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The present restrictions on travelling
facilities have limited fiéld observation to a relatively
smell area, Consgequently, a number of species (A,filifolius,

A, digtechyus, A.tumidulug and A,geyanug var.sduamulatus)
could not be studied in their natural habitats, nor could

fresh material be obtained in these cases, It is regretted
t o0, that as a result of the present war, it was not possible
to procure the various types and co-types from overseas
herbaris for comparison and verification and it is fully
realised that for this reason the value of this study is not
what it might have been. I had, however, at my disposal
all the available material of nearly all South African Herbaria,'
whieh enabled me to study and compare plents from widely

different localities and growing conditions,

My sincere thanks and apprecistion are tendered
to the Curators and Directors of the Mc Gregor Museum,
Kimberley, the South African'Museum, Cape Town, The Albany
Mugeum, Grahamstown, the Natel Herbarium, Durban and the
Netionel Herbarium, Pretoria; to the Professors of Botany
of the Natal University College, Pietermaritzburg, fhe
University College of the Orange Free gtate and the Potchef-
gtroom University College for the loan of specimens.

In perticular, I wish to express my gratitude:

to Dr. E.P.Phillips, Chief of the Division of Botany
and Plant Pathology, for the many facilities afforded during
ny frequent visits to the National Herbarium,

to Misse L.Chipﬁendall, agrogtologist to the National
Herbarium, who helped %o clear meny difficult points, and

to Miss M.D.Gunn who kindly placed at my disposal
14iterature from the Natiomal Herbarium Librery.

To Prof. A.P.Goossens of the Potchefstroom
University College, I am indebted for the loan of the
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unpublished typeseripts of Dr. Fisher and Messrs. ¥, 0,
Papendorf and T,J.Steyn as well as other literature.
Furthermore, his sympathetic encoursgements throughout
the course of the present study and many little acts of

generosity will always be recalled with gratitude.



INTRODUCTION

(a Historical1)

In this country, Bews (1918) may be regarded

as the pioneer of anatomical agrostology. His "Grasses and
Grasslands of South Africa", though primarily an ecological
treatise, contains illustrated descriptions of the leaf-
enatomy of the most important native grasses, He also
introduced an economical aspect by pointing out that , to a
degree, palatability to stoek varies inversely with the
amount of sclerenchyme present in the leaf.

Phillips (1931) included, amongst text figures,
diagrammatic sketches of grass leaves as seen in transverse
section, but made no comment upon their anatomy,

The differences encountered in the leaf-anatomy
of the wvarieties of Themeds itriandra Forsk., enabled Goossens
and Theron (1934) to compile a diagnostic key, based chiefly
on the charascters revealed by the epidermis in surface view.

The leaf-anatomy of the South African species
of Arigtida ILinn, was investigated by Theron (1936). He
wag able to construct a key to the species based solely on
anatomical cheracters, The outline of the leaf as seen in
transverse section and the features of the motor cells
afforded a basis for primary and secondary grouping in tle
key.

Phillips and Bredell (1937) resorted to root-
ant lgafnanatomy in an attempt to separate the South African
species of Elyonurus Humb.& Boupl. and supplied an anatomical

key.

1).Acco'unts of the earlier contributions to the study of
the grass leaf were given by Brob (1896), Papendorf
(1940), Steyn (1943%) and others, and repitition here
would be superfluous, A brief outline of the work
hitherto done on South African grasses, however, may
be useful.



In 19%8 a monograph on the monotypic genus
Ctenjum Panz., including an anatomical deseription,
appeared by Goossens and Theron,

A revision of the material of the South
African species of Sporobolus R.Brown, was undertaken
by Googseng in 1938, This genus did not lend itself
to a classification based on anatomical characters alone,
and in the key these were employed in conjunction with
external morphological features. The most significant
features for taxonomicel purposes were the absence or
presence of colourless parenchyma, arrangement of the
chlorophyll tissue, the mnature and digtribution of the
motor cells and the structural features of the epidermis.

Figher (1938) described and figured the
leaf-anatomy of a number of Natal grasses./gﬁﬁi%%g%%%%g S
this publication was followed by & study of the geners
Chloris Schwartz and Eustachys Desv. Subsequently ©1940)
both these papers were incorporated in a comprehensive
work on the tribe Chlorideae, which to date, has not
appeared in print.

