones with single terminal ovules enlarging after pollination.

This specimen has the smaller leaves usually associated with reproductive branches
X %. Fig. 36. Twig from Soukup ISO! (Ill) from vegetative branches with larger

leaves. X %. Fig. 37. Archer 541 (IS) Central part and one side of transverse sec-

tion, above middle ot leal, showing <> ol its 9 resin canals. Vascular bundle has flat-

tened form in cross section, hut at this level, the transfusion tissue is not always
developed into extreme wing-like extensions (cf. Fig. 4). Leaves are amphistomatic;
Inpoderm is interrupted (alwuvs where there are stomates occasionally in places without

Bract may he seen at hack ol seed away trom micropyle. X %. Fig. 39. Old
seeds collected from litter under tree of same, showing seed intact at center, with outer

layer partially removed at left and right, exposing micropylar spine like extensions
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A TAXONOMIC REVISION OF PODOCARPUS

IV. THE AMERICAN SPECIES OF SECTION EUPODOCARPUS,

SUB-SECTIOXS C AND D

John T. Buchiiolz and Netta E. Gr

With eight plates

There is now a large amount of Podocarpus material, Section Kupodo

carpus, available in American herbaria which has made possible nev

interpretations of old material and brought to light a number of nev

entities in the regions of Central and South America. The group of plant:

considered as a whole are characterized by a wide variation in size o

plant, from shrub to tree over 35 m. tall, and in appearance of the ever

green foliage, the leaves varying from 1.5 cm. to 24 cm. long and 3 mm. tc

22 mm. wide. The leaves are symmetrically flattened and in leaf cross

liformly show upper hypodei bundle '

canal below and Hanked by wing like transfusion tissue,

stomata only on lower surface, and palisade only on the upper side. Sub-

section D, represented in this region by the single species. P. nubigenus,

has the only American species in this section without organized accessory

transfusion tissue and was noted bv Orr (The Leaf Anatomy of Podo-

carpus in Trans. Proc. Soc. Edinburgh 34 (1): 1-54. 1944). All other

species belong to Sub-section C and show well-developed accessory trans-

fusion tissue extending from above and below transfusion tissue to margin

of leaf. The upper hypoderm was found to be interrupted only in P.

guatemalensis, its varieties pinetnnnn and Allenii, P. Cardenasii,P. Sprucci,

and P. salignus. Orr found interrupted hypoderm also in P. Parlatorei but

in the examination of four specimens from Argentina and one from

Bolivia we found no evidence of interruption. Auxiliary sclereids in

palisade and mesophyll were first described by Orr in P. oleifolius. These

are a constant character of P. pcndulijoUm, P. Pitticri, P. Rusbyi, and P.

Matudai; are usuallv present in leaves of mature trees of P. magnijolius

and are absent in about a third of the collections of P. oleifolius and its

varieties. Fibers accompanying the vascular bundle are consistently

absent in P. Lambcrtii, P. Lambertii var. transiens, P. glomeratus, P. Car-

denasii, P. Spruce i, P. tepuiensis, P. guatemalensis (not its varieties) and

P. Parlatorei; are only rarely absent in P. coriaeeus, P. oleijo/ius and P.

Rt i< hei; and are often absent in P. Purdicanus, P. I 'rbanii, and P. salignus.
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KEY TO SECT. EUPODOCARPUS (AMERICAN SPECIES),

SUB-SECT. C AND D

Accessory transfusion tissue absent. Sub-sect. D.

Accessory transfusion tissue well-developed. Sub-sect. C.
Leaves not pungent or spine-tipped.

I. rave- relatively large, broad, flat, usually more than 6 cm. long. 5 mm. wide;
terminal bud scales lone acuminate, 3-4 or more times as long as wide.
Upper surface of leaf flat or very slightly grooved with the groove-
between two ridges above midvein, becoming essentially flat toward
the tip; hypoderm continuous above.

Leaves with vascular sclereids; without accessory sclereids.

Leaves linear -lanceolate, attenuate, elongate falcate, usualK
10-13 cm. or more long, 10- 15 mm. wide. Upper epidermal
cells 55-119 microns long. Female peduncles 7-10 mm. long;
seed usually more than <S mm. long, ridged along back and
bluntly crested (Caribbean) 1. />. corhiceus.

Leave- lanceolate, rather -hurt angustate, acuminate, 10 cm.
long, 5-15 mm. wide, the lower leaves petioled ; epidermal
cells 24-66 microns long. Female peduncles 4-7 mm. long;

Leaves 6-10 cm. long

long (brazil)

Leaves 6 cm. long, 5-0 mm. wide. Pollen cones 1-2 cm.
,onK 2a. P. Sellowii var. august /folium

Leaves with both vascular sclereids and accesson sclereids, linear

lanceolate, attenuate, falcate, 8-14 cm. long, 8-15 mm. wide, flat

above except for ridge at petiole and upwards. Female peduncles

pear-shaped. 10 12 mm. long or longer, ridged along back and
crested (Venezuela)

}. />, Pittieri.

Hypoderm interrupted above. Male cones axillary, solitary though
aggregated near tip ot branchlet.s, tdilorm, .v 3 s cm long, about
1 ram. wide. Seeds narrowly oblong ..void with a large blunt

crest. Epidermal cells 15-40 microns wide (S. Chile)

20. P. solignus.
ILpnderm continuous above. Leaves large. (. 15 cm long, epidermal

cells 8-20 microns wide.

Lower vascular and auxiliary sclereids both absent. Female
peduncles 9-18 mm. long; seeds sub globose, more than 12

mm. long (Mexico i 4. /> Rdchei.
Vascular sclereids and auxiliary sclereids both present.

Female peduncles short, not over 7 mm. long; seeds less

than 10 cm. long 5. P. Matudai.
Female peduncles long, 9-18 mm. long; seeds very large,
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sometimes becoming flat toward tip, at most 5 cm. but usu

less than 3 cm. lone, oblanreolate. Ihpoderm continuous abo

vascular sclcreids present: auxiliary sclereids absent. Fen

peduncles 5 mm. long, receptacle 6 mm.; seed 6 mm. Ions

Brazil) 6. P. Rorain

Leaves linear-lanceolate, 4 -8 cm. lonn, 6-11 mm. wide, with

revolute margin; stiffly arched-spreading, recurved;

vegetative bud scales ver\ large, becoming foliaccoiis

(Venezuela) 7. P. Steyermarkii.

Leave- ovate-lanceolate, oblong or obovate, thick and stiff,

5-12 cm. long, 12-17 mm. wide (on vigorous shoots and

saplings up to 17 cm. long and 24 mm. wide)

8. P. magnifolius.

Leaves less than 4 cm. long, lanceolate, somewhat channeled,

2-3.5 cm. long, 4-7 mm, wide. Vascular and auxiliary

sclereids both present; epidermal cells 11-22 microns long.

Female peduncles 3-4 mm. long; receptacle well developed,

conically spreading, often 2 -seeded; seeds 7 mm. long

(Bolivia) 9. P. Rusbyi.

Bud scales ovate, acute, obtuse or apiculate but not attenuate.

Bud scales apiculate.

Leaves small, less than 2.5 cm. long, 4-6 mm. wide, divaricately

spreading, with a distinct groove above midvein, lanceolate.

Vascular sclereids and auxiliary sclereids both absent (SE.

Venezuela) 10. P. tepuiensis.

At least some ol the leaves on reproductive branches

spine-tipped, with a ridge beneath midvein. Vegeta-

leaving transverse rhomboidal scars on stem

(Jamaica) 11. P. Purdieanus.

Leaves never spine-tipped, oval, flat above or with

only an inconspicuous groove between low ridges

above and having a shallow 1 mm. wide groove

Leaves linear-lanceolate with a ridge above midvein; upper

hypoderm interrupted.

Vascular sclereids and auxiliary sclereids absent.

Vegetative buds small with scales having relatively

long apiculus (Guatemala, Brit. Honduras)

13. P.
;

buds larger, bud scales obtuse, often

cells 22-66 microns long (Brit. Hon-

Epidermal cells :
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or leafy peduncle 15-20 mm. long.

and Colombia)..

Leaves linear-lanceolate, moderately thick, broadly

liiid scales obtuse or acute, not apirulate.

up to JO mm. long (Brazil )... 22. P. Lamhrrtii.
'ollen cones a\illar\

, leaves patent or more spreading,
linear-lanceolate, usually with a pungent pinr .it

tip. sometimes without, 2.5 5 cm. Ion- or Ionizer,

I'ollcn (one cylindrical, 4-5 mm in diameter, on verv
short peduncles. Vegetative hud Males broad, acute
or obtuSl

-
(Jamaica) 14. />. Crbanii.

•s large, more than u cm. Ion-, essentially Hat (or with

drooping with mar-in smooth and swollen, nevi
revolute; auxiliary s. lereids present (\V. Venezuela)....

•. 15. P. pendulifoliu

Leaves large, us

vascular ami

ually more than 3-4 cm. long, 7

ir lanceolate, attenuate. Male o
cduncles 5-10 mm. long; seeds

,
their crests small (S. Mexico to Peru)....'.

pollen (one- on peduncles 5

lively longer than above,

''''mm lit

funded ; temal

nlvifalius (Cos

Leaves intermediate betwt

e peduncles

Leaves somewhat longer

,::::";,:,

Leaves tipped In

Leaves
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Leaves broadh linear, rather short angustate, 1.5-5 cm. long. 2-4 mm.

with a broad open groove above. Female peduncles 3-5 mm.

Leaves divaricate. 1.5 3 cm. 1mm. 2 3 mm. wide, nsuall\ flat

above, pale green and glaucous beneath ; hypoderm inter-

rupted (Bolivia) 18. P. Cardenas:;.

Leaves narrowly linear, long-attenuate, 5-12 cm. long, up to 2.5 mm.
wide. Female peduncles 7 8 mm. long; seed sub-globose, about

5 mm. long (Bolivia, Argentina) 10. P. Parlctorci.

Leaves without accessor}' transfusion tissue, linear-lanceolate with 2

broad glaucous bands beneath (on each side of midvein). Pollen

cones rarely fascicled or individually solitary and sometimes peduncled,

may be aggregated near ends of twigs (sub-section D above)

29. P. nubigenus.

Bud scales apiculate.

Leaves large 7 9 cm. long, 10 12 mm broad, oblong-lanceolate, shiny

above with midvein scarcely manifest, stillly short mucronate

(juvenile or vigorous lower branches may have larger leaves and

lack the spine) (Jamaica) 11. P. Purdiranus.

Leaves less than 7 cm. long.

Leaves narrowly elliptical, 7-10 mm. wide. Female

peduncle 3-5 mm. long, receptacle 4-5 mm. long. Seed

8-9 mm. long, conically crested < Cuba).. .23. P. Leonii.

Leaves broadly elliptical, 10-13 mm. wide; female recep-

tacle 15-20 mm. long. Seed 10 mm. long with connical

crest (Cuba) 24. P. Yktorinianus.

Leaves linear or lanceolate, 1-4 cm. long.

Leaves linear, about 4 cm. long, 6-7 mm. wide; female

peduncle 3-4 mm. long: receptacle S 7 mm. long; seed

7-8 mm. long (Cuba) 25. P. angustifolius.

Leaves elliptical, about 4 cm. long, 0-7 mm. wide; female

peduncle about. 3-4 mm. long, receptacle 6-7 mm. long;

seed 7-8 mm. long (Cuba) 26. P. aristnlatus.

Leaves 1.2-2 cm. long, 3-4 mm. wide; female cone sessile (or

seed 6-7 mm. long, crested (Cuba) 27. P. Ekmanii.

Vegetative bud scales obtuse, seldom with minute apiculus.

Leaves lanceolate, with and without a pungent spine at apex, less

Leaves 2.5-3 cm. long or longer, 4-5 mm. wide, usually (but

Female cone on a very short peduncle (Jamaica)

14. P. Urbanii.

Leaves 1.5 2.8 cm. long, 4-0 mm. wide, with sharp pungent

1-1.5 mm long spine (Haiti) 2s P. Buchii.

Leaves similar, somewhat broader (Haiti)

peduncle

Hypoderm interrupted (S. Colombia, Ecu
i to 4 cm. long or longer. Seed sub-

globose. Hypoderm interrupted (S. Colombia, Ecuador)
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Pollen cones fascicled, 3-6 on naked peduncle, up to 10

long. Leaves narrowly oblong or linear-lanceolate, erec

patent, broadly acute. 3-4 cm. long, 3 4 mm. wide. Seed
globose. Hypoderm continuous

Leaves broader, up to S cm. long, 5 nun. wide

1. Podocarpiis coriaceus L. ('. Richard in Ann. Mils. Hist. Xat Paris 16: 297. 1810
(nomer.,. Comm Hot Conif. 14. pi. 1. tig. 3, 1820, not Hooker; F.ndlii her, Svn.
( '""i''- -ID. 1S47, in pan; I'i^er m ITlanzenreic h IV. f.dbll 18): 87. 1903, in

part; Urban in Symbolae Antill. t: 71. 1903; Dallimore & [ackson, Handb Conif.

40. 1923, 1931; Florin in Nvenska \et. Akad. Handl. ser. 3, 10(1): 279. 1931;
Marshall, Trees Trinidad & Tobago 94. 1934, in part; 1 Parlatore in DC. Prodr.
16(2): 500. 180.X, in part; Crisebach, Fl. Br. West-Ind. Isl. 304. 1861; Van
Tieghem in Bull. So,. Hot. France 38: 169. 1891; Duss in Ann. Mns. Colon.
Marseille 3: 608. 1897.

Pilocarpus anlilluntm R. Hr. ex Mirbel in Mem. Mns. Hist. Nat. Paris 13- 7o
1825 (nomen).

Taxus (?) lancifolia Wikstrbm in Kong!. Vetensk. Acad. Handl. 76. 1827.
Sn R cia covin,,;, () Kunt/e. Rev. Cen. 2: SCO. 1891, in part; Britton X Wilson in

N. Y. Acad. Sci. 6: 32o. 1026.

PodoairpHs^alinjolm Klot/sch ,\ Karstcn ex Endl. Svn. Conif. 209. 1847 (nomen
fluluum)-; Williams X Williams, Useful & Ornamental Plants of Trinidad &

ith divaricate branching. Bud
scales at tips of vegetative shoots long acuminate, arising from a broad
base, sometimes becoming foliaceous. Leaves crowded, spreading, straight
to sub-falcate, coriaceous, lanceolate, gradually long acuminate toward the
tip, acute, narrowing at base to a short petiole, 10-12 cm. long, about
10-11 mm. wide (larger in saplings and up to 22 cm. long and 17 mm.
wide on lower sprout branches); midrib almost unnoticeable above or with
a shallow groove, fairly broad and prominent beneath. Upper hypoderm
continuous, rarely doubled except at margin and midrib, reinforced by rare
larger fibers; epidermal cells 55 11 (

) microns long and IS 33 microns wide.
Pollen rones arising from buds axillary to leaves of previous year, solitary,
sessile, cylindrical, surrounded at base by several large broad' obtuse scales
with the lowermost scales acutate, becoming 3-4 cm. long and 6 mm. wide.
Microsporophylls with obtuse apiculus sparingly lacerulate. Seed cones
solitary, axillary on short peduncles up to 7 mm. long; receptacle red,
fleshy, 6 7 mm. long of 2-3 scales free at fleshy acute tips bearing solitary
ovules. Seeds broadly ovoid or ellipsoid, up to 9 mm. long, 6-7 mm. wide,
with distinct obtuse crests at apex and a slight ridye al back, with stony
layer about 1 mm. thick.

Distribution: Humid forests on hills and in wooded valleys of Caribbean islands
liom Puerto Rico eastward and southward to Trinidad.
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Specimens Examined:

PORTO RICO: Rio de Maricao, Britton, Stevens & Hess 2-162 (tF, GH, fMo,
XV, US),* Britton, Stevens & Hess 259S (XV, IS). Sintenis 291 (tF, GH, fMo, NY,
US), Fe/es in 1928 (NY), F. II. Sargent 509 (-IS); Ccrro Gordo, San Germain,
Velez 1102 (fXY); El Ynque, Horn 306 (tNY), F. //. 5arge«£ 2*5 (fUS) ; detailed

location unknown, 4&oy in 1933 (fUC-2 sheets).

MOXTSERRAT: Chaner's Mt, Skater 611 (tF, NY, US).
GUADELOUPE: Duss 2397 (IF, GH, fMo, tXY-2 sheets, US), Questel 414

(US). ,S7r/;/r SS5 (US). .1 ,uo;. in 1S24 (fGH).
DOMINICA: Mome Plat Pavs, 7/,,,/^ c'r //r,,/^ /rf.v (tNY): Morne Nichols,

Hodge & Hodge 1909 (tNY)
; Morne Trois Pitoris, Hodge 137S (NY) ; Mt. Diablotin,

Lloyd 914 (fNY).
ST. KITTS: Mt. Misery, Britton & Cowell 372 (tNY-2 sheets, US).

M VRTINIQUE: Daw Jt^r (tF, GH, Mo, XY-2 sheets. Ph, IS).
TOBAGO Salem Charleston Trace, Williams 11787 (tNY).
TRINIDAD: Britton, Britton & Hazen 1007 (GH, t\'Y, US), Anon, in Sept. 1865

(tNY).

2. Podoearpus Sellowii Klotzsch in Endl. Syn. Conif. 209. 1847; Eichler in Fl. Brasil.

4(1): 431, pi. 113, fig. 1 and pi. 114. 1863; Oarriere, Traite Conif. 2: 645. 1867;

Parlatore in DC. Prodr. 16(2): 509. ISo.S; Van Tiedicm in Pull. Soc. Bot. France

38: 169. 1891; Dallimore & Jackson, Handl.. Conif. 5.v 1923, 1931.

Podoearpus Sclloi Pilger in Pflanzenreich IV. 5(Hcft 18): 88. 1903, in Nat.

Pflanzenfam. ed. 2, 13: 247. 1926; Florin in Svcnska Vet.-Akad. Handl. ser. 3,

10(1): 280. 1931.

An arborescent shrub up to 3 m. tall with branches and branchlets

sub-opposite or 3 4 sub-vet ticillatc. Buds, vegetal ive, with scales arising

from an enlarged base, long acuminate, sometimes becoming foliaceous, up
to 2 cm. long. New leaves moderately thin, becoming coriaceous,

lanceolate, gradually narrowed above and below middle, acute, or some-

times tending to he caudate, the base mcniing very gradually with a

distinct petiole, 6-10 cm. long, 7-12 mm. wide, those of vigorous shoots

up to 15 cm. long and 16 mm. wide: with a slightly raised midrib above

(a slight groove between two ridges) and a ridge below very pronounced

near petiole and tending to disappear toward the tip. Hypoderm con-

tinuous above, vascular sclereids present above and below midvein,

auxiliary sclereids absent; upper epidermal cells 24 66 microns long and

15-24 microns wide. Pollen cones narrowly cylindrical, about 3 cm. long,

2-2.5 mm. wide, solitary or fascicled, sub-sessile, surrounded at base by

ovate-rotundate carinate scales; microsporophylls having triangular

upturned, obtuse apiculus with lacerate margins. Female cones axillary

and solitary on peduncles 5-12 mm. long; receptacle 5 S mm. long, of 2

or 3 fused scales not equal in length, bearing a single ovule near the obtuse

tip of the uppermost. Seeds spheroidally elongated, 7-9 mm. long. 5-7

mm. wide, with short blunt conical crest or crestless.

v: Southern Brazil.

M'i,. imkvs examined:

this -Aiulm] preceding the letter represent nv.: the !

- located indicates that leave- Mom the specimen wei
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de Lima, Dusen 7074 (GH, fMo), Onsen 6082 (A, GH, Mo). Without specific
locality: Sellow (ex Mus. Bot. Berlin) (isotypic, F, GH, NY, UC-2 sheets);

Riedel (ex Herb. Si. Prtnshurg) '(ill. MS- Chi-ion ..'II (ex Herb. Paris) (GH,
tNY, US).

2a. Podocarpus Srllouii var aiigu.-tifolius I'ilger in I'tlan/enreich IV. 5(Heft 18):
88. 1903; Dallimore & Jackson. Handb. Com!. 55. 1923, 1931.

Differs from the species in h;ivim> smaller, suffer, more crowded leaves.

more shortly angustate. usually up to 6 cm. long, 5-9 mm. wide, lighter in

color on lower surface, with midvein below sometimes more prominent, the

upper less distinct or with a groove between two low ridges tending to

disappear toward the tip. Pollen cones smaller. 1-2 cm. long, 2 mm.
wide, with apiculus of microsporophylls small or suppressed. Seeds
unknown.

Distribution: Southern Brazil.

Specimens examined:

BRAZIL: Rio de Janeiro: Glaziou in 1SSS (F). Parana: Murungava,
Dusen 1650.1 (US); Casa Ypiranga. Dusen 15428 (A, Cll-2 .heel.,, tMo-2 sheets, NY).
Without specific locality (position of this specimen doubtful) Barrelo 8493 (tF).

Podocarpus coriaceus Piker in Ptlanzenreich IV. f)(Heft 18): 87. 1903. in part;

sensu Pittier in Man. 1'lantas Usuales Venez. 25S. 1026, non L. C. Rich.; sensu

Knuth in Fedde, Repert. Spec. Nov. Re-. Yog. Beih. 43: 95. 1926, non L C.

Rich.; sensu Schnee in Bol. Soc. Wnezol. Cicnc. Nat. 9: 187. 1944, non L. C. Rich.

Arbor ad 10 m. alta, trunco ad 40 cm. diametro; foliis in ramulis sub-
confertis; alabastris summis perulis longe acuminatis insignitis, 5-15 mm.
longis (interdum ad 25 mm., turn foliaceis); foliis coriaceis, lineari-

lanceolatis, falcatis, angustatis, laevibus compressis, costa supra vix

manifesta (petioli redone excepta), subtus elevata. u IS cm. longis, 7-16
mm. latis; strobilis masculis (fide St /nice) solnariis sessililuis hasi

squamulis nonnullis circumdatis. cylindricis. ad 4 cm. longis; strobilis

femineis pedunculo gracili insidentihus. ad 12 24 mm. longis. receptaculo e

squamis 2 3 coalescentibus demum incrassato-carnosis, 6-10 mm. longis,

5-7 mm. latis; seminibus late ovoideis, 8 12 mm. longis. 7-9 mm. latis,

crista minima.

Distribution: Coastal ramus of northern \ enezuela in the dense high forests at

VENEZUELA: Federal District: Alios ,|e Galipan, Cerros del Avila, Boca
de Tigre, altitude 1600 meters, //. Pittier 8208 (ivpi; in + Grav Herb. Harv. Univ.,

F, US); Lasser 900 (tUS) ; Tamayo 1382 (US); Williams 10633 (F) ; Delgado 205

(F, US); Steyermark 55008 (F, +111); Puerto la Cruz, John 7305 (US); Whit ford 50

(GH); upper cotiza near Caracas, Pittier 7306 (+GH, US); on crest near Caracas,

Curran and Haman 1110 < GH, NY, US); east of F.I (unquito, Stevermurk 57035

(F, +111); propc Coloniam Tovar, Fendler 1228 or 12s8 ((III, fMo. VU). Province
unknown: Williams 0920 (F).

Inasmuch as up to this time these specimens have been included under
/'. coriaceus the leaf anatomy has been studied for comparison with the

Named in honor of Dr. Henri Pittier, botanist in the Ministry of Agriculture,

Venezuela, who, through collecting publishing and direct in- research, has greatly

increased the knowledge ot the floras of Venezuela and Costa Rica.
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above species and striking differences observed. In P. Pittieri the lower

hypoderm fibers are almost twice as large as the upper while in P. coriaceus

these are scarcely larger than the upper. Scattered in the palisade and

mesophyll are found auxiliary sclereids (Plate I. Fig. 2). These are of

the type resembling in shape the cells of the tissues in which they are found

but enlarged and having thickened laminated pitted walls and lacking

cell contents.

4. Podocarpus Reichei* n. sp.

Podncarpu* vitatcmalcnds Rciche in Mexico Forestal 5: 77-78. 1027.

Pilocarpus roriaceus Karsten in Kit. Dcutsch F-iot. Gesell. 11. 1S97.

Arbor ad 20 m. alta, 6 cm. diametro. cortico griseo valde rimoso;

perulis (alabastris vegetativis) longe attenuatis (Plate T, Fig. 1), rigidis

erectisque. 4-10 mm. longis, apice tantum subrefiexis; foliis crassis.

coriaceis, lanceolatis. interdum falcatis acutisque, 7 12 cm. longis, 11-16

mm. latis, costa supra proeminente utrinque canaliculata margine subre-

voluto; strobilis mas< ulis solitariis vel geminatis, cylindricis ad 5 cm.

longis: strobilis foemineis pedunculis 9 18 mm. longis fultis, bracteis

sterilibus in receptacula confluentibus ovulum unicum vel duo obscure

cristate proferentibus; receptaculo quam 12 mm. longiore. demum carnoso.

sapido, rubescente, ultimo atro-brunneo; semine magno, ovoideo, obtuse

cristato, grosse rugoso, ca. 15 mm. longo, 12-13 mm. crasso. in sicco 10-12

Distribution-: East central Mexico in mountains of Pueblo. Vera Cruz and San

Louis Potosi at altitudes of 1000-3500 meter, in mixed pine-hardwood-podocarpus

MEXICO: Puebla: Escarpment above Huauchinango, 6400 ft. A. J. Sharp

441222 (type in tHerb. Univ. 111.. Tenn) ; region of Huauchinango, R,bh.-. in l "2

7

(tUS) ; Gilly, in 1943 (till, Mex) ; Sharp 4533S (till. Tenn )
.
Sharp 4533Sa (till. Tenn),

Sharp 441227 (till, Tenn). San Louis Potosi: Cerro Prieto west of Xilitla,

Sharp 462S6 (till, Tenn). Vera Cruz: below Atzalan, Sharp 46150 (fill, Tenn).

Cultivated: near ralapa, Rose & Hay 6102 (tUS).

COSTA RICA: Calle de Guadelupe, Orozco 324 (F).

The leaf cross-sections show a continuous upper hypoderm of small

fibers, 14-18 microns in diameter, with the lower scarcely any larger.

Auxiliary sclereids are absent in the palisade and mesophyll and only upper

vascular" sclereids are present. For such large leaves, this lack of support-

ing sclereids is notable. Tn fact, the amount of sclerotic tissue seems to

bear no relation to the size of the leaves as the very small leaves of other

species are often abundantly supplied. The upper epidermal cells are

long and narrow, not over 16 microns wide, and the walls are not wavy.

Pollination, according to Reiche. in April and May.

5. Podocarpus Matudai I.undell in Phytologia 1(6): 212. 1937.

A large tree, sometimes with trunk up to 1.5 m. or more in diameter.

Terminal buds large with angustate-lanceolate, somewhat spreading scales.

* Named in honor of the late Prof. Karl Reiche, an eminent explorer in plant geography

and an authority of the floras of Mexico and Chile. From 1'Ul- 1920 he was professor

of botany at the National University of Mexico, during which time he published a

number of carefully prepared treatises in botany and biology.
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Leaves coriaceous, lanceolate, narrowly acute at apex, narrowed to a
petiole below, with a somewhat rounded ridge above midvein, becoming less

prominent toward apex and less prominent below, 4 9 cm. long, 10 15 mm.
wide on mature reproductive branches (up to 16 cm. long and 19 mm. wide
on vigorous shoots). Leaf cross-sections show scattered auxiliary sclereids

in palisade and mesophyll and vascular sclereids both above and below
bundle. Pollen cones sessile, cylindrical, arising from axillary buds of

previous season's growth, becoming 3-3.5 cm. long. 4 mm. wide, surrounded
by broad, carinate apiculate scales, shedding pollen in January or later.

Micrnsporophylls with upturned obtuse apices with scarious, denticulate

margins. Seed cones on short peduncles 4 6 mm. long, receptacle of a

pair of fused thickened scales 4 6 mm. long, with short obtuse apices.

Seed 8-10 mm. long, 7 8 mm. wide, with a blunt crest scarcely evident.

Distribution: For forests in southern Mexico at 1250-23 70 m.

Si'H'imkxs examined:

MEXICO: Chiapas: Mt. Pasitar, Matuda 698 (type coll., fMich, US), Matuda,
January 1937 (tGH); Mt. Ovando, Matuda 1847 (tMich, *A), Matuda 956, July

1938, (A, IF, NY, US), Matuda 698, December 1936, (F) ; Triunfo, Xolocotzi & Sharp

45978 (till, Tenn).

Sa. Podocarpus Matudai var. inaerocarpus n. var.

A speciei forma typica differt seminibus valde majoribus ecristatis,

receptaculo minore, 12-17 mm. pedunculate (Plate I!. Fig. 1); seminibus
epicarpio hand exsiccato subsphaericis ad 18 mm. longis, 14 mm. latis

(Plate IT, Fig. 2). Perulis formae typicae at brevioribus; strobilis

masculis 4-5 cm. longis, in anthesi quam speciei fortasse longioribus.

Distribution': In southern Mexico, State oi Chiapas, and in adjacent mountain
ranges of Guatemala. Altitude 200-2600 meters, moist slopes in cloud forests and

Specimens examined:

MEXICO: Chiapas: Mt. C

Univ. Mich.. t.V), Matuda c^S, A
GUATEMALA: Dept. Hueh

Huitz, Steyermark 4858Q (tF), Steyermark 4S543 (+F); Cerro Canana, Steyermark

49105 (IF) ; between Xoxlac and Nucapuxlac, Steyermark 48921 (tF) ; between Cerro

Chiblac and Finca San Rafael, Steyermark 49472 (tF) Dept. Chiquimula:
Cerro Brujo, Steyermark 31091 (tF). Dept. EI Progreso: between Finca San

Miguel and summit of mountain, Steyermark 43803 (IF). Dept. Guatemala:
Aguilar 613 (tF).

The pollen cones mature earlier than in. the species, are 5-6 cm. long in

August, probably shedding their pollen in autumn.

6. Podocarpus Roraimao Pilsier in Notizbl. Bot. Gart. Berlin 5: 299. 1913; Ule in

Bot. Jahrb. .

r»2(Beibl. 115): 4X. 1914: Knuth in Fedde. Kepert. Spec. Nov. Reg.

Yes:. Heih. 13: 95. L928; Gleason in Bull. Torrey Bot. Club 58: 315. 1931.

A tree 10-15 m. tall with dense foliage crowded on
branchlets. Terminal buds globose with outer scales i

becoming foliaceous from an enlarged base. Leaves oval or obovate to

oblanceolate, shortly rotundate-angustate, at tip somewhat obtuse, grad-

ually narrowed toward base into a short petiole, 1.5-3 cm. long, 4-7 mm.
wide (those of vigorous lower branches and juvenile foliage shortly sub-

apiculate, up to 6 cm. long and 8 mm. wide), shiny dark green above, dull
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green beneath, with an indistinct ridge above the midvein, often replaced
(especially toward tip) by two smaller ridges with a groove between.
Leaf cross-sections show hypoderm continuous, reinforced by larger fibres;

no auxiliary sclereids in palisade or mesophyll (Plate I, Fig. 3). Pollen
cones unknown. Female peduncle 4-5 mm. long, receptacle 6 mm. long,

4 mm. wide. Seed elongated, 6 mm. long, 4 mm. wide, with ridge and

Distribution: Venezuela-Brazil border westward to Mt. Duida at 2000-3000 m.

Specimens examined:

VENEZUELA: State of Bolivar : Mt. Roraima, Vie 40 (type photograph GH,
fragment fF) ; Steyermark 58949 ( V 1 sheets. • 111 <

; Mt. Duida, summit of Peak No 7,

Tate 659 (NY, tUS).

7. Podooarpus Steyerniarkii* n sp.

Arbor 7 12 m. alta; ramulis foliis confertis insignitis, alabastris summis
squamis longe attenuatis 5-16 mm. longis (vel longioribus turn sub-
foliaceis); foliis coriaceis, lanceolatis, arcuatim patentibus, 4-8 cm. longis,

6-11 mm. latis, supra laete viridibus, per costam bene sulcatis, margine
subrevolutis, subtus pallidioribus ad subargenteis, costa elevata; strobilis

masculis ignotis; strobilis foemineis pedunculis crassis 7-10 mm. longis

fultis, receptaculo 7-8 mm. longo; semine viridi subargenteo, grosse striata

minuteque cristato.

Distribution: Venezuela, southeastern part; seen at onlv one place along small

stream near its source, 2100-2400 m. alt.

Specimens examined:

VENEZUELA: StateofBoIivar: p] lj f ( 10-Tepui, Steyermark
60876 (type in Chicago Natural Hist. Museum, fill).

Cross-sections of the leaves show upper hypoderm continuous, the fibers

large, 20-26 microns in diameter, and reinforced by additional scattered

larger fibers; vascular sclereids very abundant above bundle, rare below;

auxiliary sclereids lacking in palisade and mesophyll (Plate III, Fig. 3).

Arbor ad 20 m. vel ultra alta, trunco erecto ramis suberectis patentibus;

ramulis robustis, alabastris summis magnis, squamis crassis breviter

acuminatis; foliis coriaceis erecto-adscendentibus, supra saturate viridibus,

late lanceolatis, minoribus interdum oblanceolatis, subtus pallidioribus in

ramulis maturis 5-9 cm. longis, 12-17 mm. diametro, interdum ad 17 cm.
longis, 24 mm. latis, acutis vel breviter acuminatis; foliis minimis interdum
obtusis; folio supra per costam eprofunde canaliculate, canaliculo interdum
utrinque marginato, Subtus costa obtusa, lamina in petiolum alatum ad
3-5 cm. longo confiuente; strobilis masculis sessilibus, solitariis axillaribus

(immaturis tantum visis) squamis plurimis basi insignitis, sporophyllis

arctius imbricatis, apice bene evolutis, acuti-obtusis, scariosis, denticulatis.

Distribution: In southeastern Venezuela on southeast-facing slopes of Ptari-tepui

at 1580-1600 m. altitude and in Bolivia at S50 950 m. altitude; should appear in

nearby Brazil.

in recognition of his contributions to the knowledge of plants of Central and South

America, especially through his collections irom hitherto unknown regions.
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VENEZUELA: State of Bolivar: on Plan tepui, Slevermark 59989 (type in

:hic. Nat. Hist. Mus., Hill; SU-yvrmurk oonM (.aplinu) (fF, 111).

,arecaja: Gopacabana, Krukoff 11273 (tA,

irdim Botameo, San Paulo. Hovhnv 2^5n3

(NY).

Leaf-cross-sections show continuous upper hypoderm. doubled, fibers

large, 18-26 microns in diameter: vascular sclereids very abundant both

above and below bundle; auxiliary sclereids occasionally present in meso-

phyll but absent in palisade; epidermal cells 50-70 microns long.

9. Podocarpua Rusbyi* n. sp.

Podocarpus salicifoliits sensu Hritton in Hull, 'loir Hot. Club 16: U. 1.SS0, non Rl.

& Karst.

Arbor vel frutex folds confertis, perulis in alabastris summis longe

attenuatis ad 16 mm. longis; folds coriaceis. lanceolatis, acute acuminatis,

2-3.5 cm. longis. 4 7 mm. latis. per coslam bene canaliculars, ad marginem
deminutis, cost a subtus dene nianilesta ad petiolum carinata; strobilis

masculis ignotis; strobilis foemineis pedunculo 3-4 mm. longo fultis,

receptaculo 6-7 mm. longo, bracteis in apice divaricatis interdum 2-carpiis;

semine ad 7 mm. longe per longitudinem costulato, obtuse cristato (Plate

IV, Fig. 1).

Distribution: Only in Bolivia, altitude 10,000 ft.

Specimens examined:

BOLIVIA: Mapiri, Rusbv 2463. April ISSo, (typk in tHcrb. N. Y. Bot. Gard., GH,
111, Mich, tPh, |UC, US-2 sheets); Cocopuneo, Talc 569 (v.\Y).

Cross sections of the leaves show <

fibers, 12-18 microns in diameter; va

and below bundle on either side of resin canal; auxiliary sclereids few in

palisade and mesophyll. Upper epidermal cells 11-22 microns long.

10. Podocarpus tepuiensis n. sp.

Arbor 10-15 m. alta trunco ad 30 cm. diametro; alabastris parvis.

perulis late triangularibus. apiculatis. 1 mm. longis: folds dense confertis

late lanceolatis, acutis, 1.5-2 cm. longis, 4-5 mm. latis. per costam

canaliculatis, costa subtus ad medium inferum proeminente. lamina;' mar-

gine subrevoluto, supra lucidis saturate(|iie viridibus. subtus viridibus.

basi cuneatis, sessilibus vel brevissime pedtmculatis; strobilis masculis

solitariis. axillaribus, sessilibus ad 1 cm. longis, 1.5 mm. crassis; micro-

sporophyllis apice scariosis deflexis; seminibus 7 mm. longis, 4 mm.

Distribution: On forested south-taciiiL: sandMone slopes on Mt. Ptari tepui.

. ullei ted \videl\ in South .
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Cross sections of leaves show continuous upper hypoderm, sometimes
doubled, fibers up to 25 microns in diameter; lower hypoderm twice as

large as upper; auxiliary and vascular sclereids both absent.

11. Podocarpus Purdieanus Hooker, Icon. PI. pi. 624. 1844; Endlicher Syn. Conif.

210. 1847; Lindley & Gordon in Jour. Hort. So,. London, .'.
: 223. 1850; Carrier,'

in Jacques & Herincq, Man. dcs PI. 4: 360. 185 7, Traite Conif. 446. 1855,. ed. 2,

647. 1867; Gordon. Pine-turn 281. is>.S; Parlalorc in DC. Prodr. 16(2): 510.

1868; Grisebach, Fl. Brit. West-Ind. I si. 504. 1861, in part; Fawcett, Econ. PI.

Jamaica 64-05. 1S01 ; Van Tie-hem in Hull. Soc. Rot. France 38: 169. 1891;

Fawcett, PI. Jamaica 49. 1893; Dallimore &• Jackson, Handb. Conif. 55. 1925,

1951; Florin in Svenska Yet.-Akad. Hand!. Ser.-5. 111(1): 280. 1931.

PodorarpHs jamaircnsis Hort. in Gordon, Pinetum 281. 1858.

Podoiurpus mnrronata Hnrt. in Carriere., Traite Conif. 446. 1855.

A tree up to 40 m. high or higher with trunk diameter up to 1 m. with
spreading branches. Twigs moderately short without numerous branch-
lets. Terminal buds with scales thick below, becoming thin and scarious

at margins and with a spine-like apiailus. leaving transverse rhomboidal
scars on stem. Leaves subspatulate-lanceolate, coriaceous, shiny above,

paler bright green beneath, with a slight groove between ridges or a ridge

above (in lower half of leaf) with margin sometimes tending to be revolute

and with midrib raised on lower side only near petiole. Leaves of repro-

ductive branches usually 4-9 cm. long, 8-14 mm. wide, with short spine

at apex (those of vigorous branches and young plants up to 14 cm. long

and 17 mm. wide), sometimes slightly falcate, narrowly acute at apex but

sometimes without spine. Leaf cross-sections show continuous upper hypo-
derm, rarely doubled; vascular sclereids present or absent; auxiliary

sclereids absent. Pollen cones solitary, axillary, cylindrical, up to about
15 mm. or more in length. Female cones axillary, on peduncles 2-4 mm.
long with receptacle of 2 fused thickened scales nearly equal in length and
with carinate spreading triangular tips. Seed oblong, 8 mm. long, 5 mm.
wide, with a conical obtuse crest.

Distribution: Jamaica, mountains of central and eastern regions at elevations

JAMAICA: near Trov, Harris 8716 (fF, NY, US), Harris 8828 (fF, NY, US);
Mt. Diablo, Harris SQSv (fF, XYi. fiuthlinlz in 1046 (111) : Holly Mount, Harris 662U

(F, fNY, Ph); Union Hill near Mbneague, Britton & Hollick 2798 (fF, tNY, US);
, Purdie (fF, tUC).

Podocarpus coriami^ sensu Marshall. Trees Trinidad & Tobano 94. 1934, in part,

non. L. C. Rich.

Arbor parva; perulis quam 3 mm. brevioribus, triangularibus attenuatis

apiculatisque, alabastris summis globosis; foliis coriaceis lanceolatis vel

oblanceolatis apice acutis vel late acutis, interdum obtusis (turn oblance-

olatis), ad basem in petiolum alatum coarctatis, supra lucidis, costa

manifesta, marginibus leviter subrevolutis subtus laevibus canaliculars,

3-6 cm. longis, 7-10 mm. latis; strobilis masculis ignotis; strobilis

foemineis axillaribus pedunculis ca. 7-8 mm. longis; semine (sicco) 7-8

mm. longo ecristato vel perobscure cristato (Plate IV, Fig. 2), costulis

nullis; receptaculo semen longitudine aequante.
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Distribution: Forests on mountain slopes in Trinidad.

TRINIDAD, B. W. I.: Valencia road, Broadway 7151, May 1929, with seeds (type
in tMo. Bot. Gard. Herb., tUS) ; Trurure river forests, Broadway 7702 (tUS)

;

Mt. Tucuche, Brit ton. llazni & Mnidchon 1246 (tQH, NY, US).
CULTIVATED: Trinidad, Bot. gardens, Broadway 7277 (fF, tMo, US).

Leaf cross-sections show continuous upper hypoderm; vascular sclereids

always present above bundle, sometimes below; auxiliary sclereids absent

in palisade and mesophyll.

If this entity is the tree described by Marshall under P. coriaceus, as

seems likely, one may add the following "to the description: fairly large

tree with trunk often fluted up to 80 cm. in diameter with dark grayish

brown bark, fairly smooth, the inner bark pinkish red, fading to almost

white. Pollen cones slender, up to 2 cm. long. His description of pollen

cones (slender up to y4 in.) is too small. However, there is evidence that

P. coriaceus actually occurs on Trinidad; if so, only a part of Marshall's

description may apply to this species and to the one occurring on Tobago

U. I'odorarpns miaiemalensis Standle\ in Pnn . Biol. Sor. Wash. 37: 49-50. 1924;
Pilfer in Nat. Pflanzenfam. ed. 2, 13: 247, 1926.

A tree up to 20 m. high with trunk up to 70 cm. in diameter with smooth
reddish brown bark, upright habit of growth with spreading crown.
Vegetative buds .spherical or ovoid with broad ovate bud scales apiculate
or obtuse, scarious at margins or not so. Leaves lanceolate, with a distinct

ridge at midvein, flat or depressed below midvein, cuneately narrowed near
base, angustate toward apex, sometimes falcate, those of lower branches
or saplings up to 14 cm. long, 10-12 mm. wide, those of mature reproduc-
tive branches usually up to 10 cm. long and less than 10 mm. wide. Cross-

sections of leaves show the upper hypoderm to be interrupted and no
auxiliary sclereids in palisade or mesophyll; leaves of the species show no
vascular sclereids. Pollen cones cylindrical, arising from special buds
axillary to leaves or scales of previous year's growth. Seed cones axillary

to leaves (formed in year of pollination). Seed on short peduncles up to

4-5 mm. long, receptacles up to 7 mm. long; seeds ellipsoidal up to 8 mm.
long (dry) with small conical crests.

The above description is based largely upon mature specimens included

under the variety pinetorum. There may be some question as to the

identity of the plants named P. guatemalensis by Standley and P. pine-

torum by Bartlett. Standley's type specimen is admittedly that of a

sapling which may be from seeds derived from near-by British Honduras,

where the upland variety is abundant. We find the leaves differing in

size as sapling and mature foliage in related species of Podocarpus may
differ. The vegetative buds of P. guatemalensis are ovoid, while those

of var. pinetorum are usually more spherical. The bud scales of P.

guatemalensis are ovate and apiculate while those of the var. pinetorum are

obtuse, broadly acute, sometimes somewhat apiculate or with only a few

of the outer scales apiculate (Plate V, Figs. 1 and 2). In leaf anatomy
we have found that the leaves of P. guatemalensis do not possess vascular
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sclereids while those of the upland variety have this character. However,

the leaves of the type specimen of P. guatemalensis may represent juvenile

conditions or leaves of intermediate condition, which might be expected

to develop the characteristics of the variety when fully mature. These
two entities must evidently be merged in some way and, following the

rules of priority, the British Honduras plants become a variety under P.

guatemalensis.

Distribution: In low land at Puerto Barrios, in Guatemala.

GUATEMALA: Dept. Izabal: Puerto Barrios, Standby 25090 (tUS, tGH).

13a. Podoearpus guatemalensis var. pinetorum (Bart.) n. comb.

Podocarpus pinetorum Bartlett in Publ. Carnegie Inst. Wash. 461: 21. 1935.

Differs from "species in having much larger terminal buds with broader,

thicker scales. Leaves shorter, narrower, and thicker. Cross-sections of

the leaves consistently show vascular sclereids above bundle (Plate VI,

Fig. 1). Upper epidermal cells 22-66 microns long, 11-22 microns wide.

Distribution-: River valleys in coastal ranges of British Honduras.

Specimens examined:

BRITISH HONDURAS: El Cayo District: Mt. Pine Ridge, Bartlett 13109

(A, type coll. fMich. XV. IS) Belize District: Gentle 3452 (A, fF, NY,
Mich). Toledo District: Monkey River, Gentle 5967 (A, |NY. US). Southern
District: Stann Creek Valley, Stocker 18 (tF), Burns 21 (fF, US); Gentle 3159

(A, DS, fMich, NY) ; Schipp 969 (A, F, Gil. Mich, fMo, NY, UC). District not
given: Tcmash River, Kinloch -I" rtF, NY, IS), near Middlesex, Schipp 441 (A,

F, CAS, GH, Mich, Mo, NY. VC), Schipp 44 1 (A. IF, GH, Mich, Mo, NY, UC)
;

Schipp in 1929 (F, ITS).

13b. Podocarpus guatemalensis var. Allenii (Standley) n. comb.

Podocarpus Allenii Standley in Woodson & Schery, Ann. Mo. Hot. Gard. 28: 409.

Trees 33-36 m. Leaves smaller than species or var. pinetorum, 4.2-6 .7

cm. long, 7.5-10 mm. wide on mature trees (juvenile foliage 9.5 cm. long,

12-13 mm. wide). Leaf cross sections show vascular sclereids above and
below bundle. Upper epidermal cells 11-31 microns long, 8.5-15 microns

Distribution: Cc rro Campana in Panama ; seedlings ;ibundant in cut-over forests.

Specimens examin

PANAMA: Prov . Panama: Cerro Campana, Aller, 2437 ('\F, Mo), Allen 2424

IF seedling). Prev. Code: La Mesa, Allen 2298 ( \V) : ne ar Bocas del Toro,

:ox in 1933 (fUS).

COSTA RICA: South of Cartago, Chrysler & Roever in 1940 (INJU seedling).

4. Podocarpus Urbami Pilger in Pflanzenreich IV. 5 (Heft IS ): 89. 1903; Pilger

in Nat. Pflanze ni'am. ed. 2, 13: 247. 1926; Dallimore & Jackson, Handb. Conif.

57. 1923, 1931; Florin in Svenska Vet.-Akad. Handl. ser. 3, 10(1): 280. 1931.

Podocarpus coriac ?a Hook, in Lond. Jour. Bot. 1: t 9. 1842, non Rich.;

. Conif. 210. 1847, in part; Griseb;ich, Fl. Brit. West-Ind. Isl.

504. 1861, in part; Parlatorc in DC. Prodr. 16(2): 509. 1868, in part.

Podocarpus Yacca G. Don in Lond. Hort. Brit. ed. 2, 388. 1832 (nomen), non
Don ex Sweet Hort. Brit. ed. 3, 622. 1839.

small tree seldom more than 10 m. high, with short thickly leaf)

ichlets. Terminal buds globose with many thin keeled broad obtus<
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scales, the outer sometimes minutely apiculate. Leaves stiffly coriaceous,
straight, narrowly lanceolate, pungent-apiculate but sometimes onlv acute
or becoming obtuse, gradually narrowed below to a subsessile base, 2.5-3.5
cm. long, 4-7 mm. wide. Midvein slightly raised above in lower portion
of leaf, marked by a non-stomatiierous stripe, slightly depressed, flat or
sometimes raised in stripe-like wrinkles, below. Leaves of s-edlings or
small shaded branches may exceed 5 cm. Cross-sections of leaves show-
continuous upper hypoderm. fibers 18 microns in diameter, vascular
sclereids occasionally present above; auxiliary sclereids absent. Pollen
cones solitary, axillary to leave- m a [)revious year, sessile, surrounded by
numerous thin scarious scales, the outer smaller, carinate and minutely
apiculate, cylindrical, 12-15 mm. long. 4 mm. wide. Microsporophylls
with upturned apiculus well developed, obtuse and -various at margins.
Female cones of a pair of fused thiekened Male- forming a receptacle 7 mm.
long, the divergent tips triangular, acute, and sharply keeled on peduncles
2-4 mm. long. Seeds ovoid 7 mm. lotnz, 4 mm. wide with a 1 mm. long
conical obtuse crest.

DiSTKiiu'Tinx: Jamaica, Blur Mountain- between 4500 and 7.500 ft.

JAMAICA: Cinchona, Harris 77Q8 (tF, NY, Ph), Harris 11117 (tF, NY, US),
Harris 8305 (fF, NY), Harris 8400 (\Y), Harris 8480 (\V), Harris 01^0 (A),

Harris & Lawrence C13253 (yUS), Brilton 130 (NY), Hart W86 (US), Buchholz
in 1946 (111); Blue Mountain, Bancroft ,"V Miller 17 (US), Hart s.n. (tF), Hunnevell
& Griscom 14107 (CAD, Chrysler 2038 (NJl , I'enn), Sargent in 1885 (fA), Maxon
1440 (US), Alexander (?) 274 in 1850 (t\V). Uwn. in PMS (111), Moire's Cap,
Render in 1903 (A, NY), liuchholz iu l'Mo (Ill), 1'urdie in 1844 (NY), Alexander
in 1850 (NY); Mossman's Peak, Maxon 9784 (GH, US).

I" U.xl.i.arpii- pendulifolius n. sp.

Arbor parva 6-7 m. alta (fide Steyermark: monoiea); ramulis crassis,

alabastris magnis globulosis; perulis late ovatis, saepius obtusis scariosisque,

carinatis; foliis dependentibus, percoriaceis pallide viridibus, lucidissimis,

arctius lanceolatis. falcatis, in ramulis robustis sublinearibus, acuminatis.
applanatis vel bisub at is; laminae margine laevi. inerassato haud revoluto

;

strobilis masculis ex alabastris lateralibus sessilibus. perulis numerosis late

ovatis, cylindricis ad 2 cm. vel ultra longis, b 7 mm. crassis; microsporo-
phyllis apice bene diktat is, obtusis. scariosis denticulatis; strobilis

foemineis axillaribus pedunculis 7 10 mm. longis fultis; reeeptaculo glauco
semen longitudine aequante; semine viridi glauco, globoso vel subturbinato,

Distribution: In dwarfed forests on -lope- in Western Venezuela, altitude 1800-

VENEZUELA: State of Tachira: dwarfed forest on -lopes below Paramo
de la Ncjjra above La Grita, J. A. Steyermark 37113, Julv 7. 1044 (type in tHerb.
Univ. 111., F), Steyermark 37113 (F, till), Steyermark 37114 (F, till). State of
Merida: between La Cumbre. San Jose and Mueutuy, Steyermark 56238 (tF).

Leaf cross-sections show upper hypoderm continuous, often doubled and
reinforced by larger 'fibers; vascular sclereids present above and below

bundle; auxiliary sclereids rare in palisade but abundant in mesophyll.

The margin of the leaf is much swollen or thickened (Plate VI, Fig. 2).
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16. Podocarpus oleifolius I). Don in Lambert, Pinus 2: 20. 1824, cd. 2, 2: 121. 1828;

Endlicher, Svn. Cnnif. 209. 1847; Carricre, Trade Conif. (.45. 18(>7; Parlatorc

in DC. Prodr. 16(2): >10. lSf.S; Pil-er in Pllanzcnreich IV. 5 (Heft 18): 87.

DOS; Weberbauer in Yes. dcr Erde 12: 74. 1011; Herzo- in Vcr. dcr Erde

15: 161. 192.?; Dallimore & Jackson, Ilandb. Gonif. '54. 1923, 1931; Florin in

Svenska Vet.-Akad. Hand], ser ;
. 10(1): 280. 1931; Rimbach, Trop. Woods

31: 3. 1932, Flora (Quito, Ecuador) 2: 119. 1942; Macbride, Flora of Peru,

1 (Field Mus. Nat. Hist. Publ. 351, Hot. Ser. 13): 84. 195(,; Standley, Flora

Costa Rica, Field Mus. Xat. Hist. Publ. 391, Bot. Ser. 18: 64. 1937.

A tree up to 20 m. high with yellowish brown hark, the branches and
leaves crowded. Vegetative buds globose', the bud stales rounded or

broadly ovate, obtuse and scarious margined ( [Mate VI, Fig. 3). Leaves
stiffly coriaceous, lanceolate-angustate. gradually narrowed toward tip,

narrowly acute and subsessile at base. 2.5 S cm. long. 5-12 mm. wide,

(those of sprouts, saplings or vigorous shoots up to 15 cm. long and 20 mm.
wide), with a well-marked narrow groove above the midvein, broad but

not very prominent underneath. Cross-sections of leaves show continuous

upper hypoderm, reinforced by larger fibers, lower hypoderm fibers larger

than upper; vascular sclereids usually present, often abundant; auxiliary

sclereids usually present, often very abundant in both palisade and meso-

phyll. Pollen cones solitary, axillary, 3 can. long. 3 mm. wide (expanded),

arising from sessile buds of previous year's growth surrounded by thick

rounded carinate scales. Micnwporophylls Lipped with upturned rotundate

apiculus. Female cones solitary, axillary, on peduncles 5-10 mm. long,

receptacle of 2 fused fleshy scales free at tip, 6 9 mm. long. Seed globose-

ovoid with a suppressed crest, 7 8 mm. long.

Distrtbutiox: From southern Mexico (Chiapas and Oaxaca) to northern Peru and

Specimens examined:

MEXICO: Oaxaca: "Petlapa" (Petalpa) Liebmann 14822 (tF)
;
near Reforma,

Xolocotsi & Sharp 46236 (till, Tcnn).

GUATEMALA : Zacapa: Steyermark 42573 OF), Steyermark 42801 ( + F-2

sheets), Steyermark 43266 (fE) : Sierra de Minas, Sharp 45248 ( i 111, Tenn).

EL SALVADOR: Chalatrnamro, Los Esmiles, Tucker 1034 (tUC).

COSTA RICA: Prov. Alajucla: Poas, Smith 6856 (fF, GH, Mo, NY, US-2

sheets). Prov. San Jose: Standley 42142 (FS) : Standley 42993 (US); La Palma

de San Ramon, Brenes 3840 (E). Irenes 6250 (F), Brenes 5653 (fF), Brcnes 6378

(fF), Quiros 272 (F) ; Cerro Jucosal, Stork 1120 (F, Mich); Cartago, Standley &
Torres 51768 (US), Standley 33914 ( F, US); south of Cartas,, Stork 401 (fUS),

Stork 366 (tUS), Chrxsler & Rower 5440 CNJU), ( hrysler & Roever 5454 (NJU) ;

Volcan de la Vieja, Brenes 15554 (E): Poas. Standby 34640 (US, F). Greenman &
Grcenman 5375 (vMo), Tonduz 10744 (US), Pittier 2052 (GIL tUS)

;
El Copey,

Tonduz 11717 (US-2 sheets. Stork 1541 (E), Stork 1560 (F, Mich).

COLOMBIA: Santander: Cordillera Oriental, Cuatrecasas. Schultes & Smith

12429 (tUS). Santa Marta: Espina & Giacometo A172 (tF, NY, US-2 sheets);

Comisiaria del Putumayo, Cuatrecasas 11840 (fUS).

ECUADOR: Huigra, Rose & Rose 23841 (GH, NY, U'S) ;
Prov A/uay, Steyer-

mark 52605 (F, +111), Stey remark 55548 (E, Mil ) , Steyermark 53431 (F. till)
;
El Oro :

Steyermark 53906 ( E, fill); Loja: Steyermark 54781 (F, till); Corazon: Andre

5930 (fNY).
PERU: Pillao, Ruiz c~- Tavon in 177s 1 7SS (ex Her},. FL.rti Bot. Matritensis)

(tF); Pavon ex Berlin Herb, (photo 11576) (F, GH) ; Tatanara, Leehler 2-74

(ex Berlin) (F) ;
Dept. Cajamarca: Cutervo, Stork cr II art on 10138 (tF, UC)

;

Dept. San Martin: Siebert 2084 (till, US); Weberbauer 4090 (ex Berlin Herb) (F).
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16a. Podocarpus oleifolius var. iiiacioM;i« li\ n~ (Pari.) n. comb.

Podocarpus macrostachyus Parlatore in DC. Prodr. 16(2): 510. 1868; Pilger in

Pflanzenreich IV. 5 (Heft 18): 87. 1903; Pilger in Nat. Pflanzenfam. ed. 2,

13: 247. 1926; Dallimore & Jackson, Handb. Conif. 50. 1923, 1951; Pittier in

Bol. Cient. Teen. Mus. Com. Venezuela 1: 9. 1927; Florin in Svenska Yet.-Akad.

Handl. ser. 3, 10(1): 279. 1931; Schnee in Bol. Soc. Venezol. Cienc. Nat. 9: 185,

fig. 4. 1944.

A tree up to 15 m. tall with leaves crowded on much branched twigs.

Terminal buds spherical, scales thick, ovate, obtuse with scarious margins.
Leaves crowded, spreading, somewhat shiny, dark green above, paler dull

green beneath, very stiffly coriaceous, elliptical, short oblanceolate, obtuse,

gradually narrowed to a short petiole, 2 5 cm. long, 7 12 mm. wide, with
a distinct groove above the midvein a iid-e beneath. Pollen cones on
peduncles 3-5 mm. long, arising from buds in the axils of leaves of previous
year, cylindrical 2.5 3 cm. long, about S 1 mm. in diameter, with many
thick obtuse carinate scales at base of cone. Microsporophylls with obtuse
upturned scarious apiculus. Female cone-; axillary on peduncles about 5

mm. long; receptacle fleshy, about 11 mm. long, of 2 scales free at obtuse
tip. Ovules 1-2. Seeds ovoid. 10 12 nun. long. 5 <> mm. wide, distinctly

crested at apex, the outer seed coat coriaceous.

This tree was originally described by Parlatore as from Colombia,
whereas the first specimen he cited, Fcndler 1287 (technically the type)

was actually collected in Venezuela near Colonia Tovar (now Tovar in

Aragua, not Tovar in Merida of western Venezuela). Pilger repeats this

error in citing Merida (western Venezuela) for the Fendler collection

though he lists the Moritz 1677 collection from Colonia Tovar. We have
not seen the Funk & Schlimm 16316 specimen from Merida. but a more
recent one, collected by Steyermark. comes from this region. Nevertheless
the type locality is in the coastal mountains north of Caracas. This
variety occurs also through northern Colombia to Panama, but another
variety of P. o/rifo/h/s is also found there with longer leaves. In Costa
Rica P. oleifolius var. costaricensh has more pointed leaves, acute, with
smaller seeds, but the pollen cones are similarly peduncled as in this

Distribution: Among dwarfed trees and shrubs at 18S0 J050 meters altitude in

Venezuela and Colombia.

Speci mens examined ;

VENEZUELA: Federal District: El Junquito, Steyermark S6968 (tF 111)

Steyermark 56967 (F, -fill). Schnee 32 (fill, Ven). Aragua District: Coloniam
Tovar, Fendler 1287 (isotvpk, GH, Mo. L\V, iPh), Moritz 1677 (tF, GH), Pittier
9989 (US). State of Merida: Paramo above San I>dr„ Alto, Stexermark 565*2
(F, till). State of Tachira: Paramo de la Negra above La Grita, Stexermark
57085 (tF, 111).

COLOMBIA: Dept. Antioquia : San Antonia, Daniels 462 (tUS). Province
not given: Murillo, Dawe 760 (NY, ifS), 1'urdie (ex Kentham Herb.) (fGH,
NY)

;
Triana 2 (ex Herb. Nat. Col.) (F, GH, NY, US).

b I'.m|.m-.U|MJ< .

Podocarpus m,

oleijolium atque /'. oh iioliuni var. macrostachy,
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medium tenentes; perulis alabastrorum summorum, illis specierum supra

laudatarum persimilibus; foliis saepius ad P. oleijolium var. wacrostaehymn

accedentibus at magnis acutis; strobilis masculis pedunculo 3-6 mm.
praeditis ut in P. oleifolio var. macrostachyo, at seminibus minoribus P.

olviiolii mentientibus.

Distribi tion: In Costa Rica, 1700-2800 m. on Volcan Poas.

Specimens examined:

COSTA RICA: Dept. Alajuela: Volcan Poas, Potiero del Alto, H. Pittier 822

(type in tU.S. Nat. Herb.), Pittier & Durand .vw (tl'S), Valeria 1627 (F), Valerio

162S (tF), Cooper 10322 (fUS) ; Stork 25iv (F), Jimenez 100S (fUS).

PANAMA: Sutton Hayes 749 (fNY).

16c. Podocarpus oleifolius var iru.jillensis nov. var.

Varietas medium inter /'. o/riio/iimi at<|iie /'. oiriiolium var. macro-

stachyum tenens, perulis in alabastris summis gracilioribus magisque

carinatis; foliis per costam canaliculatis. saepius apice quam in speciebus

laudatis latioribus, quam /'. olciiolii mam's obtusis. /'. oleijolit var. macro-

stachyi longioribus; strohilis masnilis hmotis; seminibus ad P. oleijolit

var. macrostachyi accedentibus, pedunculo 10-18 mm. longo, receptaculo

squamis carnosis. bracteis semina alte amplectentibus donato, 11-12 mm.

Distribution: Venezuela in stales of Trujillo. Merida and Lara at 2300-3200 m.

in cloud forests.

YKNKZl FLA: State of Trujillo: Steyenuark .v?.?.?3" (type in Herb. Chicago Nat.

Hist. Mus., till); Merida: Geliri-er 46Q (A, F. NY, PH, US, Yen), above Tabay,

Steyenuark 5n587 ( F, ill]): Lara: Steyenuark 53222 (F, till).

17. Podocarpus glomeratus D. Don in Lambert, Pinus 2: 21. 1824, ed. 2, 2: 121.

1.828; Cordon, Pinetum 337. 1873; l'arlatnre in DC Prodr. 16(2): 513. 1868:

Pilger in Pilanzenreich IV. ,

r>(Heft 18): 86. 1003 ; Pilger in Nat. Pflanzenfam.

ed. 2, 13: 247. 1926. in part: Dallimore & Jackson, Handb. Conif. 46. 1023, 1031,

in part: Florin in Svenska Wt.-Akad. Handl. ser. 3, 1(1(1): 270. 1931, in part.

Juniperus rigida Pavon Mss. ex F.ndlicber, Syn. Conif. 211. 1847.

Podocarpus ri-ida Klot/sch ex Fndliclier, Syn. Conif. 211. 1847; Carriere, Traite

Conif. ed. 2, 649. 1867.

A tree up to 12 m. high, but often dwarfed and shrubby, with dark

brown bark and crowded foliage on numerous verticillate branches. Buds
of vegetative branches sub-globose with scales ovate or broadly lanceolate-

acuminate not over 7 mm. long, the outermost scales sometimes foliaceous.

Leaves erect or sub patent, stiffly coriaceous, straight, or sub-falcate, linear-

lanceolate, light grayish green and shiny above, very glaucous beneath,

angustate and narrowly acuminate at the tip ending in a stiff pungent

prickle, narrowed at the base into a very short petiole, 2-5 cm. long, 2-4

mm. wide, with an open groove above the midvein and the margin turning

down. Cross-sections of leaves show continuous hypoderm. Pollen cones

fascicled, about 6 per cluster on slender peduncles 8-12 mm. long, with

small awl-shaped 1-2 mm. long bracts, the cylindrical cones usually about

1.5 mm. in diameter, up to 6 mm. long, the sporophyll with deltoid,

scarious denticulate apex. Ovulate cones sessile or on peduncles up to

4 mm. long, receptacle 5-6 mm. long, crestless or with very minute crest.

Ecuador.
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PERT: Huanuco: Panao. Marbridr ^>30 (topotvpe. A, vK), Wovt kozcski 113

(F). Junin: Weberbauer 65S6 ( F, CH. IS) . Apurimac: Abancav, r./ri;^ 5fW

\pril 193*. (CAS. GH), r«r.i;rt.v i'V Santtnulrr 5flw August 1937, (vF), MV>/ .W*
((ill, fUC), Stork, I/ortm, & Varans W*2() (A. vl.T). Cuzco: Torontov. Owifc

& Gilbert S35 (US),Bm«Aom 732 (US).

FCCADOR: Prov. Azuay: Steyt rmark S3023 ( F, 111).

IS. Podoearpiis Canlenasii* n. sp.

Arbor ad 10 m. alia trunco ad SO cm. diametro, habit u compacta ramulis

ultimis saepius vert icillat is ; perulis in alabastris vegetativis lanceolatis,

acuminato-apiculatis subrellexis. marline dcorsum minute denticulatis;

foliis divaricating patent ibus lineari-lanceolat is, pallide viridibus applanalis,

subtus glaucescenlibus. margine laminae subrevoluto, apice mucrone
spinuloso pungente terminatis. dcorsum in petiolum alatum confluentibus

1.5 3 cm. longis. 2-3 mm. lalis; strobilis masculis fascicuiat is. ad S in

fasciculo, pedunculis gracilibus eramosis 10 15 mm. longis fultis (Plate

VII, Fig. 1). cylindricis ad 6 mm. longis. 1.5 mm. crassis, sporophyllis

apiculo parvo rhombeo scarioso terminatis: bractcis sub amento lanceolato-

acuminatis ad 2.5 mm. longis; strobilis ioemincis ignoti.s.

I'lsiieia n;i\: In Bolivia, Sailapata in Avopaya, Corhahamha
Si'I.cimkns i:\am im:d:

BOLIVIA: Cochahamba: Avopava: Sailapata, 2700 m., Cardenas 3053 (type

in ,U.S. Nat. Herb., A).

Cross-sections of leaves show upper hypoderm interrupted; vascular

and auxiliary sclereids absent.

1<). Podoearpus Parlatorei Pilfer in I'llanzenreich IV. f> (IB-it IS): 86. 1903; Pilfer

in Nat. Pllanzeniam. ed. 2, 13: 247. 1020; Lillo, Contr. Arbolcs Ardent. 20.

1010; Herzog in \'cg. der Kick- IT,: 151, 159, 165. 1923; Florin in Svenska
Vet.-Akad. Handl. ser. 3, 10(1): 2S0. 1051; Covas, Revista Argentina Amon.
6: 26. 1939.

Vodonirtws au^ustijolia Parlatore in DC. Prodr. 16(2): 512. 1S6S, non Grbebach.

A shrub or tree up to 10 m. tall with trunk up to 70 cm. in diameter with

brown, somewhat fissured bark, branching from near the ground, having
numerous sub-verticillate branchlets. Terminal buds spherical with scales

carinate, acutate, or long apiculate. Leaves thin coriaceous, scattered,

fairly erect to patent, narrowly linear, gradually angustate to the spine at

tip. narrowing at base to a short broad petiole, 3-8 cm. long. 2-4 mm.
wide, mature leaves with revolute margin and with upper surface fiat or

with an open shallow groove; a narrow ridge at midvein on lower surface.

Cross-sections of leaves show continuous upper hypoderm. Pollen cones

3 6 fascicled on angular peduncles o 15 mm. long or with more than this

number of cones per peduncle due to cymose branching near the top.

bracts beneath cones lanceolate. 1 mm. long, followed by numerous
broadly ovate apiculate scab's. Microsporophylls with an evident tri-

angular upturned apiculus. Female cones on peduncles 5-10 mm. long,

appearing with new foliage, solitary in axillary position; receptacle 3-4
mm. long of about 3 fused scales bearing a single ovule (seldom 2) with

Named in honor of Martin Cardenas, one ot the most well-known of the South

American botanists, who, working at the Simon Bolivar University, Cochahamba,
Bolivia, is directing research, collecting, and L active in numerous projects furthering

hotam in South America.
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the free upper end of the fertile bract very short and membranous. Seed
spherical 5-6 mm. long, 4-5 mm. wide, with a very blunt, inconspicuous
crest. Pollination in mid-November at 700 m. near Tucuman.

Distribution-: Southern Peru. Bolivia and northern Ai-viuina at elevations from
1700-3000 m.

PERU: Torontoy, Cook & Gilbert 1188 (US).

BOLIVIA: Cochabamba: Steinbach 6025 (A, F). Tarija: Cardenas 133

(GH); Rincon de la Victoria, West 8417 <GH. CMo, I C; I'omina: Carnker in

1937 (Ph). Province unknown: Sierra de la Cruz, Kuntze 92 (NY-2 sheets),

Fiehrig 3569 (ex Berlin Herb.) (F).

ARGENTINA: Prov. Tucuman: El Saladillo, Jorgeson 82 (GH, fMo, US);
Tab. Wet more 912 (US), Yenturi v,W / (A, vMo, I'S). Venturi 9246 (US) ; Chicligasta,

Venturi 4594 (A,. CAS, jF, GH, Mo, EC, IS), Venturi 2978 (US); Burrovaeo,

Venturi 7725 (CAS, GH-2 sheets, |Mo, US). Prov. de Salta: Quachipas, Venturi

9811 (GH); Candelaria, Venturi 8753 (US, A).

20. Pilocarpus Milignus I). Don in Lambert, Finns 2: 20. 1824, ed. 2, 2: 120. 1828;

Filler in Pflanzenreich IV. 5 (Heft 18): 82. 1903; Pilfer in Nat. Pflanzenfam.

ed. 2, 13: 247. 1926; Bailey, Cult. Conif. 35. 1933; Florin in Svenska Vet.-Akad.

Handl. ser. 3, 10(1): 280. 1931.

Pilocarpus ehilinus L. C. Rich, in Ann. Mus. Hist. Nat. Paris 16: 297. 1810

(nomen), Comm. Conif. 11, pi. 1, fig. 1. 1826; Endlicher, Syn. Conif. 212. 1847;

(lav, V\. Chilena 3: K)2 "1316" (1852): Cordon, Pint-turn 270. 1858, ed. 2,

329. 1875; Carriere, Traite Conif. 2: 649. 1867: Parlatore in DC. Prodr. 16(2):

511. 1868; Neger in Bot. Jahrb. 23: 403. 189b; Wnrsddl. Trans. Linn. Soc.

London, ser. 2, 5: 301. 1897; Van Tieghem in Bull. Soc. Hot. Fiance 31!: loo.

1891; Reiche, Veg. der Erde 8: 65-64. Leipzig 1907; Dallimore & Jackson, Handb.

A much branched tree up to 20 m. high, twigs slender, their terminal

buds small, ovoid, scales long attenuate or less often distinctly apiculate.

Leaves spreading, linear lanceolate, sometimes falcate, long angustate

toward apex, tapering below to a. short petiole (several mm. long), 6-12

cm. long, 3-8 mm. wide with a narrow ridge above midvein, less distinct

or drying wrinkled and flat below. Leaf cross-sections show the upper

hypoderm interrupted. Pollen cones axillary to scales and closely aggre-

gated near tips of twigs or axillary lo leaves and more scattered, linear

filiform cylindrical 2-3.5 cm. long, 1-1.5 mm. wide, with microsporophylls

devoid of an apiculus. Seed cones solitary, axillary on slender peduncles,

8-20 mm. long, receptacle about 6-8 mm. long, bearing 1-2 ovules, of 2-3

fused scales with small tips, the upper part becoming abruptly divergent

when 2 seeds develop. Seeds oblong with a prominent blunt crest, 7-8

mm. long and 3-3.5 mm. wide.

Distribution: Mountains oi central and southern Chile, up to 900 m. Frequently

:epcion: Looser 3270 (GH). Pro
oseph 4935 (US)

;
Pirion 212 (GH)

(NY-2 sheets) ; Panquipulli, Josep

:ar Temuco, Sargent in 1906 (A, Mo)
429 (Mo), Gunckel 46 (F), Anon, ii
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San Juan, Anon, in 1000 (A), Anon, in 1ST: (OH); Quitaluto. Gunckel 899.3 (UC) ;

Osorno, Morrison 17n5S (GH, UC); La Union, Koln, 111! (A, Mo); PhUippi m 1888

(US), PMz>£z in 186.? (A. F, NY), Werdermann 354 (A, CAS, GH, F, Mo, fNY, UC,
US), UYn/rriHflHH .?5.? (CAS, F, GH, Mo, NY, UC, US), Hollrrmawr 306 (NY),
fiMcAfifn in 1896 (GH, US), Buchtien in isox (A), /.nrWa 467 (GH). Province
not Riven: Austro Andina, Poc^ig (tF, fMo), Anon, (ex Herb. Mus. Paris) (NY),
AV,/;, in 1912 (A), Bridges (NY).
CULTIVATED: Kew: Nicholson 64 (A), Nicholson 71 (A); Windsor Park,

Par£<T in 1903 (A). California: Golden Gate Park. Buchholz in 1942 (111).

Eastwood in 1916 (CAS), H-'a/r/jpr in VUQ (A), H'fl/f/»T in 1923 (CAS), Walthcr

in 1924 (A), Walt her 152 (CAS, NY) ; Anon, (ex Gordon Herb.) (A).

21. Podocarpus Sprurei Parlatore in DC. Profit. 16(2): 510. 1S68; Gordon, Pinetum
348. 1875.

Podocarpus glomerulus Pilfer in Pilanzenreich IV f> (Heft 18): 86. 1903, in part,

non D. Don; Pilucr in Nat Ptlan/enfani. ed. 2, 13: 247. 1926, in part ; Dallimore

& Jackson, Handh. Conif. 46: 1931. in part; sensu Diels in Hilili.it In-, a hot.

(Heft 29) 116: 57. 1037; sensu Rinibai h in Flora (Quito. Ecuador) 2: 119.

1042 non I) Don; Rimbach. Tropical Woods 31: 3. 1932.

A tree up to 10 m. high (often dwarfed to a shrub at high altitudes)

with reddish brown bark longitudinally furrowed and with numerous leaves

crowded on sub-verticillate branches. Terminal vegetative buds relatively

large, globose with coriaceous carinate scales, the outer lanceolate, apiculate

or short-acute, the inner ovate, acute or obtuse scales, both kinds with
scarious denticulate margins. Leaves erect to sub-patent, stiffly coriaceous,

straight or sub- falcate, linear elliptical or linear-lanceolate, gloss v dark
green, some with shallow open groove above, others with a low ridge above
midvein, paler and striate bluish mem lower surface, usually shortly

angustate at tip. Leaves near ends of twigs sometimes pungent, those
belonging to early leaves of a growth cycle may be broadly acute or obtuse
without a prickle. Leaves gradually narrowed at base to a short petiole

or sub-sessile, about 7..S 1 cm. loin.'. S 5.5 mm. wide (up to 7 cm. long on
vigorous lower bram lies or saplings), the margins usually slightly revolute.

Leaf cross-sections show interrupted hypnderm, vascular and' auxiliary

sclereids absent. Pollen cones (Plate VII. Fig. 5) fascicled in groups of

6-10 or more on stout axillary 15-25 mm. lomi peduncles, the peduncles
usually scaly or leafy and corymbosely branched above, cylindrical,

2-2.5 mm. in diameter, up to 10 mm. long, subtending bracts 5 mm. long,

the sporophyll with a broadly obtuse scarious apex. Occasional pollen

cones may also be found axillary, solitary and sub-sessile. Ovulate cones
(Plate VII,. Fig. 2) on axillary peduncles ?> 7 mm. long, receptacle 6-7
mm. long. Seeds sub-globose 7-8 mm. lorn:, minutely (rested with a ridge

along side.

While P. Sprucei Pari, was placed as a synonym under P. glomeratus by
Pilger with his description broadened to include both species, we have
become convinced that these are different species and should be treated as

such. It is not so easy to separate them on the basis of single characters

because both of them vary considerably, yet when all differences are con-

sidered they do stand apart.

Podocarpus Sprucei is not glaucous on the lower side of the leaf, whereas
P. glomeratus is normally very glaucous. It has wider leaves, many of

them obtuse or broadly obtuse without the prickle. The pollen cones



19481 BUCHHOLZ AND GRAY, REVISION OF PODOCARPUS 145

differ as may be seen in the descriptions, are larger in P. Sprucci, more

numerous per cluster and have much longer bracts subtending the outer

cones. The seeds of P. Sprucci are larger, on longer peduncles.

It is likely that for both species several varieties may become recog-

nizable. The cultivated specimens represented by Rose & Rose 22307

show the longest leaves.

Distribution: In Ecuador, central and we-tern cordillera from Chimborazo north

into Colombia.

Specimens examined:

ECUADOR: Parama de Naba, Spruce 5519 (isotype, tF, GH) ; Andes west of

Cuenca, Lehmann 4812 (tF): Chimborazo, Andre 139 (F, GH, NY); Andre 3937

(F, GH, NY, fUS) ; Western Cordillera, Rio Chimbo, Rimhach n26 (tF, NY, US);
central Ecuador indn i S (] (-11 \N Incaliu not iven Mutis 637 (probably

colli 1 n F 11 Caldas) (US).

CULTIVATED: Ecuador: vicinity of Huigra, Rose & Rose 22307 (F, NY,
GH, US).

22. Podorarpus I.amhe.tii Klot/sch in Endlichcr, Syn. Conif. 211, 1847; Eichler in

FI. Brasil 4(1): 432, pi. 115. ISO.?; Carriere, Traite Conif. 648. 1867; Parlatore

in DC. Prodr. 16(2): 512. 1S68; Van Tiriihem in Hull. Soc. Rot. France 38:

169. 1891; Pilper in Pflanzenreich IV. 5 (Heft 18): 86. 1903; Dallimorc &

ladwm. Handh. Conif. 48. 1923, 1«31; Florin in Svrnska Yet.-Akad. Handl.

ser. 3, 10(1): 279. 1931.

I'ot/ocarpus an^uslifalius Niederl. in Hauman \ Vanderv. Mus. Nat. Ruenos Aires

29: 7. 1917, non Pari.

A large tree with numerous branches and branchlets, sub-verticillate with

crowded foliage. Terminal buds spherical, scales broadly ovate, obtuse,

with thin scarious margins (outer bud scales of 2-year-old seedling apic-

ulate) . Leaves erect to patent, linear, obtuse, or acute, and pungent, shiny,

either flat or with midrib obscure or with open groove above, dull beneath,

with a broad ridge below midvein, up to 3-4 cm. long. 2-$ mm. wide.

Sections of leaves show continuous hypoderm, no vascular nor auxiliary

sclereids. Pollen cones numerous, 3-6 at tip of naked axillary peduncle,

those of Glaziou 7852 5 mm. long (10-15 mm. long, 2.5 mm. wide on a

cultivated plant Hochne 14484). Female cones solitary on peduncles

5-8 mm. long; receptacle about 4 mm. long, of a pair of fused scales, with

free scale.

BRAZIL: Minas: Mono Cavado, Glaziou 7852 (tF, US); Sellow (ex Herb.

Mus. Hist. Nat. Vindob.) (tF) ; Campos do Jordan, Harshber K er u34 (Penn, tUS) : San

Paulo. Netto 4432 (US).

,
Ypiran.sra Horto d<> Mu- If,,rlnie 4*2 s (NY).

This plant differs from species in having a few of outer terminal bud

scales apiculate. its linear-lanceolate leaves 2.5-5 cm. long. 3.5 -5 mm.

wide, with more broadly acute or obtuse tips, not pungent or scarcely

sharp pointed. Pollen cones (based upon a cultivated specimen, Lueder-

waldt 14844, with longer leaves and some of them punge

3-6 at tip of peduncles 10-14 mm. long, cylindrical, 10-15 mn
2.5 mm. wide.
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BRAZIL: Serra de San Jose, Glazhm 1fi.*?5 (OH, NY, + CS) ; Glaziou 17770 (fF)
;

Serra do Cip6, Barreto & Brade 1145 (tF).

CULTIVATED: Brazil: San Paulo, Ypiranpo Horto ex Mus. Paulista 6431,

Luederwaldt 14484 (A).

23. Podorarpus Leonii Carabia in Caribbean Forester 2: 92. 1941.

An arborescent shrub or small tree 6-7 m. high. Terminal buds ovoid

with scales arising from a broad base, thin at margins, carinate and long

apiculate. Twigs densely leafy, with leaves < rowded when on short shoots

(internodes 2 (. mm. on longer shoot with internodes more than 1 cm.).

Leaves patent to more spreading, coriaceous, straight or seldom falcate,

elliptical, tending toward oblaneeolale. acute and pungent apiculate, nar-

rowed below into a very short petiole. 2 5 cm. long, 5 10 mm. wide with

midvein tlat or scarcely at all impressed above and narrowly prominent

below. Pollen cones 'unknown. Female cones solitary, axillary, on

peduncles 4-5 mm. long, with upper free ends triangular. Seed ovoid,

8 mm. long. 4 mm. wide, with a distinct 1 mm. long conical crest.

Distribution: In eastern Cuba, Oricnte, Sierra de Imas, Purton del Mote, at

500 m. elevation..

Specimens examined:

CUBA: Leon 12102 (type coll. fNY), Leon 12103 (tNY) ; Skafer 8785 (tNY).

This entity resembles a previously described variety. P. Buchii var.

latifolius, from nearby Haiti. However, the latter has slightly longer

peduncles and somewhat longer leaves than this type specimen of P.

Leonii. There may be other differences. The differences among the

Cuban and Haitian species seem to have the value of varieties rather than

species. However, there are available, thus far, so few specimens from

Haiti and Cuba that we do not feel justified in placing these in synonymy.

One might suggest that in this region there are species in the making that

deserve most careful study from numerous collections in several localities

of both islands ' differences that may have arisen since the separation of

these mountain masses by the Windward Passage.

24. Podocarpu- \ ictorinianii- Carabia in Caribbean forester 2: 92-93. 1941.

An arborescent shrub, many-branched, the branches lax. Terminal

buds ovoid with long apiculate. erect or spreading scales arising from a

broad base, carinate and scarious at margins. Leaves lax. straight or very

slightly falcate, elliptical. 3-5 cm. long, 10 13 mm. wide, acute and

pungent-apiculate at tip, narrowed into a short petiole below, essentially

flat above and below with ridge at midvein only near base. Pollen cones

unknown. Female cones on peduncle of unknown length; receptacle of a

pair of fused scales with free apices obtuse, becoming very fleshy, 15 mm.
long and 10 mm. wide. Seed single, 10 mm. long, 5 mm. wide with a

conical curved or oblique 2 mm. long crest.

Distribution: Only collection from Monte \ erde. Orientc. in Eastern Cuba.

CUBA: Oriente. Monte Verde. Wright 1
'<>/ mounted on left half of sheet bearing
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25. Podocarpus angustifolius Grisebach in Cat. PI. Cubensis 217. 1866; Van Tieghem
in Bull. Soc. Bot. Franc; 38: 169. 1S01

: PiL- t ,- in Pllanzenrei Ji IV. 5 (Heft IS):

89. 1903, excl. syn. ; Dallimore & Jackson, Handb. Conif. 39. 1923, 1931, excl.

syn.; Florin in Svenska Yet.-Akad. Handl. ser. 3, 10(1): 279. 1931; Florin

in Arkiv. Bot. 2SA(5): 2. 1934, excl. P. avhtulata Pari.; Carabia in Caribbean

'Forester 2: 92, 1941.

An arborescent shrub with sub-verticillate branches and spreading

foliage. Buds spherical or ovoid with broad carinate scales bearing long

slender apiculus. Leaves linear, patent, sub-coriaceous, narrowed toward

apex ending in a spine, on upper side with a slight ridge above midvein,

revolute at margin when mature, with a narrow ridge at midvein on lower

side, narrowed near base into a short petiole. 4 7 mm. long, 3-4.5 mm.
wide. Pollen cones axillary to leaves oi previous year's growth, sessile,

cylindrical, 10-15 mm. long, 3 mm. wide, the microsporophylls with

upturned broadly obtuse, scariously dentate tips. Ovulate cones on

peduncles 2.5 to 4.5 mm. long, receptacle of a pair of scales connate below.

unequal, spreading and obtuse above, bediming fleshy. Seed 7 mm. long,

crested.

Distribution: Only collections from western Cuba, on Pinar del Rio, Sierra del

Organos, El Retiro Gripe de Rosario, San Diego de Tapia and San Miguel (Carabia).

Sl'I.I imf.n examined:

CUBA: tf'right 31SS (fragment ex Gottingen Herb, fGH, tMo, NY, US, YU).

26. Podocarpus arislulatus Parlatore in DC. Prodr. 16(2): 513. 1868; Carabia in

Pilocarpus Purdiranus !. parvijolia Grisebach in Mem. Amer. Acad. Sci, n. ser.

An abqrescent shrul) becoming a tree with sub-verticillate branches.

Buds spherical with outer scales narrowly ovate, carinate, strongly apic-

ulate and scarious at margins. Leaves sub-patent to spreading, coriaceous

and shiny, up to 4 cm. long. 5 7 mm. wide, somewhat oblanceolate, broadly

acute at the aristate apex, narrowed below into a short petiole, essentially

flat on upper surface or with a suppressed ridge above midvein. sometimes

slightly revolute at margins, with midvein more prominent below than

above. Pollen cones cylindrical, axillary to leaves or bracts of previous

year, sessile, 9-12 mm. long. 3 3.5 mm. wide. Microsporophylls with

scarious broadly obtuse upturned apex. Ovulate cones on peduncles 2-3

mm. long, receptacle of 2 connately fused scales, spreading and obtuse,

becoming fleshy above, up to 7 mm. long, the sterile scale narrow and

shorter. Seed 7- 9 mm. long. 4-5 mm. wide, edged by a ridge and with a

pronounced crest.

Distribution: Mountains of eastern Cuba.

CUBA: Monte Ve

(PS).

e, Repert. Spec. N
1. L934; Florin

abia in Caribbean I
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A shrub 2-4 m. tall with thickly leafy branchlets (internodes 1-3 mm.
long). Buds nearly ovoid with broadly rounded carinate scales, the outer

with a mucro about half as long as scale. Leaves stiffly coriaceous, straight

or slightly falcate, linear-lanceolate, with spine at apex, narrowed below
and sub-sessile, 1.5-2.5 cm. long, 3 4 mm. wide. Hat or with a slight ridge

above midvein on upper surface, the margins tending to be revolute and
with midvein prominent below, where there are fine longitudinal striations

on each side of midvein. Pollen cones unknown. Ovulate cones on short

peduncles 1-2 mm. long; receptacle of 2 fused scales 3-4 mm. long, connate
below, spreading above, with free triangular apices, becoming bright red

when ripe. Seed ovoid 6-7 mm. long, 3.5- 4 mm. wide, with ridge and a
conical crest 1 mm. long.

hisTinni [n>\: Mountains ot eastern Cuba at 500 900 m alt.

Specimens examined:

CUBA: Sierra de distal. Ekman 6700 (tvpe coll. fHcrb. Stockholm): Sierra

Moa, J. A. Shafer S05S (
fXV, US)

; Camp San Benito. J. A. Shafer 4086 (XV).

2S. Podoearpns Buchii Crhan in Fedde Repert. Spec. Nov. Res. Ye£. 19: 298.

1924; Florin in Arkiv. Hot. 25A: 2. 1934; Florin in Svenska Yet.-Akad.
Handl. ser. 3, 10(1): 279. 1931; Moscoso, Cat. Florae Dominj:ensis 1. 1943.

A tree 6 m. or more high with dark green crowded foliage. Terminal
buds nearly globose with orbicular carinate scales, the outer ones apiculate,

the inner blunt. Leaves stiffly coriaceous, straight or only slightly falcate,

linear-lanceolate, ending in a stiff spine 1-1.5 mm. long, narrowed at base
to a 1 mm. long petiole, or sub-sessile, 1.5-2.8 cm. long, 4.5-6.5 mm. wide
(Ekman 1403 from type locality has leaves up to 4 cm. long and 9 mm.
wide, may be juvenile or belong to var. latijolius), with midvein somewhat
prominent above toward base of leaf, obscure and slightly impressed
toward tip, very conspicuous on lower side, stomatal rows conspicuous as

longitudinal stripes. Pollen cones unknown. Ovulate cones axillary on
peduncles 7-8 mm. long, receptacle of a pair of fused carinate scales, 8-10
mm. long, becoming very fleshy. Seeds elliptical 7 S mm. long, 4-4.5

mm. wide, with a very prominent fiat recurved crest, 1-1.5 mm. long.

Distkiih xiox: In mountains of Haiti near Bellefontaine.

Specimens examined:

HAITI: Morne Montie, Ekman 5738 (lex Florin); Massif de la Belle, Ekman
1403 (US); Mornes des Commissairos, Holdridge 1252 (US).

28a. I'o.loearpus MuHiii var. latifolius Florin in Arkiv Bot. 2SA: 3. 1934; Moscoso,
Cat. Fl. Domiimensis 1. 1943.

Pod,'Carpus an^ir-tijidius var. Wrigiitii Crhan in Svmholae Antill. 8: 4. ! 020.

An arborescent shrub or small tree with larger leaves up to 10 cm. long
and 10 mm. wide, with a groove above midvein in many of its leaves,

otherwise similar to typical form of species. (Nash & Taylor 1715, a
shrub 4 6 ft., with leaves up to 5.8 cm. long and 10 mm. wide may repre-

sent a large juvenile foliage.) Female cones on peduncles 4-7 mm. long,

receptacle a pair of fused scales 3 4 nun. long, connate below, divergent

above. Seed ellipsoidal 6-7 mm. long, 3.5-4 mm. wide, with a prominent
conical flattened crest, smaller but very similar to species.

Distkiiu'tion: Haiti in Massif du Xord.

Specimens examined:

HAITI: Morne Belanse, Ekman 4015 (isotype, tUS), -\ash & Taylor 1715 (US).
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This variety is very similar to P. Leonii Carabia but differs in having

longer peduncles and receptacle, and somewhat smaller seeds. The plants

are probably closely related in their origin and each has undergone slight

changes since becoming isolated from the Cuban mountains by the Wind-

ward Passage.

29. Podocarpus nubigenus Lindlev in Paxton, Flow. Garden 2: 162, fig. 218.

1851-52, in Jour. Hort. Soc. 6: 264. 1851; Gay, Fl. Chilcna 5: 404. "1849"

(1852); Carriere, Trade Conif. tot). 1867; Parlatore in DC. Prodr. 16(2): 513.

I.So.S; Van Pie-hem in Pull. Soc. Hot. Frame M: 169. 1891; 1'ilger in Ptlan/m-

reich IV. 5 (Heft 18): 82. 1903; Pilger in Nat. Pilanzenfam. ed. 2, 13: 247.

192o; Reiche, Veg. der Erde 8: 63-64. Leipzig 1907; Dallimore & Jackson,

Handb. Conif. .vv 1923. 1931; Covas, Revista Argentina Agron. 6: 24. 1939;

Florin in Svenska Vet.-Akad. Handl. ser. 3, 10(1): 279. 1931.

Saxe-Gothaea gracilis Hort. ex Gord. Pinet. 280. 1858.

A tree up to 15 m. or more in height. Branches short, sub-verticillate

and sub-opposite, thickly leafy, clothed by decurrent leaf bases, forming a

grooved surface. Buds conically ovoid, of coriaceous lanceolate or atten-

uate pungent scales (Plate VIII. Fig. 1). Leaves stiffly coriaceous,

crowded, linear-lanceolate, patent to divaricately spreading, green above

with a distinct ridge above midvein, fiat beneath but with a pair of glaucous

bands ( Plate VI 11. Fig. 2) on each side of midvein, with stomata confined

to these bands, leaving green margins. 2-4 em. long. 3-5 mm. wide, with

pungent or acute tips, narrowed below, sessile, with leaf bases decurrent

on the stem. Leaves usually retained for many successive years growth.

Cross-section of leaf shows organized transfusion tissue absent; it is repre-

sented by a few isolated sclereids only; hypoderm on upper side is

continuous. Pollen cones solitary, axillary, or fascicled 1-3 mm.

peduncles, usually aggregated near tips of twigs (Plate VIII. Fig. 2), and

arising on twig 'of newest growth, subtended by triangular, carinate,

apiculate bracts, sessile, or when clustered or fascicled on peduncles up to

5 mm. long, cylindrical, 9-15 mm. long, 2.5 mm wide. Microsporophylls

with prominent, broadly obtuse and scarious margined upturned apiculus.

Female cones (Plate VIII, Fig. 3) axillary, of a pair of fused, thickened,

unequal scales with spreading triangular apices, becoming fleshy, on

peduncles 1-1.5 mm. long. Seed sub-globose, elongated by a very blunt

crest, about 9 mm. long and 8 mm. wide.

Chile and Argentina (19 S. Pat., the southernmost range of Podocarpus)

.

CHILE: Santiago: Ames in 1906 (US). Valdivia: Hills above Corral,

West 4SS> (GH, Mo, PC), Gunckel 57 (tE, Mo), Sargent in 1906 (A, tMo) ;

Cordillera de la Costa, Anon. (A); Osorno, Morrison 17628 (GH, UC)
;
Cordillera

Pelade, Chaihuin, Giouk.l >'"Jv (A), Krause s.n. (PS); 1 revianus in 1863 (ex

Philippi) (NY); Buchtien s.n. (US). Chiloe: King's Collector, (NY); Junge

90 (tMo); Alman, Espinosa 113 (Mo); Puerto Montt, Joseph 3308 (US). Pata-

gonia: Eden Harbor, Ball in 1882 (GH, NY); Hill in 1872 (GH). Province

ARGENTINA: Rio Negro Territoria, between Puerto Blest and Laguna Frias,
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EXPLANATION OF PLATES

PLATE I

Rrichri, Carlos Reiche in 192 7 from Puebla,

Figure 2. Podocarpus Vittirri, Stcycrmark 55098 from Federal District, Venezuela,
shmvum auxiliary sclercids in palisade and mesophyll. X 65.

FIGURE 3. Podocarpus Roraimae Pilger. Stry.rmark 58<J.)<j from Ml. Roraima,
Venezuela, showing la rue In puderm hbei> and the large lumen of the lower hypoderm

PLATE II

liom Ml.

peduncles i

1. Podocarpus Matudai var. macrocarpus, Matilda 956 on
Ovando in Chiapas. Mexico.. Arming Ion- vegetative In

.)f seeds. Natural size.

April 5, 1956,

Figure 2. Podocarpus Matudai
mala, showing three seeds which h ad been kept in alcohol and on the right a single

dried seed for comparison. Both

PLATE III

atural

Figure 1

F.pi.|enm>,

1. Podocarpus Pittieri, Stryrrmark 57035 from Fede ral Disi net, Venezuela

Figure 2. Podocarpus Rushy/\

> 570, showing smaller cells and 1

Rushy 2463 from Mapiri . Boliv ia. Epidermis,

Figure 3. Podocarpus Steyermarkii, Steyennark 60876 fro

showing deep groove a! upper midrib, single resin canal, III,

vascular bundle, win- like transfusion tissue with accessory trai

ing from above and below into blade of leaf. X 65.

m Bolivar, Venezuela,

PLATE IV

bud Male.,,

. Podocarpus Rusbyi, Rushy 2463 from Bolivia, showing 1

Natural size.

PLATE VI

Figure 1. Podocarpus ^uatnnalcnsis var. piiictoruiu, Bartlrtt 13109 \

Ridge, British Honduras, showing prominent midrib, interrupted hypoderm
and fibers above vascular bundle. X 65.

Figure 2. Podocarpus prnduliiolius. Sirvcriuurk 57115 from Tachira,
showing blunt, rounded, almost swollen margin and doubled hypoderm. x

Figure 3. Podocarpus oh-ifalius. Smith 6856 from Mt. Poas, Costa Ric;
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Figure 2. Podocarpus Sprucei Pari., Spruce 5519 from Parama de Naba, 1

Female branch. Natural size.

FIGURE 2. Podocm-pit nuh nut l.mdl (,un<k,l .W I rum Yaldivia, Chili, show

pollen cones and glaucous bands on under side of leaves. Natural size.

Figure 3. Podorarpus nubi^nuo Lindl . Ball in 1882 from Patagonia, CI

showing fruit with short peduncles. Natural size.
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NOTES ON SOME PAPl Al\ COLLECTIONS OF
MARY STRONG CLEMENS

E. D. Merrill and L. M. Perry

This paper consists of records of various species of flowering plants
occurring in Northeastern New Guinea, formerly Kaiser Wilhelms Land:
20 species and 2 varieties are described as new. The collector, Mrs. Man-
Strong Clemens, has prosecuted field work in the region for several years.
sending her material to Berlin for identification previous to the develop-
ment of the present world war. When Germany became involved in war she
commenced to send her botanical material to Professor H. H. Bartlett of
the University of Michigan and he in turn provided us with a study-set.
Thus the species discussed in this paper are represented in the Herbarium
of the University of Michigan and in the Herbarium of the Arnold
Arboretum. The actual types are preserved in the latter institution.

Late in December, 1941, or early in January, 1942, Mrs. Clemens was
evacuated from Lae, with other Caucasian residents, to Port Darwin,
Northern Territory, Australia, and is now at Brisbane, Queensland,
Australia. Being evacuated from New Guinea by airplane she was forced
to leave behind all of her equipment and her assembled botanical collections

and it is highly probable that all this material has been lost or d est roved.
Our work on the Clemens New Guinea collection has been prosecuted in

connection with our studies of the extensive botanical collections made by
Mr. L. J. Brass on the three Richard Archbold Expeditions to New Guinea— Port Moresby and the Owen Stanley Range; the Fly River region; and
the Mount Wilhelmina region in the Snow .Mountains of Netherlands New
Guinea. We also have the Brass and kajewski collections made for the
Arnold Arboretum in New Guinea and the Solomon Islands which are being
studied in conjunction with the New Guinea collections from other sources.

BALANOPHORACEAE
Balanophora Oo^K-iz.vana \alH.m, Nov Guin it: <M9. /. Ml. 1913; Ridl. Jour. Linn.

Soc. Bot. II. 9: 147. 1916; Lam, Nat. Tijdschr. N.rl.il In, I KH: 277, 294. 1928,

89: 131. 1929; Harms in Engler & Prantl, Pflanzenfam. ed. 2, 16b: 334. 1935.

NORTHEASTERN NEW GUINEA: Boana, Clemens -tlM, Mav November 1940,
alt. 750-1630 m.

The species has been reported from several localities in Netherlands New
Guinea, but this seems to be the first record from Northeastern New

ARISTOLOCHIACEAE

Aristolochia dictyophlebia sp. nov.

Scandens; caulibus tort is leretibiis inconspicue pubescentibus; foliis

rigide coriaceis pellucido-punctatis, petiolatis, petiolo 2 2.5 cm. longo ±
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dense pubescente, lamina late lanceolata 10-19 cm. longa 3-7 cm. lata

apice longe acuminata basi auriculata, supra subnitida, novella consperse

minute pilosa, subtus minute pflosa, nervis basalibus tantum 3 ceteris

utrinsecus 3 vel 4 supra distinctis subtus prominentibus, reticulo clathrato

supra manifesto subtus promiuulo: inllorcscentiis axillaribus 4 cm. longis

axi dense pubescente; floribus pedicellatis, pedicellis ± 1 cm. longis dense

pilosis, bracteis minutis; perianthio 3 cm. longo extus pubescente intus

glabro, basi dilatato vix 1 cm. longo hinc augustato sursum dilatato, tubo

curvato 1.5 cm. longo, limbo hypocrateriformi trilobo lobis 1 cm. diametro

rotundatis apiculatis costatis; gynostemio 3.5 mm. longo, antheris 6

oblongis 1.8 mm. longis; stigmatibus 6 circiter 2 mm. longis; ovario 1 cm.

longo, 6-loculari, l<>ngiludin;diter sulcato.

NORTHEASTERN NEW GUINEA: Ogeramnang, Clemens 4901 (type), January

1937, alt. about 1650 m., forest hill (vine; Bowers dull wine-purple with yellow);

Sattelberg, Clemens 1027, March 1930, alt. 1020 m„ roadside up mountain (vine on

small tree or shrubby bamboo; flowers dark purple or wine with pale markings).

These collections were sent to us under the name Aristolochia pithecurus

Ridl. The flower does not at all correspond with the original description

of that species. We have indicated elsewhere that this type ought to be

We have another collection from this same region: Kulungbufu, Clemens

6520, June 1937, alt. about 1600 m. The leaves are shortly acuminate or

at times almost obtuse with a very short acumen. With the leaf-specimen

was a single detached 6-winged immature fruit 5.5 cm. long. In the axils

of the leaves are branching axes of inflorescences up to 10 cm. long with

scars 5 mm. or more apart. Whether or not the fruit belongs here we

cannot say. The venation of the leaves is similar to that in our species

but the leaves are shorter in proportion to their width, the axis of the

inflorescence is stouter and much longer than in the material we have

chosen for the type. The fruit is unlike that of any other described New

Guinean Aristolochia.

Aristolochia crassinervia O. C. Schmidt, Bot. Jahrb. 58: 491. 1923.

NORTHEASTERN NEW GUINEA: Boana, Clemens 41750, August 1940, alt.

This collection agrees well with the description of the type. We note,

however, that on all the veins of the lower leaf-surface are short fine

spreading hairs, a character not mentioned in the original diagnosis.

Aristolochia tagala Cham. Linnaea 7: 207, t. 5. ). 3. 1832; Merr. Enum. Philip. Fl.

AristJlochia me^alophylla K. Schum. in K. Schum. & Hollr. Fl. Kaiser Wilhelms Land

Berl. 2: 113. 1898; K. Schum. & Lauterb Fl. Deutsch S< .utzgeb Sudse< \ 1

1900; Rechinger, Denkschr. Math.-Nat. Kl. Akad. Wiss. Wien 89: 549. 1913;

Lauterb. Bot. Jahrb. 52: 106. 1914.

NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 10769,

alt. 240-600 m.; Boana, Clemens 41622, alt. 750-1350 m.

Although the leaves of this specimen are a little larger than are those in

our Philippine collections, we fail to note any characters by which the two
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species may be distinguished. Lauterbach in his .summary of the New
Guinea species recognized this and suggested that the two might be varietal.

Aristohc/iia ta<>ala Cham, is a species of wide geographic distribution.

Polygonum attenuatum R Br. Prodr. Fl. Nov. I loll. 420. 1810; I

Bot. Buitenz. III. 8: 162. /. 5. 1927.

NORTHEASTERN NEW GUINEA: vicinity of Kajabit Missio

August 1939, alt. 240 m., near a small lake.

This species has been recorded by I)anset from Australia

Chenopodium cj

Fl. 4: 1243. 1901.

NORTHEASTERN NEW GUTNEA: vicinity of Kajabit Mission, Clemens ,

November 1939, alt. ± 540 m., open place near village.

This seems to be the first Chenopodium record for Xew Guinea,

species is Australian, and judging b\ the habitat and Mrs. Clemens'

"have seen this in Markham Valley growing with tobacco." this i

adventive rather than a native species in Xew Guinea.

l.-mali, Gomiana Ko\b. e , DC var malaiana Miq. Ann. Mus. Hot. Lugd.-Bat. 4:

Clematis Vitulba Linn. var. javana [DC.) (). Ktze. Verh. Bot. Ver. Prov. Brandenb.
26: 100. 1885; K. Schum. & Hollr. El. Kaiser Wilhelms Land 47. 1889; K.
Schum. & Lauterb. Fl. Deutsch. Schutz-eb. Sudsee 311. 1900.

Clematis Gouriana Roxb. sensu Kaneh. & Hat us Hot. Ma-. Tokyo 52: 354. 1938.

NORTHEASTERN NEW GUINEA: Wantoat, Clemens U027A, January 1940, alt.

>ne for this plant, although it

i overlooked.

Clematis I'ickeriiigii A Gray var novo-guineensis var. nov.

A forma typica differt folds interdnm simplicibus coriaceis, nervis

ptimariis conspicuiv reticulo manifesto.

NORTHEASTERN NEW GUINEA: \ un/ainu, Clemens 414S (type of var.),

In the Clematis collections from Papuasia, this specimen is the closest

to Fijian material representing typical Ch niatis /'/'< kcringii A. Gray. This
is a staminate collection with somewhat obovate flower-buds and anthers
with a very short appendage at the apex of the connective as in the Fijian

material; the leaves, on the other hand, arc sometimes simple and definitely

coriaceous, and the primary venation is conspicuous.

Clematis papua.-ica Men \ Perry var pul.i -< .ns var. nov.

A typo recedit ramulis novellis crispe hirtellis, foliolis supra parce, subtus

_1_ dense hirtellis; pedicellis brevibus 0.5 1 cm. longis.

NORTHEASTERN NEW GUINEA: Matap, Clemens 40979 (type of var.),
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This variety differs from the type in the more copious pubescence of the

branchlets, the inflorescences and the leaves. In the specimens cited there

is considerable variation in pubescence. Clemens 1356 has leaves almost

glabrous enough to belong to the species.

Frutex scandens; ramuiis novHlis leviter sulcatis glabris; folds sim-

plicibus valde coriaceis elliptic is 6-12 cm. longis 3 6 cm. latis, basi

rotundatis apice abrupte acuminatis. acumine 1 1.5 cm. longo. margine

integris vel supra medium parcc dentato-serratis. 5-nervatis, trabeculis et

reticulo utrinque prominulis; petiolo 1.5 7 cm. longo; paniculis axillaribus

quam folds longioribus; axi. ramuiis et pedunculis minute fulvo-

pubescentibus; sepalis 4: staminibus 4. antheris aristatis; achaeniis ± 20,

immaturis, ovato-oblongis 1 mm. longis hirtellis in stylum persistentem,

pilis longis plumosum. curvatum 1 2 cm. longum attenuatis.

NORTHEASTERN NEW GLTNEA: O-eramnang. Clemens 4447 (type), Nov-

The number of sepals and the anther-characlers arc drawn only from

very small undeveloped buds. The specimen is very fragmentary, but it

appears to be distinct enough by its simple strongly coriaceous leaves, the

larger ones dentate above the middle, and the venation being very obvious

on both surfaces.

Lmim. uliis Keysseri Schlcchter in Diels, Bot. Jahrb. 62: 47'). U
NORTHEASTERN NEW GLTNEA: Golinteng, Sarawaket,

uary 193 7, alt. 2100-2400 m, wet open place; Flap Trail. (

940, alpine. Previously known only from the type-collection.

1927, op. cit. 10: 220.

NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, near Markham

River, Clemens 1061 7 bis, August 1939, alt. 240-000 m. Previously known from

Cassia Ahsus Linn. Sp. PI. 376. 1753; J. G. Baker in Hook.f. Fl. Brit. Ind. 2: 265.

1S7.S: Koorders, Exkursionsfl. Java 2: 368. 1912.

NORTHEASTERN NEW GFTNEA: vicinity of Kajabit Mission, Clemens 10602,

September 1939, alt. 240-270 m., Markham Valley grassland (flowers reddish yellow).

Probably introduced.

Crotalaria alata Hamilt. ex I). Don Prodr. 241. 1S25; Roxb. Hort. Beng. 98. 1814,

nomen nudum, Fl. Ind. ed. 2, 3: 274. 1832; K. S, hum Notizbl. Bot. Gart. Berl.

2: 11'). 1SQS; K. Schum. & Lauterb. Fl. Deutsch. Schutzgeb. Sudsee 350. 1900.

NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 10654,

40775, August-December 1939, alt. 240-600 m. Previously reported from Papuasia

on the basis of a collection from the Bismarck Archipelago.

Crotalaria rhinensis Linn. Syst. ed. 10, 1158. 1759; Merr. Enum. Philip. Fl. PL 2:

NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 10776,
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itinum (Willd.) DC. Prodr. 2: 2.vX. 1S25; Schindl. in Rep. Spec.

Nov. 21: 6. 1925.

Hedysarum velutinum Willd. Spec. PI. 3(2): 1174. 1802.

Hedysarum lasiocarpum Beauv. Fl. Oware Benin 1 : M. t. 18. 1804 [1805].

Hedysarum latifolium Roxb. Fl. Ind. ed. 2, 3: 350. 1832.

Desmodium latifolium DC. Prodr. 2: 32S. 1S25; K. Schum. & Lauterb. Fl. Deutsch.

Schutzgeb. Sudsee 355. 1900.

Desmodium lasiocarpum (Beauv.) DC. Prodr. 2: 328. 1825.

NORTHEASTERN NEW GUINEA: vicinitj of Ka.ial.it Mission, Clemens 106.120,

10830K, August-December 1939. all. 240 600 m. Reported from several places in

Papuasia as D. latifolium DC.

Desmodium tortuosum (Swartz) DC. Prodr. 2: 332. 1825.

Desmodium purpureum Fawcett & Rendle, Fl. Jamaica 4: 36. 1920, non Hook. &

NORTHEASTERN NEW GUINEA: Finschhafen, Clemens 4215, September 1936,

near harbor; Kajabit, Markham Valley, Clemen^ !050v, July 1939, alt. 2400-3000 m.
An American species introduced.

Glycine tomentosa Benth. Fl. Austr. 2: 245. 1864; F. M. Bail. Queens], Fl. 2: 423.

1900; C. T. White, Proc. Roy. Soc. Queensl. 34: 35. 1922; Merr. Enum.
Philip. Fl. PI. 2: 304. 1923.

NORTHEASTERN NEW GUINEA: Kajabit. Markham Valley, Clemens 10542,

August 1939, alt. 2400-3000 m., grassland. Previously reported for New Guinea
from Yule Island, Papua.

Mucuna Clemensiae sp. nov.

Scandens; ramulis petiolis petiolulis pedunculisque fulvo-tomentosis;

petiolo 5-6 cm. et rhachi 1.5-2.5 cm. petiolulisque 7 mm. longis. foliolis

ovatis vel late ellipticis, 9-12 cm. longis. (. S.5 cm. Iatis basi rotundatis

lateralibus obliquis apice acutis vel a< utilise ul is, supra pubescentibus
subtus subadpresse villosulis, nervisprimariis utrinsecus 6-7 supra distinctis

subtus prominulis; inflorescentiis axillaribus racemosis cum alabastris 12

cm., cum fructu 18 cm. longis; alabastro: calyce dense pubescente pilis

urentibus conspersis hispido. tubo S mm. longo. 7 mm. lato, campanulato,
lobo superiore 3 mm. longo bilobo rotundato, lobis lateralibus 4 mm. longis

2 mm. Iatis acutiusculis. lobo infimo 6 mm. longo breviter acuminato;
vexillos fere ala acquante; legumine 17 cm. longo 3.5 cm. (suturis alatis

7 mm. inclusis) lato. valvis oblique transversim lamellatis, lamellis circiter

7 mm. Iatis; seminibus cinereis subnitidis leviter compressis 1.5-2 cm.
longis, 1.3-1.5 cm. Iatis, 1 cm. crassis hilo nigro.

NORTHEASTERN NEW GUINEA: Tobou, Clemens 6573 (type), June 1937,

alt. circiter 1300 m. ; Salamaua, Clemens 46. August 1935, alt ± 200 m.; Ewat,
Clemens 11366, April 1940, alt. 1200 m.

Mucuna Clemensiae is closely related both to .1/. cyanospcrma K. Schum.
and M. amblyodon Harms. The latter apparently has larger flowers and
the former a shorter calyx tube with narrower acuminate lobes.

Pueraria textilis Lauterb. & K. Schum. in K. Schum. & Lauterb. Fl. Deutsch. Schutzg.

Sudsee 368. 1900.

NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 10770,

40781, August-December 1939, alt. 240-600 m. ; Boana, Clemens 41730. May-November
1940, alt. 750-1350 m. (flowers purple with cream-colored spot on banner).

In these collections the long hairs on the branches are strongly reflexed.
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The flat immature minutely pubescent pods with somewhat undulating

margins and curved tips are reflexed along the axis of the inflorescence;

fruiting pedicels about 2 mm. long; flowers almost sessile.

Rhynchosia minima (L.) DC. Prodr. 2: 385. 1825; F. M. Bail. Queensl. Fl. 2: 440.

1900; Merr. Enum. Philip. Fl. PI. 2: 316. 1923.

NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens

lOfilSbis, August 1939, alt. 240-600 m.

Apparently this is the first record of this tropical and subtropical species

for New Guinea.

MELIACEAE
Dysoxylum intermedium sp. nov.

Arbor ± 25 -cm. diametro; foliis ± 5-jugis impari-pinnatis petiolatis;

petiolo 12 cm., rhachi ± 30 cm. longo; foliolis subalternis, 15-22 cm.

longis et 8-13 cm. latis, chartaceis, late ellipticis. basi inaequilaterali-

rotundatis vel interdum cuneatis. apice breviler et obtuse acummatis. supra

glabris vel costa et interdum nervis pubescentibus, subtus velutino-

pubescentibus; nervis primariis utrinsecus ± 12 utrinque manifestis

patentibus ad marginem arcuatis, venis subinconspicuis; petiolulis ± 3

mm. longis; paniculis supra-axillaribus (?) vel lateralibus (?) ante anthesi

± 30 cm. longis irregulariter ramosis, ramis ± 10 cm. longis; floribus

pedicellatis, pedicellis 3 mm. longis pubescentibus; calyce 3-sepalo, sepalis

late rotundatis 3 mm. longis 4 mm. latis extus minute pubescentibus cilio-

latis; petalis 5, circiter 13 mm. longis extus dense et adpresse pubescentibus

usque Y> longitudinem cum tubo stamineo adnatis; tubo stamineo 11 mm.
longo, extus et margine pilosulo, intus infra antheris ± parce pilosulo,

antheris 9, circiter 1 mm. longis; tubulo 3.5 mm. longo extus parce, intus

dense et retrorse pubescente; ovario cum stylo fere ad apicem dense

hirtellis; stigmate capitato.

NORTHEASTERN NEW GUINEA: Matap, Clemens 11299 (type), February-

April 1940, alt. 1500-1800 m. (tree 25 cm. diameter; flowers cream); Ogeramnang,

Clemens 5377, February 1937, alt. 1750 m.

This species has several characters in common with Dysoxylum

dolkhobotrys Merr. & Perry, of the Solomon Islands, but the inflorescence

is not so long and open, the flowers are pedicellate, the buds are more

slender, the staminal tube is hairy outside and along the margin and within

below the anthers sparingly pilose, and the leaflets are more obtuse.

Chisocheton Weinlandii Harms, in K. Schum. & Lauterb. Fl. D h S h t b

NORTHEASTERN NEW GUINEA: Heldsbach, Clemens 103, September 1935,

forest margin (tree 50 feet; fruit red); Heldsbach, Finschhafen, Clemens 856,

November 1935 ; vicinity of Kajabit Mission, Clemens 10903, December 1939, alt.

300-600 m., in mountain bush (fruit reddish) ;
Boana, Clemens 41342, May-

November 1940, alt. 750-1350 m. (tree about 35 cm. diameter; flowers white).

Although we have only the incomplete original description as a basis for

the identification of these collections, we venture to add something more

about the flowers and fruits. Clemens 850 was probably collected near

the type-locality, and the very young inflorescence is comparable to that

of the type. Clemens 41342 is in a condition approaching anthesis, and
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the other two numbers arc fruiting material. Clonals 11342: dried flower-

buds scarcely sericeous very minutely pubescent, petals 13 mm. long;

staminal tube S S.5 mm. long with erenulate upper margin, glabrous

outside, within densely villous from the middle down to the narrow region

above the base pressed against the disk; anthers 10, 2.5-3 mm. long.

locellate; pistil 9-9.5 mm. long, densely short-hirsute to about 2 mm. below

the apex of the style; stigma capitate, ovary 4-loculed; fruit globose,

2.5 3 cm. diameter, younger ones velutinous and apiculale by means of the

short style-base; locules 1 -seeded.