The publication by Goossens (1940) of Bewsiw
piflora, formerly a species under Diplachne Beauv., was
supplemented by a figured account of the anatomy of the
leaf and shoot.

Papendorf (1940) studied the leaf-anatonmy
of the South African species of Agrostig ILinn. He also
was not able to construct & key based on intermal
morphological characters alone.

The South African members of the genus
Setaria Beauv. were revised by De Wit (1941). He devoted
a few pages to the anatomy of the genus, but anatomical
degeriptions and text figures were lacking. He came to
the conclusion that Setaria did not provide an accurate

meang of identifying closely related species anetomically.
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Schweikerdt (1942), in his revision of
the genus Elytrophorus Beauv., supplied anatomical
desgeriptions and text figures. An anatomical key was
not given, but anatomical features (surfaces of the leaf
in transverse section and characters of the motor cells)
were employed in the morphological Xkey.

Steyn (1942) gave a critical review of
the work done by Phillips and Bredell (1937) on Elyonurus
Humb. & Boupl. He endeavoured to show that the
distinctions xEmmgmized between the species recognised
by these aufhors were not justified either on anatomical

or on external morphological grounds.

(b) Anatomy as a Taxonomic Method

Congidering that the detailed study of the
anatomy of grasses is a very recent innovation in Systematic
Botany, it is not surprising that a diversity of opinion
existe as regards its values and limitations as a taxonomic
method. Mueh hag been contributed to our knowledge of
the grass leaf, especially during the last decade, dutb
the results are varied and the conclusions often conflicting.

Arber (1925), for instance, confidently
escerts, "In meny cases genera, even species, can be
determined on structural grounds alone", and agaein,

-

" ancestral properties of the leaf are not obliterated
by environment", and she laments the faet that "..... |
Systematic Botany ignores the vegetative parte and
concentrates on flowers and fruits”. In het "Gramineae"
(19%4) she states: "Indeed, the study of the leaves

of the Gramineae awakens continual surprise at the range

of variation which they represent, They show so many



constant anatomical differences that transverse sections
often give critical help in cases of doubtful identificationE,
Goossens and Theron (19%4) gquote, and presumably endorse,
the statement of Prat (1932) that, "the epidermis
supplies sufficient differences to distinguish not only
groupe of plants, but also genera, species and varieties”,
Gher investigators again, have not met
with the same success, and their conclusions are less
reagsuring, especially when it comes to dealing with
closely related species, Thus De Wit (1941), while
admitting that Fisher in the study of Chloris and
Eustachys was able to distinguish species by anatomical
characters alone, points out that the number of species
in these genera is small and easily separated macroscopically,
In the genus Setaris he found anatomy of no assistance
in determining closely allied species and stated thet
their classification should be carried out independently
of anatomy. In support of his views, he quotes Lewton-
Brain (1904): "In meny cases the aratomical structure
of leaves of nearly related species is very similar if
not practically identical”, and further, "we must not
rely too much on leaf-sectlions for separating closely
allied species”. He finally sums up with the statement,
"When & typical specimen is selected and investigated
it may be found to differ from a related species when
again compared to a typical represgentative. However,
as soon ag less characteristic individuals are drawn
into the picture, the characters vary to such an
extent that no decision ag to name seens warranted.
This does not adpply, of coufse, to species of remote
relationship in the genus, as clear differences exist
in that case".
Vickery (1935) too, regards anatomical

keys with caution. In digcussing the work done by
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Breakwell (1914, 1915) on Australian grasses, she warns
that, though his anatomical key should be of assistance
to ecologists and pasture workers, it should be remembered
that such identification is only provisional until
complete flowering material is available. Closely
allied species may have an almost identical anatomical
gtructure, particularly in similar habitats, and even
widely separated species may strongly resemble each
other in transverse section.

The divergence of views just cited may
be attributed to the nature of the material investigated;
gome may even refer to the thoroughness of the
investigetors - vide Steyn (1943). Whatever views we
may hold, it seems clear that a great deal of research
and more convincing results are needed before unaninity
js reached on the question of whether anatomy can be
celled to aid in distinguishing plants of close affinity.