Vzl.im Ulrmrn-iae >] . nov.

Arbuscula; trunco 5 12 cm. diametro. ramulis cinereo-brunnescentibus,

novellis brunneis adpresse stellalo-pubeM cut ibus vel fere lepidotis deinde

glabrescentibus; folds impari-pinnatis 1 3-jugis petiolatis. petiolo 4-7 cm.,

rhachi 4-8 cm. longo, novellis [- slellalo-pubescentibus cito glabratis;

foliolis saepissime ellipticis S 15 cm. longis 5 10 cm. hit is basi obtusis vel

rotundatis interdum cuneatis leviter inaequalibus apice subrotundatis,

novellis consper.se (costa venis(|ue densius) et minute stellato-

pubeseentibus, maturis glabris, venis primariis utrinseeus -jr_ 10 utrinque

distincte manifest is; petiolulis 5 10 mm. longis; paniculis axillaribus

interdum a basi ramosis, ± 15 cm. longis, ramulis dense minuteque
adpresse stellato-pubescentibus, inferioribus ± 5 cm. longis; sepalis 5 late

ovatis vel subrotundatis 0.6 0.S mm. longis latisque, extus stellato-

pubescentibus ciliolatis; pelalis glabris ellipticis subinaequalibus 1.5 mm.
longis 1 mm. hit is; tubo stamineo utrinque glabro 0.5 mm. longo margine
crenulato, antheris ovatis 0.6 mm. longis in crenulis tubi sessilibus. fere

horizontaliter ad centrum imiinat is; ovario minuto pubescente, stigmate

globoso glabro.

NORTHEASTERN XEW GUINEA: vicinity of Ka.jal.it Mission, Clemens JflMl

(typk), 10561, Markham Valley woods, August September I'M 1

), alt. 270 m. (small

tree 2 5 inches in diameter; flower-buds greenish yellow); Sattclberfz, Clemens 1S50,

February 1036, alt. 900 m.; O.wramnamr-Malan.i:, Clemen-. 4635, December 1936,

alt. 1350 m.

This speties belongs to the section Ilcarnia and is perhaps related to

Aglaia Gjcllcnipii C. DC. Its best characters are the appressed stellate-

pubescent indumenl and I he broad blunt leaves mostly rounded at both

base and apex though occasionally cuneate at the base.

CALLITRICHACEAE

Callitriche verna Linn. Fl. Suec. cd. 2, 2. 1755; C. B. Clarke in Hook.!. 1-1. Rrit.

Ind. 2: 434. 187S; F. M. Bail. Queensl. Fl. 2: 55S. 1900.

NORTHEASTERN NEW GUINEA: Ulap Trail, Clemens 41125, April 1940;

This is the second species of Callitriche L. to be reported from Xew
Guinea. The first was collected by the Archbold Expedition to Nether-

lands New Guinea.

ANACARDIACEAE

Euro-rbiim- papuaiuis sp. nov.

Arbor 15 IS m. alta; ramulis minute puberulis; folds 5 7-jugis; petiolo
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± 15 cm. longo sub lente puberulo. rhachi 30-40 cm. longo: foliolis vix

oppositis disjunctis vel alternis. coriaceis. utrinque glabris, 12-23 cm. longis
4.5-9 cm. latis, oblongo-ellipticis vel infimis ovato-ellipticis basi subrotun-
datis leviter obliquis vel subaequalibus apice brevissime obtuse acuminatis,
nervis primariis utrinsecus 11-14 patenti-adscendentibus marginem versus

arcuatim conjunctis prominentibus, venis secundariis prominulis; petiolulo
1-1.5 cm. longo; paniculis in fructu rt 40 cm. longis, rami's inferioribus

6-8.5 cm. longis, ramulis ultimis brevissimis '5 mm. longis, puberulis;
bracteis lanceolatis 2-3 mm. longis ferrugineo-pubescentibus; pedicello

± 2 mm. longo; calycis lobis 5, circiter 1 mm. longis obtusis glabris;

petalis 4 vel 5, oblongis 2.5 mm. longis 1.5 mm. latis obtusis; staminibus
8 vel 10 extra disco insert is, tilamentis 1 mm. longis. antheris oblongis 1

mm. longis, connectivo non apiculato; disco 4 5-lobato lobis leviter

emarginatis; ovario parvo ± 0.6 mm. longo sessili ovoideo, ovulo infra

apicem loculi suspenso; stylo nullo; stigmate 3-lobat<>: drupis 7-8 mm.
longis 6 mm. latis, carnosis compresso-ovoideis leviter obliquis, apice
vestigio stigmatico coronatis; semine valde compresso.

NORTHEASTERN NEW GUINEA: Mosum, near Lae, Clemens 10438 (type),

lets fallen to earth) ; Sattelberg, Clemens 177, 590, September, October 1935, alt.

900 m., forest margin (tree 15-20 cm. diameter: (lowers white, stamens yellow; fruit

We have been unable to locate any description to match these collections

which appear to represent a single species. The flowers differ from those

described for Euroschinus in that the style is lacking and the anthers are

not apiculate. The fruit seems to agree very well with that of the genus.

Rhusl

Arbor 12-15 m. alta; ramulis lenticellatis novellis sparsim pubescentibus
cito glabratis; foliis 3-4-jugis, petiolo 3 4 cm., rhachi 7-10 cm. longo,

fere glabra, foliolis subcoriaceis 4.5-13 cm. longis 2.5-5.5 cm. latis oblongis

vel anguste ellipticis basi leviter obliquis vel interdum subaequalibus
rotundatis deinde brevissime cuneatis, apice acutiusculis vel acutis margine
integris, supra glabris subtus praecipue costa nervisque pilosulis. nervis

primariis utrinsecus 12-14 subtus prominulis, reticulis manifests; petiolulo

3 8 mm. longo; paniculis* ± 10 cm. longis, ramulis minute pubescentibus;
pedicellis ± 1 mm. longis, pubemlis; floribus glabris; calycis segmentis
5 ovatis obtusis vix 1 mm. longis; petalis 5, oblongis apice rotundatis, 2

mm. longis 1 mm. latis; disco leviter 5-creiuilato glabro; staminibus 5.

filamentis 0.4 mm. longis. antheris late oblongis 1 mm. longis; ovario
circiter 0.6 mm. longo ovoideo, stylis brevibus; drupis compresso-
subglobosis 5 mm. longis 6 mm. latis; exocarpio levi nitido, mesocarpio
fibroso, endocarpio osseo.

NORTHEASTERN NEW GUINEA: vicinity of Kajabit, Clemens 10622, 10817

(type), August-December IW'i, alt. .Ml) 600 m. (tree 30 cm. or more diam.) ; Wan-
toat, Clemens 10961, January 1940, alt. 1050-1800 m. (tree 10-15 m. tall; fruits

green to bronze); between Hulung River and Kaile, Clemens 4964, January 1937,
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PASSIFLORACEAE

Hollrungia aurantioides K. Schum. Hot. Jahrb. 9: 212 1SSS; K. Schum. & Hollr.

Fl. Kaiser Wilhelms Land 82. 1889; K. Schum & L:uiterk Fl. Deutsch. Schutz-

geb. Sudsee 456. 1900; Harms, Nat. Pflanzenfam. 3 (6a): 86. fig. 25, E. F.

1893, op. cit. ed. 2, 21: 495. fig. 218, E. F. 1925.

NORTHEASTERN NEW GUINEA: Ogeramnang, Clemens 5435, May 1937, alt.

In the references given above only the type-collection is cited. The

species has been collected in fruit in Netherlands New Guinea.

BEGONIACEAE

Begonia Bartlettiana sp. nov. § Diploclinium

Planta parva; caule repente nodis radicanti, internodiis brevibus 1-2

cm. longis; foliis 4-7 cm. longis 3-6 cm. latis, membranaceis, oblique

suborbiculari-reniformibus apice saepissime obtusiusculis basi cordatis

margine subintegris densiuscule crispule setuloso-ciliatis, supra glabris,

subtus ad nervos consperse crispule ferrugineo-pilosis, nervis basalibus

5-7 bi- vel tri-furcatis; petiolo 3-6 cm. longo crispule piloso vel interdum
glabro; stipulis glabris lanceolato-ovatis 5-6 mm. longis apice acuminatis;

inflorescentiis axillaribus flores $ atque 9 vel tantum 9 gerentibus;

$ : pedunculo circiter 4 cm. longo; tepalis 4 glabris, 2 exterioribus rotun-

datis circiter 5 mm. longis latisque. 2 interioribus oblongis. 4 mm. longis

1.5 mm. latis; staminibus 40-50, filamentis ± 2.5 mm. longis, antheris

0.6-0.8 mm. longis obovatis truncatis vel leviter retusis; 9 : pedunculo
3-4 cm. longo; tepalis 3 glabris, 2 exterioribus subrotundatis 5 6 mm.
longis, uno interiore oblongo, 4-5 mm. longo 2 mm. lato; stylis 3, basi paullo

connatis, 3 mm. longis, ad Yz longitudinem in crura 2 spiraliter papillosa

fissis; ovario ellipsoideo glabro, alato; capsula cernua 1 cm. longa, 1.2 cm.
(alis inclusis) lata, alis 3 rotundatis, 2 circiter 2-2.5 mm. medio latis, una
4 mm. prope basim lata sursum oblique angustata.

NORTHEASTERN NEW GUINEA: Kajabit Mission, Clemens 10762 (type),

October 1939, alt. 300-600 m., in mountain bush on a rock (flowers white).

This species appears to be an ally of Begonia Sharpeana F. v. Muell. but

is smaller in all its parts; the inflorescence is few-flowered and scarcely at

all branched, the stamens are more numerous and the third wing is broadest

near the base obliquely sloping towards the apex.

Begonia brachyptera sp. nov. § Sphenanthera

Planta in toto non visa; caule glabro in sicco sulcato; foliis chartaceis

novellis minute glanduloso-pubescentibus maturis glabratis, 12-20 cm.

longis 10-15 cm. latis, oblique ovato-ellipticis apice abrupte breviter acu-

minatis, margine inconspicue denticulatis, basi sinu lato cordatis, palmatim
9-nerviis, nervis semel vel bis furcatis; petiolo 14-23 cm. longo; stipulis

caducis non visis; inflorescentiis axillaribus flores $ et 9 gerentibus; axi

1-1.5 cm. longa; bracteis rotundatis caducis; $ : pedicello 2 cm. longo;

tepalis 2 late rotundatis 7 mm. longis 9 mm. latis; staminibus 45-65, fila-

mentis 1-3 mm. longis, antheris 0.8 mm. longis obovato-ellipticis truncatis

vel leviter retusis; 9 : pedicello 1-1.5 cm. longo; tepalis 5 ellipticis 10
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mm. longis 7 mm. latis; stylis 3. basi nmnatis 3 mm. longis ad y2 longi-

tudinem in crura 2 spiraliter papulosa fissis; ovario subtriangulari-

ellipsoideo; capsula turbinato-inflato- vel subgloboso-ellipsoidea 1.5 cm.
longa 1.1 cm. lata, alis minimis an^ustissimis versus apicem crassiusculis.

NORTHEASTERN NEW GUINEA: Wantoat, Clemens 40896 (type), 41205,

January and April 1040, alt. 1200 m. ; Busu River, Clemens 6327, May 1937, alt.

1800-2100 m.; Upper Ramu, Clemens 40750 (U. of M.), Sept. 1939, alt. 1200-1500

This species appears to be closely related to Begonia aptera Bl. and B.

psrudo-latrralis \Yarb. It differs from the former in the 3-loculed ovary

and from the latter in the much less sharply cut margin of the leaves and

less developed wings of the capsule.

Begonia Clemensiae sp. now § Petermannia.

Planta in toto-non visa; caule glabro verisimiliter erecto in sicco paullo

sulcato; foliis novellis subtus sparsim pilosulis, maturis glabris ovato-

oblongis 12-18 cm. longis 5.5-7 cm. latis. apice obtuse acuminatis, basi

latere exteriore in lobum cordatum productis nervis basalibus 5, interiore

rotundatis nervis basalibus 1-2, margine minute denticulatis setulosis

grosse et profunde incisis; petiolo ± 1 cm. longo; stipulis glabris 1.5 cm.

longis oblongo-lanceolatis apice in setam longiusculam angustatis;

inflorescentiis probabiliter terminalibus paucifloris flores S et 9 gerentibus;

$ flore immature : pedunculo 1.5 cm. longo; pedicello 4 mm. longo;

tepalis 2 late rotundatis 7 mm. longis 9 mm. latis, staminibus in specimine

valde mancis; 9: pedunculo 1.5 cm. longo; tepalis 5 ovatis 11 mm.
longis 7 mm. latis. acutiusculis; stylis 3 circiter 4 mm. longis basi 1.5 mm.
connatis, apice in crura 2 circiter 1.5 mm. longa spiraliter papillosa

fissis; ovario ellipsoideo 1.5 cm. longo, alis 3 membranaceis venosis

subaequalibus basi apiceque ultra loculos 2 mm. productis, margine

superiore truncatis basi rotundatis, 3 mm. atque 4 mm. medio latis.

NORTHEASTERN NEW GUINEA: Boana, Clemens 41672 (type), May-
November 1940, alt. 750-1350 m. ; Matap, Clemens 41102, February-April 1940, alt.

1500-1800 m.; Wantoat, Clemens 11159, February 1940, alt. 1200 m., bush (leaves

bronze iridescent above, red-purple beneath; flowers reddish golden).

The species shows some similarity with Begonia serratipetala Irmsch.

in the incised margin of the leaves, but it lacks the pubescence of the

latter species, the inflorescence is more open, and the parts of the 9

flower are relatively different in size.

LECYTHIDACEAE

Planchonia papuana R. Knuth, Pflanzenr. 105(IV. 219): 56. 1939; vel aff.

NORTHEASTERN NEW GUINEA: Kajabit Mission, Clemens 10544, 10698,

40*52, Auizust-Derember 1939, alt. 240-600 m.

We have recorded these collections to point out that the full-grown

fruit of Clemens 10698 is 5 cm. long 4.5 cm. diameter, and filled with

numerous seeds. Planchonia has usually few to several (2-8) seeds.

HALORAGACEAE
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Conioearpits \raber Koenig in K.miiu X Sims Ann. Hot. 1: 547. t. 12. f. 6. 180S.

HaloroRis scabra (Koenig) Benth. Fl. Hongk. 139. 1861.

Haloraiiis scabra var. Honvala St Inn, 11, Pflan/enr. 2 i ( I \ 225): 29 1905.

NORTHEASTERN NEW GUINEA: Salamau. Clemens
± 270 m., on grassy hill trail; Wantoat (Wantot), Clemens

Both collections cited consist of material, a part c

condition and part immature or perhaps depauperati

flowers and fruits shows some variation. It may be that 1

here plants which might be designated as H. scabra i

Val., but we are inclined to believe all belong to a single species.

Halo.agis sanguinoa sp. nov.

_

Frutex valde ramosus 38-45 cm. altus; ramis x dense hirsutis; ramulis
hirtellis, pilis saepe basi bulbosis: folds subverticillatis vel oppositis.

subsessilibus (petiolo vix 0.5 mm. longo) ovato-lanceolatis 2.5-5 mm.
longis 1.5-2.4 mm. latis, acutis, basi rotunda! is margine remote 3-5-

denticulatis vel minoribus. turn integris nitidis subconcavis supra glabris

vel interdum consperse pilnsulis. -ubtus glabris vel costa saepissime parce
pilosula vel verruculosa, nervis obscuris. costa tantum manifesta; in-

llorescentiis ad apicem caulis ramorumque; flnribus in bractearum
glabrarum axillis solitariis. bracteis 2.5 nun. longis lanceolatis. bracteolis

0.8 1 mm. longis circiter pedicellos aequantibus: calycis tubo 1 mm.
longo, obovato, quadrangulato, S-costato, in costis parce piloso. lobis

4 glabris ova t is 1 mm. longis acutiusculis. tubi apice adpressis vel

patentibus; gompho parvo, calloso transverso: petalis 4 navicularibus
2 2.5 mm. longis apice cucullatis acutis, in dorso ad nervum pilosis:

staminibus 8. filamentis brevibus, antheris 1.4 1.8 mm. longis: stigmatibus

NORTHEASTERN NEW. GUINEA: Matap, Clemens 11345 (type), February-
April 1940, alt. 1500-1800 m. (shrub; flowers dull san-uiiie color); Rawlinson
Range, head of Bonzok River, Clemens -1I57S. -Iiv-N. Mav and June 1940, all. 2

1

00-
36CO m., in open (shrub 15-18 inches high, inflorescence brick-red).

Amongst the New Guinean species of Balanitis J. R. & G. Forst.,

this shows some likeness to //. sufjruticosa Gibbs and its varieties, in the

subverticillate arrangement of the leaves. The leaves, however, are

much smaller as are also the flowers in some measure. The copiously

branching habit of the collections here cited suggests //. jrutkosa F. W.
Went, but here again the leaves are much smaller, shining and almost

glabrous (except for the midrib on the lower surface), the habit is more
compact and the flowers are slightly smaller.

NORTHEASTERN NEW GLINKA Wantoat, ( lemens /d^, January 1940, alt

1050-1800 m.

The plant is unquestionably the same as Brass 11425 collected at Bele

River, Netherlands New Guinea. The leaves are about the same size as

those described in Lysimachia suborbicularis Went (afterwards reduced
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Ohhi «,;
i Mil,;,,!,! Linn. Sp. PI. ISO. 1753.

Mitreola petiolata Torr. & Gray, El North Amer. 2: 45. 184L

C\>wctonum oldnilamlwitlrs (Wall ) I!. L Robinson, Proc. Amer. Acad. Arts. & Sci.

45: 396. 1910 (Contrib. Gray Herb. 38: 396).

NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 40766,

August-December 1939, alt. 240-600 m.

This collection is here recorded to call attention to the validity of the

generic name Cynoctonum J. F. Gmelin (1791) which has been adopted

by most American botanists, although it seems to have been overlooked

in many works on Old World species. Our material is too meager to

say with definite assurance whether there is more than one widespread

tropical and subtropical species, but in the material at hand we can

distinguish only one species. A fuller discussion and a more complete

list of synonymy is to be found in Merrill, Pap. Mich. Acad. Sci. 23: 188.

1937 (1938).

Frutex vel arbor; ramulis teretibus; folds subcoriaceis petiolatis, petiolo

0.5-1.5 cm. longo; stipulis interpetiolaribus ovatis acutis demum longi-

tudinaliter fissis; lamina obovata 8.5 12 cm. longa, 4 6.5 cm. lata, apice

obtusa vel interdum acutiuscula, basi cuneata, costa utrinque prominula,

nervis lateralibus utrinsecus 4-5, utrinque prominulis oblique adscen-

dentibus, venis inconspicuis; floribus in apice ramorum in corymbo

multitloro saenius cireiter 4-parlito, pedunculis 1-2 cm. longis, cymae

rami's primariis 3-4 cm. longis, secundariis atque tertiariis valde

abbreviates, glabris; pedirellis brevibus; sepalis 1-1.5 mm. longis. rotun-

datis ciliolatis basi connatis; corollae tubo 2 mm. longo extus glabro intus

parte intermedia inter anthems parce pubescente, fauce dense pilosa,

lobis 1.5 mm. longis acutis; filamentis brevissimis, antheris 1.5 mm.
longis glabris; ovario ovoideo, stylo 1 1.5 mm. longo, stigmate capitato;

fructu immaturo (abnormi?) subfusiformi, apice anguste conico basi

NORTHEASTERN NEW GUINEA: Yunzaing, Clemens 2346 (type), April 1936,

1937, alt. 1650-1770 m. ; Kulungbufu, Clemens 6617A, July 1937, alt. ± 1650 m.

Coiit/ioi'ia yunzain^rusis sugm-sts C. novn-hritunnica Kaneh. & Hatus.

but the flowers are larger and less densely clustered on the ultimate

branches of the inflorescence, the anther-sacs are pointed rather than

rounded, and the fruit, although apparently stung by insects and hence

probably abnormal is much more pointed. The stipe is scarcely at all

developed but we take this to be an abnormal condition in the fruit.

APOCYNACEAE
Clitandropsis Clemensiae sp. nov.

foliis oppositis firme chartaceis oblongo-
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lanceolatis, 10-15 cm. longis 3.5-5 cm. latis, basi obtusiusculis, apice
acuminatis, acumine 1 1.5 cm. longo. supra cost a pubescente excepta
glabris, subtus in lamina sparse in costa dense pubescentibus, nervis
lateralibus late patentibus ± remotis utrinsecus 11 14. utrinque distinctis;

petiolo vix 1 cm. longo pubescente; intlorescentiis axillaribus paucifloris

± 4 cm. longis pubescentibus; bracteis oblongo-lanceolatis; pedicellis
brevibus; calycis lobis lanceolatis acutis 3 mm. longis, extus sparse
pubescentibus intus eglandulosis; corolla albida hypocratcriformi, tubo
1.3-1.5 cm. longo extus glabro intus versus basim excepto pubescente, lobis
lineari-lanceolatis acutis ± 1.3 cm. longis, fauce squamis oppositilobis fim-
briatis 3-4 mm. longis; staminibus medio tubo insert is. antheris lineari-

lanceolatis 3 mm. longis. apice caudal is glabris, basi leviter curvatis;
ovario 1.5 mm. longo 1 mm. lato, ovoideo glabro haud bene 2-loculato;
stylo 2 mm. longo, stigmate 2.5 mm. longo bicaudato.

NORTHEASTERN NEW GUINEA: Wanton!. Clemens 41102 (type), April 1Q40,
alt. 1200-1500 m. (flower whit t rn it yellow).

This species is very close to Clitandrapsis acuta Markgr. but the latter

is glabrous and has smaller flowers.

Alyxia Mal.ri.la Markgr Rot. Jahrh. 61: 184. 1927.

NORTHEASTERN NEW GUINEA: Kajabit, Markham Valley, Clemens 10566,

Previously known only from the type-collection.

Parsonsia Brassii Markgr. Brittonia 2: 1S9. 10.U).

NORTHEASTERN NEW GUINEA: Ogeramnang, Clemens 44SQ, 5214, December
1936, alt. 1800 m.; A-mieng, Yaneng River, Clemens 12562. July 1941, alt. 1S0O-18O0
m.; Matap, Clemens 41047. February-April 1940, alt. 1500-1800 m.

Previously recorded only from the type collection, Brass 4921, from
British New Guinea.

Parsonsia lmruensis (Teysm. & Binn.) Bnerl. Handl. !•
I Ned. Ind. II. 2: 397. 1899;

Markgr. Hot. Jahrb. 61: 218. 1927.

NORTHEASTERN NEW GUINEA: Quembung, Clemens 2165, March 1936, alt.

about 600 m.

Known from the Moluccas, Netherlands New Guinea and British New
Guinea.

RUBIACEAE

Neonauclea Clemensiae sp. nov.

Arbor magna; ramulis crassiuscubs cortice ± ruguloso; internodiis
ultimis compressis, brevibus, 1-2 cm. longis, 4 6 mm. crassis, sparsim
pubescentibus vel glabris; stipulis non visis; foliis crasse papyraceis,
obovatis, 18-24 cm. longis, 12-14 cm. latis, apicem versus late obtusis
deinde breviter obtuse subapiculatis, basim versus angustatis deinde
anguste obtusis vel interdum subauriculatis, breviter petiolatis (petiolo
vix 5 mm. longo) vel subsessilibus, supra glabris, subtus lamina consperse.
costa venisque dense patenti-pilosis, nervis lateralibus utrinsecus 10-12
oblique patentibus prope marginem arcuatim conjunctis, supra impressis,
subtus perspicuis et prominentibus, venis subclathratis; intlorescentiis

pedunculatis, pedunculo 0.5-2.5 cm. longo; capitulis 3. tlorentibus sine
stylis ± 3 cm. diametro, sine floribus 1 cm. diametro; pedunculis secun-
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dariis ± 3 cm. longis, bractearum caducarum cicatrice pubescente infra

apicem vix 1 cm. munitis; calycis loborum partibus deciduis 5 mm. longis,

spathulatis, parte incrassata obtuse fusiformi vel rotundato-ovoidea

acutiuscula. dense pubescente. calycis parte persistente cum ovario 2 mm.
longa extus glabra intus dense pubescente, ovario basi pilis sericeis circum-

dato; corolla tubuloso-infundibulari, 11 mm. longa, glabra; antheris in

fame; stylo fere 2 cm. longo.

NORTHEAST NEW GUINEA: vicinity of Kajabit Mission, Clemens 10800

(type), Oct. 1939, alt. about 270 m., in Markham valley bush; Sattelbcrg, Clemens

900, Nov. 1935, alt. about 900 m.

This species is apparently related to Xconauclca reticulata (Havil.)

Merr. reported from the Philippine Islands and Formosa. The leaves are

not so coriaceous, and more pubescent on the under surface; the flowers are

surrounded at the base by a ring of hai

are smaller at the apex and more pubes<

Arbuscula circiter 13 cm. diametro; ramulis atro-cinerascentibus vel

brunnescentibus leviter sulcatis vel longitudinaliter rugulosis glabris; foliis

chartaceis oblongis vel ellipticis. 10 22 cm. longis, 4 10 cm. latis. basi

cuneatis. apice laesis, utrinque glabris vel subtus nervis consperse minute

pubescentibus. nervis lateralibus utrinsecus 7 10 oblique adscendentibus

marginem versus arcuatis, supra manifestis, subtus prominulis in axillis

domatia ferentibus, venis inconspicuis; petiolo circiter 5 mm. longo, sparsim

pubescente; stipulis connatis sublrunc atis abrupte 4-denticulatis vel

acuminatis; inflorescentiis in ramis axillaribus brevibus paniculatis, multi-

floris; bracteis late ovatis acuminatis intus dense hirtellis; floribus

subsessilibus vel breviter pedicellatis, pedicellis 1-2 mm. longis, sparsim

pubescentibus; calyce subcampanulato extus consperse minute pubescente,

intus dense hirtello, pauci-glanduloso, tubo 2 mm. longo. lobis lineari-

subulatis, 1.5-2 mm. longis; corolla in alabastro pubescente, tubo 2 cm.

longo. fauce et inter antheras pubescentibus, lobis oblongis ± 1 cm. longis;

antheris linearibus circiter 7 mm. longis. inclusis; stylo glabra, stigmaticis

lobis 6 mm. longis subclavatis, ovario 2.5 mm. longo sparsim minute

NORTHEASTERN NEW GUINEA: Boana, Clemens 41472, 41473, 41856 (type),

May-November 1940, alt. about 900 m. (small tree 5 inches in diameter; flowers

This species probably belongs to the section Gynopachys Hook. The

inflorescence and an opposite leaf appear to terminate a very short axillary

or slightly supra-axillary shoot usually a single node in length. The

flowers are smaller and much more numerous than those of Randia insignis

Val. but the floral characters of R. Bartlettiana are somewhat similar.

The calyx is densely hirtellous within, but the glands are nearer the base

than those pictured for R. insignis Val. The corolla is pubescent outside,

and the stamens inclosed although their apex is nearer the margin of the

throat than in Valeton's species.

The species is named for Professor H. H. Bartlett who made this

material available for study.
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Planta glabra; ranuilis teretibus inmnspicue sulcatis; internodiis 2.5-4
cm. longis; foliis anisophyllis corim cis ellipt iris. 5-11 cm. longis. 2.2-4.5
cm. Litis, basi decurrentibus cuneatis vel interdum obtusis. apice breviter
acuminatis, acumine 5-9 mm. longo obtusiusculo. vciiis primariis utrinsecus
7-11 utrinque prominulis, subtus in axillis domalia minuta ferentibus,
reticulo laxn utrinque manifesto; petiolo 0.8 1.4 cm. longo glabro; stipulis

lineari-lanceolatis 1.5 cm. longis 2 -3 mm. latis acutis: lloribns in axillis

foliorum superiorum; pediccllis brevissimis 2 4 mm. longis; calyce mem-
branaceo spathaceo-tubulato apice lateraliter lisso longinscule acuminato
sninmo apice pubescente margine inilexo. ,o nn. longo. corollae tubo i- 7

cm. longo utrinque glabro fame paullo "dilatato, lobis 1.5 cm. longis.

subovatis; antheris 6 linearibus basi angustatis 1 cm. longis, locnlis circiter
S mm. longis; stylo versus basim glabro in parte superior." hirsute), stig-

maticis lobis glabris, ovario 5 mm. longo glabro; frnctn globoso circiter

2 nn. diametro, exocarpio carnoso. endocarpio lignoso vel lapideo;
seminibus numerosis complanatis foveolatis ± horizontaliter placentis
immersis; placentis 6.

NORTHEASTERN NEW GUINEA: Bulun- River, Clemens >U7 (type) Feb-
ruary 1937, alt. circiter 870 m.

Gardenia inva-inata is closely allied with G. Lamingtonii F. M. Bail.

In fact this is the only collection we have examined which obviously shows
a sterile appendage at the base of the anther, a character given by Bailey in

his original description. However. G. iuvaginaf a may be distinguished
by the difference in the shape of the lobes of the corolla and the unribbed
ovary. The collections we have taken for Bailey's species also have a

pubescent throat, a feature not mentioned by Bailey.

(.'anli-nia Clemeii>iae >]>. now

Arbor alia; ranuilis cinerascentibus subaiigularibus lent icellatis glabris;
foliis plerumque anisophyllis subcoriaceis vel chartaceis glabris, ellipticis,

<S 17 cm. longis, 3 7.5 cm. latis, utrinque angustatis, apice breviter
acuminatis, acumine 0.5 1 cm. longo obtuso, basi anguste cuneatis vel
acutis, nervis primariis utrinsecus <;

I I oblique patent ibus prope marginem
arcuatis, supra manifestis, subtus perspicuis in axillis domatia minuta
ferentibus, reticulo denso manifesto; petiolo 1.2 3 cm. long,, glabro;
stipulis lanceolatis 3 cm. longis, 5-6 mm. latis, glabris. acutis; tloribus
axillaribus, pedicellis vix 5 mm. longis; calyce intlato-tubulato 2.5-3.5
cm. longo, 1 1.3 cm. lato. copiose venoso. apice inaequaliter lobato vel
hsso, laciniis prope marginem hirtellis; corolla hypocraleriformi. tubo
12 15 cm. longo. infra medium glabro superne consperse hirtello; fauce
elongata (circiter 2.3 cm. longa) intus crispe pilosa inter anthera; lobis 6.

lanceolato-oblongis. 3 cm. longis. infra medium 1 cm. latis. apice
rotundatis; antheris 2.2 cm. longis paullo e.xsertis; stylo basim versus
glabro deorsum apicem versus (5-7 cm.) hirsuto; stigmaticis lobis glabris;
ovario circiter 5 mm. longo glabro: placentis 6.

NORTHEASTERN NEW GUINEA: Sattelbei- Clemens 1005 (type), 1221, 3108,
November, December 1<)S5, .May 10,5o, all. 1500-1650 m.

One of the collections was earlier identified as Gardenia Lamingtonii
Bail., although both have the same general habit. Mere the calyx is more
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inflated than in F. M. Bailey's species, the corolla tube above the middle

is sparsely hirtellous outside, and the anthers are longer although the

corolla tube is somewhat shorter. It is true that perhaps the anthers

suggest those of Bailey's species in that the anther-sacs appear to open a

little above the base of the connective although the pressed specimens do

not give the impression of having a filiform appendage. It must be remem-

bered that Bailey's descriptions were drawn up from fresh material which

might appear somewhat differently when dried. Clemens 3108 is a speci-

men with one fruit globose-ellipsoid. 3 cm. long, 2.5 cm. diameter, the

calyx is only a remnant scarcely more than 5 mm. long.

CUCURBITACEAE

Melothria filipes'sp. nov. § Eumelothria

Monoica, scandens; caulibus gracilibus, sulcatis, pubescentibus vel

glabris et nodis tantum sparsim pilosis; foliorum petiolo 1.5-2 cm. longo,

patenti-pilosulo; lamina tenuiter chartacea pedato-S-partita, supra

scabra, subtus costa et venis patenti-pilosis. segmentis lineari-lanceolatis,

margine irregulariter repandis vel consperse et inconspicue dentatis, obtusis

vel acutis et mucronatis, segmento intermedio 5.5-7 cm. longis, 0.7-0.8

cm. latis, ceteris paullo minoribus, exterioribus saepe bilobatis, sinu basilari

late rotundato, 3 n mm. profundi.: cirrhis gracilibus elongatis; $

inflorescentiis probabiliter racemosis, paucifloris, floribus immaturis; calyce

1 mm. longo, campanulato, dentibus subulatis; corolla glabra, 2 mm.

longa. lobis late ovatis: stamiiumi filamentis brevissimis, antheris sub-

quadratis, loculis apice paullo divergentibus; 9 floribus parvis, solitariis;

pedunculis usque 4 cm. longis, filiformibus; ovario ovoideo apice attenuato;

corollae lobis oblmmis. i:.iur r»ul)« rulis; stylo 1 mm. longo, basi disco

aniuiluri. stigmate capitata; fructibus globosis, ± 1 cm. diametro, glabris,

seminibus obovatis, levibus, 5 mm. longis, 3 mm. latis, marginatis, margine

NORTHEAST NEW GUINEA: Wantoat (Wantot), Morobe District, Clemens

11027 (type), Jan. 1940, alt. 1050-1800 m. (flowers cream-colored; fruits pink);

Matap, Morobe District, Clemens 11 225A.

BRITISH NEW GUINEA: IJHI.-i Vista, Central Division, Brass 5449, Nov. 1933,

all. 1450 m., twinintr in brush on an old Harden clearing (flowers white).

Among the species of Melothria described previously, this seems to be

most like M. pentaphylla Naud. from New Caledonia. The latter differs

from our species in having leaves with lower surface glabrous, and fruit

oblong-ovoid, with much smaller seeds.

Melothria morobensis sp. nov. § Eumelothria

Scandens; caulibus glabris, angulatis, nodis tantum minute pubescen-

tibus; foliorum petiolo 1.5-3 cm. longo, dense et breviter hispidulo; lamina

chartacea. triangulari-hastata. 4-8 cm. longa, 5-9 cm. lata, apice acuminata

vel acuta, lobis basilaribus acutis vel rotundatis, margine dentatis vel

subintegris, supra scabris subtus scabriusculis et pubescentibus, pilis in

nervis ± patentibus, sinu basilari usque 7 mm. profundo vel fere nullo;

cirrhis glabris, gracilibus; ,'. tloribus (alabastris tantum visis) ut videtur,

solitariis vel 1-3 in axilla, pedunculo consperse patenti-pubescente, usque
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2.5 cm. longo, gracili, calyce campanulalo, 1 mm. longo, dentibus subulatis,

2.5 mm. longis; corolla pubescente; anlheris laic ellipsoideis, loculis rectis;

9 floribus non visis; fructibus 3 5.5 cm. longis. vi\ 1.5 cm. diametro,

oblongis, basi acutis. apice roslcll.it is; in sicco longitudinaliter plurico-

statis; seminibus subobovatis. 5 (> mm. longis. 1.5 2 mm. latis, basi alato-

appendiculatis.

NORTHEAST NEW GUINEA: vicinity of Kajabit Mission, Morobe District,

Clemens 10721, Oct. 1939, alt. about 400 in., mountain bush trail; vicinity of Wantoat,

Clemens 11330 bis (tm-i ), March 1940, all. 1050 1350 m., open woods (fruit preen);

Boana, Clemens 41687, Aim. 1940, alt. about 900 m.

This species in sonic characters suggests Mclot/ir/a scahrrrima Merr. but

the fruit of the later is smaller and more shortly peduncled, and the

leaves are of very different size and contour. Unfortunately the Papuan

specimens are fragmentary, and il is difficult to say definitely whether the

flowers are monoecious or dioecious, or how manv mrow from the axil of

a leaf.

Melothria Clemensiac- sp. nov.

Monoica, scandens; ciulibiis gra< ilibus. sulcatis. glabris, tantum apicibus

juvenilibus et nodis pilosis; foliorum petiolo * 1 cm. longo. crispe ])ilosulo;

lamina submembranacea. siibpelliK ida. angusto-triangulari. • 6 cm. longa,

3 cm. lata, basi truncata vix sagittata. apice acuminata, margine minute et

inconspicue denticulata. supra minute scabriuscula. costa basim versus

pilosula. subtus levi. costa nervisque patent i-pilosis. sinu basilari nullo;

cirrhis glabris simplicibus; 6 tloribus solitariis vel geminatis, ± 2 cm.
pedunculatis; calyce campanulato. 5 mm. longo. lobis 1 mm. longis; corolla

circiter 1 cm. longa. lobis ovatis. minute puberulis, 7 mm. longis, fauce
': dense piloso; ? lloribus solitariis. longe pedunculatis, pedunculo 4 cm.

longo, ovario 1 1.5 cm. longo, 1 mm. lato, apice 2 3 mm. attenuate;

fructu non viso.

NORTHEAST NEW GUINEA: Susu-Gacnp, Morohc, Clemens 41287 (type:

Univ. Mich.), April 1940, alt. about 1050 m„ wet bank of mountain trail (flowers

This and the preceding species have some < haracters in common with M .

Ranwcnhofui C'ogn. The latter, however, has glabrous leaves, and flowers

about half the size of those in the Clemens' specimen.

Gynostemma pentaphylliim (Thunb .) Makino, Hot Ma- Tokvo 16: 179. 190J.

Vitis pentaphyUa Thunb. !
I Japon. 105. 1784.

Gynostemma pedatum Blume Bijdr 23 IS25 Harms, Rot Jahrb. 60: 161. 1925.

NORTHEAST NEW GUINEA: Yun/ain-, Clemens 3838, Aur. 1936, alt. about

fruits).

This widespread species is recorded here only to call attention to the

oldest specific epithet. The plant is ordinarily known by Blume's name.



CLASSMAN. SI RVT.Y OF PLANTS OF CLAM

A SURVEY OF THE PLANTS OF GUAM*

S. F. Glassman

With two plates

INTRODUCTION

The purpose of this study is to group the principal plant species on Guam

according to the kinds of situations most favorable for their growth, and to

show the geographical distribution of each species. This survey is based,

in part, on collections made by the writer in the 16 months, from 1944 to

1946, which were spent on Guam. During this period, 300 specimens of

vascular plants were collected, and subsequently were sent to Dr. E. D.

Merrill, Director of the Arnold Arboretum. At present, these specimens

are deposited in the Arnold Arboretum and in the Herbarium of the Uni-

versity of Illinois. More than 29 localities, ranging from one end of the

island to the other, were visited during the course of collecting. An

attempt was made to collect plants in all types of situations, extending

from the coral reefs to the savannas. At the same time, field notes on the

flora and vegetation were made.

The second phase of this study involved a perusal of the literature

dealing with the plants of Guam. Much of the information dealing with

principal botanical collections, especially the earlier ones, was extracted

from 'The Useful Plants of Guam." by W. E. Safford, and "An Enumera-

tion of the Plants of Guam." by E. D. Merrill. Notes on the geography

of the island were obtained from the above-mentioned work by Safford.

Most of the data on the names of species and their geographical distribu-

tions were taken from Merrill's enumeration, and from "An Enumeration

of Micronesian Plants." by R. Kanehira. Native names of species were

derived from the works of Safford and Merrill. The grouping of species

is based principally on the writer's field observations and collections.

GEOGRAPHY AND CLIMATE

Guam is the largest island of the Marianas Archipelago, in the west

central Pacific area. It is twen

wide. The island extends from ]

* The writer is indebted to Dr. K. I). Merrill of the Arnold Arboretum for identification

of plant specimens from Ouain, and lor su^estions in the preparation of this manu-

G. Neville Jones of the Lniverdiv of Illinois. Thanks are also due to Dr. O. Tippo

of the University of Illinois for helpful assistance in the completion of this paper, and

to Mr. C. Schvveinfurth of the Botanical Museum, Harvard University, for identifica-

tion of certain species of Guam orchids.
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143° 46' E. to 146° 31' E. longitude. It is therefore, approximately

1200 miles east of the Philippine Archipelago, and 3500 miles west of

Honolulu. The outline of Guam may he compared roughly to the shape
of a human footprint (Plate I). with the heel north-northeast, and the

toe south-southwest.

The southern half of the island is more mountainous than the northern

half. Mt. Lamlam. 1334 feet above sea level (Plate I ). is the highest peak
in the former region. In the valleys of the southern part of Guam, the

soil is deep and black, evidently deposited by slow moving streams. The
northern half of the island is a series of raised platforms of coralliferous

limestone, often spoken of as the •mesa" or plateau. Mt. Santa Rosa.

870 feet above sea level (Plate 1 ). is the highest peak in this region. Tn

the northern half n\ the island the soil is composed chiefly of heavy reddish

clay, often only a few inches in depth. The subsoil in many places consists

of decomposed coralliferous limestone, and below this there is a solid

mass of hard coral.

All the mountain peaks are undoubtedly of volcanic origin. In some
of the peaks outlines of craters can be seen. Surrounding the bases of

some of the mountains are ancient coral reefs, the margins of which have
been changed into crystalline limestone. This fact indicates that volcanic-

activity took place after the whole island was raised from the sea. On the

western side, between the mesa and the ocean, there are several flat terraces

showing evidence of having undergone successive upheavals. These

terraces mark former sea levels, indicating that there were intervals of rest

during the successive elevations of the island.

A number of rivers dissect both the central and southern portions of

Guam. Near the middle of the island, about one mile and a half from

Agana, is a large spring. This spring drains into a swamp which forms the

Agana River (Plate T). In the southern section of Guam, there are several

small streams e.g., tributaries of the Talofofo River (Plate 1). which

disappear beneath the surface of the ground, and emerge later from

caverns. The northern part of the island is relatively dry because rainfall

is absorbed rapidly by the corallih'rous limestone. During the rainier part

of the year, however, several small streams appear near the bases of hills

of Mt. Santa Rosa and Mt. Mataguac (Plate I).

The ocean bed between Midway and Guam is a vast plain approximately

four miles below the surface and somewhat broken by submarine reefs

and mountain range-. When the submarine volcanic range that forms the

Marianas Islands (Plate II) is approached, this plain gradually slopes

into an abyss almost six miles deep. The ocean bed between Guam and

the Philippines is approximately two to four miles below the surface.

The climate is tempered throughout the year by a brisk trade wind,

blowing from northeast and east. According to records of the United

States Weather Bureau (14), from 1926 to 1941. the range of temperature

was between 64' F. and 93 ' F. From 1926 to 1941 the average total

annual rainfall was 91.06 inches (14). The rainfall is heaviest from July
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to November, while the period of least precipitation is from December to

June. September is the month of highest precipitation, with a 17 year

average of 16.14 inches. April, with 2. IS inches, shows the lowest average

monthly rainfall (luring the same periorl.

PRINCIPAL BOTANICAL COLLECTIONS

Since 1521, when Guam was discovered by Magellan during his circum-

navigation of the earth, several botanists have explored this island. The
earliest known plant collections were made in 1792 by Thaddeus Haenke
and Luis Xee, botanists of the Malaspina Kxpedilion. whose specimens

were subsequently sent to the .National Museum of Bohemia at Prague,

and the Royal Garden at Madrid. In 1817 Adelbert von Chamisso,

botanist of the Romanzoff Expedition, collected some plants on Guam,
which later were deposited in the Berlin Herbarium. Charles Gaudichaud-

Heaupre. with the Freycinet Expedition, collected a number of specimens

on the island, but they were destroyed by sea water when his ship was

wrecked on the return voyage. A. Lesson, botanist of ihe first DTrville

Expedition, collected some plants on Guam in 1828; but there are no

records of his specimens. During the second DTrville Expedition in 1839,

J. B. Hombron collected specimens which later were sent to the Museum
National d'Histoire Naturelle, Paris.

For the next sixty years no botanizing was done on Guam, but in 1S99

and 1900. W. E. Safford, then Assistant Governor of Guam, collected some

specimens. The results of this effort appeared under the title "The Useful

Plants of Guam" (12). a work containing a list of some 350 species.

During the years 1910 1919, J. B. Thompson, Airs. J. Clemens, R. C.

MacGregor, and other botanists collected plants on Guam. Their col-

lections formed the basis of two works by E. D. Merrill. 'An Enumeration

of the Plants of Guam" (8) and '-Additions to the Flora of Guam" (9).

Before 1929, some 61 species of vascular plants were thought to be

endemic on Guam, but when the results of the work of R. Kanehira and

other botanists who codec ted on the Japanese mandated islands of Micro-

nesia from 1929 to 1935 were published (6.7), it was found that twenty-

nine of the supposed endemics actually occurred on other islands of

Micronesia.

In 1936. E. H. Bryan collected a few hundred specimens from Guam
for the Bernice P. Bishop Museum in Honolulu. From 1936-1941, he

published a series of articles based on these specimens, under the title of

"The Plants of Guam" (1).

Although collections have been made from Guam, further botanical

exploration is needed before our knowledge of the flora of this island can

be considered to be adequate. This was shown by the recent collections

made by the present writer in 1946. Among 300 numbers secured, new

Guam records included seventeen species in thirteen genera and three

families (11).
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DISCUSSION OF THE FLORA

The plants of Guam are listed under the following headings: Coral Reefs,

Strand, Mangrove Swamps, Rivers and River Banks. Forests, Marshes,

Grasslands and Abandoned Clearings.

No attempt has been made to include all the recorded species. However,
the species that are listed, most of which the writer has collected, are the

principal representatives of each of the above situations. The writer has

not collected specimens of thallophytes or bryophytes. consequently, lists

of these groups of plants arc taken from publications of the following

authors: Safford (12), algae; Graff ($). fungi and lichens: and Merrill

(8), bryophytes.

A. PLANTS OF CORAL REEFS

Growing submerged in the ocean, close to the fringed coral reefs, are

many species of algae and several species of flowering plants.

The green algae are represented by the following genera: Caulerpa,

Rhizm Ionium, Bryopsis, Entcromorpha and Ilalimrda. I'adina, Sargas-

sitm and Turbinaria comprise the principal genera of brown algae. The
chief representatives of the red algae are Acanthophora, Corallopsis,

Mastopltora and (irariUaria.

Potamogetonaceae and Hydrocharitaceae are the principal families of

angiosperms found in the oral reefs. The former family is represented by
Diplanthcra unincrvis (Forsk.) Aschers, extending from the Red Sea and
tropica] east Africa to Polynesia, and Ruppia maritima L.. widely distrib-

uted in most warm and temperate countries. En/talus aroroidrs (L.f.)

Rich., a widely distributed species in I he I ndo Malayan region, and
llalophila ova/a Gaudich., a species found only on Luzon and Guam, are

the representatives of Hydrocharitaceae.

B. STRAND PLANTS

Many of the spec ies growing along the beaches and cliffs are of extensive

distribution in the tropics. Coconuts are abundant on the west coast of

the island, but on the east coast, where stiff winds are blowing almost

constantly, only a few of these plants occur. Casuarina rquisctijalia, a

common strand tree, grows equally well on both the east and west coasts.

According to A. W. Schimper (\,V), the strand plants of the Pacific

Islands are divided into four formations: the -.Mangrove." the "Xipa."

the '•Barringtonia." and the "Pes-caprae." The first category will be

treated under a separate heading. "Mangrove Swamps." Xipa formation

will not be included in this discussion as it is not a characteristic strand

formation on Guam. The Barringtonia formation comprises the plants

immediately lining the beach. Some of the more common woody species

are: Barringtonia asiatira, Ilrriticra Hit oralis, Hihisi us t Marcus, Thcspcsia

popuhira, Orhrosia par vi flora . Utrnandin nvii'jra, ( 'alopliylliiin inophylhtm
,

Morinda ritriiolia, Clcrodcndron i/nriur. Drsmodiuw umbtilatum, and

Vitcx trijolia. The herbaceous species in this group include Centothera
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Monerma repens, Thuarca involuta, Mariscus stuppens,

The Pes-caprae formation consists of herbaceous creepers and woody

species of the beach itself. The characteristic creepers are Ipomoea pes-

caprae, I. gracilis, Canavalia lint at a and Yigna marina. Some of the

woody species include Scaevola frutest ens, Tournefortia argentea, Pemphis

acidula and Casuarina cquisettfolia.

Seeds and fruits of the majority of the strand plants float in salt water

for a long time. In a system of classification proposed by H. B. Guppy

(4), these species are divided into three groups according to structural

modifications of buoyancy. The first group consists of species having

air spaces in the seeds or fruits. Group two includes those species having

buoyant seed coats or fruit husks. In the third group, the kernel itself

is buoyant.

Group I. This group is subdivided into four sections. A. Species with

air spaces between the cotyledon and seed coat. B. Those with air spaces

between the cotyledons. C. Species with an air chamber in the seed, and,

D. Those in which the seed partially tills the fruit cavity.

Section A. Lauraceae are represented by Cassytha filiformis L.

(mayagas or dodder laurel), a climbing saprophyte which is widely

distributed in the tropics of both hemispheres. The mallow family

includes two species of pantropieal distribution. Hibiscus tiliacvus L.

(pago or corkwood) and Thespesia populnea (L.) Soland. (kilulu,

quilulu). Euphorbia atoto Forst. f.. extending from tropical Asia to

Australia and Polynesia, is the representative of Euphorbiaceae in this

section. The legumes contain one species of pantropieal origin, Caesal-

pinia crista L. (pacao). The Rhamnaceae are represented by Colubrina

asiatica (L.) Brongn. (gasoso). which extend- from tropical Africa. Asia

through Malaya to Australia and Polynesia. Ipomoea pes-caprae (L.)

Roth (alalag-tasi ). a member of the morning-glory family, is distributed

in the tropics of both hemispheres.

Section B. This section consists of three species of leguminous plants:

Entada phaseoloides (L.) ATerr. (gave, gayde. lodusong, bayog) and

Vigna marina (Burm.) Merr. (akankan malulasa) are pantropieal, while

Mucuna gigantea (YVilld.) DC. (akankan dangkulo) extends from tropi-

cal Asia to Polynesia.

Section C. Morindu < itriiolia L. (ladda or Indian mulberry), a

member of the Rubiaceae distributed from India to Polynesia, is the only

species represented in this section.

Section D. The Sterculiaceae are represented by Jleritiera littoralis

Dry. (ufa, hufa or looking glass tree), a species extending from tropical

east Africa through Malaya to Polynesia. Two species of leguminous

plants fall into this section: Desmodium umbdlatum (L.) DC. (palaga

hilitai) ranges from the Mascarene Islands and tropical Asia, through
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Malaya and northern Australia, and Pi iris trijoliata Lour, extends from

tropical east Africa, Asia through Malaya to Australia and Polynesia.

Group IT. This group is divided into two sections, A. Seeds with

buoyant coats, and H. Fruits with buoyant husks.

Section A. Cyras rirrinalis L. (ladan. fadang). a member of the

Cycadaceae, is widely distributed in the Old World tropics.
r

Fhe family

Hernandiaceae is represented by Ihrnandia ovigrra L. (nonag, nonak),

a species which is distributed from Ceylon to tropical east Africa, Mada-
gascar through Malaya to tropical Australia and Polynesia. Exrorraria

agailocha L. (milky mangrove), a representative of the spurge family,

ranges from India to Polynesia.

Section B. In this section. Lythraceae are represented by Pew phis

acidida Forst. (nigas), a species extending from tropical east Africa and

tropical Asia to tropical Australia and Polynesia. Barringtania asiatira

(L.) Kurz (puting), a member of the Lecythidaceae. occurs from tropical

Asia to Polynesia. Lumnitzera lit tor, a (Jack.) Yoigt (nana or red

tlowered mangrove), a representative of the family ( 'ombretaceae. extends

from tropical Asia through Malaya to \u<tralia and Polynesia. Casuarina-

ceae include Casuarina runisctiiolia P. (gago or Polynesian ironwood). a

species distributed from tropical Africa to Polynesia, and pantropical in cul-

tivation. The dogbane family contains one species in this section, namely

Orhrosia parviflora (Forst.) Henslow (fago). This plant occurs in the

Polynesian region. The family Boraginaceae includes two representatives.

Cordia subcordata Lam., occurring from east Africa and tropical Asia

through Malaya to tropical Australia and Polynesia, and Tonrnrjortia

argent ca L.f. (hunig. hunik). ranging from tropical Asia to [Mauritius,

Malaya, tropical Australia and Polynesia. Srarvola jrutrsrens (Mill.)

Krause (nanaso), a member of the Goodeniaceae. extends from India to

Polynesia. The vervain family is represented by two species, Clrrodrndron

incrmc (L.) Gaertn. (lodogao), distributed from India to Formosa

through Malaya to tropical Australia and Polynesia, and 17/r.v trifolia

L. (lagundi), extending from India to Mauritius and Japan, southward

through Malaya to tropical Australia and Polynesia. Palms include

two well known species, Coras nurijrra L. (niyog or coconut) and Xypa
frntirans Wurmb. (nipa palm). The former plant is found in all tropical

countries and is a native of some part of the Old World tropics. The

nipa palm was introduced from the Philippines and occurs from Tndia

through [Malaya to tropical Australia.

Group III. Calophyllum inophyllum L. (daog. dank or Palo Maria).

a member of the Guttiferae, extends from India to tropical east Africa

through Malaya to Polynesia. The leguminous plants are represented

by three species. Canavalia lincata (Thunb.) DC. (akankan-tasi) and

Sophora tomentosa L. are both pantropical. while Erythrina varirgata

L. (gaogao. gabgab or east Indian coral tree) is distributed from India

to Polynesia. The Olacaceae in this group include the pantropical



19431 (iLASSMW. SI RVKY CI' PFV\TS OF (.1 \M 175

species, Ximcnia amcrkana L. (piod, piut or tallow nut). The family

Combretaceae is represented by Xylocarpus granatmu koenig (lalanyog),

a species extending from India through Malaya to New Caledonia.

In addition to the strand plants with special modifications for floating,

there is a number without these modifications. Srsuvimn portulacastrum

L., a member of the Aizoaceae, is found in the tropics and subtropics of

both hemispheres. Utricaccac contain l-'lnirya interrupta (L.) Gaudich.

(palilolia), ranging from Abyssinia to Australia and Polynesia. Calonyc-

tion album (L.) House (alaihai-tasi ) and Jpomoca gracilis R. Br. (lagun.

lagun tase) are examples of the Convolvulaceae in this group. The former

species is pantropical in distribution, while the latter extends from tropical

Asia to the Seychelles, through .Malaya to tropical Australia and Polynesia.

The madder family contains two species. Bikkia mariannnnis Brongn.

(gausali), found onlv in the Marianas, and Oldrnlandia hi flora L.. distrib-

uted from tropical Asia to Polynesia. Callicarpa paucincrva Merr.. one of

the species of Verbenaceae. is known only from Guam. Rota and Saipan.

Rhoco discolor (LTIerit.) Fiance, an example of the spiderwort family, is

a native of Mexico and has been introduced in various Polynesian islands

and the Philippines. The Amaryllidaceae are represented by Crinum

asiaticum L. (piga palayi). an herb which is widely distributed in the Indo-

Malavan region. Three species of strand grasses without special floating

modifications are as follow- Ccntnthcca latijolhi (Osbeck ) Trin.. Moncrnu:

repens (Forst.) Beauv. (las-aga) and T/ntarca involute (Forst. f.) R. and

S. (las-aga). The first plant extends from tropical Asia and Africa

through Malaya to Australia and Polynesia: the second one is distributed

from Ceylon t'o Australia and Polynesia, while the last ranges from Malaya

to Polynesia. Fimbristylis cymosa R. Br. var. umbcllo-capitata (Mann.)

Hillebr., found only in' Guam and the Hawaiian Islands, and Mariscus

pcHnalus (Lam.) Merr.. extending from tropical Africa to southeastern

As'a. Malaya and Polynesia, are the sedges included in this group.

C. PLANTS OF MANGROYF SWAMPS

At the mouth of many tidal streams where the water is brackish and the

shores are muddy, mangrove trees extend far out into the water. The

descending water of the rivers is stopped temporarily when it meets tide-

water, and then deposits its sediment in the form of broad mud fiats or

deltas. On these deltas the trees forming the mangrove forest find condi-

tions favorable for their development since the fruits or seedlings of these

species are transported by salt water. This forest is usually free from

undergrowth. The principal species are characterized by the presence of

specialized, aerial roots, such as knees, high prop roots, or enlarged roots.

At extreme low tide, when the mud fiats are not covered with water, these

roots give a distinctive appearance to the vegetation.

Trees of the family Rhizophoraceae are the most conspicuous species of

the mangrove swamps. Rkizophora apiculata Bl. (mangle hembra) and

R mucranata Lam., distributed along the tropical shores of the Old World.
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are the first species to seed and occupy newly formed mud flats. They are

prop-rooted species which grow in the portion of the swamp most deeply
flooded by the tides. Bruguiera conjugata (L.) Merr. (mangle macho), a
tree with root knees, extends from tropical Asia and Africa through Malaya
to tropical Australia. This species occupies the inland portion of the

swamp which is barely flooded at high tide.

In addition to the species already mentioned, there are several strand

plants occurring along the inner edges of these salt water swamps. These
strand species include Xylocarpus vrana/um , lixcoccaria agallocha, l.umnit-

zrra littorca and Hcriticra littoralis.

D. PLANTS OF RIVERS AND RIVER BANKS

The genera of algae growing below the surface of many streams include

Conferva, a representative of the green algae. Churn, a member of the

Characeae, and Thorca, one of the red algae. All the submerged species

of flowering plant- fall into the family Potamogetonaceae. Potamogcton
mariannensis Cham, and Schlecht.. found only on Guam, is a fresh water
species, while Ruppia maritima grows also in brackish water and sea water.

Near the mouth of many streams where the water is brackish, Nypa
jruticans grows in abundance. This palm, which grows partially immersed
in water, usually extends up these river- for a great distance. Eichhornia
crassipes (Mart, and Zucc.) Solms-Laubat h (water hyacinth), a native of

the subtropics of America, is a floating species of the pickerel-weed family.

Ipomoca aquatka Forsk. (cancon). a plant widely distributed throughout
the Old World tropics, creeps along the surface of many streams.

Several species of ferns grow along river banks. Angioptcris rvcrta

(Forst. f.) Hoffm., a member of the Marattiaceae, ranges from Micronesia

to Polynesia. The Hymenophyllaceae are represented by Trichomancs
javauicum Bl., a plant extending from tropical Asia to the Ryukyu Islands

southward to Australia and Polynesia. A very rare, endemic species of

tree fern is Cyatlua haenkti ( Presl ) Merr. This plant grows in shady
places along mountain streams. Polypodiaceae are represented by Acro-

stichum annum L. (langayao), a species of pantropical distribution, and
the endemic Dryop/cris d< paupcrata Copel.

In addition to the ferns listed above, there are a few angiosperms which
commonly grow along the banks of streams. These include Hibiscus
ti/iacens, a typical strand plant, and Area cafe, hit L.

(
pugua or betel nut

palm!, widely distributed in the Indo- Malayan region.

E. FOREST PLANTS

The plants of the forests are classified into trees, shrubs, epiphytes, liana-.

and ground cover plants. Trees, epiphytes and lianas are the most abun-
dant, while shrubs and ground cover plants are poorly represented in both

number of species and in number of individuals. None of the areas in the

Guam forests is dominated bv anv simile species or bv small groups of
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species. Generally, ten or more species of trees grow side by side in

approximately equal abundance. Most of the woody plants are evergreen,

but /'isonia »randis, a common forest tree is deciduous. The trees are

represented by a diversified group of families and species. Annonaceae

contain two common species which arc native to tropical America, and

cultivated in most tropical countries. These include Annona murkata

L. (laguana or soursop) and A. squamosa L. (atis or sweetsop). Cananga

odorata (Lam.) Hook.f. and Th. (alangilang), another member of this

family, and widely distributed in the Indo-Malayan and Polynesian regions,

is less common than the other two species. Nyctaginaceae are represented

by Pisonia grandis R. Br. (umumu), a species extending from the Philip-

pines, Moluccas, northeastern Australia across Polynesia to the Palmyra

Islands. Xylosma nelsonii Men-., only found in Guam and Rota, and

Pangium edule Reinw. (raual). of wide distribution in the Malayan region.

are examples of the family Flacourtiaceae. The myrtle family contains

three species of restricted geographical distribution. These include

Eugenia rdmvardtiana DC. (aabang). E. palumbis Merr. and E. thomp-

sonii Merr. All except the first, which is found in the Carolines and

Moluccas, occur only in the Marianas. Elacocarpus joga Merr. (joga).

distributed only in the Marianas, is a member of the Tiliaceae. Two

representatives of the spurge family which do not extend beyond the

Marianas, are Claoxylon mariannum Muell.-Arg. (panao) and Macaranga

thorn psonii Merr. Artocarpus communis Forst. (dugdug, dugdog or bread

fruit), a species cultivated in many tropical countries, and Pseudomorus

brunoniana (Fndl.) Bur., of wide distribution in Polynesia, Australia and

New Guinea, are examples of the family Moraceae. Other members of

this family include the endemic Ficus mariannensis Merr. (nunu) and

F. tcnuistipula Merr.. a species also found in Saipan. The nettle family

is represented by Pipturus argenteus (Forst. f.) YYedd. (amahadyan),

extending from Malaya to Polynesia. Aglaia mariannensis Merr.

(mapunao) and Disocalyx megacarpa Merr.. representatives of the Melia-

ceae and Myrsinaceae, respectively, are found only in the Marianas.

Loganiaceae are represented by Fagraea sair Gilg & Benedict which also is

found in the Carolines. Examples of the Rubiaceae include two species

known only to the Marianas. Tan una glabra Merr and Psychotria mariana

Bartl. (aplochating). Other members of this family include Ixora triantha

Volkens, otherwise only known to Yap, and Randia racemosa (Cav.) F.-

Vill. (sumac, sumag), ranging from the Ryukyus and southern China to

Malaya and tropical Australia. Representatives of the screw-pine family

arePandanus kaju Martelli (kafu. kafo). known only in Guam and Saipan,

and P. dubius Spreng. (pahong, pahon ) . distributed from India to the

Carolines and Marianas southward to New Hebrides. In addition to the

trees already mentioned, there is a number of strand trees which are

characteristic of the forests. These species are Cycas circinaUs, Hernandia

ovigera, Hibiscus tiliaccus, Ochrosia parvijlom, Moriuda indica, Cordia

subcordata and Ximenia americana.
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As previously mentioned, the forest shrubs are poorly represented on

Guam. Piperaceae contain one endemic species. Piper ^itahamcnsc C. DC.

(pupulo aniti). Cnamia mariannae (SatTord) Merr.. a member of the

family Annonaceae, is known only to the Marianas. 'Priphasia iri folia

( Hurm. f.) P. Wils. (limon de China, lemoncito). an example of the rue

family which is widely distributed in the tropics of the Old World, forms

thickets on the edges of forests. The spurge family contains Glochidion

mariamtm Muell.-Arg. (chosgo, chosgu). a species otherwise known only to

Samoa and Tonga. Merrilliodendron roh use Kanehira, a member of the

family Icacinaceae. is found only en Guam and Rota.

Even though the vascular epiphytes are extremely abundant, there are

only a few families represented. Polypodiaceae contain a number of

species which are wideb distributed in the Old World tropics. Antro-

p/ivinu planta^neum (Cav.) Kaulf.. Cyclophorus lam eolatus (L.) Alst.

and Yittaria clou»ata Sw., extend from tropical Asia to Polynesia. Two
examples of Aspieuium are .1. laserpitijoliiim Lam., and .1. nidus L. (galak,

galag or bird's nest fern). The former species is distributed from Malaya

to Australia and Polynesia, and the latter one ranges from Himalaya,

japan, Formosa, eastward to the Society Islands. A' ephrolepis biscrrata

Schott is pantropical, DaeaUia solidu (Forst. f. ) Sw.
(
pugua machena ) is

distributed from Malawi to northern Australia and Polynesia, and Humata
Iieterophylla (Sm.) Desv. is found in Malaya and Polynesia. Polypodium

is represented by /'. pi<uetatn»i ( L. ) Sw.. extending from tropical Africa.

Asia through Malawi to Polynesia, and P. scolopendria (kahlau) Burm.f.,

which is distributed from tropical Africa and Asia to Australia and

Polynesia. The endemic species of orchids are Pulhopfiyllum guammsc
Ames. Dendrobinui ^uameuse Ames. Saeeolabium ^uamense Ames and

Tacniophylliim jaseiola (Forst. f. ) Reichb. f. (kamuke nanofe). In

addition to the orchids mentioned above, two species of P/irratia are found.

/'. thompsanii Ames, also known from the Carolines, and P. samoensis

( Kranzl.) Schlechter.

In some sections of Guam the lianas are so numerous as to make passage

impossible. The most abundant species is Plagellaria indica L. (bejuco

halomtano), a member of the Flagellariaceae which extends from tropical

Asia to Malaya. The .-crew-pine family is represented by Frcycinetia

viarianncnsis Merr. (fianiti). a species known only to the .Marianas.

Abrus prieatorins L. (kolales halom-tano or coral bead vine), an example

of the legume family, and Ipomoea hederaeea (L.) Jacq.. one of the

morning glories, are both pantropical. Another member of the morning

glory family is Ipomoea indica (Burm.) Merr. (fogfu). distributed from

Formosa to the Moluccas, tropical Australia and Polynesia. A representa-

tive of Cucurbitaceae is Melothna cmnueusis Merr.. also known from

Ponape and Saipan. The milkweed family contains the endemic species,

Dischidia puberbula I >ecne., and the Apoc\ naceae are represented by Myxia

torresiana Gaudich.. found only in the Marianas. Morinda glandulosa

Merr.. also known from Saipan, is an example of the madder family.
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Cassytha ftliformis, En/ada phaseoloidcs and Mucur.a "ignited, character-

istic strand lianas, are usually found along the outskirts of forests.

Generally, the forests are not matted with undergrowth to any great

extent, except where the trees are few in number. The species comprising

the ground cover arc usually confined to the forests, but they often extend

to the strand, marshes and waste places. Polypodiaceae are represented

by Asplenium macrophyllum Sw.. ranging from India to the Mascarene

Islands and Polynesia. Dryoptcris didymosora (Parish) C. Chr., occurring

in the warmer parts of both hemispheres, and Tcctaria crcnata Cav..

widely distributed in Malaya. Peperomia guamana C. DC. (podpod

palauan), an endemic species, is a member of the Piperaceae. The

nettle family contains 1'rocris prduncuhita ( Forst. f.) Wedd.. extending

from Malaya to Polynesia. Polyscias grandijolia Yolkens, known only

from the Marianas and Carolines, and Alocasia macrorrhiza (L.) Schott.

widely distributed in the Indo-Malayan region, are representatives of the

Araliaceae and Araceae, respectively. Tacca pinnatifida Forst. (gabgab.

gaogao or Polynesian arrowroot), an example of the Taccaceae, ranges

from tropical Africa and Asia through Malaya to Australia. The ginger

family contains Zingiber zerumbet (L.) Sm. (asngod halomtano or wild

ginger), a native of tropical Asia which is distributed in the tropics of

both hemispheres. Cauna indica L. (mango halom tano), a member of

Cannaceae, is pantropical.

According to Graff (3). the following genera of fungi are attributed to

Guam: Phyllachora, Auric uJaria. Uimcola, Polyporus, Pomes, Polystictus,

Trametcs/llexagouia, Laschia, Schizophyllum , Lcntinus, Coprinus, Xau-

coria, Phoma, and Cladosporum. The same author also lists the following

genera of lichens: Pscudopyrenula, Bottaria, Arthonia, Graphis, Coeno-

gonium, Lccidia, Lcptogonium. Paunaria, Coccocarpia, Pcrtusaria,

Parmelia, Romalina, Physcia, Auapt ychia , and Rkipodonema.

Merrill (8) has listed a number of bryophytes. The liverworts

include: Frullania. Wcrauolrjeuna, Pad id, /, and I'livsanantkus. Xecker-

opsis, Macromitrium, Syrrhopodon, Thuidium and Ectropotliccium, com-

prise the genera of mosses.

F. MARSH PLANTS

In the southern portion of the island, near the towns of Piti and Agate

(Plate I), there is a number of low. damp areas in which marsh plants

grow. The Agana marsh in the central section of Guam is the largest

marshy area on the island. During the rainier part of the year several

small marshes appear in the Mt. Santa Rosa region.

Phragmitcs karka (Retz.) Trin. (karriso). one of the grasses extending

from India to Malaya, is the most abundant marsh plant. Other members

of the grass family include Bambusa vulgaris Schrad. (pi<> paloan),

Echinochloa colonum (L.) Link (chaguan agaga). Paspa/um conjugation

Berg., and P. orbicularc Forst. All the mentioned species except the last

one, which is found in the Indo-Malayan region, are pantropical.
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Cyperaceae are represented by Cvpcrus diflormis L.. Fimbristylis annua
(All.) R. and S., F. miliacca (L.) Vahl, and Scleria lithosperma (L.) Sw.
Fimbristylis annua is also known from the Carolines, while the other species

are widely distributed in the tropics of both hemispheres. Polygonum
barbatum L. (Mamka) ranging from tropical Asia to Malaya, is an

example of the buckwheat family. The families Fmbelliferae and Scrophu-

lariaceae each contain one species of pantropical distribution, while the

legume family is represented by a species of extensive distribution in the

Old World Tropics. These species include Ccntclla asiatica (L.) ITban.
Baropa monnicra (L.) YVettst. and Acschynomcnc indica L., respectively.

1'silotum nudum ( L. ) Onset)., a member of the Psilotaceae. extends to the

tropics of both hemispheres. Schizaeaceae is represented by Lygodium
scandens (L.) Sw. (alambrillo). occurring from tropical Africa and Asia

to Australia. Dryoptcris gongylodcs < Schkuhr) (). Ktze. and Acrostichum

annum, both pantropical plants, are members of the Polypodiaceae.

G. PLANTS OF GRASSLANDS

There are two distinct kinds of grasslands on Guam, savannas and
"microsavannas." Savannas are grassy upland regions with scattered

trees and shrubs. The soil in these regions is poorly drained, and is defi-

cient in organic matter. .Many mountain areas on the southern end of

the island e.g., Mt. Tenjo (Plate I), support a savanna type of vegetation.

The microsavannas differ from the savannas by the absence of woody
species characteristic of the latter. Besides this, in the microsavanna
regions the soil is rich in nitrates, and is well drained. The most pro-

nounced microsavanna regions are around the vicinity of Mt. Santa Rosa.

Some plants, such as Misianthus tloridulus, /'aspalum orbicularc, Fim-
bristylis annua, Lygodium scandens, Schizoloma ensiio/ium and Mclastoma
marianum, occur in both kinds of grasslands.

Casuarina equisetijolia, a typical strand plant, is the only tree found in

the savannas. Shrubs are represented by several species which are few in

numbers of individuals. Mclocbia villosissima (I'resl) Merr. and
Timonius nitidus (Hartl.) F.-Vilk, are endemic members of the Sterculia-

ceae and Rubiaceae, respectively. The myrtle family contains Dccaspcr-

mum jrutkosum Foist., extending from India and China through Malaya
to tropical Australia, and Myrtclla brnnigsniiana (Volkens) Diels, known
only from Guam and Yap. Gmiostoma micrauthjim A. DO, an example

of the Loganiaceae. is known only from the Marianas. Thymelaeaceae is

represented by Wikstroemia elliptica Merr.. found only in the Marianas

and the Carolines. Mclastoma marianum Naud., occurring in the Marianas
and the Carolines, is a member of the Melastomataceae. In addition to

the shrubs mentioned above, two strand plants occur, Pemphis acidula and
Scaevola jrutescens.

The most abundant plant in the savannas is Mis, a at bus tloridulus

(Labill.) Warb. (neti, tipun-neti), a grass which is distributed from For-

mosa to Australia and Polynesia. Other members of the grass family are
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the endemic Dimcria (hloridijormis (Gaudich.) K. Schum. & Lauterb.,

Cmtothcca latijolia (Osb.) Trin.. extending from tropical Asia and Africa

through Malaya to Australia and Polynesia, and Andropogou jragilis R.

Br., found in the Philippines, southern China, New Guinea, and in tropical

Australia. Cladiuui pandit haudii \Y. V . Wright, known only to Guam
and the Carolines, Rhynchospora rubra (Lour.) Makino, ranging from

tropical Africa and Asia to Japan southward to Australia and Polynesia,

and Sclrria lithosperma, are representatives of Cyperaceae. An example
of the lily family is Dianclla ensijolia (L.) DC, occurring from India to

Malaya and Polynesia. Amaryllidaceae includes Curculigo orchioides

Gaertn., extending from India to Malaya. Phyllanthus sapordii Merr.,

known only to Guam, and Euphorbia vachellii H. & A., ranging from

southern China to Malaya and tropical Australia, are examples of the spurge

family. The composite family is represented by Glossogyne tcnuijolia

Cass., occurring from southern China and Formosa southward to Australia,

and Wcdrlia canescens (Gaudich.) Merr. (masigsig chunge), known only

to the Marianas. Psilotum nudum, a member of the Psilotaceae. and

Lycopodium ccrnuum L., an example of the Lycopodiaceae, are both pan-

tropical. Gleichcnia linearis (Burm. f.) Clarke (mano), found in the

warmer parts of both hemispheres, is a representative of Gleicheniaceae.

Members of the Polypodiaceae include Blechnum orientate L. and Chcilan-

t/ics tcnuijolia ( Burm. f. ) Sw., both ranging from tropical Asia to Polynesia;

Dryoptrris cucullata { HI.) Christ is distributed from the Mascarene Islands

to Malaya; and Schhnloma cnsiiolium (Sw.) J. Sin. extends from tropical

Africa and Asia to Polynesia.

As in the savannas, the most abundant plant in the microsavannas is

Miscanthus floridufus. Other species of grasses found in the micro-

savannas include Andropogon aciculatus Retz., occurring from India to

China southward through Malaya to tropical Australia, and Paspalum

conjugatum. The sedges are represented by Mariscus cypcrinus (Retz.)

Vahl, distributed from tropical Asia to Polynesia, and Fimbristylis milia-

cea. Eulophia guamensis Ames, an endemic orchid, also occurs in these

regions. Polypodiaceae are represented by Nephrolepis hirsutula (Forst.

f.) Presl, extending to the tropics of both hemispheres. Several common

Jacq. (batunes, botones), one of the mints native of tropical America, is

known in the orient from the Philippines, Formosa, Java and Amboina.

Acanthaceae and Compositae are represented by Blechum pyramidatum

(Lam.) Urb. and Elephantopus mollis HBK., respectively. Both species

are native of tropical America, and are also known in the Orient from the

Philippines, Formosa and Celebes.

H. PLANTS OF ABANDONED CLEARINGS

These areas are usually overgrown with common tropical Weeds, escaped

cultivated plants and indigenous species. Herbs, especially annuals,

dominate these artificial areas; however, several species of shrubs and small
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trees, such as Triphasia trifolia. Jatropha < ureas, Mclanolcpis multiglandu-

losa, Mcloehia odorata, Costrum uo< turuum and Carica papaya, form

thickets. In recently cleared fields, the papaya is able to gain a foothold

and dominate the area to an extent that many other species of plants are

excluded.

The species growing in abandoned clearings are classified into three

groups, those definitely or probably native of the Old World, those def-

initely or probably native of the New World, and lastly, species of uncer-

Representatives of the first group are as follows: .1, hvranthcs bidentata

Bl. (chichitun). Oxalis reprns Thunb. (agsom. apsoni ) . Luffa cylindrica

(L.) Roem. (pachodag). (.'on horns acutangulus Lam. (masigsig lahe).

Melochia odorata L. f.. Abutilon indicum (L.) Sweet (malbas, matbas or

Indian mallow). Mclanolcpis multiglandulosa (Reinw.) Reichb. (alom,

alum). Phyllanthus marianus Muell.-Arg.. Kit inns communis L. (agaliya

or castor bean). Alvsicarpus vaginalis ( L. ) DC, Crotalaria quinquejolia

L. (cascabelesi. Dolichos labial) L.. Oldc/daudia eorymbosa L., Emilia

sonehi folia (L.) DC. Clossogyni tenui folia, Sonchus oleraeeus L., Hclio-

tropium ovalifolium Forsk., Mcrremia gcmclla (Burm. f.) Hallier f.

(nyetcor), M. hederaeca (Burm. f.) Hallier f., Digitaria strieta Gaudich.,

Oplismcnus undulatijolius (Ard.) Roem. and Scluilt., Panicum ambiguum
Trim. Pennisetum polystachyum (L.) SchulL. and Thuarea involuta.

Natives of the New World include: Amaranthus spinosus L. (kuletes),

Bocrhaavia diffusa L. (dafau or glue weed), Passiflora joetida L. var.

hispida (DC.) Killip, Carica papaya L.. Psidium guajava L. (abas or

guava). Muntingia calabura L., 'Priumfctta scmi/ri/oba Jacq. (dadangsi),

Walthcria amcricana L. (matico). Ma/a, lira capitata L. (pagopago).

Euphorbia hctcrophylla L. (poinsettia ) . Jatropha , ureas L. (tubatuba or

physic nut). Cassia txciden/alis L. (mumutim sable, negro coffee or coffee

senna), C. torn L. (amottomaga ). ( 'atopogonium sine unoides Desv., Crota-

laria mucronata Desv., Lcucacna glauca (L.) Benth. (tangantangan).

Asrlcpias curassavica L. (Curacao milkweed). Mitrocarpum hirtum (L.)

DC. Agcratum conyzoides L.. Elcphau/opus mollis. Syncdrclla nodiflora

(L.) Gaertn., Heliotropium ind'num L. (berbena). Capsicum frutescens L.

(doni or Cayenne pepper), Cestrum nocturnum L. (dama de noche),

Datura nutel L. (las doce), Lycopcrsicon csculcntum Mill, (tomate or

tomato). Physalis angulata L.. Ipomoea triloba L.. Quamoclit pennata

(Desr.) Boj. (cebello del angel or express vine). Plcchum pyramidatum,

Stachytarphcta jamaiccusis (L.) Yahl. llyptis capitata. IP mutabilis (A.

Rich.) Briq., //. spicigcra Lam., //. suavcolcus Loir.. Ccnchrus cchinatus

L.. and Ch/oris inflata Link.

Species of uncertain origin are Polauisia icosandra (L.) W. and A.

(mongos paloma), Portulaca oleracea L.. Momordica charant ia L. (alma-

goso or balsam pear), Sida acuta Burm. f. (escobilla adumelon), S. rhom-

bijolia L. (escobilla dalili), Praia lobata L. (dadangsi. dadansi). Acalypha

indica L., Euphorbia hirta L. (goLndrina). Desmodium triflorum (L.)
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DC. (agsom, apson), Teramnus labialis (L.f.) Spreng. (chaguan cacagua-

tes), Adcnostemma lavcnia (L. ) (). Ktze.. Solanum nigrum L.. Dactyloc-

tcnium aegyptium (L.) Richt. (Egyptian grass), Eleusine indica (L.)

Gaertn. (umog). Eragrostis amabilis (L.) W. and A., Srtaria vert icMat a

(L.) Beauv., and Cypcrus rotundus L.

GEOGRAPHICAL DISTRIBUTION OF SPECIES

The flora of Guam is essentially Malayan. Nearly all the indigenous

genera found there are of wide Indo-Malayan distribution.

There are 66 species endemic to the Marianas. Certain species, such as

Lygodium semihastatum (Cav.) Dcsv.. Ilalophila ovata and Bulbophyllum

profusion Ames, are confined to Guam and the Philippines. Some other

species, Ixora trhwtlia Volkens and Myrietla bemtiugseuiana, occur only on

Guam, and the island of Yap in the Carolines. More than eighty per

cent of the species found on Guam also occur in the Philippines, and nearly

the same percentage of species extend to the Carolines.

According to Hosokawa (5). the floras of the Bonins and the Marianas

show a marked phytogeographical discontinuity. The flora of the Bonins

forms a transition zone between temperate east Asia and Micronesia, show-

ing a closer relation with the former. On the other hand, the flora of the

Marianas is principally tropical, and therefore has not been influenced by

tloristic elements migrating from temperate east Asia. There are no species

of plants found exclusively in these two groups of islands. Certain families

common to the Marianas, such as Taccaceae and Casuarinaceae. ap-

parently have never been found in the Bonins.

According to the writer's recent tabulations, approximately 510 species

(excluding species of cultivated plants), belonging to 455 genera and 100

families of vascular plants have been listed for Guam. Pteridophytes are

represented in this list by 47 species belonging to 27 genera and 1 1 families.

There is only one gymnosperm. Cycas circinalis. The remainder consist

entirely of angiosperms.

There are no endemic genera, and only $2 endemic species on Guam.

The latter number is about seven per cent of the total recorded species, and

is surprisingly small when one considers the isolated position of the island.

Tn the Philippine Islands, which are much closer to the continental land

mass, sixty eight per cent endemism exists (10). and in the Hawaiian

Islands more than eighty-live per cent of the species are endemic to that

region (2). The low percentage" of endemism on Guam can be explained

by the fact that the island is geologically recent, and that extensive destruc-

tion by man of the original vegetation has exterminated some of the

More than one-half of the total number of species are of pantropical

distribution. Tt is impossible to determine in which hemisphere twenty per

cent of these pantropical species originated

abundance, and beca
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however, forty per cent are definitely or probably of American origin, and
forty per cent probably originated in the eastern hemisphere.

INTROIM C'EI) \NI> WTCRAI.IZKI) SPECIES

According to Merrill (8), the period during which foreign species were
brought to Guam, can be divided into four subdivisions of time. In the

first or prehistoric period, the Chamorros, who were the aboriginal inhabi-

tants, brought some of their food plants, such as breadfruit, yams, coconuts,

bananas and rice from Malaysia, or from Polynesia. Undoubtedly some
weeds of wide Indo-Malaysian distribution such as Glossogyne tenuijolia,

Mcrrcmia gcmclla and M . hrderacca, reached the island at the same time.

The second period extends from the discovery of the island by Magellan
in 1521 to the discontinuance in 1815 of the voyages of the Spanish galleons

from Acapulco, Mexico, to Manila via Guam. The plants introduced in

this era were mainly of American origin, e.g.. sweet potato, corn, tobacco,

cocoa, peanut, tomato, cassava and papaya. At the same time many weeds
of American origin, such as Mitrocarpinu lurtum, 1pomova triloba and

Elephantopus mollis, were introduced. It is believed that a number of

weeds of oriental origin made their appearance from Manila, for economic

plants such as coffee, tamarind, mango, nipa palm and some citrus fruits

were also brought in.

During the third period, from 1815 to 1898. when the visits of the

Spanish galleons ceased, and Spain lost control of Guam and the Philip-

pines, relatively few new plants reached the island.

The last period dates from the American occupation in 1898 to the

present time. Ornamental species from Hawaii, such as ( 'arissa gratutiflora

(E. Mey.) A.DC. and Tabernaemontana divarkata (L.) R. Br., were

introduced during this time. According to new records based on the

writer's collection (11). several weeds of New World origin, including

Eichhornia crassipcs, I'assi flora fort Ida var. hispida, Calopogonium

mucunoidcs, and Chloris inflata, and one weed species of Old World origin,

Sonchus oleraccus, has been introduced recently.

SIMM \R\

Although there has been a number ol collections made from Guam,
further botanical exploration is needed before the flora of this island can

be thoroughly understood. That this is true is attested by the fact that the

writer in 1946 was able to add new Guam records of 17 species among
300 numbers.

The plants of Guam are grouped under the following headings: Coral

Reefs, Strand, Mangrove Swamps, Rivers and River Banks, Forests,

Marshes, Grasslands, and Abandoned Clearings. The flora of Guam is

essentially Malayan, and most of the indigenous genera are widely distrib-

uted in the Indo Malayan region. Certain species are known only from

Guam and the Philippines, and some other species are confined to Guam
and Yap. The floras of the -Marianas and the Bonins show a marked

phytogeographical discontinuity.
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According to the writer's recent tabulations, 510 species, belonging to

455 genera and 100 families of vascular plants, have been listed for Guam.

Considering its isolated position, the island has a low percentage of endemic

species. This can be explained by the fact that Guam is of recent geological

origin, and that extensive destruction by man of the original vegetation has

exterminated some of the endemics.

More than half of the total number of species are distributed in the tropics

of both hemispheres. Tt is impossible to determine in which hemisphere

20 per cent of these pantropical species originated, while 40 per cent are of

American origin, and 40 per cent originated in the eastern hemisphere.
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EXPLANATION OF PLATES

Plate I. Guam Island showing the various localities mentioned (U. S. Coast and
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Plate II. Marianas Islands showing relative position and size of Guam (U. S.

Coast and Geodetic Survey).
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JOURNAL OF THE

AN OVERLOOKED FLORA INDICA

With one plate

In January, 1947, Mrs. C. G. G. Van Steenis, who was checking various
references in the library of the Arnold' Arboretum, called my attention to

Pennant's Flora Indica which forms a part of the fourth volume of that

author's Outlines of the Globe, published in London in 1800. We had
never seen any reference to Pennant's work, and a later check of the
literature indicated that this Flora India; had been consistently overlooked
by botanists. It is not included in Pritzel's Thesaurus (1872), nor is it

listed in Jackson's Guide to the Literature of Botany ( 1881). The onlv
reference to the work that has been noted is in Rehder's Bradley Bibliogra-

phy 1: 536. 1911, where the Pennant Flora Indira is listed, and in 3: 274.

1915, where the fourth volume of Pennant's work is included under its

secondary title. Apparently Rehder did not realize that he was dealing
with an item that had been thoroughly overlooked by his predecessors. In
the vast botanical literature appertaining to British India I do not remem-
ber ever having seen a reference to this work.

In June, 1947, I noticed a manuscript Flora Indica offered at a very
modest price by a London dealer, its author unknown. The catalogue
entry was: "Flora Indica.-MS. List of Plants and Flora of Coromandel.
Xeatly written in a late 18th cent, hand on 145 pages, folio, with index."
On the chance that it might prove to be of some interest it was ordered
for the Arnold Arboretum library. The manuscript was received on
August 7, 1947, there being a pencilled annotation on the inside of the
cover "T. Pennant's copy."' This is apparently Pennant's signature; the

emendations and additions in pencil, in the manuscript, are in the same
handwriting. The copy, clearly a preliminary one, was manifestly pre-

pared by an amanuensis, and is remarkably well done. There are minor
differences here and there, as between the manuscript and the published text,

as certain references were eliminated, others added, and occasional changes
made in the discussions. It is a remarkably strange coincidence that just

as this paper was being completed we should acquire a copy of the original

hand written document that formed the basis of the Flora Indica here

discussed, the publication of which had been overlooked by all botanists

for nearly a century and a half.

Thomas Pennant (1726-1798) was essentially a zoologist, publishing

extensively in that field. Britten and Boulger, Index of Deceased British

and Irish Botanists, ed. 2, 240. 1931, characterize him as a zoologist and
antiquary. He is also the author of certain books on travel in Scotland,



19481 MERRILL, AN OVERLOOKED FLORA INDICA 187

Wales, and England, and a description of London. Some of his works
were issued in several editions. His projected Outlines of the Globe* was
apparently an extensive work, of which, however, only four volumes were

published. He states in the opening sentence of the advertisement, volume
one, p. i, that: ''These Two Volumes are composed from the XIVth and
XVth of my Outlines of the Globe." Volumes three and four were issued

after his death under the editorship of his son, David Pennant.

All of the volumes of Pennant's work earn- the title page Outlines of the

Globe, but each has a second title page, that of volumes one and two being

The View of Hindoostan, the first appertaining to western, the second to

eastern Hindustan. The second title page of volume three is The View of

India Extra Gangem, China, and Japan, while that of volume four is The
View of the Malayan Isles, Xa.> Holland, and tin Spicy Islands. All of the

volumes contain a certain amount of botanical matter, chiefly appertaining

to economic species, usually with their proper Latin binomials. Only

three plant species are illustrated, Tectona grandis Linn.f., Nepenthes

distillatoria Linn., and Uvaria altissima Koenig = Polyalthia longifolia

(Sonn.) Benth. & Hook.f. These three drawings were prepared by Mr.

Sowerby, which undoubtedly explains Pennant's use of the binomial Uvaria

Koenig.

Volume four is the one of chief interest to botanists, containing as it

does Pennant's compiled Flora Indiea. This is a list with references, not a

descriptive flora. I judge that this work represents Pennant's chief excur-

sion into the botanical field. His 1300 species are listed strictly in accord

with the binomial system. At first it was thought that it was based largely

on Burman's Flora Indica (1768), but there are few references to that

work. Pennant eliminated most of Burman's Malaysian species, confining

his list largely to continental ones, adding many others from the works of

later authors. Both works contain approximately the same number of

species, about 1300. Apparently the chief basis of the work was the

Indian species listed in Reichard's Systema plantarum 1 ( 1779)— 4 ( 1 780)

,

for the page references following very many of the accepted names are to

that work. In addition, however, he included various species from such

works as Osbeck's Dagbok (1757), Sonnerat's Voyage (1782), Linnaeus f.

Supplcmentum plantarum (1781), Roxburgh's Plants of the Coast of Coro-

mandel 1 (1795) and 2 (1798). Loureiro's Flora Cor/iinrhinensis (1790),

Gaertner's De fructibus e.t scminibus plantarum 1 (1788) and 2 (1791),

Woodville's Medical Botany (1790-93), and from certain works of

L'Heritier, J. E. Smith, and perhaps other contemporary authors. He
usually included references to the literature, citing many pre-Linnaean

and post-Linnaean names; and where he occasionally published a new

binomial, he associated the proper references with it.

At least one new binomial is published in the first volume of Pennant's

Pennant, T. Outlines of the Globe 1: i-iv. [1-9]. 1-263. [1-9]. pi. 1-9. 1798;

2: [1-81. 1-374. [1-13]. pi. 1-14. 1 map. 1798; 3: i-xi. [1-4]. 1-284 [1-13]. 1 map.
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work, but our chief interest is in volume four. The text of this last

volume is largely devoted to a description of various islands and settle-

ments, with notes on the peoples, plants and animals characteristic of

them, the general headings being the Malayan Isles, .Manila Islands. New
Holland, Spicy Islands, Molucca Islands, Papua Islands, Land of Papua or

New Guinea, New Britain, New Ireland, and New Guinea again." The
last part of this volume, pages 237-317, with eight additional pages of

index, comprises Pennant's Flora Indica.

It is not clear that Pennant actually planned to publish new binomials,

yet he definitely did so in a few cases. His new names, as far as noted,

are disposed of below. The asterisk indicates their non-inclusion in Index

Kewensis and its Supplements. Under the current provisions of the

International Code of Botanical Nomenclature, where Pennant's names

have priority, they should be accepted, but for the most part their listings

merely adds to synonymy. Piper macropiper Pennant, Ficus teregam

Pennant, and Ficus peril t eregam IVnnant (1800) seem to have clear

priority, over Viper arboresccm Roxb. (1814), {P. miniatum Blume, 1826),

Ficus wassa Roxb. (1832), and Ficus couora King (1888), respectively.

Because Pennant proposed various two-word binomials such as arbor

sambac, parana rubra, lobus lit oralis, pern t eregam, some may object to

their acceptance, but clearly these were all proposed as binomials. Two of

the new binomials are due to Pennant's having inadvertently entered the

names under the wrong generic designation. Several are merely due to

typographical errors, and are perhaps unworthy of being listed.

Acalypha amentaeea Roxb. Fl. Ind. ed. 2, 3: 676. 1832; Merr. Interpret. Herb. Ami)

Acalypha sfiiciflora Burm.f. Index Alt. Herb. Amb. [51. 1769, non A. spicMora

Burm.f. Fl. Ind. 203. 1768.

Achyranthes *spiciflora Pennant, Outl. Globe 4: 257. 1800 (Fl. Ind. 257).

Pennant's reference is "Cauda felis agrestis, Rumph. Amb. iv. p. 84."

This same reference, plus pi. 37. fig. 2, is erroneously cited by Burman f.

Fl. Ind. 203. 1768, as representing \calypha spiciflora burm.f.; but the

form actually described and illustrated by him is Chit/ion spicijlorum

(Burm.f.) Merr. Interpret. Herb. Amb. U2. 1917 (C. javanicum Blume).

Here Pennant erred, for clearly his intention was to make the entry under

Acalypha, but by error placed it under Achyranthes.

Acalypha hispida Burm.f. Fl. Ind. 303. pi. 61. /i.e. 1. 176S; Merr. Interpret. Herb.

Amb. Z23. 1917.

Achyranthes *hispida IVnnant, Outl. Globe 1: 257. 1800 (Fl. Ind. 257).

Pennant's reference is to "Cauda felis Rumph. Amb. TV. p. 82. t. 35

[36 1." Here he erred in placing what is an Acalypha under the wrong

generic designation, Achyranthes.

Dioelea reflexa Hook.f. Niper Fl. 306. 1849; Merr. Interpret. Herb. Amb. 280. 1017.

fl'hascolus * partina rubra Pennant. Outl. Olobe I: 2SS, 1S(X) (Fl. Ind. 288).

Pennant's whole reference is "Rumph. Amir v.O.C.S." i.e.. I'arrana rubra

Rumph. Herb. Amb. 5: 9. pi. 15. 1747. The plate is not good, but I
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suspect that Rumphius attempted to represent the species currently known

as Dioclea reflexa Hook.f. See the discussion in Merrill, Interpret. Herb.

Amb. 280. 1917.

m Yandn

Epidendrum *fervum Pennant, Outl. Globe 4: 296. 180C

E. jurvum Linn. - Vanda jurva (Linn.) Lindl.

> (Fl.

Epidendrum *spatulatum Pennant, I.e., sphalm. = E. s

spathulata (Linn.) Spreng.

pathu

Ficus *teregam Pennant, Outl. Globe 4: 313. 1800 (Fl. Ir

Finis wassa Roxb. Fl. Ind. ed. 2, 3: 539. 1832; Merr.

id. 31

Pennant's reference is "Caprificus aspeni. Ram ph. Amb. iii. 150 C.9," i.e..

Herb. Amb. 3: 150. pi. 94. 1732. Here, as with his other new binomial

in Ficus, he did not take the specific name from Rumphius, but accepted

one from Rheede's Ilortus Malabaricus because of Burman's note at the end

of the Rumphian description "Videlur haec esse Teregam //. Malab. part

3, Tab. 60 . .
." The local names given by Rumphius are gobi, sajor

wassa, wassa, utta sasiatm, /mat adam, and krotje. The species is still

known in Amboina as wassa.

Ficus *peru teregam Pennant, Outl. Globe 4: 313. 1800 (Fl. Ind. 313).

Ficus conora Kins:, Ann. Bot. Card. Calcutta 1: 103. pi. 131. 1888; Merr. Interpret.

Herb. Amb. 195. 1917.

Pennant's reference is "Caprificus viridis Rumph. Amb. iii. 152.CIO."

This is Chapter 10, and to the entry should be added pi. 95. The local

name given by Rumphius is mussu, but as in the preceding case Pennant

took his specific name from Burman's note at the end of the Rumphian

description, p. 153: "Ramum exhibit Caprifici viridis, quae sine dubio est

Peru Teregam H. Malabar. Tom. 3, Tab. 61 . .
." Thus we have two

specific names for strictly Malaysian species of Ficus taken from the

vernacular names of two different species from Malabar. In view of the

fact that Pennant eliminated most of the Malaysian species listed in

Burman's Flora Indira one suspects that, in proposing the two new specific

names in Ficus, he thought that he was providing names for the continental

forms described by Rheede; however, his references are strictly to

Rumphius' Herbarium Amboinense, and the two species must be interpreted

by what Rumphius illustrated and described.

Jasmiiuim sambac (Linn.) Ait. Hort. Kew. 1: 8. 1879.

X vet ant lies sambac Linn. Sp. PL 6. 1753.

Xyctantlies *arbor sambac Pennant, Outl. Globe 4: 239. 1800 (Fl. Ind. 239).

The record is clear from the references to certain standard pre-Linnaean

and post-Linnaean works. Pennant gives the page reference to Reichard's

Systema Plantarum 1: 15. 1779, where, however, the entry is correctly

given as Nyctanthes sambac Linn. Presumably he altered the specific

name to make it agree, in form, with Nyctanthes arbor tristis Linn., which

he also listed; or he may have taken the specific name from some pre-

Linnaean work.
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Madhuca indica J. F. Gmel. Syst. Nat. 2: 799. 1791.

Bassia latifolia Roxb. PI. Coromandel 1: 20. pi. 19. 1795; Hook.f. Fl. Brit. Ind.

3: 544. 1882.

*Mahwah *hamiltonia Pennant, Oull. Globe I: 280. 1S00 (Fl. Ind. 280).

*Mdhwah (or Madhuca) C. Hamilt. As. Research. 1: 300. 7 pi. 1788.

Bassia villosa Wall. List. no. 4165. 1830. nam. mul.

Madl a I t folia Macbr. Contr. Gray Herb. 53: 17. 1918.

One might not be willing to accept C. Hamilton's original description of

Mahwah as a formal generic one, although he provided a rather full tech-

nical description, and his plate shows the arrangement of the flowers and

their details. He further stated that the tree belonged in the Polyandria

Monogynia of Linnaeus "but of a genus not described by him.*" The tree

that he described occurred in Behar and neighboring countries, there known
as the Mahwah or Mdwce, its Sanscritic name being Madhuca. The name
Madhuca also appears on the plate. This Hamilton paper is the sole basis

of Gmelin's formal description of the genus Madhuca Gmelin, and of its

type species, M. indica J. F. Gmelin. Syst. Nat. 2: 799. 1791. Roxburgh.

PI. Coromandel 1: 20. 1795. also cited Hamilton's paper in the description

of Bassia latifolia Roxb. Pennant, perhaps inadvertently, published a

binomial under Mahwah, although he provided no description, so one must
refer back to C. Hamilton's description to understand what was intended

by Pennant's name. Here we have a formally published binomial under

a generic name never recognized by other botanists.

Doctor Lam, Bull. Jard. Bot. Buitenz. III. 7: 182, 265. 1925, 8: 463.

1927, accepted the binomial Madhuca longifolia (Koenig [Linn.] ) Macbr.

Contr. Gray Herb. 53: 17. 1918, reducing Bassia latifolia Roxb. and

Madhiua indica Gmelin to synonymy. Koenig's specimen is in the Lin-

naean herbarium and from a photograph of it available to me, and the

comparative discriptions of Bassia latifolia Roxb. and B. longifolia Linn, by

Hooker f. Fl. Brit. Ind. 3: 544. 1882, T am convinced that two different

species are involved. To the synonymy of Madhuca longifolia (Linn.)

Macbr. may be added Bassia illipe Linn, ex Jackson, Ind. Linn. Herb. 45.

1912, and Illippe malabarorum Koenig ex Linn. Mant. 2: 563. 1771, nom.

in syn. Koenig was the author of the generic name Bassia in Linn. Mant.

2: 555. 1771, but Linnaeus was the author of the binomial Bassia longifolia,

op. cit. p. 563, for he cited Koenig's different specific name as a synonym.

Mucuna gigantea (Willd.) DC. Prodr. 2: 405. 1825; Merr. Interpret. Herb. Amb.

Dolichos giganteus Willd. Sp. PI. 3: 1041. 1800 [1802].

Zoopthalmum gigantcum Prain, Jour. As. Soc. Bengal 66(2): 68. 1897.

Phaseolus Hobus litoralis Pennant, Outl. Globe 4: 289. 1800 (Fl. Ind. 289).

Pennant clearly confused two different species here, his reference being

"Phaseolus Lotus litoralis, Rumph. Amb. V, 10 C. 6" (Rumph. Herb. Amb.
5: 10. pi. 6. 1747), and "Cacara pilosa, Rumph. Amb. V. p. 392. c. 35."

These represent two very different species, the lobus litoralis belonging with

* Hamilton, C. A Description of the Mahwah Tree. As. Research. 1: 300-308.
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Mucuna gigantea (Willd.) DC, and the Cacara pilosa appertaining to

Mucuna aterrima (Piper & Tracy) Merr. Interpret. Herb. Amb. 279. 1917

(Stizolobium atcrrimum Piper & Tracy). Because of the confusion of the

two by Pennant, Willdenow's slightly later specific name is retained,

although from the first entry by Pennant, lobus litoralis, it is clear that

what he probably meant was Mucuna yj^antra (Willd.) DC.

Piper *mae.-opiper Pennant, Outl. Globe 4: 242. 1800 (Fl. Ind. 242).

Piper arborescens Roxb. Hort. Beng. 80. 1814; Fl. Ind. 1: 161. 1820, ed. 2, 1:

159. 1832; Merr. Interpret. Herb. Amb. 180. 1917.

Piper minialum Blume. Vcrh. Rat. Genootsch. 11: 166. 1826.

Pennant's hitherto overlooked binomial is based wholly on Rumphius,

Herb. Amb. 5: 46. pi. 28. fig. 1. 1747, this illustration being an excellent

representation of a characteristic and widely distributed species. It

extends from the Malay Peninsula and Sumatra to Java, the Philippines,

Celebes, Moluccas, New Guinea and the Solomon Islands. Brass 2133

in the herbarium of the Arnold Arboretum, from Bougainville Island, is

identified by Trelease as representing a new species, as yet unpublished.

Comparison with a large suite of specimens and with Miquel's very fine

plate representing Piper miniatum Blume, Nov. Act. Acad. Nat. Cur.

Suppl. 21: pi. 28. 1844, clearly indicates that Trelease's supposed new

species is the one discussed here.

Polyalthia longifolia (Sonn.) Benth. & Hook.f. ex Hook.f. & Th. in Hook.f. Fl. Brit

Ind. 1: 62. 1872; Kirm, Ann. But. Ganl. Calrulta 4: 7.'. pi. 99. 1893.

V -car i a h>ncju>lia Sonn. Yoy. Ind. Orient. \: 399. pi. 131. 1782, Reise 2: 244. pi. 131.

1783; Lam. Encycl. 1: 597. 1795; Dunal, Monog. Anon. 109. 1817; Roxb. Fl.

Ind. ed. 2, 2: 664. 1832.

P-cnria *altissima Koenig ex Pennant, Outl. Globe 1: 83. pi. 5. 1798, 4: 280. 1800

(Fl. Ind. 280).

Pennant's first entry is "The Poon tree, Uvaria altissima of Koenig,"

but he provided no description. He referred to Sonnerat's species as "M.

Sonnerat, ii. p. 27,$, tab. 131, gives a figure of it, under the name of L'Arbre

de Mature." In his second listing the entry is Uvaria "altissima. Uv.

longifolia, L'Arbre dc Xatitre
\
Mature] Sonnerat, ii. 233. tab. 131.-Poon

tree. Mast tree. Outlines oj the Globe, 1: p. 83. tab. 5." Sonnerat's

species was validly published with a short Latin diagnosis; this diagnosis is

not repeated in the German edition of 1783. Curiously most of the

references in botanical literature are to the German translation of 1783,

not to the original French edition of 1782. In Sonnerat's original work

"Uvaria laneeolata Linn. Syst. not. gen. 692, sp. 4" appears as a synonym.

The reference is to Gmelin 's Syst. Nat. ed. 13, 2: 868. 1791; Linnaeus

never published such a binomial. Manifestly what Gmelin considered

was Uvaria laneeolata Sw. Prodr. 87. 1788 =Oxandra laneeolata (Sw.)

Baill., of the West Indies, as Gmelin. like Swartz, cites a reference to

P. Browne. In many standard works the binomial Uvaria longifolia is

erroneously credited to Lamarck, usually, however, without a reference

to the place of publication. A glance at Lamarck's Encycl. 1: 597. 1785,

shows that he merely accepted Sonnerat's species, amplified the description,
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commenting on Sonnerat's poorly engraved plate. This e

of Lamarck as the authority for the binomial commenced with Dunal in

1817.

S\z\fiium malacceiix- (Linn.) Merr. X Pi-rry, Jour. Arnold Arb. 19: 215. 1938.

Eugenia malaccensis Linn. Sp. PI. 470. 1753.

Jambosa malaccensis DC. Pmdr. 'A: 286. 1828.

Eugenia *,iilim Pennant, Ontl. Globe 4: 277. 1800 (Fl. Ind. 277), non DC, 1828.

The basis of Pennant's binomial was "Rumph. i. 125. tab. 38. fig. 1," i.e.,

Jambosa nigra Rumph. Herb. Amb. I: 125. pi. 38. fig. 1. 1741. It is

a form of Syzyginm ma/aecrnse ( I. inn. ) Mcrr. & Perry, with unusually dark

colored fruit (Eugenia malaccensis Finn. var. nigra Blume, Mus. Pot.

Lugd.-Bat. 1: 91. 1849). The name Eugenia ni^ra DC. Prodr. .'J: 2S(>.

1828. based on Brazilian material, i.- invalidated hy Pennant's earlier one.

*:im:ir;i Rcichard, Sym PI 1: 200. 1780 sphalm. Trichosanthes amara Linn.

*anguina Rcichard, op. cit. l')0, sphalm. Trichosanthes anuuina Linn.

*oucumerina Rcichard, I.e., sphalm.: Pennant, Outl. (Jlobc 1: 504. 1S00 (Fl. Ind.

son, sphalm. Trichosanthes cucuraerina Linn.

nri uilolia Rcichard, I.e., sphalm. Trichosanthes nervifolia Linn.

*nervifolia Pennant, Outl. Globe 4: 304. 1800 (Fl. Ind. 304), sphalm. Tricho-
santlics nervifolia Linn.

Curiously Reichard records the generic name correctly as Trichosanthes

Linn., but under this generic entry he lists the four species as Trigosanlhcs

amara, anguina, cucumerina, and ncruifo/ia. Tn his unpaged Index

generum the entry is Trichosanthes, while in his Index synonymorum it

appears as 'Trigosanlhcs. The Pennant entry of 1X00 is Trigosanlhcs.

EXPLANATION OF PLATE

Upper Fig. The opening part of the Pennant manuscript.
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FLORA INDICA.

MONANDRIA MONOGTNIA.

CANN A Indica, Syjl. PL i. p. 2. Fl. Coch. i. 13. FA Zeyl. 1. Can-
nacorus, Rumpb. Amb. v. p. 177. t. 71. f. 2. Katu Bala, #W.
JV/rt/. ii. p. 85. 1. 43. Flowering Reed, Gerard, 39. Outlines of
the Globe, i. p. 316.— Inhabits all y:\rls o( India, is found alio in

Africa and .SW/6 America. Called 7)zdw/z £/><?/, from the form of

the feeds, of which the Catholics, and the Mahometan negroes, make

umia exaltata, Linn. Suppl. 79. Globba Sylveftris, major et

minor, Rumpb. Amb. vi. 140. tab. 62, 63. Grows in the wet

fields of Celebes, and, rarely, behind Vicloria caftle, in Amboina. The
fruit is of little ufc, but for its perfumed fcent ; is greedily eaten

by the green parrots. The form of that of the Sylvejlris of fin-

gular growth. All the fpecies given by Rumphius have the Ternatic

name of Globba.
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NOTEWORTHY SPECIES FROM MEXICO AND ADJACENT

UNITED STATES, II

Ivan M. Johnston

Herba erecta dioica annua: ciiilibus pallidis 2-10 dm. altis simplicibus
vel sparse ramosis; ramis strict is vel ascendentibus; lamina folii glabra
lanceolata vel oblonga vel ova la 2 5 can. lcnga 5 20 mm. lata infra medium
latiore, apice acuta vel obtusiuscula, basi in petiolum pallidum gracilem
5-40 mm. longum abrupte contractu; intlore.smitia terminali cymas
abundantissimas composita spicata elongata 5-16 mm. crassa 1-4 dm.
longa praesertim infra medium plus minusve interrupta ebracteata vel brac-
teis foliaceis sparsissime ornata; cymis latis ramosis conspicue bracteosis;
bracteis ramorum cymis ovatis late sessilibus apice acutis cuspidatis, costa
viridi paullo incrassata apice in acumen protracta. bracteis alibi nicm-
branacea; bracteis floris feminei obovatis, apice rotundis vel emarginatis
rare cuspidatis fere ad altitudinem loborum perianthii attingentibus; lobis
perianthii feminei pentameris 2.5-3 mm. longis infra medium in unguem
ad 0.3 mm. latum abrupte contractis, lamina ad I 1.8 mm. lata apice
rotundata vel emarginata rariter cuspidata; utriculis paullo compressis
2-2.5 mm. longis circumscissilibus griseis saepe plus minusve verrucosis;
stylis 3 gracilibus; seminibus laevis nigro-brunnescentibus nitidis biconvexis
1.3 mm. diametro; bracteis floris masculi lanceo-ellipticalibus acutis
cuspidatis perianthium hand superantibus; lobis perianthii masculi
pentameris late lanceolatis medium versus vel infra medium latioribus 1.3
mm. latis 2.5-3 mm. longis acutis cuspidatis; filamentis 5 filiformis ca.
1 mm. longis; antheris 5 ad 2 mm. longis.

KANSAS: sandhills, Hamilton County, 1895, Hitchcock 428A (type, Gray Herb.)
;

sandy soil, southwestern Kansas, Auk. 3, 1895, Hitchcock 609.
COLORADO: South Fork ol the Platte, i.s.So, // Engelmann; indefinite, 1861,

Parry 323; Ft. Lupton, Weld. Co., 1914, Johnston 275; Gilcrest, Weld Co., 1916,
Johnston 275A.

OKLAHOMA: bottom of Cimarron River, Cimarron Co., 1936, Demaree 13306.
TEXAS: Limpia Cam on. S.7 miles northeast of Ft. Davis, 1942. Cory 40520.
INDEFINITE: Powell Colorado Explorins Exped., 1868, no. 509 ; I'pper Missouri

River, Hoyden; sandhills, 1862, E. Hall.

A species most closely related to A. myrianthus Standley of northeastern
Mexico and southern Texas. The latter is a loosely and much branched
plant with usually sprawling branches and has the bracts subtending the

female flowers broad, cuspidate, and distinctly shorter than the perianth
lobes. The plant here described grows in sandy places on the high plains.

It has passed as A. Torreyi (nay and is treated under that name in Stand-
ley's revision of the genus, No. Am. Fl. 21: 107 (1917). The name "A.
Torreyi Gray," however, properly belongs to a very different plant growing
along the Mexican boundary. Cf. Johnston, Jour. Arnold Arb. 25: 155

(1944).
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l'ortnlaea parviila Cray. I'r„r. Am. Acad. 22: 274 (18S7).

Plant prostrate or ascending, with a slender annual root; stems slender,

1-2 mm. thick, 3—15 cm. long, loosely branched; leaves 3-13 mm. long,

0.5-2 mm. broad, sueeulent. somewhat compressed; leaf axils with white
hairs 3-7 mm. long; inflorescence terminal, a capitate- cluster of 2-10
flowers, after falling of involucre brails 3 6 mm. in diameter; involucre

bracts 3 S mm. long; sepals becoming reddish. 2.5 mm. long; petals yellow,

orange, or bronze. 2-2.5 mm. long; capsule 1.5 2 mm. thick, basal portion

saucer-shaped, with stipe 1-1.5 mm. long; seeds 3-3.5 mm. long, brownish
at first but becoming black when mature, covered with minute crowded
tlattened stellate roughenings.

COAHOILA: Tan<|uc Colorado, southeast of Zacatosa, common in shelter of

flower oranpc, Johnston S03S.

CHIHCAHUA: Piramide, local on -ruvdlv places at base of rock masses, Johnston
A755; Los Medanos, 1'M5, l.cSncm J>/ ; Siena San!;, Kulalia. 11. vcllow, All-. 18, 1885,

1'iiirjr >/.< (-ivpi )

AOCACALIKX TLS: AmiacalienU-. 1Q.<0. Rose & Painter 7737.

TLXAS: without locality Wright 31 in part and S73 in part.

\RIZONA: El San/, Cochise Co.. Ilayrs 73.

OKLAHOMA: Kenton, bed of Cimarron River. P>S6. Drnuircp 73300,

This species ranges in sandy places from western Texas and western

Oklahoma to southeastern Arizona and south in northern Mexico to Agua-
calientes. Its closest relative is P. halimoides, which occurs in the West
Indies, in northern South America, and along the Pacific coast from Costa

Rica north into Sonora and P.aia California. The two species /'. parvula

and P. halimoides arc set off from other congeners in Mexico and the

United States by their small yellow, orange, or bronzy petals and their

small, conspicuously stiped fruit. Their petals measure 2-3 mm. long.

After dehiscence and shedding of seeds, the persisting saucer-shaped base

of the capsule is only 1.5-2 mm. in diameter. Its stipe, however, is well

developed and 1 1.5 mm. long.

As originally proposed by Cray. P. parvula was a mixture of two very

distinct species. /'. parvula as here redefined and P. mundula Jtn. However.
judging from the specimens he identified and from details in his description.

as well as from his choice of specific epithet, it seems clear that Gray was
chiefly interested in the slender annual plant with small yellow flowers

and stiped capsules to which 1 have restricted his binomial. Among his

original suite of specimens only /'riwje 343 and portions of Wright 31 and

873 belong to /'. parvula as here delimited. The Pringle specimen, from

the Sierra Santa Kulalia. Chihuahua, is taken as type. The Wright col-

lections are mixtures, no. 31 consisting of P. parvula and /'. sufjrutvsccns

and no. 873 of /'. parvula and /'. mundula. They appear to have been

collected in the area between the Davis Mts. and the Coppermine?, most

likely somewhere along the old military road between the Davis Mts. and

El Paso, in trans- Pecos Texas. Anions Gray's material to be excluded

from P. parvula are also Fcndler 73 and Schathier 772. The Fendler

collection, recently accepted as the type of P. parvula by Wilson. No. Am.
Fl. 21: 334 (1932), though labeled as from New Mexico, according to the
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collector's field notes, actually originated in Kansas. It represents P.

mundula. The Schaffner plant, from San Luis Potosi, has small flowers

and small capsules, but the stipe of the fruit is short and the root is not

slender and annual but fleshy and evidently perennial. It may possibly

represent an undescribed species, but in any case cannot be accommodated

in P. parvula.

Subsequent to Gray's publication of /'. parvula, the species was accepted

by Coulter, Contr. U. S. Nat. Herb. 2: 32 ( 1S91 ). and by Robinson. Synop.

Fl. 1: 264 (1897). These authors, however, repeated Gray's description

and give no evidence of having examined the species critically. Wooton

& Standley, Contr. U. S. X".' -rb. 19: 230 (1915). however, delimited

P. parvula in the sense I ' c accepted and also provided a key by which

it can be separated from other species of Portulaca found in southwestern

United States and northern Mexico. Wilson. No. Am. Fl. 21 : 334 (1932),

and Poellnitz, Fedde Repert. 37: 280 (1934). applied the name to the

purple-flowered species I call P. mundula. Surprisingly, they have no

concept for the vellow-flowered annual, the relative of /'. halimoidcs, which

should be called P. parvula. Kearney & Peebles. Fl. PI. Arizona 302

(1942). apparently followed Wilson. The Arizonan plant they call "P.

parvula" has purple petals 3 4 mm. long. It is conspecific with the New

Mexican plant that Wooton & Standley (ailed P. pilosa. Its correct name,

however, is P. mundula.