Another consideration of perheps more
practical significance confronting the systematic
anotomist to-day, is that despite the fact that anatomical
keys to the species of a considerable number of genera
are already in existence, such keys can only be used if
the genus to which a particular specimen belongs for
which the specific name is to be determined, is known.
That anatomy revealfs nb generic distinctions, was
already noted by Hackel (18&9): "Neither are the
Andropogoneae to be separated from related, or even
from the very remote tribe of the Chloridese on anatomical
grounds, nor does there exist any anatomical feature or
combination of features which 1is peculiar to one genus

alone".1) ‘To this he adds that the sub-genera may

1)The translation is mine.
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occasionally manifest a uniform anatomical structure,
only when they consist of less than ten species,

The desirability of a key for South
African grasses based on vegetative parts has been
emphasized by John Phillips (1935) and Fisher (1940),

As the natural relationships between grasses are nét
reflected in their anatomy, such a key must necessarily
be highly artificial. This was well illustrated by
Schweikerdt (1941) in discussing Theron's anatomical
classification (1926) of the genus Aristida.

A more profitable method of approaching
the problem would seem to compile a key Ffor the most
important grasses within each ecological or geographiecal
area (vide Burr and Turner (1933)), rather than to
concentrate on the species of each genus separately,

The advantages of such a key are obvioug, and may best

be illustrated by means of typical case. A farmer is
interested in a certain pasture grass, or suspects a
particular grass of poisoning his stock during spells

of drought. He is desirous to obtain certain information
and takes a specimen, without flowering culms, to a
botanist for identificatiom. If the genus to which the
gspecimen belongs cannot be recognised offhand, no attempt
at the identification could be made, even if a key for
that particular genus existed. On the other hand, with

a vegetative key for all the common grasses of the ares
from which the specimen was taken, after a few preliminery
gquestions the identification could be proceeded with in
~the normal way.

It is not intended, however, to minimize
the regults already achieved in this field, but the knowledge
so far accumulated, would in my opinion be of greater
practical value if inecorporated in a key of the type

suggested above.
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The genus Andropogon (¥»dpds ,a man+miyer,a beard)
wasg deseribed by ILinnaeus in 1753 with A, distachyus
ag the type. The name evidently refers to the conspicuous
white hairs fringing the joints and pedicels, With the
numerous subsequent additions +o Andropogon in the
Linnaean sense, the genus became a very large and un-
wieldy one, embracing elements of a very diverse and
heterogeneous nature. Consequently, from time to time
various authors have pruned away different natural groups
within the genus and promoted them to generic rank.
Thus the majority of the 12 species originally described

by Linnaeus have subsequently been separated, e.g.

A.contortus is now referred to Heteropogon, A.divaricatus
and A.alopecuroides to Migcanthidium, A.schoenanthus

and A.nsrdus to Hyparrhenia, while the last species,
A.fasciculatug, is unidentifiable,

Thunberg's "Flera Capensis" (182%) makes
mention of 5 species under Andropogon, all of which
to-day are grouped under other generiec heads.

Neeg (1853), who worked on the meterial
collected by Drége, Ecklon and Zeyher in this country,
described 6 species under Andropogon. Of kkzex these,
only A.eucomus, A.amplectens and A,appendiculatus have
remained in the genus.

In Steudel's work on grasses (1855),

5 species of Andropogon were degcribed from South Afries
(A.distachyus, A.amplectens, A,filifolius, A,sppendiculatus
and A.eucomus), not including many which have subsequently
been separated from the genus:

Hackel (1889), in his excellent monograph
on the Andropogoneae, gave a very wide definition of the
genus and included elements like Sorghum, Chr ogon
and Heteropogon which Bentham and Hooker (1883 ) hawd
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previously described as distinct genéra. 0f the 193

species described, 7 were from South Africa, viz. A.eucomus,

A.sppendiculatus, A,schirensis, A.amplectens, A,filifolius,
A.Schinzii and A.distach » not counting those which

to-day are referred to other genera.

Stapf (1900), in Dyer's "Flora Capensis",
followed Hackel's classification. In all, %2 species
were recognised of which to-day only 7 (the same as
guoted in the preceding paragraph) are still retained in
the genus.