Portulaca mundula. sp. now

Planta herbacea foliosa e radice palari non rariler in< rassata ut videtur

saepissime annua erumpens: caulibus 3 6. prostral is vel laxe decumbentibus

vel laxe ascendent ibus. 5 15 cm. longis, supra medium ascendenter ramosis,

succulentis, internodiis valde abbrevialis 15 mm. longis; foliis carnosis,

alternis, saepe numerosis>imis et congestis. 5 15 mm. longis 0.5-1.5 mm.
latis, linearibus vel oblanceodinearibus ascendentibus; pilis axillae con-

spicuis languinosis crispis saepe candidis quam folds brevioribus vel

longioribus saepe 5-7 nun. longis; tloribus terminalibus 2 -8 in capitulos

villosos aggregatis subsessilibus; foliis involucri 6-10 linearibus 5-12 mm.
longis succulentis; calyce supra rupturam saepe ca. 4 mm. rariter ad 6

mm. longo; lobis trianmilariluis vel 1 1 iangularo-oblanceolatis; petalis

purpureis obovatis saepe ad 6 mm. vel rariter ad 7.5 mm. longis 3-4.5

mm. latis. apice retusis; staminibus saepe 10-15 rariter ad 30; stylis 3-5

oblanceolatis ca. l.S nun. longis; capsula maturitate in '4 altitudine cir-

cumscisse ovato-globosa. parte superiori nitida alte hemispherica cum

calyce corolla staminibus cohaerentibus emaradis vestita, parte inferiori

2.5-3.5 (saepe ad 3) mm. diamelro brevissime stipitata; seminibus nigris

0.3-0.5 mm. diametro stellato-tuberculatis.

COAHUILA: Rancho Amia Duke, Wynd & Mueller 403: Santa Anna Canyon,

1936, Marsh 457; Sierra Santa Rosa, Jul\ 2 7, 1'i.vS, Marsh 1543; Sierra Madera, Canon

Charreteras, wet pround near tineja, 11. purple, Johnston S045A; near Sacramento,

•xravelly wash, 11. purple, Johnston 70SS (type, Gray Herb.); Chojo Grande, 27 miles

south of Saltillo, 1904, Palmer 3S3: Sierra Hechiceros, Canon Indio Felipe, crevices

at base of cliff, Stewart 201: near Santa Elena, Sierra Cruccs, alonsi arroyo, fl. purple,

Stewart 601; Vallc Delicias near Rancho La Boteca, frequent on limestone slope, fl.
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CHIHUAHUA: Sierra San Carlos, urn wily slope below dills, fl. purple, Johnston

6 Midler 45; Piramide, gravelly soil .it base oi rock masses, Johnston 8155A; 7.5

miles south of Piramide, silt\ Hat, pro.-trate, Johnston 8103; Sierra Santa Eulalia, fl.

carmine, 6-8 in. broad, Aug. 18, 1885, Pringle 334.

TEXAS: Alpine, Warnock 121; 25 miles so. of Marathon, 19.16, Hinckley; IS

miles so. of Marathon, 1933, Cory 6901; 20 miles SSE. of Kent, 1943, Waterfall 5415;

7 miles north of Van Home, Watirtall /''"./ Ouadalupe Mts , Pine Springs Canyon,

Waterfall 5242; Melon, Frio Co., 1041, Thurp; Mill Creek, IS43, I.indheimer; no*
Bracken, Bexar Co., Groth 247 Ik 233; Laredo, 1879, Palmer 2141.

OKLAHOMA: Lincoln County, 1805, Blunkinship; Sapulpa, 1894. Bush 31; Alva,

1913, Stevens 2SS4; Pawhuska, 1913, Stevens 2027.

KANSAS: Allen County, 1X96, Hitrheork n30; sandhills south of the crossing of

the Arkansas River, tl. red, size of a half-dime, Sept. 3, 1*47, Fendler 73.

MISSOURI: Cockrell, Bush 6486; Reelings Mill, Palmer 33157; Garsney, 1898,

Bush 353 \ Vale, L908, Bush 5238.

In northern Mexico this species grows in gravel along sunny arroyos or

on gravelly places on open slopes. From Coahuila and Chihuahua it

ranges in its typical form north into trans-Pecos Texas. Specimens from

northern Texas, Oklahoma. Kansas, and Missouri may differ slightly from

more southern forms. Their flowers average a hit smaller while the stellate

roughenings on their seeds are less commonly tuberculate.

The species has been confused with P. parvula Gray and P. pilosa L.

Its relation with /'. parvula have already been discussed. A consideration

of P. pilosa shows it distinct from that species also. The name P. pilosa

L., Sp. PI. 445 (1753), is ultimately based on plants originating on the

island of Curasao, in the Dutch West Indies off the north coast of Vene-

zuela. Linnaeus founded his species on descriptions and illustrations

given in the published works of Royen. Commelin. Herman, and Plunkenet.

These authors treated plants, cultivated in the gardens at Amsterdam and

Leyden, said to have originated in Curasao. The illustrations and com-

ments by Commelin. Hort. Med. Amstelodam. 9, t. 5 (1697), and Herman.

Par. Batavus 215 cum fig. (1705), are especially complete and clear and

leave little doubt as to the identity of the plant properly called P. pilosa L.

In Wilson's treatment of the genus, Xo. Am. Fl. 21: 334 (1932). it keys

out to P. pilosa and P. poliospcrma. Typical P. pilosa is a plant of

Curasao and so also is the variety, /'. pilosa fl published by Linnaeus.

The latter, based upon illustrations by Herman and Plukenet, was subse-

quently renamed P. sctacca Haw. (1803) and P. pilosa var. setacea DC.

(1S28). It appears to be the plant later described as P. venczuclvnsis

Urban (1907). Both of the Linnaean plants are tropical species from

Curasao and not conspecific with the plants of northern Mexico or south-

western United States.

Lippia lyeioides (Cham.) Steud. Norn. Hot., ed. 2, 2: 54 (1841).

Aloyshi lyeioides Cham. Linnaea 7: 237 (1S52).

Lippia hKustnna of authors.

This well-marked species of Lippia ranges in the United States from

Texas to southeastern Arizona and in Mexico south to the states of

Hidalgo, Puebla, Durango, and Sonora, and then again reappears in

Bolivia (Cochabamba), Paraguay, and Brazil (Parana) and extends
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southward to the states of Buenos A
Argentina. It is one of the xerophyti

remote areas in North and South America.

For a generation this shrub has been called Lippia ligustrina (Lag.)

Britton. That name is based upon Verbena ligustrina Lagasca. Gen. et.

Sp. Nov. 18 (1816), which was described as follows: "242 Verbena

ligustrina: foliis ovatis, oblongisque scabris margine revolutis integerrimis:

spicis cylandraceis terminalibus. Hab. in 1'ortu desiderata b (V. S.)."

It is to be noted that the type was collected (probably by Nees) at Puerto

Deseado, Terr. Santa Cruz, in southern Patagonia, and hence at a locality

far to the south of the known range of our species in Argentina, and

furthermore in a region in which it could hardly be expected. The scabrid

leaves and terminal spikes of Lagasca's plant are not those of our Lippia.

All details in the description do apply to one of the shrubby Argentine

Verbenas related to V. aspera Gill. & Hook., which <lms grow at the Pata-

gonian port. The name actually belongs to that species of Verbena and

not to the subtropical Lippia -hated by North and South America.

The name Lippia lycioides, based upon Mnysia lycioides Chamisso, is

founded upon collections made by Sellow in southern Brazil. In treating

the species Schauer. DC. Prodr. 11: 574 (1847), unfortunately cited the

name Verbena ligustrina Lag. as one of its synonyms. Without verifying

this reference, first Britton, Trans. N. V. Acad. 9: 181 (1890), and later

Kuntze. Rev. Gen. 3-: 252 (1898), doing purely library botany, seized

upon the incorrect synonym and launched the name "Lippia ligustrina"

as a new appellation for our species. It was based upon a misidentifica-

tion, taxonomically does not belong to our Lippia, and should be abandoned.

Tecoma Tronodora (Toes.), comb, now
Stcnolobium Tronodora Locs. in Fedde, Report. 16: 21C (1910).

Stvnolobium incisitm Rose & Standley, Contr. U. S. Nat. Herb. 16: 174 (1913).

Tecoma incisa (Rose & Stand.) Johnston, Jour. Arnold Arb. 21: 264 (1940); not

Tecoma stans var. angustatum Render, Mitt. Deutsch. Dendr. Ges. 1915: 227 (1915).

The name Tecoma incisa (Rose & Standi.) Johnston, being invalid

because of an earlier homonym, a new name, under 7 eeonia, is needed for

this widely distributed shrub of northern Mexico and adjoining United

States. The name to be taken up for the plant. Tecoma Tronodora,

embodies the vernacular name which I have found to be in general use

and applied exclusively to this particular species in Coahuila and

Chihuahua.
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Moll I SLY (BKATHAM) MERRILL. NOMEN
CONSERVANDUM PROPOSITUM

E. 1). Merrill

Tax ix ins tkkatmf.xt of the Lauraceae. Lngler & Prantl. Xat.

Pflanzenfam. 3( 2 ) : 119. 1SS9. logically separated a distinctly natural

Old World group from Litsca I. am., selecting as his designation for the

segregated group the generic name Tetradaria Xees in Wallich. PI. As.

Par. 2: 61. 1831. He unfortunately overlooked the fact that this name
was preoccupied by Trtradoiia Benth. ( 1830). the latter being universally

accepted as the valid name for a genus of the Labiatae. and adopted by

Briquet in his treatment of the Labiatae. Xat. Pilanzentam. t(3A): 331.

1807. Bentham in Bentham and Hooker f. Gen. PI. 3: 161. 1880. charac-

terized the same group of lauraceous plants as Litsca Bam. sect. Xcolitsca

Benth. briefly describing it as: "'Folia saepius triplinervia. Llores

sacpius 2-meri. perianthii segment's 4. staminibus perfectis 6." Tie

cited Tetradcnia Xees (1831). non Benth. (1830). as a synonym. Xro-

litsia Bentham was merely a new name for Tetradaria Xees, but

unfortunately Bentham designated it as of sectional status only.

In 1006 I noted that the generic de-iumat ion 'Tctradaiia Xees was invalid

for the group under consideration and accordingly. Philip. Jour. Sri. 1:

Suppl. 56. 1006. rather casually raised Xcolitsca Benth. to generic status.

as Xcolitsca (Benth.) Merr. citing Tetradcnia Xees as a synonym, and

publishing the first three binomials under it. At that time I was not aware

of the fact that there was still an earlier generic name available, for I

did not then have access to any of the rare Rafinesque publications.

In attempting to list and to reduce the numerous new names published

by Rafinesque between the years 1808 and 1840. in his unbridled publish-

ing career. I became involved in the determination of the identity of the

proposed new genus Bryantea Rat". Silva Tellur. 165. 1838 which proved to

be a very simple matter. The record is clear for although the generic

description is very short, as is usually the case with Rafinesque. the type

of the genus is clearly indicated. The following is all that Rafinesque

published about his new genus:

-59. BRYANTEA Raf. (hot) cliff, cal corol 4 part. stam. 6. Type
Br. dcalbata Raf. Telranth. do. R. Brown. Sm. & c." The type is there-

fore the Australian 'Lctranthcra dcalbata R. Brown. With the wide concept

usually given to Litsca Lamarck, by Bentham and Hooker L. by Pax, as

well as by recent authors. Bryantea was naturally placed as a synonym

of Lamarck's genus, although it was not mentioned in the Genera Plan-

tarum; it is a definite synonym of Litsca Lam. sect. Xcolitsca Benth. =
Xcolitsca (Benth.) Merr.
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Under the priority rule Bryantea Raf. (1838) antedates Ncolilsra

(Benth.) Merr. (1906) (Litsca Lam. sect. Ncolitsea Benth.. 1880) by

sixty-eight years and unless the Litter be conserved it will be necessary to

accept Rafinesque's earlier name and if accepted it will involve the publi-

cation of about 100 new binomials under Bryant ra. This is only one of

about 70 cases where it is now clear that generic names proposed by

Rafinesque are earlier than those in current use for the same groups, pro-

posed by other authors at later dates, in spite of the fact that already

nearly 80 of Rafmesque's validly published generic names have been offi-

cially included in the list of rejected ones. This total of 150 generic

names gives us a scale by which to judge how little confidence Rafmesque's

contemporaries and successors had in his work. He thus became a

victim of the weight of authority; for the great botanical authorities of

nineteenth century botany rather consistently ignored his nomenclalural

proposals. My personal opinion is that where only a few binomials are

involved, and in those cases where genera contain few or no species of

economic or of horticultural importance, or unless they contain a large

number of species, that the rule of priority should prevail and that

Rafmesque's earlier names should be adopted. A case in point is the

genus Beauverdia Herter, published in 1941 to take a single South

American species of the Liliaceae which has within the past century found

its place at various times under no less than seven different generic names.

Two years after Herter proposed his new generic name-. Mr. Stearn called

attention to the fact that in 1887 Rafinesque based his new genus Ipheion

on the same species (Milla unijlora Grah., Tritcleia uniflora Lindl..

Brodiaea unijlora Engl. Leueoryne uniflora Greene. Ilonkera umflora O.

Kuntze); and now to this impressive list of names for one species must be

added Beauverdia umflora Herter (1841), and Jpheion uniflorum Raf.

( 1838), the last name in this list being the proper one; see Stearn, Gard.

Chron. III. 114: 60. 1943. T agree with Mr. Stearn that there is no

justification whatever in accepting Beauverdia Herter (1941) and rejecting

Jpheion Raf. (1888). for Rafmesque's name has priority by more than

a century, and only a single species is involved.

In my investigations of Rafmesque's numerous new names. a surprisingly

large number of which do not appear in any standard index. I have not

accepted a single Rafinesque generic name, even when it can definitely be

proved that this or that one has priority over currently used ones. In

preparing my Index Rafinesquianus it was decided not to utilize its pages

as a medium for the publication of new names. I prefer in general to let

the specialist make the recommendations as to which generic names

should be accepted and which should eventually find their places in the

list of officially rejected ones. It seems to me, however, that this Neolitsea-

Brvantea case is clearly one where the former name should be conserved;

not because 1 was originally involved in the acceptance of Xeolitsea as of

generic status, but rather because of the currently wide acceptance of the

name, the very wide geographic distribution of the species (India and
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Ceylon to China and Japan, southward through Malaysia to eastern

Australia), and the distinctly large number of species involved. Since

Xcolitsca (Benth.) Merr. was accepted as of generic status in 1906 about

80 binomials have been published under it; below eleven additional

transfers are made. With various l.itsra and Tctradcnia names still to be
transferred approximately 100 binomials are involved in Ncolitsca most of

which would have to he republished under Bryant ca Raf. unless the latter

name be rejected. T have the general feeling that where fifty or more
binomials are involved, perhaps as few as half that number, that when
an older generic name is discovered which would replace a currently used

one on the basis of priority, no matter who its author may be, that it should

be officially rejected in favor of the currently used one. Incidentally

sixteen botanists have already accepted Xcolitsca, including Airy-Shaw.

Allen, Alston, Cowan. Elmer, Gamble, Kanehira. Koidzumi, Lecomte.

Liou, Nakai, and S. Moore.

Neoliisea dealbata (R. Br.) comb. nov.

Tclranthera dealbata R. Br. Prodr. 403. 1810.

/.it sea dealbata Necs Syst. 630. 1836.

Bryantea dealbata Raf. Silva Tellur. 165. 1838.

This well marked Australian species is apparently common in Queensland
and occurs also in Xew South Wales, the type from near Port Jackson.

There are about 20 individual collections representing the species in the

herbarium of the Arnold Arboretum, the oldest one being a specimen col-

lected by Fraser at Moreton Bay in 1828. It is very doubtful if Tct-

ranthcra rufa Xees Syst. Laur. 631. 1836. is specifically distinct. Bentham.
Fl. Austral. 5: 308 1870, surely intended to place it as Litsca dealbata

Nees var. ruja Benth.. hut he did not cite the Xees binomial. The type was
from near Brisbane. Incidentally Bentham's interpretation of Litsca in the

Flora Australiensis is strictly confined to what we call Xcolitsca; what we
now place in Lits< a Lam. he placed in / ctranthcra Jacq.

Dr. H. Teschner in his treatment of the Lauraceae of Xew Guinea. Bot.

Jahrb. 58: 381 440. 1923 (pp. 388-393) accepted the generic name
Tctradcnia Xees (1831 ) for this group, apparently not noting that it was
invalidated by the earlier Tctradcnia Benth. (1830), of the Labiatae.

He provided a key to the ten species that he described as new, these being

disposed of as follows:

Neolitsea acuminata (Teschn .) comb. nov.

Tetradema acuminata Tcsclm, Bot. |ahrb. .

r
,8 : 392. 1923.

\mllieast New Cuinra, Kaiserin Augusta River.

V'l.Iiisr-a acuta (Teschn.) comb. nov.

Tctradcnia acuta TYsclin. op. cit. 301.

Same region as the preceding species.

Neolitsea Clarissae (Teschn.) iomh nov

Tctradcnia Clarissae Teschn. op. cit. 390.
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Neolitsea glabra (Teschn.) comb. nov.

Tetradenia glabra Teschn. op. cit. 392.

Also from the Kai-erin Augusta River

NroliiMM bmgifolia
I
reschn.) comb. nov.

Tetradenia longijolia Teschn. op. cit. 389.

Also from the Kaiserin Augusta River.

Neolitsea minor (Teschn.) comb. nov.

Neolitsea Molchioriana (Teschn.)

Tetradenia Melchioriana Teschn.

Kaiserin Augusta River.

Neolitsea novo-guiiirn-i> ( h <!m

Tetradenia novo-guinensis Teschi

Kai-t rin Augusta River.

Tetradenia latijolia Teschn. op.

Tetradenia f>!tl>eseeus Teschn. op. cit. 391.

Kaiserin-Augusta River.

In addition to the above there is one invalid published but unlisted

name in Xcolitsca, this being .V. *latifolia Koidz. in Doi, Fl. Satsum. 2:

102. 1931, non S. Moore (1925), a Japanese species, but its description is

not available to me, hence no new name is proposed for it. It is not

included in the Index Kewensis supplements. In this category of unlisted

binomials is .V. **,'/'/;«/ (Makinn >v Xemoto) Koidz. Bot. Mag. Tokyo 32:

257. 1918, and X. *aurata (Hayata) Koidz. I.e.. the latter replacing

X. aurata (Hayata) Merr. (1927).

Perhaps pertinent to this discussion is this brief note on the generic

name Litsca Lamarck. Currently its date of publication is indicated as

1789; it was not published until 1791. It is officially conserved against

Malapoenna Adanson (1763). Glabraria Linn. (1771). and Tomex Thun-

berg (1783). I call attention to the fact that Glabraria Linn, has nothing

to do with Litsca Lam., for the original Linnaean description, which is

excellent, was based on an actual specimen, and that Glabraria Linn.

(1771) will replace the bombacaceous Boschia Korth. (1842) unless the

latter be officially conserved. To the list of rejected names, as long as

Litsca Lam. is accepted in its present broad sense, should be added

Hexanthus Lour. (1790). Scbijera Lour. (1790), Quinquedula Xoronha

( 1790), and perhaps Fiwa J. F. Gmel. (1791).

Harvard University
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NOMENCLATURAL NOTES ON RAFINESQUE'S PUBLISHED

PAPERS 1801 18K)

E. D. Merrill

An intensive examination of all the known botanical publications of

C. S. Rafinesque. issued between the years 1804 and 1840, bring out

some very striking facts. In the long history of systematic botany no

individual has suffered under the weight of authority to the extent of that

illguided and erratic individual. His contemporaries considered his very

numerous nomenclatural proposals to be illogical and uncalled for. and
they accordingly very largely ignored his published work. There was no
general priority rule in force at the time and doubtless his contemporaries,

judging his work to be valueless, felt justified in ignoring it. He published

an extraordinary number of new genera, new subgenera, new species, and
new varieties, yet of his approximately 2700 legitimately published new
generic names only about 30 are more or less universally accepted by

botanists, and the percentage of currently accepted Rafinesque binomials is

scarcely better.

If one examines the list of rejected generic names officially approved by
the various International botanical Congresses, it will be found that Adan-
son ranks first, with about 115 in this category, while Rafinesque is now
second, with 77 rejected names; and actually the latter bids fair to replace

Adanson in the first place in this unflattering category. The reason for

rejecting casually published, long overlooked or little used generic names in

favor of later ones proposed by other authors is. of course, to avoid the

publication of numerous new binomials which would be required if the

generally equitable rule of priority be strictly followed. Rafinesque

insisted that time would render justice to him at last, but he was over-

optimistic. It is unnecessary at this time to go into further details regarding

the strange publishing activities of that erratic individual, for in the now
completed Judex Rnj'uscsijuianiis, whi< h it is hoped may be published within

a year or so, ample data are included about him, his objectives, his ambi-

tions, his career, and its unhappy end.

It is suspected that various botanists who knew that 1 was making a bib-

liographic study of Rafinesque'.s publicat ions assumed that I would hew to

the line and make an extraordinary number of new combinations on the

basis of priority except as various Rafinesque generic names have been

officially rejected. Nothing was further from my thought. A considerable

amount of random sampling indicated that a great many of Rafinesque's

legitimately published new genera and new species had been entirely over-

looked by his contemporaries uid -in essors. The extent of this oversight

is indicated by the statement that there are actually not included in any
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of our .standard indites no less than about 740 of Rafinesque's legitimately

published generic names, 325 subgenera; and sectional names, 2560 bino-

mials, and 900 varieties; and all of these were published more than a

century ago. Alter all. we do have a homonym rule, and this alone is

sufficient reason for at least listing Rafinesque's proposed new names for

In the projected Index Rafincsquiamts it is not proposed to publish any

new names. In my personal opinion, indices, dictionaries, encyclopedias,

and popular descriptive floras are not proper places in which to publish

new nomenclatural proposals: this for the simple reason that all such

works become obsolete within a relatively short period of time, and

further, because it is often very difficult to detect new names published

in such works. I have preferred to list the new technical names as

Rafinesque published them, making such reductions as seem definitely to

be correct. I leave the matter of further identification, or even the rejec-

tion of this or that entity, to specialists, monographers, and those who.

from intensive field work, have a wide working knowledge of the flora of

this or that region. To attempt to reduce all of Rafinesque's very

numerous species is a task quite beyond the ability of any one individual,

for his work touched every major florist ic area of the entire world. In

actual practice it is usually possible definitely to determine the positions of

his numerous new genera with certainty.

In spite of Rafinesque's vast publishing activities; in spite of the inor-

dinate number of new genera and new species which he proposed and

which, unfortunately, he usually characterized in a most sketchy manner:

and in spite of the relatively early time that lie was active in the publishing

field (the first four decades of the last century), the nomenclatural upsets

resulting from an intensive study of his proposals are relatively few. In

fact, if we take advantage of the facilities by which certain of his generic

names may ultimately be disposed of by making certain additions to the

list of Nomina gencrica eonscrvanda, the necessary changes will be very

few indeed. In the course of my investigations, where I have encountered

nomenclatural proposals appertaining to the area covered by dray's

Manual, I have called special cases to the attention of Dr. M. L. Fernald,

who is now completing his very critical revision for the eighth edition of

that standard work. He has, particularly in the past decade, considered

a number of Rafinesque proposals as to species, publishing from time to

time in Rhodora. Occasionally other recent authors have given considera-

tion to Rafinesque genera and species. Within the present century those

American botanists who believe in numerous small genera as opposed to

fewer large, more or less collective ones, have reinstated approximately 75

of Rafinesque's generic names; very few taxonomists have accepted their

conclusions.

Considering the time in which Rafinesque was active and the vast field

that he attempted to cover, a remarkably small percentage of his proposals

in any way affect nomenclature now that we have the protection of the
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officially approved list of nomina ^rnrrica conacrvanda; they do, however,

add vastly to our alreadj complicated synonymy. In this short paper I

consider a very few cases, accepting an occasional Rafinesque specific name
as valid on the basis of priority. The surprising thing is that there are so

very few indicated changes.

Taking up Rafinesque's proposed generic names, 1 note above that no

less than 77 of these have already been officially rejected. Below T give a

list of Rafinesque generic names, arranged in natural groups, where in each

case (or at least in most cases) he has clear priority over the proposed

names of other authors which are in current use. In practically every

listed case it is the privilege of any author to accept some or all of these

earlier Rafinesque generi. names and to transfer hundreds of specific names
to them; as a matter of fa< I without it sorting to the conservation of generic-

names, where many binomials are involved approximately 2,000 new
binomials are possible.

In my personal opinion some of these Rafinesque generic names should

be officially rejected, but I would not go so far as to reject all of them. I

believe that recommendations for the rejection of selected names should

come from specialists. If the group be a small one. and one in which

there are no, or but few species of economic or horticultural importance,

then my belief is that the Rafinesque generic name should be accepted, and

the currently used one dropped into synonymy. In the case of all large

genera I believe that the older Rafinesque names should be rejected; and

to this list of large genera should be added certain of those names where

economic species are involved, even if the genus be a small one such as

Xylia Benth. (1842). for Ksrlrrona Raf. (1858) was based on the same
type. Xylia xylocarpa (Roxb.) Taub. (Esclrroua montana Raf.. Xylia

dolabrijormis Benth.) : this is an important timber tree in India. Because

of the horticultural importance of other groups I should not replace

Montrichardia Crueg. (1854) by the earlier Plcuropsa Raf. (1838), or in

the Orchidaceae. such changes as would be required if Bifrcnaria Lindl.

(1843) be replaced by Adipr Raf. (1837) and Lycaste Lindl. (1843) by

Dcppia Raf. (1837): nor in the Bignoniaceae would 1 replace Kigelia DC
(1845) by the earlier Kigclkcia Raf. (1838) because of the wide use of

certain species of this genus in the tropics as ornamental trees.

I do not believe that the generic names for large groups should be

changed even if Rafinesque's legitimately published ones for the same

groups are earlier. Examples are Castanopsis Spach ( 1S42) versus Balan-

oplis Raf. (1838); Pasania Oerst. (1866) versus Arcaula Raf. and

Ba/anaulax Raf. (1S38); XrolHsra (Benth.) Men. (1005) versus Bryan-

tea Raf. (1838); Astronidium A. Gray (1854) versus Lomanodia Raf.

(1838); Planchonclla Pierre (1890) versus Xaulolis Raf. (1838); Ancmo-
paegma Mart. (1845) versus Cupulissa Raf. (1887) and Platolaria Raf.

(1888); Daedahnanthus T. Anders. ( 1864) versus Vpudalia Raf. (183S);

Struthanthus Mart. (1830) versus Steirotis Raf. (1820); Lesqucrclla S.

Wats. (1888) versus Discovium Raf. (1816); Cydobalanopsis Oerst.



1948] MERRILL, NOMENCLATURAL NOTES 205

(1865) versus Perytis Raf. (1838), and various others of this general

Where the groups are small and of interest only I

feeling is that the earlier Rafinesque names should be adopted and later

ones dropped into synonymy. Thus T can see no valid reason for accepting

Beauverdia Herter, which was proposed to take a single South American

species in 1941 when more than a century earlier (1838) Rafinesque based

his genus Ipheion on the same type. 1 Even were I disposed to follow the

late Dr. J. K. Small in his concept of small genera I see no justification for

accepting the new generic names proposed by him between 1903 and 1933,

when it can be shown that Rafinesque antedated him by a century or so.

In the official list of conserved names several may now be eliminated, for

conservation was unnecessary. These are Gynizodon Raf. (1838) rejected

in favor of MiltoniaLmdl. (1837) (Orchidaceae) ; Hexastylis Raf. (1837),

non Raf. (1825) and Stylcxia Raf. (1838), rejected in favor of Caylusea

St. Hil. (1837) (Resedaceae) and Arkczostis Raf. ( 1838), rejected in favor

of Cayaponia Silva Manso (1836) (Cucurbitaceae). Amorgyne Raf.

(1838) and Bunilis Raf. (1838) were rejected in favor of Siphonychia

Torr. & Gray ( 1838). The reasons why they were rejected is that it was

assumed that the title page dates in the several Rafinesque volumes where

these names were first published were correct; but actually certain volumes

dated 1836 were not published until 1837 and 1838.

I have included several entries where the different generic names were

published in the same year. Tt may be possible to determine from reviews,

or from other sources, which author actually does have priority, but I

have made no serious attempt to determine this point. The cases are

Sabadilla Raf. (1837) = SabadUla Brandt & Ratzeb. (1837) = Schoeno-

caulon A. Grav (1837) (Liliaceae) ; Gomphotis Raf. (1838) = Thrypto-

mcne Endl. (1838) (Myrtaceae); Borissa Raf. (1820) = Asterolinon

Hoffm. & Link (1820) (Primulaceae) ; and Bubalina Raf. (1820) =
Burchellia R. Br. (1820) (Rubiaceae).

It has been suggested by some individuals that with the discovery of so

many new generic and specific names which have been overlooked for

more than a century, that the logical thing to do would be to outlaw all

of Rafinesque's nomenclatural proposals which have not already been

accepted by this or that botanist. Admittedly this would be a simple way

out of the difficulties which confront us, but my reaction to such a proposal

is that those who suggest this plan are really not well versed in the intri-

cacies of botanical bibliography and nomenclature. I can see no reason

for such an unjustifiable action. Incidentally it would for all time penalize

that school of taxonomists who believe in small versus large genera, such

as Messrs. Britton, Rose, Small, Rydberg, Greene, and others; for when

they were seeking for names for generic segregates, they drew heavily on

Rafinesque's proposals, even as Rafinesque drew on Adanson. The con-

iStearn, T. Ipheion unifiorum (syns. Triteleia, MUla, Brodiaea, and Beauverdia

uniflora) Card. Chron. III. 114: 60-61. fig- 31-32. 1943.
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servative botanist may object to the ideas, as to generic limits, of this

school; in fact the evidence is that most botanists do not favor undue
splitting of the larger more or less collective genera. They feel that inter-

relationships of groups can be indicated just as clearly by recognizing

subgenera and sections. In the tabulated list of these old but generally

overlooked Rafinesque generic names, there are approximately 75 cases

where within the present century his names have been accepted in good
faith by members of the school referred to, even if most systematists will.

in all probability, look askance on such segregations.

It is true that in some cases these "splitters" did propose new generic

names for some of the segregated groups when resource could have been
had to Rafinesque s proposals. This is. however, not an unnatural over-

sight. The chief sinner in this respect was the late Dr. J. K. Small. I

list here a number of illustrative cases. Phyodina Raf. 1837 (Cuthbertia

Small. 1903. Tradescantella Small 1903); Galearis Raf., 1833 {Galeorchis

Rydb., 1901); Pccteilis Raf., 1837 (I/emihabenaria Finet, 1901); Phvl-
lepidum Raf., 1808 {Dclopyrum Small. 1013); Plagidia Raf., 1838

(Gastronychia Small. 1933); Tarcmiya Raf.. 1813 {Ncodcomc Small,

1933); Zalitca Raf.. 1838 {Zygophyllidium Small. 1803): Cartrema Raf.,

1838 (Amaro/ea Small. 1933); PUoblephus Raf., 1838 (Pycnothamnus
Small, 1903); Dasistoma Raf., 1819 (Brachygyne Small, 1903); Etornotus
Raf., 1840 (Hydrotrida Small, 1913); andPtUcpcda Raf., 1818 (Tet-

raneuris Greene, 1898).

Here are some illustrative cases of reinstatement of Rafinesque generic

names within the present century: Xemcxia Raf.. taken out of Smilax Linn..

Blrphariglottis Raf. taken out of llabenaria Willd., Tracaulon Raf. taken

out id Polygonum Linn.. Hctcrisia Raf and Steiranisia Raf. taken out of

Saxifraga Linn., Ozomclis Raf. and Pectiantia Raf. taken out of Mitclla

Linn., Dasyphora Raf. taken out of Poteutilla Linn.. Stylipus Raf. taken

out of Gcum Linn.. Acmispon Raf. taken out of Hosackia Dough, Adipera
Raf., Ditremexia Raf., Emclista Raf., Herpetica Raf.. Isandrina Raf. and
Peiranisia Raf. taken out of Cassia Linn., Ascara Raf. taken out of

Gleditsia Linn., LomopUs Raf. taken out of Mimosa Linn.. Xcltuma Raf.

and Orbcxilum Raf. taken out of Psoralen Linn.. Popouax Raf. taken out

of Acacia Willd., Asemeia Raf.. Pi/os/axis Raf. and Trichlisperma Raf.

taken out of Polygala Linn., Agaloma Raf.. Lepadena Raf. and Zalitea

Raf. taken out of Euphorbia Linn.. Mcriolix Raf. taken out of Oenothera
Linn.. Braxilia Raf. and Orthilia Raf. taken out of Pyrola Linn.. Polyeo-

dium Raf. taken out of Vaeeinium Linn.. Steironema Raf. taken out of

Lysimachia Linn., Stylisma Raf. taken out of Breweria R. Br., Thyella

Raf. taken out of Ipomocn Linn.. Daimum Raf. taken out of Hydrophyl-
lum Linn.. Stylodon Raf. taken out of Verbena Linn.. Stomosia Raf. and
Vesiculina Raf. taken out of Utricularia Linn.. Distegia Raf. and Phcnian-

thus Raf. taken out of Lonnera Linn.. Triodanis Raf. taken out of

Specularia A. DC, Mesattenia Raf. taken out of .SV//n /<> Linn., and Synosma
Raf. taken out of Cacalia Linn.
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It is infinitely better in such cases, where an author really believes in

narrow generic limits, to take names for his segregated groups from the

earlier literature, when valid names are therein available, rather than to

originate entirely new ones as Dr. Small did in a number of cases. Because

of the low esteem in which Rafinesque's nomenclatural proposals have been

held in the past, one suspects that the very fact that this or that modern

author who accepts one of them will, in general, not be followed by the

conservatives. Yet in spite of our prejudices against Rafinesque he was

clearly correct in a great many of his generic proposals, even if modern

botanists have officially rejected about 75 of them where he had clear

priority; and undoubtedly many more will be added to this unflattering list.

The botanists concerned in the generic segregates listed above were mainly

E. L. Greene, N. L. Britton, J. N. Rose. P. A. Rydberg, J. K. Small, J. A.

Nieuwland, H. D. House, and J. H. Barnhart.

VALID BUT AS YET NOT GENERALLY ACCEPTED RAFINESQUE

GENERIC NAMES AND THEIR EQUIVALENTS.

l.imlria Adans.

Dictilema Raf., 1814 = Microdictyon Decne.,

Liacina Raf., 1825 = Tolypella R. Br., 1S48.

Phoratis Raf., 1810 = Grateloupia Auardh, 18

1S59.

Acinophora Raf., 1

Colonnaria Raf.,

(1763), nee Thui

Gemmularia Raf.,

Hydromycus Raf.,

Odonlium Raf., 18

1806 = Linderia G. H. Cunningh., l')
;

lb. (1783).

1810 = Tucahus Raf., 1830 Pachyma

1S0S Hypolepis Raf., 1808 Daeryc

<S Odontia (Pers.) P. Henn., 1897.

Alismataceae:

Luronium Raf., U!40 = Elisma Buchcn., 1869 (1).-

Gramineae:
Amphicarpon Raf.

Rytilix Raf., 1830

,
1818 = Amphicarpum Kv
= Hackelochloa O. Kuntze,"SkZ"

Pleuropsa Raf., 1838 = Montrichardia Crueg. ,
1854 (4).

Commelinaceae:
Dilasia Raf., 1838

via Kovle, 1S30;

A. Chev., 1912)

Heminema Raf.,

Streptvlis Raf., 1838 =
Dkiwvsperma Wight, 1853

183 7 = Tripogandra Raf., 1837 (Desa

Phyodina Raf., 1837 (Cuthbertia Small, 1903;

Siderasis Raf., 1837 = Pyrrhemia Hassk., 1869

Liliaceae:

Aphoma Raf., 1837 = Iphigenia Kunth, 1843 I

Hexonix Raf., 183 7 = Kozola Raf., 1837 = Hi

2 For the genera of flowering plants the figures in
]

number of species involved in each case The b
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Ipheion Raf., 1837 = Beauverdia Herter, 1941 (1).

Sabadilla Raf., 1837 = Sabadilla Brandt & Ratzeb., 1837 = Schoenocaulon

Gray, 1837 {Skoinolon Raf., 1838) (12).

Siraitos Raf., 1838 = Chionographis Maxim., 1867 (5).

Iridaceae:

Phaiophleps Raf., 1838 = Symphyostemon Miers, 1841 (10).

Orchidaceae :

Adipe Raf, 1837 - Bifrenaria Lindl, 1843 (30).

Caularthron Raf, 1837 = Diacrium Benth., 1X81 (X).

Deppia Raf, 1837 Lycaste Lindl.. 1843 (SO).

Dilomilis Raf, 1838 = Octadesmia Benth, 1881 (6).

Galearia Raf, 1833 Galeorchis Rydb, 1901 (4) = Cypripedium Linn, sensu It

Jimensia Raf, 1838 = Bletilla Reichb. f, 1851-53 (12).

Pecteilis Raf, 1837 = Hemihabenaria Finet, 1901 (3) = Habenaria Willd, 18C

sensu lat.

Tulotis Raf, 1833 = Perularia Lindl, 1835 (10) = Habenaria Willd, ISC

sensu lat.

Fagaceae:

Areaula Raf, 1838 = Balanaulax Raf, 1838 = Pasania Oerst, 1866 (200).

Balanoplis Raf, 1838 = Castanopsis (D. Don) Spach, 1842 (150).

Perytis Raf, 1838 = Cyclobalanopsis Oerst, 1866 (65).

Loranthaceae:

Glutago Comm. ex Poir, 1821 = Oryctanthus Eichl, 1868 (20).

Hemitria Raf, 1820 = Phthirusa Mart, 1830 (80).

Steirotis Raf, 1820 = Struthanthus Mart, 1830 (140).

Nestronia Raf, 1838 = Darbya A. Gray, 1846 (1).

Polygonaceae:
Phyllepidum Raf, 1808 = Delopyrum Small, 1913 (5) = Polygonella Michx.

lia Small, 1933 (1) = Paron

Bryantea Raf, 1838 - Neolitsea (Benth.) Merr, 1905 (75).

Diseovium Raf , 1819 = Lesquerella S. Wats, 188

Oclorosis Raf, 1834 -= Iodanthus Torr. & Gray, 1S3S

Capparidaceae:

Tarenaya Raf, drome Linn

Rosaceae:

Chimanthus Raf, 181 7 = Laurocerasus Reichb. , 182 8 (35) = I

sensu lat.

Eleiosina Raf, 1838 = Sibiraea Maxim, 1878 (8)

Esclerona Raf, 1838 == Xylia Benth, 1842 (11).

Meliaceae:

Mioptrila Raf, 1838 - = Toona M. Roem, 1846 (2 0) = Cedrela P. I

Euphorbiaceae
Agaloma Raf, ]L83S = Tithymalopsis Klotzsch & Garcke, 1859 (40) =

Bivonea Raf, 1814 = Cnid.
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Lepadena Raf., 1838 = Dirhropliylhim Klol/scli & Garcke. lS.sg (3) = Euphoi

Linn., sensu lat.

Zalitea Raf., 1S3S - Zyeophyllulium Small. 1 <>0A ((<) =- Euphorbia Linn., sensu

Hebokia Raf., 1838 = Euscaphis Sieb. & Zucc. "1835." sphalm. [1840] (2).

Myrtaceae:

Gomphotis Raf., 1838 = Thryptomene Endl., 1838 (40).

Onagraceae:

Meriolix Raf., 1819 = Calylophis Spach, 1835 (4)

Umbelliferae:
\pMnnnm Raf., 1840 = Astrodaucus Dniclc, 1S9S

Anginon Raf., 1840 = Rhyticarpus Sender, 1S62 (:

Cviiox>lon Raf., 1828, 1838 = Benthamidia Spacl

sensu lat.

Orthilia Raf., 1840 - Ramischia Opiz, 1852 (5) = Pyrol

Ericaceae:

Polyrodium Raf., 1

lat.

819 = Picrococcus Nutt., 1843 (20)

Primulaceae:
= Asterolinon Hoffm. & Link, 1820

Sapotaceae:

Spondogona Raf., :

Xantolis Raf., 1838

[838 = Dipholis DC, 1844 (20).

= Planchonella Pierre, 1890 (145).

Oleaceae :

Cartrema Raf., 183 8 - Amarolea Small, 1933 (2) = O;

Plelnta Raf., 1837 . Lainthia Griseb., 1845 (3) =-- Sabal

Asclepiadaceae:

Anthanotia Raf., U
lat.

;17 - Asclepiodora A. Gray, 187o (7:

Bonanox Raf, 1821

Diatremis Raf., 182

.
= Calonyction Choisy, 1833 (25).

1 = Pharbitis Choisy, 1833 (45).

Hyopogon Raf , 18

Piloblephus Raf., :

17 = Micheliella Briq., 1897 (2).

1838 = Pycnothymus Small, 1003 (1)

Vleckia Raf., 1808 = Lophanthus Benth., 1829 (Agasta<

vriaceae:

Cupulisaa Raf., 1837 - Platolaria Raf., 1838 = An<
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Kia.-lk.-i.i Km'., 1838 Kigelia DC, 1845 (20).

Lobonis Raf, 1838 = Sererea Raf., 1838 =

Pongelia Raf., 1838 Dolichandrone Ken,

I'otamoxylon Raf., 1838 Couralia Splits

Orobanchaceae:
TIk.I.-m, Raf., 1818 Aphyllon Torr. &

sensu hit.

A FEW NKAV \OM KM l.A IT RAL CIIAMIKS

In my forthcoming I :
i

I

<

-
- Rafmesi liamis I have deliberately proposed

no nomenclatural changes. Although a glance at the tabulation above

will reveal many cases where Ralmesque's generic proposals antedate

currently used names of numerous other authors, I do not, in this paper or

in the Index Rafmesquianus. advocate the wholesale acceptance of these

early published names, although on the basis of strict priority they could

be accepted. T mention above how very little this late discovery of an

extraordinary large number of unlisted but validly published generic

names and binomials affect nomenclature, and suggest that certain types

of Ralmesque's generic names be officially rejected in favor of the currently

used ones. I do not believe that all of them should be eliminated, but

would rather base the selection on genera with a fairly large number of

known species, and those in which economic or ornamental plants are

involved. 1 suspect that a really critical study of the numerous cases

included in the manuscript Index Rafutcst/iiianus would indicate a certain

number of additional cases where adjustments in species names are called

for on the basis of the rule of priority or because of the homonym rule;

I am convinced, however, that this number will not prove to be a very

high one. This, considering the relatively early date of Rafinesque's

published proposals, none later than 1840, is rather extraordinary. The

very few cases where I am convinced that changes are called for are:

Pollios <-liin.-ii*i* (Raf. I comb
Tapnnava ckincusk Raf. Kl.

Pathos scrmannii Schott, Bonplandia .'.
: 45. 1857, Amid. 11. pi -/.? 1S(>0; Kn-1. in

DC. MonoK. Phan. 2: 8.^. 1879, Pflanzenr. 21 (IV. 2SB) : 29. fig. 12. 1905.

Rafinesque's species was based entirely on Lindley's description and

late illustrating what the latter erroneously thought to be Pathos scandnis
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as cited above in the synonymy, the reference being "Pothos scandens bot.

mag. 1337." The species is rather common in southeastern China extend-

ing to Formosa, and to the provinces of Szechuan and Hupeh.

ORCHIDACEAE
Phaius woodfordii (Hook.) comb. nov.

Blelia woodfordii Hook. Hot . Mil' .">
I : pi. JTl'J. 1S27.

Phaius maculatus Limit, in Wall. List. no. 3748. 1830. now. nud.. Gen. Sp. Orch. 127.

1830-40; Hook. Bot. Mag. 68: pi. MM. 1S42
; Hook.t. LI. Brit. ind. 3 : 817. 1890,

Hecabelutea Raf. Fl. Tellur. 4: 44. 1836 [1838].

The first published description of this species is apparently that of

Hooker in 1827. This, with its accompam ing < ob .red plate was based on

specimens cultivated in England, receive*] from Trinidad, it having been

introduced into Trinidad from Asia. It was soon considered by various

other authors and several colored plates appeared, such as that of Loddiges

in 1832 and of Reichenbach in 1834, and others. Three colored plates of

Bletia woodfordii Hook, are listed and eleven of Phaius maculatus Lindl.

The indicated range is tropical Himalaya (Nepal, Sikkim), Khasia

Mountains, China and Japan.

URTICACEAE

Pellionia pellucida (Raf.) comb. nov.

Ximamia pellucida Raf. Sylva Tellur. 35. 1838.

Frutex urticae joliis ct facie . . . Niwami. Thunb. Fl. Jap. 367. 1784; cf. Xakai.

Bot. Ma-. Tokyo 41: 515. 1927, in nota.

Jiochwcria dninnhnis Tbunb. ex Xikai I.e., now. in nota.

Pellionia scabra Benth. Fl. iloimk. 330, 1861; World, in DC. Prodr. 16(1): loft. I860.

Rafinesque's description of the genus Mncaiuia, with a single species

A', pellucida Raf.. was based entirely on Thunberg's ample description,

the generic name derived from one of the cited Japanese names, niwami.

Nakai, *vho has examined Thunberg's actual specimen is the authority for

its identity with Pellionia s< abra Benth. It is not, as Hemsley thought,

the same as VUlebrunnea jrutescens Blume V. jruticosa (Gaudich.)

Nakai. The species is known from southern Japan to Formosa. Hongkong,

Kwangtung and westward to Yunnan.

RAXLXCLLACLAL
I l.dllia ami. ulala ( Raf.) comb. nov.

Psvehrophila auviadata Raf. All. Jour. 1: 144. 1832.

Caltha sagittata sensu Torr. Ann. Lye. Nat. Hist. X. V. 2: 164. 1820, mm Cav.

Caltha leptosepala DC. var. rot undiiolia L. Huth. Helios 9: 68. 1891.

Caltha rotundifolia Greene, Pittnnia 4: SO. 1899; Rydb. Fl. Rockv Mts. ed. 2. 3C3.

1922 L 1923 I.

Caltha chionophUa Greene, I.e.

Torrey's description is ample, and that of Rafmesque is based entirely

on it. The species extends from Wyoming to Utah and New Mexico.

I accept Rydberg's reduction of Caltha chionophUa Greene.
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ELAEOCARPACEAE

Ehieocarpiis rrenatus (Rat.) comb. nov.

Ivfxiriti nrnata Raf. Sylva Tellur. 154. 1838.

FJaronirpns runiphii Merr Interpret. Rumph. Herb. Amb. 349. 1917.

Rafinesque's description was based entirely on the Rumphian description

of "Ayparhtis," i.e. Eyparehu, Arbor redeviva Rumph. Herb. Amb. 3: 165.

pi. 104. 1743. The species is known only from the Moluccas.

MELASTOMATACEAE

Osbnkia \ai^onrnsi\ (). kiint/e. Rev. Gen PI. I: 247. 1891.

Melastoma *villosum Lodd Hot. Cab. <>
: pi S53 1824; Sims, Rot. Mag. 53: pi.

2630. 1826; Cogn. in DC. Monog. Phan. 7: 356. 1891;

Mosnuia villosa Raf. Sylva Tellur. 90. 1S3S.

iMshndra villosa Naud. Ann. Sci. Nat. III. Rot 13: 128. 1850, non Naud. op. cit. 159.

Dissoth villosa Triana, Trans. Linn. Soc 28: 57. 1871.

This is a common species in Indo-China, extending to Siam. When it

was originally described by Loddiges. and two years later by Sims, from

specimens cultivated in England, it was supposed to have come from

tropical South America. In Kuntze's personal collection of Osbcckio

saigonensis on which his description was doubtless based, the name
saigonensis is indicated as of varietal status. Curiously this specimen is

not cited by him, except by inference, his entry being: "Saigon. Auch von

Godefroy Leboef dort gesammelt." Clearly the long-used specific name
villosum is invalid because of the earlier and very different M. villosum

Aubl. (1775) which belongs in Tibouchina. Guillaumin, I.e., inadvertently

added another synonym in " Ptcrotonur villosa. there being no such a

generic name as Pteratoma; this is manifestly a misprint for Plcrona

villosum DC.

CLETHRACEAE

< lot lira grisflKichii nom. nov.

Clethra bracteata Griseb. Fl. Brit. W. In, I. 141. 1859, non Raf. (1838). Jamaica.

PRIMULACEAE

Ih.il.MHilioon pub-helium (Raf.) comb. nov.

Exinia pulchella Raf. Aut. Rot. 185. 1840.

Dodecatheon inte^vi folium sensu Hook. Hot. Mat:. 61: pi. 3622. 1857, non Michx.

Dodecatheon meadia Linn. var. pauriilorum Durand, Jour. A. ad. Nat. Sci. Phila. II.

Dodecatheon pauciflorum Greene. Pittonia 2: 72. 1890; Pax & Knuth, Pflanzenr.

22 (IV. 237): 242. 1905; Rydb Fl. Rocky Mts. 654. 1918.

Meadia paueiflora O. Kunt/e, Rev. Gen. PI. 1: 398. 1891.

Exinia Raf., with a single species E. pulchella Raf. was based wholly

on Hooker's illustration and description of what the latter erroneously

assumed to represent Dodecatheon integrifolium Michx. Hooker's
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material was from Carleton House Fort (Saskatchewan), and the Rocky

Mountains, his illustration based on plants grown from seeds collected by

Drummond in the Rocky Mountains. Greene gives the range as extending

to Montana, Wyoming, Colorado and New Mexico; Rydberg indicates

it as extending from the Mackenzie region and Saskatchewan to British

Columbia, Washington and Colorado.

ACANTHACEAE

Pterin surituimnish Spreng. Syst. 2: 843. 1826.

Senkenbergia dchdis Raf. Svlva THIur. 70. 18.58.

Mendoncia perrottetiana Nees in DC. Prodr. 11: 53. 1847.

I do not consider that Drupina cristata Linn, is validly published. It

appears first in Aim's dissertation Plantac Surinamcnscs 11. 1775 merely

as "Drupina 148. cristata. Herba sesquipedalis simillima Besleriae cris-

tatae." This is repeated in Schreber's edition of the Amoenitates Acade-

micae 8: 259. 1785. I have found no published description of either the

genus or the species. A footnote in the Amoenitates Acadetnicae reprint

reads "82. Besleria bivalvis, Suppl. 2 SO" which explains this disposition of

the binomial. This reduction is further verified by the data on the type

sheet of Besleria bivalvis Linn. f. and the entry in Savage's Catalogue of

the Linnacan Herbarium, p. 106. 1945: "Besleria 2 148. \PL Surin. p. 11.

n. 143.
|
Drupina cristata. |Sm:

|
PL Surinamcnscs \Ms.\ No. 82. Besleria

bivalvis Supp." Currently the generic name Drupina Linn, is placed by

De Dalla Torre and Harms as a synonym of the gesneriaceous genus

Besleria Linn., but they also entered it as a doubtful synonym of the

scrophulariaceous genus Curanga juss. Senkenbergia Neck, is placed as a

synonym of Justicia Linn., hut as interpreted by Rafinesque it belongs with

Mendoncia. It is difficult to explain how Sprengel, who. of course, saw no

specimen, could place the species under Picria Lour. (1790) = Curanga

Juss. (1807). Picria sunnamensis Spreng. being merely a new name for

Besleria bivalvis Linn, f.: Senkenbergia debilis Raf. was also based wholly

on the same binomial. The specimen in the Linnaean herbarium is an

excellent one, type from Surinam (Dutch Guiana), and an examination of

an excellent photograph of it shows clearly that it is identical with Men-

doncia perrottetiana Nees, the type of which was also from Surinam.

SOLANACEAE

l.ycium a-grrgutum Ruiz & Pavon, Fl.

Prrdrrlni ui;r r:\nl it Raf. Sylva Tcllur. 5



214 JOI K\al OF THE ARNOLD ARBOKKTl M |\«.l. xmx

This Peruvian species is apparently distinct from the West Indian and
and Central American Acnistus arborescens (Linn.) Schlecht., although
Schlechtendal, Linnaea 7: 67. 1832, placed the binomials of Lamarck and
of Ruiz and Pavon in the synonymy of that species. Lamarck's type
was from Peru, and Schlechtendal notes that the Dombey specimen which
Lamarck had bears the same vernacular name as that cited by Ruiz and
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AMBORELLA TRICHOPODA BAILL.

NEW TYPE OF VESSELLESS DICOTYLEDON

In 1900, at.the conclusion of his discussion of the eighl known genera

of the Homoxyles, Van Tieghem* made the following prophecy: "Ce

groupe etant ainsi etabli. il est probable que les decouvertes ulterieures y

introduiront peu a peu de nouveaux membres. II est possible aussi que

ces nouveaux memhres offrent les divers types d organisation florale qui n'y

sont pas encore represented. L'example due Tetracentre, qui n'est connu

que depuis douze ans. est instruct if sous ce rapport et autorise toutes les

esperances."

During the last 46 years, in extensive invest.i»at ion s of extant angio-

sperms, no new types of large, perennial, vesselless dicotyledons have come

to light. Even in the paleobotanical field, vesselless woods, that have

been described from India (Jurassic ?). Western North America (Tertiary)

and Greenland (Eocene), apparently are anatomically indistinguishable

from the secondary xylem of the living Trochodcnrfron and Tctracentron.

It is of considerable general botanical interest, therefore, that the New

Caledonian endemic. Ambordla, proves to be a new type of vesselless

dicotyledon.

A detailed morphological discussion of this remarkable plant will appear

in a forthcoming issue of this Journal.

* Tieghem, P. van. Sur les dicotyh-diMii's du lm<, (,,,, di-s >I< ni..\yU-es. Jour, de Hot.

; for Research
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INTRODUCTION

It is more than fifty years since Robert Bell published the last of

his several papers (2, 3, 4) on the distribution of forest trees in eastern

Canada, and laid down on a map his final representation of the northern

limits of the principal species east of the Rocky Mountains. 1 In the

interim, knowledge and understanding of the forests of eastern Canada

have been greatly advanced, thanks to exploration and the progress of

research in several fields; but little has been added in the literature to

what Bell said concerning the actual geographical distribution of forest

trees, especially at the northern limits of range. 2 His work in that field

remains the principal source to which are indebted the authors of stand-

ard and popular works published since the beginning of the century.

* The author has compiled a check list of stations for white pine and red pine at the

northern limit of their range in Ontario, published in 1948 and cited as (12) in the

bibliography accompanying the present paper. Through the kindness of the Ontario

Department of Lands and Forests, separates of the check list are available and will be

mailed to subscribers to the of the Arnold Atboretum.

1 Bell's fir st contribution w 5 kind in Canada, whi

principal the original Canadian

That map ip of A. T. Drummonc
ble to Bell and Drummond jointly. According

to Bell (4 by him in 1873 Canadian

it of Public Work- m the

2 Referenc e is made to the present ation of authen tic distributional data. In 1905

'ing depth of shading,

any new stations. Later ( IS) he illustrated the ranges of red and whit e pine on
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Was Bell's work truly exhaustive? No great change could be made
in the position of the tree lines on his map. His account of isolated and

rare occurrences of several species, remarkable in itself, remains of inter-

est and value to-day,— the more so since some of the stations described

have already disappeared, and others are threatened by exploitation.

But Bell recognized that his account of distribution was far from com-

plete in detail, and that his map might even be misleading in part. Thus

he said that the tree lines were "general boundaries." and that occasional

or "chance" trees were known to occur beyond them. Again, he re-

marked on the extraordinary scarcity of stations at some places within

the lines, and expressed doubt as to where the boundary should be placed.

In thus picturing the broad configuration of the northern limits of dis-

tribution, the true character of the boundary zone was not represented.

That character is of prime importance and is highly significant in the

interpretation of vegetation dynamically.

In the course of exploration and development of the country since the

beginning of the century, many new and relevant observations of tree

occurrences have been made, which together comprise an important body

of distributional data. These for the most part have failed to find their

way into print, or have remained isolated and inaccessible, without benefit

to the literature of forest geography. A notable contribution, however,

was made by Halliday and Brown (8), who introduced new data and

employed a novel method of illustrating the distribution of some of the

principal Canadian forest trees.
' One of their aims was to show the rela-

tive importance (abundance) of each species throughout its range. For

that purpose population density class maps were prepared from a large

body of timber cruise data; but having lew for red and white pine deemed

suitable for their purpose, those species were not dealt with.

That omission was doubtless warranted, for exploitation over a period

of two hundred years has greatly modified the natural distribution of red

small maps by means of dots; but for northern Ontari

conventional. In detailed studies in Ontario relating t

rts were truly representative, or merrl\

a hat is really much more needed, and

, and especialh ol theii outskirts, u Inn

ately as shown in the Dominion -ovcrnmen

. These had departed slightly from Bell's n
in white pine, as had been suggested in Hell's

of Lands and Forests published an atlas <

:he province (1). Recently a compilation o
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and white pine quantitatively throughout a large part of the range of

those species. Their northern limits in Ontario, however, have re-

mained comparatively undisturbed until recently; and for the parts where

logging has encroached there, data representing virgin conditions are

available.

Actually red and white pine offer peculiar advantages for distributional

study. Their large size renders them comparatively conspicuous in the

northern forest. Moreover their commercial value has been the cause of

their being reported carefully and regularly in explorations and surveys

under government supervision from the earliest days to the present time.

In view of the above il seemed both appropriate and feasible to under-

take a detailed investigation of the distribution of red and white pine at

the northern limit of their range. The following pages comprise the re-

sults of such study in the province of Ontario.

METHOD AND SOURCES

Common knowledge suggested the preliminan, definition of a base line

or datum beyond which the occurrence of red and white pine might be

taken to be local, sporadic, or rare. That line was chosen as follows: —
From the Quebec boundary westward along the height of land between the

St. Lawrence and James Bay waters to the height of land portage on the

Michipicoten-Missinaibi route to Moose Factory; thence southwesterly

along that route to Michipicoten and westerly along the shore of Lake

Superior to the head of Black Bay; thence along the north boundary of

the township of Dorion and its projection due west through Dog Lake to

the Canadian National railway, and along that line through Sioux Look-

out and Kenora to the Manitoba boundary.

All reliable records of occurrence of white or red pine north of that line

known to the writer have been assembled elsewhere (12), and are plotted

on the maps herewith. For these data I am indebted principally to the

reports of land surveyors, who, since the beginning of government adminis-

tration in Ontario, have carried out explorations, meridian and base line

surveys, township subdivisions and lake and river traverses on the Crown

lands. As already indicated, in the course of that work they regularly

described the forest conditions, and in particular noted the occurrence

of red and white pine timber. To their reports have been added unpub-

lished records derived from personal observation and information received

from correspondents. For the latter I am indebted chiefly to associates in

the Department of bands and Forests, especially to Messrs. J. Barron,

R. Boultbee, J. A. Brodie, W. D. Cram. Q. Hess. H. Hills, T. F. Mackey,

YV. J. Robinson. J. Ruxton, R. Taylor, and B. Wilson.

In assembling the records and in plotting them, it was necessary to dis-

tinguish -stands" from "scattered trees." and from "single" or "isolated"

trees. Admittedly the distinction between those classes was not always an

easy one to make. In general a "stand*' represents a community

{Pinetum), while "scattered trees" represents <
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station occupied by the observer, several to many widely separated indi-

vidual trees could be seen. Some of those trees may have been virtually

isolated. "Single" or "isolated" occurrences are those where one, or not

more than seven trees in a group were found remote from other specimens.

Veritable single tree occurrences, of which a number are known, are re-

corded elsewhere (12).

For the most part these reports antedate forest exploitation in the regions

concerned. The picture of distribution given may be taken therefore as

representing virgin conditions.

DISCUSSION

Occurrences of white and red pine north of a line already described are

plotted on maps herewith. The actual distribution of those species there

is seen to be referable to eastern and western sectors, the region north of

the central part of Lake Superior being virtually without occurrences,

is for red pine there are rightly regarded as isolated

In the western sector both red and white pine range considerably farther

north than in the east. There, too, in the peripheral zone as generally,

red pine is much commoner than white pine; while in the east (and in the

Nipigon area) the reverse is true. The relative abundance of red pine

increases toward the north throughout.

The general configuration of the northern limit of distribution parallels

the yearly isotherms and is related to the length of frost-free period. Thus
the region to the north of Lake Superior, which is apparently not un-

favourable for pine edaphically, has a shorter frost- free season than con-

tiguous areas to the east and west. Similarly, in the sector outlined by
the limit of pine west of Lake Superior, spring comes two weeks earlier

than farther north and east.

Within the selected border zone pine is almost everywhere sporadic or

rare; but its frequency of occurrence varies in different parts, as can be

shown quantitatively. If by "occurrence of pine" is meant the report of

vhether of stand, scattered trees or single trees, the rate of

er thousand square miles may be stated approximately for

different regions as follows:

square miles

District of Sudbury north of the height of land 22

Districts of Temiskaming and Cochrane north of the height of land

as far north as town of Cochrane 8

District of Algoma north of Michipicoten S

Territory west of Lake Nipigon north of a selected line 3

The above frequencies indicate that isolation and disjunction, increas-

ingly significant toward the north, characterize the distribution of white

and red pine throughout the whole of the £

the zone in which pine is sporadic or rai

hundred miles.
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In the east the principal concentrations of pine north of the height of

land were originally in the area bordering Lake Mattagami and the parallel

waters of Grassy River, including Kapiskong, Nursey, and Sinclair Lakes.

That country was referred to in a general way by Cavana and Watson in

1911 as "a locality eminently suited to the growth of red and white pine,

but this timber is not greatly in evidence." It continues to supply to this

day, however, some pine logs for the mills at Timmins.

There is also a noteworthy concentration of pine in scattered stands in

the vicinity of Horwood Lake, some of which remains. That region was

described by Speight and van Xostrand in 1907 as "the most promising for

white and red pine that we have seen in the James Bay watershed."

The township of Frater, too, originally contained a considerable amount

of red and whfte pine timber. Farther west, fires have possibly obliter-

ated evidence of pines in historical times; but the known occurrence of

scattered veterans in the country north of Chapleau suggests a former

concentration there. Similarly, pine occurrence is indicated west of Mis-

sinaibi, in the vicinity of Manitowick Lake, though few trees remain there

A few noteworthy stands of red pine are known even farther north in the

district of Algoma. A well known one on the portage from Oba River to

Kabinakagami Lake, in Derry Township, which was first reported by

Baird in 1900, still remains. But that one which formerly stood where

the railway now crosses the Kabinakagami River is gone completely. It

furnished convenient piling for the numerous trestles built during railway

On the Nipigon drainage, a considerable amount of pine has been cut,

and some remains. One of the principal stands was possibly that which

formerly stood in the vicinity of Pine portage on the Nipigon River, which

was described by Herrick in 1860. Other concentrations occurred in Innes

Township, where until recently red pine stood on the shore of Lake Nipigon.

Around Kabitotikwia and Black Sturgeon Lakes, remnants of once fairly

extensive stands, principally of white pine, can still be found.

In the peripheral zone west of Lake Nipigon, it is scarcely possible to

recognize concentrations of pine. Occurrences of both species are ex-

tremely rare and widely scattered. There are stations for white pine on

Sturgeon Lake, lac Seul, Pakwash and Red Lakes; and for red pine on

Savant Lake, Lake St. Joseph, Red Lake and Nungesser Lake. Perhaps

the chief centre for white pine was around the west end of Sturgeon Lake.

Both species are scattered here and there on the shores and islands of the

central part of lac Seul. The largest stand of red pine is on Thaddeus

Lake, near lac Seul.

In the northern clay belt area, the principal concentration of white pine

(with considerable red pine, too) was undoubtedly that which formerly

covered the sand hills in Dundonald and Evelyn Townships, near Freder-

ickhouse Lake. A smaller stand of fine quality occurred in the township

of Edwards some distance to the northeast. The principal stand of red
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pine, long since cut. was at the outlet of Abitibi Lake, in the township of

Kerrs. There was formerly a small stand of red pine on a point of land

extending into a lake ne;ir the central part of Alexandra Township. A
remarkable grove, the most northerly known in these parts, still stands on

the shore of Lake Montreuil in Swart man Township.

Although white and red pine are already comparatively rare and of

sporadic occurrence in the forest some distance south of the northern clay

belt, they are found much less frequently once thai area is entered. Vet

it is noteworthy that both species penetrate it deeply and are found at

widely scattered stations where soil conditions are favourable. In the

Temiskaming clay belt, however, pine was originally much commoner than

in the northern one.

Within the so-called clay belt areas, the extensive clay and silt deposits

are generally unsuitable for the growth of pine, especially as compared

with spruce, with which it nuisi compete. When pine occurs it is found

on sandy or gravelly deposits, on rocky hills or on occasional rocky shores

of lakes and rivers, and on islands. The dee]) extensive morainic deposits

in Dundonald and Evelyn Townships must have stood as islands in glacial

Lake Ojibway. Smaller deposits, evidently of iluvio-glacial origin, appear

to have been water-washed to sand) and gravelly bars of scarcely per-

ceptible elevation. On such sites both red and white pine have been

found. For the most part, however, red pine occurs on the coarser gravels

of eskers and kames. especially where they protrude as sharp points or

hog's backs into lakes.

The two species differ considerably in their sociability. Red pine is

usually gregarious, even at the extreme limit of its range. The stands,

however, are small, often comprising only a few acres or less. They

usually appear to be roughly even aged, though poles, saplings and smaller

trees are not unknown, especially at the margins of mature groves. In the

case of white pine, occurrence is typically "scattered" or "scattering" —
adjectives that recur in the field notes with monotonous frequency. Such

trees are often virtually isolated individually, and certainly do not any-

longer represent a pine community. Usually large and overmature, though

cones are borne from time to time, they are not replaced when they fall.

That such trees sometimes represent a former pinery is evident from the

presence of stubs and fallen timber in various stages of decay. The ap-

proximate even age of the timber left suggests, too, a common origin

for all.

Scarcity of young pines, especially white pine, is strikingly characteristic

throughout the northern boundary /one. While it is probably true that

observation and reporting have not been as satisfactory for small trees as

for large ones, the reports undoubtedly reflect an actual dearth of repro-

duction. Young trees, which were taken as trees reported in the notes as

young, small, or less than twelve inches in diameter, were noted only

twenty-five times in a total of three hundred and seventy-one pine

observations.
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That white pine formerly occupied areas where it is now entirely absent

is evident from some early survey reports. According to McAree, the

township of Homer, in the district of Thunder Bay, contained no standing

pine when he surveyed it in 1872 ; but he said that charred stumps of white

pine and cedar of large size were all through the woods, the country

having been burned over fifty or sixty years earlier. Similarly, McAuslan

and Anderson, reporting on Nassau ana1

Storey Townships in 1915, found

no pine there at that time, bul said that much of the land had formerly

been timbered with cedar and white pine, which had been destroyed by

fire and succeeded by spruce. A few scattered specimens of white pine

still standing in Langemarck and Dowsley Townships, and the two single

trees recently found in Rogers and Studholme Townships, are possibly

remnants of a once extensive forest in which that species was well

represented. Again, there is at least the suggestion that white pine (or

possibly red pine) formerly occurred in Chipman and O'Meara Townships

northeast of Longlac. The lake in those townships shown on map No.

23a Province of Ontario, as -'Chipman Cake" was formerly known locally

as "Pine Lake" and was thus marked on a map published by the Crown
Lands Department in 1901. The reference would hardly be to jack pine.

Attention may be drawn here to Bell's report of stories to the effect that

white pine once extended considerably farther north along the principal

tributaries of the Moose, but that it had been destroyed by fire there and

was succeeded by other species.

This picture of actual distribution suggests decadence and retreat. Iso-

lation is evidently acting here against reproduction, and therefore as a

barrier to migration. For these scattered trees are almost certainly self-

fertilized, which for white pine results in seedlings of comparatively low

vigour; and for red pine in a reduction of the amount of seed set, as

shown experimentally by Johnston (10). These handicaps contribute to

failure in competition with other species, to which white pine especially is

On the other hand it cannot be denied that some few white pines have

grown as isolated pioneers in new localities. Thus a single tree, now gone,

which formerly stood on an Maud in the Mattagami River in Harmon
Township, was almost certainly a pioneer from xvd brought with flood

wood from the headwaters of the river. Standing twenty miles from its

nearest neighbors (a group of live old pines on another watershed, them-

selves thirty miles or more from any other known station) it is significant,

perhaps, that the tree failed to reproduce itself. The extraordinarily rare

occurrence of three young white pines, some twenty feet high, on top of a

rocky bluff overlooking Penelton bake in Opazatika Township, is harder

to account for.

It is of interest to speculate on the origin of the forest biota populating

the zone in which red and white pine now find their northern limit. From
what source or sources have they been derived, and what has been the

direction and chronology of migratory movement? It is evident that the



224 JOURNAL OF THE ARNOLD ARBORETUM [vol. xxix

concept of migration from remote refugia is valid only in its broadest appli-

cation. The evolution of the glacial lakes precluded the possibility of a

uniform advance in the wake of the ice; — water coverage has played a

role no less important than ice coverage, locally, in the history of re-

vegetation in northern Ontario. Thus the western area of the province,

except below the level of Lake Agassiz, has been exposed throughout the

relatively long period of Algonquin time, and subsequently. On the other

hand, farther east Algonquin waters covered most of the present -'compact"

area of pine distribution in the upper lakes drainage in Ontario until

comparatively recently. But the surface of Lake Algonquin was not

uninterrupted. Besides the great Pukasaw promontory which Coleman ( 5

)

thought was exposed, large land masses to the east, well over 1500 feet

above sea-level, must have stood as islands in the lake. The largest of

them, an area of some twelve hundred square miles, centres on the upper

waters of the Mississagi River. Another highland area of some two hun-

dred and fifty square miles lies at the headwaters of the Montreal and

Chapleau Rivers. These and smaller areas were well situated to reforest

the bed of Lake Algonquin as the waters receded to the Nipissing Great

Lakes levels. That forests existed on the north shore of Algonquin can

scarcely be doubted. Their character is suggested by the deposits of Hood

wood that Coleman (5) found near Michipicoten, which he said were prob-

ably of Algonquin age, and certainly older than the Nipissing Lakes.

They contained trunks recognized as poplar, cedar, balsam, white and

black spruce, jack pine and white pine.

SUMMARY

This study is based on a summary report and analysis of all the records

known to the writer of the occurrence of white and red pine north of a

specified line in Ontario (12). It comprises a map showing the location

and character of the stations, and a discussion of the actual distribution

and mode of occurrence of those species at the northern limits of their

range in the province.

The base line selected was the height of land between the Great Lakes
and James Bay from the Quebec boundary westerly to a point near Mis-

sinaibi; thence to Lake Superior at Michipicoten and along the shore to

the head of Black Bay; thence westerly to the Canadian National railway

and along that line to Sioux Lookout and the Manitoba boundary.

The distribution of white and red pine north of that line is seen to be

referable to eastern and western sectors. In the region north of the cen-

tral part of Lake Superior stations for white pine are unknown, and red

pine is exceedingly rare. In the western zone red pine is commoner than

white pine, while in the east and in the Nipigon area the reverse is true.

The relative abundance of red pine increases toward the north throughout.

Red pine occurs typically in small stands on the coarser glacial deposits;

white pine is usually scattered and is less selective with respect to site.

Reproduction is exceedingly scarce, especially in the case of white pine.
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The depth of the peripheral zone, in which white and red pine are

sporadic or rare, appears to be generally more than one hundred miles.

Within that zone many stations are virtually isolated and self pollination

of the trees must be the rule. Early survey reports record the occurrence

of pine at stations where it is now absent. The present condition of many
white pine stands suggests that they are decadent.

The history of the glacial lakes in northern Ontario has been of prime

significance relative to the actual distribution and age of the forests there.

Highland areas, available for colonization at a relatively early date, have

been forested much longer than the areas covered by the waters of Lakes

Algonquin and Ojibway, and have doubtless contributed to the vegetation

of the latter.
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STUDIES IN THE BORAGINACEAE, XVI *

SPECIES CHIEFLY FROM MEXICO AND
WESTERN UNITED STATES

Frutex 3 m. altus ramosus; toliis 4-7 cm. longis 1.5-3 cm. latis 3-5 mm.
longe petiolatis saepe infra medium latioribus. apice acutis, basi acutis

obtusisve, margine in tcrliam partim mlenorem mtegris alibi evi-

denter dentatis (dentibus 0.3-1 mm. altis), supra viridibus subvelutinis

])ilos majores gracilis mollis 1-2 mm. longos ascendent is basi incrassatos et

pilos perinconspicuos minutos basi conico-incrassatos gerentibus, subtus

griseis tenuiter tomentosis evidenter costal is et nerval is; intlorescentia

capitato-congesta in ambitii elliptica densissima ca. 50-flora maturitate

10-13 mm. crassa 15 25 nun. longa: pedunculo 3-4 cm. longo extra-axillari

e latere caulis erumpenti; calyce ad anthesin 4-5 mm. alto hispidulo. lobis

triangularibus 1 mm. longis 1-2 mm. latis acutis nullo modo appendiculatis;

corolla alba 6 mm. longa extus glabra intus in tube villulosa, limbo ad 5

mm. diametro. lobis ca. 2 mm. longis et latis apice emarginatis margine

crispatis; fdamentis ca. 3 mm. supra basim corollae affix is ca. 2 mm. longis.

Crr.uKKRo: Coyuca, shrul, S m. tall, on hill. 1935, Hinton 815f> (type, Gray Herb.).

A very well marked species of the Section Varronia. It is readily dis-

tinguished from all known species by the following combination of char-

acters: large very dense ellipsoidal capitate-congested pedunculate in-

florescence, indument of simple (non-stellate) hairs, unappendaged calyx-

lobes, and small corollas. None of its congeners in Mexico or Central

America seem closelv related to it.

Planta laxa suffruticosa ; ramis fruticosis gracihbus, juventate foliosis

simplicibus 5-15 cm. longis 1-1.5 mm. crassis as. endentibus e caudice

ramos procumbentis efoliatos composite erumpentibus; foliis 3-10 mm.
distantibus 2-15 mm. longe petiolatis; lamina 15 55 mm. longa 5-30 mm.
lata infra medium latiore, basi obtusa vel acuta, apice acuta, margine

utroque conspicue 5-S-dentata. subtus grisea (pilis 0.2-0.7 mm. longis e

basi pustulata inconspicua. erumpentibus donata )
utro(|ue latere costae

nerviis evidentibus ca. 5 donata, supra viridi hispidula (pilis ascendentibus

ad 0.5 mm. longis e basi pustulata inconspicua erumpentibus donata) ; pe-

dunculo extra-axillai i 0.5-3 vel rariter ad 7 cm. longo: intlorescentia capi-

tata densa 10-25-flora corollis exclusis 0.8-1.2 cm. diametro: calyce sub

anthesi ad 5 mm. longo. lobis 2.5-3 mm. longis 1.2-1.5 mm. latis sparse

hispidulis e basi sursum gradatim attenuatis apice viridibus subliberis;

corolla alba infundibuliformi 2.5-2.8 cm. longa, limbo ad 2 cm. diametro,

tubo parte inferiore 1 cm. longo 1-1.5 mm. crasso deinde sursum gradatim

ampliato, lobis emarginatis ca. 8 mm. latis et 4 mm. longis: filamentis ad

5 mm. longis. antheris ad 1 mm. longis.
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Tamaui.ipas: Near San Lucas, Jaumave, July 1932, Rozynski 563. Hidalgo:

Jacala, mountainside, 4500 ft., July 1030, Chase 7461 (type. Gray Herb.
1

); Jacala,

dry trailside at top of oast wall ol Barranca Sea. between Hilo Juanico and Pacula, fl.

white, alt 11(0 m„ Oct. 104'), Moore 1S23. Indefinite: Coulter 1332.

A relative of C. podocrphala Torr. of northeastern Mexico and adjacent

Texas and occupying an area just south of that species. It is a sprawling

plant with a large slender-tubed funnelform corolla with short broad lobes.

Its calyx has a somewhat acuminate apex formed of the partially free tips

of the lobes. On the other hand, C. podocephala is an erect-growing plant.

Its smaller corollas have a short tube and a deeply lobed limb, and its

calyx-lobes have no free tips. Though related, the species are undoubtedly

distinct.

limn reri.i llinhmii. sp. no\

Frutex; ramulis horni ad 1.5 mm. crassis et 15 cm. longis pilulos rigi-

dulos adpressos sparsissimos perinconspicuos 0.1-0.4 mm. longos gerenti-

bus; foliis obovatis vel obovato-oblanceolatis 2.5-6 cm. longis 1-3 cm. latis

supra medium latioribus deinde deorsum in petiolum 2-4 mm. longum supra
sparse minuteque hispidulum attenuatis. margine angusle revolutis, subtus
glaberrimis nullo modo asperatis. supra scabridis pilos sparsos inconspicu-

os rigidos perbrevis antrorse ascendentis basi silicosa erumpentis pro-
ferentibus, nervis primariis ut toque latere costae subtus prominentis
supra infra medium impressae promintilis 5-7 cum nervis secondares et

tertiariis conjunctis; cymis 5-10 mm. longe pedunculatis breviter furcatis

sparsilloris; calyce 7 9 mm. longo. basi ca. 2 mm. crasso breviter crasseque
substipitato, apice 3-4 mm. crasso. extus fere glabro sub lente pilis minutis
sparsissimis praedito. inlus supra medium plus minusve striguloso, lobis

inaequalibus 2-3 mm. longis 1-1.5 mm. latis aculissimis erectis; corolla

alba 2 cm. longa, limbo ca. 14 mm. diametro. lobis rotundis 5-6 mm.
longis ad 5 mm. latis supra glandnlis subst ipitatis niimit is.simis sparse prae-

ditis extus sub lente glandnlis el piiulis minui issimis sparse obsitis; tubo
calycis 10-12 mm. longo basi 2 mm. crasso. apice ad 5 mm. crasso, intus

glabro, extus apicem versus sparse minuleque ulamlulil'ero; antheris sub-

exsertis 4 mm. longis; nlamentis glabris 4 mm. longis ca. 5 mm. infra sinus

affixis; ovario glabro; fructu ignoto.

GrvRREKo: San Luis, dist. Galeana, shrub bv beach, also a tree inland, fl. white,

Oct. 1937, Ilinton 10X66 (type, Gray Herb.).

A well-marked species of uncertain affinities. Among its notable fea-

tures are its moderately small leaves very scabrous above, its sharply

toothed elongate calyx strigose only inside and merely substipitate at base,

its udabrous filaments, and its elongate exserted corolla-tube.

Bourreria lonpiflora. s>. nov.

Arbor 10 m. alta; foliis glaberrimis ellipticis 5-11 cm. «,..„.* 3-6 cm.
latis 8-20 mm. longe petiolatis ubi(|ue obtusis supra sublucidis subtus
opacis, nervis primariis utroque latere costae subtus prominentis ca. 9

promintilis cum nervis secondariis et tertiariis transverse conjunctis; cymis
3-10-floris congestis apice ramulorum 1-5 cm. longorum extra-axillatum

paucifoliatorum gestis, bracteis ovatis ad 8 mm. longis deciduis conspicue
ciliatis; calyce sub anthesi campanulato ad 8 mm. longo extus glaberrimo
intus supra medium dense conspicueque albo-villuloso, lobis triangularibus
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acutis 2.5-3 mm. longis 2 mm. latis; corolla alba odorata ca. 25 mm. longa
glaberrima, tubo ca. 20 mm. longo a basi 3 mm. crasso sursum gradatim
ampliato apice 7-9 mm. crasso. faucibus haud differentiatis, lobis cir-

cularibus ca. 6 mm. diametro ascendentibus limbum ca. 15 mm. diametro
formantibus; staminibus exsertis, lilamentis 20-25 mm. longis ca. 6 mm.
supra basim tubi affixis infra medium evidente villulosis; antheris 4 mm.
longis medio affixis; fructu ignoto.

Mu-hoacax: Tizupan, -list. Coalroman, tree 10 m. tall, in barranca, lis. white,

sweet-scented, 1941, Hint on 15908 (type, Gray Herb.).

A well-marked species perhaps most closely allied to B. Rekoi Standley

of Oaxaca. From that species it differs in having glabrous obtuse leaves,

elongate corolla with exserted tube, and also a smaller calyx with shorter

teeth, glabrous outer surface, and practically non-stipitate base.

Hourrevm superba, var. glabra Schery, Ann. Mo. Bot. Gard. 29: 366 (1942).

A plant known only from a suite of collections made near Chiriqui

Lagoon, prov. Bocas del Toro, in northwestern Panama, Wedel nos. 2472,

type, 2949 and 2974. It shows many similarities with B. superba Johnston

of western Mexico (Guerrero and Michoacan), but since it differs consist-

ently in many details and comes from a region not only with a different cli-

mate but also geographically far removed from that of its relative, it seems

best to give it specific recognition. Among the characters distinguishing B.

panamensis are its glabrous twigs, its glabrous more elongate leaves, its

glandular rather than hairy filaments, its shorter and broader anthers, and

its shorter and stouter corolla-tube. Its calyx is not densely strigose inside

but is glabrous except for some minute hairs on the lobe-margins. Its style

is about half as long as that of its relative. As with B. superba its fruit

remains unknown.

Heliotropium confertifolium Torr. var. eoldenioide*. var. now

Differt a varietate typica planta caespitosa vel prostrata ; ramulis foliiferis

strigosis saepe griseis (pilis contortis ascendentibus haud gestis) ; foliis et

sepalis basim versus sparse strigosis sed margine evidenter ciliatis.

Coahuii-a: Zacate near Muzquiz, Marsh 521; near La Azufrosa, Sept. 22, 1848,

Gregg 509; base of hills near Saltillo, 1905, Palmer 523. NVevo Leon: 11 mi. south

of Submits Hidaliro. Midler 2650; east of Cerralvo, May 29, 1847. Gregg; Marin, Dec.

1852, Thurber; Monterrey, June 22, 1848, Gregg 180; Monterrey, Dr. Edwards; can-

yon 12 mi. west of Monterrey, Painter & Harklev 1-1247; Montcmorelos, Shreve .'r

Tinkham 9816; Linares, l.undell 72S4; Alarum rita, south of Monterrey, Hitelieork or

Stanford 6863. Tamaui rpAs: San Carlos, Berlandier 3199; 4 km. west of Miquihu-

ana, Stanford et al. 7 44 (type, Gray Herb.). San Lris Potosi: Rio Verde, stony

ridge, 1904, Palmer 5; Minas San Rafael, 1911, Purpus 4862A; without locality, 1878,

Parry ,'r Palmer 616.

The present variety is the eastern form of the species and is best devel-

oped east of the Sierra Madre Oriental. Ranging south at low altitudes in

Tamaulipas and Xuevo Leon it reaches eastern San Luis Potosi, and ac-

cordingly much further south than typical //. confertifolium. It is a pros-

trate or distinctly caespitose plant and does not develop the erect or

ascending leafy stems of the typical form of the species. Its stems are
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strigose and usually sparingly so. and arc not clothed with both appressed
hairs and abundant short contorted ones as in true //. conjcrtifolium.
The leaves and sepals arc usually very sparingly strigose on the inner face

especially below the middle, and their margins, especially towards the base,

are evidently ciliate. In the erect-growing typical form of the species

the leaves and sepals are densely clothed with appressed hairs and their

margins are not noticeably ciliate. In general habit our plant much resem-
bles species of Coldcnia of the section Eddva.

Torrey. Bot. Mex. Boundary Lis (LS.S'J). apparently distinguished our
plant from what was later called //. confcrtifoliitm, but mistakenly identi-

fied it as "H. limbatum Benth." Typical //. confertifolium Torr. ex Gray
was first describe*] as //. timlmt urn var. <-nufcrtifolium Torr.. 1. c. It was
based upon five collections: Leon Springs. Pecos Co., Texas, BigcUnv; San
Vicente. Coahuila. Parry; Cerralvo, Xuevo Leon. Gregg; Devils River. Val
Verde Co., Texas. Wright 481; and hills of the Pecos, Pecos Co., Texas,
Wright 1547. The Gregg specimens represent the variety eolden/oides, but
the remaining ones are all typical //. confcrtifolium. True //. confcrti-

foliiim is known north of the Mexican boundary only in Texas where it has
been found in Brewster, Pecos, Terrell, Val Verde, Maverick, Webb,
Zapata, Starr and Hidalgo counties. In Mexico it occurs near the Rio
Grande in northern Tamaulipas but extends far south into that country
only in the state of Coahuila. One collection is at hand from extreme
southeastern Chihuahua. In Coahuila it is scattered in occurrence and at

many places seems to favor gypseous soils, especially those associated with
beds of Upper Cretaceous age. Forms transitional to the variety coldcnioi-

des are found in Coahuila only at low altitudes in the eastern parts of

the state.

Planta 2-4 dm. alta basim versus fruticosa; ramis loliiferis gracilibus
sparse ramosis vel simplicibus 0.5-1 mm. crassis sparse strigosis (pilis 0.5-
0.8 mm. longis pallidis donalis) inlernodiis 0.3-2 cm. longis; foliis 1-2
(-2.5) cm. longis 0.5-2.5 mm. Litis linearibus vel anguste lanceolatis in-

conspicue costal is hand nervatis margine planis vel evidenter revolutis apice
acutis basi in petiolum ca. 1 mm. longum contractis. facie superiori viridibus
inferior; pallidioribus utrinque sparse strigosis; inllorescentia gracili race-

mosa secunda ebracteata laxitlora 5-10 cm. longa: calyce sub anthesi 2.5-3
mm. longo praesertim basim versus strigoso, lobis Mibulatis inaequilongis,

pedicello 0.5-2 (-5) mm. longo: corolla alba ad 6 mm. longa. tubo extus
strigoso. lobos calycis hand superanti, limbo 5-5 mm. diametro. lobis

ovatis apice obtusis: nuculis 4. dorse alle convexis plus minusve villulosis:

stylo quam stigmate 2 3-plo breviori; stigmate subulato ad 0.8 mm. longo.

Queretaro: Near Higuerillas, Aim. .'S. l')l)5, Rose, Painter Jr Rose o,W0 (iyim,

I'. S. Nat. Hi-rb.); Ciervo, Ccrro di> la Mesa, Aim. 20, 1
(>05, Mtamirano /.W (t'S).

A species very closely related to //. angustifolinm Torr. and one occur-

ring in a detached area well beyond the southern limits of that species.

Its relative is a small bush with stifi '.voody stems and branches, and has

linear leaves 1 mm. wide or less and lomllas that have acute lobes. The
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flowers are borne in usualh abbreviated crowded racemes which at most
reach only 5 cm. in length. The proposed species is noticeably different

in habit of growth, leaf-width, length of inflorescence, and shape of corolla-

lobes. Its slender, weak, elongate, somewhat flexuous stems are ascending
and spring from a scanty fruticulose caudex formed of the persisting basal

portion of stems of the previous season. The leaves of the Queretaro plant

are obviously larger and broader than those of its northern relative. Its

inflorescences are conspicuously more elongate and abundantly and loosely

flowered, even at anthesis being 5 10 cm. long. Its corolla lobes are

somewhat broader and are obtusish rather than acute or subulate.

Heliotropium texanum, sp. nov.

Herba annua erecta 1-3 dm. alta sparsiramosa; caule 1-1.5 mm. crasso
sparse antrorseque -4rigo>i> (pilis pallidis ;id 0.5 mm. longis donatis) ; ramis
ascendentibus simplicibus ad 2 dm. longis; folds pleraque alternis sed
inhmis 1-2 oppositis; lamina costata <v<\ enervata viridi strigosa oblanceo-
lata vel lanceolata 1 2 cm. longa 2-7 mm. lata, apice acuta, basi in petio-
lum 2-5 mm. longum attenuata. margine plus minusve revoluta; inflore-

scentia secunda multiflora elongata racemosa. fructifera ad 1 dm. longa
bracteis foliaceis sparse oinaia: calyce sub anlhesi ca. 5 mm. longo ad 1

mm. longe pedicellato strigoso. fructifero ca. 5 mm. longo 1-2 mm. longe
pedicellato, lobis 0.5-1 mm. latis inaequilongis lanceolatis: corolla alba
infundibuliformi S In mm. diametro. tnbo ca. 3 mm. longo extus sparse
strigoso. faucibus intus villulosis. lobis limbi 5 ova t is 2 5 mm. longis 2-2.5
mm. latis apice rotundis. sinibus latis plicatis fundite quisque lobulo tri-

angular! 0.2-0.5 mm. alto donatis: antheris ca. 0. (
) mm. longis apice

cohaerentibus acutis hispidulis; tilamentis perbrevibus ca. 1.5 mm. supra
basim corollae affixis; ovario glabro; stylo 0.8-1 mm. longo; stigmate ca.

0.7-0.9 mm. longo elongate, attentuato basi anmilato incrassato ad 0.3 mm.
diametro; fructu villuloso 1 mm. alto; nuculis 4 homomorphis, dorse alte

convexis pilis mollibus erect is non rariter apice uneinatis vestitis, ventre
angulatis faciebus fovea circulari conspicua donatis.

Texas: South of San Antonio, Rose & Russell 241-14; 10.5 mi. XYV of Falfurrias.

Duval Co., 1QS5, Corv 14746; S.3 mi. NE of Riviera. Kleber- Co., 1935, Corv I70H2;

Kenedy Co., June 26, 1941, Tharp; 3 mi. S of Sarita. Kim: Ranch. Kenedy Co., on

(rvrr.. Cra v Herb'.).

An annual species related to //. assurgens Johnston, of western .Mexico.

It differs in having a slightly coarser, lower, and less branched habit of

growth, very much larger corollas, and fewer-flowered inflorescences. At
the base of the broad sinus between the corolla-lobes there is usually a

triangular lobule, in form generally broader than long, and in most cases

proportionately better developed than in the corollas of //. assurgens. The
plant at first glance bears some resemblance to the Texan //. convolvula-

ceum var. racemosum (Rose & Standby) Johnston and has actually been

confused with it. The resemblance, however, is purely superficial, since the

plants are not even closely related and, furthermore, differ in a host of

details in flower and fruit structure.
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Heliotropium Wigginsii, sp. nov.

Herba annua 1-4 dm. alta simplex vel sparsissime ascendenteque ra-

mosa; caule 1-1.8 mm. crasso pilis pallidis rigidulis ca. 0.5 mm. longis

antrorse adpressis sparse vestilo; rami's 3, simplicibus 5-20 cm. longis;

foliis basim versus caulis oppositis ceteris alternis saepissime 1-3 cm.
distantibus; lamina oblanceolala 1 4 cm. longa 2 6 mm. lata supra medium
latiori deinde basim versus in petiolum 1-3 mm. longum gradatim attenu-

ata costata sed enervata, margine plana vel plus minusve revoluta, supra
viridibus, subtus subpallida, facie utrinque strigosa (pilis pallidis rigidulis

ca. 0.5 mm. longis basi pustulatis donata ) ; inllorescentia secunda racemosa
maturitate 1-3 dm. longa infra medium bracteis foliaceis 1-2.5 cm. longis

ornata, supra medium bracteis inconspicuis subulatis 1-10 mm. longis

gesta; calyce ad anthesin ca. 3 mm. long.) apicem tubi corollae attingenti,

lobis subaequilongis sparse strigosis marline rigido-ciliat is; calyce fructi-

fero 0.7-1.2 mm. longe pedicellato, lobis cuneatis vel lanceo-cuneatis;

corolla alba con ij extus sparse strigosa intus in fauci-

bus villulosa alibi glabra; limbo 10-15 mm. diametro; lobis oblongis ad

6 mm. longis et 3 mm. latis apice obtusis. sinibus lat is profundis plicatis

fundite quisque lobulo 1-1.5 mm. longo triangulari apice caudato in-

curvato donatis; antheris ad 12 mm. longis apice encrassatis truncatis

villulosis haud cohaerentibus; lilamentis ad 0.2 mm. longis ca. 1.5 mm.
supra basim tubi corollae affixis; ovario glaberrimo; nuculis 4 homomorphis
glabris ad 2 mm. alt is. dorse alte convexis medium versus plus minusve
rugosis et tuberculo prominulo donatis, ventre angulatis in utroque facie

marginem versus fovea parva elliptica donatis. apice in rostrum erectum
compressum breve abrupteque attenuatis.

Sonora: 8 mi. west ot Hermosillo on road to Kino Ba\ , near rain pools in rlay on

mesquite-covered flat, Aim. .'7. I'Ml, Hiy, Kins
>'- Rollins 115 ( i vi-i., Cra\ Herb.); V)

mi. north of Colorado, between Colorado and Ma/atan, -_ i-nt ]t- L'ravelly grassy slope,

Sept. 7, 1941, Wiggins & Rollins .vvv Ha fa Cai.ii ocnia: 5 mi. north of Comondu,
open plateau thickly strewn with lava rocks, Oct. 3, 1941, Hamtnerly 169.

An erect, sparingly branched annual species with very distinctive corolla

and fruit. The attractive white corollas have 5 large oblong lobes sepa-

rated by broad, deep, plaited sinus. A distinct lobule arises from the

bottom of each sinus. This lobule, usually folded, is triangular when
spread and is contracted at the tip into a short strap shaped incurving

apical appendage. The spread corolla of the species, accordingly, appears

to have a limb made up of alternating lame and small lobes. The nutlets

are entirely glabrous. Each has a high convex back that is usually some-

what ridged and above the middle is puckered up into a teat- or wart-like

protuberance. The nutlet-tip is slighth prolonged, (kittened, and up-

turned. The inner faces of the nutlet each bear a rather small, elliptic,

submarginal perforation. The species is very well marked. I can suggest

no close relative.

Macromeria guatemahnsis. sp. nov.

Planta perennis multicaulis suffruticosa 3-15 dm. alta scabrida; ramis

hornotinis viridibus foliatis ad 5 mm. crassis subsimplicibus vel ramulos

axillaris ascendentis pluris ad 1 dm. longos gerentibus hispidis et minute

adpresseque pubescentibus (pilis majoribus 1 2 mm. longis erectis rigidis
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e basi bulbosa orientibus, minoribus 0.2-0.8 mm. longis antrorse adpressis)

;

ramis et ramulis annotinis delapsu foliorum denudatis non rariter decortica-

tis apice ramulos foliates novellos ad 2 dm. longos proferentibus; foliis

lanceolatis 2.5-5 cm. longis 6-15 mm. latis subsessilibus vel ad 1 mm.
longe petiolatis, apice attenuates, basi rotundis ad acutis, margine anguste
revolutis, supra viridibus venis et costa impressis evidenter notatis bases
pilorum antrorse adpressorum rigidorum abundantium 0.2-0.8 mm. longio-

rum silicosas tuberculatas vel subconu \-is persistentis gerentibus, subtus
griseis costa et venis salientibus donatis pilos uracilis adpressos 0.8-1.2

mm. longos pallidos e basibus pustulatis orientis juventate abundantis ma-
turitate sparsiores proferentibus; Horibus apicem versus ramuli gestis;

calyce ad anthesin 1 cm. longo 3-8 mm. longe pedicellate, lobis inaequali-

bus linearibus ca. 1 mm. latis prominenter costal is bases pustulatas pilorum
gracilium 0.4-0.8 mm. longorum ascendent ium abundantis gerentibus;

corolla lutescenti ca. 3.5 cm. longa extus hispidula intus glabra, tubo parte
basali ca. 10 mm. longa 1-1.2 mm. crasso deinde sursum abrupte expanso,
parte superiore cylindrico ca. 17 mm. longo ca. 5 mm. crasso; lobis corollae

triangularibus 6-8 mm. longis 5-6 mm. latis summum ad apicem rotundis;

filamentis 4-7 mm. longis ca. 3 mm. longe sub altitudinem sinus affixis;

antheris 2.5-3 mm. longis elongatis oblongis medio-afrixis; stylo nliformi

exserto; nuculis albis osseis levibus ovoideis ad 3 mm. longis.

Guatemala: Above S;in Juan Ixcoy, Siena Cuchumatanes, dept. Huehuetenango,

2400 m., high bluff in upper readies of barraneo. subligneous and bushy, 1-3 ft. tall,

corolla pale yellow, "te de monte," infusion of leaves used for colds, Steyermark 50069

;

dry upper southfacing slope of Volcan Tajumulco. between Las Canojas and top

of ridge, 7 mi. from San Sebastian, dept. San Marcos, erect herb 4 5 ft. tall, tl. with

yellow tube and green lobes, Ivs. stilt, dull meen above, erav beneath, "etama real,"

fruit used for "los cuentas," Steyermark 35X98 (type, Gray Herb).

A new species of a genus heretofore unknown from south of Mexico. It

is related to M. Pringlei Greenm. of southern Mexico (Hidalgo, Guerrero

and Oaxaca). Unlike its relative it has strong stems that become some-

what woody and function for at least two seasons. The hairs on the plant

have excessively developed siliceous bases. They almost pave the upper

leaf-surfaces and make the stems verrucose. The calyx-lobes are promi-

nently ribbed and are rough with numerous hair bases. The corolla aver-

ages distinctly smaller than in M. Pringlei.

I ).i-\tioiii-. Lien. nov. Boraginaceae-Bora<nnoi It in m

Calyx 5-partitus longe pedicellatus segmentis elongatis in statu fructifero

fere duplo accrescent ilms donatus. Corolla hypo< ratet imorpha conspicua

glabra; lobi 5 elliptico-oblongi imbricati patentes; tubus cylindricus calyce

brevior, intus fere ad basim appendkulas 10 minima tumescentes gerens;

fauces inconspicuae angustae abrupte expansae. Fornices corollae fundus

faucium orientes magni exserti ligulati supra medium extrorse recurvati

apice pendenti conspicue breviterque bilobati, medium versus puberulenti,

apicem versus minute papillati, infra medium margine minute ciliolati.

Stamina 5 inclusa fere ad apicem tubi corollae affixa; filamenta brevia com-

pressa attentuata; antherae anguste oblongae obtusae paulo infra medium
affixae. Ovarii lobi 4 distinct i in gynobasi pyramidali oblique affixi.

Stylus filiformi-subulatus apice gynobasis inter apices nuculearum gestus a

nuculis liber; stigma simplex discilormum minimum, Gynobasis maturi-
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tate cartilaginea late pyramidalis magna excavationibus conspicuis ovatis

apice attenuatis crasse marginatis ornala. Xuculae 4 conformes late

ascendentes ovatae dorsi-ventraliter compressae laeves prti tribo Eritrichiae

magnae, facie dorsali pilis albis simplii ihu. erectis _<i\h ilibus abundantibus
obsitae margine erecto vel ascendent i angusto luinmli inermi cinctae, facie

ventrali glabrae cicatrice majusculo convexo prominulo medio vel paulo
supra medium donatae in tertian) partem superiorum prominenter carinatae

alibi valde convexae. Semina recta supra medium lateraliter affixa. coty-

ledones planae indivisae. radicula sii[ >ei ior. Ilerba perennis multicauiis

erecta semi-metralis viridis. Folia alterna oblanceolata. Cincinni ter-

minales pauci laxi sparsitlori solum basim versus paucibracteati. l'edicelli

elongati maturitate saepe detlexi tendem basi ima disarticulati. — Nomen
derivatur a Saors (hispidum) et r-., T <.i (dorsum), cpiia nuculae dorse his-

pidulosae sunt.

Dasynotus Daubenniirei. sp. now

Herbae radice perenni valida oriens: caulibus numerosis fistulosis erectis

ad 5 dm. alt is simplicibus foliosis 2-5 mm. crassis sparse hispidulosis (pilis

0.5-2 mm. longos gerentibus); loliis caulinis infimis reductis. ceteris 1-2

cm. distantibus oblanceolatis evidenter costatis 9-13 cm. longis 1.5-3 cm.
latis supra medium latioribus deinde basim sessilem 2-4 mm. latum versus
attenuatis, ubique pilos 0.5-1.5 mm. longos antrorse appressos vel ascen-
dentes non rariter e basi plus minusve pusiulato hand conspicuo erumpentes
vix abundanles gerentibus. subtus pailidioribus nervos primarios utroque
laterae costae 5 gestos baud ramosos graciles inconspicuos proferentibus;

inlloiescentia apici caulis gesla racemosa laxissima basim versus folios

parvos 1-2 ad 6 cm. longos et 1.5 cm. latos proferenli alibi ebracteata,

rhachi in statu fructifero ad 10 cm. longa tlorcs 3.5 cm. distantes gerenti;

pedicellis sub anthesi 1-2.5 (-3) cm. longis erectis mox divaricatis vel

decurvatis, maturitate divergentibus vel basi detlexis et tandem ibique dis-

articulatis; calyce plus minusve strigoso. lobis cuneatis vel cuneato-lanceo-
latis acutis sub anthesi 6-8 mm. longis 1 1.5 mm. latis erectis. fructiferis

ad 14 mm. longis et infra medium ad 5 mm. latis evidenter costatis ascen-

dentibus; corolla alba ad 22 mm. diametro. tubo 4.5-5 mm. longo 4-4.5

mm. diametro, lobis 6.5 -S mm. latis S- (
) mm. longis apice rotundis: fomici-

bus ad 4 mm. longis supra medium ad D S mm. latis deinde deorsum basim
1.5-1.7 mm. latum versus latioribus. apice pendent i bilobulata 0.5 mm. pro-

funde emarginatis; filament is ad 1 mm. longis ca. 1 mm. infra apicem tubi

corolla affixis, antheris 1.5-2 mm. longis; stylo 3-5 mm. longo; nuculis

saepissime 4 ascendentibus 5-0 mm. longis 4 4.5 mm. latis 2-2.5 mm.
crassis in ambitu late ovatis, facie exteriori dense hispidulosis (pilos 0.5-

0.9 mm. longos uniloculares gerentibus) maturitate intenlum subglabre-

scentibus margine rugae angustae 0.2-1 mm. altae erectae glabrae circum-
datis, facie interiori sublucentibus i icatrice centrali vel supra centrali 1-1.2

mm. longa ad I mm. lata donalis: gynobasi frucl il'eri 2 mm. alta basi ima
3-4 mm. diametro deinde sursum aluupte contracto pyramidali, faciebus

pyramidis sub angulo 40 inclinatis excaval iones basi 1-1.5 mm. latos

supra medium abrupte contractos gerentibus.

Idaho (Idaho Co.): Moist roadside in draw, vicinity of Walde Mt. L. O., open
place in spruce-fir zone, June 24, 1045. A'. /•'. Daubnitnirv 45*5; near Walde Mt. L. O.,

July 14, 1945, K. /•'. Ihiubmmire 45U1; neai Walde .Ml. L ()., clearing in forest. Julv
24, tup,, A'. /•'. Daubenmire 46289 (tvpk. Grav Herb.).
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The discovery of a plant representative of a new genus is always of in-

terest. The recent discovery in the mountains of Idaho of this new mono-

type is not merely interesting but also a surprise. Among Xorth American

Boraginaceae well- marked new species continue to turn up from time to

time, but with the sole exception of Mjmophytuni (a Mexican monotype

discovered in 1905) all the hitherto recognized American genera have had

representatives known to science for at least a century. The prospects

have been that the only additional genera recognized would result from the

segregation of old concepts or from the possible dis< overy of a new species

set off from some old genus by one or more striking characters that might

possibly justify the erection of a new genus. The discovery in Idaho of

a new borage which is nol merely a very well marked species obviously

derived from some recognized genus, but rather a wholly new generic type

of very uncertain relationships, is accordingly unexpected. The plant is

so distinct, in fact, that, had it been presented to me devoid of geographical

data, I would have failed to recognize it as American; I would probably

have guessed that it was another one of those very distinct new genera

that are from time to time detected in southeastern Asia. As a matter of

fact, however, it is no more closely related to the Asiatic Boraginaceae than

to the American ones.

Tn the system of genera the new genus seems best placed near Hackelia

and liritrichium, preferably just before the former. The plant in gross

habit rather suggests Hackelia but is very different in inflorescence, nutlets,

and faucal appendages. Only in a few details of nutlet structure does it

much suggest Eritr'n hium.

The inflorescence of Dasyuotus is a very loose racemose cyme of slenderly

long-pedicellate flowers. In general appearance it is somewhat reminiscent

of that of Borago officinale L., and so very different from the slender,

elongate, secund, racemose flower-clusters of Hackelia. The pedicels may
become very elongate and are spreading, decurved, or basally abruptly de-

flexed. At extreme maturity they disarticulate at the very base.

The faucal appendages are certainly unusual and apparently unique in

the family. They are about 4 mm. long, ligulate, swollen, and above the

middle gracefully and outwardly decurved with the pendent end distinctly

cleft. The margin below the middle is ciliolate. The surface of the

middle section is pubescent. On the arched outer portion of the appendage

the minute pubescence becomes reduced and towards the distal end repre-

sented only by very minute papillae. Faucal appendages in some borage

genera curve inward and partially close the throat of the corolla. The

appendages of Dasynotus, however, are not only strongly decurved but

they arch outward over the base of the corolla-lobe.

Seated on the cartilaginous pyramidal gynobase the nutlets of Dasynotus

ascend at a wider angle and protrude more basally than is customary in

members of the tribe Eritrichieae. In these details the plant simulates

members of the Cynoglosseac. The nutlets of Dasynotus, however, are

free from the style, devoid of appendages, and have a central (not apical)
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attachment scar, all important details that clearly ally it with the Eri-

trichicac.

The individual nutlets are thickish but distinctly dorsi-ventrally com-

pressed. They are broadly ovate in outline and are 5-6 mm. long and so

large for one of the Eritrichirar. Vent rally they have a slightly protrudent,

convex, ovate, central or somewhat supra-central attachment scar, and

above the latter a prominent short ventral keel. The keel, formed of

unbroken pericarp and hearing no groove nor thickened tissue, is dis-

tinctly elevated above the level of the scar. Except for the keel on its

upper third most of the ventrum is convex. It is rather smooth, some-

what lustrous, and light in color. In general plan the ventrum of these

nutlets is reminiscent of that in the nutlets of I'la^iobothrys Sect. Euplagio-

bothrys. I doubt, however, if this resemblance can have any phylngenetic

significance.

The dorsal surface of the nutlets of Dasynotus is nearly flat or slopes

very gently on either side of the medial line. It bears an abundance of

slender, white, single-celled hairs that are at first straight and vertical but

later may become bent and disarranged. These hairs are neither hooked
nor barbed. There may be a very slight swelling on the pericarpial sur-

face where each is attached. When they fall away, as may happen on very

old nutlets, the surface of the ventrum may accordingly be very obscurely

and minutely tuberculate. Surrounding the hairy ventrum, like a tiny

wall about a miniature grainfield, is a narrow glabrous elevated flange that

rises vertically all around the margin. This erect flange is a tight project-

ing fold or wrinkle of pericarpial tissue. It is not differentiated in texture,

color, nor surface from tissue adjoining, and has an even height and bears

absolutely no appendages, teeth, or any sort of roughenings. It is ac-

cordingly very different from the marginal ridge in the nutlets of Hackclia

and Lappula. Among the Boraginaceae nutlets with a dorsum simulating

that in Dasynotus are to be found only in certain species of Eritrichium.

In most species of the latter genus the nutlets have a toothed margin, but
in some, e. g., E. elongatum ( Kydb.) Wight of the northern Rocky Mts.,

the margin is unarmed, even, and seemingly only a protruding wrinkle in

the pericarp, much as that found in the nutlets of Dasynotus. Also inter-

esting is the fact that some Asiatic species of Eritrichium also bear numer-
ous erect straight hairs on the margined dorsum of their nutlets. As a
general rule most species of Eritrichium have a smooth lustrous pericarp

rather similar to that found in Dasynotus. The similarities mentioned
possibly may be indicative of some relationship between the two genera,

though certainly it cannot be a very close one. Dasynotus and Eritrii hium
differ in habit of growth, inflorescence, and flower structure, as well as in

form, scar, and ventral keeling of nutlets.

The region in Idaho where Dasynotus grows is one that exploration dur-

ing the past decade has shown to be not only rich in local endemics but
also notable for outlying inland congregations of species formerly thought
to be confined to the coastal mountains of Oregon and Washington. Dr.
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Daubenmire's discovery there of Mcrlcnsia brlla Piper, formerly thought

to be confined to the Siskiyou region of adjacent Oregon and California, is

an example of this.

The particular place where the new genus was discovered lies 65-70
miles ESE from Lewiston in the watershed of the Lochsa River and about
5-10 miles northerly from the town of Lowell at the junction of the Lochsa
and Selway rivers. It is in Idaho County near the northern boundary of

Xez Perce National Forest and in the vicinity of Walde Mt. Lookout.

On July 24, 1946, Professor Daubenmire made the following notes to ac-

company his no. -IsJS'J, the type collection: A few plants observed in

near-climax arborvitae forest 7.6 mi. east of Waldo Lookout on road

towards Frenchman Butte. Plants growing in dense shade send up only

a few stems from the crown. Those growing along trails and on cleared

areas are much more robust. Eighty-nine stems were counted on one

individual, these making a cluster about 25 cm. in diameter at the soil

surface. The color of the corollas is pure white." Judging from the col-

lections available the plant appears to flower in June and fruit in July.

Ilaekelia lotifiitulia, >p run .

Herba perennis 5- 10 dm. aha pilis gracillimis mollibus brevibus adpressis

incano-pubescens: folds inferionluis oblanceolatis ad 15 cm. longis 10-18
mm. latis, infra medium in petiolum 2-3 mm. latum gradatim attenuatis.

apice acutis, facie superiori medio costatis sed enervatis, facie inferiori

pallidioribus obscure nervatis; foliis caulinis superioribus lanceolatis sessili-

bus numerosis saepissime 2-3 cm. distantibus ascendentibus majoribus
supra basim 8-12 mm. latis, basi rotundis vel subcordatis, apice acutis;

inflorescentia sub anthesi densiflora subcylindrica 3-4 cm. crassa 3-9 cm.
longa, fructiferi laxa ramulis 6-15 cm. longis ascendentibus laxe 3-10-floris

gesta; pedicellis ad anthesin 3-5 mm. longis, fructiferis ad 12 mm. longis;

lobis calycis pilis adpressis mollibus incano-pubescentibus, sub anthesi 2-3

mm. longis 0.5-1.2 mm. latis oblongis vel cuneato-oblongis erectis, fructi-

feris reflexis triangularibus ad 2 mm. latis; corolla infundibuliformi caeru-

lea, limbo 10-15 mm. diametro, tubo cylindrico conspicuo 2-3 mm. crasso

5-7 mm. longo quam lobis calycis duplo longiori, lobis ascendentibus late

obovatis 5-7 mm. latis, appendiculis faucium erectis ad 2 mm. altis apice

revolutis et conspicue transverseque dialatis pubescentibus subprotrudenti-

bus; filamentis medio tubi affixis 0.2-0.5 mm. longis; nuculis 4 ovatis (sine

aculeis ad 5 mm. longis) margine dorseque aculeos 2-2.5 mm. longos apice

glochidiatos saepissime distinctos armatis, cicatrice ovata.

California: Leland Meadow, Tuolumne Co., 1940, Quick 5; Fahey Meadow, Tuo-

lumne Co., l')-o, Quirk !4;V; .< mi. NK of (irohl, Tuolumne Co., LU5. Rosrberry 262;

Big Tree Grove, Calaveras Co.. 1.SS4, Kail; Big Tree drove, Mann; near Big Trees.

1940, Eastwood & Howell 8.W3 (ivpi., Cray Her!..); Camp Echo, El Dorado Co.,

1015, Heller 12185; Fallen Leaf Lake, Tahoe Region, 1906, Eastwood 1047; Lake

Vallev, Tahoe Region. 1011, Abrams 4766; Sunnyside, Tahoe Region, 1909, Eastwood

34; Cisco, Placer Co., Rixjord.

A well-marked species which has passed as "H. vclutina (Piper) John-

ston." The type of that latter species, however, came from General Grant

Park in Fresno County, and represents the plant with short-tubed subro-

tate corollas which ranges along the Sierra Nevada of California from
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Yosemite Park south to Tulare County. Our present plant occurs in the

Sierra Nevada only north of true //. vclutina and is readily distinguished

from that species by its very elongate corolla tube and narrower faucal

appendages. An illustralion of it. incorrectly identified, is given by Jepson,

Fl. Calif. 3: 309. /. 413 (1943).

Herba biennis 5-10 din. alta erecta: caulibus saepe solitariis 3-6 mm.
crassis listulosis infra medium pilos sparsos rigidulos minutos recurvos

supra medium ascendent is gerentibus; foliis inferioribus oblanceolatis 5

10 cm. (petiolo incluso) longis 12 30 mm. latis apice acutis infra medium
in petiolum 1-5 cm. longum gradatim attenualis; foliis medialibus et

superioribus sessilibu.s 2 5 cm. longis l 2 cm. latis medium versus latioribus

utroque acutis; lamina lolii in facie stiperiori inconspicue sparseque strigosa

(pilis e basi pustulala peruumispn ua saepe orient ibus ) . in facie inferiori

pallidiori |)ilis rigidulis minutis erect is vel ascendentibus e pustula incon-

spicua orientibus donata; inflorescentia elongata, rami's strictis fructiferis

5-10 cm. longis; pedicellis 1-2 mm. longis. fructiferis ad 4 mm. longis

strigosis; calyce 1.5-2 mm. longo. lobis oblongo lanccolatis saepe fuscis;

corolla 2-2.5 mm. longa. limbo 4 5 mm. diametro, lobis orbicularibus 1.2-

1.7 mm. diametro azureis divaricate, tubo 1.5 mm. longo ad 1 mm. crasso,

appendiculis faucium trapaeziformis minutis; nuculis 4 heteromorphis ca.

3 mm. longis, 1-2 stramineis dorse aculeos congestos 3.5-4 mm. longos

apice glochidiatos conspicue gerentibus, 2 3 griseis margine encrassatis

dorse aculeis ad 0.5 mm. longis vel papillis apice gloc hidiatis sparse donatis.

Mexico Stat k: Nevada de Toluca. Oct. lQO.-i, Rose & Painter 7032 ( tyi-k, Gray

Herb.) ; Las Cruces, Dist. Tcm;isi altepec, In forest, Hinton I'M)! ; Meson Vino, Uist. 'IV

mascaltepec, by river, Hinton 1303; Desierta \ ieja, Yallej oi Mexico, Bourgeau 881;

Sierra de las Criucs, Printfe 525o and vJIS; summit of Aiuseo, HarshberK er 130; Canada

de San Rafael, Lyonnet 3-1(1 Mm'iioacan: Taneitaro, near stream, l.eavemcorth 731.

(oi.kki.ko: Teoteper, pine forest, Hinton 11433. Oaxaca: Sierra San Felipe,

Prinze 4S32 and Xclson 1043. Indefinite: Coulter 1056.

This is the widely distributed and repeatedly collected Ilackclia of

central Mexico, usually identified as //. mcxicana (C. & S.) Johnston.

That species, however, is actually known only from the mountains be-

tween Jalapa and Orizaba and is most closely related to //. giiattmalcnsh

Brand, of Chiapas and Guatemala. The present plant is distinguished by-

its erect stiff habit, biennial root, light green herbage, smaller narrower

nutlets with more crowded aculeae, and small faucal appendages. Idle

veins on the under surface of its larger leaves are not densely grayish

strigose and so not so conspicuous as those in // wcxicatui and //. guatc-

uialnisis. In gross habit our plant most resembles //. tlorihuuda (Lehm.)

Johnston, of western United States. Its close relationships, however, are

with the congeners of Central and South America and particularly with

//. Iconotis of the mountains of Nuevo Leon.

Hackelia Skutchii, sp. nov.

Herba perennis 1-5 dm. alta; caulibus erectis 1.5-3 mm. crassis griseis

retrorse strigosis; foliis ( radii alibus ignotis) supra viridibus plus minusve

anlrorse strigosis medio longit udinabtet sulcatis, subtus pallidis dense re-

trorse strigosis saepe plus minusve sericeis costa prominenti et non rariter



19481 JOHNSTON'. STl DIES IN TIIK I'.ORAGINACKA K. XVI 239

yenis salientibus donatis; foliis inferiorihus oblanceolatis 6-9 cm. (petiolo
incluso) longis apice acutis et non rariter inconspicueque breviterque acu-
minatis ca. 2 cm. infra apicem 6-10 mm. lalis deinde deorsum in petiolum
l-4cm.longum 1-2 mm. latum gradatim attenuatis; foliis superioribus lance-
olatis sessilibus 1-6 cm. longis basi rotundis: intlorescentia sparse ramosa,
ramis fructiferis ad 2 dm. longis: pedicellis 2- 4 mm. longis strigosis gracili-
bus, fructifcris 6-10 mm. longis recurvis: calyce strigoso. lobis ovatis 1 mm.
longis fructiferis 1.5 mm. longis; corolla conspicua azurea 7-10 mm. diame-
tro, lobis obovatis divaricatis, tubo ca. 2 mm. longo, appendiculis faucium
gibbosis subquadratis minute pubescent ibus albis vcl llavis salientibus; nu-
culis 4 heteromorphis 2-2.4 mm. longis ca. 1.5 mm. latis, 3-2 brunneis muri-
catis dorse papillas sparsas 0.5-1 mm. altas apice glochidiatas gerentibus. 1

2 griseis muricatis aculeos coerulescentis 1-1.5 mm. longos compressos apice
glochidiatos dorsaliter et marginaliter sparse proferentibus.