Wood (1908) described and figured 5 species
of Apndropogon, of which only A.distachyus belongs to the
genug in its modern conception. A.pertusus has been
transferred to Bothriochloa and A,Schimperi and A,Buchanii

t o Hyparrhepisa. A,Schlechteri must be referred to
Hyposynium Neeg, but after careful perusal of the relevant

literature, I have come to the conclusion that it has not
yet been published under this genus.1)

In "Flora of Tropical Africa"™ (1934) the
genus underwent a drastic revision by Stapf, who not only
restored many genera of EBentham and Hooker's claseification,
but went even further in the creation of new genera,
Consequently, the genus was left with about 100 gpecies
of which 10 occur in South Africa. Yet in this restricted
sense, the genus Apdropogon is probably more heterogeneous
then any other other genus of the Andropogoneae, as Stapf
nimself observed (1934). He points out further that the
gpecies fall into three fairly natural groups besides the
sub-genus Eu-Andropogon. They are only loosely connected
with it and may even be entitled to rank as digtinect
genera., All four groups have representatives in South

Africa.

The genus is of tropical origin and the

1) This hes subsequently been confirmed in a letter
from Mr. C.E.Hubbard, Kew,
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bulk of the species are confined to the tropies of both
hemispheres. They are an advanced group and show some
interesting adaptations., Hackel (1889) observes that
the first leaf of the seedling is broad and falls almost
horizontally, whereas the leaves of the older plants
ueuelly are much narrower and striect. From this he
concludes that the Andropogoneae are a recent group
which has adapted itself to adverse climatic conditions,
drought and sunlight.

Bews (1929), in considering the evolutionary
trends of the family, lays much stress on the protective
devices of the reproductive organs and the reduction of
the various elements of the inflorescence. Both these
tendencies contribute either directly or indirectly to
the efficiency with which the various functions relating
to the production of seed and the propagation of the
species, are performed, Accepting these trends ag the
eriterion of evolutionary advance, the Andrppogoneae on
whole must be regarded as a highly specialised and a
much advanced tribe.

The inflorescence in Andropogon is subtended
by a spathe or spatheole - a modified leaf sheath - which
envelopes the whole inflorescence in the young state. As
the spikelets mature, they are gradually pushed out of the
spathe by the elongating peduncle, The primitive panicle -
in other genera of the tribe, e.g, Sorghum, it is wide and
open - in Andropogon is reduced %o paired $rarely solitary)
or fagcicled spike-like racemes.,

The genue falls into two groups with regard
to the characters of the joints and pedicels. In Stapf's
sectiong (193%4) Leptopogon and to a lesser degree in
Eu-Andropogon the more primitive condition prevails with
these members linear to finely filiform. The more advanced
condition is met with in the sections Piestium and Notosolen.

Here the joints and pedicels are distinctly widened upwards,
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with the tips deeply hollowéd and cupular, serving as
a receptacle for the succeeding joint and pedicel or
for the pedicelled spikelet respectively. These
modifications facilitate in the disarticulation of the

rachig and the liberation of the épikelets which fall
entire.

The spikelets are one-flowered and

arranged in pairs: one is pedicelled and male, the
other sessile and bisexual. Assuming that the many-
flowered Ezuiikimsm spikelet represents the primitive
gtate, the one-flowered condition was arrivéd at by
reduction of the number of flowers in the spikelet.
In the Andropogoneae the reduction proceded from below,
the lower flowerg being represented by the lower valve
only. In the section Leptopogon the reduction has gone
even further, and has resulted in the complete sﬁppression
of the pedicelled spikelet in A,eucomus Nees. In A.
huillensis Rehdle, though the pedicel is often barren as
in A.eucomig Nees, usually the degenerate lower glume
marks the only vestige of the missing spikelet. It
would therefore seem that in this respect A,eucomus Nees
is the more advanced of the twp; the fact also, that it
hae migrated much further away from the tropics, lends
support to this view. An interesting point is raised
by the fact that specimens of A,huillensis Rendle
recorded for the Witwatersrand ares (Hutton 254, Cohen 653
and Louw $22) all possess perfecfly developed pedicelled
(male) spikelets, thus completing the evolutionary chain
between the normal pedicelied spikelet as found in the
other species of the genus and its complete absence in
A.eucomus Nees. Now essuming thet this species is of
tropical origin (ag indeed we take the whole genus to be),
and assuming that reduction marks evolutionary advance,
the problem presents itself why the more advanced condition

(with the spikeleﬁdn gquestion absent or reduced to an
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empty glume) should oceur in or near the tropics, while

the more primitive form (with the spikelet complete)

occurs at the Witwatersrand, practically the most extreme
point of its migration southwards, No answer, unless it is
purely speculative, seems possible at the present moment,

The pale is very variable in size, often
represented by a minute scale only, or entirely absent.

The genus has succeeded in evolving very
effective means of protecting the vital organs., The rdle
of the spathe has already been referred to. The gesgsile
gpikelet - the one destined %o produce the future seed-
1s firmly wedged in between the joint and pedicel and
protected by them in a very efficient way.

The valves, having ceased to aid in the
protection of the spikelet, are hyaline and extremely delicate,
The protective function, however, is assigned to the glumes,
particularly the lower, which isg of a firm, hard texture and
considerably longer than the valves which it embraces. When
the grain isg mature and the spikelet is shed entire as
already noted, it functions as an extra periearp.

An awn is produced from the upper valve.
Being hygroscople, twisting movements are effected by
changes in humidity, eventually ceusing the spikelet
containing the grain to be buried in the soil. Other
gemera of the tribe, however, have evolved larger and
probably more efficient awns, e.g. Themeda and Heteropogon.

In South Africa, the various species form
a characteristic feature of the climax stages of the

Eastern Grassveld1), though they seldom assume dominance

1) see Bews (191 8) for the grass regions of South
Africa,.



in any considerable area, A,eucomus Nees is confined
mainly to moist situations like stré% banks and ghallow
depressions where it often forms smell clans. A.Schinzii
Hack., A,amplectens Nees and A.schirensig Hochst. var.
angustifolia Stapf are more characteristic of the open
grase veld and hillsides, where they usually occur in
societies with Themeda trigndre Forsk., Cymbopogon Spp.

or Hyparrhenis Spp. A,appendiculatusg Nees grows chiefly

in vleis and along temporary streams in the areas with
which I am acquainted, but Bews (1918) states that it 1is
usuelly a mountain species.

Hackel (1889) notes that shaded situations
are essential to the germination of seeds of the Andro-
pogoneae and Bews (1918) points out that deep-rooted,
light-demanding pioneer grasses afford the shade necessary
for the germination of grasses of the climax stages and
are ultimately ousted by them. In the course of my
observations, species of Andropogon were frequently
observed on dead, or partly dead, tufte of Ersgrostis spp.
andl Aristide spDp.

Most of the species enjoy & very wide
distribution in South Africe and seem to be inddéfferent
+o0 altitude. Though the genus &g a whole is character-
istic of the Eastern Grassveld, some species penetrate
into the South Western Region (A.eucomus Nees and
A.appendiculatus Nees) or into the Sand Veld Region
A.eucomus Nees, A.,amplectens Nees, A.Schinzii Hack.
and A.schirensis Hochst. var ansustifolia Stapf.).

A, huillensis Rendle occurs in the Eastern Grassveld
Region and agein in the Western Region. The invasion
course followed by A.gayauus runth ver.sgamilatus Stapf
ceems to have been along the Western side of the continent,
as the only known records (for South Africe) are for

S. . W.Africa and Bechuanaland. A, filifoliug Steud. is

more localised and extends from the Eastern High Veld



i

of Transvaal southwards as far as Kei Mouth. As regards
A.tumidulug Stapf, a record for Barberton is the only
collection made from South Africa. A.appendiculatus
Nees and A,filifolius Steud. are the only species not
recorded for Tropical Africa, and therefore appear to

be endemic to this country.

Ecomomically, the genus is not regarded as
of great importance, partly because, despite its wide
distribution, the individual plants are usually too
sparsely scattered to exert any appreciable influence.

As pasture grasses, the species of Andropogon are usuelly
referred to as "sour", i.e. they lose their nutritional
value and become unpalatable in the advanced state. The
Australian species again, described by Turner (1895) all
make good pasturage except one or two species which are
relished only in the young state. 0f the 7 species
1nd;genous to New South Wales, four are regarded as
excellent pasture and hay grasses while three species
have good feeding qualities only when young (Maiden (1898)),
It muet be borne in mind, however, that the genus has

e wider interpretation with these authors, and that at
least some of the species referred to may be excluded
from the genus as defined by Stapf (1934). The same
applies to the Americem specieg reputed for their feeding
qualities (Hitchecock (1936)).



S e

METHOD AND MATERIAL

Whenever possible, plants collected in
the veld wefé separated into three or four parts for
preservation, so that the herbarium duplicates &as well
as a specially selected shoot and leaf destined for
sectioning, are representative of the same individual
plant. Living specimens were preserved in 70 - 80%

s lcohol, and in most cases it was necessary to remove
excessive chlorophyll prior to sectioning.