Oi atemai.a: Sierra Cue-humatanis, Hueliuelenan-o, ;i!pint- meadow, 10,500 ft., fl.

palest blue, yellow at center, Aug. 24, VM, Skittch 1103 (type, Cray Herb.); near
Tunima, Sierra Cuchumatanes. vUiC- 3500 m„ leave.-, «ray green, corolla pale blue with
creamy white raised crown around center, Steyenuark -!<J257 ; above San Juan Ixcoy
along trail to Tojquia, Sierra Cuchumatanes, 2800-3400 m., corolla pale blue with

A very distinct species characterized by its large pale blue subrotate

corollas with salient white, orange or yellow faucal appendages, its hetero-

morphic nutlets, and its relatively small leaves usually silky strigose be-

neath. The nutlets not only bear barbed papillae or spines but also

numerous conic roughen ings on back and sides. At times these pointed
roughenings are even terminated in a short bristle. The plant is very well

marked and has no obviously close relatives. Its general relationships,

however, are with the congeners of Central America and southern Mexico.

Hackelia leonotis. sp. nov.

Herba biennis 3-5 dm. alta; caulibus 2-6 mm. crassis pilis gracilibus
1-2 mm. longis plus mimisve retrorsicurvatis laxis vest it is; foliis supra
strigosis subtus pilis gracilibus non rariter plus minusve retrorsis laxe
vestitis, inferioribus oblanceolatis 5-15 cm. (petiolo incluso) longis lamina
10-18 mm. lata ulroque acuta basi in petiolum 3- (> mm. longmn 1-2 mm.
latum attenuata donatis. superioribus anguste lanceolatis sessilibus 3-6
cm. longis 5-10 mm. latis apice acutis basi angulato-rotundis; ramis
intlorescentiae sparsis stn'ctis. fructifcris 10-15 cm. longis; pedicellis 2-4
mm. longis dense strigosis fructiferis 4-6 (vel rariter ad 9) mm. longis;

calyce strigoso, lobis sub anthesi ovatis vel triangular] ovatis obtusis 1-1.5

mm. longis, fructiferis ovato-deltoideis vel late ovatis ad 3 mm. longis;

corolla caerulea, limbo 2.5-4 mm. diametro, lobis ovatis divaricatis, tubo
ad 1 mm. longo, appendiculis faucium trapaeziformis minutis pallidis;

nuculis 4 heteromorphis ca. 3 mm. longis, 2-3 griseis tuberculas vel aculeos
perbrevis apice glochidiatos sparse armatis, 1-2 dorse et marginem versus
aculeos 1.5-3 mm. longos gracilis apice glochidiatos gerentibus.

Nr-Kvo Lkox: Peak of Cerro Potosi. scattered in upper pine wood, Mueller 2255

forest, 11,900 ft. alt., IO.vS, Vniv. Illinois Expat. 060; Cerro Potosi, 1938, Schneider

069; ascent of Cerro Potosi, north hogback about 20 mi. NE of (ialeana, common in

Potosi among shrubs in moist arroyo, Mueller 2228.



240 JOURNAL OF THE ARNOLD ARBORETUM [vol. xxix

A well-marked species known only from the peak of Cerro Potosi in the

Sierra Madre Oriental of northeastern Mexico. Its relationships are with

the species of central and southern Mexico and not with those of United

States. Tn fruiting structures it is very similar to //. Skutchii of Guate-

mala, but very different otherwise, and especially in corolla and in foliage-

indument. The plant of Cerro I'otosi is especially notable for its erect

simple or strictly and sparingly branched stems, its very loose somewhat

shaggy indument on stems and lower leaf-surfaces, its evidently hetero-

morphic nutlets, and its very small corollas.

Krxnitzkia depressa I one*. Contr. W. Hot \.\: 5 (1<>10), not Crxptantha depressa

Nels, (1902).

Oreoearva depressa (Jones) Macbride, Contr. Cray Herb. 48: 32 (1916).

Crxptantha modesta Payson, Ann. Mo Hot. Card. 14: 278 (1927), not Brand
(1924).

The name Payson applied to this well-marked species of southern Utah
is invalid because of an earlier honmnvm. a fact overlooked until it was
recently called to my attention by Mr. William A. Dayton.

( i\ ptantha Barnebyi, sp. nov.

Planta perennis 1.5-3 dm. alta pilis flavescentibus vestita; foliis caudicis
oblanceolatis 5-8 cm. (petiolo incluso) longis costatis sed enervatis, 1-2
cm. infra apicem acutum vel anguste obtusum 7-14 mm. latis deinde
deorsum in petiolum 1.5-2.5 mm. latum plus minusve 3-4 cm. longum
gradatim attenuatis, pilis rigidis rectis numerosis 1.5-2 mm. longis valde
appressis e basi pustulata orientibus et pilulis inconspicuis mollibus 0.1-0.5

mm. longis dense vestitis; foliis inferioribus caulinis oblanceolatis ad 5

cm. longis 5-8 mm. latis hirsutis (pilis rigidis ascendent ibus e basi pustulata
orientibus donatis) ; caulibus horni rigidis erectis costatis ad 5 mm. crassis

hirsutis (pilis rigidis pungentibus divaricatis 1.5-3 mm. longis et pilulis

abundantioribus plus minusve retrorsis perinconspicuis 0.1-0.5 mm. longis

vestitis) e caudice denso ramulos crassos congestos brevis basibus foliorum

annotinis crasse vestitos composito erumpentibus; inflorescentia maturi-
tate ad 15 cm. longa. apice densissima ca. 4 cm. crassa deinde deorsum
angustiore et cymas gradatim minoris gerenti, infra medium bracteis con-

spicuis foliaceis linearibus 15-30 mm. longis et 2-4 mm. latis donata; calyce

fructifero ad 13 mm. longo 1-2 mm. longe pedicellato, lobis lanceo-subula-

tis infra medium ad 2 mm. latis extus setis divaricatis 1.5 3.5 mm. longis

et pilulis inconspicuis abundantibus 0.5-1 mm. longis gestis; corolla glabra

ad 14 mm. longa, tubo cylindrico 7 mm. longo 2-3 mm. crasso. faucibus

3.3-4 mm. longis sursum ampliatis apice ca. 4 mm. diametro, lobis rotundis

2-2.5 mm. longis 2.S~:-> mm. latis, appendiculis faucium intrusis bigibbosis

0.7 mm. latis 0.5 mm. altis pilulis perbrevibus obesis obsitis; antheris 1.5

mm. longis, filamentis perbrevibus 1 mm. infra appendiculas faucium
affixis; nuculis 4 griseis nitidis utrinque levibus 4 mm. longis 2.5 mm.
latis, margine acutissimis, dorse convexis in ambitu ovatis, ventre late

obtusis, sulco angusto lineari fere ad apicem nuculae attingenti.

Utah: 30 miles southeast of Ouray, Uintah Co., white shale knolls 5550 ft. alt.,

growing with C. Grahamii hut much less lomnion, June 17, 1947, Ripley & Barneby

among junipers on light colored shale, 6300 ft. alt., fl. pale yellow, May 26, 1935,
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A well-marked species and like C. Grahamii and C. Rollinsii apparently

confined to the Green River Shales in the Uintah Basin of northeastern

Utah. Among the distinctive features of the present plant are its yellow-

ish indument, coarse dense caudex, large, long-tubed, protruding corollas,

and lustrous, completely smooth, sharp-margined nutlets. The flower

color appears to be either white or slightly yellow. One of the cited col-

lections, Graham 8987, is immature and was previously listed, Jour. Arnold

Arb. 20: 391 (1939) as representative of C. Rollinsii Johnston. It is now

recognized as belonging to the species so beautifully represented by Mr.

Barenby's ample flowering and fruiting material from southeast of Ouray.

Cryptantha Rollinsii is a biennial plant with grayish or only slightly yellow-

ish indument. Its basal leaves are neither so large nor so narrowly petio-

late as those in the sterile leaf-clusters borne on the dense stout caudex of

C. Barnebyi. Its nutlets are also very different. They are propor-

tionately more elongate in outline, rarely surpass 2 mm. in width, and are

always more or less roughened with broad low ridges and tuberculations,

especially towards the apex and margins. The decidedly smooth nutlets

of C. Barnebyi are more suggestive of C. confertiflora (Greene) Payson.

They have, however, a more prolonged ventral groove and are merely

sharp- and not wing-margined. The immediate relations of C. Barnebyi

are with none of the species mentioned. As a matter of fact I can suggest

no species with which it reveals close relationship. It is a very distinct

species and one I find pleasure in associating with the name of Mr. Rupert

C. Barneby. His very many discriminatingly selected and beautifully pre-

pared specimens are evidence of his interest in this group of West American

plants.
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A NOTE ON PHILIP MILLER'S BINOMIALS

E. I). Merrill

Miller's Gardeners Dictionary, which between the years 1731 and
1807 passed through nine editions in England, and was also translated
into French and into German, is a work well known to both botanists and
to horticulturists. The taxonomists particularly became concerned with
it chiefly when the eighth edition appeared in 1768. for in this edition
Miller abandoned the cumbersome pre Linnaean system of indicating the
names of plants by Latin descriptive phrases and accepted the simple
binomial system. In the preface to edition eight, p. [ 3

|
, he states:

"In the last edition of this work [edition 7, 1759. and the Dublin issue
of it in 1764

1 .
the author adopted in great measure the system of Lin-

naeus
. . . but as many of the plants . . . were not to be found in any of

Linnaeus's works then published. Tourneforfs system was also applied to
lake such as were not fully known to Dr. Linnaeus."
While in edition seven he did give numerous references to various Lin-

naean publications, including even the Species Plantarum, he did not
then accept the binomial system and continued to utilize the pre-Linnaean
descriptive sentences for individual species. Thus the entry -18. I'hysalis
{Peruviana)" of edition eight appears in edition seven as "18. I'hysalis
caule ereeto ramoso, minis an-ulatis, ioliis simiatis, (a/vcihiis acntangulis."
This is merely a simple illustrative case among about 5000 entries.
Miller's work is not a simple one to cite for the reason that the 1348 folio
pages of edition eight are not numbered, so that generally entries to his
new binomials are indicated as Gnilandina glabra Mill. Gard. Diet. ed. 8,
no. 3. 1768; the genera which he recognized are alphabetically arranged.
Thus accurate citation become, somewhat complicated if one should wish

to indicate the exact place of publication of an unlisted binomial such as
Adenanthcra pavonica Mill. In the Adenanthera entry in volume one.
p. [26 1, a single species is recognized, and it is there characterized merely
as Adenanthera ioliis decantposit is. The verv last page of volume two is

devoted to a long list of corrections including some additions of binomials
where, in the text, apparently by oversight, the pre-Linnaean descriptive
phrases had been used. Adenanthera pavonica Mill, is actually listed on
page (1348| of the entire work as some librarian has worked out the
pagination for the Arnold Arboretum copy of this edition.

In an addendum to my paper on the validity of Bartram's 1 binomials
I called attention to the fact thai if tht

Travels (1791) be eliminated, as Dr,

1 Merrill. E. D. On (he Validity of William Bartram's Binor

- Rickett. W. H. Legitimacy of Xam,s in Bartram's 'Travels.'
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then it could be legitimately argued that all of the new names published

by Miller in the ei-hth edition <>! his Gardeners Dutionary (1768) could

also be ignored. This would be catastrophic, because Miller used approxi-

mately 5000 binomials, and some hundreds of them were proposed by him

as new. Dr. Ricketts argument was that as Bartram did in* consistently

use the binomial system, accordingly his work should be eliminated under

the provisions of Article 68 of the International Rules. My study showed

that Bartram intended to follow the binomial system, for he used about

360 different binomials, his own new ones and those proposed by earlier

botanists, notal.lv Linnaeus and Walter; in only two cases did he use the

pre-Linnaean descriptive sentences in lieu of binomials, and in these two

cases it was apparently by oversight that he did not indicate specific names

in the form of binomials.

An examination of Miller's work, which has been universally accepted by

all botanists as a source of new binomials, shows that he too, like Bartram,

was inconsistent, and that the percenter ..f .;i^ where he used only

descriptive sentences is probably higher than it is in the Bartram case.

Yet it is highly improbable that any botanist would argue for the elimina-

tion of Millefs work merelv because he was somewhat inconsistent; and

this in spite of the fact that a critical study of his early proposed species.

the actual types

the British Musei

the Sloane herbarii

m will result in a considerable number of nomencla

I noted that in the entries under the letter A alone there are about

eighteen cases where Miller used descriptive sentences with no indication

of a binomial, manv of these in genera where he otherwise used binomials.

These are: Adauuithcra foliis drcompositis; Ah hcmilla foliis lohatis sen-

ceis ; Aloe foliis erectis subulatis . . . ; Althaea foliis simp/icibus

acuminatis . . . ; Amomum seapo undo spiea ovata; Amomum scapo undo

spica oblonga obtusa; Amomum scapo brmtns altemis laxis . . . ;
Angu-

rhi ioliis multiparties; A purine semine laevi ; Aparine semine cortandn

saecharati; Aparine pumila snpina, (lore eaeruleo; Arbutus caulibus pro-

eumbentibus, foliis inte^errimis ; Arctotis foliis piunatodacimatis . . . /

Asparagus eaule herbaceo ereeto ... ; Atraphaxis ramis spinosis; Atriplex

caule ereeto herbaceo . . . ; Atriplex eaule fruticoso joins dcltoidns . . . ;

and [triplex caule fruticoso foliis obovatis. There are scattered additional

entries of this nature up to and including some under the letter M; there

are few or none in the remainder of the work.

Miller himself noted his lack of consistency, for the last page of the

second volume of the Dictionary is devoted to corrections, and here there

are about 220 binomial-, including many of those which he should have

entered instead of the descriptive sentences when he described certain

species These entries appear as: "Adenanthera, add (Pavonica )," "Alchi-

mella 2. add (Hybrida)," "Aloe, 10. Add {Humilis);' '"Asparagus 1. add

(Saliva.)" "Atriplex 1. (add Hortensis)^ etc.
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One suspects that it was his intention to provide specific names to re-

place all of the descriptive sentences which he used in the text, but he

overlooked a certain number of these. Thus for the three species of Aparinc
no binomials are suggested, for the Althaea, and the Arctotis, a single

species in each genus, and for the Arbutus no binomials are suggested,

while in Gramen, which he used as a generic name, he described seven

species with descriptive sentences, yet in his corrections he added specific

names for only three of these. The last polynomial that I have noted is

Mammca staminibus flare brcvioribus. From this one suspects that

Miller realized that he was inconsistent in the first volume of his work, but
that he gave more critical attention to binomials in the second volume.
Clearly it was his intention to use the binomial system consistently, even
if he failed to do so in some cases.

A great many of the new Miller binomials were checked on Index Kewen-
sis, and the coverage is excellent. In fact, whoever checked this work
actually detected and listed most of the new names which appear not onlv
in the text proper but on the last page of volume two, where Miller mani-
festly attempted to unify his use of technical names. This is unusually
good indexing, for in no case, either in the text or on this last page, is

there any indication that this or that binomial is actually a new one.
The only reason that I have prepared this short note is because I had

previously called attention to Miller's violation of Article 68 of the Inter-
national Rules which provides, inter alia, that specific epithets are illegiti-

mate: ''When they were published in works in which the binary nomen-
clature for species was not consistently employed." In my "personal
opinion this should not be applied to either Bartram's Travels or to the
eighth edition of Miller's Gardeners Dictionary. Manifestly both authors
intended to follow the binary system, even if they did in a relatively very
few cases fail to do so.
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AMBORELLA TRICHOPODA BAILL.,

A NEW MORPHOLOGICAL TYPE OF

VESSELLESS DICOTYLEDON

INTRODUCTION

The genus Amborella is represented by a single species, A. trichopoda

Baill., which is endemic to New Caledonia. This remarkable plant was

provisionally named and briefly described in a footnote by Baillon ( 5 )
in

1869, and was more extensively discussed by him (6) in 1873. Baillon 's

descriptions were based upon material collected by Vieillard (nos. 32 and

2296) and Balansa (no. 1S00) in moist forests in the environs of Balade.

The plant is stated to be a shrub of slightly scandent habit which attains

a height of from six to eight meters. The best illustrations of its leaf, its

male inflorescence, its male flowers, and its fruit are those of Perkins ( 13)

;

the female flowers are unknown. The only anatomical investigations of

the plant are those of Perkins (12), who closely followed Hobein's (8)

procedure in the study of monimiaceous genera and focused her attention

primarily upon the structure of the leaf and upon the width of the rays in

the secondary tissues of the stem. In so doing, she appears to have over-

looked the extremely significant fact that the xylem of Amborella is ves-

selless and resembles that which occurs in young stems of Drimys and of

other representatives of the Winteraceae.

Baillon stressed the close similarity of the male flower to that of Hedy-

carya and included Amborella in the Monimiaceae. Subsequently, Ben-

tha'm and Hooker ( 7 )
placed the genus in the tribe Monimieae of the

Monimiaceae, whereas Pax (11), and Perkins and Gilg (14) included it

in the tribe Hortonieae of the sub-family Monimioideae of this family.

The fact that a new type of living vesselless dicotyledon should come to

light at this late date has many important morphological implications; the

eight previously known genera of vesselless dicotyledons were all well

known prior to 1900, van Tieghem (16). It seemed advisable, accord-

ingly, to make as comprehensive a morphological study of Amborella as

possible, the results of which are summarized on succeeding pages.

MATERIAL EXAMINED

The absence of vessels in the xylem of Amborella trichopoda Baill. was

first detected in a specimen collected by Vieillard (no. 3149), on loan to

the Arnold Arboretum from the Gray Herbarium. This observation sub-
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verified by examination of the stem.'

. complete list of the material studied i

Gray Herbarium

, specimen with female flowers and units.

(Specimens loaned through t

Vieillard 3149, specimen in i

Herbarium of Royal Botanic Gardens, Ecu

Vieillard 3140, two male (lowers at antlu-sis, sent through the kindness of Sir Edward
Salisbury, Director.

The Vieillard 3149 sheet of the Gray Herbarium bears numerous fruits.

and, in addition, a few female flowers which unfortunately have been fed

upon at some time by insects. However, we have succeeded in recon-

structing the form of the previously unknown female tlower by a careful

study of these fragments.

Ill I -I EM

The largest stem of Amborella (Vieillard 3149, G.H.) of which we
have succeeded in obtaining material is seven millimeters in diameter.

A transverse section of a smaller stem, 3.5 millimeters in diameter, is

illustrated in Fig. 30. The phloem and the collenchymatous outer cortex

are considerably compressed owing to contraction in drying, Figs. 30, 31,

and 37, but the pith, the primary and the secondary xylem, and the zone

of cortical sclerenchyma are well preserved. The pith is relatively homo-
geneous, being composed of moderately thick-walled, conspicuously pitied

parenchyma, and being devoid of idioblasts, nests of stone cells, or scleren-

chymatous diaphragms. Vertically elongated strands of parenchyma are

confined to the perimedullary region in dose proximity to the elements of

the primary xylem.

Most of the rays of the secondary xylem are uniseriale or biseriate, as

emphasized by Perkins (12). However, broader rays, three to five cells in

width, are of not infrequent occurrence, and extend outward from con-

spicuous interfascicular parts of the eustele, Fig. 37. The narrower rays

are vertically extensive and are composed „f much elongated "'erect" cells,

Fig. 38. The cells of the multiseriate rays tend to become nearly as ex-

extensive radially as vertically. Wood parenchyma strands are few in

number and are diffusely distributed.

The tracheids of the vesselless xylem occur in relatively uniform radial

seriations, Fig. 37. They are long imperforate tracheary cells, Fig. 38,

and, in the case of the secondary xylem, obviously are formed, as in Tetra-
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centron, Trochodendron, and the Winteraceae, by a primitive type of

cambium having long fusiform initials with extensively overlapping ends.

The inter-tracheary pitting, which is dominantly scalariform in the last-

formed tracheids of the metaxylem, fluctuates between scalariform and

circular in the secondary xylem, Fig. 39. The conspicuously bordered pits

are numerous and tend to be more or less closely crowded in the radial

walls of the tracheids, whereas they are smaller and of sporadic occurrence

in the tangential walls. The pits between tracheids and parenchymatous

cells are small, circular, and bordered.

There are no fibers in the phloem or the cortex of the stem. The

sclerenchymatous ring visible in Fig. 30 is composed solely of "hippo-

crepiform" sclereids, Fig. 31. The parenchymatous cells of the phloem

and the outer cortex contain much darkly colored, colloidal, vacuolar mate-

rial of presumably phenolic composition, Fig. 31.

THE LEAF

The alternately disposed leaves of AmborcUa fluctuate considerably in

size, form, and degree of pilosity even on sheets having the same collection

number. Some are oblong with slightly wavy margins, as figured by

Perkins (13), whereas others are ovate with conspicuous lobes, Figs. 1

and 3, or are elliptic-lanceolate with entire or serrate margins, Fig. 2.

Certain of the leaves, viz. Vieillard 32 (Paris), Balansa 1800 (Paris),

Licard, 1879 (Paris) , have numerous hairs on both surfaces, whereas others,

i.e. I "tciUard 3 149 ( G.H. ) , are glabrous. Whether such differences are due

solely to differences in age of the leaves, as has been assumed, appears to

us to be somewhat questionable.

The leaf is characterized by having a single broad, arc-shaped strand of

vascular tissues in its petiole, Fig. 32, and in the costa of the lamina, Fig.

33. This leaf trace is attached to the eustele of the stem at a typical

unilacunar node, Fig. 30. Thus, Amborella differs from Tetracentron and

the Winteraceae, which have prevailingly trilacunar nodes, and from

Trochodendron, which tends to form multilacunar ones.

The cortical parenchyma of the petiole is collenchymatous, collapses in

drying, and does not fully re-expand even when treated with sodium

hydroxide, Fig. 32. Hippocrepiform sclereids either are absent or develop

less precociously in the petiole and the basal part of the costa, compare

Figs. 30, 32, and 33. On the contrary, the upper part of the mid-vein, the

lateral veins, and the terminal veinlets are completely jacketed by hippo-

crepiform sclereids. According to Perkins (12), there are no palisade or

hypodermal tissues in the lamina of the leaf. However, when leaves are

cleared and re-expanded by treatment with sodium hydroxide, there appears

to be a well defined hypodermal layer subtending the upper epidermis.

The cells of the spongy mesophyll, Fig. 33, as in the case of the phloem

and the outer cortex of the stem, contain a high ratio of darkly colored

vacuolar material, i.e. "Gerbstoffe," Perkins (12).

The stomata are confined to the lower surface of the leaf. They fluctu-
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ate considerably in form and the extent to which the guard cells are sub-

tended by parts of adjacent epidermal cells. The stomata may have sub-

sidiary cells that are oriented parallel to the guard cells, Fig. 6, or they

may be surrounded by a number of ordinary epidermal cells, Fig. 5. The
stomata are provided with a conspicuous outer cuticular vestibule as illus-

trated in Fig. 7.

The foliar hairs are straight and comparatively short, but are of a

thin-walled multicellular type, Fig. 4. These trichomes are jacketed by a

thick cuticle which is continuous with that of the outer surface of the leaf.

The hair may have a single submerged basal cell or it may be attached to a

more or less protuberant, multicellular pedestal.

THE MALE FLOWER

The male flowers of Amborella have been described by a succession of

authors, viz. Baillon (6), Bentham and Hooker (7), Pax (11), Perkins and
Gilg ( 14 ) , and have been figured by Perkins (13). Although the concensus

of opinion appears to be that the stamens are numerous ("ultra 20"),

Perkins and Gilg (14) in their key to the genera of the Monimiaceae dif-

ferentiate Amborella from Peumus upon the basis of "Stamina 9 eglandu-

losa, Fl. 9 sine staminodiis," whereas in their description of Amborella
they state, in agreement with other writers. '•Stamina « ( ultra 20) . . . Fl. 9

ignoti." Subsequently Perkins (13) figured a male flower from Vieillard

3149 (Kew) with 19 stamens. In material examined by us, Vieillard 3149
(Kew) and Vieillard 32 (Paris), the number of stamens varied from 10

to 12.

The stamens are stated to have "filamentis brevissimis" and are figured

by Perkins (13) with narrow, short, cylindrical "filaments." In the mate-
rial of Vieillard 3149 (Kew), the stamens at anthesis, Figs. 8 and 9, as in

so many other ranalian plants, are broad, flat appendages bearing spo-

rangia. The outer stamens tend to be larger and exhibit a more con-

spicuous branching of the vascular strand, compare Figs. 8 and 9. The
basal parts of the stamens bear more or less numerous, faintly striated

hairs. These hairs commonly are unicellular, but may at times be com-
posed of two cells. The epidermal cells at the apex of the outer stamens
tend to differentiate into numerous papillae.

The male flower appears to have incipient perigynous tendencies, i.e.

concavity of the torus and concrescence and adnation of parts. However,
the vascularization of the flower is still relatively simple. The pedicel

contains a ring of discrete vascular bundles and each bracteole is vascu-
larized by a single strand. The vascular bundles increase in number
toward the base of the torus and each tepal is vascularized by a single

strand. The inner stamens exhibit no evidence of adnation to the base
of the tepals and each is vascularized by a single trace from the apex of the
torus. On the contrary, the larger outer stamens are vascularized by
branches from the trace of the tepal which subtends them.
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The pollen grains of AmboreUa resemble those of various monimiaceous

genera in having a tenuous, finely papillate exine. They fluctuate con-

siderably in form. Those obtained from open flowers of Vieillard 3149

(Kew) have an irregular unthickened area on one polar face, Figs. 18 and

19, whereas pollen from flower buds of Vieillard 32 (Paris) are uniformly

thickened and granular appearing on all surfaces. The former pollen

grains are circular in polar view, Figs. 18 and 19, having a diameter which

averages approximately 27 micra. When viewed at right angles to the

presumed polar axis, the pollen grains exhibit the form illustrated in

Fig. 20, i.e. broader and flatter on the face opposite the germinal area.

This shape of the pollen suggests that the grains may possibly be formed

in tetragonal tetrads, and the irregular unthickened area may be on the

proximal side of the grain as in certain of the Annonaceae, Bailey and

THE FEMALE FLOWER

The gross external morphology of the female flower, reconstructed from

fragments of open flowers of Vieillard 3149 (G.H.), may be summarized

as follows:

Pedicel naked or bearing from one to four bracteoles. Tepals six to

nearly cyclic series broader with expanded membranous margins. Stami-

node one, or occasionally two, resembling the stamens of the male flower

in form, but sterile and basally adnate to a subtending tepal. Carpels five,

free, obovoid, borne on the slightly convex center of the torus; stigma

oblique, sessile, extensive, with two conspicuous feathery flanges.

In general, the pedicel and the perianth of the female flowers, Figs. 12

and 13, resemble those of the male flowers. Although there is no sharply

defined differentiation into calyx and corolla, the five upper tepals com-

monly are larger, broader, and have a more nearly cyclic orientation.

The staminode, Figs. 10, 13, and 14, is broad and basally adnate to a sub-

tending tepal, Fig. 14. It commonly bears a more or less rudimentary

anther, with sporangial cavities and more or less extensive endothecial

thickening, but is devoid of pollen in the limited number of specimens that

we have examined.

The carpel of AmboreUa appears to exhibit a particular trend of special-

ization of the primitively conduplicate ranalian carpel, compare Bailey and

Nast (2). The basal part of the carpel is sealed, whereas the extensively

developed paired stigmatic crests of the upper part of the conduplicate

carpel are unfolded, Figs. 15 and 16. Each carpel contains a single

anatropous ovule which is directly attached to the ventral side of the

locule by a short, obliquely oriented raphe. The level of attachment to the

carpellary wall fluctuates between one-half and two-thirds of the distance

between the base and the apex of the locule. The micropylar end of the

ovule points downward at an angle of considerably less than 90 degrees to

the axis of the raphe. The ovule is krassinucellate and bitegumentary,
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The primary vascular system of the pedicel of the female flower is

typically eustelic, consisting of a ring of discrete bundles, Fig. 22, as in the

pedicel of the male flower. Each scale-like bracteole is vascularized by a

single strand, Figs. 22 and 23. Just below the level of the perianth, the

bundles of the eustele become more diffuseh arranged owing to incipient

broadening of the torus. The traces of the tepals are clearly differentiated

at the level illustrated in Fig. 24. Each tepal has a single trace in its

connate base, which subsequently divides into a median and two lateral

veins in its lamina. At the levels illustrated in Figs. 25 and 26, there are

two concentric circles of vascular strands, an outer one concerned with

the tepals and staminode and an inner one of five bundles concerned with

the vascularization of the five carpels. At the base of each carpel, its vas-

cular bundle bifurcates into a large dorsal strand and a smaller ventral one.

Fig. 27. The dorsal strand develops extensive branches and terminates

in an inverted spray of vascular elements. Figs. 15 and 16. The ventral

strand bifurcates in its upward course and the vascular supply of the ovule

is derived from one of its branches. The concrescence of tepals is clearly

indicated in Figs. 26 and 27. The adnation of the staminode to its sub-

tending tepal is still evident at the levels illustrated in Figs. 28 and 29.

THE FRUIT

The drupaceous fruit is obovoid with slightly compressed sides and apex.

Vestiges of the stigmatii crests occup\ a snliterminal position. Fig. 17. (Un-

to asymmetrical development of the carpel after fertilization. In the case

of dried specimens, the external surface of the fruit appears to be reticu-

lately wrinkled with evenly distributed depressed areas, as illustrated by
Perkins (13). However, when the fruit is re-expanded, these depressions

disappear and the entire surface of the fruit becomes smooth. The stony

endocarp is not a sclerenchymatous tissue oi uniform thickness as figured

by Perkins (13), but has highly embossed ridges on its outer surface, corre-

sponding with a complex, reticulate system of vascularization of the exo-

carp. The softer parts of the exocarp. between the embossed ridges of the

thick sclerenchymatous layer, appear at times to give rise to cup-shaped
lysigenous lacunae, Fig. 34. The unaffected outer layer of the exocarp
presents a more or less uniform cellular organization, though the general

uniformity may be defaced here and there by the eruption of corky ex-

Avsingle seed occupies the entire cavity of the fruit. Fig. 34. Baillon

(6) and Willis (17) state that the seed is pendulous ;m<l orthotropous. but

the orthotropy has been questioned by Pax (11). As we have demon-
strated on preceding pages, the ovule is anatropous. Fig. 11. During
post-fertilization development, the enlargement of the carpel and seed is

such that the lateral attachment of the seed appears to occur at a higher
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level in the locule. At the same time, the originally oblique raphe becomes

deflected, as indicated by its vascular strand, into an orientation more

nearly at right angles to the long axis of the seed, Fig. 17 . In fruits from

herbarium specimens, the crushed remains of the two integuments have

assumed a membranous texture and constitute the seed coat. Fig. 35. The

cells of the outermost layer of the outer integument are conspicuous owing

to their content of darkly colored, phenolic, vacuolar material.

The bulk of the seed, Fig. 35, is composed of a compact endosperm whose

constituent cells are of relatively uniform size and shape, those at the

periphery, however, being smaller and having more darkly stained con-

tents. Fig. 36. The embryo is minute. Figs. 35 and 36, and is situated at

the lower apex of the downwardly projecting seed. In fruits from various

collections examined by us, the embryo exhibits merely incipient stages of

the formation of cotyledonary primordia.

SECRETORY IDIOB LASTS AND CRYSTALS

According to Perkins (12). there are no secretory cells containing

ethereal oils or resins in the pith or cortex of the stem, but she states that

a few small cells of this type occur in the spongy mesophyll of the leaf.

Although we have utilized a variety of special techniques, we have not suc-

ceeded in demonstrating the presence of such cells in any tissues of the

stem, leaf or floral appendages. Nor have we succeeded in demonstrating

the presence of mucilaginous cells, such as occur in the Lauraceae and are

considered to differentiate this family from the related Monimiaceae.

The tissues of Amborella do not contain druses or large rhombic crystals

of calcium oxalate. Nor have we been able to find small acicular crystals

which are stated by Solereder (15) to occur so commonly in the Moni-

miaceae, Lauraceae, and Hernandiaceae. However, entire absence of

crystals and of secretory idioblasts cannot be conclusively established until

properly preserved material of freshly collected specimens is obtainable.

Since the publication of Baillon's (6) description, Amborella has con-

sistently been placed in the Monimiaceae. and by Pax (11) and Perkins

and Gilg (14) in the Hortonieae. the tlorally most primitive tribe of the

family. The vesselless xylem of Amborella raises the question whether

the genus actually belongs in the Monimiaceae, and what its relationships

to other vesselless genera of the dicotyledons may be.

Relatively few botanists are inclined to follow van Tieghem (16) in

segregating vesselless dicot) ledons in a special order, the Homoxylees. In-

deed, there are grave dangers in basing phylogenetic conclusions and clas-

sification upon the study of any single organ, tissue, or morphological char-

acter. Much of the confusion in past and present botanical literature is

due to a failure to recognize that parallel and convergent evolution are of

common occurrence in all organs of the vascular plants, and to allow for

the fact that morphological specializations rarely, if ever, o<
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ously and at uniform rates in all parts of a plant. Deductions regarding

relationships should be based, therefore, upon careful assessment of evi-

dence from all organs, tissues, and parts of the plant.

The totality of morphological evidence indicates that the Winteraceae

(Drimys, Pseudowintera, Bubbia, Belliolum, Exospermum, and Zygo-

gynum) are at best only remotely related to the Magnoliaceae and other

surviving ranalian families, Bailey and Xast (3). Similarly, it demon-

strates that, although Tetracentron and Trochodendron should be placed in

close proximity, they bear no close relationship to the Winteraceae or even

to such genera as Euptelea and Cm idiphyllitm, Bailey and Xast (4), Xast

and Bailey (9 and 10).

The general structural similarity between the vesselless xylem of Ambo-

rella and that of comparable young stems of the Winteraceae, taken by

itself, provides no cogent evidence for including the genus in that family.

Fundamental structural differences in the flowers, in the pollen, in the pith

and cortex, and in the vascularization of the leaf, etc., provide a negation

of such a possibility. In even greater measure, the totality of evidence

excludes any possibility of including Amborclla either in the Tetracentra-

ceae or the Trochodendraceae. This leaves unanswered the question

whether Amborella should likewise be excluded from the Monimiaceae.

Possible evidences of relationship to the Monimiaceae are ( 1 ) incipient

perigynous tendencies particularly in the male flower, coupled with uni-

sexuality, (2) form and structure of the pollen, (3) uniovulate carpels, (4)

presence of hippocrepiform sclereids, (5) unilacunar nodal anatomy, (6)

absence of druses and large rhombic crystals of calcium oxalate, and (7)

absence of a combination of special morphological characters indicative of

close relationship to any other family. Potentially significant differences

are (1) absence of vessels and of septate fibers in the xylem, (2) absence

of fibrous sclerenchyma in the pith and cortex of the stem, and in the leaf

and other appendages, (3) apparent absence of conspicuous secretory

idioblasts containing ethereal oils or resinous contents, and (4) the pres-

ence of multicellular hairs; according to Solereder (15) the Monimiaceae

are characterized by having unicellular trichomes or variously clustered

groups of such hairs.

Whether Amborella should be retained within the Monimiaceae or

should be segregated in a new related family must await the results of

extensive cooperative investigations that we have undertaken of the various

genera of the Monimiaceae. Sufficient progress has already been made,

however, to demonstrate that if the present narrow concept of the family

is to be retained, other genera in addition to Amborella should be excluded

from the Monimiaceae (sensu stricto). For example, Trimcnia and Pipto-

calyx have a fundamentally different type of nodal anatomy, have no hip-

pocrepiform sclereids in the cortex of young stems, and have large mucilag-

inous cells which have been used as a reliable criterion for differentiating

the Monimiaceae (absent) from the Lauraceae (present). On the con-

trary, if the existing concept of the Monimiaceae is to be broadened to in-
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elude such genera as Amborella, Trimenia, and Piptocalyx, it should like-

wise include such genera as Gomortega and Austrobaileya.

It should be noted in conclusion that the nine surviving genera of ves-

selless dicotyledons exhibit a wide range of diversified specializations in

their floral organs, indicative, as prophesied by van Tieghem (16), that

additional morphological types will ultimately be discovered either in

living or fossil floras. Of the nine known genera, five {Bubbia, Belliolum,

Exospermum, Zygogynum, and Amborella) occur in N'cw Caledonia, and
three {Amborella, Exospermum, and Zygogynum) are endemic on that
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EXPLANATION OF PLATES

Figs. 1-3. Balansa 1S00 (Paris). Variation in the form of the leaves. X V.

Fig. I, The same. Multicellular hair. X 280. Fig. 5. Yieillard 3149 (G.H.). Sur

face view of a stoma showing subsidiary epidermal cells. X oOO. Fig. 6. The sarin

Stoma with subsidiai cells oriented parallel to 'tin guard cells 600. Fig. 7. Th
same. Transverse section of a stoma, showing the cuticular vestibule. X 600. Figs.

and <>. Yieillard 31 10 (Kew). \n outer and an inner stamen viewed from their ada

xial side. X 21. Fig. 10. Vieillard U49 (G.H.). Staminode of a female flower, show-

ing sterile anther. X 21. Fig. 11. The same.' Longitudinal section of a carpe

Plate II

tepal removed to show the live carpels. Staminode at the right. X 10. Fig. 1-

The same. Flower oriented to show the breadth of the staminode. X 10. Fig. \4

The same. Part of a female flower, showing one carpel and the adnation ot the has;

part of the staminode to its subtending tepal. X 10. Fig. 15. The same. Later;

view of a cleared carpel, showing pattern ot vascularization. X 33. Fig. 16. lit

same. Cleared carpel, viewed from its dorsal side. X 33. Fig. 17. The samt
Longitudinally dissected, cleared fruit, showing vascularization and attachment of th

seed. X 8. Figs. 1!! and 19. Vieillard 3140 (Lew). Polar views of pollen, show in

variation in the size and form of the irregular unthickened areas. X 800. Fig. 2(

The same. Pollen -rain viewed at right angles l.i the polar axis. X 800.

I'l Ml. Ill

). Diagrammat
wn in Fig. 21.

ransveise section ot the stem, showing i

Fig. 31. The same Hippocrepiform «

32. Balansa 1S00 (Pari-) Transverse

of vascular tissues. X 33. Fig. 33.

Transverse section of the mifhein ot tl ie lamina. X 33. Fig. 3 1. Yieillard 31 40

(G.H.). Longitudinal sec mtwardlv proj g st lerencln ma
tons ridges, and lacunae ii Fig. 33. Lie,/„/ 1 Paris) . Longi-

, showing exten

Fig. 36. Pancher (Paris I. Micropylar r seed, showing
X 170.

Plate V

Fig. 37. Yieillard 3149 ' (G.H.). Tran:werse section of the sten owing vessclless

tte rays, and hippocrepif sclereids of the

The same. Tan '..'. ntial longitudinal m ction o

. Fig. 39 . The same. lial longitudinal

section of the secondary >;ylem, showing t he pitting , if the tracheid s. X 340.
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WHITE, NEW SPECIKS ()E \l STUOH \II.I^
'

A NEW SPECIES OF AUSTROBAILEYA
(AUSTROBAILEYACEAE) FROM AUSTRALIA

C. T. White

Among the many interesting plants collected by Mr. S. F. Kajewski in

North Queensland for the Arnold Arboretum in 1929 was Austrobailcya

scandcns C. T. While, described in a general account of the Kajewski col-

lection (Contr. Arn. Arb. 4: 29. pi. IV. 1933 ). As the specimens had been

very heavily pressed and rather ••over-cooked" in the drying, a satisfactory

dissection was difficult and the genus was provisionally placed in the

Magnoliaceae. It was later made the type of a subfamily ot the Dil-

leniaceae by Croizat (Jour. Arnold Arb. 21: 404. 1940), who subsequently

(Cactus and Succ. Jour, of Cactus cS; Succ. Soc. America 15: 64. 1943)

gave it full family rank.

In 1936, when on a collecting trip (partly financed by the Arnold

Arboretum) to Mt. Spurgeon in North Queensland. 1 collected good flower-

ing material of what I took to be A. scandcns, and specimens were subse-

quently distributed from both the Queensland Herbarium and the Arnold

Arboretum under this name. Prof. I. W. Bailey, who has recently ex-

amined these specimens, wrote me that he considered the Mt. Spurgeon

plant a distinct species and sent photographs of stamens and staminodes

to bring out some of the differences. On closer examination I have come

to the conclusion that Prof. Bailey's contention is correct, and a description

is offered herewith.

I have refrained from giving an amended description of the genus until

better material of .1. scandcns is available. Several characters perhaps of

generic rather than specific value are incorporated in the following de-

\ n~Hol..ii!.\;i maeiiLihi sp. nov.

Frutex glaber. scandens, ramulis teretibus sed ad nodos leviter ap-

planatis. Folia opposita vel subopposita delapsa cicatricem prominentem

pulvinatam tirmam relinquentia; petioli ca. 2 cm. longi, in sicco cuticula

rugulosa obsiti; laminae 12 14 cm. longae. o.5- S cm. latae, coriaceae, in

sicco utrinque opacae et subtus valde pallidiorae, utrinque prominenter

reticulatae, ovato-ellipticae vel fere ovatae; margine recurvae, basi suba-

cutae vel fere obtusae, apice plus vel minus abrupte acuminatae, acumine

ipso 1-1.5 cm. longo. Flores axillaris, solilarii, pedunculati; pedunculi

0.5-1 cm. longi. basin versus bracteati. bracteis 0.5 1 mm. longis, in-

ferioribus suborbicularibus superioribus ovatis. Perianthii segmenta ca.

21 pallido-viridia ab extimo minimo ad intima petaloidea gradatim sed plus

vel minus irregulariter mutata. segmenta minima latissime ovata 2 mm.
longa, maxima oblonga 2 cm. longa, 1 cm. lata. Stamina 9, filamentis

petaloideis pallido-viridibus maculis purpureis elevatis papillosis dense
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notatis. 1 cm. longis. 0.4 cm. kit is. ant hen's S mm. longis. introrsis 2-locu-

laribus. loculis parallekbus longitudinaliter dehiscentibus filamenti ad
faciem interiorem per totam longitudinem eorum affixis. Staminodia Id

staminis angustiora utrinque maculis purpureis densissime notata. Dis-

cus 3 mm. altus firme carnosus. Carpel la 9. superiora. libera, cum stylo 7

mm. longa. stylo ipso 4 mm. longo ad apicem bilido. ovulis ca. 9 in placentis

2 parietalibus biseriatim dispositis.

Queensland: C o o k District: Mt. Spurgeon, alt. ca. 4000 ft., rain-

forest, ('. T. While I07.U (lis.) Sept Vim, (lame climber, perianth-segments pale

lircen, outermost ones small, ^radualh larm t towards the centre ol the flower; stamens

pale e,reen, those ( ,f the outermost series tin- largest, marked with purple spots, lew on

the outer face, more on the inner; stamens ol the inner series (staminodia) densely

purple-spotted both inside and out; carpels yellow) TYPE in Herb. Brisbane.

Distributed from Herb. Brisbane and Arnold Arboretum as ,1. scandcus C. T. White.

Very distinct from the only previously known species of the genus,

.1. scandcus C. T. White; the two species can be easily distinguished as

follows:

Leaves (in dried -pe<.imen-i rutid. ellipin to lameolate; stamens and

Bnl imi' M' si i m \\n Mi
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INTRODUCTION

• treatment of the Gramineae of New Guinea has yet

been published. Several papers dealing with the known species of this

island and adjacent regions have appeared, the more extensive being those

by Hackel (24). 1 Schumann and bauterbach (69, 70), and Hitchcock (33,

35) and Chase (17, 18). With the exception of the botanical novelties,

all of the above are merely lists of the species with citations of the speci-

mens examined, although critical notes are sometimes included.

The works dealing with the grasses of this region are widely scattered

in botanical literature, many in publication.-, which arc unavailable except

to those having access to extensive botanical libraries. The present paper

is an attempt to bring this information together in readily available form

for easy consultation by anyone interested in New Guinea grasses.

The original plan was to study the entire family m New Guinea, but the

task proved too great for the time which was available. The subfamily

Panicoideae was studied first, since it appeared to present more taxonomic

problems than the Festucoideae. It is the hope of the writer that in the

near future he will be able to study this other subfamily and thus make

our knowledge of the Gramineae of New Guinea easily accessible.

The present paper represents a systematic study of one subfamily, the

Panicoideae. 2 All of the species are described and keys to the tribes,

genera, and species are included. The subfamily Panicoideae. as treated

here, consists of the three tribes, Paniceae, Andropogoneae, and Maydeae.

This is the delimitation accepted by most modem students of the group.'"'

although it is a somewhat more limited concept than that of Hackel (21).

Actually Pilger includes another tribe, the Arthropogoneae. but none of the

four genera which he includes in it occurs in New Guinea. This subfamily

contains more than half the grass genera found in New Guinea, many of

which are extremely complex taxonomically.

* A thesis submitted in partial fulfillment of the requirements for the degree of Doctor

(,l PhiloM, P !n in the Department of Biology. Harvard University. June 1947.

1 For citation of bibliographv and list of exsiceatae, see end of Part II in the

next number of this Journal.

- In addition to New Guinea itself, when available, specimen- from the Bismarck

Archipelago and Solomon Islands are also cited.

•< See Hubbard (37) and Pilger (59).
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The work was carried out chiefly at the United States National Her-

barium and is based principally upon the rather extensive New Guinea col-

lections at that institution, at the Gray Herbarium and Arnold Arboretum

of Harvard University! and at the Hritton Herbarium of the New York

Botanical Garden. Because of conditions as a result of the recent war,

it has been impossible to secure the loan of material from Buitenzorg, Java,

and from certain herbaria in Europe. These collections might have in-

cluded some additions to the grass flora, but it is believed that the present

account is reasonably complete.

In addition to the actual New Guinea collections, the United States

National Herbarium has abundant material representing the grass family

from all parts of the world. The extensive Philippine and Chinese refer-

ence collections have served as an invaluable aid during this study.

Largely through the efforts of Mrs. Ague- Chase and the late Dr. A. S.

Hitchcock, the Grass Herbarium of this institution is rifth in type material.

In addition to actual types and type duplicates, there are numerous frag-

ments of types accompanied by notes and often by photographs. Some

of these fragments may well represent the only type record of that species

now in existence because of losses suffered b\ foreign herbaria during the

war. In connection with the Grass Herbarium, Mrs. Chase and Dr.

Hitchcock are also responsible for the assembing, over a period of about

fifty years, of an extensive agrostological library which is remarkably com-

plete. This library as well as the collections has greatly facilitated this

An attempt has been made to account for every published binomial be-

longing to this subfamily, as recorded from New Guinea, from the time of

the earliest explorations until the present date. Sources of all names are

cited and an effort is made to clarify the often complicated synonymy in

those cases in which references to binomials are found in literature con-

cerning New Guinea. The grass family is such a large and critical group

that the number of names under certain species is often very large. For

this reason no attempt is made to account lor all the synonyms of a given

binomial unless they have been accepted as valid names in works dealing

specifically with New Guinea plants. In citing the accepted binomial and

its synonyms, in addition to the place of original publication, other refer-

ences to works in which the same species has been considered more or

less critically and references to illustrations are often added. In those

cases in which the binomial has been used in literature relating directly

to New Guinea, the place of publication of the first such report is also

cited.

In adopting generic limitations used by most modern authors, 52 genera

are recognized as occurring in New Guinea. Of these, 22 are included in

the Tribe 1'anieeae, 2 7 in Andropogoneae. and $ in Maydeae. Many of

the genera contain species which have an extremely wide range in the

tropics, some are weedy species which occur also in temperate regions and

are obviously introductions, while others, mostly those of rather high alti-

titudes, appear to be endemic.
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With the exception of a few doubtful ones, a total of 133 species, 3 sub-

species, and 17 varieties is recognized in this study. This is more than

five times the number of species known to Hackel in 1890 (24), and more

than twice the number reported by Schumann and Lauterbach in 1901 —

1905 (69, 70). Hitchcock (33) and Chase (17, 18) together enumerated

96 species and 7 varieties in 1935-1943, but their reports were based

entirely upon the collections of the three Archbold Expeditions. These

expeditions were sponsored by Mr. Richard Archbold, his Archbold Expedi-

tions being affiliated with the American Museum of Natural History.

The first expedition was based on Port Moresby and explorations extended

inward to the summit of the Owen Stanley Range, the second was an

extended trip up the Fly River, and the third explored the Mount Wil-

helmina region of central Netherlands New Guinea. The excellent botani-

cal collections were made by Mr. L. J. Brass, who was assisted, when in

Netherlands New Guinea, by Mr. C. Versteegh and Dr. E. Meyer-Drees.

The botanical collections assembled on these three extensive expeditions

were turned over to Dr. K. I). Merrill for study and for distribution of the

duplicate sets. In as far as grasses are concerned, these collections are

the most extensive which have thus far come out of New Guinea. They
have served as a basis for the present study, but in addition there have

been available numerous collections made by Mrs. M. S. Clemens in

Northeast New Guinea, by Mr. C. E. Carr in British New Guinea, and

small collections made by the writer and other servicemen stationed in the

region during the recent war. Shortly before the war, the Arnold Arbore-*

turn was fortunate in receiving practically a complete set of duplicates of

the collections made in Netherlands New Guinea in 1940 by R. Kanehira

and S. Hatusima. The grasses from this collection proved invaluable in

interpreting the new species described by J. Ohwi (56). Much of this

large island is still unknown botanically, and it is to be expected that

future explorations will yield new records, as well as a considerable number

In the present work the systematic order of the genera under the tribes

follows, in the main, that of Pilger (59). In characterizing the accepted

genera, the original descriptions and later ones by other authors have been

consulted, and these descriptions have been studied in association with

extensive collections of both Old and New World material. Within recent

years there has been a tendency among some agrostologists to subdivide

large genera into smaller groups. Where these small genera seem to be

reasonably well defined, they have been recognized in this work; when, on

the other hand, there seems to be a large amount of intergradation be-

tween them and the genera from which they have been segregated, they

have been rejected. In general I have taken a rather conservative atti-

tude somewhere, perhaps, midway between that of Hitchcock (34) and
Stapf (71), but probably closer to the concept of the former author. These

conclusions were, in large part, based upon the study of Malaysian mate-

rial and hence must be regarded as somewhat tentative. The descrip-
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lions of the spec it's herein presented are based on the original diagnoses,

supplementary data provided by later authors, and an actual examination

of all available specimens. Whenever type material was available, it was
consulted and the New Guinea specimens were critically compared with it.

During the course of this study it was found desirable to describe a

certain number of new species and varieties and to make some new com-
binations; at the same time certain spec ies have been reduced to synonymy.
In one case a new name had to be given to an old species, since the original

specific epithet had an earlier homonym in the proper genus. A list of the

new names is given below:

Panitum < rcpmnn num. now
I'an/nnii mimlanacnse Mcir. var. pilosmn var. now
Hrarhiaria fu\ilonnis sp. now
Rrachiarhi vibqiiadripaia (Trin.) Hitch, var pilr-m: ( F. Muell. ex Bcnth.) comb.

Isac line villo.su (Hitchc.) comb, now

P/nit rid diplrros sp. now
Dinicna ciliala Men. var hclcromorpha vai nov
Eulalia irrittms <R. Hi.) Kuntze var. e K reRia var. nov.

Uicrostv'ium cilialum (Trin.) A. Camus var. lax urn (Nees ex Stcud.) comb. nov.
Ischaemum littorale sp. nov.

Ileinarthria >uhulata sp. now
Eremochloa ciliaris (L I Merr. var. r/,;/« var. nov.

Rottbo,Uia rottbnrlli, ddrs (R. Br.) comb. nov.

ChrysopOKon filipes (Bcnth.) comb. nov.

Chr\s<>p»^ni Hl.'/Ts ilimlh ) Rocdcr var annuliuarrus var. nov.

Andropo^on micrantlnis Kunth var. mullicispii idu> (Ohwi) comb. nov.
Andropo^on brcvifolius Swartz var. crxplopodus (Ohwi) comb. nov.
An<lr,>p<>£on spici^ms (S. T. Blake) comb. nov.

Thcmcda ^i^itulra (Caw) Hack. var. novoiiuiiurnsis var. nov.

The place of deposit of the type specimens of the new species and varie-

ties is given with the citation of specimens. Since the most representative

specimen was always -(bated as the type, they are of necessity not all in

the same herbarium.

The dates of collection of the specimens cited are omitted except in the

case of types. The island of New Guinea is divided into two parts by a
line running north and south essentially through its center. To the west
of this line is Netherlands New Guinea, administered by the Netherlands
government; the eastern part is divided into two subdivisions, Northeast
New Guinea (Kaiser YVilhelmsland of the Germans) to the north and
British New Guinea (Papua) to the south. Mritish and Northeast New
Guinea are further .subdivided into divisions and districts. In citing the

specimens the order is as follows: British New Guinea, Northeast New
Guinea, Netherlands New Guinea, New Britain (or other islands of the

Bismarck Archipelago), and Solomon Islands. A more exact location is
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given whenever possible by using the division or district name. Precise

localities are given according to what data are available on the labels. In

addition notes concerning habitat are also cited whenever these are avail-

able on the labels. This latter practice seemed desirable since the collec-

tions from New Guinea are not extensive enough to permit of making a

general statement as to the habitat.

Abbreviations used in designating the herbaria in which cited specimens

are deposited areas follows:

A — Arnold Arboretum of Harvard University

GH— Gray Herbarium of Harvard University

NY — Britton Herbarium. New York botanical Garden

US — United States National Herbarium.
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GRAMINEAE

ypically 2-flowered, the rachilla i
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floret below, often reduced to the lemma (in
Isachne sometimes both florets fertile) ; one glume (or rarely both glumes)
wanting; articulation below the .spikelets either in the pedicel, the rachis
or at the base of a cluster of spikelets, the spikelets falling entire, either

- together with joints of the rachis; spikelets. or at

2 or less dorsally compressed.

Key to the Tribes

.
Spikelets perfect or with staminate or neuter and perfect or pistillate spikelets mixed
in the same inflorescence and so arranged that a staminate or neuter spikelel i>

near a perfect or pistillate spikelet (Spinifex dioecious).

2. Spikelets solitary or paired, more or less similar; flumes usually membranous, the
first often smaller or sometimes obsolete or wanting; lower lemma mostly like

than the glumes, usually awnless t Panirrac
2. Spikelets usually paired, one sessile, the other pediceled similar or more or less

unlike, the sessile then usually perfect or pistillate and the pediceled staminate
or neuter; lemmas hyaline or membranous, thinner than the glumes, usualb
awnt'd II. Andropogoneae.

Spikelets unisexual, the stammale and pistillate in different mllorescences or in dif-
ferent parts of the same inflorescence, the pistillate below; lemmas lnaline or

Tribe I. Paniceae

_

Spikelets 2-tlovvered, the lower floret often reduced, solitary or in pairs,
similar, perfect (rarely unisexual ) . usually falling entire at maturity;'
glumes usually membranous, the first commonly smaller, sometimes obso-
lete or wanting (very rarely the second also wanting) ; lower lemma similar
to the second glume, at least in texture, rarely more or* less indurated,
empty or enclosing a staminate flower, the palea present or wanting (bear-
ing a perfect flower in some species of Isachne): upper lemma and palea
similar in texture, usually indurated, or at least firmer than the glumes,
awnless or rarely with a short straight awn from the tip; stigmas 2,

stamens usually 3. Annuals or perennials with herbaceous (rarelv woodv)
culms and spikelets borne on a usually continuous rachis of solitary, digi-
tate or scattered spikes or racemes or in open or contracted, sometimes
spikelike panicles.

1. Spikelets subtended or surrounded by 1 to many bristles, or the rachis produced

2. Spikelets perfect.

.v Bristle single, produced bevond the terminal spikelet ot the branch, the branches
deciduous, falling with the 1 to several spikelets. lo. Psmdoraphis.

.v bristles several below each spikelet, or if only one, then the spikelets tailing

tree I mm the branch.

4. Bristles united at base into a bur-like involucre permanently enclosing the
2 to several spikelets IS. Ccnchrus.

4 bristles slender, not united at base.

v Spikelets falling tree from the bristles; fertile lemma more or less trans-
v, ' rsi ''.v ni - ose 15. Setaria.

s Spikelel. lallin- with the subtending bristles: fertile lemma smooth

17. Pennhctum.
2. Spikelets unisexual, the staminate and pistillate in spatheate inflorescences on dif-

ferent plants 20. Spinifrx.
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lets neither surrounded by bristles nor the rachis produced be\ond the spikelet.

kelets more or less laterally compressed or oblique.

'ertile lemma strongly dorsalh compressed (see also ( )pUsmrnus)

.

. Second glume inflated-saccate; fertile lemma stipitate 6. Sacciolepis.

. Second glume not inflated-saccate; fertile lemma with lateral appendages or

excavations at base, not stipitate 3. Ichmnitlins.

ertile lemma more or less laterally compressed.

as I he spikelet ; fertile lemma strongly

i the back 8. Cyriocorcum

.

spikelet; fertile lemma not si ;\,:igl\ gib

. Spikclets dimorphic.

11. Chasmogamous spikelets borne in small terminal panicles; cleistogamous

spikelets borne singly in the axils of the vegetative branches; culms hard and

11. Spikelets of two kinds in the same inflorescence, the upj

the lower one or two pistillate or perfect; low strand plar

. Spikelets alike, all perfect.

12. Glumes equal or marl-, so, often tailing free from the re

12. Glumes usually unequal, the spikelets falling entire; term

Glumes or lemmas or both awned, or it short pointed only, the summit

of the fertile palea not enclosed (see also Panicum ambiguum)

.

14. Racemes digitate or approximate; second glume densely ciliatc-winged

at maturity; fertile lemma awned 10. Alloteropsis.

14. Racemes simple or compound, not digitate; second glume not ciliatc-

winged ; fertile lemma awnless or with an awn 0.5 mm. long or less.

15. Glumes awned, awn of the first glume the longer. . . .5. Oplismenus.

15. Glumes awnless or nearly so; sterile lemma awned or awn-tipped.

16. Sterile lemma 2 Iobcd, the delicate awn arising from between the

lumes and lemmas ;

First glume wantii

8. Rachilla thicken*;d below the second glume into a ring-1

^^FerllleTemma strongly indurate, the margins i nrolled.

19. Fertile lemma cartilaginous, the margms hva.m,

11

'ertile lemma chartaceous-indurate, claspinj

Spikelets in few to many spikelike rac

toward the rachis

Spikelets in open or contracted panicles,
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Panicum L„ Sp. PL 55. 1753.

Spikelets more or less dorsally compressed, in open or compact panicles.

rarely in racemes, the hack of the fertile lemma turned toward the rachis;

glumes 2. membranous, usually unequal, the first often minute, the second

usually as long as the spikelet (rarely the first glume as long as the spikelet

or the second somewhat shorter); sterile lemma membranous or rarely

slightly indurate, usually enclosing a membranous or hyaline palea and

sometimes a staminate flower; fertile lemma chartaceous to strongly in-

durate, the margins inrolled over a palea of the same texture (rarely the

margins merely clasping the palea and not strongb inrolled). Annuals or

perennials of various habit.

Type species: Panicum miliareum L.

Kiev to the Species

1. Inflorescence of few to many .spikelike racemes rather distant on the axis.

2. Fertile lemma glabrous, often rugose.

S. Second glume half to two third- as long as the spikelet; lertile lemma acute,

minutely beaked 1. P. distant.

,i. Second glume as long as the spikelet.

4. Spikelets 2-4 mm. long; fertile lemma oluu-e, nunannate or awned.

v Spikelets s \ mm lung, first elame acute, nearh ;e long a- the spikelet..

2. P. ambiguum.

5. Spikelets 2 mm. long; first glume truncate or mucronale. less than lull

as long as the spikelet i L P. re plans.

I. Spikelets 5 7 mm. long; fertile lemma with a short, erose, laterally com

pressed i rest at the apex 6. P. zizaniuides.

2. Fertile lemma pubescent 15. P. marginatum.

1. Inflorescence not as above, usually a diffuse panicle.

6. Second glume shorter than the spikelet; lertile lemma weakly indurate.

7. Glumes unequal, the set mid halt to three fourths as long as the spikelet

7. (Humes about equal, about one-third as long as the spikelet.. 5. P. crcperum.

0. Second glume as long as the spikelet.

S. First glume as long as the spikelet or nearly so.

•J. Spikelets 2 2.S mm. long; sheath surface glabrous (pilo.se in var. pilosa)

'). Spikelets .v2 2.5 mm. long, sheaths papillose hirsute. ..12. /'. m.arrorladum

.

10. Sheaths luberculate-hispid.

11. First glume one-third as long as the spikelet. obtuse; blades S Is mm
wide 9. P. cambogiense.

11 First glume hall as long a< tin spikelet, acute; blades 2 4 mm. wide....

10. P. vialr.

10. Sheaths not tuberculate-hispid.

12. Blades S 25 mm. wide; culms stout, often somewhat woody.

12,. Spikelets 2.-4 mm. long; first glume hyaline S. /'. paludosum.

14. Ligule membranous; fertile lemma weakly indurated, pale at

It. Ligule a ring of hairs; fertile lemma strongly indurated, brown at

maturity 15. P. sarmentosum.

12 Blades 2, 6 mm. wide; culms slender.

15. Fertile lemma glabrous; ligule membranous 14. /'. Irchholdii.

15. Fertile lemma pubescent; ligule a ring of hairs 15. P. marginatum.
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1. Panicum distans Trin., Sp. Gram. Ic. 2: pi. 172. 1829; Hitchc, Brittonia 2: 121.

1936. Type from Australia.

I'ast'dHdium distans (Trin.) Hughes, Knv Hull. I923: SIS. 1923

Perennial; culms glabrous, ascending or spreading. 20 70 cm. tall;

sheaths shorter than the internodes. ciiiate on the overlapping margins;

ligule membranous, ciiiate, about 0.5 mm. long: blades linear. Rat, as much
as 15 cm. long, 2-5 mm. wide, sharply narrowed to a very short petiole-

like base, more or less scabrous, especially on the margins; inflorescence

as much as 20 cm. long, consisting of several to many short racemes 1 4

cm. distant on the slender scabrous axis: basal racemes as much as 3 cm.

long, sometimes with a few short brain lies, the apical racemes reduced to

a few .-pikelets; spikelets crowded, glabrous, very turgid, about 2 mm. long,

the pedicels discoid-tipped; first glume about one-third the length of the

spikelet with 3 strong nerves (sometimes with 1 or 2 additional pairs of

faint nerves); second glume about two-thirds the length of the spikelet.

7-nerved; sterile lemma as long ;is the spikelet. 5-nerved, the palea poorly

developed; fertile lemma minutely beaked. t ran.-versely rugose on the lower

half, granular-roughened above, the margins strongly inrolled.

British \i:\v Guinea: W e s t c r n Division: VVuroi, Oriomo River, all. 10-30

m., Brass 5828 (GH, US) (damp situations on savannah); Daru Island. Brass «387

(A, US) (occasional on wet soils in savannah forest-): Gaima. Lower Fly River,

Brass 8343 (A, US) (damper part- ol savannah lorest); Tarara, Wassi Kussa River,

Brass 8606 (A, US) (weed in villages).

Australia and New Guinea.

2. Panicum amliipuiiiii Trin., Mem. Acad. St. Petcrsb. VI. Sci. Xat. 1: 245. 1834;

Hack.. Bot. Jahrb. 6: 234. 1855. Based on Urochloa paspaloides Presl.

I'rochloa paspaloides Presl, Rel. Haenk. I: 31S. 1S30 (mm Bunkum paspaloides

Pers. 1S05, nee Hayata 1911): Scribn.. Mi»ouri Bot. Card. Rep. 10: 54. pi. 14.

1899. Tvpe from the Philippine.-.

Brarhiaria ambi-iu; (Trin.) A. Camus in Leeomie, Fl. Gen. Indo-Chine 7: 433. 1922.

Bra paspaloides (P esl ( I Hubh II , k 1. S-l sub pi i.<r> 1938

frorhloa amhivjia (Trin.) Pilfer, Nat. I'llan/entam. ed. 2. 1-le: 35. 1940.

Culms ascending to decumbent and creeping, branching, up to 1 meter

or more long, glabrous except for the more or less pubescent nodes; sheaths

slightly shorter than the internodes, glabrous to more or less pubescent,

the margins often ciiiate. especially toward the ligule: ligule about 1 mm.
long, consisting of a row of whitish hair.- or the lower part somewhat mem-
branous; blades flat, 8-15 cm. long, 5 S mm. wide, glabrous to more or

less pubescent, often papillose hispid along the nerves; inflorescence of 3-7

raceme- (rarelv onlv 2). 2 4 cm. long, alternate and 1-2 cm. distant along

the slender flattened axis, this more or less pubescent and scabrous along

the margins; rachis about 0.75 mm. wide, pubescent to nearly glabrous.

the margins scabrous; spikelets paired, glabrous, short-pedicellate, 3 4

mm. long; glumes 5-nerved. the first about four-fifths as long as the

second, this equaling the spikelet; sterile lemma 5-nerved. slightly indurate

and faintly transversely-rugose on the back, enclosing a minute palea; fer-

tile lemma stramineous, indurate, transversely-rugose and with a terminal

awn about 0.5 mm. long, this enclosed within the tip of the sterile lemma.

Northeast New Guinea: M o r o b e District: Fin-chhafen, Clemens 4280

(A, US). Netherlands New Guinea: Triton Bay, Homhron 1841 (US).

3. Panicum reptans I.., Syst. Nat. ed. 10. 2: ,870. 175<>; Hitchc. and Chase, Contr.

U. S. Nat. Herb. I!i: 36. (ic. 17. 1910; Chase, Jour. Arnold Arb. 20: 308. 1939.

Type from Jamaica.
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rank urn prostration Lam., Tabl. Encycl. 1: 171. 1791; K. Sebum, and Lauterb.,

Niichtr. Fl. Deutsch. Schutzgeb. Sudsee 56. 1905. Type from Santo Domingo.

IU-a, Inarm prostrata (Lain.) Griseb., Abb. Hot-bin. Ges. Wi^. 7: 263. 1857.

Urochloa reptans (L.) Stapt in Prain, Fl. Trop. Air. 9: 601. 1920.

Hraehiaria reptans (L.) C. A. Card, and C. E. Hubb., Hook. Ic. 34: sub pi. 3363.

1938.

Culms slender, decumbent or prostrate, the upright flowering branches 10-

40 cm. tall, glabrous except for the more or less pubescent nodes; sheaths

shorter than the internodes, glabrous to somewhat papillose-pilose, the

margins ciliate; ligule a row of white hairs about 1 mm. long; blades

lanceolate, cordate at base, 1-6 cm. long, 4-10 mm. wide, glabrous to

sparsely hispid, the margins scabrous; racemes 3-10, 1-3 cm. long, erect

or spreading, somewhat distant on the scabrous, angled axis; spikelets

crowded, about 2 mm. long, ovate, acute, the pedicels discoid-tipped and

often with long stiff hairs as long as the spikelets; first glume about 0.5

mm. long, hyaline, nerveless, truncate or apiculate; second glume as long

as the spikelet, 7 9-nerved; sterile lemma 5-nerved and with a well-devel-

oped palea; fertile lemma transversely rugose, obtuse and mucronate, the

mucro slender.

British New Guinea: Central Division: Kanosia, Carr 11091 (NY)
(open clearings in forest ) ; Western Division: Daru Island, Brass 6303 (A,

US) (matted on damp soil in native garden dealings ). Northeast New
Guinea: Weinland in 1889-01 (US); Mo robe District: Four miles south

of Langemak Bay, near Finscbbafen, Sawyer 91 (A); Kajabit, Clemens 10475 (US).

VVideK distributed in the tropics and subtropics.

4. Panicum nodosum Kunth,» Rev. Gram. 1: Suppl. 1X30; K Sebum, and Lauterb.,

Niichtr. Fl. Deutsch. Schutzgeb. Sudsee 56. 1905. Based on /'. multmode Presl.

Panicum multinode Presl, Pel. Haenk. 1: 303. 1X30 (non Lam. 1797). Type from
the Philippines.

I'ankum Amottianum Nees in Steud., Syn. PI. Glum. 1: 59. 1854. Habitat in India

and Java.

Hemigymnia multinodis < Presl) Stapf in Prain, Fl. Trop. Afr. 9: 742. 1920.

Hemigymnia Arnottiana (Nees) Stapt in Prain. Fl. Prop. Afr 9: 742. 1920.

Ottochloa nodosa (Kuntli) Dan<l>. Jour. Bot. 69: 55. 1931.

Ottochloa Arnottiana (Nees) Dandy, Jour. Bot. 69: 55. 1931; Henr., Blumea 4: 531.

Culms creeping, slender, sparingly branching from the lower nodes,

glabrous; sheaths more or less papillose-pilose, ciliate on the margins;
ligule membranous, about 0.3 mm. long: blades thin, lanceolate, rounded to

subcordate at base. 4-12 cm. long. 5 12 mm. wide, glabrous to more or

less papillose-pilose; panicle contracted to more or less open, the slender

branches angled, scabrous on the angles; spikelets lanceolate, glabrous to

more or less pubescent, 2.8-3.2 mm. long; first dome 1-1.5 mm. long,

acute, 3-5-nerved; second glume hall to three-fourths as long as the

spikelet, 5-7-nerved; sterile lemma equaling the spikelet, 7-nerved; fertile

lemma pale, chartaceous-indurate, the tip laterally compressed into a tiny

ikiTisii New Guinea:

ground under shade o

n : Daru Island,

or a discussion of this binomial and mi:



REEDER, CRAMINEAE-PANICOIDF.U 01- \ I \\ (.1 !\l \

Perennial; culms creeping, somewhat woody ' below, the ascending

branches 30-120 cm. tall; sheaths shorter than the internodes, glabrous,

often ciliate on the margins; ligule membranous, about 0.3 mm. long;

blades glabrous, lanceolate, 10-20 cm. long. 7-15 mm. wide; panicle

nodding, 15-25 cm. long, the slender, angled, scabrous branches ascending,

as much as 14 cm. long; spikelets glabrous, 2.5-3 mm. long, brown,

crowded in short racemes on the panicle branches; glumes about equal or

the second slightly longer, about one-third as long as the spikelet, acute

or obtuse; sterile lemma equaling the spikelet or slightly shorter; fertile

lemma chartaceous-indurate, the tip laterally compressed into a tiny crest.

British New Guinea: Central Division: Veiya, Carr 11622 (US, NY)

Indo-China, Malaya, Sumatra to New Guinea.

Closely related to Panicum nodosum Kunth, but differing in the some-

what woody culms, larger blades, and the shorter nearly equal glumes.

Since the specific epithet "juscum" is preoccupied in Panicum, a new

name is proposed.

6. Panicum zizanioides H.B.K., Nov. Gen. et Sp. 1: 100. 1815; Hitchc. & Chase, Contr.

U. S. Nat. Herb. 15: 32?. fig. 367. 1910; Chase, Jour. Arnold Arb. 24: 66. 1943.

Type from Colombia.

Panicum oryzoides Swartz, Prodr. Veg. Ind. Occ. 23. 1788 (non Ard. 1764). Type

Icroceras oryzoid* i (Swartz) Stapf in Prain, Fl. Trop. Afr. 9: 622. 1920.

~-.K.) Dandy, Jour. Bot. 69: 54. 1931.

Perennial; culms decumbent at base, rooting and rather sparsely branch-

ing from the lower nodes, rather robust, the flowering portion ascending or

spreading, as much as 1 meter long, glabrous or with a few appressed hairs

below the nodes; sheaths ciliate on the margin, sometimes papillose-hirsute

toward the summit, otherwise glabrous; ligule membranous, about 0.5 mm.
long; blades ovate-lanceolate, 4-15 cm. long, 10-30 mm. wide, subcordate

at base, glabrous or rarely with a few appressed hairs; panicle 10-25 cm.

long, composed of a few ascending or appressed, stiff, slender, angled, sca-

brous branches, with short-pediceled more or less secund spikelets; spikelets

5.5-7 mm. long, rather turgid; first glume about .two-thirds as long as the

spikelet, acute, 3-5-nerved; second glume and sterile lemma equal, abruptly

contracted into a short keeled tip, 5-nerved, the lateral nerves of the lemma
more or less obscure below the tip; sterile palea about two-thirds as long

as the lemma; fertile lemma smooth and shining and with a short, erose,

laterally compressed crest at the apex, the tip of the palea similarly com-

pressed and bent outward.

Netherlands New Guinea: Bernhard Camp, Idenburg River, alt. 50 m. Brass

Tropical America, Africa, India, and New Guinea.

7. Panicum auritum Presl ex Nees, Agros. Bras. 176. 1829; Presl, Rel. Haenk. 1: 305.
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Chase,

II\m,na,hnr nurita ( Pres] ex Xees) Ha!an-a. Jour, de Hot. 1: 144. 1SOO;"> Hacker
in Heyne, \utt. PL Xed.-Ind. ed. 2. I: 2.vS. 1027.

Culms glabrous, ascending or spreading, often rather stout, as much as 2

meters tali; sheaths distinctly shorter than the internodes. glabrous or

sometimes filiate* on the margins; ligule membranous, about 0.5 mm. long
or less; blades lanceolate, acuminate. 10-20 cm. long. 8-25 mm. wide,
glabrous, rather firm, subcordate at base, the margins scabrous; panicle

20 40 cm. long, contracted or the branches stiffly spreading, these and the
pedicels scabrous; spikelets glabrous, about 2.5 mm. long, broadly lanceo-
late, acuminate; fust glume 5-nerved. about one-third as long as the
spikelet, acute or sometimes minutely apiculate; second glume and sterile

lemma subequal. 5-nerved. tin- lemma usually a little shorter, epaleale or

with a much reduced palea; fertile lemma chartaceous. thin, stramineous.
the margins clasping the palea but not inmlled or only weakly so. the tip

of the palea sometimes free.

Xi.ihkri.wds \i;\v Gcixka: Bernhard Camp, Idenbur<i River, alt. 50 m., Brass

Indo-Alalayan region to New Guinea.

S. Panic,m paliidoMim Roxb.. Hort. Hen-. 8. 1814. nomen, M. Ind. 1: 310. 1820.

deser.; K. Sehum., Xoti/bl. Hot. Gart. Herlin 1: 20S. 1806. Type from India.

Aquatic perennial; < ulms decumbent, iloating or rooting in the mud. soft.

often 1 cm. in diameter, the flowering portion erect or ascending, as much
as 1 meter tall; sheaths glabrous, longer than the internodes; ligule a ring

of hairs about 2 mm. long; blades thin. 10-50 cm. long. 8-16 mm. wide.
scabrous on the margins, scaberulous on the upper surface, nearly smooth
below; panicle partly included in the uppermost sheath, at first contracted,
finally very diffuse. 15 50 cm. long, the branches angled and scabrous;
spikelets very numerous, glabrous, lanceolate, acuminate, 5-4 mm. long;

first glume hyaline, acute, about 1 mm. long, with a faint midnerve and
sometimes a pair of obscure lateral nerves; second glume and sterile lemma
equal or subequal. 7 ''-nerved, the lemma em losing ;i hyaline palea about
two-thirds its length; fertile lemma about 2.5 mm. long, smooth and shin-

ing, pale at maturity.

Bri nsu New Guinea: Western Division: Middle Fly River, Lake Davi-

M o r o I) e District \i u Fa il it Minion CU-wms Wr*6 (I S)

India to Southern China. Mala;, a, Philippines, Australia and New Guinea.

9. I'anicum cambogiense Balansa,'! Jour, de Hot t: 142. 1890. Type from Indo-

I'aniriini rrtirula , I'll u ait e- in Frimen loui Hot 25:271 1885 (n

nee Griseb. 1857). Type from Ceylon.

I'tuiitum i-ruciatiilr Chasf, |our. Arnold \ri>. 21): S()<J. lOSO. Based i

turn Thwaites.

•

r
' Given as "H | \•meiia.'hne

I
aurita Pre-!." hut pi e- iimahb based on I'm,

Presl ex Xees.

«i For a further discussion of the accepted binomial, see Hem aid, Blmma
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Robust annual; culms 80-100 cm. tall, rather stout, more or less tuber-

culate-hispid, especially on the portion nol covered by the sheaths, the

nodes bearded: sheaths somewhat keeled, especially toward the summit,

densely tuberculate hispid, the hairs stiff and breaking off readily; ligule

a row of tawny hairs about 1 mm. lone;: blades glabrous, as much as 25

cm. long, 8-15 mm. wide; panicle open. 25-40 cm. long, the branches

llexi.ious; spikelets glabrous, about 2 mm. long; first glume about one-third

as long as the spikoht. clasping, obtuse. 7-nerved; second glume and sterile

lemma equal. 9-1 1-nerved, the nerves connected here and there by faint

cross-nerves giving a reticulate appearance; sterile palea as long as the

lemma, hyaline except for the two marginal nerves: fertile lemma smooth

and shining, olive-brown at maturity.

British New. Guixka: Northern Division: Ambasi, C opdand Kin^ in

1Q12 (US); Western Division: Strickland River, W . Bauerlen f>l (US).

Northeast New Guinea: Dreuer Harhor < Eins< hhaten area), Rrcder 904 (A, US)

(low wet ground). Solomon Islands: Bougainville: Kajewski 1897 (GH,

US).

Ceylon, Burma, the Philippines, New Guinea, and the Solomon Islands.

10. Panieum viale Chase, Jour.

Perennial; culms tufted,

branching, tuberculate-hispid on the portions not covered by the sheaths;

sheaths much shorter than I he internodes. t uherciilate-hispid like the nodes

and the exposed parts of the culm; ligule a row of stiff hairs about 1 mm.

long; blades flat to subinvolute, rather stiff, 10-20 cm. long. 2-4 mm.

wide (blades on the basal sheaths shorter and narrower), papillose-pilose

to tuberculate-hispid; panicle open. 20-30 cm. long, the branches flexuous

but rather stiff, angled, scabrous, spikelet-bearing toward the ends; spike-

lets glabrous, 2 mm. long, slightly less than 1 mm. wide, plump, abruptly

short-pointed; first glume half as long as the spikelet, clasping, acuminate,

with a strong midnerve and 1 or 2 additional pairs of obscure lateral

nerves; second glume and sterile lemma equal, 7-nerved; sterile palea

hyaline, about three-fourths as long as the lemma; fertile lemma smooth

and shining, olive-brown at maturity, the 5 nerves showing as pale stripes.

British New Guinea: Central Division: Rona, Laloki River, alt. 450 m ,

(US,' NY) (open savannah lands) : ? I) ivision: Barawara. MacGre&or 21 (US).

Endemic.

Related to Panieum cambogiense, but that species is a robust annual

with much broader, glabrous leaves and more turgid spikelets in which

the first glume is only about one-third as long as the spikelet and is obtuse

rather than acuminate. Both species have tuberculate-hispid sheaths.

The type specimen ( Brass 3631) was cited as Panieum tuberculatum Presl

by Hitchcock (Brittonia2: 122. 1936).

11 Panieum mimhnia.MW Merrill, Philip. Jour. Sei. Bot. 1: Suppl. 360. 1900; Hitchc.,

Brittonia 2: 121. 1<U6. Type from Mindanao, Philippines.

Culms caespitose. glabrous, erect or ascending, 20-80 cm. tall; sheaths

shorter than the internodes, often somewhat papillose, especially toward

the summit, glabrous or with ciliate margins; ligule a ring of stiff hairs

0.5-1 mm. long; blades flat, ascending, mostly 5-15 cm. long, 2-4 mm.

wide, glabrous or essentially so; panicle diffuse, 10-15 cm. long, the
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slender scabrous branches rather distant, spikelet-bearing toward the ends;

spikelets often purplish, 2-2.8 mm. long, glabrous or the midnerve of the

glumes scabrous; first glume as long as the spikelet or nearly so, clasping,

acuminate, 5-7-nerved, separated from the second glume by a distinct

internode; second glume and sterile lemma equal, acuminate, 5-7-nerved,

the lemma with a hyaline palea about half its length; fertile lemma elliptic.

smooth and shining.

British New Guinea: Western Division: Dagwa, Oriomo River, alt.

40 m., Brass 5960 (GH, US) (damp situations on creek flats); Mabaduan, Brass 6485

(A, US) (common on old grass -grown garden lands, espcrialh on wet soils); Lake
Daviumbu, Middle Fly River, Brass 7522, 7S51, 7S52 (A, US) (savannahs; tufted on
patches of hard ground). Northeast New Guinea: Morobe District:
Dreger Harbor, near Finschhafen, Rccdvr <J05 (A, US) (low, wet ground in the

Philippines and New Guinea.

Brass 6485, cited as "? Panh urn paf/Hamim Mez" by Chase (17, p. 309),
is a slightly more robust plant than the others and has blades as much as

20 cm. long. The original description of P. papuanum states that the

glumes are 7-nerved and that the sterile lemma (glume III) is 9-nerved.

Brass 6486 has both glumes and sterile lemma 5-nerved. The spikelets

are identical with those of a type duplicate of P. mindanaense.

A typo vaginis laminisque dense pilosis differt.

Netherlands New Guinea: Waren, Kanehira 6 Hatusima W93 (A, type) March
26, 1940 (in open dry rocky grass field).

Differs from the species in having the sheaths and blades densely pilose.

I'aniaim Braunii Me/, But. Jahrb. 56: Beibl. 125: 5. 1921 (non Steud. 1854). Type
from the Bismarck Archipelago.

Culms glabrous, erect or ascending, about 1 meter tall, the nodes often

black; sheaths much shorter than the internodes, papillose-hirsute, the

upper sometimes nearly glabrous, at least on the lower half; ligule a dense

row of hairs about 2 mm. long; blades flat, 18-30 cm. long, 4-7 mm.
wide, loosely hirsute on both surfaces or scabrous only toward the attenu-

ate apex, the margins scabrous; panicle partly included in the upper
sheath, 40-50 cm. long, nodding, with numerous subcapillary compound
branches as much as 25 cm. long, the slender angled axis and branches

scabrous, the spikelets mostly aggregated toward the ends of the branchlets;

spikelets ovate-lanceolate, acuminate, glabrous, 3.2-3.5 mm. long; first

glume from one-fourth shorter to nearly as long as the spikelet, 5-7-

nerved, broad, clasping, acuminate; second glume and sterile lemma sub-

equal, 5-7-nerved; fertile lemma 2 mm. long, elliptic, smooth and shining.

British New Guinea: ? Division: Kuba Kuba, MacGregor 18 (US);
Western Division: Daru Island, Brass 6350 (A, US ) (on swampy ground
in savannah forest); Mabaduan, Brass 656* (A, ni'i, I S) (sporadic on damp soil

Endemic.

Closely related to Panicum mindanaoisc Men., from which it differs in

being much coarser and taller, with longer and broader leaves and larger

spikelets.
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mtum Trin., Gram. Pan. 200

. Arnold Arb. 20: Ml. ]<).¥). Type from the Philippines.

Perennial; culms branching, woody, scandent or rambling, 1 to several

meters long (up to 15 meters ex and.), glabrous or somewhat pubescent,

especially below the panicle; sheaths shorter than the internodes, nearly

glabrous to rather densely pubescent, especially on the collar, apparently

becoming glabrous in age; ligule a ring of lawny hairs scarcely 1 mm.
long; blades glabrous to more or less pubescent, linear-lanceolate, 12-30
cm. long, 8-25 mm. wide, acuminate, the base abruptly narrowed at the

junction with the sheath; panicle open, 15-30 cm. long, the main axis

erect, pubescent or villous, the branches terete, spreading, often very
diffuse and implicate, sometimes viscid; spikelets ovoid, about 2 mm.
long, obtuse or subacute, glabrous or with a few short hairs near the tip

of the glumes and sterile lemma; first glume half the length of the spikelet

or more, acute, 3-nerved; second glume and sterile lemma equal, 5-nerved,

the sterile lemma with a palea about two-thirds its length; fertile lemma
smooth and shining, angled on the back, brown at maturity.

British New Guinea: Central Division: Mafulu, alt. 1250 m., Brass

5208 (US) (rambling urass in secondary forest); Koitaki. Ctirr 12525 (NY) (edge of

forest); Western Division: Lake Daviumbu, Middle Flv River, Brass 7957

(A, US) (large entangling grass in old village clearings) ; Mt. Musgrave, MacGregor
41 (US) ; ? D i v i s i o n : Lone Range, Chalmers 72 (IS); Without precise
locality: Chalmers 42 (US) ; Hartman 73 (US) ; MacGregor 12 (US) . North-
east New Guinea: Morobe District: Clemens 4303 ( A)

.

Indo-Malayan region, New Guinea, and Australia.

Roxburgh based his description on plants growing in the Calcutta

Botanical Garden, where the species had been introduced from Sumatra.

Chase (17, p. 311) and J. Ohwi (56, p. 5) take up the name Panicum

incomtum Trin. (described from the Philippines) for the New Guinea

plants. Chase (loc. cit.) states: "Panicum sarmentosum Roxb., described

from Sumatra, has a larger much more open panicle than P. incomtum, the

panicle branches not viscid. It is far less common and less widely dis-

tributed than P. incomtum:' Study of numerous specimens from the

Indo-Malayan region does not support the view that these two species

are distinct. There is nothing in the size or structure of the spikelets that

would serve to separate two species from the complex, and the panicles

vary from open and with spreading branches to more contracted with the

branches more or less implicate. There seem to be all degrees of varia-

tion between these two extremes. The viscid panicle branches are not

always associated with the implicate character. From the evidence at

hand it seems to the writer that we have here not two species, one with

a wide range, the other rather restricted, as Mrs. Chase suggested, but

rather one wide-ranging polymorphic species.

14. Panicum Archboldii Hitchc, Brittonia 2: 121. 1936. Type from New Guinea.

Perennial; culms erect, stiff, hard, glabrous, about 1.5 meters tall;

sheaths glabrous, shorter than the internodes, somewhat keeled, especially
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toward the summit; ligule membranous, about 0.5 mm. long; blades

glabrous, erect or ascending. Hat to involute, 10-25 cm. long, 3-6 mm.
wide; panicle erect, contracted. 10-2 5 cm. long, the axis angled, scabrous.

the main branches slender, appressed, distant but more or less over-

lapping, the lower as much as <> cm. long, hearing short-pediceled, closely

arranged spikelets mostly toward one side, the branches and terete pedicels

minutely scabrous: spikelets 2 nun. lung, glabrous, oblong-elliptic; first

glume ovate, acute. 5-nerved, less than half as long a- the spikelet; second

glume and sterile lemma equal, 5-nerved, the lemma with a much reduced

hyaline palea; fertile lemma chartaceous-indurate, stramineous, acute.

British New Guinea: Western Division: Dagwa, Oriomo River, alt. 40

m., Brass 5023 (US, type com..) (shallow margins of a lame lagoon); Dam Island.

Brass 6342 (A, US) (occasional pure stand.- in -.wampv savannah forests) ; Mahaduan.

Brass 6484 (A, US) (common in dense yjass cover of old garden land-!

Sumatra and New Guinea.

The original description of this species states that the blades are 5-15

cm. long and that the spikelets are looselj arranged on the panicle branches.

Examination of a duplicate of the type specimen shows that the blades are,

rather, 10-22 cm. long, and that the spikelets are very densely arranged on

the panicle branches.

IS. Panicum marginatum R. Br., Prodr. Fl. Nov. Roll. 1: 190. 1810; Trim, Sp. Gram.

Ic. 2: pi. 200. 1820; Chase, Jour. Arnold Arb. 20: M2. 1039. Type from

Entolasia mar^nata (R. Br.) Huj.

Perennial; culms ascending

40-90 cm. tall, essentially glabrous: sheaths distinctly shorter than the

internodes, glabrous to rather densely papillose-pilose (sometimes only

papillose); ligule a row of hairs about 1 mm. long; blades mostly 3-9 cm.

long, 2-6 mm. wide (often much reduced; especially on the basal sheaths),

scabrous to more or less pubescent, the base narrowed into a short brownish

petiole-like base; panicle erect, contracted, 3 8 cm. long; spikelets glabrous.

3-3.5 mm. long, about 1 mm. wide; first glume about 0.5 mm. long,

hyaline and nerveless; second glume and sterile lemma equal, membranous,
5-nerved; fertile lemma and palea white-sericeous.

British New Guinea: Western Division: Tarara, Wassi-Kussa River,

Brass 8654 (A, US) (forming a wiry, tanked ejoundcovet in riverhank dry scrub).

Australia and New Guinea.

2. Brachiaria (Trin.) Griseb.

Spikelets dorsally compressed, solitary or in pairs alternate in two rows

along one side of a trigonal or narrowly winged rachis. the back of the

fertile lemma turned away from it; first glume one-third to half as long as

the spikelet; second glume and sterile lemma similar, 5-7-nerved, the

lemma usually with a palea and sometimes bearing a staminate flower;

fertile lemma indurate, dorsally convex, obtuse, acute, or mucronate.

smooth or rugose, the margins inrolled. Annuals or perennials with ter-

minal panicles of two to several spikelike racemes racemose along a main
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ecies: Brachiaria eniciiormis (J. E. Smith) Griseb. (Panicum erucijorme

Firs, ,|umc

2. Spikelets

, :
i
lil-
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• spikelet, the margins !).
5 ; fertile lemma
subquadripara.

lo^ute-tm, ;
!

::::" ';:,:.";;;';;,

. coccosperma.

2 Spikelets
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3. Spikelet

ts silkv-scriccoi

s not silky-se:
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a f«w silky h '•

IJracliiariii

Paniuim w/

(Trin.)

'I'rin ., (i

Hitchc, L

rram. Pan. 145 IS?6

Jour. 7: 21

Sp. Gram.

4. 1929; Chase,

Ic. 2: #. 186.

1829. "Inss. Marian. Ind. or."

Panirum miliiiorme Presl, Rel. Haenk. 1: 300. 1S30; Srrihn.. Missouri Bot. Gard.

Rep. 10: 47. #. 20. 1899. Tyjje from Luzon, Philippines.

Brachiaria miliijormr (Presl) Chase, Contr. G. S. Nat. Herb. 22: 35. 1920.

Culms slender, straggling or suberect, the ascending branches 20-60 cm.
tall; sheaths mostly shorter than the internodes, rather loose, glabrous or

somewhat pubescent, the margins usually more or less ciliate; ligule a row
of hairs about 1 mm. long; blades 5-17 cm. long, 4-10 mm. wide, glabrous

or sparsely pilose, the margins scabrous; racemes 3-6, spreading, rather

distant along the glabrous or sparsely hairy axis, the rachis flattened,

glabrous or sometimes with stit'i hairs; --pikelets 3-4 mm. long, glabrous,

acute, solitary, subsessile on the rachis; first glume about 1.5 mm. long,

clasping the base of the spikelet, the margins overlapping; second glume
7-nerved: sterile lemma 5-nerved, equaling the second glume, sometimes
enclosing a hyaline palea; fertile lemma pale, transversely rugose.

British New Guinea: Western Division: Daru Island, Brass 6301 (A,

US) (common as a weed in native gardens); Northern Division : Oro Bay,

mark). Netherlands New (.i ixea: Waren, 50 miles south of Manokwari, Kane-
hira & Hatusima 14144 (A).

This species has been referred to Panicum distachyon L. of India, a

smaller species with ovate-lanceolate blades in which the racemes are

usuall) two and the peduncle is pilose near the summit,

la. Brachiaria subquadripara (Trin.) Hitchc. var. piligera (F. Muell. ex Benth.)

Panirum piii^rrum V. Muell. ex Benth., Fl. Austral. 7: 477. 1878. Type from

Brachiaria piligera (F. Muell. ex Benth.) Hughes, Kew Bull. 1923: 315. 1923.

Differs from the species in having the second %

pubescent. The first glume is glabrous.

British New Guinea: Central Division: His

places near the seashore; grass about two feet tall).

2 Hrachiaiia eoccospfriiia (Sleud ) Stapf ex Backer, Ha
(As synonym ,

ne and sterile lemma

Carr 11398 (NY) (open

>. Fl. Jav*12: 147. 1928.
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Annual; culms slender, usually decumbent and branching below, 10-35
cm. tall, subglabrous to more or less pubescent, the nodes white-bearded;
sheaths usually shorter than the internodes, sparsely to densely woolly-
pubescent, the margins ciliate; ligule a row of white hairs about 0.3 mm.
long; blades ovate-lanceolate, subcordate, 1-4 cm. long, 3-10 mm. wide.
soft-pubescent on both surfaces, one of the margins undulate, the other
pectinate-scabrous; racemes 4-8, 1-3 cm. long, the rachis more or less

pubescent, scabrous on the angles; pedicels solitary above, often paired
below, short, more or less pubescent and bearing stiff hairs as much as 0.5
mm. long; spikelets glabrous to densely soft-pubescent, about 2.5 mm.
long; first glume 3-nerved, about half as long as the spikelet, acute; second
glume and sterile lemma equal, acute, 5-nerved, the lemma enclosing a well
developed palea but no flower; fertile lemma pale, elliptic, longitudinally
striate and minutely papillose-rugose.

Northeast New Guinea: Morobe District: Wantoat, Clemens (sine
coll. no.), Feb. 21, 1940 (US). [Form with glabrous spikelets

|

This species is variable in that the spikelets may vary from glabrous to

rather densely pubescent. The foliage also varies in this respect, but to a
lesser degree.

Some authors have considered this species as a synonym of Brachiaria
villosa (Lam.) A. Camus (Panicum villosum Lam., Tabl. Encycl. 1: 173.

1791), but that species has obtuse glumes, a sterile lemma enclosing a well
developed staminate flower, and both sterile and fertile lemmas mucronate.
The tip of the fertile lemma is scabrous and clothed with white hairs on
the margin near the apex.

3. Brachiaria fusiformis sp. nov. Plate I.

Annua, 15-40 cm. alta; culmis "gracilibus, glabris vel plus minusve
pubescentibus, adscendentibus vel decumbentibus, nodis pubescentibus eis
inferioribus radicantibus; vaginis quam internodiis fere brevioribus, plus
minusve pubescentibus, callo et marginibus dense pilosis; ligula ad ciliarum
seriem fere 0.6 mm. longam reducta; laminis ovato-lanceolatis, subconla
tis, 1.5-3.5 cm. longis, 3-7 mm. latis, glabris vel plus minusve puberulen-
tibus, alter margine undulato, alter pectinato-scabro ; racemis 3-10, 0.5-2
cm. longis, rjiachi angulata, puberulente et pilis pain is rigidis praedita;
pedicellis solitaries. 0.5-1 mm. longis, puberulentibus et apicem versus pilis
ngidibus obtectis; spiculis fusiformibus, circiter 3 mm. longis, pilosis,
apicem versus pilis paullo longioribus; gluma prima acuta, 3-nervia, quam
spicula duplo breviore; gluma secunda et lemmate sterili subaequantibus,
5-nervis, acuminatis, lemmate quam gluma paullo longiore; palea sterili

angusta, scariosa; lemmate fertili striata papillis ordinibus dispositis.

British New Guinea: Central Division: Rona, Laloki River, alt. 450
m., Brass 3639 (GH, type, US) April, 1933 (common on rock\ savannah slopes).
Some additional specimens in the U. S. National Herbarium which seem to repre-

sent this same species are: Luzon: Viscaya Province: .1/. Ramos
I Philip. Bur. Sri.

No. S214I; Clemens 1S000; Ben Kuet Province: A'. .S. Williams W63; Lepanto District,

The new species is related to Brachiaria coccospcrma, but that species
has shorter, acute spikelets with the fertile floret elliptic and acute rather
than obovate and distinctly mucronate. This is the species reported as
B. villosa (Lam.) A. Camus, by Hitched, (35, p. 121).
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4. Brachiaria holosericea (R. Br.) Hughes, Kew Bull. 1923: 315. 1923; Hitchc,

Brittonia 2: 121. 1936.

Panicum holoserkeum R. Br., Prodr. Fl. Nov. Holl. 1: 190. 1810; Trin., Sp. Gram.
Ic. 2: pi. 173. 1829. Type from Australia.

Culms erect from a branching base, 40-60 cm. tall, glabrous or sparsely

pubescent, the nodes densely villous; sheaths, at least the lower, over-

lapping, sparsely slin-pilose. densely so along ihe margins; ligule a row
of stiff hairs about 1.5 mm. long; blades lanceolate, 3-5 cm. long, 3-5 mm.
wide, stiff-pilose on both surfaces, the margins slightly scaberulous; racemes
mostly 5-7, about 1 cm. long, the rachis angled; spikelets short-pediceled,

3-3.5 mm. long, densely sericeous, the long silky hairs on the upper part

widely spreading at maturity; fust glume acute, about 1.5 mm. long, 3-

nerved, the lateral nerves obscure; second glume acuminate, about 2.5 mm.
long exclusive of 'the hairs, 5-nerved, the hairs on the upper half as much as

2 mm. long; sterile lemma similar to the second glume in size and indu-

ment, but terminating in a short awn equaling but rarely exceeding the

apical hairs; fertile lemma mucronate, longitudinally striate, about 2 mm.
long.

British New Guinea: Western Division: Dagwa, Oriomo River, Brass

5910 (GH, US) (common on damp ridge slopes) ; Lake Daviumbu, Middle Fly River,

Brass 7810 (A, US) (occasional in savannah grass cover).

3. Ichnanthus Beauv.

Ichnanthus Beauv., Ess. Agrost. 56. pi. 12, fig. 1. 1812.

Spikelets as in Panicum, but more or less laterally compressed, the

glumes and sterile lemma strongly nerved; first glume from half to nearly

as long as. the spikelet; second glume and sterile lemma equal or sub-

equal, the lemma enclosing a palea and sometimes a staminate flower;

fertile lemma dorsally compressed, chartaceous-indurate, short-stipitate

and bearing on either side membranous appendages adnate to the base

of the lemma or these reduced or indicated by minute excavations only (our

species has only excavations). Weak-stemmed, rather broad-leaved

grasses with short-pediceled spikelets in open or somewhat contracted

panicles.

Type species: Ichnanthus panicoides Beauv.

1. Ichnanthus vicinus (F. M. Bailey) Merr., Enum. Philip. Fl. PI. 1: 70. 1922; Ohwi,

Bot. Mag. (Tokyo) 56: 5. 1942.

Panicum vicinum F. M. Bailey, Syn. Queensl. Fl. Suppl. 3: 82. 1890. Type from

Australia.

Panicum nit ens Merr., (Philip.) (,,,v. Lab. Bur. Bull. 17: 8. 1904. (non Schum.

1901). Type from the Philippines.

Culms weak, decumbent at base and rooting at the nodes, the upright

branches 15-50 cm. tall; sheaths usually slightly shorter than the inter-

nodes, glabrous or more or less pubescent, villous on the margins; ligule

membranous-ciliate, about 1 mm. long; blades ovate to ovate-lanceolate,

3-8 cm. long, 1-2.5 cm. wide, subglabrous to somewhat stiff-puberulent;

panicles terminal and axillary, open to somewhat contracted, as much as

15 cm. long, the branches slender, compound, scabrous; spikelets glabrous,

or rarely more or less pilose, 3.5-5 mm. long, more or less laterally com-
pressed, the glumes and sterile lemma strongly nerved; glumes unequal,

5-nerved, acuminate to short-aristate, scabrous on the keels at least toward
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the tips; first glume about two-thirds as long as the spikelet and separated

from the second by a distinct internode: second glume and sterile lemma
equal or the lemma slightly shorter: sterile lemma 5-nerved. acute to acu-

minate, enclosing a palea and sometimes a staminate llower; fertile lemma

chartaceous-indurate. 2-2.5 mm. long, obtuse, stipitate and bearing two

scars above the base.

Northeast New Guinea: Mo robe District: Salamatia, alt. about 100

m., Clemens 4332 (A); alt. about 1000 m., Clemens 4123.S (US); Hoana. all. about

100 m.. Clemens 41S0S (l.'S). Netherlands New Gcinea: Hollandia. alt. 50 m.,

Brtis^ S<JM (A, IS i (abundant on shaded sandy banks in a moist ravine): 4 km.

southwest of Bernhard Camp, Idenbur- River, alt. 850 m.. Brass 13210 (A, US) (oc-

casional on flooded rocky banks of river).

Southern Asia, East indies, Philippines I.. .New Guinea and Australia.

Very closely related to the Amelia an It haunt hits fxillcns (Sw.) Munro

ex. Benth. and perhaps should be included with that species. The spike-

lets of the Old World form are. in general, slightly larger and the glumes

tend to be more aristate than in the American plants.

1. KebiiKxIiloa Kcauv.

Erhinochloa Reauv., Ess. A^rost. 53. pi. 11, fig. 2. 1812.

Spikelets more or less hispid, plano-convex, subsessile, in pairs or in

irregular clusters along one side of the panicle brandies; first glume about

one-third to half the length of the spikelet, acute or mucronate; second

glume and sterile lemma equal the latter mucronate to long-awned. with

a membranous palea and sometimes a staminate llower; fertile lemma in-

durate, slightly crested at the apex, smooth and shining, the margins in-

rolled, the tip of the palea usually free. Annual or perennial grasses with

usually narrow panicles of several second spikelike racemes.

Type species: Echinochloa crusgalli (L I Ream. {Panicum crusgdli L.).

I.imile wanting: -terile lemma empty, but with a membranous palea;

/'annum olouum I.. Syst Nat. ed If). 2: S70. 175'); Trin , Sp. Cram. Ic. 2: pi. 16

IS.''); K. Sehum. and Lauterb., El Deutsrh Seliut/e.eb. Siidsee 178. 1001. Tyj

from Jamaica. 8

Oplismcuus colonus (I..) H.R.K., Nov. Gen. et Sp. 1: 108. 1815.

Echinochloa crusgalli subsp. colona (E i Honda, Rot. Ma- (Tokyo) 37: 122. 192

1 For a discussion of the proper ending of the specific epithet, see Hitchc, Conl

J. S. Nat, Herb. 17: 256. 1913.

*See Hitchcock, Contr. U. S. Nat. Herb. 12: 119. 1908 and 22: 150. 1920.
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Annual; culms glabrous, erect or decumbent, usually much branched
at base, 20-80 cm. long; sheaths glabrous, shorter than the internodes,

rather loose, somewhat keeled toward the summit; ligule wanting; blades

rather lax. 6-15 cm. long, 3-8 mm. wide, glabrous to sparsely pubescent,

the margins scabrous; panicle 5-15 cm. long, the axis and branches
scabrous to puberulent; racemes simple, single or occasionally approxi-

mate. 1-2 cm. long; spikelets 2 3 mm. long, crowded, the glumes and
sterile lemma glabrous to scabrous-puberulcnt. the nerves scabrous-hispid;

first glume one-third to halt as long as the spikelet, 3-nerved; second
glume about equal to the sterile lemma, mucronate, 5-nerved; sterile lemma
slightly exceeding the second glume, mucronate or awn-pointed, flattened

on the back, enclosing a hyaline pa lea of equal length; fertile lemma
rounded on the back, smooth and shining, obscurely 5-nerved, short-

acuminate, the margins inrolled below, the apex of the palea not enclosed.

British New Guinea: Central Division: Kanosia, Carr 11022 (NY)
;

Western Division: Strickland River. If. Baunlm 40 (US); Daru Island,

Brass 6044, 6300 (A. I'S). Northeast New Guinea: Mornbe District:
Markham Valley, Kaj.il.it Mi-ion. Clemen-: 1047^-S (I'S); 4 miles south of Lantie-

mak Hay. Sawyer 32, 52 (A).

2. Echinochloa crusgalli (L.) Beauv., Ess. Aprost. 53, 161, 169. 1812; Chase, Jour.

Arnold Arb. 24: 88. 1943.

Panlcum crust- alii L., Sp. PI. 56. 1753; Trin., Sp. Cram. Ic. 2: pi. 161. 1829; F.

Muell., Pap. PI. 2: 35. 18S6. Type from Europe.

Annual; culms caespitose, erect or decumbent at base, 30-100 cm. tall;

sheaths glabrous, rather loose, somewhat keeled, especially toward the

summit; ligule wanting; blades linear. 10-40 cm. long. 5-15 mm. wide,

the margins and upper surface usually scabrous; panicles 10-20 cm. long,

erect or somewhat nodding, the axis scabrous and often somewhat papillose-

hispid, the hairs often rather long; racemes appressed to spreading, 2-7

cm. long, simple or branching below, gradually shorter and more or less

approximate upwards, the rachis scabrous and often papillose-hispid;

spikelets about 3 mm. long, hispid on the nerves, the internerves scabrous

to hispidulous; first glume one-third to half as long as the spikelet. acute;

second glume about equaling the sterile lemma, acuminate to awn-pointed;

sterile lemma mucronate-tipped or with an awn as much as 4 cm. long.

British New Guinea: Western Division: Mainland opposite Daru
Island. Brass O000 ((ill, I S) (tonimon in outer shallow- ol a larL'e coastal swamp) .

Lower Fly River, Brass *2S0 ( \, I'S) (common on sandy foreshores) : near the Dutch

Boundary, MarGrr^or //(IS) Northeast New Guinea: M o r o b e District:
Clemens 4775 (A); O^eramnanu, alt. about 1700 m„ Clemens 5476 (A); near

Kajabit Mission, Clemens UV^O (I'S). Netiieri anus New Guinea: Balim River,

alt. 1600 m., Brass 11703, 11S05 (A, US) (common in ditches); Rouffaer River, alt.

65 to 175 m., Doctcrs van Leeuwen 9709, 10167 (NY).
Widely distributed in the warmer re-ions of both hemispheres.

This species is extremely variable, and numerous subspecies, varieties,

and forms have been recognized. The spikelets vary slightly in size, in

the length of awn on the sterile lemma, and the degree of hispidness, the

hairs being sometimes tuberculate-based. The cited specimens represent

both awned and nearly awnless forms, but arc similar in other respects.

The spikelets are less hispid than those of many European i
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plants. Brass 6060 was cited as i\ himu htoa crus-pavonis (H. B. K.)

Schult. by Hitchcock (35, p. 123).

3. Echinochloa Btagnina (Retz.) Beauv., Ess. Agrost. 53, 161, 171. 1812; Chase,

Jour. Arnold Arb. 20: 312. 1939.

Panicum stagninum Retz., Obs. Bot. 5: 17. 1789. Type from Eastern India.

Perennial usually growing in deep water; culms rather succulent, stout,

about 1 cm. in diameter, 2-? meters long, rooting from the nodes below

the water level; sheaths rather loose, glabrous or sometimes ciliate on the

margins; ligule a dense row of soft tawny hairs about 4 mm. long; blades

30-50 cm. long, 1-3 cm. wide, glabrous to scaberulous on both surfaces,

the margins scabrous; panicle 20-50 cm. long, the axis and branches

scabrous, the latter stiff-pilose at base, often somewhat branched, as much
as 15 cm. long; spikelets about 4 mm. long, excluding the awns, crowded,

short-pediceled, scabrous, the nerves hispid; first glume one-third to half

as long as the spikelet, acute, often ciliate. second glume about equaling

the sterile lemma, long-acuminate or short awn-pointed, the margins some-

times ciliate; sterile lemma flattened on the back, enclosing a palea and

a staminate flower, awned from the tip, the awn 2 mm. or more long;

fertile lemma 3.5-4 mm. long, plano-convex, smooth and shining, acumi-

nate, the margins inrolled below, the tip of the palea not enclosed.

British New Guinea: Western Division: Fly River, about 30 miles be-

low Everill Junction, Brass 6585 (A, US). Northeast New Guinea: Sepik

River, Nyamangai, Herre 319 (NY). Netherlands New Gcinea: Bernhard Camp,
Idenburg River, alt. SO m., Brass 13785 (A, US).

India to the East Indies, Philippines and New Guinea. Also in tropical Africa.

Coarse robust perennial- ot marshes and rivet hanks, sometimes growing in water

more than 2 meters deep. Often forming pure stands locally.

The description was drawn from New Guinea specimens which are,

perhaps, more robust than usual. Small specimens may be distinguished

from E. crusgalli by the larger spikelets and especially by the ligule; the

ligule in E. crusgalli is wanting.

5. Oplismenus Beauv.

Oplismenus Beauv., Fl. Owar. 2: 14. pi. 68, jig. 1. 1809.

Orthopogon R. Br., Prodr. Fl. Nov. Holl. 1: 194. 1819.

Spikelets terete or somewhat laterally compressed, subsessile, solitary

scabrous or hairy rachis, the back of the fertile lemma turned toward it;

glumes subequal, awned, the awn of the first glume considerably longer

than that of the second, often as long as or exceeding the length of the

spikelet; sterile lemma empty or rarely enclosing a staminate flower,

longer than the glumes and fertile floret, awnless or short-awned, the awn
rarely as much as 2 mm. long; sterile palea absent or when present narrow,

hyaline, ciliate at apex, fertile lemma chartaceous-indurate, pale, smooth

and shining, acute, usually minutely crested, sometimes short-awned, the

awn as much as 0.6 mm. long, rarely longer. Freely branching creeping

annuals or perennials of shady habitats with Hat lanceolate blades and

inflorescences of few to several alternate spikelike racemes racemose on

the main axis, the racemes sometimes very short and the spikelets crowded
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and appearing fascicled, or the racemes almost totally absent and the

spikelets solitary or in twos or threes along the axis.

Type species: Oplismenus africanus Beauv. = O. hirtellus (L.) Beauv.

Key to the Species

1 Oplismenu- rompositiis (L.) Rrauv., Ess. Agrost. 54, 168. 1812; K. Schum., Bot.

Jahrb. 9: 196. 1887; Pilger, Nat. Pflanzenfam. ed. 2. 14e: 48. fig. 25. 1940.

Pamcum composition L., Sp. PI. 57. 1753; F. Muell., Pap. PI. 1: 31, 74. 1876.

Type from Ceylon.

Culms up to 1 meter long, decumbent at base and rooting from the

lower nodes; sheaths shorter than the internodes, glabrous to rather

densely papillose-pilose, the margins ciliate; ligule hyaline, truncate, ciliate

above; blades lanceolate to ovate-lanceolate, 5—15 cm. long, 1-2 cm. wide,

rarely wider, subglabrous to pilose, usually more densely hairy below,

the margins often undulate; racemes usually densely dowered, 1.5-6 cm.

long or longer; spikelets glabrous to pilose, terete or nearly so; glumes

subequal, 1.5-3 mm. long excluding the awns; awn of the first glume

2-8 mm. long, that of the second 0.3-1.5 mm.; sterile lemma exceeding

the glumes, 3-4 mm. long, awnless or nearly so, usually enclosing a narrow

hyaline palea about equal to the lemma, and rarely also a staminate

flower; fertile lemma smooth and shining, 2.5-3 mm. long, the apex with

a minute laterally compressed crest which may appear as a minute mucro

in dorsal or ventral view especially when immature.

British New Guinea: Northern Division: Soputa, DeKalb Russell Jr.

in 1943 (US). Northeast New Guinea: Morobe District: Markham Val-

ley, Kajabit, Clemens 1056.S (US): Kinsrhhafen, Weinland 279 (US); without precise

locality, Rodatz & Klink 69 (US) New Britain I.iI.im... near Bitokara Mis-

sion, Burcham 137 (US).

Widely distributed in the tropics of the Old World.

2. Oplismenus hirtellus (L.) Beauv., Ess. Agrost. 54, 168. 1812; Stapf in Prain, Fl.

Trop. Afr. 9: 631. 1920; Hitchc, Proc. Linn. Soc. N. S. Wales 54: 146. 1929.

Fanicum hhtellum L., Syst. Nat. ed. 10 1: S70 1759; Sp. PI. ed. 2. 83. 1763. Type

Oplismenus africanus Beauv., Fl. Owar. 2: 15. pi. 68, fig. 1. 1809. Type from

Oplismenus aristidatus Burcham, Contr. U. S. Nat. Herb. 30: 419. fig. 1. 1948.

Type from New Britain.

Slender creeping branching perennial, the ascending flowering culms

20-40 cm. tall; sheaths mostly shorter than the internodes, glabrous to

papillose-pilose, the margins and collar densely pubescent-ciliate; ligule

membranous, truncate, erose, ciliate, the hairs often equaling the mem-
brane; blades lanceolate, narrowed at the base, 3-10 cm. long, 5-10

(rarely to 16) mm. wide, the margins usually undulate, glabrous or

scabrous to variously pubescent, usually more densely so on the lower

surface, the hairs sometimes papillose-based; racemes distant, 2-10 mm.
long (in our specimens), densely flowered, the spikelets often appearing

fascicled, the narrow angled rachis scabrous to long stiff pilose; spikelets

terete or somewhat laterally compressed, 3-4.5 mm. long excluding the
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awns, sparsely to densely pubescent. I he hails sometimes papillose-based;

glumes subeqnal, 2-S mm. long; first glume awned from the tip, the awn
3-S mm. long; second glume awned from the apex or slightly below it. the

awn 0.5-3.5 mm. long, slightly more slender than that of the first

glume; sterile lemma slightly exceeding the glumes, pubescent on the
upper half especially toward the margins, the apex bearing a short awn
0.5-1 mm. long; sterile palea, when present, narrow, hvaline, 1.5-3 mm.
long, the apex ciliate; fertile lemma pale. 2-5 mm. long, smooth and shin-
ing, faintly nerved, the apex with a minute laterally compressed crest

which is sometimes prolonged into a mucro as much as 0.6 mm. long.

British New Guinea: Central Division: Rona, Laloki River, alt. 150

m., Brass 3647 (A, I'S) (common rain lorcst tloor plant); Eastern Division:
Mori River, Brass 1334 (OH, I'S) (on lorcst paths. ; Western Division:
Lake Daviumbu, Middle Fly River. Brass 74*3 (A, IS) (abundant in Iijiht forest

shade). Northeast New Gcixea: Mo robe District: Sarawakct. Clemens
37^6 (A); Itrewr Harbor, near Finst hhalen. Rvvdvr S6S (A, I'S) (in shade ol

bamboos). NViiiiKiAMis New Ocinea: Is km. southwest ol Hernhard Camp,
Idenburs River, alt. 1600 m., Brass 12364 (A, US) (rain-forest, one small clump in

the stony bed ot a stream) ; 4 km. southwest of Hernhard Camp, Idenbur- River, alt.

Kanchira and Hatushna 13160 (A). New Britain: Talasea, Bitokara Mission,
Burrliam 13S (I'S) (under rain lore',, along trail).

Widely distributed in the tropics ol both hemispheres.

A wide-ranging polymorphic species which is difficult to characterize.

Perhaps the best character for recognizing this species is the short-awned
sterile lemma of the spikelets whii h are arranged in short racemes racemose
along a main axis, the rachis varying from 2 mm. to a centimeter or more
in length, but rather uniform on one plant. Specimens with rather long

racemes ma\ In di linguished from Of w, , < , unp, situs with a fail de-

gree of accuracy, since that species has an awnless sterile lemma. In

other respects the spikelets are very similar. Some of the New Guinea
plants look very much like O. sctarius (Lam.) Roem. and Schult. and have
been so reported by the early German workers. Typical 0. sctarius from

the New World, however, usually has smaller leaves and slightly smaller

spikelets, but the reasons for considering it as distinct from 0. hirtcllus are

not altogether convincing, as there seem to be numerous intergrades.

Stapf (in Prain, Fl. Trop. Afr. 9: 652. 1920) does not consider it distinct.

Some of the cited specimens have been referred to 0. undulatijolius (Ard.)

Roem. and Schult. (see Hitchc. Brittonia 2: 125. 1936) and to (). undula-

tijolius var. imbecillis (R. Br.) Hack, (see Ohwi, Bot. Mag. (Tokyo)
56: 7. 1942). Typical O. undulatijolius, however, has characteristically

spreading-pilose sheaths, and the inflorescence consists of rather long

racemes below, which become progressively shorter upward until the

spikelets are borne singly or in only twos or threes on the upper part of

the axis. Op/ismciiu.s undnlutiiolius var. imbecillis (based on Ortlwpogon
imbecillis R. Br. from Australia) has very much reduced racemes, the

spikelets being borne singly or in small groups on the main axis, the sterile

lemma is awnless, and the awn of the second glume is much reduced.
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One of the cited specimens ( Pun ham US) has been designated the type

of a new species (Oplismenus aristulutus Hurcham), based primarily on

the mncronate character of the fertile lemma. The spikelets are densely

pubescent, borne in short racemes, the rachis of which is 2-6 mm. long,

and the blades are up to 10 cm. long and 15 mm. wide. The validity of

this species seems doubtful, however, when it is seen that the fertile lemmas

are crested throughout the genus and the crest may extend as a mucro

or even a short awn in vastly different appearing plants. Some Philippine

specimens (see Philip. Bur. Sri. Xo. 502S6, collected by M. Ramos in

1917. and Elmer 17105) have blades only 2-5 cm. long and 3-7 mm. wide

and nearly glabrous spikelets. but the fertile lemma ha> an awn fully as

long as the Burcham specimen. On the other hand a Japanese specimen

(Nat. Herb. Xo. 1130009) which resembles in many respects the figure

accompanying the original description of O. imdulatiiolius, has blades as

much as 8 cm. long and 2 cm. wide, and lower racemes up to 10 mm. long,

but the fertile lemma bears an awn about 0.5 mm. long. A specimen from

Formosa (Brattir and Kurihani /').W ) has the long racemes (up to 8 cm.

long) of O. compositus but the fertile lemma bears an awn 0.2-1 mm.

long. Other cases could be cited. Another interesting specimen (Mills-

paugh 2679) from Japan may help to evaluate the importance of the

awned fertile lemma as a specific character. In this specimen the same

raceme was found to have some of the lemmas completely awnless, while

others had awns fully 1 mm. long. In view of the above evidence, it seems

undesirable to consider the mucronate to short-awned fertile lemma as at

all unique, but rather as a potentiality which may appear anywhere in

6. Sacciolepb Xash

Spikelets oblong-conic, more or less oblique in profile, somewhat later

ally compressed: first glume much shorter than the spikelet; second glume

more or less inflated-saccate or gibbous on the back, strongly many-nerved;

sterile lemma equaling the second glume but fewer-nerved and with a

reduced hyaline palea; fertile lemma dorsally compressed, stipitate. ellip-

tic, chartaceous-indurate, the margins inrolled. Plants of clamp habitats

with dense contracted, spikelike panicles.

Type species: Sacciolepis striata (L.) Xash UIolcus slriatus L., Panic urn ^ihbitm

n. Imi!:, stroimly -iblxuis; lertile llmvl only about halt as hm-

roides (R. Br.) Chase ex A. Camus in Lecomte. Fl. Gen, Indo-

; Blatter and Met aim. Imp. Council Aiinr. Kev Sci. Mono-r. 5:
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k. 1: 310. 1830; Hack., Bot. Jahrb. 13: 258.

Rep. 10: 47. pi. 21. 1899. Type from the

Hymenachnr myosuroides (R. Br.) Balansa, Jour, de Bot. 4: 143. 1890.

Culms erect or somewhat decumbent and rooting at the lower nodes,

the upright or ascending portion IS- ! 10 < m. tall; sheaths glabrous, mostly

shorter than the internodes, subcompressed with scarious margins; ligule

membranous, ciliate, about 1 mm. long; blades flat to subinvolute, as much
as 20 cm. long, I 4 mm. wide, glabrous or somewhat scabrous on the

margins; panicle densely flowered, much contracted, spikelike, 5-20 (rarely

30) cm. long; spikelets obtuse to subacute, glabrous or sparsely pubescent

toward the tip, 1.5-2 mm. long; first glume about one-third to half as

long as the sterile lemma, only very slightly gibbous on the back, 7-9-

nerved; sterile lemma 7-nerved. similar to the second glume but with a re-

duced hyaline palea; fertile floret nearly as long as the spikelet.

British New Guinea: Western Division: Dagwa, Oriomo River, alt
.
45

m., Brass 6029 (A, US) (scattered in shallows ot a lanoon on savannah) ; Middle Fly

River, Lake Daviumbu, Brass 7854 (A, US) ( K rc>winp in shallow water on wet prass

plains). Northeast New C.cinka: Morobe District: Boana, alt. 800-1300

m., Clemens 41356a (US).

Tropical Africa and Asia to Australia and Polynesia.

Related to Saeciolepis indica, but may be distinguished by its smaller

obtuse to subacute spikelets with the second glume only slightly gibbous

on the back. The spikelets of 5. indica are acuminate and strongly

2. Saeciolepis indica (L.) Chase, Proc. Biol. Soc. Wash. 21: 8. 1908; Hitchc,

Brittonia 2: 122. 1936.

Aim spicata L., Sp. PI. 63. 1753 (non op. cit 04) ; Aira indica U, Sp. PL (in errata).

1'anicum ronlrartum Wifrht and Arn„ Linnaea 1(1: Lilt. 117. 1836. Type from

Afi<rarh>ic Ferkelii Lauterb., Bot. Jahrb. !.">: 356. 1911. Type from New Ireland.!'

Saeciolepis contracta (Whiht and Am. i Hitchc, Mem. Bishop Mus. 8: 199. fig. 90.

1922; Chase, Jour. Arnold Arb. 24: 87. 1943.

Culms erect or creeping, often densely tufted, simple or branching,

10—150 (commonly 30-60) cm. tall; sheaths shorter than the internodes,

somewhat keeled Inward the summii. glabrous to more or less densely

papillose-pubescent; ligule membranous, about 0.5 mm. long; blades flat

to loosely involute, as much as 2^ cm. long, 2-5 (rarely up to 8) mm. wide,

glabrous to more or less pubescent: panicle long-exserted, 1-15 cm. long,

the axis and terete discoid-tipped pedicels glabrous: spikelets 2-3.5 mm.
long, glabrous to rather densely papillose-hispid (usually with at least a

few hairs near the tip) ; first glume one-third to two-thirds as long as the

spikelet, 3-7-nerved, the margins scarious; second glume strongly gibbous
on ihe back, about 9 1

1 -nerved; sterile lemma equal to the second glume
and similar to it but not gibbous and with a poorly developed hyaline

palea; fertile lemma about half as long as the spikelet.

5» The type was not seen, but Filler (Bot Jahrb. 32: 171. 1914) says that it repre-

sent /'iinititm int/itnm I. I Saeciolepis indica (I..) Chase].
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British New Guinea: Central Division: Urunu, Vanapa Vallcv, alt.

1900 m., Brass 4789 (GH, US) (a common erect grass on open grassland) ; Mafulu, alt.

1250 m., Brass 5483 (GH, US) (rare on roadsides and in grasslands): Western
Division: Wuroi, Oriomo River, Brass 5744 (US), 5827 (GH, US) (rare on
damp soil on savannah); Palmer River, 1 mile above junction Black River, alt.

about 100 m., Brass 6961 (A, US) (on gravel bar) ; Lake Daviumbu, Middle Fly

River, Brass 7519 (A, US) (tufted on patcho <>t hard pan in savannahs), Brass 7880

(A, US) (occasional on hummocks of wet grass plains); Gaima, Lower Fly River,

Brass 8351 (A, US) (sporadic in open savannah forest) . Tai tra, Wassi Kussa River,

Brass 8713, 8776 (A, US) (savannah forest rid-es) ; Northern Division:

Northeast New Guinea: Mo robe District: Yunzaing, alt. about 1000 m.,

Clemens 4053 (US) ; Sattelberg, alt. 100 m., Clemens 4515 (A) ; Wantoat, elev. 1000-

2000 m., Clemens 10955 bis (US) ; alt. SO- 1200 m.. Clemens 41 <5na (US) ; four miles

south of Langemak Ba% (near Finschhafen ! . .Vr.ui 143 (A) Netherlands New
Guinea: 9 km. northeast of Lake Habbema, alt. 2S00 m., Brass 10736 (A, US)

(several suberect tufts about SO cm. tall on a native clearing in the forest) ; 18 km.

northeast of Lake Habbema, Bele River, alt. 2200 m., Brass 11524 (A, US) (plentiful

on old garden lands): Balim River, alt. 1600 m., Brass 11824 (A, US) (plentiful on

san.lv, long deforested slopes) : Nassau Region, Explorat Biv„ alt. 1200 m., Doelers van

Leeuwen 10809 ((ill): Utakwa Expedition to Mt. Carstensz, Gamp VI, alt. about

1000 m., Kloss in 1913 (US) ; Angi, Arfak Mountains, alt. 1900 m., Kanehira & Hatu-

sima 13826 (A).

The type specimen in the Linnaean Herbarium is a delicate creeping

or spreading plant with many short spikes (about 1 cm. long) of only a

few spikelets. 10 Among the specimens cited above, Brass 5824 is most

nearly like the type. The species is an extremely variable one, however,

and all variations may be seen from small glabrous plants (only about 10

cm. tall) to tall pubescent plants (150 cm. or more in height). The

spikelets themselves vary from glabrous to densely papillose-pubescent, but

all show the characteristic form and structure. There seems to be no

correlation between the pubescence on the spikelets and that on the rest

of the plant. While Reeder 825 and 847 (the tallest and most hairy of

the specimens cited) appear at first to be distinct, critical study shows

that there is no reliable character by which they may be separated. In

view of the numerous intergrades between these tall hairy plants and the

glabrous ones, it seems advisable to consider all the above-cited speci-

mens as conspecific and members of an extremely polymorphic species

(S. indica) in which even varieties can be separated in only the most

7. Pseudechinolaena (Hook, f.) Stapf

Panicum sect. Pseudeehinolaeua Hook, f., Fl. Brit. Ind. 7: 28, 58. 1896.

Spikelets obliquely ovoid, laterally compressed and usually conspicu-

ously gaping, in pairs or more often solitary on a narrow racliis oi spike-

like, racemosely arranged racemes, the back of the fertile lemma turned

away from the rachis; glumes about equal or the first somewhat shorter;

Prof. Hitchcock's notebooks are preserved in the Hitchcock-Ghase Agrostological

Library at the Smithsonian Institution.



first glume .vnerved. Hat. smooth or scabrous along the midnerve: second

glume 7-nerved, gibbous and more or less uncinate-spiny at maturity:

sterile lemma as long as the spikelet. obscurch nerved, smooth or minutely

luberculate under a lens, enclosing a palea and sometimes a staminate

tlower; fertile lemma somewhat laterally compressed, indurate, smooth

and shining, the margins clasping the palea but not inrolled. Weak-
stemmed annuals with broad thin leaves and short few-tlowered panicles.

Tvpk and i.m.y spuns: Pscudcclihiolanm poly'.achxa fllli.K.) Stapt i.Kcliiao-

laena polystacliya H.B.K.).

1. I'sennVrliiiioIa.Mu polvstacliva (H.R.K..) Stapf in Plain, M. Trop. Atr. 9: 4Q5.

1919, Hook. Ic. 31: pi. 3094. 1922.

Echhwlaenn polystacliya H.R.K., Nov. Gen. el Sp. 1: 119. 1815. Type from

Colombia.

Panicum unchiatum Raddi, A-rost. Bras. 41. IS'.?. Type from Brazil.

Culms creeping and rooting at base. 40 60 cm. long, prominently

striate and sparsely pubescent; sheaths shorter than the internodes. more
or less pubescent, ciliate along the margins; limile membranous, 1-2 mm.
long, often ciliate; blades thin, ovale lanceolate. 3 6 cm. long, 1-1.5 cm.

wide, sparsely appressed-pubescent, the hairs stiff; racemes few to several,

erect or ascending, loosely (lowered, racemose along a main axis, the rachis

narrow, scabrous; spikelets about 5 mm. long.

XoiMin-.AST Now Ciinka: Morobc district: Sattelbeni, alt. 1000 m„
Clemens 062 (A, PS); near Kaiahit Minion, alt. about 500 m , Clemens 10S00 (t'S);

Boana, alt. about S00 m., Clemens 415*1 (I'Sl.

S!ia.I\ habitan- in the tropics of both hemispheres.

8. Cyrtoeoeeum Stapf

Cyrtoeoeeum Stapf in Brain. Fl. Trop. Afr. 9: 745. 1<J0.

Spikelets laterally com|)ressed, obliqueb obovate. in open or somewhat
contracted panicles; glumes unequal, membranous. ,s-nerved, the first

smaller, the second cymbiform and nearly as long as the spikelet; sterile

lemma 5-nerved, equaling the spikelet and with a reduced palea (this some-
times wanting); fertile lemma indurate, strongly gibbous on the back and
with a small crest near the tip. the margins inrolled and clasping a narrow,
convex palea. Annual or perennial grasses of shady habitats, with thin,

lanceolate blades and creeping culms.

Panicles contracted, the branches rat

2. Spikelets glabrous; plants 2C-40 cr

2. Spikelets hispid; plants low, o-15

Panicles diffuse, the branches capillar

Cyrtoeoeeum oxyphyllum (Hochst.

Panicum oxxph\llum Hochst. ex Steud., Svn. PI. (

tonia 2: 122. 1956. Type from India.

Panicum pilipes N'ecs and Am. ex Buse in Miq.. PI.

Xotizbl. Bot. Cart. Berlin 2: 95. 1898. Type fr.

Panicum hermapliroditum Steud., Syn. PI. Glum.
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Cxrtococcum pilipcs (Xees and Arn. ex Buse) A. Camus, Bull. Mus. Hist. Nat.

(Paris) 27: US. 1921: Blatter and .McCann, Imp. Council Auric. Res. Sci.

Monogr. 5: pi. 110. 1935.

Culms glabrous, creeping, often souu'what flattened, the ascending flower-

ing branches 20-40 cm. tall; sheaths shorter than the internodes. pubes-

cent, ciliate on the margins, keeled, especially toward the summit; ligule

membranous, about 1 mm. long; blades 3-10 cm. long. 5-10 mm. wide,

pubescent, more densely so beneath, the upper surface often almost gla-

brous; panicle contracted, densely flowered, 4 10 cm. long, shortly ex-

serted, the branches rather stout: spikelets about 1 .8 mm. long, glabrous,

the base subtended by a few tine hairs; fertile lemma short-stalked,

strongb mbbous on the back, smooth and shining, but under a lens

minutely longitudinally striate.

British Nkw Guinea: Eastern Division: Aisa River. Brass 1423 (CH,
US) (on shady forest paths) ; Central Division: Dieni, Ononge Road, alt.

500 m„ Brass 3820 (GH, CS) (common on roadside) ; Kahuna, alt. 100 m., Brass 5594

(GH, US) (plentiful on path\va> s in forest): Kanosia, Carr 11171 (CS) (clearing in

forest), Carr 11786 (CS) (swampy land under Ilcvca); Broun River, Carr 12'H1

(CS) (river bank); Northern Division: About 2 miles north of Big Embi
Lake. Rccdcr 820 (A. CS) fin partial shade on creek bank); Without precise
locality: Chalmers 59 (CS). Northeast New Guinea: Mo robe Dis-
trict: Finschhafen, W'rinhnul 27S (CS). New Britain: Near Bitokara Mission,

Talasso, Burcham 139 (CS) (under rain-forest ) . Solomon Islands: Bougain-
ville: Kajewski 2139 (GH) ; S a n Cristoval: Brass 2752, 2S57A (GH).

Indo-Malayan region to New Guinea.

2. Cyrtococcum trigonum (Retz.) A. Camus, Bull. Mus. Hist. Nat. (Paris) 27: 118.

1921.

Panicum trigonum Retz., Obs. Bot. 3: 0. 1783; Hack.. Bot. Jahrb. 13: 259. 1890.

Type probably from India.

Culms slender, glabrous, creeping, the ascending flowering branches 5-15

cm. long; sheaths equaling or longer than the internodes (sometimes

slightly shorter), glabrous except for the long-ciliate mar-ins; ligule mem-
branous, decurrent, 0.3-0.5 mm. long; blades 1-4.5 cm. (mostly 2-3 cm.)

long, 2 5 mm. wide, subglabrous to sparing!-; papillose pubescent, the hairs

more numerous on the upper surface; panicle very contracted. 1-3 cm.

long, the rachis and branch.es rather stout and angled, the lowermost

branches not more than 1 cm. long; spikelets 1.6 2 mm. long, hispid or

tuberculate-hispid. the first glume often nearly glabrous, the hairs con-

fined to the second glume and sterile lemma.

British New Guinea: Central Division: Koitaki, Carr 11964 (CS).

India to the Philippines. New Guinea and Samoa. Introduced into the West Indies.

3. Cvrtoeoeeum palms (K.) A. Camus, Bull. Mih. Hist. Nat. (Pari..) 27: 118. 1921;

Ohwi, Bot. Mag. (Tokyo) 36: 6. 1942.

Panicum patens L., Sp. PI. 5S. 1753; K. Schum. and Kauterb., M DcuCch. Schulzgeb.

Siidsee 178. 1901. Type from India.

Panicum radicans Retz., Obs. Bot. 4: 18. 1780. Type from China.

Panicum accresccns Trim, Sp. Gram. Ic. 1: pi. 88. 1827. Type from India.

Panicum carinatum Presl, Rel. Haenk. 1: 509. 1850; Guppy, Solomon Clauds 504.

18S7; K. Schum., Xotizbl. Bot. Gart. Berlin 1: 200. 1896; Scribn., Missouri Bot.

Gard. Rep. 10: 40. pi. 17. 1890. Type from the Philippines.

Paspalum carinatum (Pre.-]) K Schum. and Hollr.. FI. Kais. Wilhelmsland 21.

1889. Error for Panicum carinatum Presl,
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Culms glabrous, slender, creeping, the ascending flowering branches

as much as 60 cm. tall; sheaths mostly shorter than the internodes,

papillose-pilose, the margins ciliate; ligule membranous, about 1 mm.
long; blades subglabrous to more or less densely appressed-pubescent.

often papillose-pilose toward the base. 5-15 cm. long. 6-15 mm. wide;

panicle diffuse, as much as .SO cm. long, the capillary branches and branch-

lets smooth, spikelet-bearing toward their ends; spikelets about 1.5 mm.
long, purplish, glabrous or minuteh hispidulous, especially toward the

tips of the glumes and sterile lemma; fertile lemma indurate, minutely

longitudinally striate.

British New Guinea: Central Division: Kubuna, alt. 100 m., Brass

5617 (A, US) (plentiful in native Hardens) : Western Division: Daru Island,

Brass 6295 (A, US) (massed under shade ot maimo wee-; in native gardens) , Middle

Fly River, Lake Daviumbu, Brass 7773, 7889 (A, US) (common weed in rain-forest

west of Oro Bay, Reeder 824 (A, US) (in sandy soil ol recent borrow pit); (iood-
eno u R h I si a n d : Two miles west ot Hanvali Village. Bun-ham 735 (US) (scanty

Guinea: Morobe District: Wantoat. Clonrns 11272 (US): \Y,inland 276

( US ) . Solomon Islands: B o u p a i n v i 1 1 e : Kajewski 2253 (GH) .

Indo-Malayan region to New Guinea and Polynesia.

3a. Cyitoeoecuin patens (L.) A Camus vai Warlturjjii (Me/) comb. nov.

Panicum Warburgii Mez in Perkins, Fragm. Fl. Philip. 143. 1004. Tvpe from the

Philippines.

Panicum [minis var. parvulum Warb. e\ Me/, lor. tit. (as synonym of P. War-

Panic urn patens L. var. Warburgii (Mez) Hack, ex Merr., Philip. Jour. Sci. 1:

Suppl. 362. 1906 (as synonym of P. Warburgii).

Cyrtococcum Warburgii (Me/) Start, Hook. Ic. 31: sub pi. 3096. 1922.

Much smaller than the species; blades 1-5 cm. long, 2-4 mm. wide;

panicle 5-8 cm. long, often reduced to only a few branches; spikelets

borne on terete capillary branches seemingly identical with those of ('.

patens. Perhaps it represents only a depauperate form of that species.

British New Guinea: Central Division: Lolorua, Carr 11503 (NY)
(swampy land under Hevea).

Philippines and New Guinea.

Q. Cleistochloa C. E. Hubb.

Cleistochloa C. Iv Hubb., Hook. Ic. 33: pi. 3209. 1933.

Spikelets dorsally compressed, dimorphic, the back of the fertile lemma
turned away from the axis: cleistogamous spikelets solitary, abundant

in the axils of the sheaths, freely disarticulating from the pedicels when
mature; chasmogamous spikelets borne in short, terminal, spikelike

racemes; glumes unequal, the first small, hyaline, nerveless, the second

nearly as long as the spikelet; sterile lemma about equaling the second

glume and similar to it in the chasmogamous spikelets— in the cleisto-

gamous spikelets much thickened and indurate on the back and with two

prominent grooves, beaked, and as long as the fertile lemma which it nearly

encloses; fertile lemma punctate-rugose in both kinds of spikelets, the

margins thin, not inrolled. Perennial branching grasses with slender

rigid culms, rigid blades, ciliate ligules, and short spikelike racemes.
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Cleistogamous spikelets seem to be produced continually throughout the

year while the terminal racemes appear only at certain seasons.

Type species: Cleistochloa subiuncea (Domin) C. E. Hubb. (Panicum subjun-

ceum Domin, non Ekman).

1. Cleistochloa Srlerurhne (F. M. Bailey) C. E. Hubb, Hook. Ic. 33: sub pi. 3209.

Chionachne Scleraclmc F. M. Bailey. Queensl. Dept. Agr. Bull. 7 (Bot. Bull. 2):

21. 1891. Type from Australia.

Polytoca Sclerachne (F. M. Bailey) F. M. Bailey, Queensl. Fl. 6: 1849. 1902.

Perennial; culms tufted from a woody base, glabrous, rigid, brandling.

some of them weak and straggling, as much as 130 cm. long; sheaths much
shorter than the internodes. glabrous or sparsely papillose-pilose, the hairs

when present as much as 5 mm. long, ciliate on the margins, the hairs often

much longer toward the lijjule; li^ule a row of stiff hairs about 0.5 mm.
long; blades freely disarticulating from the sheaths, rigid, flat to sub-

involute, 3-7 cm. long, 1.5-3.5 mm. wide, glabrous or minutely pubescent.

often with a few long hairs near the base, the margins scabrous; chasmo-

gamous spikelets about 5 mm. long, glabrous except for short cilia at the

tip of the second glume and lemmas; first glume bifid, nerveless, about

0.5 mm. long; second glume slightly shorter than the spikelet, 5-nerved, the

apex obtuse; sterile lemma as lon<j as the spikelet, 7-9-nerved, obtuse;

fertile lemma punctate-rugose; cleistogamous spikelets 5.5-8 mm. long,

glabrous and shining except for a few minute cilia at the tip; first glume
nerveless, reduced to an obscure rim at the base of the spikelet; second

glume about one-sixth shorter than the spikelet, obtuse to apiculate, 5-7-

nerved; sterile lemma indurate, prominently beaked, nearly as long as the

fertile lemma which it almost completely encloses; fertile lemma punctate-

rugose, chartaceous-indurate, the long beak usually extending slightly as a

hard point through the overlapping margins of the tip of the sterile lemma.

British New Guinea: Western Division: Tarara, Wassi Kussa River,

Brass 8735 (A, US) (on raw clay soils).

Closely related to Cleistochloa subjuncea (Domin) C. E. Hubb., but

that species has truncate or emarginate second glume and sterile lemma in

the chasmogamous spikelets and trunctate second glume in the cleistog-

amous spikelets. The cited specimen has only one chasmogamous spike-

let which is glabrous rather than pubescent. In all other respects it

agrees well with the emended description by Hubbard (loc. cit.) and com-

pares favorably with a topotype in the U. S. National Herbarium. This

specimen was referred to (.'. subjuncm by Chase (17, p. 312).

10. Alloteropsis Presl

Alloteropsis Presl, Rel. Haenk. 1: 343. pi. 47. 1830.

Coridochloa Nees, Edinb. New Phil. Jour. 15: 381. 1833.

Spikelets ovate-lanceolate, dorsally compressed, in pairs or clusters along

the narrow trigonous rachis, the back of the fertile lemma turned toward
it; glumes membranous, unequal, the first smaller, 3-nerved and often

with a short awn or mucro, the second equaling the spikelet, 5-nerved, the

outer nerves submarginal and densely ciliate; sterile lemma similar but

usually of a firmer texture than the second glume, the margins glabrous or
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few weak hairs, enclosing a short cleft palea and sometimes a

flower: fertile lemma chartari-oiis indurate, smooth, with an awn
as much as 5 mm. long, the margins thin and delicately ciliolate, the palea
of a similar texture. Perennial- (ours) with densely tufted culms and few
to several subdigitate racemes.

Type species: AUoteropsis scmialata (R. Br.) Mitchc. (Panicum srmialatum R.

Br.).

1. Allotrmpsis semialata (R. Br.) 1 lit. he, Contr. U. S. Nat. Herb. 12: 210. 1000

;

Rrittonia 2: 124. 1936.

Panicum srmialatum R. Br., Prodr. Fl. Nov. Moll. 1: 192. 1810; F. Muell., Pap. PI.

2: 1" 1885; Maiden, Grass. \. S. Wales 83. pi. 1S9S. Type from Australia.

Cnuhloa scmialata (R. Br.) Kunth, Rev. Cram. 1: 31. 1829.

AUoteropsis distachya Presl, Rel. Haenk. 1: 344. pi. 47. 1830; Scribn., Missouri Bot.

Card. Rep. 10: 37. pi. 23. 1899. Type probably from Luzon, Philippines, but

the locality incorrectly cited by Presl as California. -
'

Coridockloa srmialata (R. Br.) Wvs. Jour. Bot. Kevv Misc. 2: 97. 1S50.

Axonopus semialatus (R. Br.) Hook, f., Fl. Brit. Ind. 7: 64. 1800.

Perennial; culms densely caespitose. slender, erect. 30-100 cm. tall,

glabrous, or more or less pubescent below the inflorescence, the nodes
somewhat bearded; basal sheaths veivety-villous, forming a compact
tufted base to the culm, upper sheaths glabrous to more or less pilose;

ligule membranous, erose, aboul 0.3 mm. long; blades linear. 10-30 cm.
long. 3-7 mm. wide, flat, involute in drying, glabrous to papillose-pilose,

especially below; racemes 2-4, 3-15 cm. long, subdigitate. the rachis

slender, angled, villous; spikelets ovate-lanceolate. 5-6 mm. long; first

glume about half as long as the spikelet. 3-nerved. mucronate or awn-
tipped; second glume pointed or awn-tipped, densely ciliate, the hairs

appresscd at first, finalh widely spreading; sterile lemma similar to the
second glume but slightly more firm, awnless, often sparsely ciliolate on
the margins, enclosing a short hyaline cleft palea and often a slaminate
flower; fertile lemma chtrtaceou.s indurate, bearing an awn as much as

3 mm. long, the margins ciliolate.

British NT.w Cvixka: fentral Division: Kanosia. Carr 11054, 11546
(XV) (on open savannah land); Port Moresby to Kalo, MacGrrgor 57 (US);
Northern Division: About 9 miles northwest of On, Bav, Rcvikr S02 (A,

US) (in rich black .soil of grassland); Western Division: Wuroi, Oriomo
River, alt. 10 30 m„ Brass 5745 (US) (on savannah ridges); Darn Island, Brass 6513
(A, IS) (on hard-packed soil of r

Btass 7^21 (A, US) (occasional on savannah sloped; Ta.ai

Brass \I0» (A, IS) (common on ridges in savannah forest

Island: Malauna Creek, Burcham 151 (US) (ouasional

10459bis (US).

Tropical regions of the Kastern Hemisphere.

1 1 . Hynienaeline Heauv.

HyiiK'tiacliiie Beauv., Fss. A.urost. 48. pi. 10, fig. S. 1812.

Spikelets acuminate, short-pediceled in dense spike
panicles; first glume acute to acuminate. 3 5-nerved. «

long as the spikelet. separated from the second glume

n See Hitchcock, Contr. U. S. Nat. Herb. 12: 210. 1909.
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node; second glume and sterile lemma 5-nerved, acuminate, the lemma
longer and often with an awn-like tip: fertile lemma pale, membranous,

the margins not inrolled, the tip of the palea free. Coarse aquatic peren-

nials with broad, firm, cordate-clasping blades and long contracted or

spikelike panicle- with densely tlowered branches.

Type species: Hymrnachne amplvxiraidis (Rudu'e) Nees (J'ankum awplexkaulr

1. Hymenachne amplexicaulis (Rudge) Necs, Agrost. Bras. 27o. 1829; Piker. Nat.

Pflanzenfam. cd. 2. lie: 49. fig. 26. 1040; Chase, Jour. Arnold Arb. 20: M2.

1939.

Pankum am plexicaule Rudge. PI. Guiana I: 21. pi. 27. 1 805 ; Trin., Sp. Gram. Ic.

2: pi. 205. 1829. Type from British Guiana.

Coarse aquatic perennial; culms succulent, rather stout, usually 1-2

meters or more long, often decumbent below and moling at the nodes;

sheaths rather loose, often overlapping, glabrous or ciliate on the margins;

ligule membranous, 1-2 mm. long; blades flat, rather firm, about 15-35

cm long 1.5-3 cm. wide, acuminate, gradually narrowed from the cordate-

clasping base, the margins scabrous, more or le>s papillose-hispid-ciliate at

the base; panicles 15-30 cm. long, spikelike, the lower branches often

distant; spikelets 3.5-5 mm. long, acuminate, the second glume and sterile

lemma scabrous on the nerves, the lemma often awn-pointed; fertile lemma

thin-membranous, about 3 mm. long.

British New Gcinea: Western Division: Lake Daviumhu, Middle Ely

River, Brass 7613 (A, CS) (sporadic in Orvza and Lrrrsia stands of swamp margins).

Netherlands New Glinka: Bruine River, alt. about 100 m„ Dorters ran Leewurn

11149 (GH).
Tropiea! and subtropical regions of both hemispheres.

12. Digitaria Heist, ex Haller >
2

Digitaria Heist ex Haller. Hisl Stirp Helvet 2: 244. 1768; Scop., Fl. Gain. ed. 2.

1: $2. 1772.

Sxnthrrisma Walt., Fl. Carol. 76. 1788.

Spikelets lanceolate or elliptic, nearly plano-convex, in twos or threes.

rarelv solitary, subsessile or short-pediceled. alternate in two rows on one

side of a 3-angled, winged or wingless rachis, the back of the fertile lemma

turned toward it; glumes unequal, the first minute or wanting, the second

as long as the spikelet or shorter: sterile lemma as long as the spikelet;

fertile lemma cartilaginous, the margins hyaline, not inrolled. Annual or

perennial, often weedy era-ses with membranous or hyaline ligules and

slender racemes digitate or approximate on a short axis.

Type species: Digitaria sangttimilis (L.) Scop. (Pankum sanguinak L.).

Key to the Species

Hitchcock (Rhodor;

Hitchcock indicates.
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2. Spikelets 2.5 mm. or more long (only ah. nil 2 mm. in D. Baileyi).

5. First glume wanting or minute; second glume about one-third as long as the

(> Raceme- mosth S 10, approximate, not diuitate; first glume often wanting

6. Racemes 3-5, digitate or rarely 1 or 2 below; first glume a small dell or I

5. Fir.^t glume small but distinct; second glume half as long as the spikelet or

7. One spikelet of the pair usualh undi .eloped; blades strict. 3. /). abortira.

7. Roth spikelets of the pair well developed; blades lax and spreading.

8. Sheaths papillose pilose
; spikelet- about 5 mm. Ion.:.... 2. I> snnKumahs

S. Sheaths glabrous; spikelets j.s mm. long or shorter f>. /). Baileyi.

I. Digitaria longi-sima Mez, Repert. Sp Xov. 18: 26. 1922. Type from New

Panirum heteranthuw Xees & Mey. var. paehynnhis Hack., Philip. Jour, Sci. Bot.

3: 167. 1908. Type from the Philippines.

Malaria heterantha (Xees X Mev.) Men. var pachvrachis (Hack.) Merr., Enum.
Philip. Fl. PI. 54. 1925.

Perennial; culms glabrous, ascending and creeping, as much as 1 meter
long; sheaths glabrous, somewhat keeled; ligule 2-3 mm. long, subtrun-
cate, denticulate; blades flat, rather firm, 5 7 mm. wide, as much as IS

cm. long, both surfaces glabrous, scabrous on the margins; racemes 2-4,

digitate, erect or somewhat spreading, 12-18 cm. long, the rachis glabrous,
rather broad and thick; spikelets paired, 5-6 mm. long, one nearly sessile.

the other on a pedicel about two-thirds the length of the spikelet or longer,

the pedicel rather stout and somewhat hollowed out on the side next to

the lower spikelet; first glume obsolete, obtuse to bifid; second glume half

to two-thirds as long as the spikelet, 3 -nerved, silky-pubescent between
the nerves; sterile lemma 11-13-nerved, glabrous except for the silky-

pubescenl margins; fertile lemma pale.

New Ireland: Peekel 301 (US, type fragment).

\cu Ireland; Peleliu t(

Closely related to nivjiaria hmhata Willd., to which specimens have
been referred, but differing in having somewhat larger nearly glabrous
spikelets, in which the sterile lemma is 11-13-nerved rather than 7-9-

nerved, usually a broader and thicker rachis, and leaves of a somewhat
firmer texture. The two also differ in habit, D. barbata being very stoloni-

ferous while D. longhsima has decumbent and creeping culms but no true

Judging from the original description. Digitaria Kanvhirac Ohwi (56,

p. 543), described from I'eleliu, seems, referable to I), longissima. This
latter species is known to occur in Peleliu, since a specimen in the U. S.

National Herbarium {Burcham 150) was collected there in 1944.

2. Digitaria sanguinalis (L.) Scop., Fl. Cam. ed. 2. 1: 52. 1772.

Panicum sanguinale L., Sp. PI. 57. 1753; Trin., Sp. (bam. Ic. 1: pi. 03, 94. 1828.
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Digitaria marginata Link, Enum. PI. 1: 102. 1821. Type from Brazil.

Digitaria fimbriata Link, Ilort Mi-rol. 1: 226. 1827. Type from Brazil.

Vv, .;..,,,., , inguinah 1 - Dili Fl Haut P\ r 77.1867.

Syntherisma fimbriata (Link) Nash, Bull. Torr. Bot. Club 25: .^02. 1898.

Svnthrrisma marginata (Link) \adi, \". Amur. Fl. 17: 154. 1012.

Digitaria adscendens (H.B.K.) Henr., Blumea 1: 92. 1934.

Annual ; culms weak and spreading, as much as 1 meter long, profusely

1. ranching below, glabrous; sheaths, at least the lower, papillose-pilose;

ligule about 2 mm. long, erose; blades 3-8 mm. wide, 4-10 cm. long,

glabrous or somewhat pubescent; racemes about 3-10, sometimes only 2,

unequal in length, digitate or in two whorls; rachis winged, the wings

slightly broader than the central rib, glabrous except for the scabrous mar-

gins; spikelets lanceolate-elliptic, about 3 mm. long; first glume small but

distinct; second glume half as long as the spikelet or longer, narrow. 3-

nerved, ciliate; sterile lemma strongly nerved, the lateral internerves

appressed-pubescent, the hairs sometimes spreading at maturity; fertile

lemma pale to tawny.

British New Guinea: Central Division: Hisiu, Carr 11439 (US, NY).

Northeast New Guinea: Mo robe District: Finschhafen, Sawyer 83, 92

Common weed in cultivated and waste -round in tropical and temperate regions of

both hemispheres.

Extremely variable in the amount of indument on the sterile lemma,

some specimens appearing almost glabrous, while others have spikelets

which are strongly fimbriate. Plants with this latter condition have been

segregated and given varietal or even specific rank {Digitaria fimbriata

Link). These segregates seem untenable, however, when it is seen that

spikelets varying from essentially glabrous to strongly fimbriate may be

found in the same inflorescence. Carr 11439 is exceptional in having a

<

3. Digitaria abortiva sp. nov. Plate II.

Annua 25-50 cm. alta; culmis glabris, gracilibus, erectis vel adscenden-

tibus; vaginis carinatis, papilloso-pilosis, quam internodiis longioribus;

ligula membranacea, erosa, cireiter 2 mm. longa; laminis strictis, lanceo-

lato-linearibus, 2-8 cm. longis, 2-5 mm. latis, utrinque scabris et supra

plus minusve papilloso-pilosis; pedunculo longe exserto; racemis 3-4

(rarius 7), digitatis vel approximatis, 4-7 cm. longis, lloribus confertis,

rhachi anguste alata. ad imam basin minute pubescente, marginibus scabris;

spiculis cireiter 2.5 mm. longis. plerumque solitariis. ad basin pedicelli

abortivum ut videtur spiculum ferentibus; gluma prima scariosa, cireiter

0.2 mm. longa, acuta; gluma secunda angusta, 3-nervia, quam spicula cir-

eiter tertia parte breviore, marginibus et inter nervos adpresse sericeo-

pubescentibus, denique pilis plus minusve patentibus; lemmate sterili 5-

nervia, nervis tribus prominentibus, ceteris obscuris, marginibus scariosis,

plus minusve sericeo-pubescentibus, inter nervos sparsim pubescente; lem-

mate fertili straminea vel subfusca.

British New Guinea: Central Division: Kanosia, Carr 11108 (VS. XV,
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Related to Digitaria sanguinalis, but differing in the more erect habit,

smaller strict leaves, long exserted inflorescence, and smaller spikelets

which are usually borne singly rather than in pairs. Comparison may also

be made with J), Ilcnryi Rendle, but that species has a spreading habit,

paired spikelets, glabrous sheaths, and a sterile lemma strongly 5-7-

nerved. Digitaria abortiva has three strong nerves and usuallv two addi-

tional weak nerves, one on each side of the midnerve. Digit aria llrnryi is

not known from New Guinea. The specific epithet refers to the fact

one spikelet of the pair usually fails to develop, being represented merelv
by a small vestige at the base of the pedicel of the solitary spikelet.

4. miliaria pruri.'ii.s (Fiseh. rx Trin. ) Hum- ,n Miguel, PL lungh. 37Q. 1854; Hitch,
Brittonia 2: 120. 1W6.

Panicum pruricns Fisch. ex Trin.. Cram P.ui. 77. 1S20, Sp. Cram. Ic. 1: pi. 92.

1828; Hack., Hot. Jahrb 6: 234. 1885. "F.x Inss. Sandw. et Marchion."
Panicum microbachnr PresI, Rel. Haenk. I: 2'>s. 1SS0. 1

•'

Digitaria consanguinra Gaud, in Frcvc. Yoy. Fran. 410. 1830. Type lrom
Hawaiian Islands.

Panicum san-uinalr L. var. microbachnr < PresI i Hack.. Hot. Jahrh. Li: 2s<). 18W);
K. Schum., Notizbl. Rot. Gart. Berlin 2: 92. 1898.

Synthcrisma prurirns (Fisch. ex Trin.) J. ('. Arthur. Torreya 19: 85. 1019.

Synthcrisma microbachnr ll'ivsl) Hitchc. Mem Bishop Mus. 8: 177. V)22.

Digitaria microbachnr (PresI) Hcnr., Med. Rijks Herb. Leiden 61: 13. 1930.

Annual; culms ascending or decumbent, as much as 1 meter or more
long, glabrous, branching and rooting from the lower nodes: sheaths mostly
shorter than the internodes, glabrous to more or less densely papillose-
pilose; ligule 2-4 mm. long; blades 5 15 (rarely 20) cm. long", 5-10 mm.
wide. lax. glabrous or slightly pubescent below, scabrous and often undu-
late on the margins; racemes S- -10. aggregated. 8 14 cm. long, erect or
somewhat spreading, the rachis angled and with scabrous margins; pedicels
angled or narrowly winged, the longei 1.5 2 mm. long; spikelets more or

less pubescent, lanceolate-elliptic. 2.5-3 mm. long; first glume wanting or
very small, second glume about one-third as long as the spikelet or reduced
to a minute nerveless scale; sterile lemma equaling or slightly exceeding
the fertile one, 5-7-nerved; fertile lemma pale.

British New ('.tinea: Northern Division: About 1 mile north of Fast
Embi Lake, Reeclcr S2V (A. FS ) (in abandoned native garden) ; Cent ral Divi-
sion

: Mafulu, Brass 5522 (A, FS) (old garden and deforested land) : Kanosia, Carr
11031 (NY) (light shade); Hisiu, Carr 11440 (NY) (open places); Western
Division: Daru Island, Brass 6305 (A, FS) (common weed in gardens);
Goo deno u g h Island: Haiwali, Bun ham 120 (US) (grassy clearing in rain-
forest). Northeast New Giinea: Wrinland 75 (FS); Morobe District:
Near Kajabit Mission, alt. about 300 m., Clrmms 10630 (FS), New Britain:
Parkinson 66 (FS).

China to the Philippines, Malaysia, New Guinea, and mam Pacific Islands.

ibitat is given, but a Haenke sheet in the herbarium
(photograph and fragment at US) shows three

ne (a smaller specimen) is labelled "Mexico"; the

"Panicum mirrobachne," while the one on tin-

two larger specimens seem to be the same and
,'raph and spikelets agree well with Prcs|\ descrip-
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Closely related to Digilnria sair-uinalis, but differing in having an obso-

lete first glume and the second glume obsolete to one-third the length of

the spikelet.

5. Digital!;, radirosa (I'resl) Miq., Fl. Incl. Hat. 3: 437. 1855.

Panicum radkosum Presl, Rcl. Haenk. I: 297. 1K30. Type from the Philippines.

Annual; culms ascending, 40-80 cm. long, branching and rooting from

the lower nodes; sheaths mostly shorter than the internodes, the lower

often somewhat pubescent, the upper glabrous; ligule 1-2 mm. long,

truncate, erose; blades 4-12 cm. long, 4-7 mm. wide, scaberuious on

both surfaces, sometimes with a few hairs on the upper surface near the

ligule, margins scabrous and often undulate, midnerve prominent, whitish;

racemes usually about 3 (sometimes only 2 or as many as 5), digitate,

mostly 7-15 cm. long, suberect to somewhat spreading, the rachis narrowly

winged; spikelets paired, lanceolate, about 3 nun. long: first glume minute

but evident; second glume about one-third the length of the spikelet, nar-

row, pubescent along the margins: sterile lemma about equaling the fertile

one, appressed-pubescenl along the margins, the soft white hairs often

somewhat spreading; fertile lemma pale.

Oro Bay, Reeder 817 (A, US) (in jungle clearing forming mats); Western
Division: Gaima, Lower Fly River, Brass 8324 (A, US) (abundant as a weed in

native Hardens). Xi: i n iri.axds New Guinea:

11 si < i Re-ion, Kxplorat :

Dorters van Leeuwen 10498 (NY).

China to the Philippines and New Guinea.

Closely related to Digitaria pruriens, but a more delicate species with

thinner, narrower blades, more slender culms, essentially glabrous foliage,

and fewer, more lax racemes.

6. Dipitaria Hailevi (Henth.) Hu-hes, Keu Hull. TO: 308. 1923.

Panicum Haileyi Benth., Fl. Austral. 7: 471. 1878; F. M. Bailey, Compr. Cat.

Queensl. PI. fig. 586. 1909-13. Type from Australia.

Culms ascending or suberect, 50-100 cm. tall, slender, glabrous, but the

lower internodes under a lens very minutely papillose-roughened, the nodes

glabrous; sheaths scaberuious, shorter than the internodes. slightly keeled

toward the summit, the hyaline margins extending into slight auricles 2-3

mm. long connected by the slightly shorter brownish ligule; blades flat,

7_14 cm . long, 3-5 mm. wide, scabrous on both surfaces, the pale mid-

nerve rather prominent below; inflorescence long-exserted, of 6-9 slender

ascending to spreading racemes on a slender angled axis about 8 cm. long,

the lower two often rather distant: racemes 6-15 cm. long, the slender

angled rachis puberulent in the axil, scabrous on the angles, interrupted

below, the lowermost with appressed branchlets of 2-4 spikelets at the

base; pedicels angled, scabrous, the longer about 2 mm. long; spikelets in

pairs or often in threes. 2-2.5 mm. long; first glume hyaline, minute to

nearly 0.5 mm. long; second glume about half to three-fourths as long as

the spikelet, 3-5-nerved, fringed with silky hairs about 0.5 mm. long;

sterile lemma 7-nerved, the outer internerves on each side bearing silky

hairs similar to those of the second glume, these appressed to somewhat

spreading; fertile lemma pale.



294 JOURNAL OF THE ARNOLD ARBORETUM [vol. xxix

British New Guinea: Central Division: Astrolabe Range, Arnot 38

(US); Western Division: Tarara, Wassi Kussa River, Brass 8695 (A, US)

Australia and New Guinea.

Brass 8695 was cited by Chase (17, p. 307) as Digitaria quinhoensis

A. Camus (type fragment at US), an Indo-Chinese species of similar size

and habit but bearing larger spikelets (3 mm. long), which are much less

pubescent and have the first pair of lateral nerves on the sterile lemma
close to the midrib, the second glume only about one-third as long as the

spikelet, and a fertile lemma which is brown at maturity.

7. Digitaria longiflora (Retz.) Pers., Syn. PI. 1: 85. 1805; Hitchc., U. S. Dept. Agric.

Misc. Publ. 243: 171. fig. 110. 1936.

Paspalum longiflonan Retz., Obs. Ho). 4: IS. 1786. Type from India.

I'annum UmgUhnmn (Ret/ ) CmeL Syst Nat. 2: 158. 1791.

Svnthcrisuia longiHora (Retz.) Skeels, I . S. Dept. Airric Hur. PI. Indust. Bull.

261: 30. 1912.

Perennial; culms glabrous, creeping and producing stolons, forming

dense mats, the upright flowering portion about 15 cm. or more tall;

sheaths glabrous, shorter than the internodes; ligule membranous, more or

less truncate, erose. about 1 mm. long; blades ovate-lanceolate, about 1.5-2

cm. long, 3 mm. wide, glabrous on both surfaces, the margins slightly

coriaceous-thickened and scaberulous; racemes mostly in pairs, densely

flowered, 3-4 cm. long, the slender rachis winged, glabrous, the wings
broader than the midnerve; pedicels terete, glabrous, the longer not more
than 1 mm.; spikelets minutely pubescent, about 1.5 mm. long and 0.6 mm.
broad; first glume a delicate hyaline scale; second glume equaling the

spikelet, 5-nerved; sterile lemma 7-nerved; fertile lemma pale.

British New Guinea: Northern Division: About 9 miles northwest
of Oro Bay, Reeder 811 (A, US) (forming dense mats at the edge of a water hole).

Japan to India, Malaysia, and New Guinea. Introduced in tropical America.

8. Digiiiiriu violaseens Link, Hort. Berol. 1: 220. 1827; Hitchc, U. S. Dept. Agric.

Misc. Publ. 243: 170. fig. UW. 1950; Chase, Jour. Arnold Arb. 24: 86. 1943.

Type from Brazil.

Panicum violaseens (Link) Kunth, Rev. dram. 1: 33. 1829; Hack., Bot. Jahrb. 13:

Paspalum chinensis Nees in Hook. & Arm, Bot. Beechev Vov. 231. 1S36. Type from
China.

Paspalum miniititlorinn Steud., Svn. PI. Glum. 1: 17. 1854 (non Desv. 1831);

F. Muell., Vict. Nat. I : 108. 1884. Type from China.

Digitaria chinensis (Nee-) A Camus, Not. Syst. Lecomte I: 48. 1923 (non Hornem.

Svntherisrna chinensis (Nees) Hitchc, Contr. U. S. Nat. Herb. 22: 408. 1922.

Annual; culms erect, tufted, slender, 50-70 cm. tall, glabrous; sheaths

glabrous, mostly shorter than the internodes; ligule more or less truncate,

slightly erose; blades glabrous, linear, 6-15 cm. long, 3-6 mm. wide;

racemes 3-7, 6-12 cm. long, densely flowered, digitate or approximate on a

short axis, the glabrous rachis about 0.5 mm. wide, broadly wingerl and
scaberulous along the margins; pedicels terete to slightly flattened, mi-

nutely scabrous, as much as 2 mm. long; spikelets elliptic", about 1.5 mm.
long and 0.7 mm. wide; first glume wanting; second glume slightly shorter

than the spikelet, 3-nerved, pubescent between the nerves and along the
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margin; sterile lemma about equaling the fertile one with 3 distinct nerves

and one or two obscure pairs, and with indument like that of the second

glume; fertile lemma dark brown at maturity.

British New Guinea: Northern Division: About 9 miles northwest

of Oro Bay, Reeder S3J (A, I'S) (in old abandoned jeep trail). Northeast New-

Guinea: Mo robe District: Abe ve Molambing River, alt. about 2000 m.,

Clemens 10350 (US). Ni.tiieki.ands \i \\ C,nxi..\: Halim River, alt. 1600 m.,

Brass 11822 (A, US) (sanch soil on deforested slopes).

Tropics of both hemispheres.

Readily distinguished from I), longiflora by its erect habit, longer leaves

and racemes, and the dark brown fertile lemma.

9. Digitaria perpusilla Pilger, Bot. Jahrb. 69: 253. 1938.

Annual; culms slender, tufted, 4-7 cm. tall, glabrous; sheaths longer

than the internodes. pilose, the hairs spreading, white, about 0.5 mm. long;

ligule about 0.5 mm. long, more or less truncate, slightly erose; blades

lanceolate, 6-8 mm. long, about 1 mm. wide, somewhat pilose with hairs

similar to those of the sheath, the margins coriaceous-thickened and scaber-

ulous; racemes in pairs, up to 20 mm. long, the slender rachis somewhat

winged, scaberulous on the margins, glabrous, rather densely flowered, the

pedicels up to 1.3 mm. long, mostly shorter: spikelets glabrous, elliptic,

about 1.2 mm. long and 0.6 mm. wide; first glume wanting; second glume

about two-thirds the length of the spikelet, 3-nerved, the margins hyaline:

sterile lemma as long as the spikelet, 7-nerved, the three central nerves

close together; fertile lemma dark brown at maturity, somewhat indurated

except for the hyaline margins; palea similar to the lemma in texture;

caryopsis oblong-ellipsoidal, white, the embryo small (about one-third the

length of the caryopsis), brown.

Endemic. Known only from the type collection.

13. Eriochloa H. B. K.

Eriochloa H.B.K., Nov. Gen. et Sp. 1: 94. 1815.

Spikelets dorsally compressed, more or less pubescent, solitary or in

pairs, short-pediceled or subsessile, in two rows on one side of a narrow,

usually hairy rachis, the back of the fertile lemma turned away from it;

rachilla below the second glume thickened into a ring- or bead-like callus;

first glume wanting or reduced to a minute sheath surrounding the callus

and adnate to it; second glume and sterile lemma subequal, membranous,

acute or acuminate; fertile lemma indurate, minutely papillose-rugose,

the margins slightly inrolled, the apex mucronate or short-awned. An-

nuals or perennials with terminal panicles consisting of few to many racemes

racemose along the main axis.

Type species: Eriochloa distachya H.B.K.

1. Eriochloa procera (Retz.) C. E. Hubb., Kew Bull. 1930: 256. 1930.

Agrostis procera Retz., Obs. Bot. 4: 19. 1786. Type from India.

Milium ramosum Retz, Obs. Bot. 6: 22. 1791. Type from India.

Eriodilou ramosa (Retz.) Kuntze, Rev. Gen. 2: 775. 1891.

Annual or perennial; culms tufted or solitary, erect or ascending, 30-
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100 cm. tall, glabrous or minutely puberulent, the indument more notice-

able below the inflorescence; nodes glabrous to rather densely velvety-
puberulent; sheaths glabrous or the lower slightly puberulent, keeled
above; ligule a ring of whitish hairs 0.6-0.8 mm. long; blades glabrous.
4-20 cm. long, 2-S mm. wide, flat or involute when dry; racemes few to

many, simple or the lower ones branching, rather distant on a flattened
puberulent axis about 0.5 mm. wide, scabrous on the angles; pedicels soli-

tary or paired, the longer 1.5-2 mm. long, seabrous hi.spidulous, the apex
bearing long stiff hairs from one-fourth to as long as the spikelet; spikelets
about 3 mm. long, sparsely appressed pilose; liist glume reduced to a
minute sheath around the callus; second glume and sterile lemma sub-
equal, S-nerved, acuminate, the lemma usually slightly shorter, epaleate;
fertile lemma pale, minutely rugose, about 2 mm. long, with an hispidulous
mucro about 0.5 mm. long or less.

British New Guinea: Central Division: Aroa River, Carr U4M (US,

Warmer regions of ihe Old World: introduced into tropica] America.

A variable and wide ranging species. The cited specimens are some-
what unusual in being erect, densely tufted, and apparently perennial.

The leaves are rather narrower than usual and are closely involute. In

the character of the spikelets, however I can find no significant differences.

14. Paspalum L.

Spikelets plano-convex, or sometimes unequally bi-convex or even con-
cavo-convex, subsessile or short-pedicelcd, solitary or in pairs, in 2-4 rows
on one side of a narrow or winged rachis. the bad; ol the fertile lemma
turned toward it; first'glume typically wanting (sometimes slight lv devel-
oped in P. vaginatum); second glume and slerile lemma usually "similar,

membranous (sterile lemma indurate in some specimens of /'. scrobinihi-

tum)\ fertile lemma and palea chartaceous-indurate, the margins of the
lemma inrolled at maturity. Annual or perennial grasses of various habi-
tat, widely distributed in the warmer regions of both hemispheres.

Type SPECIES: Paspdum virgatum L. hide Piker Nat. Ptlan/enfam. ed. 2. 14e:

Key to the Species

long stolons or rhizomes present,

2. Spikelets glabrous, 1

2. Spikelet-, .silks ciliate on the margin, less than .! mm. lone, blades ilat

2. P. conjugatu
. Plants not creeping; culm, sometimes more or less decumbent and rooting

llltil1 ' lemma pale 3. P. panic ulalu

3. Spikelets l.S mm. or more lone., racemes not lax, the rachis at least 1 mm. wid
fertile lemma brown at maturity.

t Glume and sterile lemma 3-nerved.

v Spikelets apiculate, in 4 rows (at least in the central part of the raceme). .

6. /'. longifoliu

5. Spikelets obtuse, in two rows 5. /'. orbiculat

4. Glume and sterile lemma 5-7-nerved.
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1 r.i-|p.ilmii vajiinatum Swartz, Prorlr. Veji. Ind. Occ. 21. 1788; Trin., Sp. Gram. Ic.

1: pi. 120. 1828; Chase, Contr. U. S. Xat. Herb. 28: 41-45. fig. 19. 1929; Hitchc,

Proc. Linn. Soc. N. S. Wales 5 1: 145. 1929. Type from Jamaica.

Paspalum littorale R. Br., Pmrlr. Fl. Nov. Holl. 1: 1SS. 1810. Type from Australia.

Paspalum distirluoii L. var. littomlr R. Hi.) F. M. Haik\ . Oiieeiidand Grasses 2.v

1888; White, Proc. Roy. Soc. Queensl. 34: 15. 1925.

Perennials with long creeping rhizomes and also stoloniferous; flowering

culms 8-60 cm. tall, glabrous; sheaths longer than the internodes, over-

lapping, often keeled, the margins hyaline, glabrous except for a few weak
hairs near the ligule; ligule membranous, about 0.5 mm. long; blades 2.5-

15 cm. long, 3-8 mm. wide at base, narrower than the summit of the sheath,

more or less involute; racemes usually 2 (rarely 3-5), conjugate or

closely approximate at first, often spreading or retlexed at maturity; rachis

1-2 mm. wide, 3-angled, often distinctly zig-zag, especially toward the

end; spikelets solitary, imbricate, elliptic, glabrous, 3.5 4 mm. long; first

glume wanting or rarely slightly developed; second glume and sterile

lemma equal, thin, weakly 5-nerved, but the midnerve of the second glume
often suppressed, the sterile lemma often transversely undulate; fertile

lemma 2.5-3 mm. long, slightly concave-convex, and with a tuft of short

stiff hairs at the apex, clasping the palea for only about two-thirds of

British New Guinea: Gulf Division: Krema, Brass 1229 (GH, US);
Western Division: Daru Island, Brass 6285 (A, US) ; coast between Oriomo
and Fly Rivers, Brass 640S (A, US) (open beach).

Tropical and subtropical coasts of both hemispheres.

Often confused with P. distichum L., a closely related species which

differs in having more turgid spikelets, an appressed-pubescent rather than

glabrous second glume, and the fertile lemma clasping the palea for its

entire length.

2. Paspalum conjugatum Bergius, Act, Helv. Phys. Math. 7: 129. pi. 8. 1762; Trin.,

Sp. Gram. Ic. 1: pi. 102. 1S2S; K. Schum. and Lauterb., Fl. Deiit.-cli. Schutzgeb.

Siidsee 176. 1901; Chase, Contr. U. S. Xat. Herb. 28: 162 loS. t, K . 105. 1920;

Hitchc, U. S. Dept. Ami,. Misc. Publ. 24.U 229. fig. 177. 1956; Pilper, Xat.

Pflanzenfam. ed. 2. 14e: 61. jig. 33. 1940. Type from Surinam.

Perennial; extensively creeping with leafy, compressed, wiry stolons, as

much as 2 meters long, the upright flowering branches 20-60 cm. tall,

simple or sparim runs or the nodes often pubescent, those

of the stolons usually conspicuously pilose; sheaths loose, compressed, the

margins ciliate, at least on the upper half, often pubescent on the collar,

otherwise glabrous; ligule membranous, about 0.5 mm. long and with a

ring of white hairs back of it. these as much as 2 mm. long; blades flat,

thin, 8-12 cm. long, 5-15 mm. wide, the margins scabrous or ciliate-hispid,

usually glabrous below and sparsely pubescent to glabrous above; racemes

in pairs, rarely a third below, widely divergent, 8-12 cm. long, the rachis

flattened; spikelets solitary. 1.5-1.7 mm. long, ovate, light yellow, con-

spicuously silky-ciliate on the margins, otherwise glabrous; second glume
and sterile lemma equal; fertile lemma pale, not strongly indurate.

British New Guinea: Central Division: Dieni, Ononge Road, alt. 5C0

m., Brass 3035 (A, 1 Si (common along roadside and covering rest-house clearing);

Oro Bay. Rcrdrr 799 (A, US) (in sandy soil of borrow pit, forming mats); West-
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em Division: Gaima, Lower Fly River, Brass 8325 (A, US) (massed as a

weed in native gardens). Northeasi Nkw Guinea: Morobe District:
Finschhafen area, four miles south oi Langemak Bay, Sawyer 54, 108 (A). Nether-

lands New Guinea Reese Region, Gelder River, alt. about 100 m., Dorters van

Leeuwen 0252 (CAl). Solomon Islands: San Cristoval: Brass 2817 (GH).

Widely distribute.] in the tropics and subtropics of both hemispheres.

3. Paspalum panieiilatuni L.. Syst. Nat. ed. 10. 2: 855. 1759
i

1 "* Trim, Sp. Gram. 1c.

2: pi. 127. 1829.

Perennial; culms caespitose, subereel or ascending, 50-100 cm. tall,

glabrous or the nodes often more or less pubescent with stiff ascending

hairs; sheaths usual]} longer Ihan the inlernodes. keeled. papillose-hispid

to j>apillose-pilose, the hairs as niueh as 5 mm. long; ligule about 0.5 mm.
long, membranous, and bearing behind it a dense row of white hairs as

much as 12 mm. long; blades tlat. spreading. 10 40 cm. long. 10-25 mm.
wide, from coarsely hispid on both surfaces and with a long tuft of white

hairs at the base to scabrous or sometimes glabrous except at base and
along the margin, the midnerve prominent beneath; panicle 10-20 cm.
long, of numerous spreading to somewhat drooping ra< ernes, the lowermost
as much as 10 cm. long; spikelets in pairs, subhemispheric, 1.3-1.5 mm.
long, on slender pedicels, crowded ahum the slender angled rachis; glume
and sterile lemma equal, 5-nerved. the Literal pair contiguous, glume loosely

pubescent with delicate hairs, the sterile lemma with similar hairs along

the margin, sometimes throughout : fertile lemma pale.

British New Guinea: Northern Division: About 8 miles northwest of

Oro Bay, Reeder 805 (A, IS) (growing in sand at edge ol coconut grove); Good-
enough Island: Two miles west ol Haiuali, Km, ham 154 (US) (scanty soil

among boulders in dense secondary growth nor native village)

Mexico and the West Indies to Argentina, West Anita, Society Islands. Australia,

and New Guinea.

4. Paspalum serobiculatum L„ Mant. 1: 29. 1767; F. Muell , Pap. PI. 2: 55. 18S<>.

Type Horn India.

Paspalum carlihu-im urn Presl, Rel. Ilaenk. 1: 21o. 1SS0: K. S. hum. and Lauterb.,

Fl. Deutsch. Sehu!/geb. Sudsee 175. 1 »C 1 . T> pe from the Philippines.

Paspalum tollman Steud.. Svn. PI. Glum. 1: 28. 1854; K. Schum, Bot. Jahrb.

9: 105. 1887. Type from Java.

Culms solitary or tufted, 50-100 cm. tall, erect or ascending, sometimes
somewhat decumbent and rooting from the lower nodes, often rather stout

;

sheaths glabrous, longer than the internodes, compressed-keeled, especially

toward the summit; ligule membranous, 0.5- 1 mm. long, with a row of
tawny hairs back of it. or these sometimes wanting or obscure; blades
glabrous, firm, flat or folded, 15-50 cm. long, 7-12 mm. wide, the margins
scabrous, the upper surface more or less glaucous; racemes 2-5 (rarely

up to 8), alternate on a slender, glabrous, angled axis; rachis 1.5-3 mm.
wide, the margins minutely scabrous; spikelets solitary, imbricate, glabrous,
orbicular to ovate, 2-6 mm. long; second glume membranous, 5-nerved;
sterile lemma 5-7-nerved. membranous or sometimes indurate (P. cartila-

gineum Presl); fertile lemma dark brown at maturity.

Oro Bay, Reeder 818 (US) (open, low swamp> ground); about \ miles south of

81. 1762, Linnaeus gives the habitat as
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Dobodura, near Sambogo River, Reeder 826 (US) ; Gulf Division: Maclatchi

Point, Brass 1183 (GH, US) (in clumps on the beach); Western Division:
Daru Island, Brass 6297 (A, US) (common on wet pathways and in garden clearings)

;

Palmer River, 1 mile above junction with Black River, Brass w48 (A, US) (sand

binder on gravel hanks); Lake Daviumhu, Middle Fly River, Brass 7529 (A, US)

(restricted to swamp margins); Gaima, Lower Fly River, Brass 8302 (A, US)

Malauna Creek, Burcham 129 (IS) (scanty moisl soil along creek bed and banks).

Northeast New Guinea: Mo robe District: 4 miles south of Langemak

Bay, near Finschhafen, Sawyer 94 (A).
,
Nether lands New Guinea: Balim River,

alt. 1600 m., Brass 11S17 (A, US) (rare on deforested sloped ; Bernhard Camp, Iden-

burg River, alt. 50 m., Brass 13784 (A, US) (on logs floating in lagoons and quiet

backwater).

Tropics and subtropics of the Old World.

A variable species, but readily distinguished by its robust habit and

7-nerved sterile lemma. Paspalum cartilagineum is here considered as a

synonym, since there is no reliable character by which it may be separated.

The indurate sterile lemma might seem to be specific, but this breaks down

when it is found that on the same plant both indurate and membranous

sterile lemmas may be present. Some spikelets show half the sterile lemma

indurate and the other half membranous.

4a. Paspalum scrobiculatum L. var. bispicatum Hack. ex. Merr., Fl. Manila 86.

1912; Kncuck.. All-. Bot. Zeitschr. 20: 146. 1914. Type from the Philippines.

Distinguished from the species by its slender culms 30-50 cm. tall

and its 2 (rarely 3 ) racemes 3-5 cm. long, usually not more than 1 cm. dis-

tant. The inflorescence is typically long exserted on a slender peduncle

and the spikelets are orbicular to elliptic, about 2 mm. long.

British New Guinea: Northern Division: About 9 miles northwest

of Oro Bay, Reeder 815 (A, US) (rather common in wet areas, forming rosette-like

clumps); Goodenough Island: Haiwali, Burcham 122 (US) (grassy clear-

in- in rain fores!, well drained sandy loam).

India to China, the Philippines, and New Guinea.

5. Paspalum orbiculare G. Forster, Fl. Ins. Austr. Prodr. 7. 1786; Hack., Bot. Jahrb.

13: 258. 1890; Hitchc, Mem. Bishop Mus. 8(3): 178. fig. 68. 1922. Type from

the Society Islands.

Paspalum scrobiculatum L. fi orbiculare (G. Forster) Hack., Bot. Jahrb. 6: 233.

1885.

Culms tufted, erect, glabrous, 40-80 cm. tall; sheaths glabrous, longer

than the internodes, compressed-keeled especially toward the summit; ligule

membranous, about 0.75 mm. long; blades elongate, fiat or sometimes

folded, 5-10 mm. wide, the upper surface somewhat glaucous and some-

times with a few long hairs near the ligule, the margins minutely scabrous;

inflorescence long-exserted, consisting of 3-5 (rarely to 7 ) racemes, 3-6 cm.

long, alternate and 1-2 cm. distant on a slender axis; rachis 1.5-3 mm.
wide, scabrous on the margins; spikelets glabrous, oval to nearly circular

with obtuse apex, about 2 mm. long, usually solitary (occasionally paired),

imbricate, in 2 rows (rarely 3 or 4 rows) on the rachis; glume and sterile

lemma equal, thin, 3-nerved; fertile lemma brown at maturity.

British New Guinea: Goodenough Island: Malauna Creek, Burcham
130 (US) (occasional in moist spots along creek bed and hanks). Northeast New
Guinea: Morobe District: Four miles south of Langemak Bay (near
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Finschhafen), Sawyer 93 (A); Wantoat, alt. about 1000 m., Clemens 11047 (US).

Solomon Islands: San Cristoval: Waimaura, Brass 2841 (OH).

Tropics and subtropics of the Old World.

Readily distinguished from Paspal'um scrobiculatum by its 3-nerved

glume and sterile lemma and its usually more numerous racemes, which

are distant on the axis. The species may also be compared with P. longi-

jolium, but that species has apiculate spikelets which are borne in pairs

and are in four rows, at least in the central part of the raceme. The
racemes are usual]_\' much more numerous and the rachis is broader.

6. Paspalum longifolium Roxb., Hurt Hum 7 IS14, nomen, Fl. Ind. 1: 283. 1820,

descr.; Trin, Sp. Gram. Ic. 2: pi. 138. 1829; F. Muell., Pap. PI. 1: 74. 1876.

Type from India.

Paspalum jlrxuosuvi Klein ex PresI, Rel. Haenk. 1: 215. 1830. Type from the

Philippines.

Paspalum a^natum Steud , Syn. PI. (Hum I: 'S 1 S 5 4 Tvpe from Java.

Paspalum scrobiculatum 1. var. philippiiit nsis Merr, Philip. Jour. Sci. 1: Suppl. 345.

1906. Type from the Philippines.

Paspalum longifolium Roxl). var. trichncoleum Hark.. Philip. Jour. Sci. Bot. 3:

167. 1908; Hitchc, Brittonia 2: 121. 193o. Type from the Philippines.

Paspalum scrohiculat uni L. var longifolium (Roxb.) Domin, Bibl. Bot. 85: 288.

1915.

Perennial; culms solitary or tufted, rather stout, 80-130 cm. tall;

sheaths longer than the internodes, compressed-keeled, glabrous to more

or less densely papillose-pilose, especially on the margins; ligule mem-
branous, about 2 mm. long, often with a row of tawny hairs behind it;

blades glabrous, firm, flat or folded, as much as 60 cm. long, about 6-9

mm. wide, the margins scabrous; racemes 4-12, about 5-8 cm. long,

alternate and rather distant along the slender axis, this glabrous or with

a few long hairs in the axils of the racemes; rachis 2—4 mm. wide (usually

about 3 mm.), the margins scabrous; spikelets apiculate, paired, 4-rowed,

at least in the central part of the raceme, broadly obovate, about 2-2.5

mm. long; glume and sterile lemma equal. 3-nerved. minutely crisp-

puberulent to glabrous; fertile lemma brown at maturity.

British New Guinea: Central Division: Hula, Brass 521 (GH, US)
(damp hollows in coast sandhills); Western Division: Dagwa, Oriomo
River, alt. 40 m., Brass 5922 (A, US) (plentiful in pond shallows); Daru Island,

Brass 6341 (A, US) (plentifulh scaitei <] t u mi i. i;rass swamps in savannah forest).

Northeast New Guinea: Morobe District: Near Kajabit Mission, Clemens

10706 (A, US).

Tropical Asia, the Philippines, to New Guinea.

Apparently closely related to Paspalum orbit ulan\ with which it seems

to intergrade. In general it is distinguishable by the more numerous

racemes with 4-rowed, apiculate spikelets, and longer leaves. Most speci-

mens of P. longifolium have pubescent spikelets. but all gradations may
be found from those densely crisp-puberulent, through those only sparsely

so, to specimens which are completely glabrous. Probably the most reli-

able character is the apiculate spikelet.

15. Setaria Beau

etaria Beauv., Ess. Agrost. 51. p,

1789, nee Michx. 1803).

Chaetochloa Scribn., U. S. Dept.
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Spikelets dorsady compressed, elliptic or lanceolate, solitary or clus-

tered, some or all subtended by one to several bristles (sterile branches),
articulate on short discoid-tipped pedicels and falling free from the

bristles; first glume broad, usualh less than half the length of the spikelet,

3-5-nerved; second glume and sterile lemma equal or the former shorter,

-7-nerved; fertile lemma indurale, smooth or prominently transversely

rugose, the margins inrolled. Annuals or perennials with narrow, usually
spikelike or rarely open panicles.

Panicle open; bri>t l> - -insjr. below mil\ p.ul <ii the .pikelet-,; leaves broad, plicate..

1. S. palmac] olid.

Panicle densely cylindric or more or K v- lobed; bristles few to several, below all

the spikelets ; leaves not plicate.

2. Bristles below each spikelet numerous, at hast more than 5; spikelets solitary,

or sometimes with a rudimentary second, on the panicle branches.

3. First glume acuminate; second dume as long as the spikelet or one-fourth

3. First ulume acute or obtuse; second glume not more than two-thirds as long

4. Spikelets 2-2.2 mm. long; second glume halt as hum as the spikelet; sterile

lemma strongly nerved 4. S. pallid r lust a

4. Spikelets 2.6-3 mm. long; second glume more than half as long as the

2. Bristles below each -pikelet 1 3; spikelets usually 3 or more (rareb snide on

depauperate plants) on the panicle branches.

5. Fertile floret falling free iron, the glumes and sterile lemma 3. S. italica.

5. Fertile floret tailing together with I lit- flumes and sterile lemma

1. Setaria palmaefolia (Koenig) Stapf, Jour. Linn. Soc. Bot. 42: 186. 1914; Hitchc,

Bnttonia 2: 124. 1936.

Panic urn palmacfolium Koenig, Xaturl. 23: 208. 17SS. Type from Siam.

/'amen:: palmifoliiim \\ illd. ex I'oir. in Lam.. Fncvcl. Suppl. t: 282. 1816. Based

on P. plicatum Willd., Enum. Hort. Bcrol. 2: 1Q33. 1809 (non Lam. 1791).

Type from India.

Panicum nervosum Roxb., Hort. Beng. 8. 1814, nomen, Fl. Ind. 1: 314. 1820, descr.

(non Lam. 1798). Type from Nepal.

Panicum ncurodes Schult., Mant. 2: 228. 1824. Based on P. nervosum Roxb.

Panicum sulcatum sensu K. Schum., Xotizbl. Bot. dart. Berlin 2: 93. 1898.

Chactochloa palmiiolia (Willd. ex Poir.) Hitchc. and Chase, Contr. U. S. Nat. Herb.

18: 348. 1917; Hitchc, Contr. U. S. Nat. Herb. 22: 161-162. fig. 3,V. 1020.

Perennial; culms erect, caespitose or with short rhizomes, 60-200 cm.

tall; sheaths usually overlapping, rather loose, keeled, papillose hispid or

glabrous; ligule a dense ring of hairs 1.5-2 mm. long; blades scabrous,

often pubescent below, as much as 40 cm. long and 6.5 cm. wide, strongly

plicate, acuminate, narrowed to a petiole-like base; panicle loose and

open, as much as 40 cm. long; the branches ascending or spreading, the

lower somewhat distant, as much as 15 cm. long, the spikelets crowded

on short branchlets appressed along the main branches, the bristles 5-15

mm. long, sometimes short and inconspicuous; spikelets 3-4 mm. long,

lanceolate, acute, the margins of the glumes and sterile lemma more or

less hyaline; first glume 3-nerved, ovate, acute or obtuse, one-third to half
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the length of the spikelet; second glume 5-nerved, half to nearly as long

as the spikelet, the apex acute; sterile lemma equaling or slightly exceeding

the fertile, 5-nerved, acuminate, and with a short incurved point, enclos-

ing a hyaline palea; fertile lemma faintly transversely rugose.

British New Guinea: Central Division: Vanapa Valley, Urunu, alt.

1900 m., Brass 47^2 (GIL US) (common on damp stream hanks on deforested land);

Kanosia, Carr 11355 (NY) (hanks of river) ; Goodcnough Island: Malauna
Creek, about 1 mile west ol tlaiwali. Bunkum 155 (US). Northeast New Gcinea:

Mo robe District: Dreger Harbor, near Finschhafen, Rttder 885 (A, US)
(along roadside); Sepik River, Hrrrr 313 (NY). Netherlands New Glim.v Hele

River, 18 km. northeast of Lake Habbema, alt. 2200 m., Brass 11471 (A, US) (occa-

sionally associated with Imperata on formerly cultivated slopes); 4 km. southwest of

Bernhard Camp, Idenburg River, alt. 850 m.. Brass 15263 (A, US) (rain forest;

common in open serai growths on river llood plain); Nassau Region, Kx|)lorat Biv.,

alt. about 1200 m., Porters van Lcnt'vrn I0S14 ((ill). Solomon Islands: Bou-
gainville: Kajewski 1779 (GH)

.

2. Setaria viridis (L.) Beauv., Ess. Agrost. 51. 171, 178. pi. 13, fig. 3. 1812; Hack.,

Denkschr. Akad Wiss. Math.-Naturw. (Wien) 89: 495. 1913.

Panicum viride L„ Syst. Nat. ed. 10. 2: S70. 1759; Trin., Sp. Gram. Ic. 2: pi. 203.

1829. Type from Europe. 15

Chart oc id, ,a viridis (L.) Scribn., U. S Dept. Agric. Div. Agrost. Bull. 4: 39. 1897.

Annual; culms tufted or solitary. ere< I or geniculate at base, 30-60 (10-

100) cm. tall; sheaths rather loose, glabrous or papillose-hispid, ciliate

on the margins and sometimes slightly ciliate on the collar; ligule short,

densely ciliate; blades flat, 5-30 cm. long, 2-1 S mm. wide, scabrous.

especially above; panicle densely cvlindric, erect or nodding, 5-10 (2-20)

cm. long, the axis and branches pubescent; branches variable in length,

bearing 3-6 spikelets (sometimes very short and reduced to 2 or 3 spikelets,

or in giant specimens the branches 1 cm. or more long and very densely

flowered); bristles 1-3 below each spikelet, mostly 4-12 mm. long, green

or yellowish, or sometimes purple; spikelets 2 2.5 mm. long, 0.8-1 mm.
wide, elliptical, usually obtuse; first glume 3-nerved, ovate, about one-

third as long as the spikelet; second glume 5-nerved, equaling the spikelet

or slightly shorter; sterile lemma 5-nerved. enclosing a small narrow palea;

sterile lemma oblong, obtuse, obscurely rugose.

A cosmopolitan weech species.

Although no specimens from New Guinea have been seen, this species is

included since it was reported from New Britain by Hacked (25, p. 495)

and is to be expected from New Guinea.

3. Setaria italiea (L.) Beauv., Ess. Agrost. 51, 170, 178. 1812.

Panicum italicum L, Sp. PL 56. 1753; Trin., Sp. Gram. Ic. 2: pi. 198. 1829. Type

Pcnnisctum italicum (L.) R. Br., Prodr. Fl. Nov. Holl. 1: 195. 1810.

Chaetochloa italiea (L.) Scribn., U. S. Dcpt. Agric. Div. Agrost. Bull. 4: 39. 1897.

A cultivated form of Setaria viridis; culms usually stout. 30-150 cm.

tall; blades as much as 45 cm. long and 2.5 cm. wide; panicles 10-30 cm.

long, usually strongly lobate and drooping, sometimes as much as 3 cm.

thick; bristles from scarcely as long as the spikelets to 3 or 4 times as long;

spikelets 2-3 mm. long, the fertile floret smooth or nearly so, tawny to

red, brown, or black at maturity, falling away from the glumes and sterile

15 See Hitchcock, Contr. U. S. Nat. Herb. 22: 187. 1920.
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lemma. The plants often propagate themselves in fields and waste places
and then tend to revert to a more primitive form. Such plants are often
difficult to distinguish from S. viridis, since the disarticulation of the
"fruit" is often evident only at maturity, and even then is often not well
marked in the uncultivated plants.

Netherlands New Guinea: Biak Island: Bosnck Bay, M. E. Britton 22

Widely cultivated for its grains in many parts of the world; also escaped

and appearing more or less as a waif in waste places.

F. T. Hubbard (Am. Jour. Bot. 2: 187. 1915) proposes three subspecies

based on the color of the mature ''fruit." The cited specimen apparently

belongs to subspecies stramineojructa F. T. Hubb.

4. Setaria pallide-fusca (Schum.) Stapf and C. E. Hubb., Kew Bull. 1930: 259. (July)

1930, in Prain, Fl. Trop. Afr. 9: 815. (Aug.) 1930; C. E. Hubb. and Vaughan,
Grass. Maurit. and Rodriguez 68. fig. 11a. 1940.

Panirum pallide-fusnim Schum., Bcskr. Guin. PI. 78. 1827. Type from West

Annual; culms more or less compressed, erect or ascending (sometimes
sprawling), 30-100 (rarely to ISO) cm. tall, branching below, often more
or less decumbent and rooting from the lower nodes, more or less pubescent

just below the panicle, otherwise glabrous; nodes glabrous, dark brown;
sheaths glabrous, rather loose, compressed-keeled, the margins scarious;

ligule a ciliate membrane about 1 mm. long; blades flat or folded (some-
times involute), 10-20 (rarely to 40) cm. long, 3-8 mm. wide, glabrous

or more or less pilose above near the ligule; panicle long-exserted, dense,

spikelike, evenly cylindric, 5-8 (3-15) cm. long, the rachis and branchlets

densely pubescent; bristles numerous, 2-3 times the length of the spikelets;

spikelets elliptical. 2-2.2 mm. long, about 1 mm. wide; first glume 3-

nerved, about 0.8 mm. long, obtuse to acute; second glume 5-nerved, about
half as long as the spikelet, obtuse; sterile lemma prominently 5-nerved,

enclosing a well-developed palea and rarely a staminate flower; fertile

lemma 2 mm. or less long, transversely rugose, rounded or slightly angled
on the back, the apex acute, often very slightly i

British New Guinea: Central Division:
5482 (GH, US) (roadsides and som

Daviumbu, Middle Fly River, Brass 7883 (A, US) (restricted to patches of damper

Bay, Reeder 804 (A, US) (occasional in wet areas) ; south of Cape Sudest, Reeder 855

(A, US) (growing thickly along abandoned jeep trail) ; Goodenough Island:
Haiwali, Burcham 125 (US) (urassv clearing in rain-lorest ) . Northeast New
Guinea: Morobe District: Kajabit, Markham Valley, Clemens 10540J

(US) ; Finschhafen, Weinland 357 (US). Netherlands New Guinea: Balim River,

alt. 1600 m., Brass 11814 (US) (abundant in abandoned gardens) ; Waren, 60 miles

south of Manokwari, alt. 10 n la 13371 (A) (in open grass-

field).

Tropical and South Africa to tropical Asia, northern Australia, and Polynesia.

The cited specimens, though varying considerably in size and habit, are

remarkably uniform in spikelet characters. Although the spikelets are

slightly smaller than is usual for African specimens of this species, they
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seem to differ in no other important respect Rcedcr S55 has a rather

unusual habit, being weak -stemmed and sprawling, but in the character

of the spikelets it seems identical with the others cited.

Specimens of this species have been referred to Srtarhi gcniculata (Lam.)

Beauv., a perennial species with larger and broader spikelets. in which

the sterile lemma is 7- rather than 5 nerved.

5. Setaria .surgi-n^ Stapf, Kcw Hull. 190 {>: 2rn. IWi Type from Netherlands New

Perennial, but often flowering the first year and appearing annual: culms

caespitose, often geniculate at base. 30 45 em. tall, fluted above, pubescent

below the panicle, otherwise glabrous or scabrous; nodes glabrous, dark

brown to black; ligule a row of hairs 0.3 0.5 mm. long; blades flat, often

involute in drying. S-LS cm. long. 2-4 (rarely 5) mm. wide, scabrous on
the margins, glabrous beneath, spread ing-pilose above, the hairs weak, 2-3

mm. long; panicle spikelike, long-exserted, densely flowered, 3 5 cm. long.

the rachis and branchlets pubescent brain lies opposite or whorled, the

bristles 6-S. about S 12 nine long spikelets obovate-elliptic. solitary.

2.3-2.6 (rarely 3) mm. long; first <dume 3-nerved. ovate, acuminate, half

to two-thirds as long as the spikelet ; second glume ovate, 5-nerved, as

long as the spikelet or about one-fourth shorter; sterile lemma equaling the

fertile one, 5-nerved, apiculate, enclosing a thin palea as long as the lemma
and with two marginal nerves, these sometimes showing through the

sterile lemma and making it appeal 1 nerved; fertile lemma transversely

rugose, broadly angled on the back.

British New Oiinea: Central Division: Hisiu, Can /Ml1 (XV) (open

plaees near sea shore ) ; Western Division: Near Dutch Boundary [ Fly

River], MacGrr^or ll, 13 (l\S).

Australia and New Guinea.

Closely related to Setaria apiculata (Scribn. and Merr.) K. Schum.,

from Australia, but may be distinguished by its more densely flowered

panicles and smaller, differently shaped spikelets. those of S. apiculata be-

ing broadly ovate and 3 3.5 mm. long, while those of .S. surgens are obovate-

elliptic and about 2.5 mm. long. Both of these species are characterized

by an acuminate first glume and apiculate sterile and fertile lemmas.

Although Stapfs original description states that the first glume is '-acute

to apiculate," a specimen in the U. S. National Herbarium with an

acuminate first glume was seen by C. V. Hubbard of Kew, who states that

the spikelets agree perfectly with those of a specimen cited by Stapf with

the original description of 5. surgens. The type of .S. surgais is not at

6. Setaria montana sp. nov. Plate III.

Perennis? vel annua plenum pie 40- SO cm. alta; culmis compressis, ad-

scendentibus ad basin geniculatis, infra paniculam pubescentibus, ceterum
glabris; nodis fuscis vel nigrescentibus. eis infra medium culmum saepe

ramiferis; vaginis carinatis, glabris. quam internodiis brevioribus, plus

minusve la.xis. marginibus scariosis; ligula membranacea. ciliata. 0.5-0.8

mm. longa; laminis linearibus. saltern in sicco subinvolutis, 10-20 (raro ad

30) cm. longis, 2-5 mm. Litis, subtus glabris, supra scabris et praecipue
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prope basin plus minusve pilosis; panicula solitaria, dense spiciformi, 4-10
cm. longa. 5-8 mm. diametro, rhachi et ramis dense pubescentibus, ramis
circiter 5 mm. longis; setis circiter .s 10. inaequalibus, usque ad 4-5 (raro

ad 8) mm. longis. scabris. ferrugineis vel purpureis: spiculis ellipticis,

2.6-3 mm. longis. circiter 1.3 mm. Litis, solitariis vel hinatis quarum uno
abortivo; gluma prima late ovata, acuta, 1.2-1.4 mm. longa, nervis 3-5,

prominulis; gluma secunda late ovata. obtusa. quam spicula circiter

tertia parte breviore, 5-nervia. nervis prominulis; lemmate sterili spicula

aequante, nervis 3-5, obscuris; lemmate fertili ovata. mucronulata, trans-

verse rugulosa, quam sterili paullo breviore.

1900 m., Brass 4788 (A, US) (conspicuous on open grasslands and fallow garden

clearings). Northeast New Gcinka: Morohe District: Ogeramnang, all.

about 1750 m., Clemens 4498 (A). Netherlands New Guinea: 9 km. northeast

of Lake Habbema, alt. 2800 m, B\

(very abundant on old garden lands; habit ascendiiiL') ; Halim Riser, alt. 1600 m.,

Brass 11814 (A) 1 ,; (abundani in abandoned gardens).

In some respects this species suggests the highly variable Setaria «cni< u-

lata (Lam.) Beauv.. but it differs in having a more slender panicle, longer

and narrower spikelets with faintly 5-nerved rather than prominently 7-

nerved sterile lemmas, usually much shorter bristles, and narrower subin-

volute rather than flat blades. Comparison may also be made with 5. pal-

lide-jusca, but that species is definitely an annual with broader blades and

smaller spikelets, in which the second glume is only half the length of the

spikelets and the sterile lemma is prominently nerved. The cited speci-

mens were all collected at elevations of 1600 meters or more.

16. Pseudoraphis Griff.

Pseudoraphis Griff, Not. ad PI. Asiat. 3: 29. 1SS1
;
Pilger, Notizbl. Bot. Gart. Berlin

10: 209. 1928.

Spikelets lanceolate, attenuate, dorsally compressed, 2-flowered, the

lower staminate, the upper pistillate, short-pediceled along the slender

simple branches of the panicle, the back of the fertile lemma turned toward
it; the branches produced beyond the spikelets into a slender bristle and
finally disarticulating from the main axis; first glume nerveless, hyaline;

second glume attentuate, 5-many-nerved; sterile lemma shorter than the

second glume, acuminate, with a nerveless palea and a staminate flower;

fertile floret pistillate, much shorter than the sterile lemma, membranous
or very slightly indurated; earyopsis obovate-ohloiig. exposed beyond the

lemma and palea at maturity. Aquatic or marsh perennials with simple

contracted or narrow panicles, the branches stiffly ascending.

Pseudoraphis squarrosa (L. f.) Chase, Jour. Arn old Arb. 20: 313. 1?

Andropogon squarrosus L. f., Suppl. PI. 4.<.v 1781. Type from Ceylor

East Indies.

i This collection consisted of a mixture, and the s pecimen under this

. S. National Herbarium is Setaria pallide-jusca.
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Chamaeraphis aspera (Koenig) Nees in Wall. Cat. No. 8679. 1849.

Pseudoraphis aspera (Koenig) Pilger, Notizbl. Bot. dart. Berlin 10: 210. 1928; Blat-

ter and McCann, Imp. Council Auric Rev Si i Monogr. 5: pi. 109. 1935.

Culms prostrate, rooting from the lower nodes, as much as 3-4 meters

long, the ascending flowering portion 30-70 cm. tall, more or less branched,

glabrous except for the more or less pubescent nodes; sheaths glabrous,

rather loose, often prolonged into two sharp auricles, one on either side of

the ligule and equal to it; ligule about 1 mm. long, membranous, erose;

blades flat to involute, lanceolate-linear, 3 6 cm. long, 2-4 mm. wide,

scabrous on the margins, the base often narrowed into a distinct petiole

about 1 mm. long; panicle 6-14 cm. long, the slender scabrous branches

several-flowered, stiffly ascending, the lowermost as much as 6 cm. long;

spikelets lanceolate, acuminate, 5-7 mm. long, solitary, on pedicels about

0.5 mm. long; first glume truncate or rounded, hyaline, about 0.5 mm.
long; second glume 5-7 nun long, acuminate, scabrous to hispid on the

nerves, the hairs sometimes tuberculate-based ; sterile lemma somewhat
shorter than the second glume, similar to it or lighter in color and with the

nerves obscure, acuminate, glabrous or somewhat scabrous, enclosing a

palea and a staminate flower; fertile lemma pistillate, 1.6-1.8 mm. long,

membranous; mature caryopsis much exceeding the lemma and palea.

British New Guinea: Western Division: Lake Daviumbu, Middle Fly

River, Brass 7600 (A, US) (rooting in shallow-, of swamps) ; Penzara, between More-

head and Wassi Kussa Rivers, Hniss S-170 < A. IS) (in shallows of a permanent water

India to the East Indies, Philippines, and New Guinea.

17. Pennisetum Rich.

Pennisetum Rich, in Pers., Syn. PI. 1: 72. 1805.

Peniallaria Willd .. Knum. PI. Hort. Rerol. 2: 1036. 1809.

(.xmnothrix Beauv , Ess. Agrost. 5'). pi. l.\ jig. 6. 1812.

Spikelets lanceolate, sessile or short pedieeled, solitary or two to three

together surrounded by an involucre of bristles (sterile branchlets), the

fascicles subsessile or short-peduncled, usually crowded on a common axis

and falling entire with the spikelets enclosed; glumes shorter than the

spikelet, unequal, the firsl .smaller, thin, usually nerveless, the second

1-nerved; sterile lemma few to several-nerved, acute or awn-pointed, en-

closing a palea and often a staminate flower; fertile lemma equaling the

sterile or shorter, smooth, chartaceous, rounded on the back, the margins

thin, flat, enclosing a similar palea. Annuals or perennials with usually

Hat blades and dense spikelike panicles.

Type species: Pennisetum typhoideum Rich. P. spicatum (L.) Koernicke

(Holcus spicatus L.).

1. Pennisetum macrostac hymn (Brongn.) Trin , Mem. Acad. St. Petersb. VI. Sci.

Nat. 1: 177. 1834; F. Muell., Vict. Nat. 1: 168. 1884.

Cxiunuthrix marrostachys Brongn. in Duperry, Bot. Voy. Coquille 2 (2): 104. pi. U.

1831. Type from the Moluccas.

Culms erect, glabrous, 2-3 meters tall, 1-2 cm. in diameter near the

base, freely branching; sheaths usually overlapping, rather loose, some-

what keeled toward the summit; ligule membranous, 0.2 mm. long or less;

blades flat, 20-40 cm. long, 1-3 cm. wide, glabrous or scabrous, the midrib

rather prominent beneath; panicle nodding, 15-30 cm. long; spikelets
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solitary, 5-6 mm. long, subtended by fine, minutely antrorsely scabrous
hair-like bristles as much as 3 cm. long; glumes hyaline, the first nerve-
less, about half as long as the second, this 2.5-3 mm. long, 1 -nerved;
sterile and fertile lemma about equal, the sterile 5-nerved, with sometimes
obscure lateral nerves, acuminate or short awn-tipped at apex, empty or
enclosing a palea and sometimes a staminate flower; fertile lemma charta-
ceous-indurate, smooth, the apex acuminate or short awn-tipped, the mar-
gins hyaline, not inrolled; palea scaberulous on the upper half.

British New Guinea: Central Division: Laloki River, Brow 538 (GH,
US), Brass 3610 (A, US) (savannah gullies or in shelters of rocks) ; Malulu, alt. 1250
m., Brass 5513 (A, US) (forms small thickets in rcgrowth brush) : Yeiva, Carr 11658
(US); Western Division: Daru Island, Brass 6397 (A, US) (gregarious

in thickets 2-3.5 meters high). Northeast New Guinea: Mo robe District :

Near Kajabit Mission, Clemens 40703 (IS): Wantoat, C lemens 41172 (US); Finsch-

hafen, Lauterbach 24 (US). Netherlands New Guinea: Hollandia and vicinity,

alt. 10 m., Brass 8893 (A, US) (forming thickets 2-3 meters high on dry gravel beds in

river) ; Balim River, alt. 1600 m., Brass 11777 (A, US) (abundant on dry stony soil)
;

Rouffaer River, alt. about 100 m.. Dorter, van Leeuwen 9727 (GH). New Britain:

Naumann in 1875 (US). Solomon Islands: Bougainville: Kajewski 2245

(GH); Ysabel: Tinibuli, Herre 152 (NY).
East Indies and the Philippines to New Guinea and Australia.

18. Cenchrus L.

Spikelets sessile, one to several together, permanently enclosed in a

bristly or spiny involucre or bur, composed of more or less coalesced sterile

branchlets; burs sessile or nearly so on a slender axis, its apex produced
into a short point beyond the uppermost bur, the burs falling entire, the

grains germinating within them; spikelets lanceolate; glumes membranous,
the first 1-nerved, narrow, sometimes wanting, the second 3-5-nerved,

usually shorter than the spikelet; sterile lemma about equal to the fertile

one, membranous, 3-5-nerved, enclosing a well-developed palea and often

a staminate flower; fertile lemma indurate, membranous near the tip, the

margins clasping the palea but not inrolled. Annuals (ours) or perennials

with flat blades and spikelike racemes of burs, the burs readily deciduous.

Type species: Cenchrus echinatus L.

1. Burs not densely crowded in the racemes; lobes ol the involucre not interlocking;

1. Burs densely crowded; lobes of the involucre interlocking; first glume wanting....

1. Cenchrus echinatus L„ Sp. PI. 1050. 1753 ; Chase, Contr. U. S. Nat. Herb. 22: 58-62.

jig. 12. 1920. Type probably from Jamaica.

Annual; culms somewhat compressed, glabrous, or scabrous below the

inflorescence, ascending from a geniculate or decumbent base and usually

branching and rooting from the base and lower nodes, 25-60 (sometimes

to 100) cm. long; sheaths usually overlapping, glabrous or more or less

pubescent, especially on the margins toward the summit, loose, somewhat



308 JOURNAL OF TIIK ARNOLD ARBORETUM [vol. xxix

keeled; ligule ciliate, about 1 mm. long; blades flat. 6 20 cm. long, 3-8

mm. wide, scabrous or sparsely pilose on the upper surface; racemes often

rather long-exserted in age. 3-10 em. long, less dense than those of C.

Brownii, the axis scabrous: burs truncate at base, the body 4-7 mm. high,

as broad or broader, pubescent, the outer slender bristles usually less

numerous than in C. Brownii, the inner bristles stout, usually broadened at

the base and equaling the lobes of the body or shorter; lobes of the body
commonly 10. often pilose, erect or bent inward, sometimes one or two of

the lobes indexed; spikelets 3-6, lanceolate, acuminate, about equaling the

lobes or shorter, 4.5-6 mm. long; first glume narrow, 1-nerved; second

glume two-thirds to three-fourths as long as the subequal sterile and fertile

lemmas.

British New Guinea: Gull Division: Kanosia, Can- 11 ISO (NY) (open

savannah land). Northeast New Guinea: Mo robe District: 4 miles

south ol I.antrcmak Ba\ (near Kinsi hhafen i

, Saicye'- SJ (A, US).

2. Cenehrus Brownii Roem. and Schult., Svst. Yen. 2: 25S. 1817; Chase, Jour.

Arnold Arb. 20: M.l. 1Q.W. Based on Cenehrus intlcxus R Br.

Ccnrkrus inftexus R. Br., Prod. Fl. Nov. Holl. 1: 195. 1810 (non Poir. 1804). Type

Cenehrus viridis Spren.&i., Svst. Xviz. 1: S01. 1825; Chase, Contr. U. S. Nat. Herb.

22: 57. fig. 11. 1920. T\ pe from Guadeloupe.

Annual; culms glabrous or scabrous below the inflorescence only, often

rather robust, 30-100 cm. tall, erect or ascending from a more or less

geniculate base, sparingly branching from the base or lower nodes; sheaths

glabrous, rather loose, keeled, overlapping or sometimes shorter than the

internodes; ligule a row of hairs scarcely 1 mm. long; blades flat, 10-30

cm. long, 6-15 mm. wide, the upper surface and margins scabrous; racemes

short-exserted, 5-12 cm. long, dense: burs depressed-globose, the body
about 4 mm. high and as broad or broader, puberulent. tawny, the outer

bristles very slender, numerous, crowded toward the base, the inner stouter,

about equal to or longer than the body and the spikelet. retrorsely scabrous;

lobes of the body 6 X. interlocking at maturity; spikelets about 3 per bur,

lanceolate, acuminate, 4-5 mm. long; first glume wanting, otherwise spike-

lets similar to those of ('. ecliinatus.

British New Guinea: MacGregor 5 (US); Western Division: Dam
Island. Hmss W5 (A, US) (plantation weed, nol plentiful).

Indo-China and the Fast Indies to the Philippines, New Guinea, and Australia.

Abo in tropical America.

Closely related to i'nichrus ecliinatus, but differing in its more erect

habit, usually broader blades, usually smaller burs with fewer spikelets and

interlocking lobes, and in the absence of a first glume. Many collections

reported from this region as ('. ecliinatus are probably C. Brownii, which

is much more common. Cent lirus c f hinatus is a native of the New World

and has probably been introduced into New Guinea.

19. Isachne R. Br.

Isachne R. Br.. Prodr. Fl. Nov. Holl. 1: 196. 1810.

Spikelets subglobose or ovoid, .'-dowered: glumes membranous, sub-

equal, as long as the florets or slightly shorter ( rarely exceeding the florets)

,
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tardily deciduous, leaving the naked Hotels at I ached to the clavate pedi-
cels; florets similar, indurate and both perfecting fruits, or the lower
staminate only, usually larger than the upper and of a thinner texture,

the two florets remaining attached by the minute rachilla joint and falling

together. Annuals or perennials with flat blades and open or contracted
panicles.

Type species: Isachne australis R. Br. /. tfohosa (Thunb.) Kuntze.

1. Lower floret staminate, not indurate, usually more flattened and larger than the

2. Upper floret distinctly pubescent
; panicle branches with glandular bands.

3. Spikelets 1.2—1 .5 mm. long; lower floret grooved on the bark.. 10. /. miliacca.

3. Spikelets 2-3 mm. long; lower floret rounded on the back 11. /. globosa.

2. Both florets glabrous or essentially so; panicle branches without glandular bands. .

. Glumes 2.5-3.5 mm long, appressed hispid considerably exceeding the florets..

4. /. Schmidt ii.

. Glumes not more than 2 mm. long, about equaling or slightly exceeding the

5. Plants low, creeping, the upright branches not more than 15 cm. tall; blades 1.5

(,. Spikelets 1 1.5 mm. long; plants 2-6 cm. tall 5. /. Myosotis.

6. Spikelets L.8 2 mm. long; plants 10-15 cm. tall 6. /. pauciflora.

5. Plants not as above; panicle 2-30 cm. long, more or less open.

7. Sheaths less than 1 cm. long, mostly tubereulate-hispid. the internodes 5 s

7. Sheaths much longer in proportion to the internodes; ligule a ring of hairs.

8. Culms rigid, erect, ascending, or sometimes sprawling.

9. Culms 65-150 cm. tall, panicle branches ascending or spreading; rachilla

10. Panicle axis, branches, and pedicels smooth or nearly so; panicle 15-25

cm. long 1. /. albens.

10. Panicle axis, branches and pedicels dislinclK scabrous; panicle mostly

8-15 cm. long 2. /. arfakensis.

9. Culms 30-45 cm tall; panicle branches stiffly erect; rachilla flattened..

7. /. obtecta.

S. Culms weak, dec [unbent at base and looting from the lower nodes.

11. Florets glossy, the rachilla flattened 9. /. Brassii.

1. Uaclme all.cn. Trim. Sp. (nam. Ie. 1: pi. S5. 1827; Chase. Jour. Arnold Arb. 24:

87. 1943. Type from India.

Panicum albens (Trin.) Steud., Syn PI. Glum. 1: 96. 1S54.

Isachne stricta Klmcr, Leaflets Philip. Hot. 2: 403. 1908; Chase. Jour. Arnold Arb.

24: 88. 1943. Type from the Philippines.

Isachne elatiuscuhi Ohwi, Bot Mag (Tokyo) 5,6: 5. 1942. Type from New Guinea.

Culms rather slender, erect or sprawling, 60-150 cm. tall; sheaths

rather loose, the lower shorter than the internodes, the upper often over-

lapping, more or less ciliate on the margins especially above, the hairs

continuous with the ligule, this represented only by a row of hairs about
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2 mm. long; blades rather firm, 8-18 cm. long, 5-15 mm. wide, glabrous to

scabrous to appressed stiff-pubescent, the margins usually strongly sca-

brous, often revolute when dry; panicle pyramidal, 15-25 cm. long, the

axis and branches smooth or nearly so, the branches ascending or spread-

ing when mature, rather rigid and densely flowered to loosely flowered and
more or less lax; spikelets 1.3-1.8 mm. long, subglobose; glumes equal,

7-nerved, equaling the spikelet or slightly shorter, glabrous or more or less

hispid toward the tips; florets alike, orbicular to elliptic, obtuse, glabrous

or puberulent, the short rachilla terete.

Northeast New Guinea: Mo robe District: Yunzaing, alt. about 1300

ra., Clemens 4105 (A, US) (seepage over rock slope)
;
Ogeramnang, alt. 1600-1700 m.,

Clemens 4592 (A), 5109, f>v\\a (A, IS) s.mun/nm, .ill about 2000 m., Clemens

9239 (US) (margin of mountain rivulet), CIrmrns 10579 (US) (hamlet watercourse,

on the bank, with Glyceria) Netherlands New Guinea Bele River, 18 km.

northeast of Lake Habbema, alt. 2200 m., Brass 11559 (A, US) (common in open

secondary forest; scrambling or in suberect clumps 1 1.5 meters high); Angi, Arl'ak

Mountains, alt. 1900 m., Kanehira & Hatusima 14019 (type coll. of /. elatiuscula, A) (in

the forest by Lake Gita).

Indo-Malayan region to New Guinea.

Isachne elatiuscula Ohwi is described as differing from /. albens in its

firmer and denser panicle. Examination of an isotype (A) shows that the

panicle is more dense and the panicle branches more densely flowered than

typical /. albens. This character does not seem to be reliable, however,

when it is seen that there are numerous intergrades between specimens

with open panicles and loosely flowered branches and those of the type

represented by /. elatiuscula.

Clemens 6958a was cited as Isachne scabrosa Hook. f. by Chase (18,

p. 87).

2. Isaclme arfakensis Ohwi, Bot. Mag. (Tokyo) ,

r
)6: 4. 1942. Type from New

Culms ascending or sprawling, freely branching, 65-110 cm. tall,

scabrous below the inflorescence, otherwise glabrous and smooth; sheaths

mostly shorter than the internodes, ciliate on the margins, the hairs con-

tinuous with the 2 mm. long ciliate Hgule, the sheaths otherwise glabrous

or slightly pubescent toward the summit; blades flat, rather firm, 5-15 cm.

long, 6-12 mm. wide, seabrous above, more or less appressed-pubescent

below, the margins scabrous; panicle 8-20 cm. long, oblongrovate, the axis

and stiffly ascending branches scabrous; spikelets subglobose, 1.5-1.8 mm.
long; glumes 7-nerved, equaling the spikelet or the first slightly shorter.

obtuse, glabrous or minutely scaberulous, the tips sometimes hispid; florets

subequal, glabrous or minutely puberulent, especially on the margins,

separated by a very short terete rachilla.

4871 (GH, US) (plentiful on open banks of a small stream flowing over landslide

debris). Northeast New Guinea: Morobe District: Samanzing, alt. 1800

m., Clemens 9209 (US) (landslide near little waterfall). Netherlands New Guinea:

Angi, Arfak Mountains, alt 1900 m., Kanrhira ,'~ Hatusima 13588 (type fragment, A)

(in open marsh by Lake Gita).

Known only from New Guinea.

In the original description, Ohwi describes this species as having blades
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5-8 cm. long, 6-7 mm. wide, and a panicle about 8 cm. long. The Brass
specimen (at US) is a good match for the type except that the blades are

up to 9 mm. wide and the panicles are 10-14 cm. long. A duplicate of

this same Brass collection (at GH) has blades more than 15 cm. long
and 12 mm. wide. The panicle is 20 cm. long. In all other respects these

specimens agree well with each other and with Ohwi's original description

and a fragment of the type (at A). Brass 4817 [4871
1
was reported as

Isachne pangerangensis Zoll. and Mor. by Hitchcock (35, p. 123) and as

/. scabrosa Hook. f. by Chase (18, p. 87).

3. Isachne confusa Ohwi, Tokyo Sci. Mus. Bull. 18: 14. 1947. Type from Sumatra.

Isachne Rhignon (Steud.) Ohwi, Bot. Mag. (Tokyo) 55: 541. 1941, excl. syn.

Culms erect or spreading, 15-60 (commonly about 30) cm. tall, simple
below, branching from the upper nodes, the internodes elongate; sheaths
much shorter than the internodes, about 0.5 cm. long, glabrous to tubercu-
late-hispid; ligule wanting; blades lanceolate, firm, prominently nerved,
usually scabrous above, the margin often pectinate, 10-20 mm. long, 4-8
mm. wide; panicle 2-4 cm. long, 1.5-3 cm. wide, the branches stiffly diver-

gent, some of them with glandular bands; pedicels rather stout, clavate,
these and the panicle branches glabrous; spikelets about 1.3 mm. long,

the obtuse hispid glumes barely equaling the florets; florets alike, both
perfect, pale to tawny, granular-roughened, about 1 mm. long.

British New Guinea: Western Division: Wuroi, Oriomo River, Brass
5854 (GH, US) (small area of tea tree marsh on savannah) ; Lake Daviumbu, Middle
Fly River, Brass 7832 (A, US) (scattered through coarser grass on wet plain).

India, China, Philippines, Netherlands Indies to New Guinea.

4. Isachne Schmidtii Hack., Bot. Tidsskrift 24: 97. 1901. Type from Siam.
Isachne scmitalis Ridl, Fl. Malay Peninsula 5: 237. 1925. Tvpe from Malay

Peninsula.

Annual; culms creeping, the ascending flowering branches 5-20 cm.
tall; sheaths overlapping or slightly shorter than the internodes, glabrous
except for the ciliate margins, the hairs on the upper part stiff and con-
tinuous with the ciliate ligule, this about 1 mm. long; blades lanceolate to

ovate-lanceolate, 1.5-5 cm. long, 5-9 mm. wide, glabrous to more or less

scabrous-hispid especially below, the margins prominently scabrous; pani-
cle contracted to rather open, 1-4 cm. long, the scabrous, angled branches
stiffly ascending; spikelets 2.5-3.5 mm. long on clavate pedicels; glumes
rigid-hispid, ovate, exceeding the florets, subequal, the lower slightly

longer; florets similar, oval or elliptic, obtuse, one-fourth to one-third
(rarely half) shorter than the glumes, glabrous or the lemmas slightly

hispid on the inrolled margins.

Solomon Islands: Ysabel: Tiratona, Brass 3405 (GH) (shady pathways in

Siam, Malay Peninsula, Philippines to New Guinea.

Hackel described the species as only about 6 cm. tall and with the

glumes twice as long as the florets. A specimen in the National Herbarium
(obtained from the Hackel Herbarium in Vienna by Agnes Chase and
labeled Isachne Schmidtii in Hackel's handwriting) is a tiny plant only

about 4.5 cm. tall and with a small panicle of only 4 spikelets. Except
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for its size, the plant agrees in all respects with the cited specimen and

with others like it from the Malay Peninsula and the Philippines. The

species seems well characterized by its rather large spikelets with pointed

hispid glumes noticeably longer than the florets.

5. Isachne Myosotis Necs, Jour. Bot. Kew Misc. 2: 98. 1850; White, Proc. Roy.

Soc. Qucensl. 34: 16. 1923. Type from the Philippines.

Panician Mvosotis (N'ees) Steud., Svn I'l. Glum. 1: 96. 1854.

Isachne xrisea K. Srhum. in K. Schum. and Lauterb., Nachtr. Fl. Deutsch.Schutz-

geb. Sudsee 57. 1905; Ohwi, Bot. Mag (Tokyo) 56: 4. 1942. Type from North-

east New Guinea.

Isachne micrantha Merr., Philip. Jour. Sri. Rot. 5: 16S. CMO; Chase, Jour. Arnold

Arb. 24: 87. 1943. Type from the Philippines.

Low annual; culms freely branching, more or less tufted or creeping

and forming mats, the flowering branches 2-6 cm. tall; sheaths overlap-

ping, sparsely to densely pilose, the hairs sometimes tuberculate-based;

ligule a row of hairs about 1 mm. long continuous with the ciliate margins

of the sheaths; blades ovate to ovate-lanceolate, 5-15 cm. long, 2-4 mm.
wide, densely pubescent to papillose-pilose, the hairs rarely somewhat

appressed; panicle exserted, few-flowered, 7 -16 mm. long, the branches

usually strict, glabrous; spikelets 1-1.5 mm. long, subglobose when
mature, the glumes similar, about equaling the spikelet, obtuse, sub-

glabrous to rather densely hispid (usually with a few stiff hairs at least

toward the tips): tlorets similar in appearance, about 1 mm. long or

slightly more, more or less densely puberulent.

British New Guinea: Central Division: Murray Pass, Wharton Range,

alt. 2840 m., Brass //>-/_' (GIL US) (appearing rally on burnt grasslands); Rouna,

Carr 12412 (NY) (seepage point above south bank of Laloki River); Nauro-Elobi

Divide, Carr 12971 (US). Northeast New Guinea: Mo robe District:
Sattelberg, alt. about 00 m, Clemens 312 (A, US): Sarawak.!, alt. about 250 m.,

Clemens 6007 (A); Wantoat, alt. about 100 m, Clemens 40SS5 (US). Netherlands

New Ccinea: Lake Habbema, alt. 3225 m„ Brass 0556 (A, US) (locally plentiful

on open boggy ground) ; 9 km. northeast ol Lake Habbema, all. 2S00 m„ Brass 10704

(A) (plentiful on native clearing in lores!): Brie River, 18 km. northeast of Lake

Habbema, alt. 2200 m„ Brass 115S3 (A, US) (abundant in native gardens); 4 km.

southwest of Bernhanl Camp, Idenburg River, alt. 850 m„ Brass 13201 (A, US)

(matted on flood washed rocks on river bank): Nassau Region, F.xplorat Biv., alt.

about 1200 m., Docters van Leeitwen 107H7 (GH).

Philippines and New Guinea.

The type specimen of Isachne Myosotis (fragment at US) has spikelets

1.2-1.5 mm. long, with glumes prominently hispid. The type of /.

micrantha (US) has spikelets 1-1.3 (rarely 1.5) mm. long, glumes sub-

glabrous or with only a few hairs near the apex, and the lemmas perhaps

slightly more hairy than is usual for /. Myosotis. In other respects they

are very similar, having the same characteristic habil and foliage. No
type material of /. grisca was available for comparison, but from the

description and study of material from near the type locality, it seems

evident thai it is merely a synonym of /. Myosotis.

Carr 12971 is a somewhat taller plant than usual, but the culms are

very slender and the blades thin. It is probably a shade form and a note

on the label states '"path in forest."

Brass 4642 was cited as I sac line t>aucU\ora by Hitchcock (35, p. 123).



1948] REEDER, GRAMINEAE-PANICOIDEAE OF NEW GUINEA 313

6. Isachne pauciflora Hack., (Philip.) Bur. Govt. Lab. Bull. 35: 80. 1906.

Type from the Philippines.

Aquatic or semi-aquatic; culms weak, rooting below, the flowering

branches 10-15 cm. long, glabrous; sheaths rather loose, about half as
long as the internodes, more or less densely papillose-hirsute, especially

below, the margins ciliate and continuous with the ligule, this about 1 mm.
long; blades ovate-lanceolate, acute, 1-1.5 cm. long, about 4 mm. wide,

subglabrous or more or less papillose-pilose, the hairs sometimes appressed,

the margins scabrous: panicle lew-flowered, strict, contracted, about 1.5

cm. long, the rachis and stiff branches glabrous; spikelets 1.8-2 mm. long;

glumes equaling the spikelet, obtuse or appearing apiculate by the inrolling

of the margins in drying, more or less densely hispid especially toward the

tips; florets equal or nearly so, broadly oval, obtuse, densely puberulent,

1.5-1.8 mm. long.

British New Guinea: Base of Rouna Falls, Carr 12362 (NY US) (on rocks ex-

Philippines and New Guinea.

Similar to Isachne Myosotis and perhaps not distinct from that species.

The only noticeable differences are the elongated culms with sheaths about

half as long as the internodes, and the slightly larger spikelets. The
cited specimen compares favorably with a type duplicate (at US).

7. Isachne obtecta sp. nov. Plate IV.

Perennis 30-45 cm. alta; culmis caespitosis, glabris, suberectis vel ad-

scendentibus, circiter 1 mm. diametro; nodis glabris, eis infra medium
culmi saepe ramiferis; vaginis glabris quam internodiis brevioribus, mar-
ginibus ciliatis; ligula ad lineam ciliatam 2-5 mm. longa reducta; laminis

lanceolato-linearibus, 2-6 cm. longis, 3-6 mm. latis, acutis, subcordatis,

praecipue subtus plus minusve villosis, supra saepe pilis paucis adspersis,

marginibus scabris; panicula longe exserta, 5-8 cm. longa, contracta,

ramis rigidis, erectis, floribus confertis; rhachi ramisque teretibus, glabris

vel sub lente minute scaberulis; pedicellis elavatis; spiralis glabris, 1.5

mm. longis; glumis aequalibus, ellipticis vel plus minusve obovatis, nervis

obscuris, circiter 7, marginibus sctriosis. paene flosculas obtegentibus;

flosculis aequalibus el fnictiteris, ellipticis. nitidis, rhachilla complanata
junctis, floscula infima interdum paulum dorso-complanata.

British New Guinea: Western Division: Palmer River, 2 miles below

In some respects this species suggests Isocline Hrassii, but it is readily

distinguished by the more upright firmer culms, somewhat villous blades,

the much contracted panicle, and the slightly smaller spikelets with glumes

almost completely covering the florets. The florets, moreover, are of

almost exactly the same size and the tip of the upper is borne slightly above

the Tower. In /. Brassii the tips of the florets are borne at the same height

and the upper floret is smaller and more convex on the back. The new

species may also be compared with /. villosa, but that species has papillose-

roughened or pubescent florets which are joined by a terete rachilla.

The specific epithet refers to the fact that the florets are almost com-

pletely covered by the glumes.
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8. Isachnc villosa (Hitchc.) comb. nov.

Isachne B rassii Hitchc. var. villosa Hitchc, Brittonia 2: 123. 1936; Chase, Jour.

Arnold Arb. 24: 87. 1943. Type from British New Guinea.

Culms glabrous, branching at base, decumbent and rooting at the lower

nodes, the ascending flowering branches 10-40 cm. tall; nodes bearded;

sheaths more or less papillose-pilose, often densely so, sometimes only on
the upper part, ciliate on the margins, the hairs continuous with the fringe

of stiff hairs. forming the ligule, this 1-2 mm. long; blades lanceolate, 1.5-

10 cm. long, 3-7 mm. wide, more oi less villous, usually densely so below;

panicle open, 3-12 cm. long, the branches ascending, rather loosely flow-

ered; spikelets 1.2-1.8 mm. long, upright on the pedicels; glumes about
equaling the spikelet. elliptic to narrowly obovate, glabrous; florets similar,

equal or the upper slightly smaller, separated by a short terete rachilla,

both florets of the same texture, papillose-roughened and more or less

puberulent, the hairs often rather long and curled; upper floret sometimes
slightly more hairy than the lower.

British New Guinea: Central Division: Mt. Tafa, alt. 2100 m., Brass

4132 (type COLL., GH, US) (small roadside grass) ; Borizi, alt. about 1400 m., Carr

14271 (NY); without precise locality, MacGre^or 50 (US). Northeast New
Gutnea: Morobe District: Boana, alt. 700-1300 m., Clemens 41714 (US);
Kaile, alt. about 1600 m., Clemens 4860 (A) ; Sarawaket, alt. about 1800 m., Clemens

4956, 5S56, 5V24 (A). Netherlands New Guinea: 15 km. southwest of Bernhard
Camp, Idenburg River, all 1500 in, Brass 12*70 (A, IS) (rain forest; on sand in the

bed of a small stream); IS km. southwest of Bernhard Camp, Idcnhur» River, alt.

2150 m., Brass 12475 (A, US) (one small clump on an open rock slide).

Philippines. New Guinea.

Related to Isachm Brassii Hitchc. but differing in having a terete

rather than flattened and obdeltoid rachilla; the florets papillose-roughened

and more or less short-pubescent, the sheaths papillose-pilose, and the

blades tomentose, at least on the lower surface. This species may also

be compared with /. Ihnrckii Hack., but that species has subglobose spike-

lets with glumes broadly oval and more or less hispid, at least toward

the tips.

9. Isacline Brassii Hitchi . I'roc. Linn. Soc. N S. Wales 54: 146. 1029, Brittonia 2:

123. 1936; Ohwi, Hot. Mag. (Tokvo) 56: 5. 1042. Type from British New
Guinea.

Culms glabrous, branching at base, decumbent and rooting at the lower

nodes, the ascending flowering branches 8-50 cm. tall; sheaths glabrous

or minutely pubescent, the margins ciliate, the hairs continuous with tin-

fringe of stiff hairs which forms the ligule, this 1-2 mm. long; blades

narrowly oblong-lanceolate, 1.5-7 cm. long, 3-8 mm, wide, scabrous on
both surfaces and sometimes with a few scattered stiff hairs; panicle

elliptic, 3-10 cm. long, open, the branches ascending, the spikelets short-

pediceled along the main branches; spikelets 1.5-1.7 mm. long, borne

obliquely on the pedicels; glumes about equaling the spikelet, narrowly

obovate, more or less hispid especially toward the tips; florets essentially

glabrous and more or less glossy, equal in height but the lower larger, often

grooved on the back and of a slightly thinner texture, the upper more
convex on the back and separated from the lower by a flattened rachilla

which is broader at the apex. When seen before the glumes have fallen
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the two florets appear similar, as the slight difference in texture is not
striking.

(type coll., GH, US) (small swamp grass)
; Western Division: Palmer

River, 2 miles below junction with Black River, alt. 100 m., Brass 7364 (A, US) (matted
on sand drifts in river). Northeast New Guinea: Morobe District:
Ledermann 10444 (US) ;

Boana, alt. about 900 m , ( lemens (sine coll. no.), October 20,

1940 (US). Netherlands New Guinea: Bernhard Camp, Idenburg River, alt. 50
m., Brass 14055 (A, US) (massed on logs floating in backwater lagoons)

; Waren, 60
miles south of Manokwari, alt. 3 m., Kanehira and Hatusima 14221 (A) (on edge of

10. Isachne miliacea Roth ex Roem. and Schult, Syst. Veg. 2: 476. 1817; Ridley,

Trans. Linn. Soc. II. Bot. 9: 247. 1916; Blatter and McCann, Imp. Council Agric.

Res. Sci. Monogr. .">
: pi. 123. 1935. Type from eastern India.

Culms weak, decumbent and creeping, the ascending flowering

branches 6-20 (rarely to 30) cm. tall; nodes usually bearded; sheaths

shorter than the internodes, glabrous except for the ciliate margin, the cilia

continuous with the stiff hairs forming the ligule; blades narrowly oblong,

1-3 cm. long, 3-6 mm. wide, acute, subcordate at base, hispidulous or

glabrous, the margins scaberulous; panicle open, 2-5 cm. long, included at

base, the branches glandular, ascending, up to 1.5 cm. long; spikelets 1.2-

1.5 mm. long; glumes subequal, smooth or scaberulous toward the summit;
lower floret staminate, equaling or slightly longer than the glumes, the

lemma commonly grooved down the center at maturity; upper floret

perfect, ovoid, puberulent, separated from the lower floret by a flattened

Indo-Malayan region to New Guinea.

No New Guinea specimens of this species were seen. The description

was drawn up from Philippine material. It is included here since it has

been reported from Netherlands New Guinea, and its occurrence in New
Guinea seems probable.

11. Isachne globosa (Thunb.) Kuntze, Rev. Gen. PI. 2: 778. 1891; Chase, Jour.

Arnold Arb. 20: 312. 1939.

Milium glohosum Thunb., Fl. Jap. 49. 1784. Type from Japan.

Isarhne austmlis R. Br, Prodr. Fl. Nov. Holl. 1: 196. 1810; F. Muell., Pap. PI. 2:

19. 1885; Blatter and McCann, Imp. Council Agric. Res. Sci. Monogr. 5: pi. 122.

1935. Tvpe from Australia.

Isachne rhabdina (Steud.) Ohwi, Tokyo Sci. Mus. Bull. 18: 1. 1047.

Perennial; culms slender, spreading, often decumbent below and
branching, rarely suberect from a tufted base, the flowering branches 15-70

cm. tall; sheaths mostly shorter than the internodes, smooth, ciliate on the

margins, the hairs on the upper part longer and continuous with the

ciliate ligule, this 2-3 mm. long; blades linear-lanceolate, 2-8 (rarely up
to 13) cm. long, 3-8 mm. wide, rather firm in texture, scaberulous; panicle

2-10 cm. long, 2-6 mm. wide, the smooth or scabrous branches ascending

and with more or less distinct glandular bands; spikelets 2-2.5 (rarely 3)

mm. long; glumes equaling the spikelet or slightly shorter, glabrous or

hispidulous toward the obtuse apex; lower floret staminate, slightly larger

and of a thinner texture than the glabrous or pubescent perfect floret.
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British New Guinea: Central Division: Vanapa Valley, Urunu, alt.

1900 m., Brass 4807 (OH, US) (very plentiful in -ra.^land swamps); Western
Division: Lake Daviumbu. Middle H> River, Brass 7602 (A, US) (plentiful on

shores of lake). Netherlands New Guinea: km. northeast of Lake Habbema, alt.

2800 m., Brass 10743 (A, US) (abundant on a native clearing in the forest); Bele

River, 18 km. northeast of Lake Habbema alt. 2200 m., Hrass 11542 (A, US) (plenti-

ful on sandy beaches ot river and on old garden lands); Bahm River, alt. 1600 m.,

Brass 11823 (A, US) (plentiful on deforested slopes).

Japan to India. Malaysia. New Guinea and Australia.

Brass 7602 is a. more robust plant than the others cited, the spikelets

are slightly larger and with glumes shorter than the spikelets. Comparison

with specimens from other parts of the range, however, show that these

differences fall well within the range of variation of the species.

Brass 4S07 was cited as hat Inn [xni^tran^/nsis Zoll. and Mor. by Hitch-

cock (35. p. 123).

20. Spinifex L.

Spinifex L.. Mant. 2: 163, 300. 1771.

Spikelets lanceolate, unisexual, the pistillate solitary at the base of a

long stiff or somewhat tlexuous rachis. these stellately arranged in dense

spatheate umbels, the heads breaking off at maturity and carried about

by the wind or floating on the sea; staminate spikelets borne on rigid

spikes, these in spatheate umbels like the pistillate; glumes membranous,

the first about half the length of the staminate spikelet. in the pistillate

equal to the spikelet; fertile lemma chartaceous indurate, acuminate, the

margins not inrolled. Coarse dioecious perennials with rigid involute or

subulate blades and stiff stellate inflorescences.

Type species: Spinifex squarrosus L. S.littoreus (Hurm. f. I Merr. (Stipa littorva

1. Spinifex littoreus (Hurm. f.) Merr., Philip. Jour. Sci. Hot. 7: 22». 1012.

Stipa lilt area Hurm. f„ Fl. Ind. 2<). 1768. Type from India.

Stipa spinifex L., Mant. 1: 34. 1767. Type from India.

Spinifex squarrosus L., Mant. 2: 300. 1771. Type from India.

Perennial; culms hard, 30-100 cm. or more tall, the internodes more

or less pruinose; sheaths broad, overlapping, glabrous or the margins

ciliate; ligule a dense ring of hairs 2-4 mm. long; blades 5-20 cm. long,

involute-subulate, usually curved, glabrous or the margins scabrous, the

tips sharp-pointed; staminate spikelets 2-tlowered. 10-12 mm. long, usually

several on each spike, the rachis 4 9 cm. long and terminating in a stiff

point beyond the spikelets; glumes unequal, the first 5-0 mm. long, the

second slightly shorter than the spikelet; florets subequal, the lower

membranous, the palea with prominently winged ciliate keels, the upper

slightly indurated, the palea not keeled; pistillate spikelets 10-12 mm.
long, borne at the base of the scabrous rachis. this S-15 cm. or more

long; first glume equal to or exceeding the spikelet, second glume and

sterile lemma equal, the latter empty; fertile lemma a little shorter than

the sterile lemma and enclosed within it.

Sandy coasts from India to South China and Malaysia.

la. Spinifex littoreus (Hurm. f.) Merr. var. longifolius (R. Br.) Hacker, Handb. Fl.
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Differs from the species in having longer often broader and weaker

blades (20-50 cm. long), the apex not rigidly pointed, and the rachis of

the pistillate inflorescence more slender.

British New Guinea: Central Division: Hisiu, Carr 11445 (US, NY).
Australia, New Guinea, and Java.

21. Thuarca Pers.

Thuarea Pers., Syn. PI. 1: 110. 1805.

Ornithocephalochloa Kurz, Jour. Bot. 18: 332. 1875.

Spikelets of two kinds borne in a terminal one-sided raceme included

within a sort of spathe at anthesis, the lower 1 or 2 spikelets perfect or

pistillate, the upper 3-6 staminate; rachis broad at the base and more or

less enclosing the lowest spikelet, narrowed above; upper spikelets with

two similar staminate florets, or the lower floret empty: lower 1 or 2

spikelets with one staminate or empty floret and one perfect or pistillate

floret. Slender creeping beach grasses. As the fruit matures, the stami-

nate spikelets on the upper pari of the rachis fall off and the rachis begins

to bend forward and finally encloses the ripened fruit within the perfect

spikelet. As this is occurring, the upright branch bends by unequal growth

at two or three nodes and the fruit is buried in the sand. The fructifica-

tion thus formed is more or less waterproof and the seed inside is pro-

tected and may float for a considerable time in salt water without injury. 1
~

Type species: Thuarca sannnitosa Pers. T. involuta (G. Forst.) R. Br. (Ischae-

1. Thuarea involuta (G. Forst.) R. Br. 18 ex Roem and Schult., Syst. Veg. 2: 808.

1817; Hack., Dcnkschr. Akad. Wis*. Malh.-Naturw. (Wicn) 89: 495. 1913.

hchaemum involution G. Forst.. Fl. Ins. Austr. Prodr. 73. 1786. Habitat in the

Society Islands and lure and there in the tropics.

Thuarca sarmcntosa Pers., Syn. PI. 1: 110. 1805; Kunth, Rev. Gram. 2: 247. pi. 35.

1S30; K. Schum. and Lauterb., Fl. Deutsch. Schutzgeb. Siidsee 182. 1901. Type

from Madagascar.

Type from Nicobar Islands.

Culms creeping, forming mats, the upright flowering branches 5-20 cm.

tall; sheaths and blades glabrous to more or less velvety-pubescent; sheaths

overlapping, ciliate on the margins; ligule a row of hairs 0.5-1 mm. long;

blades lanceolate, 2-5 cm. long, 3-6 mm. wide; inflorescence a terminal

raceme, the spikelets borne in one series on the puberulent rachis; spike-

lets puberulent, the staminate about 4 mm. long; first glume small, hya-

line; second glume about as long as the spikelet; florets similar, the upper

lemma slightly firmer, both containing a staminate flower, or the lower

empty; perfect spikelets slightly larger, the glumes and sterile lemma
similar to those of the staminale spikelets, I he lemma containing a palea

and sometimes a staminate flower; fertile floret perfect or pistillate, the

lemma smooth and shining except for a few hairs at the apex, the margins

clasping the lemma- but not inrolled.

17 For a detailed discussion of this interesting phenomenon, see Nieuvvenhuis-Uexkull,

Margarete (Ann. Bot. Jard. Buiten/org 18. 114-123. pi. 14, 15. 1902).

1* Robert Brown (Prodr. Fl. Nov. Holl. 1: 197. 1810) mentions hchaemum involutum
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(sandy beach) . Solomon Islands: San Cristova'.: Star Harbor, Brass 3070
(GH).

Islands of the Indian Ocean to Malaysia, New Guinea, Northern Australia, and
Islands of the Pacific.

22. Melinis Beauv.

Tristegh Nec-s. Hor.'phys. Berol. 47. pi. 7. 1820.

Spikelets small, ovate to elliptic, somewhat laterally compressed; first

glume minute, nerveless; second glume equaling the sterile lemma, promi-

nently nerved, 2-lobed at apex and bearing a short mucro from between
the lobes; sterile lemma similar to the second glume, but bearing a long

straight and slender awn; fertile lemma and palea weakly cartilaginous,

shorter than the sterile lemma. Annuals or perennials with small spike-

lets borne in panicles.

Type species: Melinis minutiflora Beauv.

1. Melinis minutiflora Beauv., Ess. Agrost. 54, pi. 11, fig. 4. 1812. Type from
Brazil.

Tristegis glutinosa Nees, Hor. Phys. Berol. 29, 47, 54, pi. 7. 1820. Type from

Panic urn Melinis Trim, Mem. Acad. St. Petersb. VI. Sci. Nat. 1: 291. 1834. Based
on Melinis minutiflora Beauv.

Glandular perennial; culms 1 meter or more long, erect or geniculately

ascending, often rooting from the lower nodes, usually much branched,

glabrous or somewhat pubescent; nodes bearded; sheaths papillose-pilose;

ligule a ring of whitish hairs about 1 mm. long; blades flat, pubescent,
5-15 cm. long, 5-12 mm. wide; panicle narrow, more or less contracted,

densely flowered, 15-25 cm. long, the slender branches and pedicels

scaberulous; spikelets 1.8-2 mm. long, the awn of the sterile lemma 10-15
mm. long.

Northeast New Guinea: Morobe District: Boana, alt. 700-1400 m.,

Clemens 11361 (US).
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Tribe II. Andropogoneae

Spikelets 2-flowered. the lower lloret often reduced, in pairs (rarely

in threes or solitary), one of the pair sessile, the other pediceled, both

spikelets similar or more often dissimilar, the sessile spikelet then usually

pistillate or perfect and the pediceled staminate or neuter, rarely wanting

and only the pedicel remaining (in ,S< U raudrium the sessile spikelets

staminate and the pediceled perfe< t i : spikelets falling entire at maturity;

rachis either continuous, the spikelets falling free, or articulate, the sessile

spikelet falling with the rachis-joint and pedicel attached; glumes more or

less indurate, firmer than the lemmas, the first always longer than the

florets;, lemmas membranous or hyaline, the upper (fertile) usually with a

geniculate awn from the tip or from between the lobes of a bifid apex;

stigmas 2, stamens 3 (rarely 1 or 2). Annuals or perennials with often

tall culms and solitary, digitate or panicled spikelike racemes.

. Spikelets strongly late

Spikelets dorsalh compressed or rounded, usually 2-3 at each node

solitary by the suppression of the pediceled spikelet).

pediceled perfect (sometimes the pediceled spikelets reduced i

3. Sessile spikelets perfect, pediceled spikelets usually also perfect.

5. Spikelets awnless, borne in narrow spikelike panicles 24. Imperat

5. Spikelets awned (in ours), borne in broad tlabellate panicles

(). Racemes numerous, paniculate on an elongate common axis.

7. Fertile lemma awnless, usually much reduced 26. Saccharin

7. Fertile lemma well developed, mucronate or with a well developed awn
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8. Racemes several, subdigitate 01 approximate; spikelets 1-awned, or if

9. Culms erect or ascending; blades linear; first plume flat or with only

a slight groove 28. Eulalia.

9. Culms straggling; blades lanceolate with short petioles; first glume
with usually a distinct dorsal groove 29. Microstegium.

8. Racemes solitarv ; spikelets 2 -awned. the awns similar

30. Pogonathernm.
3. Sessile spikelets staminate; pediceled spikelets perfect, long awned

31. Sclerandrium.

2. Spikelets not. all tertile, usually differing also in size, shape and awns: sessile

spikelet lertile, the pediceled staminate or neuter, otten much reduced, some-
times completely wanting, only the pedicel remaining (it .spikelets similar then

the rachis joints and pedicels thickened).

10. Rachis joints and pedicels thickened, either trigonous, rounded, or flattened

11. Racemes reduced to a single joint ol three spikelets. each raceme partly

panicle branches 33. Apluda.

11. Racemes not as above, several- to many-jointed.

12 Rachis |oints and pedicel- trigonous, not at all flattened or hollowed out

on the side next to the sessile spikelet; fertile lemma usually awned

12. Rachis joints and ]>edicels flattened, rounded or hollowed out on the

side next to the sessile spikelet : lertile lemma awnless.

13. First glume of sessile spikelel subhemispheric, foveolate, the margins
clasping the edges of the fused rachis join! and pedicel

34. Hackelochloa.

13. First glume of sessile -pikeltt dorsalU flattened or slightly convex.

11 Sessile spikelets not deeply sunken in the cavities of the rachis

joints; first glume pectinate or with stiff setae on the keels.

15. First glum.' with a line of balsam glands just inside the keels, the

apex hearing two long flattened . instate teeth about as long as

the body
;
pediceled spikelets present 37. Elyonurus.

15. First glume without such glands, obtuse ; pediceled spikelets want-

ing, the pedicels glume like ot slip,- like <(>. Ere huh himi.

14. Sessile spikelets more or less deeply sunken in the cavities of the

16. Pediceled spikelets present.

17. Pediceled and sessile spikelets similar; rachis tenacious, dis-

articulating very tardily 35. llemnrihria.

17. Pediceled and sessile spikelets dissimilar: rachis Iragile, disarticu

lating readily 38. Roltboellia.

In I'edieeled spikelets wanting, the pedicels firmly fused to the rachis

IS. Spikelets all borne on one side ol the rachis; first glumes ;|S \ m
metrical, the apices pointing in alternate directions

39. Tkautnastochloa.

IS. Spikelets borne alternately on either side of the rachis; first

40. Ophiuros.

r (sometimes somewhat thickened upward',
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30. Blade- cordate; awn ot fertile lemma arising from the base

43. Arthraxon.

21. Racemes in pairs, one sessile, the other peduncled, included in an in-

flated spathe. these aggregated into a large compound inflorescence

;

45. Cymbopogon.

22. Glumes firmly indurate, smooth and shining 41. Sorghum.

Fertile spikelets disarticulating obliquely, the callus pungent-pointed.

23. Racemes without pair.-, ol homogamous spikelets at base

42. Chrysopogon.

24. Racemes capitate, solitary, long-exscrtcd 48. Germainia

24. Racemes not as above.

25. Fertile spikelets dorsally flat or grooved; first glume chartaceous. .

25. Fertile spikelets terete; first glume coriaceous.

26. Homogamous pairs of spikelets 2, approximate and forming a sort

o!' involucre at base of the 1 •> jointed raceme; inflorescence a

large spatheate panicle 47 Thcmrda

26. Homogamous pairs of -pikelet- 1 to mam at base of the several

to many-jointed raceme; inflorescence a solitary spikelike racemi

terminating the culms and branches; sterile spikelets obliquely

lanceolate, imbricate and obscuring the fertile spikelets

23. Dimeria R. Br.

Dimeria R. Br., Prodr. Fl. Nov. Holl. 1: 204. 1810.

Haplachnr l're-1. Rel. Haenk. 1: 224. pi. 3S. 1830.

IVoodrovia Stapf, Hook. Ic. 23: pi. 2447. 1896.

Spikelets strongly laterally compressed, short-pediceled. solitary in two

rows on one side of a trigonous or flattened continuous rachis; glumes

keeled, often winged, only slightly indurate, the margins usually hyaline;

first glume usually narrower and slightly shorter than the second; lemmas

hyaline, the sterile shorter, awnless. the fertile rarely awnless, usually

awned from the bifid apex, the awn geniculate, the basal segment brown

and twisted; stamens 2. Annuals or perennials with usually slender culms

and digitate or approximate, sometimes solitary, racemes.

Type species: Dimeria ainuuiUnmn R. Br.

Key to the Spi

. Spikelets 3.-5 mm. long.

2. Racemes 2 to 5.
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.
Srumtl -liime winded on the k.rl

; U-rlilt' tlnrt't awnless or with a reduced stm
awn

5. D. glabrius,

Annua 25-45 cm. alta; culmis nliformibus. erect is, ulahris; nodis breviter
barbatis, circiter 7; vaginis carman's, pilosis, pilis circiter 1 mm. longis;
ligula membranacea. circiter 0.5 mm longa; laminis planis vel condupli-
catis, erectis, 2-3 mm. latis, inferiorihu.s 4 S cm. Ion-is. ad apicem culmis
brevionbus. marginibus plus minusve revolutis, utrinque pilosis, pilis

quam eis vaginae paullo longioribus; racemo solitario. 5 7 cm. longo,
floribus eonfertis; rhachi circiter 0.S mm. lata, complanata, dorso leviter

rotundato, marginibus dense ciliatis; pedicellis complanatis, circiter 0.2
mm. longis; spiculis imbricatis. 3.5 4 mm. longis; glumis dense albo-
pilosis, carinis longe ciliatis; gluma prima acuta. <|iiam gluma secunda
paullo breviore, carina haud alata: gluma secunda acuminata, quam gluma
prima duplo latiore, carina tola longitudine late alata, margine ciliato,

ceterum glabra; lemmate sterili ()uam I * it i ] t paullo breviore; lemmate
fertili quam spicula circiter quarta parte breviore, arista circiter 8 mm.
longa, columna 1 1.5 mm. longa; antheris circiter 0.S mm. longis.

British Ni.w OriM.v Western Division: Lake Daviumbu, Middle Fly

Closely related to Dimcria sinensis Kendle. hut differing in having larger

spikelets in which the second glume is acuminate rather than obtuse, and
in the shorter awn in which the column is I 1.5 mm. long rather than 3-4
mm. as in I), sinensis. The habit suggests /;. pusilla Thwaites, but that

species is smaller and has larger spikelets in which the glumes are aristate.

The above specimen was reported as Dinuria ialcata Hack, bv Chase
(17, p. 313).

Annua 30-S0 cm. alta; culmis glabris. simplicibus, erectis vel adscen-
dentibus; nodis barbatis. pilis adscendentibus circiter 2 mm. longis; vaginis
carinatis, dense pilosis, quam intemodiis longioi a bus: ligula mem-
branacea, ciliolata, circiter 0.6 mm. longa: laminis erectis. planis, 5 12

cm. longis, 3-5 mm. latis (summa valde redacta) dense pilosis; racemis
binatis vel tematis. 5-S cm. longis; rhachi circiter 1 mm. lata, anguste alata,

alis dense rigido-c iliatis. pilis 0.5-1 mm. longis. ceterum glabra; pedicellis

complanatis, circiter 0.5 nun. longis. marginibus apicem versus rigido-

ciliati.s, pilis quam pedicellis paullo longioribus: spiculis plus minusve
pubescentibus, anguste obovatis, < alio breve barbato; glumis subaequalibus,
acutis, carinis late alatis. marginibus ciliatis. pilis apicem versus brevi-

oribus; gluma prima 4-4.5 mm. longa. carina quam corpo glumae
plerumque paullo latiore; gluma secunda 4.5 5 mm. longa. 1.5 mm. lata,

carina circiter 0.5 mm. lata, apicem versus paullo latiore: lemmate sterili

scariosa, ciliata, 2.5-3 mm. longa: lemmate fertili 3.5-4 mm. longa.

aristata; arista S-10 mm. longa. e apicem lemmatis bifida, columna 1.5 2

mm. longa; antheris 1.5 mm. longis.

British N'kw Ocinka: C e n t r a 1 I) i v i s i o n : I'runu, Yanapa Yallev, alt. 1<)00

m. Brass 4802 (OH, IS) (a lew planis anion- sedges in small swampy hollows on
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grassland). Netherlands New Guinea: Halim River, alt. 1X00 m., Brass 11738

(A, US, type), Dec. 1938 (common on sandy, lorn: deforested slopes).

Related to Dimcria bialata C. E. C. Fisch. but that species is much
smaller and has much shorter racemes, slightly smaller more glabrous

spikelets, anthers 1 mm. long, and an awn with the column about 3 mm.
long.

Comparison may also be made with Dimcria chloridijormis (Gaudich.)

K. Schum. & Lauterb., but that species has somewhat longer leaves, culms

which are pubescent below the inflorescence, racemes in 4's or 5's, and

the common axis pubescent rather than glabrous. The greatest difference,

however, is seen in the spikelets. in which the first glume is apiculate and

wingless, the second acuminate and with only a very small wing just

below the tip. The anthers are 1.8 mm. long.

Brass 4S02 was reported as Dimcria chloridijormis by Hitchcock (35,

p. 124).

3. Dimeria ciliata Merr., Philip. Jour. Sci. Bot. 9: 262. 1914. Type from the

Philippines.

Perennial; culms slender, tufted, more or less pubescent. 50-S5 cm.

tall; nodes bearded, the hairs stiffly ascending. 1-1.5 mm. long; sheaths

slightly shorter than the internodes, more or less pilose, keeled, at least

above; ligule about 0.8 mm. long, membranous, often filiate; blades more
or less densely pilose. S 25 cm. long, v -5 mm. wide; inflorescence long-

exserted, of 3-6 racemes, the common axis about 1 mm. long; racemes

7-13 cm. long, the rachis trigonous, about 0.8 mm. wide, glabrous or

slightly ciliate on the margin, sometimes slightly pubescent on the back;

pedicels 0.8-1 mm. long, rather stout, ciliate on the outer margins; spike-

lets 4-4.5 mm. long, the glumes prominently ciliate with long white hairs

on the keels; the first glume slightly shorter and narrower than the second,

not winged; second glume with a prominent wing on the keel toward the

apex, the lower hall wingless: sterile lemma about 3 mm. long, ciliate;

fertile lemma about 3.5 mm. long, the awn about 10 mm. long: anthers

about 1 mm. long.

British New Guinea: Western Division: Dagwa, Oriomo River, alt.

about 40 m., Brass 5V11 (A, IS, \
'S ) (scattered in small, spreading tints on damp

ridge slopes).

Philippines, New Guinea.

Related to Dimcria chloridijormis (Gaudich.) K. Schum. & Lauterb.,

from the Marianas, but differing in the smaller spikelets, less pubescent

foliage, and narrower rachises. which are not densely ciliate.

Brass 5911 was reported as Eulalia argentea Brongn. var. qnccnslavdica

(Domin) Hitchc. by Hitchcock (35, p. 126). The combination which he

makes there is a valid one but does not apply to the New Guinea plants.

A typo differt culmis vaginisque glabris. laminis glabris vel marginibus

plus minusve pilosis basi tuberculatis, ala glumae secundae interdum ad

basin imam extendit.

British New Guinea: Western Division: Lake Daviumbu, Middle Fly

River, Brass 7807 (A, type, IS: Sept 19.} 6 (gregarious in mall patches on wet

savannahs), Brass 7".V (A. I Si (plentilul on moist savannah slopes).
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Differs from the species in having glabrous culms and sheaths, the

blades glabrous or with the margins more or less tuberculate-pilose, and
the wing of the second legume sometimes extending all the way to the

base. The varietal epithet refers to the variable nature of the spikelets.

Within the same inflorescence, in some spikelets the second glumes are

winged only at (he apex as in typical Dimeria ciliata, in others the wings

extend entirely to the base, and there are numerous intergradations.

4. Dimeria ornithopoda Trin., Fund. A-rost. 1<>7. fig. 14. 1820; C. T. White, Proc.

Roy. Soc. Oueensl. 'M: 14. 1923. Type from India.

Annual; culms glabrous, slender, tufted. 15-30 cm. tall (rarely taller),

the nodes bearded; sheaths mostly shorter than the internodes, keeled,

glabrous to papillose-pilose; ligule about 0.5 mm. long; blades erect, as

much as 6 cm. long, 2 3 mm. wide, glabrous or papillose-pilose; racemes
binate or termite. 2 5 cm. long, the raehis undulate, trigonous, about 0.3

mm. wide or less, the margins scabrous; pedicels very short; spikelets 2-2.5

mm. long, the callus short-bearded: ulumes subequal. acute, scabrous or

somewhat pubescent, the keels not winged; fertile lemma slightly shorter

than the first glume and bearing a geniculate awn. the column of which
is about as long as the spikelet : anthers about 0.5 mm. long.

Widely distributed in the tropics and subtropics of the Old World.

No specimens of this species were seen from New (Uiinea — the de-

scription was drawn up from Philippine and Australian specimens. In-

cluded here since it was reported bv White, and it seems probable that it

occurs in New Guinea.

5. Dimeria glabriu.seula F. M. Bailey, Syn Oueensl. Fl. Suppl. 3: 83. 1890. Type
from Australia.

Dimeria glabra Ridley, Fl. Mala\ Benin. 5: 192. 1925; Hitchc, Brittonia 2:

125. l«)36. Type from Singapore.

Annual; culms glabrous, erect, tufted, verj slender, 20-50 cm. tall, the

nodes minutely bearded; sheaths keeled, glabrous or slightly filiate on
the margins; ligule about 0.5 mm. long; blades 2-6 cm. long, 2-i mm.
wide, glabrous or slightly pubescent; racemes binate or ternate, 3-6
cm. long, the trigonous rat his about 0.4 mm. wide, undulate, the margins
scabrous; pedicels very short; spikelets 2 2.5 mm. long, the callus not

bearded; glumes subequal, acute, the first narrow, scabrous, the second
about twice as wide as the first, scabrous or rarely slightly puberulent,

the keel with a narrow wing exleiidimi quite or nearh to the base; fertile

lemma slightly shorter than the first glume, awnless or with a short straight

awn (rarely a few of the spikelets with a geniculate awn); anthers about

British New Ocink.a: Western Division: Dajiwa, Oriomo River, alt.

40 m., Brass 5084 (GH, US) (in small patches or colonies on damp grass slopes);

Lake Daviumbu, Middle Flv River, Hrass 7S>0 (A, US) (rare urass, Rrenarious on

Singapore, Netherlands Indies, the Philippines.. New Ouinca to Australia

Closely related to Dimeria ornithopoda but differing in being more
nearly glabrous and in having a mo-e erect habit. Further differences are

seen in the spikelets, which are not bearded on the callus, have the second

glume winged on the keel, and the fertile lemma awnless or with a reduced

straight awn.
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24. Imperata Cyrillo

Imperata Cyrillo, PI. Rar. Neap. 2: 26. pi. 11. 1792.

Spikelets more or less dorsally compressed, all alike and perfect, usually

in pairs (rarely solitary), unequally pediceled, along a slender continuous

rachis, surrounded by long silky hairs from the base and lower part of

the glumes; glumes about equal, membranous; lemmas hyaline, awnless,

shorter than the glumes; styles 2; stamens 1 or 2. Perennials with stout

creeping rhizomes and more or less spikelike, conspicuously silky panicles.

Type species: Imperata arundinacra Cyrillo /. cylindrka (L.) Beauv. (Lagurus

1. Stamen 1; panicle somewhat open (rather dense in high altitude form)

2. /. exaltata.

1. Imperata cylindrica (L.) Beauv., Ess. Aurost. 1(>5, 177, pi. 5, fig. 1. 1812; Hitchc,

Brittonia 2: 125. 1936; Pilger, Nat Pflanzenfam. ed. 2. lie: 111. fig. 64. 1940.

Lagurus cxlindricus L„ Syst. Nat. ed. 10. 2: 878. 1759. No locality given.

Imperata arundinacea Cyrillo, PI. Rar. Neap. 2: 27. pi. 11. 1792; F. Muell, Vict.

Nat. 1: 168. 1844; Hack, in 1 >( .. Monogr. Phan. 6: 92. 1889. Type from Italy,

la. Imperata cylindrica (I. ) Bcau\ var. major (Nces) C. E. Hubb. in C. E. Hubb.

& Vaughan, Grass. Maurit. and Rodriguez 96. 1940.

Saccharum Koenigii Retz., Obs. Bot. 5: 16. 1789. Type from Japan.

Imperata Koenigii (Retz.) Beauv.. Ess. Asirost. 165. 1812.

Saccharum conferturn Presl, Rel. Haenk. 1: 346. 1830. Type from the Philippines.

Imperata Koenigii (Retz.) Beauv, var. major Nees, Fl. Afr. Austr. 90. 1841. Type

from Africa.

Imperata arundinacea Cyrillo var. Koenigii (Retz.) Benth., Fl. Hongk. 419. 1861;

Hack.. Hot. Jahrb. 6: 238. 1855, in DC, Monogr. Phan. 6: 94. 1889.

Imperata cvlindrica (L.) Beauv. subvar. Koenigii (Retz.) Durand & Schinz, Consp.

Fl. Air. 5: 694. 1894.

Imperata cylindrica (L.) Beauv. var. Koenigii (Retz.) Pilger in Perk, Fragm. Fl.

Philip. 137. 1904; Hack, Denkschr. Akad. Wiss. Math.-Naturw. (Wien) 89:

492. 1913.

Imperata conferta (Presl) Ohwi, Bot. Mag. (Tokyo) 5.
r
>: 549. 1941.

Culms erect, simple, slender to moderately stout, 40-120 cm. tall,

mostly 1- to 3-noded, the nodes bearded; sheaths overlapping, keeled,

glabrous or slightly pubescent; ligule truncate, 0.5-1 mm. long; blades

linear-lanceolate, broadest at the middle and tapering to either end, flat,

very variable in length, 10-50 cm. or more long, 5 15 mm. wide, glabrous

or hairy at the base, scabrous on the margins; panicle usually densely

cylindric, sometimes slightly branching at the base, 5-22 cm. long; spike-

lets 3-4 mm. long, the hairs about 10 mm. long; glumes subequal, mem-
branous, 3-7-nerved; anthers 2, borne on long slender filaments.

British New Guinea: Western Division: Gaima, Lower Fly River,

Brass 8296 (A, US) (covering old clearings in both savannah and rain-forest).

Northeast New Guinea: Mo robe District: Near Kajal.it Mission, alt.

about 200 m, Clemens 10668b (US) ; in the Ramu Valley near the headwaters of the

Markham River, Rogers 3001 (A) ; four miles south of Langemak Bay, Sawyer 81

(A) ; near Yabim, H. Zahn in 1903 (US).

East Africa, Indo-Malayan region, New Guinea to Australia. Also Japan.
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Imperata cylnidrica is an extremely variable and wide-ranging species,

and hence it has a large number of synonyms. C. E. .Hubbard (Imp.

Agric. Bur. Joint Publ. 7:5-13. i map. 1944) recognizes five varieties, one

of which occurs in South America and the rest in the Old World. Variety

major, to which our plants appear to belong, has a greater range than the

others and probably a greater variability. According to Hubbard, each

of the varieties has a rather definite geographic distribution.

2. Imperata exaltata Brongn. in Dupercy, Hot. Voy. Coquille 2(2): 101. 1831; Hack.

in DC, Monogr. Phan. 6: 98. 188'); K. Schum. X Lantech.. LI. Deulsch. Schutz-

geb. Siidsee lo.v 1901; Hitchc. Hciltonia 2: 125. 1936. Ty,)e from Waigiou

Island.

Saccharum macilnitum Chauvin ex Steu.l., S\n. PI. Glum. 1: 400. 1S54; F. MuclL,

Pap. PI. 1: 47. 1876. Type from Waigiou Island.

Culms 60-150 cm. tall (rarely only 25 cm. in subsp. Mcrrillii), slender

in proportion to their height, ^-4-noded, the nodes not bearded; sheaths

overlapping, more or less keeled; ligule truncate, shortly ciliate, 0.5-1.5

mm. long; blades lanceolate-linear or rarely linear, fiat or sometimes in-

volute, 25-80 cm. long. 6-20 mm. wide, the base attenuate and distinctly

canaliculate at the junction of the sheaths, glabrous or pilose only at the

base, the margins scabrous; panicle as much as 40 cm. long, 3-7 cm.

wide, with numerous short rather lax branches especially toward the base;

spikelets 2.5-3 mm. long, the hairs 2 to 3 times as long; glumes subequal,

3-nerved; stamen 1, 2-2.5 mm. long.

British Xew Giim \: Islands near the southeast end. Armit 55 (LS); Central
Division: Urunu, Vanapa Valley, Brass 4.S13 (A, US) (common on paths

Western Division: Junction of the Black and Palmer Rivers, Brass 6945

(A, US) (forming dense pure stands on a gravel island in the Palmer River);

Northern Division: About 9 miles northwest ol Oro Bay, Reeder S13 (A,

US) (bank of creek in partial shade). Nohuicasi Nkw Guinm: Morobe Dis-
trict: Huon (lull, Herre 231 (XV). Netherlands Xr.w Guinea: Nassau re-

gion, Explorat Biv., alt. about 700 m, Dorters van Leeuwen 10500 (GH). New
Britain: Parkinson 65 (US).

Southeastern Asia to New Guinea.

2a. Imperata exaltata Brongn. subs!). Mer.illii Hack., Philip. Jour. Sci. 1: Suppl.

264. 1906. Type from the Philippines.

Differs from the typical form in having i

denser panicle. The spikelets

stamen as in the species.

British New Guinea: Central Division: Wharton Range, Murray Pass.

Xi.nii in .anus New ('.tinea: Northern slopes of Mount Wilhelmina, Wemena River,

alt. 3200 m. Brass & Mever-Prn-s 10235 (A, US) (covering beaches of gravel and

sand); 9 km. northeast of Lake Habbema, alt. 2600 m„ Brass 10902 (A, US) (on

old landslip in forest); Bele River, IS km. northeast of Lake Habbema, alt. 2200

nv, Brass 11491 (A, US) (dominant grass on old garden lands).

Philippines and New Guinea.

The cited specimens look superficially like Imperata cylimlrica and

were cited under this name by Chase (24. p. 88). They differ in having

slightly smaller spikelets with only one stamen. This is apparently a
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high altitude form of /. exaltata and perhaps not worthy of subspecific

25. Miscanthus Anderss.

Miscanthus Anderss.. (Ki\ Svemk Vet Vkad Foerhandl. Stockh. 1855: 165. 1856.

Eulalia Triii.. Mem Acid. St. Pctersb. VI. 2: l.U. 18.52 (non Kunth, 1829).

Xiphagrostis Coville, Contr. U. S. Nat. Herb. 9: 399. pi. 69. 1905.

Spikelets all alike and perfect, in pairs, unequally pediceled on a con-

tinuous rachis, the callus villous; glumes sub-equal chartaceo-membranous;
lemma hyaline, the fertile bifid and awned or rarely awnless,, the awn
twisted, straight or slightly geniculate. Tall perennials with long flat

or convolute blades and large open terminal panicles of several to many

Type species: Miscanthus japonicus Anderss. = M. floridulus (Labill.) Warb.
(Saccharum floridulum Labill.).

1. Miscanthus floridulus (Labill.) Warb. in K. Schum. & Lauterb., Fl. Deutsch.

Schutzgeb. Siidsee 166. 1901; C. T. White. Line. Row Sue Quecnsl. 34: 15. 1923.

•dulum Labill., Sert. Austro. Caled. 13. pi. 18. 1824. Type pre-

i New Caledonia.

mints Anderss., Oefv. Svensk. \'et. Akad. Foerhandl. Stockh. 1855:

166. 1856; Warb., Hot. Jahrb. 16: 13. 1892; Hitchc, Proc. Linn. Soc. N. S.

Wales 54: 145. 1029 (non Saccharum japnnicum Thunb. 1794). Type from Japan.

Culms in large clumps, erect, robust. 1.5-4 meters tall; sheaths over-

lapping, glabrous, not keeled; ligule membranous, about 1 mm. long, often

ciliate; blades 25-80 cm. long, 10-30 mm. wide, rather firm, the margins

serrulate-scabrous; panicle broad, flabellate, 15-40 cm. long, the central

axis about two-thirds as long; lower branches 15-20 cm. long, the rachis

glabrous or sometimes pilose: spikelets 3-5 mm. long, the soft spreading

callus hairs about as long; awn about 3-8 mm. long.

British New Guinea: Gulf Division : Ihu, Vailala River, Brass 920 (GH,

Range, Murray Pass, alt. 2800 m„ Brass 4191 (A, US) (large tussock grass scattered

on open slopes), Brass 4528 (GH, US) (rare; sporadic on open grasslands), Brass

m„ Brass 4778 (GH, US) (covers large areas of old garden land on deforested valley

slopes. Northeast New Guinea: Mo robe District: Sattelberg, Ogeram-

nang, alt. about 1800 in, Clemens 4454 (A), Sarawaket, alt. about 2500 m., Clemens

6145 (A). Netherlands Xew C.uinea: Bele River. 18 km. northeast of Lake Hab-
bema, alt. 2200 m., Brass 11584 (formiim occasional thickets in open second growths)

;

Balim River, alt. 1600 m., Brass 1180V (A, US) (a few clumps on river bank).

26. Saccharum L.

Saccharum L., Sp. PI. 54. 1753; Gen. PI. ed. 5. 28. 1754.

Spikelets all alike and perfect, awnless, in pairs, one sessile, the other

pediceled on an articulate fragile rachis, this disarticulating below the

spikelets; glumes equal, somewhat indurate, often more firm below, the

first usually 2-4-nerved (rarely with a midnerve), the second 1-5-nerved;

sterile lemma hyaline, about as long as the glumes: fertile lemma much
reduced or wanting. Tall perennials with large silky terminal panicles.
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Imp, i<ita spontanea (I..) Beau v. e\ Roem. & Schult . Sv-

Sanitation robushim Brandos & Jeswiet ex Grassl, Joi

1946. Type from New Guinea.

Culms in dense tufts or clumps, 2-10
less woody at base to robust and pithy,

base; sheaths longer than the internodes, sparsely to densely pubescent,
the hairs usually more dense near the margins; ligule membranous, short

ciliate, 1.5-4 mm. long; blades long-linear, 1 5 (rarely 7) cm. wide, the
margins serrulate-scabrous; panicle 20-90 cm. long, the fragile branches
suberect or spreading; rachis long-pilose or only scabrous; spikelets 3-5.5
mm. long, the glumes usually more or less firmly indurate and often reddish
on the lower half, the upper margins ciliate; sterile lemma well developed,
about as long as the glumes; fertile lemma very much reduced or com-
pletely wanting.

British New Guinea: Central Division: Rona, Laloki River, alt. 450
m., Brass 3628 (A, US) (on roadsides in savannahs, not common) : near Port Moresby,
Raima Falls, Jrsiciri in \<}>A (US); Kanosia, (arr 11120 ( \Y) (open savannah
land); banks of the Laloki River, about 27 km. trom Port Moresby, Jeszciet in June,
1928 (US) (type of S. robust n,u) ; .Northern Division: Near Dobodura, on
banks of Samboga River, Reeder 828 (A, US) (On irravelly viil ; culms 3-4 meters
tall ) ; Western Division: Palmer River, Brass 6057 (A) (stands 3-4

meters high on gravel banks of the river). Northeast New Guinea: M o r o b e

Tsicl, on the Sepik River, Hrrre 2SI (NY) (on river banks; plants 10-20 feet high

;

covers tens of thousands of acres extending along the Sepik River lor over 500 m. from
the sea and beyond for an unknown distance). Netherlands New Guinea: Near
Hollandia, Brass 8020 (A) (forming small thickets 2 3 meters high along the river);

18 km. northeast of Lake Habbema, Bele River, alt. 3200 m., Brass 11374 (A, US)
(very abundant in tall thickets on abandoned garden land, 2.5-3 meters high);

Balim River, alt. 1600 m., Brass U778 (A, US) (abundant on alluvial soil of river

banks; gregarious in clumps about 2 meters high); I km. southwest of Bernhard

beaches in river; thickets up to 8 meters high); Bernhard Camp, Idenburg River,

alt. 50 m., Brass 13701 (A. US) (in dense pure stands 7 8 meters high on recent

silt deposits of the river banks).

Widelv distributed trom the Indo Malavan region to New (.uinea and adjacent

Saccharum robustum Brandes & Jeswiet ex Grassl is here treated as a

synonym, since the distinctions given by Grassl as separating it from

S. spontancum do not seem to hold. In the discussion following the orig-

inal description one reads that 5. robustum is ''distinguished readily" by
the reduced third glume [fertile lemma], the sparser and shorter hairs

on the rachis and callus, the smaller spikelets, and the much larger size

of the plants themselves. Examination of available specimens shows that

these distinctions haw little basis in fact. The fertile lemma is reduced in

all the cited specimens, although the degree of reduction varies in different

plants and even in different spikelets in the same panicle. Grassl implies

that the large, robust plants (5. robustum) have small spikelets, while in

the smaller plants (S. spontancum) the spikelets are larger. Carr 11129
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is a small plant with a slender, woody culm, yet the spikelets are only

about 3 mm. long. Brass 6957 has rather robust culms, broad blades,

and small spikelets, yet on the label the height of the plant is given as

"3-4 m." Brass 11374 has the broad blades and robust culms of 5.

robustum, yet the spikelets are 5-5.5 mm. long, and the height of the

plants is given as only 2.5-3 meters. There seems also to be little cor-

relation between the size of the spikelets and the length of the hairs on

the rachis and callus. In view of the difficulty, if not impossibility, of

separating coherent groups from the New Guinea material, it seems ad-

visable to consider it as one polymorphic species pending further detailed

collecting and field study.

2. Saccharnm officinarum I... Sp. PI 54. 175.4; Hack. Bot. Jahrb. 13: 263. 1890;

Pilger, Nat. "Pflanzenfam. ed. 2. lie: 114-116. /i<. 66. 1940. Type from India.

Sacc.harum sinense Roxb., Fl. Ind. 1: 244. 1820; Ohwi, Bot. Mag. (Tokyo) 56:

9. 1942. Described from specimens in Botanical Garden introduced from China.

This is the cultivated sugar cane. It is widely distributed and cultivated

by natives throughout the Island and is spontaneous in old garden lands.

The culms are 2-6 meters tall and 2-4 cm. in diameter. The lower inter-

nodes are often very short and stout. Xo herbarium specimens of this

species from New Guinea have been seen. Living plants we
in native gardens on numerous occasions while the writer v,

1943-44. Unfortunately no specimens were collected.

re observed

'as there in

3. Saccharum edule Hassk., Flora 25: Beibl. 3. 1842. Type from Ja'

Sar.rharum spontanrum L. var. edulis (Hassk.) K. S<-hum. in K. Schurn. & Lauterb.,

develop normally and remains

permanently enclosed within the sheaths of the upper leaves. This

abortive inflorescence is roasted and eaten as a vegetable by the natives.

Since it produces no flowers, the plant can be propagated only by vege-

tative means. Grassl (Jour. Arnold Arb. 27: 240-242. 1946) discusses

the relationship of this horticultural species with other species of Saccha-

rum. He also (op. cit. pi. 2, fig. 1, 2) figures the abortive inflorescence.

The species is apparently cultivated throughout the island. As seen

growing, it resembles S. officinarum, but the culms are dry and do not

contain sweet juice. Hackel (24, p. 263) doubtfully reports 5. edule

from New Guinea.

No specimens of this species were available to the writer, but living

plants were observed in a native garden in British New Guinea in 1943.

As in the case of the former species, no specimens were collected.

27. Erianthus Michx.

Spikelets all alike and perfect, awned or awn-pointed, in pairs along a

slender rachis, one sessile, the other pediceled, the rachis disarticulating

below the spikelets. the rachis joint and pedicel falling attached to the

sessile spikelet; glumes coriaceous, equal, usually clothed with long spread-
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ng silky hairs; sterile lemma hyaline empty: fertile lemma hyaline

nidnerve extending into a prominent awn or the lemma at least

>ointed. Perennials with dense terminal silky panicles.

Type species: Erianthus saccharides Michx. = £. vtanteus (Walt.)

1. Fertile lemma with an awn as Inn- a> the spikelct or longer; panicles about 15 cm.

long 2. E. fastigiatus.

1. Erianthus arundinaceus (Retz.) Jesw . \nh. Suikerind \. .Inland Indie Meded.
33: 399. 1925; Pilfer, Nat. Pflanzenfam. ed. 2. 14e: 118. 1940.

Saccharum arumlhuucum Ret/.. Obs. Hot. 4: 14. 1786; Hack, in DC, Monogr.
Phan. 6: 117. 1889; Ridley, Trans. Linn. Soc. II. (Hot.) 9: 249. 1916. Type

Culms robust, 2-5 (sometimes to 7) meters tall, 1-2 cm. in diameter;
sheaths longer than the internodes, glabrous, often pruinose; ligule mem-
branous, ciliate, 1-2 mm. long; blades flat, linear. 30-150 cm. long, 10-70
mm. wide, glabrous, smooth, the margins serrulate-scabrous; panicle large,

plume-like, 25-60 cm. long, the branches ascending or somewhat spread-
ing; spikelets 3.5-4 mm. long, the callus short-bearded; glumes acuminate,
the dorsal surface clothed with long spreading hairs or the second glume
sometimes glabrous or nearly so; sterile lemma about equaling the glumes;
fertile lemma slightly shorter, the midnerve extending into a short mucro
or an awn as much as 1 mm. long; fertile palea about half as long as the

lemma.

British New Guinea: Western Division : Fly River, about 30 miles he-

many miles of the swampy banks of the middle riven
; Strickland River, IF. Kanerlen

T> P e i

r.riuiillm.s •,,//,/,,/,',,,>//., Ohwi, Bot. Mag. (Tokyo)

Culms subrobust. 150 cm. or more tall, a ppressed-pilose at the sum-
mit, otherwise glabrous; sheaths 20-30 cm. long, appressed-pilose on
the margins near the summit, otherwise glabious; ligule truncate, minutely
ciliate, about 0.7 mm. long; blades elongate. 30 SO cm. long, 5-8 mm.
wide, rigid, glabrous except for a few hair- at the base; panicle short-

exserted, erect, about 15 cm. long. 3 4 cm. wide, the axis clothed with long

white hairs; racemes solitary, the lower about 4 cm. long, the rachis pilose

with white spreading hairs, the joints about one third shorter than the

spikelets; pedicels rather slender and pilose like the rachis; spikelets

lanceolate, about 4 mm. long; glumes a< ute, reddish brown except for the

pale apex; first glume minutely bimucronate. flattened, the lower half near

the margins bearing long white hairs; second glume 1 -nerved, the lower

part of the keel short-pilose; sterile lemma nerveless, slightly shorter than
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the glumes, somewhat brownish below, the margins and scarious apex
ciliate; fertile lemma about 1 .5 mm. long, bidentate and bearing a brownish
awn about 7-8 mm. long; palea about half as long as the lemma.

Netherlands New Gcixea: Mnmi, 60 miles south of Manokvvari. Kanehira &
Hatusima 13211 (type of E. sesquimetmlh Ohwi) ( I raiment at A) (in waste planta-

The type of Erianthus uisii^mtiis has nol been seen, but from the brief

description in Steudel, and Hackel's detailed diagnosis, E. sesquimetralis

seems referable to this species. A fragmentary specimen in the U. S.

National Herbarium, from India, which seems to represent this species,

has spikelets which arc almost identical with those of the New Guinea plant

except that the hairs on the first glume are slightly shorter.

28. Eulalia Kunth

rollnua Trin. sect, Eulalia (Kunth- Henth. &- llnnk.. Gen. PI. 3: 1127. 188.5.

Pollinia Trin. sub-en. Eulalia (Kunth) Hack, in DC, Monojir. Phan. 6: 152. 1889.

Spikelets paired, all alike and perfect, one pediceled and falling free

from the pedicel, the other sessile and falling with the rachis joint and

the pedicel of the upper spikelet (rarely both pediceled and disarticulating

obliquely, forming a sharp-pointed callus, the pedicels remaining attached

to the tardily disarticulating rachis joints); glumes subequal, the first

dorsally flattened or rounded, sometimes slightly grooved, the second more

or less keeled on the back, 1-3-nerved. sometimes awned; sterile lemma
hyaline, as long as the glumes, reduced, or sometimes wanting; fertile

lemma minute, usually reduced to the delicate base of a stout twisted and

geniculate awn. Perennials or rarely annuals with usually erect culms,

linear blades, and digitate or approximate racemes.

Type species: Eulalia auna ( P.orv i Kunth < Andropogon aureus Bory).

nflorescence goldei

ie Species

the spikelets

awnless: rachis readily dis-

the sessile spikelet.

i
;
- •

rachis tardily disarticula

3. Spikelets reddish brow

ita (Schult.) Henr., Blumea 3: 453. 1940; Ohw

istachyos Roxb., Fl. Ind. 1: 261. 1820 (non .
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Pollinta argentea (Brongn.) Trin, Mem. Acad. St. Petersb. VI. Sci. Nat. 2(1): 90,

1836; Hack, in DC, Monogr. Phan. 6: 162. 1889; K. Schum. & Hollr., Fl.

Kais. Wilhelmsland 22. 1889.

Eulalia tri tachya (Roxb.) Kuntze, Re\ (urn. 775 1891; A. Camus, Ann. Soc. Linn.

Lyon 68: 203. 1922.

;- Pallnua lr plant ha Stapf, keu Hull. PM)9 : J(.n. iwi. Tvpe from Netherlands
New Guinea.

Perennial (or sometimes annual?); culms erect, caespitose, 60-100
(rarely to 200) cm. tall, glabrous or slightly pubescent below the inflor-

escence; sheaths usually glabrous but sometimes pubescent, always more
or less pubescent on the collar; ligule about 0.5 mm. long, ciliolate. usually
with some longer hairs back of it; blades elongate, 3-5 mm. wide, flat,

glabrous beneath, somewhat pilose above, especially near the base; racemes
3-20, digitate or approximate, 5-20 cm. long, the rachis clothed with soft

white hairs, the joints about one-fourth shorter than the spikelet; pedicels

slightly shorter than the rachis joint and bearing similar hairs; spikelets

2.5-3.5 (rarely to 4.5) mm. long; glumes equal, reddish brown, the

first dorsally flattened, 2-nerved, the apex rounded; second glume 3-

nerved, somewhat keeled; both glumes clothed with spreading white
hairs, especially toward the margins, the hairs often 1 mm. long or more;
sterile lemma about equaling the glumes, ciliate; fertile lemma 1.5-2 mm.
long, bifid, the teeth often 1 mm. long, awned from between the teeth,

the awn twisted and geniculate, 5-10 mm. long.

British New Guinea: Western Division: Wuroi, Oriomo River, alt.

10-30 m., Brass 5710 (A, US) (common on poorly drained grey soil of savannah
ridges); Dagwa, Oriomo River, alt. 40 m. Brass 5926 (A, US) (the principal grass

on damp soil on open ridges)
;
Lake Daviumbu, Middle Fly River, Brass 7809 (A,

US) (occasional in large tufts on savannahs), Brass 7950 (A, US) (occasional on
wet savannah plains); Gaima, Lower Fl> River, Brass 8279 (A,

clumps on savannahs); Tarara, Wassi Kussa River. Brass 8566 (A,

tufts in savannah-forests), Brass 8697 (A, US) (in native villages and gardens);

Central Division: Sogeri, near Port Moresby, L. S. Smith A. G. 9S (A)

dura, Rrrdrr 821 (A, US) (in open grassland).

No type material of i'oUuiia U -pi ant ha was available, but from the de-

scription and study of numerous specimens of Eulalia trhpicata from

India to New Guinea, it does not appear to he distinct from that species.

. Eulalia leptostachys (Pilger) Hem., Klume.i .'!
: 4s3. 1040; Chase, Jour. Arnold

Arb. 24: 88. 1943.

I'ollhiia Irptosta.hys Pilger, Hot. Jahrb. 7)2: 170. l
lM4. Type from New Guinea.

Pollinta Cuminv.ii sensu K. Schum \ Lauterb. Fl. Deutsch. Schutzgeh. Siidsee

166. 1901. (Specimen cited is type of P. leptostachys.)

Perennial with scaly rhizomes; culms 40-70 cm. tall, erect or ascend-

ing, the base sometimes geniculate appressed-white-pubescent below the

inflorescence, otherwise glabrous; sheaths subglabrous to more or less

pubescent, always more or less pilose at the throat . ligule about 0.5 mm.
long, ciliolate; blades linear-lanceolate, 6-15 (rarely 20) cm. long and
as much as 10 mm. wide, glabrous to more or less short-pubescent, the

margins scabrous, the base abruptly narrowed into a very short petiole

at the junction with the sheaths; panicle contracted, the branches, pedicels,

and spikelets covered with gold-brown hairs; axis 2-4 cm. long, bearing
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4-10 densely flowered racemes, about 8-10 cm. long; spikelets 3-* mm.
long, bearing spreading brown hairs about twice their length; first glume
somewhat flattened and 2-keeled toward the apex, truncate, erose, and
stiffly short-ciliolate, usually 2-4-nerved. sometimes also with a midnerve;
second glume 1-3-nerved, obscurely keeled, the apex truncate-obtuse',
ciliolate; sterile lemma usually wanting; fertile lemma minute, bifid,

the slender lobes ciliate; awn 1-2 cm. long, the base weakly twisted and
geniculate, the bend less than 1 mm. above the apex of the spikelet.

British New Guinea: North Eastern Division: Mount Obree, alt.

about 2000 m., W. S. Sawyer 76 (US) . Northeast New Guinea: Morobe Dis-
trict: Ogeramnang, alt. about 1700 m., Clemens 4725 (A); Kajabit Mission, alt.

about 600 m., Clemens 10867 (US) (open place at foot of mountain). Netherlands
New Guinea: 9 km. northeast of Lake Habbema, alt. 2800 m., Brass 10901 (A,
US) (a few tufts on a dry open landslip in forest > . Heir River, IS km. northeast of
Lake Habbema, alt. 2200 m., Brass 11363 (A, US) (covering light gravelly [formerly
forestedl banks of river): Balim River, alt. 1600 m.. Brass 11825 (A, US) (locally
abundant on long deforested slopes).

Eulalia leptostachys is related to both E. Cumingii (Nees) A. Camus
and E. julva (R. Br.) Kuntze, but it differs from both in having the
panicle composed of longer, more numerous racemes, and spikelets with an
awn which is only weakly twisted and geniculate, the bend occurring just

above the tips of the glumes. Eulalia julva has thick woolly culm bases
and very thick racemes. Eulalia Cumingii has slender, creeping stolons,

and the racemes arc short and very slender. Both these species have been
reported from New Guinea, but I have seen no specimens. They may
represent misidentifications for E. leptostachys.

.<. huhiliu irriMns (R. Br.) Kuntze. Rev. Gen. 2: 775. 1891: Hitchc. Brittonia 2:

Saccharum irritans R. Br., Prodr. Fl. Nov. Holl. 1: 203. 1810. Type from A

Erianthus irritans (R. Br.) Kunth, Rev. Gram. 1:

'<<- (R. Br.) Brnth., V\. Austral 7: 52

Phan. 6: 155. 1889.

Pseudopogonatherum irritans (R. Br.) A. Camus,

5. 1879; Hack, in DC, Monc

Ann. Soc. Linn. Lyon 68: 2

Annual; culms erect. 6 8-noded, glabrous, 60-100 cm. tall; sheaths
glabrous, usually shorter than the internodes; ligule about 0.5 mm. long,

minutely ciliolate; blades involute, attenuate, as much as 50 cm. long,

glabrous below, glaucous and often more or less pubescent above, espe-
cially toward the base; panicle 10-15 cm. long, the common axis about 3

cm. long; racemes numerous, erect or ascending, the rachis very tardily

disarticulating, about 0.4 mm. wide, the margins stiff-long-ciliate, the hairs

longest toward the ends of the joints; spikelets reddish brown, more or

less white-pilose, 2.5-3 mm. long, about 0.4 mm. wide (including the

callus 3.5-4 mm. long), both alike and pediceled, the longer pedicel 2-2.5

mm., the shorter about 1 mm. long, the pedicels bearing hairs similar to

those of the rachis; both >pikelets disarticulating obliquely from the pedi-

cels and forming a sharp callus bearing a tuft of stiff white hairs about
half as long as the spikelet: glumes subequal, the first 2-nerved,

rounded or flattened on the back, the apex minutely bidentate; second
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glume 1-3-nerved. slightly keeled on the back, midnerve extending into a

slender flexuous awn 5-7 mm. long with a short offset double bend at the

base; sterile lemma wanting; fertile lemma narrow, hyaline, bearing a stout

twice-geniculate awn, 3-5 cm. long, the lower half brown, twisted, and

bearing white hairs 1.5-2 mm. long, the upper half pale and slender;

anthers about 1 mm. long.

British New Guinea: Western Division: Wuroi, Oriomo River, Brass

5753 (A, US) (scattered on low m~ev soil ot savannah ridges); Ylabaduan, Brass

6524 (A, US) (rare grass in savannah forests); Lake Daviumbu, Middle Fly River.

Brass 7645 (A, IS) (not common in savannahs in this localit\ ); Gaima. Lower Fly

River, Brass 8251 (A, US) (open savannah lorests, not common) : Central Divi-
sion: Port Moresln to Kalo, MacGr^or 55 (US); South Eastern Di-
vision: Chalmers 71 (US).

A typo lemmate fertili mutici. sj tirulis latioribus el paullo loimiorihus.

arista glumae secundae longioribus et paullo crassiorihus, pedicellis paullo

longioribus differt.

British New Guinea: Western Division: Wai Kussa River, MacGn^or
S (US, TYPE), 1800.

The most striking character of this variety is the absence of the awn

on the fertile lemma (one spikelet at th» base of one id" the racemes had

an awn 30 mm. long, twice geniculate, and similar in other respects to

those of the species, all other spikelets were without such awns). Further

differences are seen in the spikelets, which are of a lighter brown color,

noticeably broader and slightly longer, the awn of the second glume

being somewhat longer and not so slender; the anthers are about 1.5 mm.
long as compared with 1 nun. for /.' hrituns, and the pedicels are 1.5-2

mm. and 3 mm. long rather than 1 mm. and 2-2.5 mm. as in the species.

Unfortunately only one specimen was available for study. With addi-

tional collections this form may prove to be a distinct species.

29. Mierostegium Xees

Pollinia Trin., Mem. Aiad. St. Leteish. VI. 2: S04. 1SS2 (mm Sprang. 1815).

Leptalherum Nees, Proe. Linn. Soc. 1: 92. 1841.

Spikelets in pairs, one sessile or subsessile. the other pediceled. both

alike and perfect or the upper sometimes reduced, falling free from the

pedicel, the lower spikelet falling with the joint of the rachis and the

pedicel of the upper spikelet: glumes chartaceous or membranous, the first

usually distinctly dorsally grooved, the second laterally compressed, cym-

biform; sterile lemma wanting or rarely well developed, sometimes bear-

ing a staminate tlower; fertile lemma small, often reduced to a narrow-

base of a straight or twisted awn. Mostly annuals with straggling culms,

lanceolate blades usually narrowed into short petioles, and few to many
digitate or approximate racemes.

Camus [Andropo^on vnnincus Trin.).
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2. Blades 15-25 mm. wide; racemes 15-40 1. M. spectabile.

2. Blades mostly 4-12 mm. wide; racemes 2-10 .2. M. ciliatum.

1. Rachis joints glabrous, very slender, equaling or exceeding the sessile spikelet

;

sterile lemma about as long as the glumes 3. M . nudum.

1. Microstegium spectabile (Trin.) A. Camus, Ann. Sou Linn. Lyon 68: 200. 1921;

Hosakawa, Jour. Soc. Trop. Agr. 7: 310. 1935.

Polliniu ipectahilis Trin.. Mem. Acad. St. I'etersb. VI. 2: 305. 1832; Hack, in DC,
Monogr. Phan. 6: 174. 1889, Bot. Jahrb. 13: 260. 1890. Type from the Caro-

Pollhua plciostachyn Lauterb. & K. Schum. in K. Schum. & Lauterb, Fl. Deutsch.

Schutzgeb. Sudsee 168. 1901. Type from Northeast New Guinea.

Mirrostr^um plrios! achy urn (Lauterb. & K. Schum.) A. Camus, Ann. Soc. Linn.

Lyon 68: 200. 1921.

Culms prostrate, branching, more than a meter long, firm, glabrous

throughout or the lower nodes sometimes minutely bearded; sheaths striate,

keeled above, glabrous or more or less papillose-pilose near the margins,

the upper margins extending into slight auricles 1.5-2 mm. long con-

nected by the membranous ligule; blades lanceolate, 10-18 cm. long, 15-25

mm. wide, the midrib whitish and prominent below, glabrous, the margins

scabrous; apex acuminate, the base narrowed into a short petiole about
2 mm. long; panicle 8-14 cm. long, composed of 15-40 approximate ra-

cemes; rachis slender, bristly-ciliate on the margins, the joints slightly

shorter than the subsessile lower spikelets, the pedicel about three-fourths

as long as the rachis joint, also bristly-ciliate; lower spikelet 3-3.5 mm.
long, the callus short-bearded; first glume obscurely 4-nerved (sometimes

with a midnerve), the margins scabrous-pectinate toward the acuminate

entire or minutely bifid apex; second glume 1-3-nerved, acuminate or

aristulate. the prominent keel scabrous-pectinate; sterile lemma wanting;

fertile lemma minute, bearing a slender capillary weakly twisted awn 1-3

times as long as the spikelet; anthers 1.5-2 mm. long; the upper spikelet

similar but slightly smaller, the nerves of the glumes often more prominent.

British New Guinea: Central Division: Koitaki, Carr 12236 (US)

(in forest). Northeast New Guinea: Mo robe District: Boana, alt. about

Bernhard Camp, Idcnburg River, alt. S50 m, Brass 13720 (A, US) (occasional in

young serai rain-torrM on sandv flood banks).

The Carolines to New Guinea and the Philippines.

Closely related to Microstcgium gratum (Hack.) A. Camus, but differ-

ing in having glabrous culms, sheaths often papillose-pilose on the margins,

and much more numerous racemes. Microstcgium gratum has culms

pubescent below the nodes and inflorescence, the awn of the fertile lemma
stout and distinctly geniculate, and anthers about 3 mm. long. The Brass

specimen was cited as .1/. gratum by Chase (18, p. 88). The specimens

cited as Pollinia grata Hack, by Ridley (62, p. 249) and White (75, p. 15)

may also represent .1/. spectabile. 1 have seen no specimens of M. gratum

from New Guinea.



338 JOURNAL OF THE ARNOLD ARBORETUM [vol. xxix

Pollinia ciliata Trin., Mem. Acad. St. Petersb. VI. 2: 306. 1832. Type from India.

Culms slender, 60-100 cm. tall, glabrous or the nodes sometimes puberu-

lent; sheaths shorter than the internodes, glabrous or rarely pilose near

the margins, the hairs sometimes papillose-based; ligule membranous,

brownish, puberulent, 12 mm. long; blades linear lanceolate, 5-10 cm.

long, 4-10 (rarely to 15) mm. wide, acuminate, the base narrowed into a

short petiole; racemes 2-10, 4 8 cm. long, approximate, the rachis ciliate,

readily disarticulating, the joints slightly shorter than the spikelets;

sessile spikelets 3-4.5 mm. long; first glume dorsally grooved, acute or

bidentate; second glume acute or with a short awn; sterile lemma minute

or wanting; fertile lemma minute, hearing a well developed awn; anthers

about 1.5 mm. long.

:um (Trin.) A. Camus var. laxum (Nees ex Steud.) comb.

Vvs ex Steud., Svn PI. Glum I: 101. ISM. Type from India.

Andropogon breviaristatus Steud.. Svn. PI. Glum 1: 307. 1854. Based on P. laxa.

Pollinia ciliata Trin var. laxa (Nees ex Steud.) Hack, in DC, Monogr. Phan. 6:

Microstegium breviaristatum (Steud.) keng, Sinensia 3: 92. 1932.

Microstegium ciliatum (Trin.) A. Camus var. latiiolium Ohwi, Hot. Mag. (Tokyo)

56: 10. 1942. Type from Netherlands New Guinea.

Differing from the species in having tat his joints only shortly ciliate,

the first glume bidentulate, and the second glume bearing a capillary awn
1_4 mm. long; awn of the fertile lemma slender, tlexuous, 8-20 mm. long.

Netherlands New Glinka: Waren, 60 miles south ot Manokwari, Kanehira &
Hatusima 13243 (A, type collection of .1/ ciliatum var. latiiolium) (in rain-forest).

y Mirroste-iiim nudum (Trin.) A. Camus. Ann Soc. Linn. Lyon 68: 201. 1921.

Pollinia nuda Trin, Mem. Acad. St. Petersb. VI. 2: 307. 1832; Hack, in DC,
Monogr. Phan. 6: 178. 1889. Type from India.

Eulalia nuda (Trin.) Kuntze, Rev. Gen. 2: 775. 1891.

Culms very slender, decumbent and rooting at the nodes; sheaths gla-

brous or minutely pubescent, the margins often < iliate: ligule membranous,

about 0.2 mm. long; blades lanceolate or linear-lanceolate, 1.5-6 cm.

long, 4-8 mm. wide, glabrous or the upper surface bearing scattered short

papillose-based hairs; racemes 3-6, borne on a slender glabrous axis 6-12

mm. long; rachis slender, trigonous, glabrous, the joints about one and

one-half times longer than the sessile spikelet, the slender glabrous pedi-

cels one-third to half as long as the rachis joints; spikelets narrowly

lanceolate, about 4 mm. long, glabrous except for the very short hairs

on the callus; first glume 4-6 nerved, acute or bidentulate; second glume

1-3-nerved, minutely aristulate, prominently keeled on the back; sterile

lemma hyaline, nerveless, about as long as the glumes; fertile lemma about

one-fourth shorter, 1-nerved, the nerve extending into a very slender

tlexuous awn 8-15 mm. long.

Northeast New Guinea: Mo robe District: Samanzing, alt. about 1600

m, Clemens 10279 (US) (on steep open trail).

India to Japan, Formosa, and Malaysia

30. Pogonatherum Beauv.

Pogonatherum Beauv., Ess. Agrost. 56. pi. 11, fig. 7. 1812.

Spikelets paired, one sessile and perfect, the other pediceled and pistil-



1948] REEDER, GRAMINEAE-PANICOIDEAE OF NEW GUINEA 339

late, falling free from the pedicel, the sessile spikelet falling with the rachis
joint and the pedicel of the upper spikelet; glumes membranous, subequal,
the first 3-nerved, truncate, ciliate, the second 1 -nerved, keeled and bear-
ing a long slender awn from just below its bifid apex; lemmas hyaline,
the sterile empty or wanting, the fertile bifid and bearing a long slender
awn equaling or exceeding that of the second glume; stamens 2 or 1.

Rather low and slender perennials with terminal solitary spikelike ra-

Type species: Pogonatherum saccharoideum Beauv. = P. pankeum (Lam.) Hack.
{Saccharum pankeum Lam.).

1. Pogonatherum paniceum (Lam.) Hack., All-. Bot. Zeitschr. 12: 178. 1906;
Hitchc, Proc. Linn. Soc. N. S. Wales 54: 145. 1929.

Saccharum paniceum Lam.. Lncycl. I: 595. 1783. Illustr. 1: pi. 40, fig. 3. 1791.
Type from India.

Andropogon crinitum Thunb, Fl. Jap. 40. pi. 7. 1784. Type from Japan.
Pogonatherum saccharoideum Beauv., Ess. Agrost. 56, 176. pi. 11, fig. 7. 1812;

K. Schum. & Lauterb., Fl. Deutsch. Schutzgeb. Siidsee 168. 1901. Based on
Sacdiarum paniceum Lam.

Pogonatherum crinitum (Thunb.) Kunth, Enum. 1: 478. 1833; Hack., Denkschr.
Akad. Wiss. Math.-Naturw. (Wicn) 89: 492. 1913.

Culms densely tufted, 15-40 cm. tall, delicate or somewhat coarse, the
nodes often white-bearded; sheaths usually long-pilose in the throat, the
margins often ciliate; ligule white, membranous, puberulent, about 0.5
mm. long; blades 2-5 cm. long, 1-4 mm. wide, flat or sometimes involute,
often scabrous above; racemes solitary, 15-30 mm. long, slender, whitish
or yellowish, the rachis joints and pedicels white-villous, about half as long
as the spikelets; spikelets 2.5-3 mm. long, the callus hairs as long as the
spikelets or shorter; first glume 3-nerved, the truncate apex ciliate; second
glume laterally compressed, keeled, [-nerved, the nerve extending into a
long slender awn; sterile lemma shorter than the glumes (sometimes want-
ing), nerveless; fertile lemma shorter than the glumes, 1-nerved, long-
awned from the bifid apex; palea often as long as the lemma; stamens
usually 2 (sometimes 1), the anthers about 1.5 mm. long; awns of the
second glume and fertile lemma similar, about 10 mm. long.

US) (wet rock crevices) ; Mafulu, alt. 580 m., Brass 5270 (GH, US) (crevices in

river-bed rocks); Kanosia, Carr 11345 (US, NY) (river banks, low down and
subject to frequent flooding); Eastern Division: Kurandi, Brass 1391

Fly River, Wm. Bauerlen 43 (US); Fly River, 528-mile camp, alt. 80 m., Brass
6810 (A, US) (occasional on rocky river banks swept by floods) ; Lower Flv River
opposite Sturt Island, Brass 8220 (A, US) (tufted on moist cliff face). Northeast
New Guinea: Morobe District: Clemens 6548a (A) ; Kajabit, Markham
Valley, Clemens 10552 (US); near Finschhafen, Reeder 886 (A, US) (growing in

cracks of rocks above a waterfall in a small stream, abundant in this location).

Netherlands New Guinea: Hollandia, T. C. Bairn (sine no.) in 1945 (A) (dry
gravelly bank of stream); Bele River, 18 km. northeast of Lake Habbema, alt. 2350
m., Brass 11568 (A, US) (abundant on a precipitous limestone slope); Balim River,

slopes)
; 4 km. southwest of Bernhard Camp, Idenburg River, alt. 850 m., Brass

about 175 m., Docters van Lveuwen wv5 (GH. XY). Solomon Islands: San
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Fastern Asi;i. Malaysia to Australia and New Guinea.

A very distinctive little mass, usually to be found growing in rock crev-

ices along rivers. Easily recognized by its short, solitary, yellowish

panicles with 2-awned spikelets.

31. Sclerandrium Stapf & C. E. Hubb.

Sclerandrium Stapi & ( 1 Hubb., Hook. Ic. S3: pi. 3262. 1935.

Spikelets paired, dimorphic, one pediceled. the other sessile, the pairs

alternately arranged along a slender, nol or tardily disarticulating rachis;

sessile spikelet more or less persistent on the rachis, dorsally compressed,

bearing two staminate flowers: first glume indurated, shorter than the

second, the apex truncate, emarginate or dentate: second glume mem-
branous, obtuse to truncate, as long as the spikelet; lemmas hyaline, the

lower obtuse, the upper muc ronate or awned, .stamens 2; pediceled spike-

let readilv disarticulating from the pedicel, bearing one perfect ilower;

glumes equal, coriaceous: fertile lemma bearing a long geniculate awn;

stamens 2; pistil with a distinct st\le and two long plumose stigmas.

Perennials with Hat linear blades and 2-several digitate or approximate

Tyim. spumes: Sdrmndrium tnmcatinhtme (F. Muell. ex Benth.) Stapl \ C. F.

Hubb. (Ischaemum truncatiglume F. Mucll. ex Bcnth.).

1. Srlnamliium I riini-:iti|!liJiii«> (F. Muell. ex Benth.) Stapl" & C. K. Hubl)., Hook.

Ic. :i:i: pi. J262. 1035; Chase, (our. Arnold Arb. 20: 314. 1939.

Ischaemum truucutnjumr I- . Muell. ex Benth., Fl. Austral. 7: 51S. 1S7S. Type

from Australia.

Culms caespitose, 3-5-noded. SO I 50 cm. tall, glabrous; sheaths firm,

shorter than the internodes. glabrous or slightly pilose in the throat;

ligule membranous, about 1 mm. long; blades as much as 50 cm. long,

5-10 mm. wide, acuminate, the base attenuate, the upper surface sparsely

pilose toward the base, otherwise glabrous; racemes 3 6, erect, 8-12 cm.

long, the common axis about 1.5 cm. long: rachis slender, pilose, the

internodes about 3 mm. long: sessile spikelets 5-(>.5 mm. long; first glume

3.5-5 mm. long, truncate to 2-3-toothed, smooth and shining on the back.

ciliate with white hairs 12 mm. long; on the margins and apex, inside 5-7-

nerved. the nerves anastomosing below the apex: second glume short-

appressed-pilose. the hairs longer on the margins and toward the apex;

lower lemma lanceolate. 4 5 mm. long, the palea similar but slightly wider,

both more- or less pubescent; upper lemma slightly shorter than the fertile,

the apex bearing an awn up to 3 mm. long, the lemma and slightly longer

palea more or less pubescent; pediceled spikelet 3-3.6 mm. long, the

slender pilose peclic el about 2 mm. long, the spikelet disarticulating oblique-

ly with a sharp-pointed brown hairy callus; glumes brown, pilose, with

spreading whitish hairs abort

16-25 mm. long, the column

hairs about 1 mm. long.

British New Guinea: Wes
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Ischaemum L.. Sp. PL 1040. L753, Gen. PL ed. 5. 469. 1754.

Meosehium Bcauv., Ess. Agrost. 111. pi. 21, fig. 4. 1812.

Spikelets paired, one sessile or subsessile and perfect, falling with the

rachis joint and the pedicel of the upper -pikelet, the other pediceled,

staminate or perfect, falling free from the pedicel; rachis joints and pedi-

cels trigonous or rarely convex on I lie bark, usually ciliate along the

edges; glumes firmly indurate, the first ilat or slightly rounded on the

back, the margins indexed: second glume cymbiform. keeled on the back

or rarely rounded, the apex acuminate or aristate: sterile lemma mem-
branous or hyaline, enclosing a palea and a staminate flower; upper floret

perfect or pistillate, the lemma hyaline, usually 2-cleft and awned from the

base of the cleft; first glume of the pediceled spikelet often with one

margin strongly indexed, the glume thus appearing laterally compressed.

Annuals or perennials with usually binate or digitate (rarely solitary) ra-

. Racemes solitary or binate.

2. Racemes binate. often elo>ely apptv-cd and appealing as a Military cylindrical

spike: rachis joints and pedicels trigonous.

3 Culm.- prostrate, creeping; fertile lemma mm innate or with a .short straight

(5 mm. lone or less) awn iron: the apex 3. /. muticum.

3. Culms erect or ascending ; fertile lemma deeply deft and bearing a 'geniculate

and twisted awn from the base of the cleft.

4. Plants 60-150 cm. tall; first glume of pediceled spikelet acute or bifid, not

5. Sessile spikelet (including the callus) 7 ') nine lone, rachis joints about

5 mm. lone; first elume stramineous or brownish 1. /. mi^tat itni.

5. Sesdle spikelet ( including the .alius) about 6 mm. lone; rachis joints

about 4 mm. lone: first elume purple-flecked 2. /. puhevois.

4. Plants 20-40 cm. tall; both glumes ol pediceled spikelet aristate; callus

yellow-bearded.

o. Second elume ol" the sessile spikelet with an awn 5 i, mm. lone: elume-

of the pediceled spikelets lone-pilose on the keels, aristate, the awns 3-4

(,. Second elume ol the sessile >pikelet with an awn only 1-2 mm. long;

awns only 0.5-1 mm. lone 5. /. lit t ovale.

the inner cavity closed by a thin hyaline membrane 9. /. fvagile.

. Racemes 3-7, digitate or approximate.

7. Sessile spikelet with a well developed eeniculate and twisted awn; first elume

S. Sesdle spikelet with a eeniculate awn: pediceled spikelet mucronate or with
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8. Both sessile and pediceled spikelets with well developed geniculal

7. Sessile spikelet with a straight awn 5 -(> mna. long; pediceled spike

Ischaemum aristatum L, Sp. PI. 1049. 1753;

Agric. Res. Sci. Monogr. 5: 11-12, pi. 6. 19.

Type from China.

Ischaemum arundinaceum V. Muell. ex Benth.

; Blatter & McCann, Ii

35; Hitchc, Brittonia 2

. Fl. Austral. 7: 519. 1 Chase,

Culms erect or decumbent at base, oi) 1 50 (sometimes to 200) cm. tall,

stout or rather slender, the internodes often pruinose; nodes glabrous or

bearded; sheaths keeled above, usually glabrous, the margins extending

into auricles 3-6 mm. long connected by the membranous, often some-

what shorter ligule; blades linear-lanceolate, 10-30 cm. long, 8-15 (rarely

to 20) mm. wide, acuminate, the base sometimes rounded or subcordate

but more often gradually tapering, usually glabrous on both surfaces

(rarely somewhat pubescent), the margins scabrous: racemes 2, erect,

usually closely appressed and appearing more or less as one cylindrical

spike, 5-15 cm. long; rat his joints about 5 mm. long. 3-angled and ciliate

on the angles; pedicels somewhat shorter, similar to the rachis joint and

parallel to it; sessile spikelets stramineous or brownish, oblong, 7-9 mm.
long including the bearded callus; first glume nearly smooth to more or

less prominently rugose below, striate above, the keels winged; fertile

lemma cleft to the middle and bearing from the base of the cleft a twisted

and geniculate awn 10-15 mm. loim: pediceled spikelets slightly shorter,

usually broadly winged along the external keel, awnless.

British Nkw Gcini.a: Western Division: Wuroi, Oriomo River, alt.

10-30 m., Brass 5726 (CH, IS i (common amongst bushy growth on fringe of forest)
;

Lake Daviumbu, Middle M\ River, Brass 7000 (A, US) (dominating [often the

only grass ] over large areas of low savannah and wet grass plains); Lower Kly

River, Brass 8259 (A, US) (common in savannah forests); Tarara, Wa-si kussa

River, Brass S7>1 (A, IS) (not common in savannah forests).

India to China, the Philippines. Malaysia, New Guinea, to Australia.

Typical Ischaemum aristatum from China has the lower part of the first

glume prominently transversely rugose or at least with rather prominent

marginal undulations. In /. aruudiinn cum from Australia the first glume

is smooth or with only weak undulations on the margins. In all other

respects these two species are practically indistinguishable. Since there is

no other character on which to separate these "species" except the presence

or absence of undulations on the first glume, and in that it seems to be a

matter only of degree, they are considered here to be components of one

variable species. The New Guinea material varies from having the first

glume smooth to rather noticeably undulate.

la. Ischaemum aristalimi L. subsp. barb. Horn (Ret/ ) Hack, in DC, Monogr. Phan.

6: 204. 18X9; Chase, Jour. Arnold Arb. 20: 314. 1939.

Ischaemum harbatum Retz, Obs. Bot. 6: 35 [error for 25]. 1791. Type from Java

Differing from the species in having sessile spikelets more or less dor-

sally villous, and pediceled spikelets glabrous or villous. The sheaths are

often pilose.

British Nkw Guinea: Western Division: Dagwa, Oriomo River, alt.
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]y River, Bnus 8260 (A, US) (c il in savanna

040 (GH, US) (very

US) (frequent in ta

few Guinea: Hollandia and vicini

xtensive deforested slopes in associ

Indo-Malaya n region to New Gu inea.

This subspecies is distinguishable on no other character than the pilose

first glume. I suspect that this is not reliable and that plants may be

pilose when young and become glabrous in age. hchacmum barbatum

Retz. var. arfakense (Rendle) Ohwi (56, p. 11) is probably Lhis sub-

species. Brass 6040 has exceptionally hairy sheaths and was reported as

/. aristatum var. Mryrnianum (N'ees) A. Camus, by Hitchcock (35, p.

126). Brass 8260 was reported as /. pi/bcscnis by Chase (17, p. 314).

2. Ischaemum pubescens Merr., Philip. Jour. Sci. Hot 9: 264. 1914. Type from
the Philippines.

Perennial; culms glabrous, pruinose below the nodes. 70-100 cm. tall,

the nodes bearded; sheaths rather loose, the lower softly pilose, the upper
more or less glabrous, the margins extending into auricles 2-3 mm. long

connected by the brown hyaline ligule; blades softly pilose on both sur-

faces, the margins scabrous, 10-ls cm. long, 12 mm. wide, acuminate,

the base of the upper rounded, of the lower graduall) narrowed; racemes

2, closely appressed, 6-10 cm. long. long-exserted ; radii's joints about 4

mm. long. 3-angled. ciliale-pilose on I he angles; pedicels similar, about
3 mm. long; sessile spikelets oblong, about (> mm. long including the

callus, 1.8 mm. wide, the callus white-bearded; first glume indurate, the

base with two obscure undulations, the upper hah winged, .the wings ser-

rulate-scabrous, the back [.urple-nYcked and usualU bearing a few scattered

hairs; second glume keeled on the back, indurate like the first; lemmas
hyaline, the sterile entire, the fertile cleft to the middle and bearing in the

cleft a geniculate twisted awn 8-13 mm. long; pediceled spikelets of about

the same size and color as the sessile, the first glume sparingly pilose on the

back, broadly winged on one side, the wing serrulate scabrous.

Netherlands New Guinea: Balim River, alt. 1600 m.. Brass 11617 (A, US)
(one of the most abundant grasses on deforested slopes), Brass 11732 (A, IS) (very

abundant, sometimes dominant on -andy soil ot dctorested slopes).

Philippines, New Guinea.

Closely allied to Ischaemum aristatum L. subsp. barbatum (Retz.)

Hack, but distinguishable by its smaller spikelets with the first glume

purplish-flecked rather than stramineous, the shorter rachis joints, and the

pilose blades.

3. Ischaemum muticum L„ Sp. PI. 1049. 1753; K. Schum., Bot. Jahrb. 9: 107.

1887; Hack, in DC, Monopr. Phan. 6: 212. 18S9. Type from India.

Perennial; culms long prostrate, glabrous and often pruinose, the ascend-

ing flowering branches 15-50 cm. tall; upper sheaths overlapping, the

lower shorter than the internodes, glabrous to more or less papillose-villous

toward the margins; ligule membranous, truncate, glabrous or ciliolate,

0.5-1 mm. long; blades linear-lanceolate to lanceolate. 6-12 cm. long,

5-15 mm. wide, the base cordate and with a petiole about 1 mm. long;

racemes 2, usually partly included in the upper sheaths, 2.5-4 cm. long;
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rachis joints 3-angled. stout, about half as loin? as the sessile spikelet. the

angles glabrous, scabrous, or sometimes short filiate ; pedicels about as

long as the rachis joint, similar but usually slightly more slender; sessile

spikelet glabrous, smooth and shining. 7- (
> mm. long including the 1.5-2

mm. long callus: glumes firmly indurate, the first obovate-lanceolate. die

apex acute or shortly liidentate. the keels on the upper half with broad

membranous wings; second glume prominenih wing keeled, acute or short-

ly aristate: sterile lemma chartaceous. the margins with a hyaline wing

toward the apex, the palea of like texture but slightly longer; fertile lemma
membranous, mucronate or with an awn as much as 3 mm. long, the palea

of like texture; pedieeled spikelet about (> mm. long, perfect or rarely

British New Guinea: Central Division: Hula, Brass 514 (OH. US)

(a sand binding grass; just above tide mark i
: Hi.du. Carr 11415 (NY) (sandy beach) ;

Eastern Division: Bomgwina, Brass 1616 (OH, OS) (common beach

grass); Gulf Division: Vailala, Brass 1177 (OH, US) (very common on

the beaches). Western Division: Coast between Oriomo and Fly Rivers,

Brass 6410 (A, US) (abundant as a sand binder on beaches). Nokiiieast Nf.w

Olinla: Morobe District: Finschhafcn. Wrinland 547 ( US). New Britain:

K. Parkinson 47 (US); Rabaul, Hrrrr !S5 (NY) (seashore). Solomon Islands:

San Crist oval: Waimamura. Brass 2646 (OH) (on cleared land near the

India to Australia, New Guinea and man) Pacific Islands.

4. IscliiiiMiiiim folios, im Hack, in DC., Monogr. I'han. (>: 222. 1SS». Habitat in New-

Ireland and New Caledonia.

Isfhannum murinnm vat. spiralis uiai<<rihn> Halansa. Hull. Soc. Hot. Frame 19:

525. 1X72. Habitat in New Caledonia.

Culms rather slender, ascending from creeping bases. 20 -30 cm. tall, the

nodes bearded with ascending white hairs 3 5 mm. long: sheaths longer

than the internodes, slightly keeled above, toward the margins papillose-

pilose with white hairs 4 5 mm. long; ligule membranous, ciliate, 0.5-1

mm. long; blades linear to sublanceolate linear, 4-8 cm. long, 4-7 mm.
wide, acuminate, narrowed toward the base, glabrous below, the upper

surface somewhat glaucous and papillose pilose toward the base; racemes

binate. about 3 cm. long: rachis joints and pedicels trigonous, rather

stout, 2.5 3 mm. long, the angles ciliate with yellow hairs 2-.^ mm. long.

the callus densely bearded with similar hairs; sessile spikelet lanceolate,

about 6 mm. long including the callus: first glume acuminate, bimu-

cronate, the basal part glabrous, the upper two-thirds scabrous, the narrow

keel wings ciliolate-scabrous: second glume equal to the first, somewhat

rounded on the hack, bidentate. bearing from between the teeth an awn
5-6 mm. long: sterile lemma slightly shorter than the glumes; fertile

lemma bifid, the teeth 1 1.5 mm. long, awn IX 20 mm. long, the column

about () mm. long: pedieeled spikelet with both glumes long-pilose on the

keels, aristate. the awn 3-4 mm. long; awn of the upper lemma like that

of the sessile spikelet.

New Ireland to New Caledonia.

The only specim

the original descri]
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from this plant and from Hackel's original description. Included in this

paper since the first cited specimen was from New Ireland.

5. IsrliiM'imini lilt. .rale sp. nov. Plate VII. Figs. a-c.

Perennis 20-40 cm. aha; culmis glabris. caespitosis. erectis vel ad-
scendentibus; nodis supra albo-barbatis. inferne demum glabratis; vaginis
supra carinatis. quam intcniiidiis plerumque lonm'oribus. papilloso-pilosis.

pilis laxis et longis; ligula membranacea, ciliolata. circiter 1 mm. longa;
laminis plain's vel plus minusve involulis. 3 ,s em. longis, 2 4 mm. latis,

acuminatis. basin versus leviler angustatis, Mibtus scabris. supra papilloso-
pilosis. pilis albis. laxis. marginibus glabris vel apicem versus scabris;
racemis binatis. longe exsertis, 2-4 cm. longis; articulis pedicellisque sub-
aequalibus. trigonis. 2.5-,^ mm. Ion-is. utroque latere circiter 0.5 mm. lata,

angulis exteriorihus dense ciliati.s. pilis luleis (in iter 1 mm. longis; spicula
sessili straminea vel fulva. callo I mm. Ion go incluso circiter 5 mm. longa;
glumis subaequalibus gluma prima anguste lanceolata. apice acuminata,
bifida, carinata anguste alata. dorso plana, glabra, inferne levi, superne
scaberula. praeter carinas 2 3-nervia: gluma secunda dorso inferne con-
vexa, superne carinata. carina scaberrima. alioquin glabra levi, infra

apicem minute bidentatum aristulam 1 2 mm. longam exserente; lemmate
sterili 3-nervio. quam glumis paullo breviore. palea (jiiam lemmate paullo
breviore, antheris circiter 2 mm. longis; lemmate fertili (]uam lemmate
sterili paullo breviore, in ' .. superiore bifido. arista 15-20 mm. longa,

columna fusca circiter 5 mm. longa; stigmatibus circiter 3 mm. longis.

staminibus abortivis; spicula pedicellata lanceolata. glumis aequalibus vel

subaequalibus. acuminatis, mucronatis vel aristatis, arista ad 1 mm.

2813bis (GH).

Ischacmum littorale is of the alliance of /. joliosum, from which it dif-

fers in having narrower blades, which are papillose-pilose above rather

than glabrous, more slender rachis joints and pedicels, which bear shorter

hairs on the outer angles, and in the much shorter awn on the second

glume of the sessile spikelet. A further difference is seen in the pediceled

spikelets, which have glumes hearing awns only up to 1 mm. long rather

than 3-4 mm. long as in /. joliosum.

Comparison may also be made with Ischacmum annum (Xees) Hack.,

but that species has glabrous nodes and sheaths, blades which are glabrous

or only sparsely pilose at the base and on the margins, larger spikelets in

which the second glume bears an awn about twice as long as that of /.

littorale, and glumes of the pediceled spikelets long-ciliate on the keels.

0. Isehaenmm Turneri Hack, in DC, Monogr. Phan. 6: 232. 1889; K. Schum.,

Notizbl. Bot. Gart. Berlin 1: 206. 1896. Typo from New Ireland.

Sheaths glabrous, shorter than the internodes; ligule glabrous with a

row of hairs in back of it; blades 10 15 cm. long, 12 IS mm. wide, more or

less rigid, at first clothed with appressed hairs, becoming glabrous, the

margins scabrous; racemes 3-4. 4-7 cm. long; rachis joints and pedicels

about equal or the pedicel slightly longer, both trigonous, stout, ciliate on



346 JOURNAL OF THE ARNOLD ARBORETUM [vol. xxix

the interior angles, somewhat bowed out at the base and slightly excavated

within, leaving a small oblong opening between them; sessile spikelet S c »

mm. long including the l.S nun. long glabrous (alius, first glume purple-

flecked on the back, narrowly winged on the upper half, the wings ciliolate-

scabrous, the apex acuminate, entire; second glume equal to the first,

rounded on the back and with a narrowly winged keel toward the apex;

fertile lemma with a straight awn 5 o mm. long; pediceled spikelet about

7 mm. long, similar to the sessile but the fertile lemma only mucronate,

Nkw Iki.iand: Turner (fragment ot thr ivpk specimen consisting of three rachis

joints with three sessile and !un pediceled -pikelets attached) -"(US).
New Britain, New Ireland, and New Caledonia.

No specimen was seen other than the small fragment cited. The de-

scription is a modification of the original by Hackel. Unfortunately

Hackel was unable to give the height of the plant or any indication of its

habit, since his description was based on a fragmentary specimen.

7. Ischaemum digitatum Brongn. in Duperry,

1S31; Hack., Hot. Jahrb. 6: 23S. 1SS5, ir

Type from the Moluccas.

Culms glabrous, ascending from a decumbent base, as much as 2 meters

tall; the nodes sometimes sparsely bearded; sheaths keeled at least above,

rather loose, glabrous or sparsely pilose; ligule membranous, 2-.? mm.
long; blades linear-lanceolate. 15 SO cm. long. 6 IS (rarely to 20) mm.
wide, glabrous, the margins scabrous; racemes 4 7 (rarely only 3), 5-8

cm. long; rachis joints and pedicels about equal, trigonous, the angles

scabrous or short-ciliate, about 4 mm. long, bowed out equally at the base

and slightly excavated within leaving a round or oblong opening between

them; sessile spikelet 5-7 nun. long including the 1.5 mm. callus. 1.5 mm.
wide, first glume smooth and shining below, the upper two-thirds striate,

scabrous, the apex bidenlate. the keels winged; second glume rounded on

the back, narrowly win- keeled toward the apex; sterile lemma as long as

the glumes, acuminate; fertile lemma deeply cleft and bearing a geniculate

twisted awn from the base of the cleft, the awn bent below the middle;

pediceled spikelets similar but the fertile lemma entire or only slightly

cleft, the awn short, not geniculate.

(river bank in the open); Western Division : Lake Daviumhn, Middle Fly

River, Brass 7?JS (A, US) (savannahs; dominanl grass of swamp margins); Daru

Island, Brass r)JS<J (A, US) (gregarious and dominant over a small wet-season swamp
in savannah forest). Nktiikri.ands Ni-.w (kima: Bele River, 18 km. northeast of

Lake Habbema, alt. 2200 m, Brass 1 IMS (A, US) (covering the moister part- of

old garden clearings); Balim River, alt. loOO m., Brass IJSOfi (A, US) (dominant

grass on formerly cultivated river flats).

Malaysia to Polynesia.

7a [Bchaemum digitatum Brongn \ it polystachyum (Presl) Hack in DC, Monogr.

Phan. 6: 233. 1889.

Ischaemum polystachyum Presl, Rel. Haenk. 1: 328. 1S30. Type from the Marianas.

Differing from the species in having prominently bearded nodes, the

-'"Fragment from the Berlin Herbarium, with no precise locality, collector's number,

or date. The specimen was labeled "Ischaemum Turm-ri" in I lackel's hand.
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sheaths densely pilose and the rachis joints and pedicels ciliate with long

stiff hairs on the outer angles.

British New Guinea: Central Division: Urunu, Yanapa Valley, alt.

1900 m., Brass 4S0S (US) (a few plants in small grassland swamps); Mafulu. alt.

12S0 m., Brass 5532 ((111, US) (common in rcgrowth brush on old garden lands):

Gulf Division: Kercma, Brass 1213 (GH, US) (open grassland near the

coast); Northern Division: About 1 mile north of East Embi Lake.

Reedrr S45 (A, US) (not common, low ground of grassland). Netherlands New-

Guinea: Bernhard Camp, Idenburg River, Brass 15721 (A, US i (occasional in rain-

forest serai growths on sandy Hood banks). New Britain: Talasea, near VVaru

village, alt. 200 m., Burcham 140 (IS) (sandv loam soil under coconut trees, abun-

dant in this locality).

The Marianas to Malaysia and New Guinea.

Hitchcock (35, p. 126) reported Brass 4808 and 5532 as Ischacmum

ciliare Retz., but the second specimen is certainly /. digitatum. The iden-

tity of the other (Brass 4808) cannot he certain, since the plant is infected

with a fungus and appears to be abnormal. The specimen is like /. ciliare

in having only two racemes, but in that species both the pediceled and

sessile spikelet have well developed geniculate awns. The Brass specimen

has a well developed geniculate awn on the sessile spikelet, but the pediceled

spikelet has only a short straight awn. Since the spikelets are those of

/. digitatum, it seems best to refer the specimen to this species, especially

since /. ciliare is not otherwise known from Xew Guinea.

8. Ischaemum intermedium Brongn. in Duperrv, Hot. Vov. Coquille 15. l.S.sl ; Hack.,

Hot. Jahrb. 13: 261. 1801. Typo from the Carolines.

Similar to /. (limitation in having 4-6 raceme-, but a somewhat smaller

species, in which the sessile .spikelets have the apex of the first plume
acuminate and entire rather than bifid. Both the sessile and pediceled

spikelets have a well developed geniculate awn. although that of the

sessile spikelet is often larger.

The Carolines to the Moluccas and New Guinea. Also in the Philippines.

Reported from Xew Guinea, but I have seen no specimen which could

be distinguished from /. digitatum.

9. Ischaemum fragile R. Br., Prodr. Fl. Nov. Holl. 1: 205. 1810; C. E. Hubb.,

Hook. Ic. 33: pi. 3263. 1QS5 ; Hitchc, Brittonia 2: 127. 1930. Type from Aus-

nizastrium fragile (R. Br.) A. Camus, Bull. Soc. Bot. France 70: 850. 1923.

Perennial; culms glabrous, 40-110 cm. long, erect or ascending from a

geniculate base. 3 7 noded. the nodes often bearded; sheaths keeled,

glabrous to more or less pilose; di.mile membranous. 2-3 mm. long, taper-

ing to the obtuse, often ciliate apex: blades fiat, linear, as much as 20

cm. long. 3-7 mm. wide, acuminate, the base long-attenuate, both surfaces

glabrous to more or less densely pubescent, the margins usually scabrous;

racemes solitary, 4 6 cm. long, long-exserted when mature; joints of the

rachis and pedicels about equal, the pedicel slightly narrower, 3.5-4 mm.
long, hemispheric-convex on the back, the inner cavity closed by a thin

hyaline membrane, the margins and often the dorsal mid-line pilose;

sessile spikelet 5 6 mm. long including the densely bearded callus; first

glume emarginate. the upper pari with two prominent wings, the lower

half smooth and shining, the upper striate; second glume with a short
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wins on the upper part of the keel, the apex with an awn 1-3 mm. long;
sterile lemma hyaline, its pa lea tinner and enclosing a staminate flower;
fertile lemma deeply cleft and bearing a twisted and geniculate awn from
the base of the cleft, the awn 10 IS nun. Ion-; pediceled spikelets reduced,
smaller than the sessile, bearing a staminate llower or sometimes reduced
to the glumes.

Hriiisii Ni.w Gcinka: Western Division: Da-wa, Oriomo River, alt.

40 m, Brass 5<>0l (I'S) (rare on damp soil on open ridtres); Mabaduan, Brass 6456
(A, US) !

common in priman savannah-i'orest u'ra-s rover; most abundant in old

garden lands); Lake Daviumbu, Middle Hv River, Brass 7574 (A, I'S) (rare on
savannahs of this locality,, Brass 7o.ll (,\, I'S) (rare -rass on wet savannahs).

Australia and New Guinea.

33. \pluda L.

Aplucla I... Sp. PI. S2. 1755, Gen. PI. ed. 5. S5. 1754 (non Beauv. 1812).

Calumina Beauv., Ess. A^rost. 128. pi. 25, lit;. 1. 1S12.

Racemes solitary at the ends of the branches of a leafy open paniculate
inflorescence, each partly enclosed in ;1 swollen bract or spathe, reduced
to one joint bearing three spikelets. one sessile and perfect, the others borne
on flattened "hum- like pedicels, one of the pediceled spikelets reduced to

a minute flattened glume, the other staminate or neuter (rarely perfect)

and as large as the sessile one; sessile spikelet with a thickened rounded
callus, the first glume indurated, obtuse, rounded on the back, the mar-
gins somewhat inrolled: second glume membranous, gibbous below, the
keel depressed above: lower floret staminate. the lemma hyaline, about
as long as the glumes, the pa lea nearly as long, 2-nerved; upper floret

perfect, the lemma gibbous on the back, I nerved, awnless or short-awned,
the palea about half as long; pediceled spikelet similar but both glumes
somewhat indurate and the tip of the second glume not depressed. A
straggling much branched perennial.

Tver; axd om.y sit.cii.s: Aphtda mutiai I..

1. Aplmla mutiea I., Sp. PI. 82. 1755; F. Muell., Pap. PI 1: 46. 1876 Tvpe from
India.

I)<\, Monojir. Phan. 6: 197. 1889.

, weak and straggling, decumbent
at base, geniculate])- ascending, usually leaning on other vegetation:
sheaths glabrous, usually shorter than the internodes: ligule membranous,
1 -2 mm. long; blades scabrous, linear, 10 40 cm. long, 3-10 (rarely to 15)
mm. wide, acuminate, the apex often setaceous, the base gradually nar-

rowed into a short petiole; inflorescence narrow, often zig-zag. the axis

very slender; spikelets 3-4 mm. long, these and the cymbiform spathes

British New Guinea: Central Division: Hula, Brass 522 (GH, US)
(damp hollows in coast sandhills); Roana. I.aloki River, alt. 4s(l m., Brass 5615
(A, US) (rocky savannahs, not plentiful); Malulu, alt. 1250 m.. Brass 5405 ((HI. t SI

(common, st ratlin- anion--) (all hnperata on artificial mass slopes); Veiva, Carr
11741 (NY) (o|)en country); Port Moresby, MacFarlaur 4S (I'S), C. T. White 50

(I'S); Northern Division: Amhasi, Kin a 101S (t'S); about 9 miles

north\ve>t of On, Hay, Rcrdrr 81V (A, I'S) (common in grassland); Western
Division: Dauwa, Oriomo River, alt. 40 m., Brass 5<J57 ((ill, t'S) (t;rowin-
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US) (rare in savannah forests); Lake Daviumbu, Middle Fly Rivci

clearing in rain forest )
.

Northeast New Gi ini a: Morohc District: Finsch-

hafen, Warburg 20968 (A), Weinland JvO (US); near Kajahit Mission, alt. about

500 m., Clemens 10f>M (US). Netherlands New Guinea: Balim River, alt. 1600 m„
/?r«.«.v 11798 (A. US) (plentiful subsidiary -rass on deforested slopes).

India to China, Formosa, the Philippines, Malaysia, New Guinea, and New

34. Hackelochloa Kuntze

Manisuris L. !., Nov. (Irani. Gen. 5.7. 177') (mm L., Mant. 2: lo4. 1771).

Kytilix Rat.. Hull. Hot. Scringe 1: 219. 1850. -"•>

Spikelets in pairs, dimorphic, awnles>. one sessile and perfect, the other

pediceled. staminate or neuter; racliis t'nudle. readily disarticulating the

joints and pedicels firmly grown together, the two clasped between the

edges of the coriaceous, subhemisplieric. ioveolale first glume of the

sessile spikelet; second "Jinne charlaceous and set in a cavity in the slightly

hollowed out fused rachis joint and pedicel and more or less adnate to it;

lemmas hyaline, the lower empty, the upper perfect; pediceled spikelets

conspicuous, ovate, the glumes membranous, screen. Annuals with freely

branching culms, flat blades, and numenms solita : "\ spikelike racemes borne

on the ends of slender fascicled spalheate branches.

Type species: II'n< kelm lihui granularis (L.I Kuntze (Cent lints granulans L.).

1. Hackelochloa granularis (L.) Kuntze, Rev. Gen. 2: 776. 1891; Hitchc, U. S.

Dept. Agric. Misc. Publ. 200: 764. fig. 1689. 19.s5, Hrittonia 2: 127. 1036.

Cenchrus granulans I,, Mant. 2: 575. 1771. Tvpe from India.

Manisuris granulans (L.) L.f„ Nov. Gram. Gen. 40. pi. 1, fig. 4-7. 1779; Swartz,

Prodr. Yep. Ind. Occ. 25. 1788; Reauv., Ess. Agrost. pi. 21, fig. 10. 1812; K.

Culms more or less decumbent. 2U--10U cm. tall, sdabrous or sparsely

hispid; sheaths rather loose, keeled, papillose-hispid: blades lanceolate-

linear, flat, papillose-hispid like the sheaths, 5—15 cm. long, the base more
or less cordate; racemes 1-2.5 cm. long, borne on slender peduncles,

shortly exserted or the base included in lite spathe: sessile spikelets 1-1.5

mm. long, equaling or a little longer than the rachis joints, the pediceled

spikelets 1.5-2 mm. long.

British New Guinea: Central Division: Baroka. Nakeo District, alt.

50 m., Brass 3701 (A, US) (common in shelter of taller savannah forest) ; North-
ern Division: About 8 miles northwest of Oro Hay, Herder 806 (A, US)

(sandy soil along old jeep road; apparently not common). Northeast Xew Guinea:

Clemens 40782 ( US i
; Wantoat, all. about 1000 m., Clemens 10867 (US).

Tropics of both hemispheres.

35. Hemarthria R. Br.

Hemarthria R. Br., Prodr. Fl. Nov. Holl. 1: 207. 1810.

Spikelets paired. 1 -tlowered, one sessile, the other pediceled. both alike

-'<>«Xot effectively published. Lor details see Hitchcock, Contr. U. S. Nat. Herb. 24:

506. 1927, and U. S. Dept. Auric. Hull. 772 (revised): 286. 1936.



350 JOURNAL OF THE ARNOLD ARBORETUM [vol. xxix

or the pediceled spikelets narrower and attenuate, the pedicels appressed
to the rachis, usually adnate to it and forming with the hollowed-out rachis

joint a cavity containing the sessile spikelet : rachis disarticulating tardily

or not at all; first glume coriaceous, dorsally flattened, fitting over the
hollow containing the spikelet; second glume cvmbilorm, membranous-
hyaline, more or less adnate to the rachis joint: lemmas hyaline, the
lower empty, the upper (fertile) awnless, usually with a small palea;
pediceled spikelet acuminate or attenuate, both glumes
second usually longer than the first, free, the apex
pointed. Perennials with mostly decumbent culms and terminal spikelike

racemes solitary on the culms and branches.

Type species: Ihmarthrhi comprrssa (L. f.) R. Br (Rottboellia compreva
L. f.).

1. Hemarthria subulata sp. now Plate V, Figs. c-e.

Probabililer perennis; culmis compre.-,sis glabris erect is, ramosis. 1-1.5

m. altis; nodis 4 6; vaginis glabris phis minusve laxis, supra quam inter-

nodiis brevioribus, eis infra medium culmi plerumque quam internodiis

longioribus; ligula ciliata, circiter 1 mm. longa; laminis linearibus, laxis,

ad 60 cm. longis. 2 A mm. latis, utrinsecus glabris, marginibus scabris;

racemis solitariis, gracilibus, 10-20 cm. longis. rhachi tenaci sed denique
plus minusve disjuncta. articula intra spiculam longe acuminato-cuspidata;
spicula sessdi hermaphrodita. articula acquali vel paullo breviore; gluma
prima indurata, acuta. 7-nervia; gluma secunda articula plus minusve ad-
nata, membranaceo-scariosa ; lemmatibus subaequalibus; lemmate sterili

quam glumis circiter quarto parte breviore. palea sterili nulla; lemmate
fertili quam lemmate sterili saepe paullo breviore, palea fertili quam
lemmate quarta vel tertia parte breviore; staminibus ,U antheris circiter

4 mm. longis; spicula pedicellate acuminata. quam spicula sessili angu.s-

tiore, ceterum simili, pedicellis arti< ill's saepius laxiuscule adnatis rarius

liberis, spicula sessili circiter aequali: glumis induratis, prima dorso com-
planata, secunda cymbiformi, carinata. carina anguste alata, ceterum
spicula sessili simili.

British New Guinea: Western Division: Lake Daviumbu, Middle
Fly River, Rrav: 7.^.^ (A, US, i mmm Aul'UM. I'cm> (in savannahs, common on mar-
gins of swamps); Daiiua, Oriomo River, lirass 6001 (CU, US) (rare grass on a
mall marshy flat).

Apparently closeb related to Hemarthria protensa Nees ex Steud., but
differing in having stiffly erect rather than decumbent culms, much longer

and narrower blades with scabrous margins, a disarticulating rachis, the

first glume 7-nerved, and the fertile lemma well developed rather than

obsolete or only about one-fourth the length of the spikelet. Brass 6001
was reported as Manisuris protensa (Nees ex Steud.) Hitchc. (//. protensa

Nees ex Steud.) by Hitchcock (35, p. 127).

So. Kreriioehloa buse

Eremocliloa Buse in Miquel, PI. Jungh. 1: 357. 1854.

IWlin.iria Hark., Nat. Pllanzenlam. II. 2: 20. 1887.

Spikelets appearing solitary at each nt

sessile developing, the pediceled reduce
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pedicel; sessile spikelets dorsally compressed, awnless, imbricate along

one side of a tardily <lk-irti< ul.itiim rachis; glumes chartaceous, the first

broad, flat or only slightly rounded on the hack, the margins narrowly

inflexed, 2-keeled. the keels spinulose or rigidly pectinate, at least on the

lower part; second glume 3-nerved, the midnerve sometimes keeled;

lemmas hyaline, the lower 3-nerved, triandrous, the palea similar; fertile

lemma entire, usually nerveless, the palea similar but narrower. Slender

perennials with solitary terminal racemes.

1. First L'lmnc with short narrow wings just below the summit, th

usually shorter than the width of the glume 2

1. Eremocliloa ciliaris (L.) Merr., Philip. Jour. Sei. 1: Suppl. 3.51. 1006; Ohwi, Bot.

Mag. (Tokyo) 56: 11. 1942.

\imlns ,-Maris L., Sp. PI. 53. 1753. Type iron. India.

India to China, the Philippines, and ( ? ) New Guinea,

la. Eremocliloa ciliaris (L.) Merr. var. data var. nov.

A typo culmis multo altioribus, laminis longioribus et rigidioribus

arete conduplicatis differt.

Culms erect, strongly llattened. I 5-noded. glabrous to more or less

pubescent, 75-110 cm. tall, branching from the middle and upper nodes;

sheaths glabrous, shorter than the internodes, strongly keeled; ligule

membranous, truncate, 0.5-1 mm. long; blades erect, firm, closely folded,

as much as 25 cm. lone. 3 6 mm. wide opened out; racemes 3-5 cm. long,

straight or falcate: rachis joints clavate, about 2 mm. long, with a ring

of short cilia at the base, otherwise glabrous; spikelets ovate, 4-5 mm.
long; first glume glabrous or minutely pubescent, keels not winged, the

setae more or less scabrous, longer than the width of the spikelet;

sterile pedicel narrow, one-third to half as long as the spikelet.

British New Guinea : Western Division: Lake Daviumbu, Middle Fly

River, Brass 7S0S (A, type, US) Sept., 1936 (probably a rare glaucous form of the

common 7849), Brass 7849 (A, US) (common on hummocks on wet grass plains).

Differs from the species in being much taller and having longer and

firmer, closely folded blades.

2. Eremocliloa bimaculata Hack, in DC., Monogr. Phan. 6: 265. 1S89; Chase, Jour.

Arnold Arb. 20: 314. 1939. Type from India.

Culms simple, slender, strongly flattened, tufted, 40-60 cm. tall, glabrous

or sparsely pubescent; sheaths shorter than the internodes, rather densely

papillose-pilose, the upper bearing reduced blades; ligule membranous,

about 0.3 mm. long; blades <s 13 cm. lonu. 2 \ mm. wide, flat, flaccid
>

glabrous or more or less densely papillose-pilose; racemes 3.5 5 cm. long,

the rachis undulate, the joints clavate, about half as long as the spikelets;

spikelets ovate, 4-5 mm. long, the first glume glabrous or minutely pubes-

cent on the back, the keels with short narrow brownish wings just below

the apex, the setae widely spreading, mostly shorter than the width of
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Hm^ Sins (A. I'S) ( common in savannah forests).

The cited sDecimens differ from Racket's 01 iuinal description in having
the nodes glabrous or only slightly pubescent and the blades more or less

densely papillose pilose rather than glabrous. In other respects they agree

well with both the description and a fragment of the type specimen (at

I'S). The short narrow wings just below the tip of the first glume are

distinctive. Brass 5743 was reported by Hitchcock (35. p. 127) as Erc-

mochlou ciliaris, a closely related species having culms often branching from
the upper and middle nodes and the tirsl glume not winged.

37. Elyonurus Humb. & Bonpl. ex Willd.

Elyoniirus Humb. & Honpl. ex Willd., Sp. PI. I: 941. 1806.

Spikelets strongly dorsally flattened, awnless. in pairs, one sessile and
perfect, the other pediceled, similar to the sessile or (in ours) much re-

duced, the pair falling attached to the rachis joint ; rachis usually somewhat
tardily disarticulating, breaking obliquely and forming a sharp-pointed
callus; rachis joints and pedicels somewhat thickened, parallel, the rachis
joint concave within and with the sessile spikelet appressed to it; first

glume chartaceous to weakly coriaceous, dorsally flattened and with a

line of balsam glands just inside the keels, ihe margins indexed around
the second glume, acute or acuminate, entire or bifid with aristate teeth;

second glume chartaceous. weakly keeled on the back, the apex acuminate;
lemmas hyaline, the palea much reduced or wanting. Krect moderately
tail perennials with solitary, spikelike, often woolly racemes.

Type sim.ciks: El yd nitrite trip^nnidi^ Humb. <V Honpl.

1. Klyoiiiirus cit.eus (R. Hi.) Mum
Proc. Row Soe. Qumisl. 31: 1

54: 145. 1929.

Atidropogon citreus R. Br., Prodr. Fl. Nov. Holl. 1: 203. 1810. Type from
Australia.

! Elyonious papunnus Lauterb. ,\ K. Schum, in K Sebum. \ bauterb., Fl. Dcutsch.
Sehut/ueb. Sudsee 171. 1«01. Type from .Northeast New (Guinea.

Culms tufted, glabrous, slender, 50-100 cm. tall, with floriferous

branches from the upper one or two nodes; sheaths shorter than the inter-

nodes, glabrous to very sparsely pubescent, often more or less pilose in the
throat; ligule ciliate. about 1 mm. long; blades 10-20 cm. long, involute,

subfdiform. rigid, glabrous; racemes solitary on the culms and branches,
5-8 cm. long, silky-woolly from the spreading hairs on the rachis and
pedicels; rachis joints 5 (> mm. long, the while hairs on the upper part
3-4 mm. long; pedicel about equal and with similar hairs; sessile spikelet

10-13 mm. long including the 2 3 mm. long, bearded callus; first glume
very slightly convex on the back, glabrous or more or less pilose, the acumi-
nate apex about as long as the body and split into two long flattened aris-

tate teeth, the margins of the glume and the teeth pectinate with stiff hairs
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as much as 1 mm. long; second "lunic about halt" as Ions as the first,

keeled on the hack, acuminate; pediceled spikelets shorter and narrower

than the sessile, reduced to a pair of aristate empty glumes, the second

about one-fourth shorter than the first, one margin of the first glume
prominently pectinate, the other short-pectinate or merely scabrous.

British New Guinea: Eastern Division: Kurandi, Brass 1397 (GH,

US ) (on old garden clearings) : Western Division: Lake Daviumbu, Middle

Fly River, Brass 7920 (A, IS) (gregarious in small clumps on hard pebbly soil in

Australia and New Guinea.

The type of E/vonnriis papumiHs has not been seen, but from the de-

scription it appears to be a synonym of E. citrcus.

38. Rottboellia L.f.

Rottboellia L. f„ Nov. Gram. Gen. 22. pi. I. 1779 (non Scop. 1777). Norn, conscrv.

Stegosia Lour., Fl. Cochinch. 51. 1790.

Spikelets paired, awnless, one sessile and perfect, u-ually sunken in the

cavities of the thickened articulate rachis. the other pediceled and stami-

nate or sometimes rudimentary, the pedicels free or closely appressed to

the rachis joints; joints of the rachis with a projection on the lower end

fitting into a corresponding cavity in the upper end of the next lower

joint; glumes coriaceous or chariacro-membranous. the first dorsally con-

vex or flattened, the second cymbiform, sometimes gibbous on the back;

lemmas hyaline or thinly membranous, the lower staminate or neuter, the

fertile 1 i-nerved and with a subequal palea. Annuals or perennials with

usually stout readily disarticulating spikelike racemes solitary or fascicled

in the' axils of spatheate sheaths.

1. Pedicels flattened, ver\ unlike the hollowed out rachis joint; sessile spikelets about

S mm. Ions l
-
R

-
exaltata.

1. Pedicels similar to the rachis joints but sli-htly shorter, both subelavate; sessile

spikelets 3-4 mm. Ion- 2. R. rottboellwides.

1. Rottboellia exaltata L. t„ .Nov. Gram. Gen. 12. pi. 1. 177'), Suppl. PI. 114. 1781;

Chase, Jour. Arnold \rb 2(1: SI I 19S9; C. K. Hubb. \ \ au-han. Grass. Maurit.

& Rodri-uez 117. 'it,'. 16. 1940 Type from India.

Manisuris exaltata ( L. f
.

) Kuntze, Rev. Gen. 2: 779. 1891.

Stegosia exaltata ( L. t.) Nash, N. Am. Fl. 17: 84. 1909.

Annual; culms erect, stout, branching, 60-200 cm. tall, glabrous or

hispid below, often glaucous below the raceme; sheaths rather loose, usu-

ally denselv papillose hispid; liuulc membranous, short-ciliate, about 1.5

mm. long; "blades flat, linear-lanceolate, 15-50 cm. long. 5-25 mm. wide,

often glaucous beneath, the mar-ins serrulate-scabrous; racemes 8-15 cm.

long, stout below and attenuate with imperfect spikelets above, scab-

erulous, often pale yellow except for the greenish first glume of the pedi-

celed spikelets; joints of the rachis slightly longer than the sessile spike-

lets, hollowed out and the spikelet borne in the hollows; first glume about

5 mm. long, stron-lv indurated, emarginate, the second strongly gibbous
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on the back; pediceled spikelet 3-4.5 mm. long, the pedicel somewhat
flattened, about half as Ion- as the rachis joint and closely appressed to

it: first glume striate, green, obtuse 01 emarginate.

British New Guinea: Western Division: Daru Island. Brass 6206

Tropics of both hemispheres.

2. KottlxM-IHa roltlmellioirles (R. Br.) comb. nov.

Ischannum rottbortlioidvs R. Br., Prodr FI. Nov. Holl 1: 20s 1810 Tvpe from
Australia.

Andropogon rottboellioidrs (R. Br.) Steud., Syn PI. Glum. 1: 382. 1854.

Kottborllia opliiuroido Benth , Fl. Austral. 7: 514. 1S7S; K. Sebum. & Hollr., FI.

Kais. Wilhelmsland 22. 1S8<). Based mi luhacmum roitborllioidcs R. Br.

Manisuris rottbocllioides ( R. Br.) Kunt/e, Rev. Gen. 2: 779. 1801; Hitchc, Brit-

Cortorachis rottboellioidrs (R. Br.) A. Camus, Ann. Soc. Linn. Lyon 68: 197. 1921.

Perennial; culms glabrous, snbrobust. 1 2 meters tall: sheaths rather
firm, glabrous or rarely somewhat short-pubescent, usually pubescent on
the collar; ligule membranous, ciliate, 1-2 mm. long; blades 25-50 cm.
long, 8-20 mm. wide, both surfaces glabrous (rarely more or less short
pubescent), the margins serrulate-scabrous; racemes 6 S cm. long, ter-

minal on slender fascicled spatheate branches: joints of the rachis about
one-fourth shorter than the sessile spikelets. subclavate. slightly keeled on
the back, the inside somewhat concave: pedicels similar but slightly

shorter, free from the rachis joint: sessile spikelet 3-4 mm. long; glumes
coriaceous, glabrous, the first ovate-oblong, emarginate, the keels narrow-
ly winged, often unequally so; second glume cymbiform, keeled on the
back, the keel narrowly winged towaid the apex; pediceled spikelets simi-

lar to the sessile, usually smaller, rarely as large oi reduced to a pair of

narrow glumes.

sion: Budotobara, Brass 776 (GH,
District, alt. 50 m., Brass 3702 (GH.

US) (scattered amongst the dominant I nlhistiria
\ Tlirmrda] on savannah forest

ridRes); Mafulu, alt. 1250 m„ Brass 3310 (GH, US) (on artificial grasslands);

Gosaro, Rigo District, MacGrc^or hi (US ) ; \V e s tern D i v i s i o n : Daru Island,

the dominant Rrass); Gaima, Lower Flv River. Brass S234 (A, I'S) (domi-

Haiwali vilia-c. Bur, haw

Australia and New Guinea.

39. Thaumastochloa C. E. Hubb.

Thaiiiiuisloclilou (' F. Hubb , Hook. Ic. 34: pi. 3313, 3314. 1936.

Spikelets awnless, solitary at each node, all facing in the same direction;

lume, the pedicel firmly

micylindrical internode

• U. S. National Herbarium



1948] REEDER, GRAMINE \E I' \ \ l< ( HI >! \ I OF MAN (.TINEA 355

hollowed out within and with the first glume fitting tightly over the

hollow containing the spikelet ; racemes subcylindric-tlattened. terminal,

single or fascicled, consistinu of 1 or 2 or a greater number of spikelets,

these asymmetrical with the tips pointing in opposite directions, the

peduncle gradually thickened upward and mergiim into the lowest rachis

joint; first glume coriaceous, smooth or rugose on the back, the margins

often inrolled; second glume cymbiform, membranous. 3-5-nerved; lemmas
hyaline, the lower epaleate and empty; fertile lemma with a similar narrow

palea and a perfect flower. Annuals or perennials with usually short slen-

der somewhat flattened spikelike racemes and slender branching culms.

Type species: Thaumastochloa pubescens (Domin) C. E. Hubb. (Ophiuros pubes-

cent Domin).

1. Thaumastochloa rariflora (F. M. Bailey) C. F. Hubb., Hook. Ic. 34: pi. 3313.

1936; Chase, Jour. Arnold Arb 20: 314. 1930.

RoUhorllia rariflora F. M. Bailey, Queensl. Dept. Auric. Hot. Bull. 8: So. 1S93.

Type from Australia.

Annual; culms slender, geniculate!) ascending to erect, 10-60 cm. tall,

the nodes pubescent to glabrous; sheaths much shorter than the int,er-

nodes, keeled above, more or less densely pilose, the hairs often papillose-

based; ligule membranous, ciliate. about 0.2 mm. long; blades flat or

involute in drying. 2-10 cm. long. 2-4 mm. wide; racemes dorsally com-

pressed, bearing one or two spikelets. solitary or fascicled and more or

less included in the sheaths; peduncle 0.5-2.5 cm. long, the lower part

tapering to a very slender base, becomiim curved and readily disarticu-

lating: rachis fragile, disarticulating horizontally, the 1 or 2 rachis joints

smooth, glabrous. 2.5-3 mm. long, the upper terminating in a blunt apex

scarce! v exceeding the spikelet or in an acumen 1-6 mm. long; first glume

dorsally flattened to slightly concave, granular-punctate, 9-nerved within,

the margins minutely pubescent at the base; second glume 3-5-nerved. the

upper margins very minutely ciliolate; remainder of the spikelet as in the

generic description.

British New Guinea: Western Division: Wuroi. Oriomo River, alt. 30

m., Brass 6014 (GH, US) (uncommon on urey soil on savanna!) ridge) ; Mabaduan,

Brass 6554 (A, FS) (occasional under the dominant Themeda triandra in savannah

Australia and New Guinea.

The cited specimens differ from Hubbard's description and illustration.

and from the one Australian specimen seen, in having the apex of the

upper rachis joint terminating in a blunt point rather than in an acumen

1-6 mm. long. In other respects they seem identical. Brass 6014 was

cited as Ophiuros pubescens Domin [fhaioiiastochloa Albescens (Domin)

C. E. Hubb.] by Hitchcock (35, p. 128). but in that species the raceme

is composed of 4-9 spikelets in which the first glume is dorsally foveolate-

tuberculate to transversely rugose.

40. Ophiuros (iaertn. f.

Gaertn. f„ Suppl. Carpol. (Fruct. & Sem. 3) 3. pi. 181, fig. 5. 1S05, pr

ets awnless, solitary at each node, disti chous. the pediceled spike
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lets wanting, the pedicel firmly ailnate to the rachis joint and forming
with it a thick semi-cylindrical internode deeply hollowed out within, the
first glume fitting tightly over the hollow containing the spikelet; first

glume coriaceous, convex on the hack and with a small groove at the
base just above the narrow circular (alius; second glume cymbiform,
chartaceous; lemmas hyaline, as long as the spikelet, the first with a
well developed palea and usually a staminate flower; fertile lemma with
a similar palea and a perfect flower. Tall, coarse perennials with flat

blades and smooth slender, spikelike, solitary racemes.

Type species: Ophiuros corymbosus (L. f.) Gaertn. I. = 0. cxaltatus (L.) Kuntze

1 Ophiuros fxallatus (L.) Kuntzc, Rev. Gen. 2: 7S0. 1801 ; Hitchc, Brittonia 2:

12 7. 1936.

Ac K ilops cxaltata L„ Mant. app. 575. 1771. Type from India.

Rottboellia corymbosa L. 1., Suppl. PI. 114. 17S1. Type from India.

Ophiuros corymbosus ( L. f.) Gacrtn. 1., Suppl. Carpol. (Fruct. \ Sem. 5) 5-4.

pi. 181, jig. 3B. 1805: Blatter & MeCann, Imp. Council Agric. Res. Sci.

Monogr. 5: 40. pi. 28. 1955.

Culms glabrous, subrobust, erect from more or less bulbous bases, 1-2

meters tall, with tloriferous branches from the upper 2 or ,5 nodes; lower
sheaths glabrous, the upper often pilose on the margins and more or less

dorsally papillose-hispid; blades linear to linear-lanceolate, as much as 60
cm. long. S IS mm. wide, rounded or subcordate at base, the margins
often papillose-hispid; racemes 6 15 cm. long, about 1.5 mm. in diameter,

solitary on slender fascicled branches, these more or less included in the

sheaths of the upper leaves; rachis fragile, the joints about S mm. long,

both ends obliquely truncate, the upper concave, the lower with a small

projection which fits into the top of the joint below: first glume ovate-

oblong, the dorsal surface smooth or more or less foveolate with 2 4 rows
of small depressions, the remainder of the spikelet as in the generic de-

Briiisu New Gcinea: Central Division : Rona, Laloki River, alt. 450 m.,

Brass <5,W (GH, US) (fairly common in Eucalyptus savannahs); Baroka. Nakeo
District, alt. 50 m., Brass 3724 (GH, US) (common in Eucalyptus savannah ridges);

Kanosia, alt. about 50 m., L'arr 11154 (NY) (open savannah land); Western
Division : Wuroi, Oriomo River, alt. 10-50 m, Hrass 5755 (GH. US) (scattered

on savannah ridges ) ; Mabaduan, Brass «557 ( \, I Si (lairlv common in grass cover

of savannah forests); Lake Daviumbu, Middle Kly River, Brass 7645 (A, US) (open

Reeder SOo (US)-- (common constituent of the grassland). Northeast New Gcinea:

Morobe District: Markham Valley, Kajabit, Clemens 40838 (US); Finsch-

II. Sorghum Moeneh

Sorghum Moeneh, Meth. PI. 207. 1794.

Holcus L., Sp. PI. 1047. 1755, pro parte.

Spikelets in pairs or in threes at the ends of the branches, on
and fertile, the other pedieeled. staminate or neuter, sometimes

to a single narrow glume; sessile spikelet dorsally compressed;

--This collection consists of a mixture, the specimen at the Arnold Arboret

Rottboellia rott bodlioidcs.
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firmly coriaceous, the first rounded on the back or flattened, the margins
involute, not keeled; second glume somewhat cymbiform but rounded on
the back, not or only slightly keeled; lemmas hyaline or thinly mem-
branous, the lower empty, the upper (fertile) oblong, bifid and awned
from the sinus, or entire and awnless. Annuals or perennials with terminal

panicles of numerous 1-5-jointed racemes.

Type species: Sorghum mccharatum (L.) Moench (Hole us saccharatus L. pro

parte) -- Sorghum dochna (Forsk.) Snowden.

Key to the Species

1. Panicle brandies in whorls; pediceled .-pikelel .-.'animate; hair- ol the inflorescence

brown 1 . S. nitidum.

1. Panicle branches solitary or in twos or threes; pediceled spikelet reduced to a

narrow glume; hairs of I he inflorescence white 2. S. laxiflorum.

1. Sorghum nitidum (Vahl) Pers, Syn. PL 1: 101. 1805; Hitchc, Brittonia 2:

Andropogon serratui Thunb., Fl. Jap. 41. 17S4. Type from Japan.

Holais nitidus Vahl, Symb. Hot. 2: 102. 1791. Type from India.

Ilolrus julvus R. Br., Prodr. Fl. Nov. Holl. 1: 199. 1S10. Type from Australia.

Sorghum fulvum (R. Br.) Beauv., Ess. Atirost. 164. 1812; White, Proc. Roy. Soc.

Oueensl. 34: 15. 1923.

Andropogon tropicus Spreng., Syst. Veg. 1: 287. 1825; Kunth, Rev. Gram. 1:

pi. "7. 1820. Hased on 11 oh us julvus R. Br.

Sorghum tropicum (Spreng.) Buse in Miguel, PI. Jungh. 359. 1854.

Sorghum serratum (Thunb i Kuntze, Rev Gen. 2: 792. 1891 (non Roem. & Schult.

1817).

Perennial; culms erect or ascending. 60-100 cm. tall, often decumbent,
rooting and branching from the lower nodes; nodes densely bearded;

sheaths mostly shorter than the internodes, glabrous or sometimes pubes-

cent; ligule membranous. 1.5 2.5 mm. long, ciliolate: blades fiat, linear,

as much as 50 cm. long. 4-11 mm. wide, glabrous and smooth except for

the scabrous margins; panicle oblong. It) 50 cm. long, the slender branches

verticillate, naked below, simple and bearing a single terminal raceme
(rarely the lower branches once or twice branched ) : racemes 1-2 cm. long,

the rachis joints and pedicels ciliate with brown hairs, the pedicel shorter

than the sessile spikelet, the rachis joint from equal to more than twice as

long; sessile spikelet ovate to ovate-lanceolate, 5-4 mm. long, brownish

or finally shining black, pubescent with brown hairs, awnless or with a

twisted and geniculate awn 10-15 mm. long; pediceled spikelets stami-

nate, of about the same size as the sessile, but the glumes membranous
or chartaceous and lighter in color.

British New Guinea: Central Division: Kanosia, Can 11111 (PS)

(open savannah land); Carr 11135 (NY) (open savannah land); Roana, Laloki

River, alt. 450 m.. Brass 362o (CH, US) (common species mowing sporadically all

through the savannahs); Western Division: Wuroi, Oriomo River, Brass

5S05 (GH. US) (anion- Impcrala , vliudriru in savannah forest i; Daru Island, Brass

0252 (A. US) (abundant in tall grav- ground cover of savannah forest ) ; Lake Davi-

umbii. Middle Flv River, Brass 7644 (A, US) (occasional in savannahs); Gaima,

Lower Fly River, Brass 8263 (A, US) (common in savannah forest »ra^ cover);

Tarara. Wassi Kussa River. Brass s^7 (A, I Si (savannah forest: associated with
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Island: Haiwali villas, Bttreham 121 (I'Si (<:rassy clearing in rain-forest).

Xoktiikasi New (iuxu: Mo robe District: Kajabit Mission, Clemens

10665 (US); Finschhafen, Weinland 2S1 (US). Netherlands New Guinea: West
of Hollandia. Si^ajoos M (A); Halim River, alt. 1600 m., Brass 11618 (A, US) (one

of principal grasses on study deforested slopes). New Bru.un: Parkinson 45 (US).
India to Japan, Malaysia, and Australia.

All the cited specimens except Brass 11618 and Parkinson 45 are awn-
less. In the former, only part of the spikelets of the panicle are awned.

2. Sorghum laxifloriim F. M. Bailev. Rep. Fxpcd. Rellenden. 70. 1889, Syn. Queens].

Fl. Suppl. :i: S4. IS'iO. Conip. Cat. Queensl. PI. 620. /it,'. 5>J5. 1900. Type from

\mlropo K on Builevi F. MuelL, Vict. Nat. K: 16. 1S01. Based on Sorghum laxi-

tlorum F M. Bailey.

Andropo^on Sorption (L.) Brot. subsp. halefiensis (L.) Hack. var. albovillosa

Lauterb. & K. Schum in K. Schum. & Fauterli., Fl. Deutsch. Schut/L'eb Siidsee

173. 1001. Type ironi Northeast New Guinea.

Annual; culms weak, freely branching, decumbent below and rooting

from the lower nodes, ascending to 1.5 meters, pubescent below the panicle,

otherwise glabrous except for the short bearded nodes; sheaths mostly
shorter than the internodes, more or less ciliate on the margins, otherwise

glabrous; ligule membranous, about 1 mm. long, minutely ciliolate;

blades linear, rather firm, flat or folded, the margins sometimes revolute,

as much as 70 cm. long. 4-10 mm. wide, the apex long-attenuate, gla-

brous below, the upper surface and margins scabrous to hispid; panicle

15-20 cm. long, the slender lax branches .solitary or in twos or threes at

the nodes of the axis, bearing 2 to several capillary branchlets each with
1-3 pairs of spikelets toward their tips; rachis joints and pedicels slender,

about equal, shorter than the sessile spikelets. white < iliate on the mar-
gins: sessile spikelets about 5 turn. long, narrowly oblong, toward the

apex abruptly narrowed into a neck about 1 mm. long: glumes coriaceous,

dark brown when mature, the callus and dorsal sulfate pilose with white

hairs; second glume glabrous or only slightly pilose; awn of the fertile

lemma 3-4 cm. long, geniculate below the middle, the column dark brown,

shining, the margins short stiff-pubescent with white hairs; pediceled

spikelets reduced to one membranous, narrow to subulate glume about

3 mm. long.

Dobodura, Reeder S22 (US) (growing on edge ot jungle). Northeast New Guinea:

M o r o b e District: Salamaua, Clemens 34 (A) (trail bank, hill near beach)
;

Malshan.tr, near l.ae, Clemens 10141 (US); Wantoat, Clemens 100SO, 11000 (US).

Australia to New Guinea and the Philippines.

42. Chrysopogon Trin.

Glirysopogou Trin., Fund. Agrost. 1S7. 1820. Nom. conserv.

Rhaphis Four., Fl. Cochinch. 2: 552. 1700.

I'ollinia Sprenu., PI. Pugill. 2: 10. 1815 (non Trin. 1832).

Spikelets mostly in threes at the ends of the panicle branches and branch-

lets, one sessile and perfect, two pediceled and staminate or neuter, the

group falling together, rarely the spikelets in pairs on a 2 -4-jointed rachis.

but then the spikelets in threes at the ends of the branches; sessile spike-

lets disarticulating obliquely and forming a more or less elongate sharp-
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pointed callus, the callus usually bearded at least on the margins; first

glume involute, rounded on the hack, keeled upward, the keels usually

spiny-hispid; second glume cymbiform, keeled toward the apex and usu-

ally aristate; lemmas hyaline, the first 2-nerved, empty; fertile lemma
narrow, entire or bidentate, bearing a straight or geniculate awn; pediceled

spikelets awnless or with a short straight awn. the glumes of thinner

texture than those of the sessile spikelets. Perennials (ours) with terminal

strict or rather loose panicles.

Type species: Chrywpogon C.ryllus (L.) Trin. (Andropogon Gryllus L.)

.

2. Sessile spikelets (including the callus) 5-7 mm. long; callus up to 2 mm. long,

white-bearded; racemes longer than the panicle branches 2. C. elongatus.

2. Sessile spikelets (including the callus) H- 10 mm. long; callus up to 4 mm. long,

tawny-bearded; racemes or many of them, shorter than the panicle branches..

1. Racemes reduced to a triad of 1 sessile and 2 pediceled spikelets at the ends of the

panicle branches; plants with rhizome.- <>r stolon-, the culms ascending to 20-60

cm 1 . C. aciculatus.

1. Chrysopogon aciculatus (Retz.) Trin,, Fund. Agrost. 188. 1820; White, Proc.

Roy. Soc. Queensl. 34: IS. 1923.

Andropogon aciculatus Retz., Obs. Hot. 5: 22. 1789; K. Sebum., Bot. Jahrb. 9:

197. 1887. Type from India.

Rhaphis trivialis Lour., FI. Cochinch. 2: 55,v 1790; Trin.. Sp. Gram. Ic. 1: pi. 8.

1830. Type from Cochinchina.

Andropogon acicularis VVilld., Sp. PI. 4: 906. 1806. Based on A. aciculatus Retz.

Khaphis acicularis Desv., Opusr. IM 1S31; Hitchc, Mem. bishop Mus. 8: 219. fig.

107. 1922; Chase, Jour \rnold \ib 2(): i!5 i"^' - " Based on A. aciculatus

Retz.

Rhaphis aciculatus (Retz.) Honda, Hot. Mag. (Tokyo) 40: 103. 1926; Pilgcr, Nat.

Pflan/entam. ed. 2. 14e: 153. fig. 82. 1940.

Culms ascending from stout creeping rhizomes and stolons, 20-60 cm.

tall; leaves densely imbricate on the rhizomes and stolons, distant on the

flowering culms; sheaths terete, glabrous or sparingly bearded at the

throat, the margins more or less filiate, the culm sheaths shorter than the

internodes; ligule minutely ciliolate; blades flat, rounded at the base,

obtuse or subacute at the 'tips, 2 15 cm. long. 3 5 mm. wide, both sides

glabrous or sparsely pilose at the base, the margins sparingly spinulose;

panicle long-exserted, linear-oblong, usually purplish, 5- 10 cm. long, the

filiform branches in whorls of 4-0, about 1 cm. long or less: racemes

reduced to a triad of one sessile and two pediceled spikelets ; sessile spikelet

linear, acuminate from about the middle, about 4 mm. long and with a

long sharp rusty-bearded callus 4 6 mm. long, the callus formed by an

oblique splitting of the pedicel entirely to the base of the spikelet; first

glume spinulose toward the subtruncate or bimucronulate apex; second

glume acuminate or aristate, the awn as much as 3 mm. long; fertile lemma

entire, with a straight terminal awn 4-7 mm. long; pediceled spikelets 5-6

mm. long, the slender glabrous pedicels 2-3 mm. long.

^'< Hitchcock and Chase give the binomial as "Rhaphis aciculata (Retz.) Desv." but

Desvaux spelled the specific name -acicularis."
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British New Guixka: Central Division: Kanosia,

(US) (in vicinity ol abandoned native villaue, mostly about bases of coconuts).

Northeast Nkw Guinea: Morobc District: 4 miles south of Lanijemak
Bay. near !• mim hha len. Saivycr 144, 165 (A).

Tropical Asia to Australia, New Guinea, and Polynesia.

-

: Chrys gon elongatus (R. Br.) Benth., Fl. Austral. 8: 5.^S. 1878.

Holms don^atus R. Hi, Prodr. Fl. Nov. Hull. I: 200. 1810. Type from Australia.

Rhaphis rtoHzatus (K Br.) Chase, Contr. U. S. Nat. Herb. 24: 205. P)25; Hitehe.

Vctivcria elon^ita (R. Br.) Stapf ex C, F. Hubb., Kew Bull. 1934: 444. 1934.

Culms erect, 1-2.5 meters tall, glabrous, about 7-noded; sheaths mostly
longer than the internodes. glabrous or somewhat scabrous; ligule reduced
to an even row of short white hairs about 0.2 mm. long; blades long-

attenuate, folded for a considerable distance, as much as 50 cm. long, to

8 mm. wide, spinulose-scabrous on the margins and midrib below, other-

wise glabrous and smooth, the upper surface with scattered short tubercle-

based hairs: panicle pale to purplish, contracted, rather dense. 15 35 cm.
long, the branches slender, rather stiff, as much as 4 cm. long; racemes
2-4-jointed. the joints 3-4 mm. long; peduncles 2-?, mm. long; sessile

spikelel linear-lanceolate or linear. 5 7 nun. lorn: including the 1.5-2 mm.
long callus; the callus bearded on the margin with white or whitish hairs

to 3 mm. long; glumes coriaceous, the first acute, spinulose-scabrous on
the keels, the second cymbiform. mucronate or aristale with an awn as

much as 2 mm. long, keeled upward, the keel spinulose-scabrous; fertile

lemma with an awn as much as 12 mm. long, twisted and weakly genicu-

late below; pediceled -pikelets slightly longer than the sessile, the glumes
less firm.

British New Guinea: Western Division: Daru Island, Brass 6045 (OH,
US) (heavy wet soil close behind mangrove fringe), n_W,i (A, US) (pure stands on

damp soils bordering lame swamp): Wa^i Kussa River. Brass S57v (A, US) (cover-

in- Mnall (idal Hats at .ear of mangrove lrin»e). UacCrc^or 46 (US).

Australia and New Guinea.

Brass S57Q was reported as Vctivcria filipcs (Benth.) (". K. Hubb.
\Chrysopogon filipcs (Benth.) Reeder| by Chase (17, p. 315), but that

species has longer panicle branches and much larger spikelets.

< .lir>sop.»»Hn lilipes i Benth I comb, now
airysopot-on clou^atns ( R. Br.) Benth var. .',//>', Benlh., Fl. Austral. 7: 550. 1878.

I vpe from Australia.

Andropo^ou cl<»i K atn> (R. Br.) Sprem: var. tilipc< (Benlh.) Hack, in DC, Mono-r.
Ph:in. 6: 505. 1889.

Vctivcria filipcs (Benth.) C. F. Hubb., Kew Bull. 1931: 444. 1954.

Mi. Uhrysopopui tilipe> (Benth.) Reeder var anmdinact'iis var. nov.

A typo culmis altioribus et robust ioribus, ramulis paniculorum longior-

ibus, articulis rhacheos paucioribus. gluma prima valde tlava. arista

glumae secundae ad mm. longa differt.

Culms robust, erect, 5-8-noded. 1 -l.S meters tall, glabrous or slightly

scabrous beneath the panicle; sheaths more or less scabrous on the keel.
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those in the middle of the culm slightly shorter than the internodes, the
basal sheaths overlapping; ligule a row of even while hairs about 0.2
mm. long; blades as much as 60 cm. long. 5-8 mm. wide, folded at the
base, the margins and midnerve more or less spinulose-scabrous; panicle
purplish yellow, 20-30 cm. long, contracted or rather loose, the lower
branches 6-8 cm. long, flexuous, sometimes bearing 1 or 2 short branch-
lets; racemes 2-4-jointed. mostly shorter than the panicle branches, the
joints slender, 5-15 (rarely to 20) mm. long, the pedicels usually not ex-

ceeding the sessile spikelets: sessile spikelets narrowly lanceolate, pale or

stramineous, 8-10 mm. long including the sharp 2-4 mm. long callus;

the callus bearded on the back and ma ruins with tawny hairs as much as
1.5 mm. long; glumes coriaceous and muricate over the entire dorsal

surface, the keels spinulose; first glume narrowly somewhat truncate, often

spinulose on the upper half; second glume mucronate or with an awn as

much as 6 mm. long; awn on fertile lemma 10-20 mm. long, flexuous,

slightly twisted below, not or only slightly geniculate; pediceled spikelets

about 6-8 mm. long, lanceolate or more or less subulate.

British New* Guinea: Western Division: Panzara, between Morehead
and Wassi Kussa Rivers, Brass 8460 (A, type, US), December, 19.56 (savannah forests,

Differs from the species in being much taller and more robust, having

longer panicle branches, fewer-jointed racemes, and the glumes of the

sessile spikelets yellow below rather than evenly purple throughout, the

second glume with an awn as much as 6 mm. long. In some respects it

suggests Vetiveria intermedia S. T. Blake, but that species has shorter

and thicker rachis joints and pedicels, the pediceled spikelets are, on the

whole, less developed, and the illumes are merely scabrous or nearly

glabrous on the lower half rather than uniformly muricate as in both C.

filipes and the new variety.

The cited specimen was reported as Vetiveria filipes by Chase (17,

4S. Arthraxon Beauv.

Arthraxon Beauv., Ess. Aprost. 111. pi. 11, fig. 6. 1812.

Spikelets in pairs or solitary, one sessile and perfect, mostly awned.
often slightly laterally compressed, at length falling with the appressed

rachis joint attached, the other, when present, pediceled. neuter or rarely

staminate but usually abortive with only minute pedicels remaining

attached to the base of the sessile spikelets; rachis slender, usually tardily

disarticulating: first glume rounded on the back, the margins more or

less inrolled, usually more or less bristly-hispid on the nerves; second

glume keeled. 3-nerved; lower lemma hyaline, short, empty; fertile lemma
hyaline or firmer at the base, entire or minutely bidentate, with usually

a well developed dorsal awn arising from near the base. Annuals or peren-

nials with flat blades, slender weak culms and dictate or approximate

Type species: Arthraxon riliare Beauv. ,1. hispidus (Thunb.) Makino (Phalaris
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1. Arthnixon liispidus (Thunb.) Makino, Rot. Ma-. (Tokyo) 26: 214. July, 1 9 1 2 -
-*

;

Hitchc, Rrittonia 2: 128. 1936.

Phularis hispi,Ia Thunh., Fl. Jap. 44. 17S4. Type presumably from Japan.

Arthraxon cilian- Bcauv., Fss. Agrost. Ill, 152. pi. 11, hi;. 6. 1812. No locality

PoUinia ciliaris (Beauv ) Spreng., Syst. PI. 1: 289. 1825.

Culms slender, freely branching, ascending from a decumbent base, the

nodes bearded: sheaths shorter than the internodes. pubescent on the

collar, the margins filiate; ligule membranous, ciliate, 1 -2 mm. long;

blades ovate to ovate-lanceolate, 2 5 cm. long, 5-1 5 mm. wide, glabrous

or pubescent, the base conlate-( lasping; radioes 2 to many (rarely soli-

tary), 2-4 cm. long: rachis joints slender, glabrous or ciliate, from half

to nearly as long as the spikelet ; spikelets lanceolate, 5 5 mm. long, first

glume rounded on the back, several-nerved, the nerves bristly-hispid; sec-

ond glume acuminate, equal to or slightly longer than the first, the keel

hispid; awn of the fertile lemma usually 5-15 mm. long, geniculate and
twisted; sterile pedicel reduced to a minute bristle rarely half as long as

the spikelet. often obsolete.

British New Guinea: Central Division: Urunu, Vanapa Valley, alt.

1900 m„ Brass 47S7 (OH, FS) (common on old garden land). Netherlands New
Glinka: 9 km. northeast ol Lake Hahl.ema, alt. 2SO0 m.. Brass 10715 (A, FS) (on a

native clearing in the forest).

Tropical and temperate renions of the Old World.

44. Andropogon L.

Andropogon L., Sp. PI. 1045. 1753, Gen. PI. ed. 5. 468. 1754,

Spikelets in pairs ;) t e;ich node ol an arti< idale rachis, or in threes at

the ends of the branches, one sessile and fertile, the other pediceled,

staminate or neuter (rarely perfect), sometimes reduced to a single narrow
glume; rachis and pedicels of the sterile spikelets slender or sometimes

thickened upward, often villous; sessile spikelet dorsally compressed;

glumes membranous-coriaceous, awnless. the first rounded, flat or concave

dorsally, several-nerved, the median nerve often weak or wanting; second

glume cymbiform, keeled; lemmas hyaline, the lower empty; fertile lemma
narrow, entire or bifid, usually bearing a slender geniculate and twisted

awn, the lemma sometimes reduced to a narrow stipe-like base to the awn;

pediceled spikelets awnless (rarely awned). sometimes as large as the

sessile and similar to it. but usually more or less reduced. Annuals or

perennials of various habitats.

I Same combination published by Merrill in Philip. Jour. Sci. Bot. 7: 229. Sept. 1912.
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3. Sessile spikelets 2 mm. lone, awnle.ss lb. A. b•revijolius var. paradoxus.
2. Sessile spikelets 7-8 mm. Ions: rachis j< )ints and pedicels <

Racemes j to several on each peduncle (sometimes solitary in A. annulatus).

5. Racemes 1 8-jointed; panicle bram hes compound, the r

6. Racemes reduced to one sessile and two pediceled spikelets (rarelv with one or

two pairs of spikelets below) ; first plume of sessile i;pikelet prominently con-
cave dorsally.

7. Sessile spikelets awned
7. Sessile spikelets awnless nthus var. muticispiculus.

not prominently concave1 sessile spikelet

dorsally

5. Racemes 10- or more jointed: panicle branches simple or rarely once branched.
S. Inflorescence panii ulate. the axis 4 1

S. Inflorescence digitate or the raceme-; rarely solitary'.'

9. First glume long-pilose below the r margins, the silky hairs

as long as the spikelet or longer,

" Kirs! Jlume more or less pilose and sometimes with long tubercle-based hairs

on the upper mar-ins. but the h;lirs not silky and obscuring the spikelets;

-L'cni. ulate

1. Andropogon brevifoliug Swartz, Prodr. Veg. Ind. Occ. 26. 1788; Kunth, Rev.
Gram. 2: pi. 196. 1829; Hitchc, Brittonia 2: 128. 1936; Pilger, Nat. Pflanzen-

fam. ed. 2. lie: 166. jig. S7. 1940. Type from Jamaica.
Schiztuhvviitm brrvijnlium (Swartz) \ees ex Miquel. Fl. Ind. Bat. 3: 495. 1855.

Andropogon jragiih R. Mr. var. malayanus Merr,, Fnum. Philip. Fl. PI. 1: 45. 1923.

Type from the Philippines.

Annual; culms delicate, much branched, prostrate, trailing or leaning,

more or less compressed, mostly 30-70 cm. long; sheaths glabrous, keeled,

mostly shorter than the internodes; ligule very short, membranous, often

ciliolate; blades flat, obtuse, 1-4 (rarelv to 6) cm. long, 2-4 mm. wide,

glabrous; racemes solitary, slender, 1-2.5 cm. long, each subtended by a
glabrous sheathing spathe; rachis joints clavate, glabrous, shorter and
more slender than the sessile spikelets, bidentate at summit; sessile spike-

lets 3-4 mm. long, the (alius very short, white-bearded; first glume dor-

sally scaberulous, scabrous on the keels, bifid; awn of fertile lemma deli-

cate, geniculate and twisted, as much as 1 cm. hum; pediceled spikelets

reduced to an awned glume 1-1.5 mm. long, the slender straight awn as

much as 5 mm. long; pedicel glabrous, slightly shorter than the sessile

spikelet.

British New Guinea : Western Division: Dagwa, Oriomo River, alt.

40 m. Brass SOS, (Gil, I'S) (common on damp flats and ridge slopes); Lake Davi-

umbu, Middle Fly River, Bras'; 7S12 (A. I'S I (common on sour savannah slopes).

Northeast New Guinea: Mo robe District: Kajabit, Markham Valley,

Clemens 10477 (US). Netherlands New Guinea: Balim River, alt. 1600 m.,

Brass 11723 (A, I'S) (deforested slopes; locally abundant on sandy soil).

Tropical and temperate regions of both hemispheres.

la. Andropogon bre\ ifolius Swart/ var. cryptopodus (Ohwi) comb. nov.

Andropogon cryptopodus Ohwi, Bot. Mag. (Tokyo) 56: 10. 1942. Type from
Netherlands New Guinea.

Differs from the species in the more robust habit, longer (5-9 cm.)
blades tapering to an acute apex, and slightly larger spikelets.
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Lake Angi).

Ohwi allies his species to Andropogon sanguineus, hut it is much more
closely related to A. brevijolius. The spikelets are almost identical with
those of the latter species, although they tend to he slightly larger. The
only important differences seem to he the somewhat more rohust habit

and longer blades, which are acute rather than obtuse.

Ohwi's description and type duplicate agree rather well with the descrip-

tion of Andropogon brevijolius var. jragilis (R. Br.) Hack, (in DC,
Mongr. Phan. 6: 364. 1889). This variety is based on A. jragilis R. Br.,

but Hackel's description does not well agree with the original diagnosis In-

Brown (11, p. 202), in which the rachis is said to be "sericeo-barbatis."'

Hackel's description states "racemis gracilibus, articulis glabris." The
Kanehira and Hatusima specimen cited above has glabrous rachis joints,

lb. Andropogon brevifolius Swartz var, paradoxus (Buse) Ohwi, Acta Phytotax
Geobot. 11: 169. 1942.

Schizachyrium paradoxum Ruse in Miquel, PI. Jungh. 359. 1S54. Type from

Schizachyrium brevijolium (Swartz I Xccs ex Miquel subsp. paradoxum (Huse)
Henr., Blumea 1: 308. 1935.

Differs from the species in

long; pediceled spikelets 0.5 i

long as the spikelet.

British New Guinea: Northern Division: 1 mile north of East Embi
Lake, Reeder S40 (A, US) (forming mats in low wet ground).

Indo-China, Sumatra, Home,., the Philippines, and New Guinea,

2. Andropogon sanguineus (Rrtz.) Mm, Philip, Jour. Sri. Hot. 12: 101. 1917;
Chase, Jour. Arnold Arb. 20: 315. 1939.

Rotlbocllia sanguined Retz., Obs. Hot, 3: 2 5
I
error tor 13]. 17S3. Tvpe from China.

Andropogon pscudograya Steud., Syn. PI. Glum. I: 3o5, ]S54;Hack. in DC,
Monogr. Phan. 6: 370. 1889. Type from Ceylon.

Schizachyrium sanguinrum (Retz.) Alston. Suppl LI. Ceylon 6: 334. 1931.

Culms usually tufted, erect, rather slender, 50-100 cm. tall, freely

branching above, the branches appressed to the flat side of the culm";

sheaths keeled, glabrous and smooth; ligule membranous, about 1.5 mm.
long; blades flat, 5-20 cm. long. 1-5 mm. wide, glabrous, the margins and
midrib below scabrous; racemes solitary, slender, 5-7 cm. long, shortly

exserted or the lower part included in the narrow spathe; rachis joints

rather slender, dilated upward, slightly shorter than the sessile .spikelets.

glabrous or sometimes ciliate along the outer or both margins, the base
bearded with white hairs 1-2 mm. long: sessile spikelets 7 8 mm. long.

narrowly linear, the first glume glabrous, tuberculate-scabrous; awn of

fertile lemma up to 15 mm. long, geniculate and twisted below; pediceled

spikelets reduced, about 5 mm. long, awned. the awn slender, straight,

about as long as the spikelet; pedicels about as long as the rachis joints

or slightly shorter, ciliate on the margins, the hairs increasing in length

upward.

Rritish New Gcim a: Western Division: Lake Daviumbu, Middle Fly

River, Brass 7033 (A, US) (occasional on sour savannah slopes).
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India to South China, Malaysia, and New Guinea.

3. Andropogon micranthus Kunth, Rev. Cram I: 165. 1829; Hitchc, Brittonia 2:
128. 1956. Rased on Holcus parvifiorus R. Br.

Holms parvifiorus R. Br„ Prodr. Fl. Nov. Holl. 1: 199. 1810. Tvpe from Australia.
Atulropogon parviflorus (R Br.) llomin, Bihl. lim }{.".: 265. 1915 (non Roxb. 1820).
Capillipnliuw purviflorum (R. Br.) Slapf in Prain. Fl. Trop. Air. 9: 169. 1917.

Perennial; culms tufted, slender, up to 1 meter or more tall, erect or
ascending, simple or sparingly hranched. glabrous or appressed-pubescent,
especially near the nodes; nodes short-bearded; sheaths mostly shorter
than the internodes. glabrous or more or less papillose-pubescent, the mar-
gins ciliate, the collar often villous; ligule very short, truncate, ciliolate;

blades flat or the margins revolute. as much as 50 cm. long. 2-6 mm. wide,
rather firm, the margins and upper surface scabrous, smooth to scaberulous
beneath, glabrous or puberulenl. often with a lew long tubercle-based hairs
on the upper surface near the ligule; panicle X 25 cm. long, the branches
and branchlets very slender, pubescent in their axils, otherwise usually
glabrous, sometimes puberulenl throughout; racemes borne on branches
of the third and fourth order. 1 -jointed, reduced to 1 sessile and 2 pediceled
spikelets (rarely 2 or more jointed and with one or more pairs of spikelets
below); sessile spikelets narrowly oblong to elliptic. 2.5 3 mm. long, the
callus short-bearded; first glume hispidulous, shallowly concave on the
back; fertile lemma narrow, awned, the awn geniculate, twisted, 11-16
mm. long; pediceled spikelets awnless, usually staminate (rarely neuter).
similar to the sessile spikelet or more or less reduced.

British New Guinea: Central Division: Rona. Laloki River, alt. 450

"Bannvara." \l „,( ,,;.„, It) ( CS ) ; Ouaipo, M a, Crr^or 20 (L

Guinea: Mo robe District: Wau, Clemens 1045S (CS) (steep grasslands

above gold fields); Kajabit, Markham Valley, Clemens 1045 Ibis (CS) (grassland).

New Britain: Cape Glouster, Bureham 141 (CS) (in open grassland).

Tropical and subtropical regions of the Old World.

MacGrcgor 20 has some of the racemes 3- or 4-jointed and is, in this

respect, like Andropo^ou spit i-cr/is. The first glume of the sessile spikelet,

however, is rather prominently concave dorsally and has only 2 or 3

intercarpal nerves, characters which would place this specimen in A.

micranthus.

5a. Aiidropopoii micranthus Kunth. var. mutieispieulus (Ohwi) comb now
•flora (R. Br.) Ohwi var. muticispicula Ohwi, Tokyo Sci. Mus.

Bn Rc,,l<r Ml) (A IS) < ln ,|.ns u.-hnd pam, le, open). Without pre-
cise locality: MacGregor 52 (CS). Northeast New Guinea: Mo robe
District: Kajabit, Markham Valley, Clemens 10541 (CS) (grassland); Ramu
Valley, near the headwaters of the Markham River, Rogers 3003 (A).

This variety appears to differ from the species in no other particular

except the absence of an awn on the perfect spikelet. Examination of the

extensive collections of this species in the U. S. National Herbarium
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reveals no awnless specimens except those from New Guinea. The two

forms apparently grow side by side, as one of the collections (Clemens

10541) consisted of a mixture of awned and awnless plants.

t Anilr.ipocini x|iii-ifMM-ii> (S. T. Blake) rami), now
Ciipillipfdium spid^rum S. T. Blake-'-, (Queens). Univ. Dept. Biol. Papers 2: 43.

Culms 90-120 cm. tall, slender to subrobust, erect or somewhat genic-

ulate at base, simple or sparseb branching, glabrous or sometimes ap-

pressed-pilose, often pruinose below the nodes; sheaths terete or somewhat
keeled above, glabrous to more or less papillose-hirsute; ligule truncate,

ciliolate, about 0.75 mm. long; blades linear, flat or the margins revolute,

as much as 40 cm. long, 5-10 mm. wide, narrowed toward the base, the

apex long-attenuate, scaberulous above, glabrous beneath, the margins
scabrous, the upper surface often pilose toward the base, otherwise gla-

brous; panicle ovate to lanceolate, purplish or rarely pale, 10-20 cm.
long, the branches and branchlets slender, pubescent in their axils, other-

wise glabrous or sometimes sparselj puberulent; racemes 3- S(ours mostly
4-5-)-jointed, borne on branches of the third or fourth order; joints and
pedicels subequal, half to two-thirds as long as the sessile spikelets, ciliate

on one or both sides; sessile spikelet oblong-lanceolate, acutish, the callus

short-bearded; first glume 6 "-nerved (2 5 intercarinal nerves), dorsally

more or less stiff-puberulent and slightly depressed, the keels shortly

pectinate on the upper half; second glume scabrous on the keel or nearly

smooth; sterile lemma hyaline, half to two-thirds as long as the glumes;
fertile lemma narrow, awned. the slender awn 12-18 mm. long, geniculate

and twisted below the bend; pediccled spikelets awnless, staminate or

neuter, shorter and narrower than the fertile or sometimes nearly as long

(in our specimens mostly neuter and reduced to small lanceolate glumes
half to two thirds as long as the sessile spikelets).

Xktiif.ki anus Xi.w (hmma: Balim River, alt. Io00 m.. Brass 11616, 11805, 11845

(A, US) (common on tie forested slopes).

Australia and New Guinea.

Closely related to Andropo^nn »ii< yantlms but differing in the 3-8-

jointed racemes, sessile spikelet with the first glume less concave on the

back and often with 4 or 5 intercarinal nerves, and the more robust habit.

Blake (7, p. 45) states that there are always 4 or 5 intercarinal nerves,

but our specimens, which agree well with the original description and

with a type duplicate (at US) in other respects, often have only 2 or 3

intercarinal nerves; however, some of the sessile spikelets on these plants

have 4 or 5 intercarinal nerves on the first glumes in the same inflorescence.

The actual spikelet differences between this species and A. micranthus

appear very slight, but the plants have a rather distinct appearance and

the 3-8-jointed raceme seems quite constant. Perhaps the species would

be better treated as a variety, but for the present it seems preferable to

retain it as a species pending further study of collections from other parts

of its range.

2 "> Although Blake uses the same epithet, this is not a new combination based on

Chrysopogon parviflorus (R. Br.) Benth. var. spicigera Benth. (Fl. Austral. 7: 538.

1878), but a new species based on a new tvpe. For a detailed discussion see Blake

(7, p. 43-46. 1944).
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The cited specimens were all reported as Andropogon intermedins R.

Br. by Chase (18, p. 89).

5. Andropogon intermedins R. Br., Prodr. Fl. Nov. Holl. 1: 202. 1810. Type from
Australia.

Bothriochloa intermedia (R. Rr. ) A. Camus. Ann. Sor. Linn. Lyon II. 76: 164.

Perennial; culms tufted, 50-100 cm. or more tall, erect or geniculate at

base, simple or sparingly branched, glabrous, the nodes sometimes short-

bearded; sheaths glabrous, terete or slightly keeled upward, mostly shorter

than the internodes; ligule very short, truncate; blades flat or revolute,

10-30 cm. long. 3-6 mm. wide, smooth or scaberulous, the margins sca-

brous; panicle 6-15 cm. long, open, loose to somewhat dense, the axis 3-14

cm. long; branches slender, solitary or in pairs, the lower sometimes in

fours, usually simple but sometimes branched, often bearded in the axils,

otherwise glabrous; racemes slender, 2-5 cm. long. 10- or more jointed;

joints and pedicels ciliate, the hairs up to 2.5 mm. long; sessile

spikelet elliptic-oblong, obtuse, 3 4 mm. long, the callus short-bearded;

first glume with 5-7 intercarpal nerves, pectinate on the upper part of the

keels, dorsally depressed or sometimes with a circular pit, more or less

pubescent on'the lower half; awn of the narrow fertile lemma slender, 10

mm. or more long, geniculate and twisted below the bend; pediceled spike-

lets awnless, staminate or neuter, about as long as the sessile and similar to

it but narrower.

British New Guinea: Central Division: Kanosia, Carr 11329 (NY)

China to Malaysia, Australia, and New Guinea.

0. Andropogon sericeus R. Rr., Prodr. Fl.

Agric. Jour. 7(4): 350. 1900; White,

Type from Australia.

Dicanthium sericeum (R. Br.) A. Camus, Bull. Mus. Hist. Nat. (Paris) 27: 549.

Perennial; culm- densely tufted, erect, subrobust, 40-100 cm. tall,

simple or with few to several llnntcrous branches Horn the upper nodes,

often pruinose; nodes stellate-bearded; sheaths glabrous, keeled above,

mostly shorter than the internodes, often pruinose like the culms; ligule

membranous, ciliolate. 1-1.5 mm. long; blades flat or revolute, rigid,

10-25 cm. long, 2-5 mm. wide, glabrous below, the upper surface and

margins scabrous; racemes 2-7, digitate. 2.^ 5 cm. long, silky-villous;

rachis joints and pedicels slender, the pedicels about half as long as the

sessile spikelets. the joints slightly shorter, both filiate, the hairs increas-

ing in length upward; sessile spikelet oblong to ovate-oblong, about 4 mm.
long; first glume obtuse. 7-nerved. pubescent on the lower half, papillose-

pilose below the apex and along the margin on the upper half, the hairs

equaling the spikelet or longer; awn 20-25 mm. long, twice genieulate;

pediceled spikelets similar to the sessile, but awnless.

No specimens of this species from New Guinea were seen, but it is in-

cluded here since it has been reported several times. The description was

based on Australian specimens.
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7. Ainlropojion annulatus Forsk., Fl. Aeuypt. Arab. 175. 1775; White, Proc. Roy.
Soc. Oueensl. 3-1: 15. 1925. Type from the hanks of the Nile.

Dichatithuim annulntuni (Forsk.) Stapf in Prain, Fl. Trop. Afr. 9: 178. 1917.

Perennial; culms slender, densely tufted, erect or geniculately ascend-
ing. 50-100 cm. tall, glabrous except lor the short-bearded nodes; sheaths
glabrous, distinctly shorter than the internodes. slightly keeled above;
ligule membranous, ciliolate, 0.5 1.5 mm. long; blades narrowly linear.

5 15 cm. long. 1 . 5—3 mm. wide, flat or reyolute, the margins and lower
surface scaberulous. the upper surface often sparsely pilose with tubercle-

based hairs; racemes 1-5. digitate, 2 5 cm. long, spikelet-bearing to the

base; rachis joints and pedicels subequal or the joints shorter, slender,

about half as long as the sessile spikelets or shorter, ciliate, the hairs in-

creasing in length upward, sessile spikelel oblong-elliptic, obtuse, about
4 mm. long; first glume prominently nerved, more or less pilose, some-
times with long tubercle-based hairs especially near the margins above:
awns slender, 15 20 mm. long, geniculate and twisted below the bend;
pediceled spikelets similar to the sessile hut awnless.

US) (common on roadsides); Western Division: Daru Island. Brass 6404

(A. IS) (mowing about the wharf, apparent l\ ol recent introduction).

Africa to India. China, Australia, and New (liiinea.

The cited specimens were reported as [ndropo^on annulatus var.

nioHostac/iys F. Muell. ex Benth.. by Chase ( 17. p. MS), but examination

of a type fragment (at A) reveals th.it this variety has much larger spike-

lets and the racemes are stouter. This form has hem described as a species

under the genus Dichanthium (I), jr, nudum) by S. T. Blake (7, p. 51.

1944). In his discussion under this species, Blake states (op. c it. p. 54)

that the pediceled spikelets usually are perfect and contain a well developed

pistil. The pistil produces a grain and seems to he equally fertile to that

of the sessile spikelet. These pediceled spikelets commonly have also a

well developed geniculate and twisted awn, he states. Blake's new species

is apparently confined to Australia.

45. (Ainbopogon Spreng.

Cymbopogon Spreng., PI. Pugill. 2: 14. 1815.

Racemes in pairs, one sessile, the other short -pedum led. included in an
inflated spathe. the spathes in a large compound inflorescence: spikelets

paired as in Andropogon, but the lower pair, in one or both racemes,

homogamous (both awnless, staminate or neuter), otherwise the sessile

spikelet perfect, usually awned, the pediceled spikelel staminate. awnless;

rachis fragile, the joints falling attached to the sessile spikelet, the callus

short, blunt; sessile spikelet more or less dorsally compressed; glumes

membranous-chartaceous, the first flat or rounded on the back, rather

prominently two-keeled, the margins indexed ; second glume wing-keeled

toward the apex; lemmas hyaline oi the lower thinly membranous, the

fertile bearing a twisted geniculate awn with a glabrous column (rarely

awnless). Robust often aromatic perennials with simple culms below

the spathaceous inflorescences. This genus includes the oil g! i ses of
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Type species: Cymhofiogon Schom.wlhus < L. ) Sprcng. {Andropogon Schoenanthus
L.).

1. Cymbopogon procerus (R. Br.) Domin, Bibl. Bot. 85: 273. 1015; Hitchc,
Brittonia 2: 128. 1936.

Andropogon procerus R. Br., Prodr. FI. Nov. Holl. 1: 202. 1810. Type from

Culms erect. 1-2.5 meters tall, glabrous or sometimes more or less

pubescent below the node.-: sheaths glabrous, shorter than the internodes;
ligule membranous. .1 4 mm. long, more or less erose or ciliate at summit;
blades as much as 90 cm. long. 5-20 mm. wide, attenuate at the base,

usually somewhat involute, glabrous on both surfaces, the margins sca-

brous; panicle 15-30 cm. long, narrow, dense, with numerous short

branches, the acuminate cymbifonii pailir- about equal to or longer than
the 1.5-2 cm. long racemes; rachis joints and pedicels equal, rather slen-

der, about half as long as the sessile spikelet. clothed with spreading silky

hairs, those on the upper part up to .1 mm. long; lowermost pair of spikelets

on the sessile raceme homogamous, awnless, reduced to a many-nerved
first glume 3-4 mm. long or sometimes with a short second glume enclosed,

the pediceled spikelets throughout the inflorescence of the same nature;
sessile spikelet about 4 nun. long including the short-bearded callus; first

glume lanceolate. 5 o-nerved. the nerves prominent above, becoming obscure

toward the base, the keels narrowly winged toward the obtuse or bifid

apex; second glume cymbiform, equal to the first, about 5-nerved, narrowly

wing-keeled toward the summit, the margins ciliate; lemmas subequal,

about one-fourth shorter than the glumes, the lower empty, thinly mem-
branous, the margins ciliate; fertile lemma hyaline, cleft to the middle

and bearing a twisted and geniculate awn from the base of the cleft, the

awn about 12 mm. long, the brownish column about 5 mm. long.

Wuroi, Oriomo Rive., alt. 10 o0 m.. Hni^ v.1 ? fCII. US) (on savannah at about its

drier soils of savannah tnrcsts); Gaima, Lower Fly River, Brass 8370 (A, US)
(dumps in denser savannah forest).

Australia and Xcw Guinea.

The cited specimens agree with live short original description, and, in

general, with the more detailed description by Hackel (23. p. 94). While

Hackel states that there are no nerves between the keels on the first glume,

the Xew Guinea specimens have 3 or 4 nerves which are rather prominent

above and obscure below, and the keels are very narrowly winged. The

specimen cited as Andropogon Xardus L. var. grandis Hack, by C. T.

White (7.5. p. 15) may be this species.

Cvmbopogon flexnos.is (Xee< ex Steud.) Stapf, Kew Bull. 1906: 319. 1906.

Andropogon rlrxitoM^ \ee.> ex Steud., Syn. PI. Glum. 1: 388. 1854. Type from

flrxuosus (Xees ex Steud.) Hack, in DC., M01

& Lautcrb., FI. Ueulseh. Srhutz

This is one of the Citronella (

by the colonists and by the nati\
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reports. This species is characterized by its large, loose, greyish or slate

colored panicles with very slender long flexuous and often drooping

branches and usually very slender acute spikelets. No specimens from

this region have been seen.

46. Hyparrhenia Anderss.

Hyparrhenia Anderss., Nova Acta Soc. Sci. Upsa
in Schweinf., Beitr. Fl Aethiop. 300. 1867,

1886, sine descr. ; Stapf in Prain, Fl. Trop. Air. 9: 291. 1Q1S, descr.

Racemes in pairs, one sessile, the other short-peduncled, subtended by a

narrow sheathing spathe, the spathes in a large compound inflorescence;

spikelets paired, the lowest pair in one or both racemes homogamous.
staminate or neuter as in I'ymhopo^ou, but the sessile perfect spikelet

disarticulating obliquely, leaving a sharp-pointed callus and the awn of the

fertile lemma hirtellous below the bend: glumes membranous-chartaceous,
the first sometimes dorsally grooved, with inflexed margins, but the edges

rounded, not sharply keeled; second illume cymbiform. rounded below,

somewhat keeled toward the summit pediceled spikelets often with the

first glume short-awned. Perennials, not aromatic, with compound
spatheate panicles.

Type species: Hyparrhenia psniihx ymharia (Stcud.) Stapf.

1. Hyparrhenia bracteata (Humli. & Bonpl. ex Willd.) Stapf in Prain, Fl. Trop.

Afr. 9: 360. 1018; Hitchc, Hrittonia 2: 12S. 1936; Piker, Nat. Pflanzenlam.

ed. 2. 143: fig. 94. 1940.

Amlropozon bract eatus Humb. & Bonpl ex Willd., Sp. PI. 4: 014. 1806. Type from

Cxwhopo'-nu bra, train-, (Humb. & Bonpl. ex Willd.) Hitchc, Contr. U. S. Nat.

Herb. 17: 200. 1013.

Culms erect, tufted, 60-200 cm. tall; sheaths hirsute or the upper

glabrous, the basal densely villous: liimle membranous, about 2-3 mm.
long, ciliate or often erose; blades linear, as much as 00 cm. long. 3-6

mm. wide, fiat or more or less convolute, glabrous above, the lower surface

more or less pubescent; panicle narrow, 20 10 cm. long; spathes 2-4 cm.

long, reddish brown, glabrous or nearly so; racemes about 1 cm. long,

the common peduncle slender, exserted from the side of the spathe. clothed

with yellow spreading papillose-based hairs, the racemes finally divergent

or reiiexed. one of them sessile with a pair o! homogamous sterile awnless

spikelets at base and above them one perfect sesshc long-awned spikelet

and two sterile awnless pediceled spikelets. the other raceme similar but

short-peduncled and without the pan of homogamous spikelets at base;

perfect spikelet 6-7 mm. Ion- including the sharp-pointed callus, dorsally

glabrous, the callus and slender pedicels clothed with short white hairs,

the awn of the fertile lemma 2.5 4 mm. long, geniculate in the middle,

the column hirtellous; sterile spikelets similar but the first glume with a

short straight awn 1-2 mm. long.

British New Guinea: Central Division: Urunu, Vanapa Valley, alt.

Tropical America, tropical Africa, Indo China. China, and New Guinea.

The cited specimens are overmature and most of the spikelets have

fallen. They are. however, complete enough for fairly accurate compari-
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son and seem to be identical with plants of this species from China. They
are slightly smaller than the South American plants and have glabrous
rather than appressed-hirsute spathes.

47. Themeda Forsk.

Themeda Forsk., Fl. Aegypt. Arab. 178 1775.

Spikelets in pairs, or in threes in the tern

most two pairs of the raceme homogamous,
closely approximate and appearing verticillate or" like an involucre, the

remaining 1-3 pairs heterogamous. one sessile and perfect, the other

pediceled, staminate or neuter: fertile spikelets terete, usually awned
(rarely awnless). obliquely disarticulating with a sharp rufous-bearded
callus; racemes solitary in each proper spathe, these aggregated in flabel-

late clusters or solitary in the axils. Perennials or annuals with com-
pound or simple spatheate panicles.

Tvpk spkcies: Themeda triandra Forsk.

1. Involucral spikelets with two well developed domes, often staminate; plants peren-

Involucral spikelets bor:ne at the same level ; culm:; slender; midrib of blades

2. T. t,

Involueral spikelets bor tie at different levels ; culm blades'

broad, conspicuous.

3. Involucral spikelets cl< tubercle-based hairs

spikelets awnless or wi th a short straight a\en 10 mm. long or less.

4. Involucral spikelets

inP the callus; first glume sparsely pubei ulent, prominently 5-7-nen cd....

4. Involucral spikelets 10-13 mm. long; fert i'le's'pik elets 9-10 mm. long iii.'hi'.l"

ing the callus; the first glume densely pi

Mi. T
S. Involucral spikelets glabrous or scaberulou; le spikelets awned, t h." IWll

2.5-3 cm. Ions, genicul ate and twisted 51
»' T.

i
ligantea var. novoguineens,s.

I'he.neda frondosa (R. H;r.) Merr., Bur. Sei. Publ. .Manila 9: 89. 1917; Chase,

Jour. Arnold Arb. 20: S

[nlhhit ria jrondosa R. Hi., Prodr. Fl. Nov. H< )11. 1: .200. 1810. Type fro m Aus-

Themeda ar Kums sensii Hack, in DC. Munogr. Phan. 6: 657. 1889 (non Slipa

Annual; culms erect to geniculately ascending, more or less compressed,
often rooting from the lower nodes, 60-120 cm. tall (to 3 meters fide

Hackel); sheaths keeled, much shorter than the internodes, glabrous to

more or less papillose-hirsute: ligule membranous, 1-2 mm. long, rounded-

truncate; blades flat, 10-40 cm. long. 4-6 mm. wide, glabrous to more or

less pilose above toward the base, smooth below, the upper surface and
margins scaberulous to scabrous; panicle one-third to half the length of

the plant, strongly interrupted, composed of 2 or 3 remote nodes, the

branches solitary to binate and bearing numerous fascicled branchlets,
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these capitate, each head hearing () 20 fertile racemes and often several

sterile ones; proper spathes .-1.5-4 em. long, long-attenuate, glabrous to

more or less papillose-pilose toward die base; racemes about 1.5 cm. long,

bearing 1 fertile spikelet; involucral spikelets 8 10 mm. long, reduced

to one thin membranous glume, this acute, hi or tricuspidate, 5-7-nerved,

one or both margins broadly scarious-winged ;
perfect spikelets S 10

mm. long, including the .v I mm. long callus; the callus sharp-pointed,

curved, glabrous dorsally, the sides and ventral part densely bearded, the

hairs at first golden, becoming brown when mature, extending to about

the middle of the spikelet; glume- hispid to tuberculate-scabrous above,

smooth below; awn stout, 7-0 cm. long, geniculate and twisted, puberulent

below the bend.

I'S) (liically abundant on -and\ -oil in savannah forests;.

Philippines to Malaysia, Au-tralia. and New Guinea.

2. Themeda triandra Forsk., H \eiiypt \rah 17s 1775; K Schum X I mtetli, Fl.

Deutsch. Schutzgeb. Sudsee 173. 1901; C. F. Hubb., Fast. Afr. Pasture PI. 2S.

tin. /-'• 1 Q -'"; Blatter & McOann, Imp. Counnl Auric. Res. Sci. Mono-r. a: 115.

pi. 74. 10S5; Pil-er, Nat. Pllan/cnlam. ed. 2. Il.»: 17'). fix. <tf. 1940. Type from

Arabia.

Anthistiria imbrrbis Ret/., Ob-. Hot. .'(
: 11. 17S3; (". T. White, Proc. Roy. Soc.

Oueensl. ,'51: 15. 1023. No locality is given.

AnHristiria australis R. Br.. Prodr. Fl. Nov. Moll. I: 200. 1S10; K. Schum., Hot.

Antlustiria lor^kaid Kunth. Rev. Oram. I: lf»2. 1 SJO.^'i

Antlustiria vulgaris Hark., Nat. Pilan/enfam. II. 2: 29. j\ R . 20. 1SS7-V; K. Schum.

& Hollr., i-'l. Kais. Wilhelmsland 22. 1SS9.

Tlmurda ForskaHi (Kunth) Hack, in DO. Mono-.-. Phan. (»: 659. 1SS0, Hot. Jahrb.

13: 261. 1890.

Thrmcda australis (R. Hr.) Stapf in Prain, Fl. Trop. Afr. 9: 420. 1919.

Perennial: culms rather slender, erect or geniculately ascending, terete

or subcompressed. glabrous, often pruinose below the nodes; sheaths over-

lapping below, shorter than the internodes in the upper part of the culm,

keeled, glabrous or more or less papillose-hispid or pilose; ligule mem-
branous, ciliolate. 1-1.75 mm. long, rounded-truncate; blades with a thin

fine midrib, linear. 10 40 cm. long, 2-7 mm. wide, usually glabrous be-

neath, the margins and upper surface often papillose-pilose; panicle nar-

row, one-fourth to one-third the length of the plant; racemes 12-18 mm.
long on peduncles 1-5 mm. long; the involucral spikelets borne at the

same level, glabrous or with scattered stiff tubercle-based hairs; fertile

spikelets o <> mm. long including the brown hairy callus, dorsally glabrous,

hispidulous toward the apex; awns S o mm. long, twisted and geniculate,

the column puberulent.

'-'<> Kunth gives as the basis of this name Tknnrda polyoma Forsk.. but there i- no

T. polvf-ama in Forskaks work. There i- a 7. polyoma Gmel. (Syst. Nat. 2: 140.

1701) in which the reference is: "Forsk. Fl. acg. arab. p. ITS." The only species

ol llii-wrda in that work I- /. triandra Forsk.
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Rona, Laloki Ui\ci.

alt. 450 m., Brass 36<J2 (A, I'S) (common savannah grass), Haroka, Nakeo District,

alt. 50-100 m., Brass 3725 (the dominant grass on hiirht-r ridges in this locality)
;

About Q miles northwest of Oro Bay, Reeder so? (A, I'S) (bunchgrass, common in

grasslands); Western Division: Wuroi, Oriomo River, alt. 10-30 m.,

Brass 5873 (rare, scattered on bank- ot a savannah stream), Dagwa, Oriomo River,

alt. 40 m., Brass 5027 (A, I'S) (the dominant species on lame areas ot open ridges) ;

Daru Island, Brass o26<J (A, US) (dominant gia- over most of savannah forest).

Northeast New Guinea: Morobe District: Ramu Valley, near the head-

waters of the Markham River, Rogers 3004 (A). Netherlands New Guinea: West

ot Hollandia. Sigaloos 2S (A). Solomon Islands: Guadalcanal: Berande,

Brass 2551 (GH) (the principal species on the extensive grassy slopes peculiar to the

west side of the Island)
;
Florida : Brass 3241 (GH) (stony hillsides, common,

YYideb distributed in tropical and temperate regions of the Old World.

.?. Tliemeda gigantea (Cav.) Hack, in DC, Monogr, Phan. 6: 670. 1889; K. Schum.,

Notizbl. Bot. Gart. Berlin 2: 92. 189S.

Ant hist iria gigantra Cav., Ic. PI. 5: So. pi. 45S. 1709; F. Muell., Pap. PI. 2: 51.

1886. Type from the Philippines.

Perennial; culms caespitose, erect, 1.5 1 meters tall, robust, glabrous,

terete or subcompressed, unbranched below the inflorescence, often pru-

inose below the nodes: -heaths shorter than the internodes, compressed,

keeled, glabrous or somewhat pubescent on the upper margins; ligule

short, truncate to rounded, membranous, ciliolate; blades lanceolate-linear

to narrowly linear. SO- 1 00 cm. long. >--25, mm. wide, flat or canaliculate,

rigid, erect, scabrous above, often glaucous below, the margins serrulate-

scabrous, the midrib broad prominent: panicle ample, as much as 1 meter

or more long; spathes 1-1.2 cm. long; racemes divergent, about 1 cm. long,

borne on peduncles 1-2 mm. lonu; involucral spikelets 6.5 8 mm. long,

borne at different levels, the first <dume clothed with golden or brownish

tubercle-based hairs; perfect spikelets awnless. usually solitary in each

raceme. 6.5-7 mm. long including the 1.5 nun. long callus, sparsely puberu-

lent, the first glume distinctly 5-7-nerved.

Solomon- Islands: Florida: X'Gela, Brass 351S (GH) (growing here and

there along the foreshores; very tall, coarse tussock grass).

A wide ranging polymorphic species. The above description applies to

Hackebs subsp. genuina var. genuine

3a. Themeda gigantea (Cav.) Hack, var amboineii-is Hack, in DC, Monogr. Phan.

Racemes 1.5-2 cm. long: peduncles 5 7 mm. long, pilose with yellowish

or brownish hairs at least on the upper half; spathes glabrous, 2-3.5 cm.

long; involucral spikelets 10-13 mm. long, the first glume clothed with

yellowish to brownish tubercle-based hairs; perfect spikelets densely

puberulent with golden or brownish hairs. 9-10 mm. long including the

2 mm. long callus. 1 or 2 in each raceme, awnless or with a short straight

awn as much as 10 mm. long.

British New Guinea: Central Division: Bisiatabu, alt. about 470 m.,

Brass 634 (A. US) (tall coarse grass 6-8 ft. high on dry savannahs); Gulf Di-
vision: Kerema, Brass /.WIGHT'S) (open grassland near the coast ) ; Western
Division: Daru Island, Brass 65S2 (A. I Si (about edges ,,l rain forest second
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growths, not common; in dumps about > in his high) ; Lake Daviumbu, Middle Fly

River, Brass 7768 (A) (a solitary specimen in an ownrrow n garden clearing). Neth-
erlands New Guinea: Balim River, alt. 1600 m„ Brass 11678 (A, US) (plentiful

meters high). New Britain: R. Parkinson 64 (US). Solomon Islands: San
Crist oval: Waimamura, Brass 2SS7, 5126 (Gil) (small area of natural grass-

land; rare; tall robust species).

Netherlands Indies to New Guinea.

Distinguished from the spears by the longer spathes, longer peduncles,

larger involucral spikelets. and I he larger perfect spikrlrts, which are often

borne two in each raceme.

A typo differt spiculis masculinis dorso glabris vel scaberulis, haud
ferrugineis vel brunneis basi ttiberculatis patentibus dense hirsutis: spiculis

hermaphroditis aristatis, aristis 2.5 3 cm. longis. A subsp. caudata
Hackelii spiculis hermaphroditis in utroque racemo paucioribus et ])aullo

brevioribus. spiculis masculinis brevioribus differt.

Racemes about 1.5 cm. long bearing usually 1 (rarely 2) perfect spike-

lets; involucral spikelets 8-9 mm. long, scabrous on the keels, otherwise

scaberulous; perfect spikelets brown. 7
u mm. long including the 2-3 mm.

long callus, dorsally puberulenl hispidulous, the hairs sometimes obscure

toward the base; fertile lemma awned, the awn brown. 2.5-3 cm. long,

geniculate at about the middle the column puberulent-hispidulous.

British New Guinea: Central Division: Astrolabe, Armit 44 (US);

Rona, Laloki River, alt. 450 m. Brass 55.W (A, US) (very tall robust species; leaves

glaucous when young): Baroka, Nakeo District, alt. 50 m., Brass 3710 (GH, TYPE,

US), April, 1933 (the dominant grass, on the lower Eucalyptus lores) ridges; grows

in large leafy clumps up to 3 meters high; leaves glaucous green); Port Moresby, alt.

200 m.. Brass S7H2 (A, US) (open savannah forest; dominant grass on stony hillsides;

clumps 1.5-2 meters high ) ; Kanosia, alt. about 30 m , Carr 11235 (US, NY) (on

open grassland; grass about 10 ft. tall).

Differs from the species in having involucral spikelets glabrous to

scaberulous rather than pilose with reddish or brownish tuberculate-based

spreading hairs, and in the awncd fertile lemma. This variety is perhaps

closest to subsp. caudal a Hack., but in that the racemes bear 2 or 3 fertile

spikelets, which are 9-11 mm. long, and involucral spikelets 12-15 mm.
long.

lirass S/S2 was reported as 'I'hcmcda australis ( R. Br.) Stapf by Chase

(17. p. 316), but that species (treated here as a synonym of T. triandra)

has involucral spikelets borne at the same level and the perfect spikelets

dorsally glabrous, hispidulous only toward the apex.

48. Germainia Bal. and Foitr.

Cermainia Bal. and I'oiti , Bull. Soc. Hist. Nat. Toulouse 7: 344. 1873.

Racemes long-exserted, solitary, capitulate, terminating the culms, com-

posed of 3-6 sessile marginal staminate spikelets. the broad coriaceous first

glumes forming an urn-like receptacle enclosing the long-awned perfect

pediceled spikelets; sessile staminate spikelets 2-llowered, the second glume

and lemmas membranous hyaline; pediceled perfect spikelets terete or
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somewhat flattened, disarticulating obliquely with a sharp bearded callus,

the glumes chartaceous-indurate; fertile lemma bearing a long stout
twisted and geniculate awn; slender erect perennials with tlat blades.

Type species: Germainia capitata Bal. and Poitr.

1. Germainia capitata Bal. and Poitr., Bull. Sue. Hist. Nat. Toulouse 7: 345. fig.

1-9. 1873; Hitchc, Brittonia 2: 129. 1936.

Culms tufted, erect, 50-70 cm. tall, simple, glabrous, the nodes bearded;
sheaths mostly slightly shorter than the internodes, keeled above and more
or less densely pilose; ligule membranous. 1 1.5 nun. long; blades flat,

linear, 10-25 cm. long. 5 5 mm. wide, both surfaces pubescent to pilose;

racemes (excluding the awns) 15 20 mm. long. 5-,S mm. wide, terete,

stramineous to tawny; sessile spikelets about 18 mm. long, the first glume
slightly shorter, truncate, emarginate, usually ciliate, the second glume
and lemmas puberulent toward their tips; fertile spikelets brown-hirtellous,

the awn about 6 cm. long, geniculate in the upper third, the column brown-
ish hirsute.

British New Guinea: Western Division: Wuroi, Oriomo River, alt.

10-30 m.
;
Brass 5727 (CH, IS) i.poi idu in small tufts on savannah ridges); Maba-

duan, Brass 6555 (A, US) (scattered in savannah forests) ; Wassi Kussa River, Brass

8637 (A, US) (common on sub-acid soils of savannah forests); MacGregor 7 (US).

ally dominant grass on sandy soil of delorested slopes).

49. Heteropogon I'ers.

Heteropogon Pers., Syn. PI. 2: 533. 1807.

Spikelets in pairs, the lower 1 -several pairs homogamous. staminate or

neuter, imbricate, persistent along the continuous rachis. the remaining

pairs heterogamous, one sessile, perfect or pistillate, terete, long-awTned,

the other pediceled, staminate or neuter, similar to the homogamous spike-

lets below, the upper part of the rachis disarticulating obliquely at the

base of each joint and forming a sharp barbed callus below the fertile

spikelet, the pediceled spikelet readily falling, its pedicel obscured in the

hairs of the callus; staminate spikelets awnles.s. the <dumes membranous;
first glume asymmetrical, one submarginal heel rather broadly winged, the

other wingless; second glume narrower, symmetrical; lemmas hyaline,

epaleate; fertile spikelets terete, the glumes coriaceous, the first brown-

hirsute, enfolding the second; lemmas hyaline; awn of the fertile spikelets

stout, twice geniculate, twisted and hirsute below the upper bend. Peren-

nials or annuals with solitary spikelike cylindrical racemes terminating

the culms and upper branches.

Type species: Heteropogon glaber Pers. - //. contortus (L.) Bcauv. {Andropogon
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1. Heloropogon contortus (I..) Beauv. ex. Roem. & Schult.. Syst. Yei;. 2: 856. 1817;

C. T. White, Proc. Ren Sue. Oueens] !U : 15. l')2..; Hit, In.. Lin-nan Sci. Jour.

7: 250. pi. 11. 1951, U. S. Dept. Auric Misc. I'ubl. 200: 750. fig. 1677. 1955;

Brittonia 2: 129. 1950.

AndropoRtm contortus L, Sp. PI. 1045. 1755; F. Uuell., Pap. PI. I: 46. 1S76. Type
from India.

Hrtrropoaon tortus Pcrs., Syn. PI. 2: 555. 1S07. Based on Andropogon contortus L.

Perennial; culms tufted, erect, branching above. 30-90 cm. tall; sheaths
compressed-keeled, 'glabrous; ligule membranous, about 1 mm. long.

ciliate; blades linear, flat or folded. 5 o mm. wide, scaberulous at least

above and on the margins; racemes 5 7 cm. long, dorsiventral. straight

or slightly curved; sessile spikelets o -S mm. long including the 2 mm.
long callus, pubescent, dark brown, nearly hidden b\ the imbricate pedi-

celed spikelets. the awn (> 10 cm. long; sterile spikelets with the first glume
papillose-hispid toward the margins and the tip or sometimes nearly

glabrous.

British New Guinea: Central Division: Rona, Laloki River, alt. 450

m„ Brass 5652 (OH, t'S) (one ol the principal wrasse- ol the lowland savannahs; not

plentiful at this altitude) ; Kanosia. Carr 11174 (NY) (open savannah land). North-
east New Oi-ixka: Morobe District : Rajabit, Clemens 10715e, 10515 (US).

Tropical and wanner regions of both hemispheres.

2. Hot.-ropogon triticous (R. Br.) Stapf, Few Bull. 1912: 452. 1912; Chase, Jour.

Arnold Arb. 20: 316. 1939.

Amlroponon tritkeus R. Br, Prodr. Fl. Nov. Holl. 1: 201. 1510; Hack, in DC,

Perennial; culms robust, erect. 1.5-S meters tall, glabrous; sheaths
glabrous or nearly so. the lower overlapping, compressed-keeled, the upper
shorter than the internodes. rounded or somewhat keeled above; ligule

1 1.5 mm. long, membranous, irregular!} ciliate; blades usually folded

(at least when dry). 40 60 cm. long, gradually tapering to the attenuate

apex, more or less scabrous, at least on the margins, the upper surface

sometimes sparsely pilose; racemes dorsiventral. similar to those of Hrtrro-

pogon contortus, but considerably larger, as much as 15 cm. long exclusive

of the awns; sessile spikelet 12-14 mm. long, including the 6 mm. long

callus, puberulent, dark brown, almost completely hidden by the imbri-

cate pediceled spikelets. ihe awn stout, 10 In cm. long; glumes of sterile

spikelets glabrous.

US) (of localized distribution on drier -oils ol savannah forest, dominant where it

A much larger, coarser, more robust species than Hrtrropoaon

The leaf blades are long, firm and attenuate, while those of //.

are usually flat and thinner in texture. The inflorescences of these two

species are very similar, but that of //. triticrus is larger and coarser with

larger spikelets.

Tribe III. Maydeae

Spikelets unisexual, dissimilar, awnless. the sexes in different inflores-

cences or in different parts of the same inllorescence. the pistillate below;

staminate spikelets 2-tlowered. usually paired, one sessile, the other pedi-
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celed, in solitary or panicled spikelike racemes; sessile spikelets 2-flowered,

the lower floret sterile, solitary or sometimes accompanied by a pediceled
staminate spikelet. embedded in hollows of a thickened articulate axis,

enclosed in a thickened sheath, or crowded in rows on a thickened axis

(cob); glumes membranous or indurated, lemmas hyaline. Annuals or

perennials with usually tall culms and broad flat leaves.

1. Stam n t 1 pistillate -pikelet in separate portions of the same inflorescence, the

2. Spikes elongate, the pistillate portion several to many-flowered, disarticulating

into as many 1 -seeded joints 50. Polyt oca.

2. Spikes short, the pistillate portion 1-S-flou crcd, permanenth enclosed within a

shiny head-like sheathing bract 51. Coix.

1. Staminate and pistillate spikelets in separate inflorescences, the staminate in a

terminal panicle, the pistillate home in axils ot the leaves 52. Zea.

50. Polytoca R. Br.

Polytoca R. Br. in Bennett, PI. Jav. Rar. 20. pi. 5. 1838.

Spikelets unisexual, in the lower part of the raceme one sessile and pis-

tillate, more or less sunken in the rachis, the other pediceled and staminate

(in ours) or more or less reduced; spikelets in the upper part of the raceme
all staminate (often the uppermost rat fines entirely staminate); rachis

of the staminate part ot the raceme continuous, falling entire, of the

lower pistillate part fragile, disarticulating into as many 1-seeded joints

as there are spikelets: glumes of the staminate spikelets membranous or

chartaceous, those of the pistillate spikelets coriaceous. Tall robust

perennials with flat blades and terminal and Literal spikelike racemes borne

in the upper sheaths.

Type species: Polytoca barbatn R. Br. - /'. di^itata (L. f.) Henr. (Apluda digi-

1. Polytoca macrophylla Benth. Jour. Linn. Soc. Bot. 19: 52. 1.881; Hack.. Bot.

Pilfer, Nat. Pflanzenfam. ed. 2. It.-: ISO. 1Q40. Type from the Louisiade Archi-

Culms caespitose, robust, freely branching. 2-S meters tall, erect or

somewhat geniculate at base and rooting from the lower nodes; sheaths

slightly shorter than the internodes. glabrous or more or less papillose-

hispid near the margins: ligule wanting or very short; blades flat, as much
as 90 cm. long and S cm. wide, smooth and glabrous, the margins scabrous;

rachis joints in the lower part of the raceme 5 7 mm. long, clavate and

somewhat concave on the side next to the sessile spikelet, more or less

pubescent on the back, especially toward the base; pistillate spikelets

lanceolate, more than 1 cm. long, the first glume glabrous but minutely

papillose-roughened on the back above the smooth callus, scabrous on

the upper margins; pedicels of the pediceled staminate spikelets fused to

the rachis joint for more than half their length; staminate spikelets about

as large as the pistillate in the lower part of the raceme, reduced in size

British New Guinea: Central Division: Rona, Laloki River, alt. 450

m., Brass 3617 (C>H, US) (rocky savannah slopes; tall erect species growing in clumps;
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hairs stiff and irritant) ; Mafulu, all. 1250 m., Brass >W5 (US) (massed in an old native

garden); Kanosia, Carr 11344 (NY) (river hank); Gulf Division: Kerema,
Brass 1203 (GH, US) ((.pen ridges near roast; tall clumps of grass 5 ft. high);
Northern Division: About 13 miles northwest of Oro Bay, Reeder $42

(A, US) (low ground at edge of swamp); Goodenough Island: Haiwali,

Burcham 126 (US) (edge of clearing in rain forest). Northeast New Grr\EA:
Mo robe District: Kajabit, Markham Valley, Clemens 10552A (US) (grow-
ing on stream margins; plants 10 ft. or more tall); Boana, Clemens 4160$ (US).
Netherlands New Giim.a Mamherarno Olken River, alt about 00 m., Dorters
van Leeimen 1136$ (GH, NY). Bismarck Archipelago: Duke of York
Islands: W. Bradthe 5 (US) ; N e w Britain: Rabaul, Ilerre 19$ (NY)
(growing on roadsides; plants 10 ft high) Solomon' Islands: San Crist oval:
YVaimamura, Brass 2620 (Oil) (on old village and garden clearings: blades to S cm.
wide); Bougainville: Kugumaru, Kajeicski lv$v (GH) (a pest in native

gardens )

.

Ternate to New Guinea and the Louisiade Archipelago.

The report by F. Muell. (Pap. PI. 2: 20. 1885) of Chionachnc cyatho-

poda (F. Muell.) Benth. = Polytoca cyathopoda (F. Muell.) Bailey is

probably referable to this species.

Coix L, Sp. PL 972. 1753, Gen. PI. ed. 5. 419. 1754.

Spikelets unisexual; slatninate spikelets 2 (lowered, in twos and threes

on a slender continuous rachis: glumes membranous, lanceolate, obscurely
nerved; lemmas and [.alcas hyaline, the stamens 3: pistillate spikelets

3 together, one fertile, the other two sterile and reduced to narrow tubu-
lar glumes; glumes of the fertile spikelel several-nerved, hyaline below,

chanaceous in the upper pointed pari, the first glume broad, enfolding

the spikelet, the second narrower; sterile lemma similar but a little

narrower; fertile lemma and palea hyaline; inilorcscenee consisting ol an
ovate, oval, or somewhat cylindrical pearly white or drab head-like, very
hard involucre (much modified sheathing bract) containing the pistillate

portion of the inilorcscenee. the points of the pistillate spikelets and the

slender axis of the staminate poriion of the inllorescence protruding from
the orifice at the apex, the staminate poriion as much as (> cm. long, soon

deciduous. Annuals or perennials with blanching culms and broad Hat

blades, the inflorescences numerous on stout peduncles clustered in the

axils ol" the leaves.

]. 1753; Hack., Hot. Jahrb. 6: 237. 1885; Hitchc,

JO: 7o5. fii>. 1601. 1955; I'ilger, Nat. Pllanzenlani

Type from India.

Coix l.acryma-Jobi L. var. novo^uineensis I'ilger, Hot Jahrb. 5.2: 171. 1914. Type
from Northeast New Guinea.

Annual; culms erect, stout, much branched upwards. 1 3 meters tall;

sheaths glabrous; ligule membranous, ciliaie. about I mm. long; blades

glabrous, narrowly lanceolate, often cordate at base, acute, 10-60 (the

lower sometimes to 120) cm. long, 2-5 cm. wide, the margins serrate-

scabrous; staminate racemes 1 6 cm. long, glabrous; spikelets 8-10 mm.
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long, the first glume winged on the keels; false fruits ovoid-globose, 6-12

nun. long, hard and shiny at maturity.

British New Guinea: Central Division: Javarie, White 373 (US).

Northeast New Guinea: Madani; District: Sepik River, Herre 322, 335

(NY) (plants 6-8 ft. high, growing in water). X i . i [ii.ki.amis New Guinea: Arfak

Mountains, Female Lake, alt. about 3000 m., Pratt in 1908 (US) ; Nassau Region:

Explorat Biv., alt. about 1200 m . Dorters van Leeuicrn 10S04 (GH). Solomon
Islands: Bougainville: Kugumaru, alt. ISO m, Kajeivski 1840 (GH) (rain-

forest; tall mass up to 2 meters tall).

Ind.

Coix Lachryma L. var. strnoearpn

Coix stenocarpa ( Oliver j Halansa

Coix tuindosa Hack., Bot. Jahrb. :

Coix Laeryma-Jobi L. var. tubulosa (Hack.) K. Schum. in K. Schum. & Lauterb.,

Fl. Deutsch. Schutzgeb. Sudsee 164. 1901.

Differs from the species in having nearly cylindrical rather than ovate

or elliptical false fruits. In the specimen cited below the false fruits are

about 3.5 mm. in diameter and 10-12 mm. long.

British New Guinea: Eastern Division: Aisa River, Brass 1417 (GH)

Indo-Malayan region to New Guinea.

52. Zea L.

Zea L., Sp. PI. 971. 1753, Gen. PI. ed. 5. 419. 1754.

Spikelets unisexual: staminatc spikelets 2-ilnwered. in pairs on a

rather slender trigonous continuous rachis, one of the pair nearly sessile,

the other pediceled; glumes membranous, acute; lemmas and paleas

hyaline, the stamens 3; pistillate spikelets 1 ilowered. densely crowded

in many vertical rows on a cylindrical spongy rachis (cob); glumes

broad, rounded or emarginate at apex; lemmas hyaline, the styles filiform,

very long and slender, stigmatic nearly to the base. Robust annuals with

terminal panicles of staminate racemes and axillary short-peduncled pis-

tillate spikes (ears) enclosed in numerous sheaths (husks), the styles

protruding from the end as a mass of silky threads.

Type and only specks: Zea Mays L.

1. Zea Mu>- [.., Sp. PI. 971. 1755; Karnbach, Hot. Jahrb. 16: Heibl 57: 11. 1802;

K. Schum. & Lauterb., Nachtr. Fl. Deutsch. Schutzgeb. Sudsee 56. 1905;

Pilger, Nat. Ptlanzenfam. ed. 2. lie: 194-201. jig. 106. 1940. Type from America.

Culms erect, robust, more or less succulent, 1-4 meters tall, unbranehed,

the basal internodes very short, the lower nodes ihvim; rise to adventitious

"prop roots"; blades broad and Hat. sword-shaped, the midrib prominent.

Widely distributed, in cultivation, in temperate and tropical legions of the world.

Known only in cultivation.

Numerous species have been described, but most botanists consider

that Zea is monotypic but highly variable. No herbarium specimens of

this species from New Guinea "have been seen, but living plants were
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Probably a misidentification of Soi-hum nitidum.

Andropo^on australis Sprc-n- var. larviranns Hack, apud K. Solium., Hot. Jahrh. 9:

As far as I can discover, the above is a nomrn nudum. Schumann and
his co-workers used the name on at least three occasions, but a description

was never published.

Andropo^on imlepnisis Sibth. var propinquity fkunth) Hack., Hot. Jahrb. 6: 240.

1SS5, in Fntder, Forscluinu^iviM- (ia/cllc 4(7): 5. 1889.

The above record from the New Guinea region probably represents a

misidentiheation for Sorghum nitidum. The latter species is common in

the region and is picked up by most collector-. I have seen no specimens
of S. propinquus from New Guinea. A further reason for believing that

the plants were 5. nitidum is the fact that, although common, S. nitidum
was not reported by the above authors.

Androponon Sorghum (L.) Brot. subsp. halcpensis (L.) Hack. var. propinquus
(Kunth) Hack, in DC, Mono-r. IMian. (>: 50V 1SS'>: K. Schum. \ Lauterb , Fl.

Deutsch. Schut/tzt'b. Sud.-ee 17.v 1001

.

Sec note undci ludro Po^un /'/ : \ p, n - \ai

Anthistiria ciliata F. f. sensu F. Muell., Pap. PI. 1: 47. 1876.

According to (\ T. White (75, p. 15) the specimen which Mueller cites

under this name is .1. imhrrhis Retz. _: Thancda triandra Forsk.

Arthraxon linifolius Hc-nr., Blumca 4: 525. 1941.

No specimens of this nor of the following species were available to me.
From Henrard's descriptions they seem to be very close to ,1. kispidu.s.

Arthraxon pallidas Hc-nr., Blumea 1: S2U. 1941.

ClirysopoKon Gryllus (1.) Trin. son mi F. M. Hailcv, Oumisl. Ajiric. Jour. 23: 220. 1009.

This species has not been reported otherwise from New Guinea. T am
not certain which species Bailey had, but it was probably (

'. r/on^atus or

even (
'. aciculatus.

Erianthus prdirrllaris (Trin.) Hack, sensu K. Schum., Xotizbl. Hoi Cart Berlin 1-

46. 1895.

This is the only report of this species from the region. Perhaps it rep-

resents a misidentification.

Kriodiloa punctata (F.) Desv. sensu F. Muell.. Pap. PI. I: 74. 1S7<>; C. T. White, Pine.
Ko\. Soc. Queensl. .54: 15. 1923.

Probably the plants referred to this species are K. procrra (Retz.) (".

F. Hubb. I have seen no specimens of /-.'. punctata from New Guinea.

Ischaemum arislatum F. var. arjakmu Rendle in ( iibb,, Contr. Phvto^r. Fl. Arlak
Mt. 89. 1917.
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From the description this appears to be merely a synonym of /. aristatum

L. (sensu meo) as applied to the New Guinea material.

Ischacmum aristatum L. var. cylindricum Pilecr, Hot. Jahrh. 52: 171. 1014.

Unfortunately no specimens of /. aristatum were available from this

region (Northeast New Guinea). The description suggests that this

variety may be a synonym of /. aristatum L. subsp. barbatum Hack.

Ft. Deutsrh. Schutzseb. Sudsee 170. 1901.

Spodiopo^on chorda! urn Trin., Mem. Acad. St. LYtersb. VI. 2: .102. 18S2. Marianas

and Carolines.

From Trinius
1

rather length) description, this species appears to be a

synonym of /. digitatum Brongn.

Ischariiutin nt^osum SalFb, m-h-u Ridley, Trans. Linn. Soc. II. Hot. 9: 249. 1916.

I have seen no specimens nor do I know of any other record of this

species from New Guinea. Ridley states that his plant is a dwarf about

(Lauterb. & K. Schum.) Pil-er, Nat Pllanzeniam. ed. 2.

14e: 122. 1940.

Pollinia calochloa Lauterb. & K. Schum. in K. Schum. \ I.auterb., El. Deutsch.

Schutz-eb. Sudsee lo7. 1901. Type from Northeast New (iuinea.

No New Guinea specimens examined match the description precisely,

but from the ample description it seems to be only a variety of Mkro-

stcgium ciliatum (Trin.) A. Camus. The limile is said to be only about

0.5 mm. long, and the rachis joints are completely glabrous. The remain-

der of the description applies to 1'ollinia ciliata Trin. (sensu Hack, in DC.,

Monogr. Phan. 6: 176. 1889).

Microstrgium ^lahratum (Bronirn.) A Camus, Ann. Soc. Linn. Lyon 68: 201. 1921;

Ohwi, Bot. Mai:. (Tokyo) 56: 10. 1942.

Eulalia glabrata BroniMi ,n Duperry. Hot. \ o\ . ("oquille 9S. pi. I". 1SS1. Type

Irom the Society Islands.

Pollinia Jahrata (Broimn.) Trin.. .Mem. Acad. St. Fetersb. VI. 1: 89. 1SS6.

From Brongniart's description and figure, this species appears to be

closely related to MicrostrK ium nudum (Trin.) A. Camus, and I suspect

it may be a synonym. The two species lollow one another in Hackel's

Monograph, and the distinctions separating them in that work seem very

slight.

Panicum hrcvifolium L. >en>u F Muell., Pap. I'l. 2: 19. lN.Vv

This species was reported from New Guinea only by F. von Mueller

in 1SS5. I have seen no reports from New Guinea since that date and

suspect that it was probably a misidentincation. Perhaps Mueller's plant

was Cyrtococcum patens (L. ) A. Camus, as that species bears a super-

ficial resemblance to I'anicum brcvijolhtm.

Panic inn filiform? L. sensu K. Schum., Notizbl. Hot. Cart. Berlin I: 20s. ISOo

Di^it aria filijormi: (L.) Koel.

This species was originally described from North America. I know of

no other record of this plant from the New Guinea area. Perhaps Schu-

mann's plant was D. violasans Link, which is common in the region.

It is listed by Schumann as being a common weed of cultivated ground.
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Panicum joliosum R. Br. scnsu K. Schum, Bot. Jahrb. 9: 196. 1887 = Rrachiaria

foliosa (R. Br.) Hughes.

Reported from Finschhafen by Schumann. I know of no other record.

It seems somewhat unlikely that this Australian species should occur in

Northeast New Guinea and yet not be represented in the numerous col-

lections which have been made on the Australian side of British New
Guinea. Perhaps this represents a misidentification of Brachiaria sub-

quadripara (Trin.) Hitchc.

Panicum interruption Willd. scnsu Ridley, Trans. Linn. Soc. II. Bot. 9: 248. 1916.

From a fragment of the type specimen (at US), consisting of two
somewhat crushed spikelets, this species seems referable to Sacciolepis.

This is the only report of the species from New Guinea known to me.

Panicum javanicum Poir. sensu Burkill, Proc. Cam!). Phil. Soc. 9: 93. 1896; K. Schum.
& Lauterb., Fl. Deutsch. Schutzgeb. Siidsee 177. 1901.

The original description is too inadequate to permit positive identifica-

tion. Trinius (Mem. Acad. St. Peters!). VI. 5: 245. 1854) lists Urochloa
panicaides Beauv. as a synonym. Hooker f. (Fl. Brit. Ind. 7: 56. 1896),

in a note under /'. javanicum, states: "Kunth (Revis. Gram. i. 206) says,

under Urochloa panicoides, that he has examined in Desfontaine's Her-
barium the type of Poiret's P. javanicum, and identified it. which he cites

as a syn. of Urochloa panicoides, but his figure of which again quite accords

with a narrow-leaved form of P. Ifdopus, Trin. This requires the adoption
[ofj the name javanicum (by misprint jaf>oni,nm in Kunth Revis.), for

the species. Bentham, on the other hand (Fl. Austral, vii. 477). says that

Munro has seen an authentic specimen of javanicum, and that it is quite

distinct from P. Hclopus. I have no means of verifying either authority."

Hitchcock (Jour. Wash. Acad. Sci. 9: 551. 1919) confidently states

that /'. javanicum Poir. is a synonym of Panicum
Hitchc. {Urochloa panicoides Beauv.). He states tha

Poir. is described as having glabrous spikelets, and Beauvois' figure of

Urochloa panicoides accompanying the original description shows the

spikelets to be glabrous, they are synonyms. J h> further states that P.

Hclopus has pubescent spikelets and' is thus excluded from consideration.

It is interesting to note that all the specimens in the U.S. National Her-
barium which have been labeled /'. javanicum are from India — none are

from Java. This leaves some doubt. I think, as to the identity of P.

javanicum. Since C. K. Hubbard cv Vaughan (59. p. 74) state under
Urochloa panicoides that specimens of this species have been referred to

Panicum javanicum Poir., it seems apparent that these authors do not

agree with Hitchcock's interpretation.

Panicum multinode Lam. sensu F. Muell., Pap. PI. I: 31. 1S76

Mueller states that this seems referable to P. repens L. 1 have seen no
specimens of this latter species from New Guinea. Panicum multinode
Lam. is referable to the genus ( \vrto< occutn, which bears little resemblance
to Panicum repens. Without seeing the actual specimens (of which none
are cited by Mueller) it is impossible to determine to what species

Mueller's report applies.
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Panicum papuanum Mez, Bot. Jahrb. 56: Beibl. 125: 5. 1921.

Mez' original description is brief and quite inadequate. He states

merely "Laminae anguste lineares. Nodi glabri. Inflorescentia laxe

3-pinnata. Spiculae quam pedicelli gracillimi breviores. glabrae, ellip-

ticae, acutae, 2 mm. longae. Glumae I., II. = 7-, III. = 9-nervia. Flos

inferior abortivus palea minuta. Falea floris herm. stramineae, politis-

simae." The specimen questionably referred to this species by Chase

( 1 7, p. 309) is Panicum mindanaense Merr. In that specimen both glumes

and the sterile lemma are 5-nerved.

Panicum parviflorum R. Br. sensu K. Schum. & Lautcrb., Fl. Deut ch Schutzg b

Sudsee 177. 1901 = Digitaria parviflora (R. Br.) Hughes.

This Australian species is reported from New Guinea only in Schu-

mann's publications and probably represents a misidentification of another

species such as D. violascens.

Panicum plicatum Lam. sensu F. Mucll., Vict. Nat. 2: 20. 1855; Ridley. Trans. Linn.

Soc. Hot. 9: 248. 1U1<>; ('. T. White, Proc. Roy. Soc. Queensl. 34: 16. 1923.

This is probably the species which I am calling Set aria palmarfolia.

Setaria plicata (Lam.) T. Cooke is considered to be distinct by some

authors, but the differences seem slight. I am not citing it as a synonym

of S. palmacfolia pending further study.

Panicum trachyrachis Benth. sensu Hack.. Bot. Jahrb. 13: 258. 1890; K. Schum.,

Notizbl. Bot. Gart. Berlin 2: 92. 1898.

An Australian species related to P. virgatum L. Reported by the Ger-

man workers from Northeast New Guinea and the Bismarck Archipelago.

The species may well occur in New Guinea, but I have seen no specimens.

Panicum virgatum L. sensu F. Muell, Pap. PI. 1: 47. 1876; F. M. Bailey, Queensl.

Agric. Jour. 9: 411. 1901.

This is the species which Bentham calls P. trachyrachis Benth. (See

note under that species.)

Paspalum foliosum (R. Br.) K. Schum. & Hollr, Fl. Kais. Wilhelmsland 21. 1889.

Obviously an error for Panicum foliosum R. Br. = Digitaria foliosa

(R. Br.) Hughes.

Paspalum miliare (Lam.) K. Schum. & Hollr., Fl. Kais. Wilhelmsland 21. 1889.

An error for Panicum miliare Fain. In K. Schum. & Lauterb. (69, p.

179). P. miliare sensu K. Schum. in Fl. Kais. Wilhelmsland (non Lam.)

is listed as a synonym under Panicum caesium Nees = P. cambogiense

Balansa.

Paspalum parviflorum (R. Br.) K. Schum. & Hollr., Fl. Kais. Wilhelmsland 21. 1889

= Digitaria parviflora (R. Br.) Hufihes.

Obviously an error in copying t'anicum parviflorum. See note under

that species.

Pcnnisetum cenchroides (L.) Rich, sensu F. M. Bailey, Queensl. A-ric. Jour. 23: 220.

This species occurs in Australia and, although I have seen no specimens,

perhaps also in New Guinea. The above is the only record from New
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-uinea known to me. C. T. White (75. p. 16) says Bailey's plant is

cmitrus cch'matus L.

ottboeMa brcvh Chauvin ex Steud., Svn. PI. Clum. I: 8ol. 1854.

This species was described from a specimen collected on the island of

'aitdou. Hackel (23. p. 313) lists it under "species inextricabilis." I

According to Hackel (23, p. 294) and Pilger (59. p. 138) this is a

distinct species from A', exalt ata. 1 have seen no specimens which 1 could
segregate.

Set ana mora Hnchst. ^nsu Hack., Denkschr. Akad. Wiss. Math.-Xaturw. (Wien) \V>:

This is apparently the species which 1 am calling Setaria pallide-jusca
(Schum.) Stapf & Huhh.. as there are some sheets in the U.S. National
Herbarium labeled .S\ dim a which seem to be 5. pallide-jusca.

Selaria vcrticilliita (E.) Meauv. sensu K. Schum., Xotizhl. Mot. Cart. Merlin 2: V4.

The above is the only report of this species from the New Guinea
region known to me. It may well occur there, but I have seen no specimens.

Stenotaphrum subulatum Trin. sensu Hark., Mot. lahrh. ft: 287. 1885; F. Muell
Map. PI. f>: 1'). 188.5; K. Schum., Mot. J.ihrb. V : Mo. 1887.

The above reports were all based on a single collection. No other report
of this species from New Guinea is known to me. It is perhaps a mis-
identification or the locality of the specimen may be erroneous.
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1616. Ischaemum mutimm; 2551. Thcmcda triandra; 2593. Ischaemum littorale;

2029. Polytoai macrophyllu; 2040. Isrluiemum mutimm ; 2752. Cyrtococcum oxx-
phyllum; 28 13 bis. Ischaemum littoralr; IX 17. Paspalum conjugatum; 2841. Ai.v/Xi

-

/;<;/; orbicular,-; 2857. Thcmcda giganlca var amboinensis; 2S57A. Cxrtococcum
oxyphyllum; 2X93. Pogonathcrum Paniccnm ; <()7(). 77;;;;i;v,; involuta; 5120. Thcmcda
giganlca var. amboinensis ; <2H. Thcmcda triandra; vvSO. Pogonat herum paniccnm;
5405. /.syjr/,/,,- Schmidt,i; 551S. Thcmcda giganlca; ^5K. Andropogon micranthus';

Ophiuros cxaltatus; uovoguin, ,

ophylla; 3628.
Saccharum spontaneum; 502') Sorghum nitidum ; U,A\ 1'aniciim viale ; 5052. Iletcro-

pogon contortus; 5050. Bra, hiaria fiisiformis; 5047. Oplismcnus hirtcllus; 3092.
Thcmcda triandra; 5701. Hackelockloa granulans; 3702. Rottboellia rottboellioides;

3710. Thcmcda giganlca v.n novogninccnCis ; ?713. Cymbopogon procerus; 3725.
Thcmcda triandra; 5724. Ophiuros cxaltatus; 8820. Cyrtocorcum oxxphxllum; 5955.

Paspalum conjugatum; 4152. /w/;/;r ivV/owj ; 4101. Mhcanthus floridulus; 452.5.

Miscanthus floridulus; 1042. hachne Myosotis; \12\ Imperata , xaltata subsp. Mer-
r/7/»; 4725. Miscanthus tlorididus; 477,5. Miscanthus floridulus; 4787. Arthraxon
hispid us; 47SS. .SY/<;/7« montaua; 4789. Saciobpis indica; 4792 .SV/ana palmaefolia ;

4799. Andropogon micranthus; 4S02. Dimcria dipleros; 4807. hachne globosa; 4808.

Ischaemum digitatum var. polystachyum ; 4815. Imperata exaltata; 4817. //v/x;r-

r/^>M/« bract nit a; 4871 Isachne ariakensis; 5_>08. I'anicum sarment osum ; 5270. /V^r;

nathcrum paniccnm; 5510. Rottboellia rot! boclli.ddcs ; 5405. ,l/>//<7<; mutica; 5482.

.SV/rtr/*i pallidc-fusca; 5483. Sacciolcpis indica; 5485. I'olytoca macrophylla ; 5515.

Pcnnisetum macroslachvum ; 5522. Di K /tan,i prnrieus; >s,s2. Ischaemum digital urn

var. polystachyum; 5594. Cyrtococcum oxxphxllum; 5017. Cyrtococcum patens; 5710.

/i«/a//Vi trispicata; 5725. Cymbopogon procerus; 572o. Ischaemum aristatum; 5727.

Cermainia ca pit at a; 5733. /<;«/«//« irritam; 5755. Ophiuros cxaltatus; 5740. Sf/an'a

pallidc-fusca; 5745. liremochloa bimaculata; 5714. Sacciolcpis indica; 5745. ,!//<;-

teropsis scmialata; 5827. Sacciolcpis indica; 1S2S. I'anicum distans; S8S4. hachne
conjusa; 5875. Thcmcda triandra; 5xo.5. Sorghum nitidum; 5'MO. Bra, hiaria hole -

sericea; .5911. Dimcria ciliata; 5022. Paspalum longifolium; 5028. I'anicum Archboldii

;

5020. /<;»/,;//,/ trispicata; 5927. Thcmcda triandra; 592S. hchaemum aristatum subsp.

barbatum; 5057. .!/>/«</« mutica; 5900. I'anicum mindanaense ; 5901. hchaemum
fragile; 5984. Dimcria glabriuscula ; 5985. Andropogon brcvif alius ; oOOl. Ucmarthria
subulata; 0014. Thaumasto, hloa rariflora: 0020. Sacciolcpis myosuroides; 0040.

hchaemum aristatum subsp. barbatum; (,044. lichinochloa colouum; 0045. Chrys,,-

pogon clongatus; (.000. lichinochloa crusgalli; 0252. Sorghum nitidum; 6255.

Ischaemum aristatum subsp. barbatum; 0254 Rottboellia rot t boellioides ; 62oO.

I'anicum nodosum; o2(,0. Themeda triandra; (,270. .SYMW,; pallidc-fusca; 0285.

Chrysopogon clongatus; 0285 Paspalum vaginal urn; 6295. Cxrtococcum patens; 6290.

Rottboellia exaltata; 0207. Paspalum si robiculat urn ; 6500. lichinochloa colouum ; 6501.

Bra, hiaria sub,juadripara ; 6505. I'anicum reptans; 6505. Digitaria pruriens; (,550.

hchaemum digitatum ; 6541. Paspalum longifolium; 6342 Panic urn Archboldii; 0545.

Allotcropsis scmialata; 0550 I'anicum ma, roiludum , <>5o4. Cymbopogon procerus;
6582 Thcmcda giganlca var amboinensis; 6587 I'anicum distans; 6595. Cenchrus
Bro^nii; (,897. Pcnnisetum macrostachxum ; (,404. Andropogon annulatus; 6408.

Paspalum vti'ginatum; (,410. Ischaemum mulicum; (,42(>. Chrysopogon aciculalus;

I'anicum mindanaense; (,48o. hchaemum fragile; (,524. /•'«/a//<z irritans; 0557. 0/7;/-

Hro.v cxaltatus; 6558. Hcteropogon triticcus; 0554. Thaumast ochloa rariflora; (,55.5.

Cermainia capitata; 0508. I'anicum macro,!,id urn ; o5,x5 hrianthus arundinaceus

;

(,585. lichinochloa sluguiua; 6S10. Pogonat hi i um paniccnm; 6045. Imperata exaltata;

6048. Paspalum scrobiculatum ; 0957. Saccharum spontaneum ; (.ool. Sacciolcpis in-

dica; 7504. /w/w «,-,/.«77; 7485. Oplismenus hirtcllus; 7519. Sacciolcpis indica;

7522. I'anicum mindanaense; 7538. Ischaemum digital urn; 7529. Paspalum scrobicu-

latum; 7552. //,-//,,, ,,,.,;,- 7n()2. hachne
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. Sorghum
a gigantea

7771. Apluda mutica; 7778, Cyrtococcum patens; 7806. Dimeria

nionostachya; 7X07. Dimeria ciliata v;ir heteromorpha ,
7S(.1S. Eremochloa < Maris v;ir.

r/c/a; 7809. £?//a/w trispicata; 7*10. Hrarliiana holosericea ; 7812. Andropogon brevi-

folms; 7832. Isachne conjusa; 7849. Eremochloa e Maris var. r/a/a; 7850. Dimeria

glabnuscula; 7851. Panicum mindanaense ; 7852 Panir urn mindanaense ; 7854. Saccio-

lepis myosuroides; 7874. Ischaemum fragile; 7880. Saceiolepis indiea; 7885. .SV/aria

pallide-jusca; 7889. Cyrtococcum patens; 7900 Dehorn/urn avistatum; 7920. £/v«-

rn<r?« citreus; 7924. Alloteropsis semialata; 7952. Dimeria eiliata var. heteromorpha;

7933. Andropogon sanguineus; 7984. Ischaemum fragile; 7950. £j//«/ia trispicata;

7957. I'anicum sarmentosum ; 8220. Pogonathn urn par,, cum. s2>\. £W/a<7a irri/«ns;

8254. Rottboellia rottboellioides ; 825'). Ischaemum arista! am; 82i,0. Ischaemum aris-

tatutn subsp. barbatum ; 8268. Sorghum nitidum ; 8279. Kulalia trispicata; 8280.

Echinochloa crusgalli; 8296. Imperata cylindrica var. mayor; 8302. Paspalum scrobicu-

latum; 8324. Digitaria radicosa; 8325. Paspalum conjugatum; 8343. I'anicum distans;

8351. Saceiolepis indiea; 8370. Cymbopogon procerus; 8408. Eremochloa bimaculaia;

8409. Alloteropsis semialata; 8 160. Chrysopogon filipes var. arundinaceus; 8470.

1'scudoraphis squarrosa, 8587 Scbrandrium truncotiglume ,
85<>< £;</«7i« trispicata;

8567. Sorghum nitidum; 857'). Chrysopogon elongatus; 8637. Germainia capitata;

8654. Pamcum marginatum; 8m,8 Stlnandwtm t run, at id i: me ;
8<,'i5 Digitaria Bailexi;

8696. Panicum distans; 8697. Eulalia trispicata; 8715. Saceiolepis indiea; 8755. CVr/'.v-

tochloa Sclerachne; 8751. Ischaemum arista! urn; S77<>. Saceiolepis indiea; 8782.

Themeda gigantea var iiovoguincensis ; 8787. Andropogon annulatus; 8815. Ischaemum

aristatum subsp. barbatum; SX'J.i. Pennisetum macrostachyum ; 8909. Ichnanthus

vicinus; 8920. Saccharum spoutaneum ; 9556. Isachne Myosotis; 10255. Imperata

exaltata subsp. Merrillii [with K. Meyer- Drees | ; 1070 1 Isachne Myosotis; 10735.

Arthraxon hispidus; 10780. Saceiolepis indiea; 10748. Isachne globosa; 10746. Sf/flWa

montana; 10901. £H/u/ia leptostachys; 10902. Imperata exaltata subsp. Merrillii;

115t>5. £'H/(z//ff leptostachys; 11874. Saccharum spontaneum ; 11385. Ischaemum digi-

tatum; 11471. Setaria pahnaefolia; 11488. Setaria montana; 11 I'M. Imperata exaltata

subsp. Merrillii; 11524. Saccwlepis indiea; 11542. /,„, //;»/ globosa; 11559. /.sar/nir

a/ftens; 11568. Pogonat herum pauiceum ; 11588. /vi«//h ( Myosotis; 11584. Miscanthus

fioridulus; 11616. Andropogon spicigerus; 11017. Ischaemum pubescens; 11618.

Sorghum nitidum; 11081. Pogonat herum pauiceum; 1K.7S. Themeda gigantea var.

amboinensis; 11722. Germainia capitata; 11723. Andropogon brevifolius; 11752.

Ischaemum pubescens; 11788. Dimeria dipteros; 11777. Pennisetum macrostachyum

;

11778. Saccharum spoutaneum ; 11708. Echinochloa crusgalli; 11798. Apluda mutica;

11803. Echinochloa crusgalli; 11805. Andropogon spicigerus; 11806. Ischaemum digi-

tal urn ; 11809. Miscanthus fioridulus; 11818 Digitaria radicosa; 11814. .SY/aria mn«-

/a«a [specimen at A]; 11814 Setaria pallide-just a I specimen at l'S|; 11817. Paspa-

lum scrobiculatum 11822 Digitaria violaseen , 11825 / a, / ;« globosa, 11824 .Sarr/o-

/r/>i.v ma7Ya; 11825. £»/a/ia leptostachys; 11845. Andropogon spicigerus; 12364.

Oplismenus hirtellus; 12870. Isachne villosa; 12475. Isachne villosa; 13201. Isachne

Myosotis; 13210. Ichnanthus vicinus; 182o8. 5Y/ar/a palmaejolia; 13264. Saccharum

spontaneum; 13479. Pogonatherum pauiceum; 18719. Oplismenus hirtellus; 13720.

Microstegium spectabile; 18721. Ischaemum digilatum var. polystachyum ; 18784.

Paspalum scrobiculat urn ; 1878.8 Echinochloa stagnina ; \s7<)\ . Sa< charum spoutaneum;

18942. Panicum auritum ; 13946. Panicum zizanioides; 14055. /.var/nrr tfra.vsii.

Britton, M. E. 22. Sffaria ifa/ira.

Bi-rcham. L. T. 119. .4^/Mt/a m«/iVa; 120. Digitaria pruriens; 121. Sorghum niti-

dum; 122. Paspalum scrobiculat urn var. bispicaium; 184. Rottboellia rottboellioides;

125. .SV/aria pallide-jus, a ; 126. I'olytoca macrophxlla ; 128 Panicum nodosum; 129.

Paspalum scrobiculatum; 130. Paspalum orbiculare ; 131. Alloteropsis semialata; 133.

.SY/aria palmaejolia; 154. Paspalum paniculatum; 13 v ( vr/wwr/OM />«/»«/ 186.

Chrysopogon aciculatus; 157 Oplismenus composiius; 158. Oplismenus hirtellus;
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Carr, C. E. 11022. Echinochloa colonum; 11025. Paspalum conjugation ; 11051.

, Chrysopogon aciculatus; 11048.

1104. Panicum
uticispiculus; 11108. Digitaria abortiva;

11111. Sorghum nitidum ; 11129. Saccharutn spontancum; 11155. Thvmeda triandra

;

11134. Ophiuros exaltatus; 111.55. Sorghum nitidum; 11 ISO. (VmVjrws echinatus; 11255.

Themeda gigantea var. novoguineensis; 112 14. Imperii! a exalt at a; 11309. Andropogon
micranthus var. muticispiculus; 11329. Andropogon intermedins; 11344. Polytoca
macrophylla ; 11345 Pogonatherum puiiireum; 11555. .5, /,/,-/'</ palmaefolia; 11382.

Setaria surgens; 1159S. Bra, hiaria subquadripara \.ir. piligern ; 11413. Ischaemum
muticum; 11417. Thuarea iuvolutu; 11155 Erio, hloa pro, era; 11439. Digitaria san-
guinalis; 11440. Digitaria pruriens; 11445. 5*tn#ex KMotm.v var. longitolius; 11503.

Cyrtococcum patens var U, irburgii ; 115 Jo. Alloteropsis srmialata; 11622. Panicum
creperum; 11058. Pennisetum macrostachyum ; 11750. Ischaemum digit at urn; 11741.

4#«</a mwhea; 11771. Cyrtococcum oxyphyllum ; 11756 Cyrtococcum oxxphyllum;
11964. Cyrtococcum trigonum ; 1225o. Microstegium .petal, il, ; 12562. Isac line pauci-
flora; 12412. Isachne Myosotis; 12525. Panicum sarmentosum; 12941. Cyrtococcum
oxxphyllum; 12971. Isachne Myosotis; 14271. Isachne villosd.

Chalmers, Rev. J. 42. PrmzVKw w;«™/o.vtt»i; 59. Cvr/wf fr«»i oxvphvllum; 71.

£w/a//a irritans; 72. Panicum sarmentosum.

Clem. as, M. S. 54. Sorghum laxiflorum ; 512. /w/»w f Myosotis; 1410. Saccharum
spontaneum ; 4055 Saciolepis indit a ; 4 105 1 sat hue alliens ; 1250 Pani, urn ambiguum ;

4303. Panicum sarmentosum; 4507. Uackelo, Idea granulans, 4515. Sacciolepis indica';

4332. Ichnanthus vicinus; 44 54. Mist ant hus doridulus; 4498. .SV/ana montana; 4592.
Isachne albens ; 4725 /-.'/</«//« leptostmhys ; 4775. Echinochloa crusgalli; 4S00. Isachne
villosa; 4950. Isachne villosa; 5409. Isachne albens; 547o. Echinochloa crusgalli;

5750. Uplismenu- hiri.llus; -vm>. Isachne zillo-a; 5<)J4. Isachne villosa; 6097. Isachne
Myosotis; 6120. Digitaria perpusilla; 6145. Miscanlhus floridulus; 6548a. P<?£<7-

arfakensis; 9239. Isachne albens; 10279. Microstegium nudum; 10359. Digitaria
violascens; 10379. Isachne albens; 10441. Sorghum laxi'lorum ; 10458. Andropogon
micranthus; 10459bis. Alloteropsis semialata; 10475. Panicum reptans; 10476-s.
Echinochloa colonum; 10477 Andropogon brevifolius; 105 15. Ilrteropogon contortus;

10540J. Setaria pallide iuscu; 10541. Andropogon micranthus v.n muticispiculus;

1054 Ibis. Andropogon micranthus; 10552. Pogonatherum pauiceum ; 10552A. />o//-

/(><« macrophxlla; 105<>5. Oplismenus i on, posit us ; 10050. Digitaria pruriens; 10631.

4/>/»«/a m«</r«,- 10050. Echinochloa crusgalli; 10065. Sorghum nitidum; 10668b.
Imperata cylindrica var. mayor; 10690. Panicum paludosum ; 10706. Paspalum longi-

folium; 10713c. Heteropogou contortus; 105=7. /•.';//«//,/ le ptosta, hxs ; I0955bis. Saccio-
lepis indica; 10950. Sorghum laxitlorun, ; 11047. Paspalum orbiculare ; 11272.

Cyrtococcum patens; 40782 Hack, lochia, granulans; 40795. Pennisetum macro-
stachyum; 40838. Ophiuros exaltatus; 40807. Uackelo, liloa granulans; 40885. /.var/m<>

Myosotis; 41090. Sorghum laxiflorum; 41172. Pennisetum mat rostachyum ; 41258.
Ichnanthus vicinus; 41550a. Sacciolepis indica mixed with .5. myosuroides; 41608.
Polytoca macrophxlla; 41714. Isachne villosa; 41715. Microstegium spectabile

;

41808. Ichnanthus vicinus; -. Isachne Hrassii (October 20, 1940); — . Brachiaria

Docteks van LiEivvEN, YV. M. 9252. Paspalum

Digitaria radii osa; 10500 Imperata exaltata; 10787

Lacryma J obi; 10809. Sacciolepis indica; 10814. .SV/

i/<i/A;»- amplcxicaulis; 11508. Polytoca macrophylla.

Hartman, E. 75. Panicum sarmentosum.
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Herre, A. VV. 182. Pennisetum mac rost achy urn ; 185. hchaemum muticum ; 198.

Polytoca macrophylla; 231. Imperata exaltata; 284. Saccharum spontaneum; 313.

Setaria palmaefolia; 319. Echinochloa stagnina ; M2. Coix Lac vy ma-Jobi; 335. Coix

Lacryma-Jobi.

Hombron, J. B. 1841. Panicum ambiguum.

(July, 1928).'

Kajewski, S. F. 1779. Setaria palmaefolia; 1840. Coix Lacryma-Jobi; 1897.

Panicum cambogiense ; 1989. Polytoca macrophylla; 2139. Cyrtococcum oxyphyllum;

2245. Pennisetum macrostachyum ; 2253. Cyrtococcum patens.

Kanehira, R., & S. Hatusima. 13093. Panicum miiulamun.se var. villosa; 13160.

Oplismenus hirtellus; 13243. Microstegium cilia! urn var. /a.™w; 13291. Erianthus

jastigiatus; 13371. 5ftan'a pallide-fusca; 13390 Andropogon brevifolius var. crypto-

podus; 13588. Isachne arfakensis; 13826 M .
.• .'.,"/ ."::,,,: 14019 Isachne albens;

14144. Brachiaria subquadripara; 14221. hachne Hrassii.

King, Rev. Copeland. 1018. .4/>Wa mutica; —. Panicum cambogiense (in 1912).

Kloss, C. B.— . Sacciolepis indica (Jan. 1913).

Lauterbacii, K. 24. Pennisetum macrostachyum.

Ledermaxn, C. 10444. Isachne linissii.

M acFari ,a\e, S. 48. yl^/woa mutica.

MacGregor, Sir William. 7. Gmmwiia capttata; S £wto/ia trriioiM var. egregia;

10. Andropogon micranthus; 11. .SVrana surgens; 12. Panicum sarmentosum ; 13.

.SVfaria wgrni-; 14. Echinochloa crusgalli; 18. Panicum macrocladum; 19. /co»-

boellia rottboellioides; 20. Andropogon micranthus; 21, Panicum viale ; 37. 4/Zo-

iero^is semialata; 41. Panicum sarmentosum; 46. Chrysopogon elongatus; 50.

Isachne villosa; 52. Andropogon mi< rant hits var. muticispieulus ; 53. £w/a/ia irritans;

—
. Cenchrus Brownii (in 1889).

Naumann, C. — . Pennisetum macrostachyum (Aug. 8, 1875).

Parkin-son, R. 45. Sorghum nitidum; 47. hchaemum muticum; 64. Themeda

gigantea var. amboinensis; 65. Imperata exaltata; 66. Digitaria pruriens.

Peekel, G. 301. Digitaria longissima.

Pratt, A. E. — . Cw'.v Lacryma-Jobi (Dec. 1908).

Reeder, J. R. 799. Paspalum conjugatum ; 801. Andropogon muianthus \ai.

muticispieulus; 802 Allotempsi.s semialata, 803. Ihemeia triandra; 804. Setaria />a/-

lide-fusca; 805. Paspalum paniculatum; 80<>. Hackelochloa granulans; 808. Sorghum

nitidum; 809. Rottb,„ilia > ttborliioid, \>\wnmn\ at A]; 809. Ophiuros exaltatus

longijlora; 812 Chrxsopogon acuulatu> S13 Imperata exaltata; 815 Paspalum

srrobiculatum var. bispicatum; 817 Digitaria radic.osa; 818. Paspalum scrobiculatum ;

819. ,1/>/mc/<i hjhZ/V/j; 820. Cyrtococcum oxyphyllum; 821. /<;«/,//ia tri.spicata; *22.

Sorghum laxijlorum; S2.s. Sacciolepis indica; 824. Cyrtococcum patens; 825. 5orcio-

/e/>i5 iwdica; 826. Paspalum scrobiculatum; 828. Sacclmrum spontaneum; 829. Digi-

taria pruriens; 833. Digitaria violas, en .s ; 8 11. Bnu hiaria subquadripara; 842. Polytoca

macrophylla; 845. hchaemum digital urn var. polystachyum ; 847. Sacciolepis indica;

849. .lH«/r«/»^»n breviiohu vai paradoxus , S- s, /,„ .„ /...- , f« Sfa; 868. 0/>/«-

cambogiense ; 905. Panicum mindanaense.

Rodatz & Ki.ink. 69. Oplismenus compositus.

Rogers, H. J. 3001. Imperata cylindrica var. major; 3003. Andropogon micranthus

var. muticispieulus; 8004. Themeda triandra.

Russell, DeKalb, Jr. — . Oplismenus compositus (May 23, 1043).
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Sawyer, F. F. M. Echinochloa colonum; 54. Paspalum , on iugat urn ; 51. Rottboellia

rottbocllioidcs; 52. Echinochloa colonum; SI. hup, rata , ylindrica var. wajor; 82.

Cenchrus echinatus; S.v Digit aria sanguinalis ; 01. Panicum re plans; 02. Digit aria

conjugatitm; 14.v Saccitdepi-, indica; 144. Cln xsopovon aciculatus; 165 Chrx\opovon
aciculatus.

Sawvkk, \V. S. To. /:;</<;//<; leptostachys.

Sicafoos, R. 28. Themeda triandra; (.8. Sorghum nitidum.

Smith, L. S. 98 (N. (I.). A'«fa/w trispieata.

Turner, L. — . Ischaemum Turneri.

Warburg, 0. 20968. 4#wata ww/ira.

Weinland, C. A. F. 75. Digitaria pruriens; 266 Ophiuros exaltatus; 276. Cyrfo-
fwrcMHi />a/r«.v; 278. Cyrtococcum oxyphyllum; 279 Oplismenus composilus;' 281.

Sorghum nitidum; 200. .1/>/W,i mutica; 547 Ischaemum muticum; 557. .SV/ar/a /><//-

lide-fusca; --. I'anicum reptans (in 1889-91).

White, C. T. 50. ,lj>/wrfa w«r/ra,- 575. Cow Lacryma-Jobi.

i:\IM.\W! ION OF PLATES

All fimnvs arc drawn from types.

h;>':!,it hxu Kivdrr (/->'/• a ^ TWHn ) ; a. habit. '- ;

. ; li. spikrlt-t

.

subulata Reeder (/>ra.vs 6001): c. inflorescence. - '_•: <1. \

S'iki lit attadied to tin- ntcliis joint, X 10.
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KOMI Ski. STI DIES IN THEACEAE,

STUDIES IN THE THEACEAE. XVII

i

A REVIEW OF THE GENUS BONNETIA

Clarence E. Kobuski

The genus Bonnetia Martius & Zuccarini ex Nees & Martius (1821)
of the Theaceae was named for the Swiss naturalist. Charles Bonnet (1720-
1793)- G. Don (1831) refers to him as a French naturalist who "wrote
some botanical papers in 1754." The Encyclopedia Britannica, however,
refers to Bonnet as Swiss, stating that he was born at Geneva of a French
family and that he never left Switzerland.

The name Bonnetia, as interpreted in this study, was suggested by
Rehder as a nomen conscrvandnm in the Kew Hull. 1933: 382. 1935, and
was adopted as such in 1940 (Kew Bull. 112). In commenting upon the

names to be rejected, Rehder pointed out that Bonnetia Schreber (1789)
belonged to Mahurea of the Theaceae and that Bonnetia Necker (1790)
was a synonym of the scrophulariaceous genus Buchnera L. The third

synonym, Kicscria Xees (1821), although published earlier, was referred

to Bonnetia in 1824 by Nees and Martius and was not used again by
subsequent workers until 1891, when it was revived by O. Kuntze. Since

the name Bonnetia had been more generally used by most workers than
Kicscria, Rehder suggested its adoption.

The original publication of Bonnetia Martius & Zuccarini ex Nees &
Martius is generally thought to have appeared in volume one, fascicle four

of Martius & Zuccarini. Nov. Gen. Spec, in 1824. On the title page of

this work the date 1824 is recorded. However, B. B. Woodward, in Jour.

Bot. 46: 198. 190S, proved conclusively that fascicle four of Martius and
Zuccarini's volume wherein Bonnetia appeared was not published until

1826.

Nees & Martius (Nov. Acta Phys.-Med. Acad. Leop.-Carol. 12(1): 36.

1824
|

credited the name Bonnetia to Martius and Zuccarini but showed
at the same time that the name had not been published. They stated

in reference to Bonnetia "... in Martii Nov. Gen. fasc. 4., mox edendo,
probabit D. Zuccarini" which can only be interpreted as of the future, "D.
Zuccarini will recommend, soon to be published." Hence, instead of Bon-
netia Martius & Zuccarini. the rather cumbersome citation Bonnetia
Martius & Zuccarini ex Nees & Martius in Nov. Acta Phvs.-Med. Acad.
Leop.-Carol. 12(1): 36. 1824 must be used.

Up to the present. Bonnetia anceps Martius & Zuccarini (1826) has
been generally considered the standard species of the genus. However, the

Arboretum of Harvard I nivcrsin ; Ch Chirac Natural History Museum; G =
rvard Universit} ; Mo - Missouri Botanical (iarden; NY = New

1 Garden; US = United States National Museum.
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actual type is Bonnetia stricta (Nees) Xees & Martius (1824) {Kieseria

stricta Nees), having received publication two years earlier. As it hap-

pens, these two species are considered conspecific in this study. It is with

regret that the better known and more descriptive name B. anceps is

relegated to synonymy under B. stricta.

Bonnetia Martins & Zmrarini ex Nits ,V Martius in Nov. Acta Phys.-Med. Acad.

Leop. -Carol 12(1): 36, t. 6. 1824.— Martius \ /.unarmi, Nov. Gen. Spec. 1:

114. 1826.— Cambes.serles in St. Hilaire, Fl. Bras. Merid. 1: 301. 1827.—

Sprengel, Syst. Veg. Cur. Post. 4(2): 206. 1827 — Cambessedes in Mem. Mus.

Hist. Nat. Paris 16: 409. 1828.— (",. Don, Gen. Syst. I: 570. 1831.— Meisner, PI.

Vase. Gen. 1: 40, 2: 30. 1836,- Kndlicher, Gen. PI. 1020. 1840. Walpers,

Repert. 1: 373. 1842.— Choisy in Mem. Sue. IMiys. I list. \at. Geneve 14: 159

(Mem. Ternstr. 71). 1855.— Turczaninmv in Bull So< Na1 Moscou 31(1): 246.

1858.— Bentham & Hooker f., Gen. PI. 1: 187. 1862,- Baillon, Hist. PI. 4: 259.

1873.— Wawra in Martius, Fl. Bras. 12(1): .UA. 1886.— Oliver in Trans. Linn.

Soc. Lond. ser. 2, 2: 272, pi. 37B, figs. 9-17. 1887 (ex imThurn in Timehri 5:

190. 1886).— Szyszylowicz in Nat. Pflanzenfam. III. 6: 180. 1893.— Dalla

Torre & Harms, Gen. Siphon. 317. 1901.— Huber in Bol. Mus. Goeldi 7: 301.

1913.— Melchior in Nat. Pflanzenfam. ed. 2, 21: 149. 1925.— Lemee, Diet. PI.

Phan. 1: 619. 1929.— Gleason in Bull. Torrey Bot. Club 58: 395. 1931.—

Rehder in Kew Bull. 1937): 382. 1935. --Gleason in Brittonia 3: 170. 1939.

—

Howard in Jour. Arnold Arb. 28: 125. 1947.

Kieseria Nees in Flora 4: 298. [May 211 1821; in [ Maximilian 1 Wicd-Xeuwied,

Reise Brasil. 2: 338. 1821.— Kuntze, Rev. Gen. 1: 62. 1891, "Kiesera."— Britton

in Bull. Torrey Bot. Club 41: 19. 1914.

Trees or shrubs. Leaves thick-coriaceous, alternate, congested at the

apex of the branchlets in dense or loose spirals, usually obovate, rarely

lanceolate, sessile or short-petiolate, the margins entire or lightly denticu-

late near the apex, usually pinninerved. Flowers hermaphroditic, rose,

rose and white, or rich yellow, solitary or up to three on axillary peduncles,

occasionally arranged in loose panicles; bracteoles when present three to

a flower, quickly caducous; sepals 5, rarely more, imbricate, persistent,

unequal; petals 5, convolute in the bud, flabelliform, deciduous; stamens

very numerous, persistent, the filaments joined at tin base, otherwise quite

free, the anthers versatile, opening longitudinally or by two pores at the

base, often with a rather wide connective: ovary glabrous, usually 3-celled.

rarely 4-celled, the ovules very numerous, orderly arranged on thickened

placentae, the styles persistent, one or three, when solitary entire or parted

at the apex; stigmas one or three depending on the formation of the style,

three-lobed when the style is solitary and entire. Fruit capsular, dehiscing

septicidally at the apex, the margins turned inward appearing as dissepi-

ments, the columella apparently persistent; seeds (not seen) linear, elon-

gated above and below into a small membranous wing.

Type species: Bonnetia stricta (Nees) Nees & Martins.

KEY TO THE SPECIES

B. Leaves 7-12 cm. long, 2.5-5 cm. i

iB. Leaves minute, 0.8-1.3 cm. long

mm. long; flowers rose-colored..
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AA. Styles solitary, entire or 3-parted at apex (4-partcd in B. Strxevnnn kii)

B. Style entire.

C. Flowers solitary ; leaves sessile.

D. Leaves oblanceolate, 10-14 cm. long, 3-4 cm. wide with 100 or more
pairs of veins; peduncle and sepals lightly puberulent.. .3. B. longifolia.

DI). Leaves rounded or broadly ovate, 2-5 cm. lone, 1.5 3 cm. wide with

not more than approximately 10 pairs of veins; ix;duncle and sepals

glabrous.

E. Peduncles minute, ca. 2 mm. long; sepals 8-9 mm. long, 3-A mm.

EE. Peduncles ca. 15 mm. long; sepals ca. 25 mm. long, 10 mm. wide;
petals 4,5 mm. long, 30 40 mm. wide 5. B. crassa.

I '('. Mowers in racemes or subraccmcs; leaves petiolate.

D. Leaves somewhat oblique, oblong-subelliptic, acute at the apex

6. B. holostyla.

C. Style usually 4 -parted, occasionally 3-parted, the cells of the ovary vary-

ing correspondingly; sepals 10 or 11; corolla a striking yellow

8. B. SteyemtarkU.
('('.Style 3-parted, ovary 3-relled; sepals 5; corolla rose-colored or white

tinged with rose.

I). Peduncles strongly ancipitous.

E. Pedicel 1-2.5 cm. Ion-; petals 3-3.5 cm. long, 2.^ cm. wide; margin
of the leaf lightly denticulate toward the apex. Cuban species

9. B. cubensis.

EE. Pedicel 0.5 cm. long; petals ca. 2.^ cm long, 2 cm. wide; the margin

EE. Inflorescence of solitary flowers or

ins; petals 2 cm. long, 2 cm. wi

conspicuous submarginal '

petals large, 3-3.5 cm. long, 3 cm. wide at apex 13. B. S(

FF. Leaves linear-lanceolate, very acute at the apex; bracteoles a

G. Pedicel, calyx-lobes and parts of the leaves hirsute, veins <

C.C. Pedicel, calyx-lobes and the leaves glabrous; veins of the 1

5-7 pairs 15. B. lance

1. Bonnetia iristyla (ileason in Hull. Torrcy Bot. Club 58: 396. 1931.

Tree 8-10 m. high. Branchlets glabrous, angled in dried state, marked
with nearly circular leaf- scars, the internodes longer than in most species.

Leaves not as crowded at the apex as in most species, coriaceous, glabrous,

slightly oblique, oblong-obovate, 7-12 cm. long, 2.5-5 cm. wide, obtuse

at the apex, tapering abruptly at the base into a stout, very short petiole

ca. 2 mm. long and wide, deep green above, paler green beneath, the mar-

gin crenulate with small, spinulose teeth particularly in the upper indenta-

tions, the lateral veins elevated on both surfaces, ca. 12 pairs, arcuately
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ascending, anastomosing near the margin. Flowers solitary in the upper

axils; peduncles glabrous. 6-S cm. long, exceeding the smaller upper leaves

in length, swelling toward the apex; sepals 5. imbricate, glabrous, unequal,

the outer two smaller, broadly elliptic, ca. 1 cm. long, obtuse at the apex.

the inner three considerably larger, broadh obovate, ca. 2 cm. long,

rounded at the apex; petals 5, yellow, llabelliform, 3 cm. long and ca.

3.5 cm. wide at the apex, tapering gradually from the apex to the base;

stamens very numerous, the filaments thread-like, ca. 10 mm. long, joined

at the base, otherwise free, the anthers oblong, ca. 1.5 mm. long, deeply

lobed at the apex: ovary ovoid. 3-celled, glabrous, the styles 3, 9-10 mm.
long, swelling considerably and incurved toward the apex. Fruit not seen.

Venezuela: Territories Federal A m a z o n a s : Summit of Cerro Duida.

along valley forest between Central Camp and llnxchima Hills, alt. 1675 m., J. .1.

Strxnmurk 5S10S (t'h). Aug. S\, 1044 (tree _'- M) it. tall; flowers large, S-\ inches

in diameter, opening in late morning, the petals \rllou ; leaves deep screen above, paler

beneath) Summit of Alt. Duida, hillsides and flat ground at Central Camp, alt.

1600 m., G. II. II. Tate 536 (type. NY; I'Si. Dei. JO JS. l'US (large tree).

When this species was first described it was thought to be the first

instance of "free styles" in the genus. Bnnnrtia roraimae Benth. is tin-

other example of the same style formation. However, these two species

are so far removed from each other that a comparison is unnecessary.

Steyermark 5S10S is a very valuable .second collection of this species.

This number was collected very close to the type locality and affords added

information. The color of the corolla, yellow, is very unusual. This is

the first instance of any color other than rose or white appearing in the

genus. However, the newly described />'. S/cyrrniark/i also has yellow

petals. Steyermark collected his specimen from a 'tree 25-30 feet tail."

Tate refers to his specimen as a large tree, just how large is a matter of

conjecture. However, presumably it is consideiablv larger than 25 -30

feet.

Just how strong a character the anuled stem may prove to be is hard

to decide with only the two specimens for comparison. In the dried

state, the stem appears definitely angled. The angled condition is not con-

tinuous along the stem but appears to extend from internode to internode.

In this it resembles some of the Chinese species of Euryu.

The very unequal calyx-lobes furnish another interesting character. The

three inner lobes (20 mm.) measure nearh twice as long as the two outer

2. li.miu'iKi roraimae Oliver in Trans. Linn. Soc. ser. 2, '2: 272, pi. 37B, figs. 9 17.

1S87 (ex imThurn in Timchri 5: 100. ISSo). Mclchior in Nat. Pflanzcnfam.

Shrub or small tree up to 8 m. high, the trunk as much as 30 cm.

diameter. Branches glabrous, verticil late, terete, gray-brown, the branch-

lets purple-red. the surface often very rough because of the very close

succession of leaf-scars. Leaves coriaceous, small, glabrous, congested

near the ends of the branchlets in a very close spiral arrangement, oblong-

obovate to oblanceolate, 8-13 mm. long. 5 (i mm. wide, broadly acute to

obtuse at the apex, tapering at the base into a short petiole less than 1 mm.
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long, dark green above, pale yellow- to brown-green beneath, the upper-
most leaves tinged with brick or rose, the margin finely denticulate, revolute
near the base, the veins obscure on both surfaces, 'inflorescence usually
a single flower at the apex oi the branchlets. rarely two: sepals 5, imbri-
cate, glabrous, subequal, 5-5.5 mm. long. ca. 4 mm. wide, the two outer
obtuse at the apex, less rounded than the three inner ones, the margin
glandular-denticulate, especially along the edge exposed in the imbricate
arrangement; petals 5, pinkish white within, deep rose without, obovate,
6-8 mm. long, 4-5 mm. wide, retuse at the apex, tapering toward the
base; stamens very numerous, in series, the filaments glabrous, thread-
like, varying in length, the longest 5 mm. long, the shortest filaments on
the exterior row, joined only at the extreme base, otherwise free, the
anthers obcordate. ca. 0.5 mm. long. 0.5 mm. wide at the apex; ovary
ovoid, glabrous, .welled. 5 mm. long. 2 mm. diameter, multi-ovulate; styles
3 or 3-parted to the base, glabrous, the stigmas three. Fruit unknown.

British Guiana: Mt. Roraima. summit. C. II. II. Tate 369 (NY), Nov. 24, 1927.—
Roraima. E. Vie S70H (fragment, Ch).

2740 m, J. A. Steyermark *.s s^ (( 1, , Sept - hit '(« 'li.'m shn.bVx it""lall.

the stem purple red: leaves coriaceous, deep irreen above, brownish preen beneath,

deep rose without) .- Ptari-tcpui. Honnetia roraimae forest on southwest-facing
shoulder, alt. 2000-2200 m., J. A. Steyermark 59728 (Ch), Nov. 2, 1944 (shrub to

above, pale preen beneath, the u[)permost leaves tinted with brick or rose; petals
rose-pink with white). -- Ptari-tepui, Broet hinia Sievolepis Ilelia mphora swamp on
southwest-facintr shoulder, alt. 2300 m., J. A. Steyermark 597m (Ch), Nov. 2, 1944
(depressed shrub S tt. tall ) .— Summit of Carrao-tepui. alt. 2470-2500 m., J. A.
Steyermark r>(MW>, Dec. 7. 1044 (shrub or tree .< 25 ft. tall; leaves dark Kreen above,
pale green beneath; petals pink to rose), Sororopan-tepui, crest of cerro between

14 1944 (shrub 1 Oft til! Mt \uyan-tepu. ,!t ) m G II II . Tate 'l 153
(NY, OS), Dee 1937-Jan. l'MS. Mi. Roraima summit, alt. 8700 ft., A. S. Pinkus
11! (Ch, (',. NY, CS), Jan. 9. V)M) (shrub 5 ft. hiph ; corolla red; anthers yellow).

Bonne tia roraimae is probably the most distinctive species of the genus
and most easily identified. Like so many species confined to Mt. Roraima
and the adjacent similarly isolated regions, it presents characteristics very
different from other members of the genus. Most noticeable is the com-
parative small ness of all parts of the plant. The leaves are the smallest

found in the genus, measuring up to only 15 mm. long and 6 mm. wide.

One specimen, Steyermark 601-14. has leaves which exceed these measure-
ments (2 cm. X 0.9 cm.), but these are still very small for the genus.

The close spiral arrangement of the leaves, the minute denticulations

along the margin, and the absence of visible veins are also excellent char-

acters of distinction. The anthers are distinctly obcordate, a feature

which differs from all other previously described anthers.

When Oliver first described the species he referred to the many stamens
as being arranged in five "phalanges." The stamens were illustrated just

so. with the filaments joined at the base for one-half the distance of the

shortest stamens. This same character has been used in various keys by
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later botanists to distinguish the species. The stamens, when first observed

in a dissection of a bud, appear to occur in clumps or groups. However,

close examination fails to show this arrangement. They appear more likely

to be arranged in series, the shortest stamens comprising the outer series.

The filaments are free to the base. Two open flowers and one bud were

The corolla and calyx are correspondingly small. The margins of the

calyx-lobes are glandular-denticulate, especially along the edge exposed in

the imbricate arrangement. This character, very common in other genera

of this family, is quite rare in Bonnetia.

The styles may be classified as 3-parted to the base or as 3 distinct

styles. This character is found also in Gleason's species. B. tristyla.

3. Honnetia longifnlia G lea -on in Hull. Torrey Bot. Club 58: 396, 397. 1931.

Large tree. Branchlets leafless except at the apex, terete, glabrous,

reddish brown, the cortex smooth, birch-like, sparsely marked with very

wide but short leaf-scars. Leaves crowded at the end of the branchlets,

coriaceous, glabrous, oblanceolate, somewhat oblique, 10-14 cm. long,

3-4 cm. wide, broadly acute to obtuse at the apex, retuse, tapering from

the middle to the base, sessile, the margin entire, many pairs of veins

(over 100) elevated on both surfaces, ascending at an angle of 60°, running

parallel and straight to the margin without anastomosing until they join in

a single close rather inconspicuous submarginal vein. Flowers terminal

or axillary ?, at or near the ends of the branchlets; peduncle stout, 2 cm.

long, finely puberulent ; sepals 5, coriaceous, lightly puberulent on the

exterior surface, broadly elliptical, ca. 2 cm. long and 1 cm. wide, rounded

at the apex, the margin membranaceous: petals 5. ilabelliform, pink, ca.

4 cm. long, about as wide near the apex, tapering to the base; stamens

very numerous, the filments filiform, ca. 10 mm. long, joined at the base,

otherwise free, the anthers linear, 5-6 mm. long, ca. 0.5 mm. wide; ovary

ovoid, 8 mm. long, 3-celled; style straight and slender. 10 mm. long,

entire, the stigma obscurely 3-lobed. Fruit not seen.

Venezuela: Summit of Mt. Duida, hillsides and flat ground at Central Camp,

alt. 1600 m., G. It. II. Tate 537 (type, NY; US), Dec. 20-26, 1928 (larRe trees;

(lowers law. pink, the anthers waxy-yellow).

Only a single collection of this species, the type, has been available for

this study. Because the flowers are both very lew and large, 1 have made

no dissections, but have depended upon the description of Gleason for

the parts not easily discernible.

The branchlets are very distinctive, appearing as though they might

have been succulent in the fresh state. On the specimen the cortex, which

is very smooth and birch-like-, seems to have been separated from the inner

layers of the stem in drying.

The long leaves are marked by strai

than in most species. These veins rise from the midrib at an angle <

and run parallel almost to the very margin without joining in any m,

At the margin they form a single submarginal vein running the

of the leaf very close to the margin itself.

Gleason described the flowers as "3 or 4, terminal." None of the f
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are attached at present to the stem. Since there is no evidence of any
type of inflorescence, it may be possible that the flowers are axillary near

the apex. The fine puberulence of the peduncle and sepals is a most
unusual character for the genus, appearing also only in B. duidae Kobuski
& Steyermark.

n. alt us); trunco 20 cm.
diam., cortice griseo-brunnen. sulcato. ranmlis vertic illatis vel affmibus.
teretibus. glabris. griseis. Folia coriacea. ad apicem ramulorum conferta,

patenti-adscendentia, sessilia, glabra, late ovata. 2-2. 8 cm. longa. 1.5-1.8

cm. lata, apice obtusa, retusa, basi mtundata. margine minute denticulata,

revoluta, costa supra plana sublus elevata. venis ca. 5-6 paribus, undique
inconspicuis. Flores axillares solitarii: pedunculis teretibus, glabris, minu-
tis, ca. 2 mm. longis et in diam.: sepal is 5. imbricatis. glabris, lanceolatis,

8-9 mm. longis, 3-4 mm. latis. apice acuminatis ad basim latissimis. mar-
ine scariosis; petalis (immaturis) 5, late obovatis. roseo-albis, 6.5-8 mm.
longis, apice 5-7 mm. latis, ad basim attenuatis; staminibus numerosis;
filamentis filiformibus, liberis basi exceptis, ca. 3 mm. longis; antheris

oblongis, ca. 1 mm. longis; ovario ovoideo, glabro, 4 mm. longo, 2.5 mm.
diam., 3-loculari, multi-ovulato: stylo integro, glabro, 3-sulcato, 1.5 mm.
longo. Fructus non visus.

Venezuela: Bolivar: Lower southeastern slope of Carrao-tcpui, in woods,
alt. 1675-1980 m, J. A. Steyermark 60871 (type, Ch), Dec. 5-6, 1944 (tree 20-35

ft., the trunk branched, up to 8 inches diameter, the hark dark gray-brown, furrowed;
leaves coriaceous, spreading-ascending, deep ureen above, dull green beneath, with

purple-red or wine red margin; petal- white, tinned with pink at the tips or along

the margins).— Summit ol Carrao-tepui, in open places or surrounding open places

with B. roraimae, alt. 2500 m„ /. A. Steyermark 60^02 (Ch), Dec. 7, 1944 (shrub or

This species is most closely related to H. roraimae Oliver. Both species

have universally small leaves and (lowers. In both species the leaves

have a tendency, although concentrated at the apices of the branchlets,

to terminate the branchlet in a dense rosette. The llowers are nestled,

solitary, in this rosette of leaves. The general arrangment of leaves does,

however, in both species extend farther down the branchlets than in most
other species of the genus.

There are notable differences between the two species. Tn B. roraimae

the leaves are the smallest to be found in the genus, measuring only ca.

1 cm. long and about half as wide. The sepals are smaller and more or

less rounded with glandular-denticulate margins. The stamens are of

varying length with obcordate anthers. The style is 3-parted to the base.

In B. tepuiensis the leaves are nearly three times as long and rounded at

their apices. The sepals are lanceolate rather than rounded and the mar-
gins are entire; the anthers are oblong and the style is entire.

According to Steyermark, these two species grow in the same locality

5. Bonnetia ciassa Glcason in Bull. Torrey Bot. Club ,

r
>8: 395, 397. 1931; in Brit-

Shrub or tree. Branchlets glabrous, naked except for a few leaves at
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the summit, stout, densely marked In leaf sears, the intemodes very short.

Leaves coriaceous, sessile, in spirals at the apex of the hranchlets, glabrous.

obovate. 4 5 cm. long, 2 3 cm. wide, rounded at both apex and base,

shining dee]) rich green above, dull green beneath, the margin entire,

ciliate when very young, the veins conspicuous on the upper surface,

ca. It) 12 pairs, rising from the midrib at a 15 angle and arching grace-

fully upward toward the margin joining only near the apex. Flowers

solitary; peduncle stout, ca. 1.5 cm. long, glabrous; sepals 5. imbricate.

glabrous, oblong, ca. 2.5 cm. long. ] cm. wide, acute and cuspidate at the

apex, the margin entire, scabrous; petals 5. broadly llabelliform. rose to

white tinged with pink, 4.5 cm. long. 5 4 cm. wide at the apex, lightly

retuse; stamens very numerous, the filaments filiform, joined at the base.

otherwise free. ca. 1.5 cm. long, the anthers minute 0.1 cm. long; ovary

narrowly ovoid, ca. 7 mm. long, ridged, 3-celled, gradually tapering into

a stout, erect, entire style, the stigma 3-lobed. Fruit not seen.

Venezuela: Territorio Federal Amazonas: Summit of Mt. Duida,

hillsides and Hat -round at Central Cam;), alt. 1(,00 m., G. //. //. Tate 539 (type, NY;
OS), Dec. 20 2X, 102S (lar-c tree with pinkish white flowers) Same locality, Mope

of Ridge 25, alt. 1800-2000 m.. (7. II. H. Tate 41 i (XV). Nov. 2o-I)ec. 16, 1<)2S

(leaves in whorls of S; flowers pink with curled petal-). Same locality, Rrocehinia

ft. tall; leaves coriaceous, at tips of branches, <Wc]) rich meen above, dull green

beneath; petals deep rn-e to white tinned with pink 1 .

This species is most closely related to B. sessilis Benth. However, it

can be separated from B. sessilis by the entire style, the longer, acuminate

sepals and larger petals.

Besides the two original specimens studied by (ileason. 1 had at my
disposal an excellent!) preserved specimen from the type-locality collected

by Steyermark. This added material, in beautiful condition, agreed in

all respects with ( ileason 's original well-composed description.

There is considerable variation in the stature of this species. Tate

records it as a large tree while Stevermark lists it as a shrub "15-25 ft.

tall."

6. Honnelia liolosivh Hub;

Pflanzenfam. ed. 2, 21:

Small tree. Hranchlets glabrous, terete, reddish purple. Leaves some-

what oblique. oblong-Sllbelliptic, glabrous. 6- 12 cm. long. 5 4 cm. wide,

broadly acute and emarginate at the apex, emirate at \\m- base, the margin

entire, the veins lightly raised on both surfaces, many pairs, rising at an

acute angle from the midrib running parallel nearly to the margin then

ascending, the petiole ca. 3 mm. long. Intlorescence subracemose, the

lower peduncles glabrous. 1 1.5 cm. long, usually 2- or 3-tlowered, the

upper peduncles usually single-flowered, the pedicels short, ca. 4 mm. long;

sepals 5. imbricate, glabrous, ca. 1 can. long, subrotund at the apex,

scarious at the margin; petals 5. llabelliform, emarginate. rose-colored.

15 17 mm. long. ca. 10 mm. wide, widest at the apex, tapering toward

the base: stamens very numerous, the filaments thread-like. free. ca.

10 mm. long; ovar\ conical, tapering in a long style, 14 mm. long, entire

its whole length, the stigma broadly 3-lobed.
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I his rare species appears to have been collected only once. Fortunately,
we were able to examine an isotype deposited in theY. S. National Her-
barium. The specimen is rather poor, having been collected with immature
fruit. However, the style is clearly entire with a 3-lobed stigma showing
no tendency to split.

Another interesting character, not mentioned by the author, is the
oblique leaf. This characteristic is not as pronounced as in B. paniculata
Spruce but is quite obvious, and I am of the opinion that it is with this

species that its closest affiliation lies, rather than with B. scssilis Bentham
as suggested by fhe author.

7. Bonnetia vermin-;. Martius & Zuccarini, Nov. Gen. Sp. 1: 115. 1826.— Sprengel,
Syst. Ye-. Cur. Post 1(2): 207. 1827.— G. Don, Gen. Svst. 1: 570. 1831.—
\V:ilper>. Repert. Bot. Syst. I: 575. 1S42. ( noisy in Mem. Soc. Phvs. Hist.

Nat. Geneve 14: 159 (Mem. Ternstr. 71). 1855.— Wawra in Martius, Fl. Bras.

12(1): MS. 1880.— Melchior in Nat. Pflanzenfam. ed. 2, 21: 150. 1025
Glea^on in Bull. Torrey Bot. Club .',8: 59 7. 1931.

Kiesera venulosa (Mart. & Zucc.) (). Kuntze, Rev. Gen. PI. 1: 02. 1891.

Ilannorliitris window (Marl. \- Zucc.) (). Kuntze. Rev. (Jen. PI. 1: 02. 1891.

Small tree. Leaves oblong-lanceolate. 7-S cm. long, ca. 5 cm. wide,
obtuse, attenuate at the base into a petiole o mm. long, entire, glabrous.
the midrib prominent beneath, the veins close, parallel.' Flowers terminal,
disposed m a composit( i icem. < dyx lobes subequal glabrous, ovate to

suborbicular, obtuse at the apex; corolla unknown; stamens very numer-
ous, the filaments irregularly connate at the base, free above," filiform,

glabrous, persistent. Capsule conical, the calvx and filaments persistent,

attenuated into the style, .welled. .Cvalved, the valves ovoid, acute, sub-
woody on the external surface, glabrous, showing dissepiments with thin
inturned margins, dehiscing introrsely from the apex, nevertheless joined
inter se with the persistent style; the central receptaculum 3-angled. push-
ing into the locules and placentae with prominent thick angles, connate
with the margins of the valves; seeds linear, minute, with crisp mem-
branous brown wings at both the apex and the base.

Since no specimens of this species have been available for this study it

has been necessan to rely upon the original description of Martius &
Zuccarini. a translation of which is given above. Wawra in his work for

Martins' Flora Brasiliensis did not see the type-specimen, or any specimen
for that matter. This seems puzzling considering the fact that the species

was described by Martins and Zuccarini.

It may be that the .specimen had been placed in another genus before

Wawra worked on the family. The description seems to apply well to Bon-
netia. However, no description of the corolla was made by Martius and
Zuccarini. It is possible that it may belong to Malum a of the Guttiferae,

but this is merely an assumption on my part. Until it can be shown with

certainty that it belongs elsewhere, 1 feel that 1 should accept it, as have
other workers before me.
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8. Bonnet ia Steyermarkii Kobuski, sp. nov.

Frutex 5-8 tn. altus; ramulis glabris, griseo-brunneis. Folia coriacea,

glabra, elliptica vel elliptico-ovata. sessilia vel subsessilia. 7-9 cm. longa,

3^j. cm . lata, supra atro-viridia. subtus luteo-viridia vel rosea, apice obtusa

vcl subrotundata. basi rotundata. marginc minute denficulata juventute

ciliata, costa glabra basi expansa. supra plana, sulitus elevata,

\1 paribus, undique elevalis. an nato-adscendentibus margine ;

santibus. Mores apice ramulorum. axitlares. solitarii: pedum ailis

ancipitibus, glabris. < 5 em. lonuis. ad 5 mm. Litis, apice accresc

alatis, alis 1 mm. latis; sepalis imbricatis, ca. 11, subaequalibus, glabris,

ovato-lanceolatis, apice apiculatis. ca. 1.7 cm. longis, 0.6-0.7 cm. latis,

sepalis interioribus latioribus: pnali- 5. luteis, flabelliformibus, 3.5 cm.

longis, 2.7 cm. latis; staminibus plurimis; fdamentis tiliformibus, glabris,

7 mm. longis. liberis basi except is: antheris suborbicularibus, ca. 1 mm.

longis; ovario ovoideo 3- vel 4-loculari, glabro, multi-ovulato, stylo glabro,

7-8 mm. longo, 3- vel 4-partito, apice ca. 3 mm. diviso, stigmatibus 3 vel

4. Fructus non visus.

Venezuela: State of Bolivar: Ptari-tepui, on densely forested steep

south-taeing slopes overlying sandstone, between "Cave Rock" and base of high

sandstone bluffs, alt. 2285-2400 m„ J. A. Slrycmnivk 50570 (type, Ch), Oct. 30,

1044 (common shrub 15-25 ft. tall, tormina impenetrable thickets with curving

matted intertwining stems; leaves deep green or bronze above, dull paler green

beneath or suffused with rose or lavender especially on the youngest leaves, the

margins purplish red; sepals pale green with rose red margins or suffused with rose-

red; petals rich vellow) Ptari-tepui. flonnetia roraimae forest on southwest-facing

shoulder, alt. 2000-2200 m.. J. ,1. SU-yvrw.ark --'7^/ (Ch). Nov. 2, 1944 (common;

This remarkable species has been recorded from both Ptari-tepui and

Auyan-tepui. and the field notes of Tate 1165 state that it also grows on

Mt. Duida.

In the broad thick leaves, stems, and large llowers it resembles B. crassa

Gleason. However, in B. crassa the ovary is always 3-celled, the style

entire, the sepals 5 in number, the stigma 3-lobed, and the corolla larger

and red or rose in color.

Bonnetia Steyermarkii is differenl from all other species in the increased

number of sepals, the 4-celled ovary, and the 4-parted style. The sepals

are double the number usually found in the rest of the genus. Careful

dissection shows at least two rows of sepals with little variation, the

outer sepals, perhaps, somewhat more narrow than the inner sepals. In

all dissections the ovary proved to be 4-celled and the style 4-parted. The

division of the style, in future collections, may prove to be even greater.

If the llowers are softened by boiling, one can easily separate the styles

to the base. This is not the case in other species. One style, in the

specimen of./*. Steyermarkii examined, appeared to be 3-parted. No

dissection of" this style (and ovary) was made because of the paucity of

material. However, in his notes Steyermark refers to "3-4 styles free

for 2.5 mm. above."

This is the second species with yellow petals, the other species being
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B. tristyla Gleason. The tolled or refers to this eolor as rich yellow, so

one cannot confuse it with white. In most other species rose or pink

appear dominant with white and rose also recorded.

It is with pleasure that T name this distinctive species in honor of Dr.

Julian A. Steyermark. who collected three of the new species described

in this paper. His excellent material of other species in the genus has

aided considerably in this study.

9. Bonnetia cul>o..M> (Brit ton) Howard in Jour. Arnold Arb. 28: 125. 1947.

Kirseria rubrnsis Britton in Bull. Torrcy Bot. Club 41: 19. 1914.

Large tree; branchlets stout, reddish brown, glabrous, terete, often very
wrinkled when dry. Leaves coriaceous, glabrous, oblong-obovate. 6-11

cm. long, 2.5-3 cm. wide, obtuse or rounded at the apex, long-tapering at

the base, sessile or subsessile, the upper surface of the young leaves cov-

ered with a grayish bloom, the margin lightly denticulate toward the apex,

the midrib plane above, elevated beneath, the veins conspicuous above, ca.

20 pairs, rising from the midrib at an acute angle, extending parallel to-

ward the margin, presently arcuate-ascending. Flowers solitary, in the

axils of the uppermost leaves; peduncles glabrous, stout, ancipital. 3-5

cm. long, with as many as 4 bracts at the apex, the bracts obovate, gla-

brous, sessile, 11-13 mm. long, 6 7 mm. wide, obtuse or rounded at the

apex, sessile, lightly denticulate at the apex, the pedicel stout, subterete,

1-2.5 cm. long; sepals 5. imbricate, persistent, glabrous, unequal, the outer

sepals broadly ovate, ca. 1.5 cm. long and 1 cm. wide, the inner sepals

subrotund, ca. 2 cm. long and 1.5 cm. wide, the scarious margin more
extensive on the inner sepals up to 5 nun. wide, lightly denticulate toward

the apex; petals 5. rose, glabrous, broadly llabelliform. 3 -3.5 cm. long, ca.

2.5 cm. wide; stamens very many, the filaments L'Jabrous. filiform, unequal,

ca. 10 mm. long, joined at the base, otherwise free, the anthers globular,

ca. 1.5 mm. long and 1 mm. wide; ovary subcortical, glabrous, ca. 5 mm.
long, 3-celled, multi-ovulale, tapering at the apex into a glabrous, 3-parted

style, ca. S mm. Ion-:, the stigmas 3. Capsule ca. 1.5 cm. long, 3-celled.

Cuba: Oricnte: Moa: Vicinity west of Camp San Benito, alt. 900 m„ J. A.

Skater 4066 (NY, US), Feb. 24, 1910 it.ee 20 10 ft., the largest tree in this region) .—

Camp La Gloria, across Sierra Moa to Moa Bay, J. 1. Shafrr S2S3 (Ch, NY, US),

Dec. 31, 1910-Jan. 1, 1911 (tree 20 ft., much branched).— Camp La Gloria, south

of Sierra Moa, /. ,1. Shafrr S121 (NY, type; Mo), Dec. 24-30, 1910 (tree up to 40

It. high; capsules dry).- I'unla Gorda River, near the bridge close to the sea, Marie

deciduous forest).— 15 km. southwest ot Companie de Moa mills, in dense woods,

K. A. Hazard 5S42 (G), July 20, 1941 (tree IS ft. high; flowers pink).

The presence of this species in Cuba is baffling. It appears to be con-

fined to the small Moa area in Oriente. Cuba, since it has not been recorded

from any other area of Cuba or the West Indies. Furthermore, it is the

only species of Bonnctia found outside of South America.

This species has not been included in any previous treatment of the

genus and it was not until 1947 that Howard transferred the species from

Kirseria to Bonnctia.

Up to the present treatment, the flowers of this species had not been

described. Dissections made from the flowers of Howard 5842 furnished
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the data in the above description. There is a very close relationship

between this species and B. str'n ta Xees cv Martius from Brazil. Bonnetia

cubensis can be separated from the latter species by the length of the

pedicel (1-2.5 cm. long) and petals (3-3.5 cm. long, 2.5 cm. wide) and

the lightly denticulate margin on the leaves. In B. strict a the pedicel

measures ca. 0.5 cm. and the petals 2.5 cm. in length. The margin of the

leaves is entire. The greatest difference is the area of distribution of the

two species. />. cubensis being confined to a small area in Cuba, and B.

stricta in Brazil.

10. Ronnetia stricta (Nees) Nits & Martins in Nov. Acta Phys.-Med. Acad. Leop

Carol. 12: 37, t. 6. 1824.— G. Don. Gen. Syst. 1: 570. 1831.— Walpcrs, Repert.

Rot. Syst. I: 373. 1812. Choisv in Mem. Soc. Phys. Hist. Nat. Geneve 14:

159 (Mem. Ternstr. 71). 1855 — Wavvra in Martius. Fl. Rras 12(1): 521.

1880. Melchior in Nat. Ptlan/enlam. ed. 2. 21: 150. 1025 — Gleason in Hull.

Torrey Bot. Club 58: 397. 1931.

Kieseria stricta Nees in Wied Neuied, Reise Rras. 2: 338. 1821.

Bonnetia ancrps Martius & Zuccarini, Nov. Gen Sp. 1: 115. 182(> — Cambessedes

in St.-Hilaire, Fl. Bras. Merid. 1: 502. 1827.— Sprengel, Syst. Yet:. Cur. Post

4(2): 207. 1827.— G. Don, Gen. Syst. 1: 570. 1831.— Spach, Hist. Nat. Vi-p.

4: 76. 1835.— Walpers, Re]>ort. Rot. Svst. 1: 373. 1842.— Schnit/lein, Imno.m

3: t. 215. 18.52. Choisv in Men, Soc. Pins. Hist. Nat. Geneve 14: 159

(Mem. Ternstr. 71). 1X55.- Raillon, Hist. PI. 4: 236. 1X75.- Wavvra in Mar
tins, Fl. Rras. 12(1): .Ut-,, pi. 67, n«. 5. 18X6 — Szyszylowicz in Nat. Pilanzen-

fam. III. 6: 181. 1895.— Mcl« hior in Nat Ptlanzenfam. cd. 2, 21: 149, fin.

66A. 1925.— Gleason in Bull. Torrey Rot. Club 58: 397. 1931.

Bonnetia bahiensis Turczaninow in Hull. Soc. Nat. Moscou 31: 246. 1858.

Bonnetia anceps txpica Wawra in Martius, Fl. Rras. 12(1): 326. 1886.

Kielmeyera bracteosa Martius ex Wawra in Martius, Fl. Rras. 12(1): :-.2h. 1XX<>,

. Rras. 12(1): ,^2<c

ll,i.;,io,li<iris stricta (Ncco ( >. kunt/c, Rev. Gen. PI. 1: 62. 1X01.

Kiesera anceps (Mart. & Zucc.) 0. Kunt/c, Rev. Gen. PI. J: 62. 1X91.

Uaemocharis anceps (Mart. & Zucc.) (). kuntze, Rev. Gen. PI. 1: 62. 1X91.

Shrub or small tree 3 5 m. high, the branchlets thick, glabrous, terete,

leafless except at or toward tin- apex, conspicuously dotted by the large

leaf-scars, purple-brown, the cortex shriveled in the dried state, obviously

succulent in fresh material, often glaucous near the apex. Leaves cori-

aceous (drying as though succulent in fresh state) oblong-obovate, 7 14

cm. long, 3-5 cm. wide, obtuse to rounded at the apex, long-attenuate

or sessile at the base, glabrous on both surfaces, reddish purple and glaucous

above, yellow-green beneath with the midrib and occasionally other por-

tions reddish, the margin entire, subrevolute (when dried), the midrib

Hat or slightly canaliculate above, raised beneath, the veins up to ca. 20

pairs, closely arranged, somewhat parallel, ascending at an abrupt angle

toward the margin then arching upward along the margin toward the apex.

Inflorescence axillary, the peduncle ancipitous. glabrous. 2 4 cm. long

(occasionally up to o cm. long), usually one-tlowered, occasionally three-

flowered, accrescent toward the apex, the pedicels (when present) short, up

to 5 mm. long; bracteoles 3. subsepaloid. somewhat rounded, the middle

one more elongate, ca. 6-9 mm. long; sepals 5, imbric



1948J KOBISKI. STIDIKS IN TIIK-VCKAK. XVII 405

glabrous, persistent, unequal, the outer two thicker, more nearly rounded,
ca. 12 mm. long, the inner three more elongate, thinner, the margins
entire, scarious especially on the inner sepals: petals 5. glabrous on both
surfaces, rose-colored or white with rose, obcordate. up to 2.5 cm. long,

ca. 2 cm. wide at the apex, emarginate, tapering quite abruptly to the

base (ca. 0.5 cm. wide) ; stamens very numerous, about one-half the length
of the corolla, the filaments filiform, joined at the base, otherwise free,

the anthers oblong, ca. 1 mm. long; ovary conical, ca. 4 mm. long, 2.5-3

mm. thick at base, glabrous, wvlled. multi ovulate, tapering into a short

style approximating the ovary in length, three-parted at the apex, truit

(according to other authors) ovoid. 1-1.5 cm. long, 3-celled, many-seeded.

Brazil: Rio de Janeiro: In sand) swamps mar Rio de Janeiro, H.
Schott 1605 (G).- Bahia: Ijjreja Velha, /. 5. Blanchet 3363 (isotype of B.

bahiensis Turcz., AA, Ch), 1841; exact locality missing /. S. Blanchet 1416 (Ch),

1700 (Ch), 18.54. Locality lacking //. Schott :2S1 (Ch).

For the past 80 years, Bonnetia stricta has been encountered only in

keys, never in collections. The main reason is because of the misinterpre-

tation of Wawra, in his treatment of the genus in Martius, Fl. Bras.

Wawra separated this species from all others in the group by the "mem-
branaceous" leaves. Considering the heavy texture of the leaves I have

encountered in species of the genus, 1 doubt if any species has been

found or will be found with this type of foliage.

In 1821, when the species was first mentioned under the new genus

Kiescria by Nees, a German description signified: a shrub 8-10 ft. high,

with long, cuneate, blunt entire-margined juicy-coriaceous leaves and large

white flowers which appear in twos, each one provided with three bracts

at the base, and stand on short peduncles in the axis of the upper leaves.

Nees used the word "saftiglederartigen" to describe the leaves in his

German description. The only translation that could be used is "juicy-

leathery,'' a far cry from membranaceous.

Later, in the same year, a latin description appeared, as follows:

"... Kieseria stricta des Herrn Prof. Nees v. Esenbeck: Classis Linneana

Polyandria Polygynia; Fam. Nat. Guttiferarum. Corolla penta petala,

petalis integris. Calyx quinque-partitus, bracteatus. Antherae erectae

liberae. Germen triloculare, septis simplicibus, loculis monospermis."

This description now applied to the species Kiescria stricta is the same as

the original generic description except for a few transpositions of phrases.

It should be noted that in this description the filaments are described as

'"liberis" or free.

In 1824. three years later. Nees and Martius transferred the species to

the new genus Bonnetia and presented a much more complete Latin de-

scription. Accompanying the description is a plate. In the description

the leaves are described as carnose-coriaceous, and the plate carries this

out. The filaments, recorded as free in the original description, are not

mentioned here. However, the plate distinctly shows them as free.

In 1827, Sprengel, recognizing the close relationship between B. stricta

and the latter, described B. anceps and combined the two under the more

recent name. Walpers, in 1842, again recognized both B. stricta and B.
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anceps. His descriptions of the two were identical except that he men-

tioned the filaments of B. ana ps as tree. Since lie did not mention the

filaments of B. stricta there was no basis for comparison, and according

to the illustration of B. str'ata and a statement in the original description,

the filaments are free.

Choisy, in 1S55. recognized both species and noted that the peduncles

of B. stricta were shorter and closer together than those of B. anceps. He
mentioned that the two species could be separated only with difficulty. In

closing he reminded the reader that Sprengel had united the two species

and finally suggested that perhaps he (Sprengel) was right!

The first complete treatment of the genus was made by Wawra de

Ternsee for Martins' Fl. Bras, in 1XS6. In this work. B. stricta was

separated from all other species of the genus by a statement in the key that

the leaves were membranous. In his description whi< h followed, the earlier

statement was tempered by a reference to the leaves as submembranaceous.

Just what Wawra had before him or in mind is difficult to understand.

Nees clearly described the leaves as "juicy-coriaceous" in his original

German text, and later Nees and .Martins, in transferring the species to

Bonnetia, used the term coriaceous. Perhaps Wawra did not see a

specimen of B. stricta. Melchior (1925), in his treatment of the Theaceae

in the second edition of Nat. Pflanzenfam.. followed the work of Wawra
and separated B. stricta from the other members of the genus on the char-

acter of membranous leaves. This same character was used by (ileason

(1931), who stated, however, that his key was mereh an amplification of

Melchior 's key to show where his three new species described from Vene-

zuela would fit in Melchior's interpretation.

Wawra, in the diagnostic portion of his description of B. stricta, stated

clearly that the filaments were free. Later, on the same page, he again

referred to the filaments, this time stating that they were joined at the

base in fascicles. Both Melchior and Gleason used the latter reference

to the filaments, rather than the former, in their respective keys.

Remove the differences in filaments and leaf-texture, and the only

variation between the two species so far recorded in literature is the length

of the peduncle as cited by Choisy. The illustration of Xees and Martins

shows the peduncles to be shorter than those in mature herbarium speci-

mens labeled B. anceps, true enough. But the illustration depicts, for

the most part, only buds or undeveloped inflorescences. Several specimens

cited above, and previously interpreted as /->'. anceps by Wawra, in bud

possess short peduncles. Mature flowering specimens exhibit peduncles

up to 5 cm. or more. The closeness of the type-localities of the two species

along with the fact that B. stricta has not been collected, as such, since

Martius' treatment, should arouse anyone's suspicions as to whether or not

they represent separate entities.

11. Bonnetia paniculata Spruce c\ Bentliam in Jour. Linn. Soc. 5: 63. 1861.

—

Wawra in Martius, Fl. Bras. 12(1): 325 1SS6 — Oliver in Trans. Linn. Soc.

ser. 2, 2: 271. 1887.— Szyszvlmvic/ in Nat. Hlanzenfam. III. A: 181. 1895 —
Melchior in Nat. Pflanzenfam. ed. 2, 21: 14'), fi S . 6b B-D. 1425 — Gleason in

Bull. Torrrv Bot. Club. 58: 307. 1931.
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Bonnet ia parciflora Spruce ex Bcntham in Jour. Linn. Soc. 5: 63. 1861.

Bonnetia paniculata typica Wawra in Martin. Fl. Bras. 12(1): MS. 1,S,So.

Honnetiu paniculata Spruce ex Benth. v:ir. parvitlora (Spruce ex Benth.) Wawra
in Martius, Fl. Bras. 12(1): MS, pi. 67. 1866.

Kiesera paniculala (Spruce ex Benth.) (). Kunt/c, Rev. den. Fl. 1: 62. 1891.

Small tree 5-10 m. high with rough bark. Branchlets terete (striate in

the dried state), glabrous, reddish purple, the leaf-scars as much as 3 cm.
apart. Leaves coriaceous, glabrous, oblique, oblong-obovate, 8-12 cm.
long, (2.5—)3—5 cm. wide, usually rounded or obtuse at the apex, acute
in the narrower leaves, long-attenuate at the base, deep green above, dull

rich green beneath, the margin rutin-, the veins many, close, conspicuous
on both surfaces, rising sharply from the midrib and ascending parallel

to the margin, the petiole 5 mm. long. Inflorescence laxly paniculate, each
penduncle in the axil of a miniature leaf which is quickly caducous giving

the appearance of a leafless panicle; peduncles glabrous, brownish red,

compressed, branched or unbranched, usually three-flowered, the lower

peduncles longest, up to 5 cm. Ioiilt. gradually decreasing in length toward
the apex, appearing pyramidal; pedicels 5-10 mm. long, angled, usually

in threes, the bracteoles quickly caducous, the scars or vestiges evident;

sepals 5, coriaceous, dull green tinged with red, somewhat rounded-elliptic,

ca. 1 cm. long. 6-7 mm. wide, the margin entire, subscarious, the inner

sepals larger; petals 5, emarginale. up lo 2 cm. long. ca. 1.5 cm. wide at

the apex tapering abruptly to base, white or white tinged with pink or

rose; stamens many, the filaments thread-like, joined at the base, other-

wise free, glabrous. S— 10 mm. long, the anthers minute, ca. 1 mm. long;

ovary conical, glabrous, ca. 3-4 mm. diam. tapering at the apex into a

style which is 3-parted at the apex, ca. 8-9 mm. long, sometimes shorter.

Capsule (including style) ca. 2 cm. long.

Peru: Dept. San Martin: Near Tarapoto, R. Spruce 4809 (isotypes Ch,

G, NY), 1855-56.— Near Tarapoto, R. Spruce 4239 (isotypes of B. parviflora,

Ch, G, NY), 1855-50 — Tarapoto, alt. 750 m„ L. Williams 5955 (Ch, US), 5974

(Ch, US), Dec. 1920. San Roque, all. 1350 1500 m., L. Williams 7674 (AA, Ch,

US), Feb. 4, 1930.- Zepelacio, near Movobamba, mountain forest, alt. 1200-1600

m., G. Klua 3450 (AA, Ch, G, Mo, NY, US), Dec. 1933 (tree 5 m. high with

Venezuela: Terr. Amazonas: Aguita, slopes of Mt. Duida, alt. 1300 m.,

,G. H. II. Tate 928 (NY), Aug. 1928-Apr. 1929 (flowers large red-pink). Bolivar:
Gran Sabana, between Mission ot Santa Tcresita de Kavanaven northwest to Rio

rich green beneath; sepals dull green tinged with brownish brick, as are the peduncles

and pedicels; petals white or white tinged with pink).— Wooded slopes of Quebrada
O-paru-ma, between Santa Teresita de Kavanayen and Rio Pacairao (tributary of

Rio Mouak), upper drier part of forest below mesa, alt. 1065-1220 m., /. A. Steyer-

mark 60356 (Ch), Nov. 20-21, 1944 (small tree 10 m. tall with coriaceous leaves

ileep mcen above, dull green beneath).

Brazil: Amazonas: "Rio Curicuriary (affl. Rio Negro) ad ripas cataractae

Cajit, 'catinga,'" A. Duckc 345 (AA, Ch, Mo, NY, US), Nov. 18, 1936 (small tree

with white (lowers). "Rio l 'in it unary affl. Rio Negro super, ad ripam saxosam

cataractae Caju," ,!. Ducke 23741 (US), Oct. 20, 1932 (small tree with white flowers).

British Guiana: Region of Mt. Roraima, "Our House," alt. 1900 m., E. F.

imThurn 135 (US), Dec. 9, 1884.

As the specific name indicates, this species is chiefly characterized by
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the paniculate inflorescence. The panicles are large and spreading, pyram-

idal in shape with the lower peduncles longest and those above increas-

ingly shorter. This inflorescence has often been described as a leafless

panicle. Although it usually appears leafless, each peduncle arises from

the axil of a leaf which is quickly caducous even in the early flowering

stage. The flowering leaves, like the peduncles, decrease in size as they

near the apex of the inflorescence. Occasional leaves may be seen in the

inflorescence. If not present, a leaf-scar remains to show its erstwhile

The oblique leaves present another consistent character. One-half of

the leaf forms a nearly perfect arc. The difference in size and shape

appears to depend upon the amount of variation in the outline of the

opposite half of the leaf. When the "bulge" is greatest, the apex appears

subrotund or obtuse; in the leaves with the least variation the apex may
appear nearly acuminate.

The leaves are not crowded at the apex as in some of the other species.

Like B. scssilis the distance between the internodes is greater and the

leaves extend farther down the branchlet.

A very close relative is B. holostyla Huber. The only real' variation in

B. holostyla, as the name indicates, is the entire style. The leaves in the

latter species are oblique but not as prominently so.

The style in B. paniculata is strongly 3-parted at the apex. However,
I have studied flowers in which the style was not 3-parted at the stage

examined, but possessing three lines at the apex showing that eventually

the style would probably separate into three parts.

In describing B. paniculata, Spruce at the same time described B.

parviflora from the same region in Peru. The flowers and leaves of Spruce

4239 are smaller than those found in most specimens. However, there is

such great variation in both parts as to make the specific status of B.

parviflora untenable. I do not feel I hat il ran be retained even as a vari-

ety as proposed by Wawra in Martins' Flora Brasiliensis.

This is the most widely distributed species as far as present collections

are concerned, extending from Peru through Brazilian Amazonas and
Venezuela into British Guiana.

12. Bonnetia Dini

in Nat. Pflai

58: 397. 1931.

Small graceful tree (fide Ducke). Branchlets roughened by close ar-

rangement of leaf-scars, glabrous, somewhat reddish. Leaves coriaceous,

glabrous, somewhat concentrated at the apex of the branchlets, more distant

on flowering branchlets. oblong-spathulate, 6 10 cm. long, 2-2.5 cm. wide,

obtuse or rounded at the lightly ret use apex, long-attenuate at the base,

subsessile (the petiole 2-1 mm. long), the margin finely denticulate, the

veins many pairs, slightly elevated on both surfaces, rising from the

midrib at an acute angle, extending parallel toward the margin and then

sweeping upward. Inflorescence axillary, single- or three-flowered, the

peduncles glabrous, up to 3 mm. long; pedicels very short, ca. 3 mm. long;
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bracteoles 3 to a flower, quickly caducous. <> in a verticillate arrangement
at the base of the pedicels when three-flowered, at different intervals along
the peduncle when one-flowered, glabrous, toliaceous in shape and texture,

spathulate. 10-12 mm. long, ca. 4 mm. wide, the margin most minutely
denticulate; sepals coriaceous, imbricate, glabrous, unequal, the outer two
ovate, 10 X 6 mm., the inner three more rotund, the margin entire,

scarious, more so on the inner sepals: petals 5, rose-colored, variously

obcordate, 2-2.2 cm. long, ca. 2 cm. wide, retuse or emarginate at the

apex, tapering toward a narrow base; ovary conical, glabrous, ca. 3 mm.
across, tapering at the apex into a stout glabrous style 10 mm. long, strongly

3-parted for 3 or more mm. at the apex, a line of demarcation extending
from the point of division down the length of the style to the base of the

ovary. Capsule ca. 1 cm. long.

Brazil: Para: "Hab. in campis ad fl. Ariramba Guianae brasiliensis." A.

Ducke H094 (photo of t\ pe, Ch, G), Nov 1a, p;C6 (small graceful tree with rose-

colored flowers).— "Campos cle I'Ariramb.i (Ti ombetas) ," A. Ducke 11298 (US;
photo Ch), Dec. 2, 1910.

It may be that />. Diniz'u is very localized. Very little material was
available for this study, only two specimens, both collected by Ducke in

the same locality. A photograph of the type shows that the original col-

lection was very sparse and Huber's description was equally scanty. The
above description of the flower was drawn from Ducke 11298, the second

collection, and this was made from a single dissection.

Interesting characters worthy of notation are: (1) the stout style,

strongly 3-parted at the apex, with a line or depression extending the entire

length of the style and the ovary, showing clearly the eventual line of

dehiscence; (2) the spathulate leaves, finely denticulate along the mar-

gin; and (3) the foliaceous bracteoles. three to a flower, arranged in a

whorl in the 3-flowered inflorescences, or along the peduncle in the single-

flowered inflorescences.

Bonnetia paniculata is the closest relative. It can be separated from

the above species by the entire, oblique leaves, and the large, open,

paniculate inflorescence.

1.1. Bonnetia M-ssilis Bentham in Hooker, Lond. Jour. Bot. 2: 36.1. 1843.— Walpers,
Repert. Bot. Syst. 2: 801. 1843.— Schombur^k, Yersuch Fauna Fl. Brit.-

Guiana 1093. 1848.— Choisy in Mem. Soc. Phvs. Hist. Nat. Geneve 14: 160

(Mem. Ternstr. 72). 1855.— Wawra in Martins, Fl Bras. 12(1): 327, pL 67,

fig. 1. 1886.— Oliver in Trans. Linn. Soc. ser. 2, 2: 271. 1887.— Szysz> lowicz in

Nat. Pflanzenfam. III. 6: 181. 1893.— Melchior in Nat. I'tlan/enfam. id 2,

21: 150. 1925.— Gleason in Bull. Torrey Bot. Club 58: 397. 1931.

Kiesrra sessilis (Benth.) 0. Kuntze, Rev. Gen. PI. 1: 62. 1891.

Bonnetia I'helpsii Gleason in Brittonia 3: 170. 1939.

Shrub or small tree up to 4 m. high. Branchlets glabrous, stout, brown-
purple when very young, becoming gray, striate (probably in drying),

the leaf-scars rather inconspicuous and as much as 1 cm. distant. Leaves
coriaceous, glabrous, extending along the branch, elliptic to oblong-
oblanceolate, varying in size, usually up to 6 cm. long and 3 cm. wide,

occasionally up to 10 cm. long and 4 cm. wide, deep green above, dull

green beneath, obtuse and emarginate at the apex, broadly cuneate at the
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base, sessile, the margin entire, the veins elevated on the upper surface.

subparallcl and close, curved ascending, anastomosing near the margin into

a conspicuous connecting vein, with a single additional marginal tin-

branched vein extending from the base to near the apex between the

anastomosed margin vein and the margin. Mowers solitary in the axils

of the upper 'leaves, the pedicel stout, reddish purple, glabrous, ca. 1 cm.

long; bracteoles apparently 3, foliaceous, oblong-obovate. ca. 12 mm.
long and (> mm. wide, glabrous, rounded at the apex; sepals 5. imbricate.

glabrous, coriaceous, the two outer smaller. 11-12 mm. long, nearly as

wide, the inner three larger, up to 17 mm. long and 12 mm. wide; petals

5, white with rose or pink tips, triangular-obovate, conspicuously retuse.

3-3.5 cm. long, nearly as wide at the apex, tapering abruptly from the

middle to the base: stamens very numerous, the filaments filiform, 8-11

mm. long, free except at the base, the nil hers oblong, ca. 1 .5-2.0 mm. long:

ovary conical, 3-celled. about 3 mm. diameter, glabrous, tapering gradu-

ally at the apex into a stout style, a centimeter or more long, 3-parted at

the apex, the stigmas 3.

British Giiaxa: Between Iremi and ( otm-a rivers, Ror.nma repion, on high

stony -round, alt. 000 m., /•:. F. iniThurn 11 (I'S), Oct. 1SS4 -Jan. 1885.— Roraima,

K. Srlwmburgk 636 (Ch), 1S42 43.— Kaieteur Savanna, (occasional tree 4 m. hitdi,

h cm. diam.. (lowers white) li. Manure er I). It. Fanslunve 2525S (A, NY), May 6,

Venezuela: State of Bolivar: Gran Sabana, between mission of Santa

Teresita de Kavanaven northwest to Rio Karuai. dr\ sandy and rocky open thickets on

larce mesa,, alt. 1220 m., /. .1. Steyermark 59340 (Ch), Oct. 26, 1044 (common shrub

1-2 m. tall with coriaceous leaves, deep vreen above, dull green beneath, the inner

sepals yellow k'reen with dull rose margins, the outer sepals dull ejeen with rose

-

purple margins, the petals while with pink or pale rose around the tip).— Vicinity

of "Misia Kathy Camp." on mesa between I'tari tepui and Sorompan-tepui, alt. 1615

m., ./. .1. Steyermark 60232 (Ch), Nov. 15 17, 1044 (common and dominant, the

petals white with pink at tip )
.— Rockv savanna bordering Rio Karuai. between La

Laja and Santa Teresita de Kavanayen, alt. 1220 m., J. A. Steyermark 60R21 (Ch).

Nov. 30, 1944 (dominant shrub 1 2 m. tall with white petals with pink or rose tip) -

Mt. Auyan-tepui, rocky savanna on burned mountain, alt. 1500 m., F. Cardona 65

(I'S), May 21, 19.57.— Mt. Auyan-tepui, Guavana, rockv and humid savanna, alt

1000-1200 m, F. Cardona 21S (PS), Sept. 1037. - Mt. Auyan tepui, alt. 1100 m„
G. II. II. Tate 115* (NY. rvci: of H. Phelpsii). Dee 7. 1037.— Mt. Auyan-tepui, alt.

1S50 m., C. II. II. Tate 1 1*2 (NY), Jan. I038.--Cerro Guaiquinima, Alto Rio

Parana. Guavana, alt. 17oO m„ F. Cardona 11 IS (LS), July 15, 1044 (shrub 3 m.

high )

.

The venation of the leaves in this species constitutes one of the out-

standing characters of distinction and is quite consistent. Along the

margin, more evident on the upper surface, are what appear to be two

pairs of submarginal veins. The exterior pair of veins is the lighter of

the two pairs and originates near the base of the leaf, extending upward

and continuing without branching for the whole length of the leaf, occa-

sionally fading out somewhat, near the apex. The inner pair is formed by

the anastomosing of all the remaining majoi veins in the leaf near the

margin and extending upward toward the apex. (Reason in describing H.

Phclpsii drew attention to this excellent character. The leaves of the

type of B. Phelpsii are larger than those found on the earlier known speci-
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mens of B. sessilis, but with the addition of the excellent material of Steyer-
mark this character ceases to be of importance, since both large and
smaller leaves are found on the same specimen.

Most workers have considered the style in B. sessilis as entire. Wawra
seems to have been the first to mention the style and he called it entire.

Melchior and Gleason both used the entire style as a feature of distinction

in their keys. In all the material studied above, none was found in which
the style was entire. Tf such were the case, one would expect a three-

lobed stigma rather than three distinct stigmas, as the case happens to

be. The style is split only briefly at the apex but must be termed 3-parted
rather than entire.

I have included the bracts in my description above. I presume these are
quickly caducous, since they are seldom found even on flowering specimens.

14. Bonnetia duidae Kobuski & Steyermark, sp. nov.

_

Frutex 1-2 m. altus; ramulis crassis. juventute hirsutis. apice dense
cicatricosis. Folia coriacea, ad apicem ramulorum conferta, lanceolata,
sessilia, juventute supra hirsuta, 4.5-5.5 cm. longa, 1-1.4 cm. lata, apice
acuta, basi rotundata, margine integra, costa basi expansa, supra plana
basi hirsuta, subtus elevata, ulalira. venis laleialibus numerosis, proximis
(ca. 20 per cm.), parallelibus. sub anmila acutissimo ad.s ( endentibus. supra
ut videtur aciculatis, subtus prominulis. Mores apice ramulorum soli-

tarii; pedicellis hirsutis, 1.3 cm. longis; sepal is 5. imbricatis, lanceolatis,

ca. 3 cm. longis, 1 cm. latis. duobus exterioribus omnino dorsali hirsutis,

tribus interioribus in parte medio dorsali hirsutis maruine latiori scariosis;

petalis 5, roseis, obovatis, papyraceis, 4-5 cm. longis, 1.5 cm. latis;

staminibus numerosis; filamentis 8-10 rnm. longis, liberis basi exceptis;
antheris 1.5 mm. longis; ovario ovoideo. glabro. 3-lorulari, multi-ovulato,
stylo 1.4 cm. longo, apice 3-partito. Fructus non visus.

Venezuela: Territorio Federal Amazonas: Summit of Cerro Duida,
Brocchinia Hills, dry ridge top, alt. 1700-1 "NO m., ./. A. Steyermark 58186 (type,
Ch), Sept. 1, 1944 (shrub 4-5 ft. tall; leaves in terminal rosette, coriaceous, deep rich

olive green above, yellow or golden L-ivrn beneath, petals deep rose).

The cortex of the terminal branchlets of this species is roughened by the

elliptic leaf-scars which appear in such dose proximity as to simulate the

rough branches of some of the species of Abies. At the tips of the very
young branchlets, between the densely occurring leaf-scars, can be found
a hirsute pubescence which vanishes shortly after the leaves fall.

Only a very few leaves are to be found on the specimen. Steyermark in

his field notes mentions the leaves as being 'in a terminal rosette''— and
so they appear. The lanceolate shape is unusual for the genus. The
extremely close parallel veins ascend at a very acute angle and they are of

such great number and are so close that one is reminded of the veining in

Calophyllum. The midrib fans out noticeably at the base causing the

leaf-scar to become wider than long. The upper surface of the very
young or unfolding leaves is completely covered with a hirsute pubescence.
The under surface is glabrous. As the leaf matures the pubescence dis-

appears except for a tuft of hair at the base of the midrib on the upper
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surface. Leaves can be found with hirsute midribs and ciliate margins in

varying degrees of pubescence.

The pedicels and calyx-lobes are also hirsute. This pubescence on the

long-lanceolate calyx-lobes constitutes a very important means of distinc-

tion. The two outer lobes are pubescent over the entire exterior surface.

On the inner lobes, the pubescence is confined mostly to the portion exposed

in the imbricate arrangement, the innermost lobe being completely gla-

brous. The margins of the lobes are scarious. As the intensity of the

pubescence decreases, the width of the scarious margin of the inner lobes

In most species, the width of the petals at the apex is about equal to

their length. In this species, the width of the petal is only half that of

the length.

The closest relative is B, lanceifolia Kobuski which differs from the pres-

ent species in (1) the absence of pubescence on the leaves and branchlets,

(2) the shorter and glabrous peduncles and sepals, (3) the shorter petals

(2 cm.) as wide as long, and (4) the very few (5-7) pairs of veins in-

conspicuous on both surfaces of the leaves.

15. Bonnetia lanceifolia Kobuski, sp. nov.

Habitus ignotus (probabiliter frutex). Hamuli teretes, glabri, griseo-

brunnei, foliis paucis apice confertis. Folia coriacea, glabra, lineari-

lanceolata vel lanceolata, 4.5-6.5 cm. longa et 0.7-1.3 cm. lata, apice

acutissima basi cuneata, sessilia, margine Integra, venis 5-7 paribus,

arcuato-adscendentibus, undique inconspicuis. Llores apice ramulorum
solitarii, axillares; pedunculis glabris. teretilms, 4 mm. longis; sepalis 5,

imbricatis, glabris, inaequalibus. duobus exlerioribus ovato lanceolatis.

10-11 mm. longis, ca. <> nun. Litis, apice acutis vel subacutis, tribus interi-

oribus late ovatis, 12-14 cm. longis et S mm. latis, apice obtusis vel sub-

rotundatis, margine sc.iriosis; petalis 5, convolutis, flabelliformibus, 2 cm.

longis, apice 1.5-2 cm. latis; staminibiis nunierosis; lilanienlis liliformibus

glabris, ca. 6 mm. longis. liberis basi exceptis; antheris oblongis. ca. 1.5

mm. longis; ovario glabro, conico, ca. 4 mm. longo, 3-loculari, multi-

ovulato, apice in stvluni attenuato: stylo glabro. 5 nun. longo, apice ad 1.5

mm. 3-partito, stigmatibus 3. Fructus non visus.

/•'. Curdona ^42 ( i-vi-k, US), Oct. 1943. Same locality, alt. 1600-1800 m., F. Cardona

1126 (US), July 15, 1944.

This species in leaf-shape and leaf-size resembles B. duidar Kobuski &

Steyermark. However, in B. duidae the upper surface is hirsute and the

many veins, distinguishable on both surfaces, are so close together that

counting becomes difficult.

Further differences between the two species can be found in the flower.

In the present species, the peduncles are glabrous and measure but 4 mm.
long, the sepals are glabrous, and not longer than 1.4 cm., the corolla

(2 cm. long) is as broad at the apex as long, the anthers 1.5 mm. long,

and the style 3-parted for only 1.5 mm. at the apex. In B. duidae, the

peduncles are hirsute, measuring 13 nun. long, the sepals also are hirsute,
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ADDITIONAL NOTES ON THE CONVOLVULACEAE
OF NEW GUINEA

S. J. Van Ooststroom

With one plate and one text -figure

In a paper prepared for Nova Guinea, n. s. 5: 15-34, 1 the author gave

an enumeration, with keys to the genera and species, of the Convolvulaceae

known from New Guinea and adjacent islands. When that paper was

already in press, a collection of ( 'onvolvulaceae made by Mrs. Mary Strong

Clemens in the Morobe District, Northeast \e\v Guinea, reached him,

through the Arnold Arboretum. Moreover, a few specimens from other

collections, mainly those of Mr. L. J. Brass, gathered during the Archbold

Expeditions, were put at his disposal. A list of them with some notes and

the description of a new species of Erycibe follow here.

The specaniens are in the herbarium of the Arnold Arboretum (A) ; some

duplicates are in the Rijksherbarium at Leiden (L).

Evolvulus L.

Kvolvulus alsinoides 1. var. dectimbens (R. Br.) Van Ooststr in Meded. But. Mus.

en Herb. Utrecht 14: 38. 1934; id. in Nova Guinea, n. s. 5: 17.

, Northeast New Guinea: Morobe District, Wantoat (Wantot), alt. 3S0O-60OO

ft., flowers blue, .1/. 5. Clemens 11028, Jan 23, 1940 (A); id. Boana, alt. 2500-4500

ft., flowers pale blue, M. S. Clemens //"->, May-Nov., 1940 (A).

Distribution: Australia, New Guinea, New Caledonia, Fiji Islands, Netherlands

Indies, Philippines, Indo-China, China.

This is the only variety of the variable E. alsinoidcs L. occurring in New
Guinea.

Erycibe Roxb.

Erycibe Hellwigii Prain in Jc

Northeast New ('.tinea:

iat. Soc. :Ken-. 63: 84. 1894, note; Van Ooststr.

,e District . Malalo Mission (Salan ,aua), margin

of hill woods, alt. 800-900 ft small tree of brick colour, J. .''- M. S.

Clemens MS3, May 25, 1936 (

• ol Raj;:.bit Mission, alt. 800-2000 ft.,

M. S. Clemens 10791, Aug.-Dc( . l'isu. ity of Kajabit

Mission, gullv woods, steep ab ulet, alt. tall vine ; fruit b •nm/e yellow

ish, M. S. Clemens I0S5S, Dec. 29, 19

Disnniu no\ : Kndemic in New Guinea.

Erycibe Clemensae sp. nov. Plate I
; fig. :I, a, b.

Frutex (scandens?), raimilis junioribus subt<?retibus, mox rimis longi-

tudinalibus nonnullis suban^ula crassis. dense ferrugineo-

tomentosis pilis stellatis 3 4(--6)-brachiatis, ramulis adulti* >ribus glab-

1 Not yet published.
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rescentibus. Folia petiolata, petiolis (5-) 7-8 mm. longis,

ramuli; laminis satis parvis coriaceis, ellipticis vel oblongo-elliptic
terdum obovatis interdum oblongis, apice obtusis et brevit

basi acutis vel subobtusis. marline integorrimis. supra nitidis, subtus
opacis, 5-7.5 cm. longis, (1.5-)2-3.5 cm. latis. glaberrimis nervo mediano
utrinque excepto; nervo mediano nervis lateralibus utrinque 5 vel 6 supra
impressis subtus prominentibus, nervis minoribus supra haud vel vix
conspicuis. subtus indistinctis. Inflorescentiae tomentosae ut ramuli, axil-

lares vel terminates, racemosae vel angustissime paniculatae, foliis breviores
vel paullo longiores, (2.5-)4 10 cm. longae; flores breviter pedicellati,

pedicellis 2-3 mm. longis tomcntosis: bracteis lineato-oblongis, 1.5-4.5

:rne glabris. Sepala concava

Erycibc Clonensac sp.

orbicularia vel transverso-elliptica. apice Ian- rotumiaia. 2.5 3 mm. longa,

e\tcrne tomentosa interne glabra, interioia mar.uinibiis laleralibus tenuior-

ibus. Corolla 5-partita, c. 7.5 mm. longa. basi glabra, fasciis 5 mesopetalis

carnosis nblongis exteme dense tomentosis; lobulis oblongis vel rectangu-

laribus apice truncatis vel irregulariter grosse crenatis, supra fasciam

mesopetalam breviter connatis, basi in fasciam mesopetalam decurrentibus,

3-3.5 mm. longis. Stamina prope basin corollae inserta; longitudo fila-

menti sesquiplex antherae; antherae incurvatae, cordiformes, acutae.

Ovarium oblongum vel obovoideum, parte inferiore glabra, parte superiore

tomentosa, stigmate apice radiatim 5-carinato.

Northeast New Guinea: Morobe District. Ware, alt. 2000 ft, Clemens 1622,

Jan. 13, 1936, tvpic in herb. Leiden, sub no. 937,351 -61 S ; another specimen in the

herbarium oi the Arnold Arboretum; id. Vv'areo, alt. 2000 ft., in hill forest, prob.

a shrub, not high; flowers cream-yellowish, J. & M. S. Clemens 1502, Jan. 4, 1936 (L).

The Latin description has been based on the type; in Clemens 1502 the

leaves are ovate to oblonu-lanceolate and larger than those of the type,

up to 10 cm. long and 4.5 cm. wide.
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Named in honour of the keen and indefatigable collector Mary Strong

( lemeiis.

Erycibe nitidula Pilger in Bot. Jahrb. 59: S5. 1024; Van Ooststr. in Nova Guinea,

n. S. .".: IS.

Netherlands New Guinea: Idenburg River, 6 km. S\V. of Bernhard Camp, alt.

1200 m.: rain-forest canopy liana; lruit> immature, L. ./. Brass 12803, Feb. 1939

(A. LI. Northeast New Gitnka: Morobe District. Wantoal (Wantot), alt. 3500-

0000 ft., M. S. Clemens 11056, Jan. 27. 1940 (A). Papca: Central Division, Dieni,

Ononge Road, alt. 700 m„ common in rain-forest; a very large liane, leaves dull,

to blunt apex, L. J. Brass .WIS, May 12, 1933 (A).

Distribution: Kndemic in New Guinea.

The leaves of Brass 301S are much smaller than those of the type speci-

men as well as of Brass 12S03 and of Clemens 11056; the largest ones

are 8 cm. long and nearly 3.5 cm. wide. In the type specimen, Schlechter

16941, the lower surface of the leaves is glabrous: in Clemens 11056 it is

rusly-tomentose. whereas in Brass 12S03 it is almost glabrous with excep-

tion of the densely hairy midrib.

Krvcib,. Ilorilumda Pilfer in Bot. Jahrb. 59: 84. 1924; Van Ooststr. in Nova Guinea,

n. s. 5: 19.

alt. 300 m.; scandent; flowers while; unit red, R. Kanehira & S. Hahtsima 12674,

March o, 1040 (A).

Distribution: Only known from Netherlands New Guinea and lound north as

well a- south from the Centra! Range.

The leaves of this specimen are slightly broader than those of the other

collections of the species.

In order to insert Ervabe Clemensae into the key to the New Guinean

species of Erycibe, in Nova Guinea, n. s. 5: 18. this has to be altered as

. Sepals nearly 5 mm. long; flowers in short and dense axillary

Reticulate venation between the lateral nerves indistinct, at least above 4

Inflorescence a wide, main -flowered panicle; flowers small; sepals 1.5-2 mm.

long corolla c 7 mm diam / '

"J

' I'' 1 -'

2.5 mm. hum'; corolla c S 9 mm. diam E. nitidula Pilger.

1 1
1 mm lorn:

'

/ E
-
Schlechteri Pilger.

Corona c. 7/ mm. Ion- lateral nerves ..lightly impressed above; anthers

acute E. Clemensae Van Ooststr.

5b. Corolla .mailer lite, il mm* 1* m is mmI.U diJith p-omuunt ibm, inthers

acute to shortly apiculate E. HelhciRii Pram.

Of E. indnta Pilger the (lowers are unknown. It is characterized in that

the rusty brown tomentum on the branches and the lower leaf-surface

persists lot a long time.
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Facquemontia paniculata (Burm. f.) Hallier f. in Bot. lahrb 16: 541 1893- Van
Ooststr. in Blumea 3: 269. 1939; id. in Nova Guinea, n. s. 5: 20.

Papua: Central Division, Nakeo District, Baroka, savannah forests, alt. 50 m,
:ommon; twining on shrubs and tall grasses; leaves pale green; flowers pale pink
L. J. Brass 3709, April 1933 (A).

Distribution: Tropical East Africa. Madagax-ar and adjacent islands, India (Cen-
tal Provinces and Bombay to S. India; Ceylon: Assam), Indo-China, Malaria.
Vew Guinea (known from the eastern part of the island, not yet from Netherlands
Sew Guinea), Bismarck Archipelago, New Caledonia, tropical Australia.

Merremia Dennst. em. Hallier f.

Herremia gemella (Burm. f.) Hallier f. in Bot. Jahrh. 16: 552. 1S93; Van Ooststr.

ing on low sera! vegetation , ! dccplx Hooded river plains; rare; sap milkv; Dowers
yellow, /,. J Brass 130^3, April 1939 (A, L).

Distribution: S. E. Asia, Malay Archipelago, Philippine Islands, New Guinea,

This is the typical form of the species; var. splcndrns, also known from
New Guinea, has the corolla much larger, up to 3.5 cm. long.

Mrrrrmia cp.inata (R. Br.) Van Ooststr. in Nova Guinea, n. s. 5: 24.

Northeast New Guinea: Morobe District, vicinity of Kajabit Mission, open
thicket, alt. 700-900 ft., vine, flowers white, M. S. Clemens, 10638, Aug. 31, 1939 (A).

Distribution: North Australia, Oueen.land, New Guinea. Mentioned from the
Philippine Islands, Burma, and S. China, but it is not quite certain that the specimens
from there belong to the species.

Operculina S. Manso

Operculina Turpethum (L.) S. Manso, Enum. Subst. Bras. 16. 1836; Van Ooststr.
in Blumea 3: 362. 1939; id. in Nova Guinea, n. s. 5: 25.

Northeast New Ciima: Morobe District, Kaial.it Mission, thicket trail, alt

900 ft., flowers white, .1/. S. Clemen, 10830 bis, Nov. 2i, 1939 (A).

I>isi Niiii-i iox: Troiiics of the Old World: introduce.] in tropical America.

lpomoea polymorplia R. & S. Syst. 1: 254. 1819; Van Ooststr. in Blumea 3: 493.

Northeast New Guinea: Morobe District, vicinity of Kajabit Mission, alt.

800-2000 ft., flowers lavender purple, M. S. Clemens 10694, Aug.-Dec. 1939 (A).

Distribution-: Africa (Abyssinia), British India (?). Formosa, Malay Archipel-

ago (E. Java, Lesser Sunda Islands), Philippine Islands, N. E. Australia.

This is, as far as I am aware, the first record from the main island of

New Guinea, the species being already known from Thursday Island.

lpomoea congesta R. Br. Prodr. Fl. Nov. Holl. 4S5. 1S10; Van Ooststr. in Blumea
3: 500. 1940; id. in Nova Guinea, n. s. 5: 28.

Northeast New Guinea: Morobe District, Matap, alt. 4000 ft., flowers blue;
on treelet in garden, .1/. S. Clemens 41112, April 2, 1940 (A).

Distribution: Pantropical.
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Ipomoea gracilis R. Br. Prodr. Fl. Nov. Holl. 484 1810; Van Oo tstr in Blumea

3: 516. 1940; id in Nova Guinea, n. s. 5: 30.

Netherlands New Guinea: idt'iiluir^ River, Hrnihard Camp, scrambling over

low stands of Finis and Hibiscus tihaeeus i ringing creeks ol river flood plain at SO

m.; flowers pink, /.. J. Brass 13940, April 1039 (A, L).

Distribution; Coasts of the Indian and Pacific Oceans, also more inland: Mada-

gascar and adjacent islands, British India, Ceylon, Indo-China, Malay Peninsula,

Malay Archipelago, Philippine Islands New Guinea. North Australia, Pacific Islands;

according to llallier in Me\ii o and the West Indie-.

Ipomoea aquatica Forsk. Fl. Aeg.-Arab. 44. 1775; Van Ooststr. in Blumea 3: 528.

1940; id. in Nova Guinea, n. s. 5: 30.

Northeast New Guinea: Morobc District, vicinity of Kajabit Mission, alt. 800-

2000 ft., M. S. Clemens 10604, Aug.-Dcc. 1939 (A).

Distriiu iion: Pantropical.

Ipomoea alba L. Sp. PI. 161. 1753; Van Ooststr. in Blumea 3: 547. 1940; id. in

Nova Guinea, n. s. 5: 31.

Northeast New Guinea: Morobe District, Wantoat, alt. 3900 ft,, flowers white;

M. S. Clemens 41175, April 11, 1940 (A).

Distribution: Pantropical.

Ipomoea asterophora Van Ooststr. var. suhglabra \"an Ooststr. in Blumea 3: 563.

1<)40; id. in Nova Guinea, n. s. 5: 33.

Netherlands New Guinea: Idenburg River, Bernhard Cani|». climbing on fringe

vegetation of deeplv flooded rain-forest, alt. 50 m. ; flowers pink, L. J. Brass 1.M0,

April 1939 (A, L).

DisiRim Hon Kndemic in New Guinea.

Lepistemon urceolatum (R. Br.) F.v.Muell. S\>: (\n-n, Austr. PI. 94. 18:

Van Ooststr. in Blumea f>: 344. 1943; id. in Nova Guinea, n. s. 5: .^S.

Northeast New Guinea: Morobe District. Boana, alt. 3000 ft., common vi

M. S. Clemens s. n., May 23, 1940 (A); id., Wantoat, open woods; flowers uh

M. S. Clemens 41IN7, Man li 30, 1040 (A). Papua: Central Division. Malulu,

1250 m.; twining on forest regrowth bushes, L. J. Brass 5535, Sept.-Nov., 1953 (A).

Distribution: Eastern part of the Malay Archipelago (Celebes, Moluccas). N

Guinea, tropical Australia, Bougainville Island.

RlJkSHERBARlUM,
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CHIN, NEW CHINESE PLANTS

DESCRIPTIONS OF NEW CHINESE PLANTS

Faith Chun

Types of the new species described below are deposited in the herbarium
of the Botanical Institute of San Yatsen University; duplicates have been

set aside for the herbaria of the Arnold Arboretum and the Institute of

Economic Botany of the National University of Kwangsi.

Capparia urophylla sp. nov.

Frutex vel arbuscula usque ad 4 m. altus (fide Liang) inermis floribus

exceptis glaberrimus oh aspect urn delicatum satis jucundus ramulis teret-

ibus albido-viridibus hornotinis filiformibus modice elongatis annotinis

gracilibus anno tertio 4-5 mm. crassis. Stipulae caducae ignotae. Folia

decidua disticha tenue herbacea tempus fructu chartacea supra laete

viridia subtus pallidiora sicco flavescentia subconcoloria ambitu satis

variabilia elliptica elliptico-lanccnlala iniima interdum elliptico- vel ovato-

trapezoidia basi cuneata circa medium in caudam longam contracta;

caudae laminis paululo longiores vel subaequantes graciles medio 1.5-2 mm.
latae rectiusculae curvatae vel interdum falcatac apice obtusae vel

truncatae; laminae (cauda inclusa) 3,5-7.5 cm. longae 1.2-2.2 cm. latae

margine paulo incrassata sicco crebre obscureque crenulatae costa et nervis

utrinsecus circ. 5 obliquis procul ante marginem arcuato-anastomosantibus
venulosis tenuibus siccitate utrinque eminentibus trabeculis crebris sub
lente tantum proininulis; peiinli uliformes 4-5 mm. longi supra canalicu-

lati. Flores medio< res axillary solitarii nutantes albi pedicellati; pedicelli

graciles 8 mm. longi teretes: sepala 4 imbricata chartacea concava minute
glanduloso-maculata utrinque plus minusve floccoso-tomentella inaequalia,

exteriora 2 majora 4.5-5 mm. lon<ia S ,v5 mm. lata lino late obovato apice

leviter incurvo altero subrotundato valde cucullato, interiora angustiora

4 mm. longa 2 mm. lata elliptii o-oblouua; petala 4 teuuia utrinque floccoso-

villosula margine ciliata subae(|ualia 5.5 mm. longa, latiora elliptico-oblonga

2.5 mm. lata, reliqua spatliulato-nblonua 2 mm. lata; stamina circ. 18.

filamentis filiformibus 10 12 mm. longis ante anthesin sinunso-pluriplicatis:

antherae dorso atfixae oscillatorii brunnescenlibiis anguste ovoideis 1.2

mm. longis basi breviter discretis apice minute umbonatis; torus crassus

glaber obscure 4-lobatus. Gynophorum 6-14 mm. longum glabrum. Ovar-

ium purpurascens glabrum ovoideum sursum leviter contractum, placentis

2 ovulis paucis. Bacca globosa 6-8 mm. diam. flava dense papillosa, pedi-

cello 12 mm. longo suffulta.

Kwaxcsi: Hsinir-()n I Lien. Hv, a -Kiansr Hsiang, Lao-Fu Shan, shrub at the foot

Chung 81701 (type) ; same district, Hwa-Kiang, side of stream, shrub in young fruit,

Nov. 3, 193 7, Z. S. Chung ,V.?67V>,- Pai Sou Hsien, Liang-Chiang enroute to Bai-Sou

city, base of San-Ta Lint:, shrub 1.3 m. tall, fruits vellow, Aug. 17-18, 1037, Y. W.
Taam 6. Kwaxgtunc: Shi-Wan-Ta Shan, Ta-Chi-Hsu, in dense woods of ravine, in

young fruit, shrub 4 m. tall. Aim. 10, 1
( )37, 11. Y. Liang 70019.

This is a very distinct species of a beautiful delicate habit, with usually
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long-tailed leaves, solitary small white 4-merous flowers, comparatively

few stamens on long flexuously folded filaments, and a 1 -celled ovary with

apparently few-ovuled placentas.

Arbusculus. Ramuli robusti obtuse angulati sine lenticellis hornotini

purpurascentes annotini nigreseenles vetustiores griseo-brunnei_ tenuiter

striali lenticelhs perpaucis instructi. Gemmae atro-virides ovoideae ob-

tusae 3 mm. longae. perulis paucis exlerioribus subrotundatis interioribus

ovatis glabris margine breviter ciliato excepto. Folia coriacea glaberrima

quinqueloba lamina latiora quam longa 12-20 cm. lata 8-14 cm. longa,

supra olivacea nitida subtus intense purpurascentia, basi cordata sinubus

apertis profundis interdum subtruncata sinubus fere occultis; lobi dimi-

diam laminam attingentes. duobus inferioribus fere horizontaliter divari-

catis quam ceteris vix minoribus, lanceolato-ovati subito longo-acuminati

;ipicibus muenmulatis margine integris vel obscure crenulatis raro versus

apicem loborum inciso-paucidenticulatis; nervi primarii validi elevati

supra initio purpureo-colotati nervis secundariis nervulisque densis elevatis

conspicue reticulatis conjuncti. Inflorescentia andro-monoclina terminalia

paniculata multiflora pedunculo glabro tereti 2.5-4 cm. longo insidens;

pedicelli circ. 5 mm. lond glabri; sepala 5 viridia concava oblonga vel

ovato-oblonga, 4 mm. longa. obtusa e.xtus glabra intus sericeo-floccoso-

villosa margine ciliata; petala 5 sepalis breviora glabra suborbiculana

3 mm. longa margine undulata: stamina S. antheris elliptico-oblonuis. !.,->

mm. Ion-is. filament is glabris, 4 mm. hmgis; discus crasstis extra -stamineus,

ovarium dense pilosum, stylo curvato glabro vix distincte bilobulato, 2 mm.

longo supra medium canaliculate) et papilloso apice decurvato coronans.

Fructus non visus.

Kvvancsi: Yao Shan, I.o Hsian-. in tlower. May 'i. 1<) ?o. .S. S. Sin 8958, Bot. Inst.

Herb. Xo. 124506; Ku-Chen, June 21, 19.U, S. S. Sin 255!!, Bot. Inst. Herb. Xo.

1245^5; Hsiang Hsien, Shan- Ku-Clmn. Five Finuer Mountain, Miiall shrub 4 m. tall

on peak, leaves preen above, purple-red beneath; petals white, June 19, 19.56, C.

Uani; .mr>8 (Bot. Xo. B/581) (type).

This species belongs to the Sect. Spicata but is no more closely related

to any one species than to another of that Section. It has the villose sepals

of Acer vrianthum Schwerin with the inflorescence of A. sinensc Tax. From

both of these, our new species differs in lame subequally 5-lobed. strictly

glabrous leaves with the two basal lobes as large as the upper ones and

horizontally spreading. In all the flowers examined from specimens pre-

served in formalin the style is not distinctly bilobed as in most species of

the genus but has the stigmatic portion separated only by a longitudinal

groove and in time becomes strongly revolute.

This is a most attradive maple, with beautiful St rongly-veined two-

colored leaves, the brilliant purplish red color of the lower surface

contrasting vividly with the bright olive green of the upper surface. Efforts

are being made to collect .seeds of this lovely plant for introduction as a

garden ornament.

Mahonia subimbricata W. Y. Chun & F. Chun, sp. nov.

Arbuscula ut videtur humilis caulis (partibus inferioribus ignotis) hor-

notinis luteo-viridibus nitidis striatis 8 mm. crassis basi perulis arete
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imbricatis purpurascentibus scariosis striatis apice obtusis erosulis involutis.

Folia multa conferta, 12-22 cm. longa, rhachi subterete tenui unilateraliter

sulcata basi stipulis binis subulatis rectis 4-5 mm. longis suffulta, inter-

nodiis brevibus antrorsum decrescentibus posteriore vix ultra 20 mm. longo

anteriore 5-10 mm. longo. foliorum paribus 11 13 porrecto-patentibus

jugo inftmo multo minore 6-8 mm. supra petioli basin inserto, secundo ab

aliis remotiore, jugis superioribus contiguis antrorsum manifeste imbri-

catis. Foliolum terminale maximum 2.5-4 cm. longum oblongo-ovatum

symmetricum basi rotundatum vel cordatulum, margine 5-7-dentatum,

foliola lateralia parva inaequalia a medio folii utrinque sensim decrescent ia.

media 2.5-3.5 cm. longa circ. 1.5 cm. lata, superiora inferioraque 1.5-2

cm. (raro usque ad 2.5 cm. ) longa. ovata vel elongato-ovata subito longeque

acuminata basi truncata margine anteriore 3-5-dentata posteriore 6-8-

dentata dentibus erectis irregularibus tenuibus spinuloso-apiculatis spinu-

lis leviter incurvatis. rigide coriacea supra olivacea subtus glaucescentia

(e nota ad vivum), sicco supra opaca nervis primariis 3 impressis tenuibus

evenulosis supra medium evanescentibus subtus flavida subnitida nervis

primariis leviter tantum elevatis venulis indistinctis. Racemi circ. 13

aggregati 7-9 cm. longi simplices pluritlori tloribus inter se 4 mm. dis-

tantibus basi bracteis scarioso-membranaceis elliptico loratis circ. 12 mm.
longis 5 mm. latis purpurascentibus striatis apice oblique truncatis

fibrilloso-erosulis instructi. Flores (pauci tantum satis expansi) flavi:

bracteolae anguste ovato-oblongae acutae concavae incurvatae pedicellis

ad 3 mm. longis tenuibus fere duplo longinres; sepala concava 3 externa

minima late ovata, 2 mm. longa 1.5 mm. lata 5-nervia. cetera obovato-

oblonga 3 mm. longa. 3 media 2 mm. lata 5-nervia. 3 interna leviter angus-

tiora 3-nervia: petala sepalis inlernis conformibus paullo vel vix minora

1-nervia nervo supra medium biramoso, apice obtusa integra basi attenuata

biglandulifera glandulis lineari-ellipticis divaricatis. Stamina petalis paulo

breviora, fllamentis linearibus levibus, antheris aequilongis angustioribus,

connectivis obtusis. Ovarium anguste ellipsoideum 2 mm. longum estylosum

uniovulatum (an semper?), stigmate magno discoideo. Bacca ignota.

Kwangsi: Ching-Hsi Hsien, An-Tch District, TunR-Kons,' Village, shrub on forested

We have not been able to associate this neat and very attractive plant

with any of the Asiatic species of the genus, on account of its distinctive

foliage. The rhachis of the leaves has relatively short internodes, which

decrease in length upwards so as to make the upper leaflets overlap each

successive pair. Furthermore the leaflets are not uniform in size, those

near the middle of each leaf being largest, with a noticeable gradual diminu-

tion in length towards both extremities. The leaves are reminiscent of

those of M. conjoin Takeda. but that species has larger, differently shaped

leaflets with fewer coarser dentations, larger more numerous crowded

flowers with bifid petals, and a distinct style.
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THE ARNOLD ARBORETUM DURING THE FISCAL YEAR
ENDED JUNE 30, 1948

Horticulture.— During the past year special efforts have been made

to improve the grounds and rearrange the plantings so that they can be

maintained with a minimum of hand labor. Labor costs have doubled since

1942. Less labor was used on the grounds than during the previous year,

but mechanized equipment has mad.' the labor more effective.

Ten tons of fertilizer and several tons <>i lime were applied to various

collections, particularly the elms, lilacs, rhododendrons, maples and

viburnums. The response of the trees and shrubs justifies the fertilizer

application.

The "Blitzer" mower, drawn by a tractor, has proved to be a major

factor in keeping the grounds neat, and in reducing fire hazards. The

improvement is especially striking in the Conifer Collection.

The mulching of the trees and shrubs with spent hops from a local

brewery has been very ellective in promoting growth and reducing weeds.

Last winter we obtained 2824 cubic yards of peat moss at a cost of $882.

Much of it was distributed along Meadow Road where we are to plant an

azalea collection, some was used in the Shrub Collection and a considerable

stock pile has been accumulated. Peat moss is now used in practically all

new plantings.

Many of the plants in the Shrub Collection have been rearranged, and

eventually we plan to move the vines to the wall along the Arborway.

The shrubby Conms were moved to the bussey Hill area. The best of the

deutzias, spiraeas and weigelas have been moved to the Shrub Collection

and the rest moved to Weston.

Mr. John S. Ames contributed $3000 to be used specifically for the reno-

vation of Peter's Hill, an area long neglected due to lack of labor. Work
was started in June and we expect to complete the removal of dead and

surplus trees by fall so that the area can be seeded to grass and new
plantings started as soon as possible.

A collection of 36 color prints was made and displayed at the Spring

Flower Show. Both color and black and white photographs have been made
for projection and publication. Our horticulturist has given IS lectures

during the year, largely to garden club groups. The usual number of

ARXOLDIA. our journal of popular information, haw been issued.

The assistant horticulturist spends most of his time checking the names
of plants removed from or added to the collections so that our records

are always up to date. During the year, 4173 display labels and 1246 rec-

ord labels were made.

We received 1087 cuttings or scions. 974 packages of seed and 861

plants during the year. Our propagator grew 60 flats of seedlings, rooted

652 cuttings and made 2,290 grafts. He distributed 317 cuttings, 695
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packages of seeds and 459 plants. In

Metasequoia seeds, which were sent to

distributed over a wide area.

The Case Estates in Weston have proved to be of great value in the

Arboretum work. The nurseries now include 1600 kinds of plants. Many of

the less ornamental shrubs are in a permanent planting and consist of 418

species and varieties. The hybrid seedlings developed at the Arnold Arbo-

retum are tested at Weston. Approximately seven acres of land are used

for tree breeding test plots and half an acre of hybrid corn was grown for

the Bussey Institution. The Department of Landscape Architecture is

slowly developing its project and the Weston Garden Club assists with the

perennial garden and in return obtains cut flowers for its work in local

hospitals. Several horticultural experiments are being conducted on this

A new hybrid cherry has been distributed to cooperating nurserymen.

This hybrid is a semi-double flowered dwarf plant which retains its flowers

for a long period. It has been named "Hally Jolivette," the maiden name

of the wife of the plant breeder. Several apple hybrids have been distrib-

uted for testing, but have not yet been named. Some of the new Forsythia

hybrids show much promise. Root stock studies are being continued to

discover dwarfing stocks for both ornamental and commercial trees and

shrubs. Cytological studies have been largely confined to work with x-rays.

Comparative Morphology.— Professor Bailey and his co-workers have

continued their investigation of the comparative morphology of various

dicotyledonous families with special emphasis upon the structure of carpels

and stamens, nodal anatomy and pollen morphology. A wealth of carefully

preserved material, collected by Dr. A. C. Smith in Fiji, has enabled Dr.

B. G. L. Swamy to complete a very thomimh and significant study of the

Degeneriaceae. Mr. J. E. Canwright is completing a comprehensive study

of the Magnoliaceae, Mr. R. W. Vanderwyk of the Annonaceae and Mrs.

Lillian X. Money of the Monimiaceae. Mr. Armando T. Hunziker, a Re-

search Fellow from Argentina, is initiating an investigation of the Lar-

dizabalaceae. Two observations of particular significance have been: (1)

that the Xew Caledonian endemic. Amhorella tneopoda Baill., is a new

morphological type of vesselless dicotyledon, and (2) that the wood of

the much discussed Metasequoia contains traumatic resin canals indicative

of relationship to Sequoia rather than to Taxodiuni or other genera of the

Taxodiaceae.

The Herbarium. — During the year 9395 specimens were mounted, of

which 8480 were added to the herbarium, which now contains 634,487

specimens.

Accessions during the past fiscal year numbered 59,955 specimens, of

which only 12,112 came through exchange, the greater part coming from

subsidized exploration and work of our staff. Some of the more important
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exchanges consist of 4803 specimens from the Natural History Museum,

Paris (material from southeastern Asia, New Caledonia, and western

Africa), 1657 from the Botanic Garden, Singapore (material from Malay),

and over 1200 specimens from the Rijksherbarium, Leiden (material from

Siam). Our largest accession is the work of a staff member, the 26,000

specimens assembled by Dr. A. C. Smith during his nine months of field

work in Fiji. As results of subsidies given to Chinese' botanists in previous

years, over 15,000 Chinese specimens were received from the National

Szechuan University, over 2400 from the Yunnan Botanical Institute, and

a smaller number from National Central University. Nanking. Of special

interest among these latter collections is material of recently discovered

living plants previously known only as fossils. As a result of our close

co-operation with Chinese botanists the Arboretum was able to acquire seeds

of the Metasequoia and make the fust general distribution of them to

botanic gardens and horticulturists in America and Europe.

A total of 14,658 specimens was sent out from the herbarium, most of

which (907 unmounted and 10,972 mounted) represent continuation of

inter-institutional transfer of American tropical material to the Gray Her-

barium in Cambridge.

The Arboretum has received 39 requests for the loan of herbarium

material. These came from 12 American and ° foreign institutions and

involved 3902 of our specimens. For the study of our own staff, 2274 speci-

mens were borrowed from 6 American and 6 foreign institutions.

Professor Rehder has continued work on the bibliography and synonymy

of American cultivated trees and shrubs. The large volume, now mostly

printed, will probably appear next year. Dr. Merrill has finished his

detailed study of the botanical works oi Ralinesque and sent his bulky

manuscript to the printer. He sailed for Furope May 15 to attend the

symposium on botanical nomenclature held at Utrecht, Holland, being

one of three delegates representing the United States. Having three weeks

in England and three in Holland, he was able to accomplish consider-

able botanical work in the major herbaria at London. Kew, and Leiden.

Dr. Johnston finished a report on some of his botanical work done in

Panama during the recent war and has resumed work on the West Indian

and Central American Boraginaceae. preparatory to writing an account of

the family for the Flora of Trinidad. Dr. Smith, absent during a year of

field work in Fiji, returned to the Arboretum in March and began organ-

izing his extensive collections for study. Dr. Kobuski furthered his studies

of the Theaceae. In addition to his other duties he assumed rather heavy

editorial duties during Dr. Smith's absence. Dr. Caroline Allen finished

her very detailed and critical account of the Panamanian Lauraceae and

worked on representatives of the family from northern South America.

Dr. Perry continued work on the Papuan flora and started studies on the

Chinese flora.

Bibliography. Dr. Frans Verdoorn continued to edit his Chronica

Botanica, "A New Series of Plant Science Books," and the Annales Crypto-
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gamici et Phytopathologici, and established a

publication of reprint editions of rare classic :

of Biologia, a report of international activities in tne Dioiogicai sciences,

was concluded in December 1947. Volume 2 will be issued this autumn

as a small annual. Work on the Index Botanicorum continued, as in pre-

vious years, with two administrative assistants devoting almost full time to

this work. The card files, needed before the actual compilation of the

Prodromus to the Index can be started, are now nearing completion.

The Library. — During the fiscal year just ended about ninety percent

of the pre-Linnaean books were sent to the Houghton Library on tempo-

rary deposit (until such time as we shall have better facilities for their

storage). The present library space available here for these books is not

the best. The upper library gets too hot in summer and too cold in winter,

and as a result the old leather bindings suffer greatly. If any of these

books are urgently needed, it is a matter of from twenty-four to thirty-six

hours for the Harvard messenger to bring the books over from Cambridge.

These books are shelved as a unit, in the same order in which they were

shelved at the Arboretum. The remaining ten percent are a "must"; they

are needed here. The latter have been treated with a leather preservant,

and those in need of repair have been repaired and restored by a craftsman.

The resulting empty shelves have enabled the librarian to remedy the

overcrowding of other shelves, namely those containing monographs; a

job of shelf-reading and dusting accompanied the moving.

There has been some rearrangement of books in the main library. In

several sections the books have been given individual numbers, thus

making the finding of references much easier for the staff.

We continue to fill the gaps in foreign periodical literature, German as

well as Japanese; some through journal exchanges, some through the

Library of Congress Mission. We were very fortunate in receiving micro-

films of several German periodicals, the originals of which were destroyed

during the war.

Interlibrary loans were heavier than in previous years, 685 volumes

having been borrowed or loaned; there were also many requests for typed

copies of original descriptions, microfilms, and photostats.

The photograph file is being brought up to date, especially that section

which deals with the Arnold Arboretum.

There were 248 bound volumes added to the library, bringing the total

to 46,765; 185 pamphlets were catalogued and put into pamphlet bindings,

and these now total 14,148.

The main catalogue received additions of 825 cards, and the Gray Her-

barium cards were increased by 4,629.

A new steel file was acquired for the slips of the Polynesian bibliography.
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Georgiana Wells Sargent bequest, and $10,000.00 from the William Pres-

cott Wolcott bequest. Funds for current use include $3,000.00 from John
S. Ames for the specific project already described, $400.00 for Chinese

Exploration, $50.00 for the William H. Judd Fund, $6,680.00 for the

Rafinesque Publication Fund, and $8,583.65 from the "Friends of the

Arnold Arboretum" for improvement of the grounds.

The total income for the year was $170,134.00 and expenses were

$172,428.00. The deficit was greater than indicated because the publica-

tion fund and the grunt for special work on Peters Hill are to be expended

largely during the following year. The deficit during the past three years

has amounted to more than $30,000.00, and has practically wiped out

the credit balance built up during the war years. The added endowment
and contributions from the Friends of the Arnold Arboretum should per-

mit normal maintenance and operation- during the coming year. However,
we have not replaced the plant pathologist who retired in 1940. nor the two
taxonomists, an assistant librarian and a technician, who retired or resigned

Bibliography of the Published Writings of the Slafl' and Students

July 1, 1947— June 30, 1918
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