Several authors (e.g. Vickery (1935),
Fisher (1940)) have pointed out that the anatomical
fegtures of the leaf vary from base So apex and also
according to the position of the leaf on the culm, and
.that therefore, for comparative purposes, sections
should .always be cut in the same region of the blade
and the leaves selected from the same part of the plant.
The principle underlying this rule becomes apparent in
the 1light of Zalenski's lew') according to which the
anetomical structure of the individual leaves of a shoot
ig a function of their distance from the root system.
7alenski founded this generalisation on his observations
whieh indicate that the total length of vascular bundle
per unit area increases from the lowest leaf upwards.
The upper leaves of a shoot - those further away from
the water supply - possess a more xeromorphic structure
than the lower ones. My own observations are in
agreement with this statement, In the specimens
examined, there is a gradual reduction of water storage

tissue and a corresponding increase of vascular tissue

1) Discussed by Arber (1934) pp. 505 - %06,
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in the culm leaves as one proceeds upwards from the
base, The same applies to an individual leaf if &
series of sections ig cut from the base upwards (vide
p.25). TFollowing Burr and Turmer (1933), Vickery
(1935), Goossens (1938) an® Fisher (1940), I have
used only mature basal leaves?) in the present study,
and the sections were cut in the upper portion of
the basal third of the blade.2)

Transverse sections were all hand-cut,
as microtome sections have not proved entirely satis-
factory (Burr and Turner (193%3), Vickery (1935),
Goossens (1938) ete.). A safety razor blade of the
"Gillette" type gave better results then the hollow
ground razor. A relatively thick section will in
most cases reveal the different tissues with sufficient
¢learness, but it is essential that it should be cut
absolutely transverse.

Leaves of herbarium specimens were
boiled in water for about 5 minutes in order to render
the tissues soft for sectioning. The recovery of the
tissues of dried material isg on the whole satisfactory
except for the chlorenchyme which is generally in a
state of collapse. This ie in agreement with Hackel's
observation (1889) that when leaves of the Andropogonesae
are dried and subsequently soaked, recognition of the

assimilating tissue becomes practically impossible.

ible in the case of A.Schigzii Hacke,
1)g§iiﬁw%iigogp2giis bagal leaves are almost 1nv%riagiy
wenting in the flowering gtate, The_lowermos cu !
leaf was selected instead. No appreciable anatomica
difference wag found, however, between the basal
leaves and the lowermost culm leaf,

2)In t+the case of A.gayanus Kunth var.gquamulatus Stapf,
in which the leaf is often long petioled, the
section was taken at a point one-third of the length

of thelemine above itsbasal expansion.



- 16 =

Yet I found that the chlorenchyma of some specimens
recovered remaikably well. The extent of recovery
varies with the different species, but in mj opinion
it %g;iﬁ%sa great deal on the drying process.
Prolonged drying in a damp atmosphere promotes the
growth of moulds and the decay of +tissues. 014,
brown leaves also give very poor results,

Shoots with at leasgst two sheaths were
selected for sectioning. A section was made a few
millimeters below the ligule of the outermost sheath
and again at its base, in order to ascertain whether
-the sheath was split throughout its length.

For the study of the epidermis a strip
was taken from the basal third of the leaf blade, betwern
the margin and midrip. It is easily pared off with a
sharp razor blade, if the leaf is folded lengthwise and
held in the left hand, stretched tightly over the left
thumb-nail,

In order to clarify the tissues, sections
were immersed in Chodat's Egu de Javelle for a few minutes.
Permanent mounts were then transferred to 50% glycerine
and after a while to 100% glycerine. Sections were
mounted in glycerine jelly containing a little safranin
which staing lignified tissue bright red within a few
hours.

Camers lucida drawings of representative
mounts were executed in India ink on white board (bristol
board being unobtainable at present) and photographed by
me for duplication. Drawings of the low-power magni-
fications are partlyechematic and iIntended to show the
shape of the leaf and the distribution of the various
t issues. Solid black indicates stereome and the shaded
portions (which unfortunately do not show up in some

photographs) chlorenchyma, while colourless tissue 1is
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left blank. Third order bundles are represented by
a small circle, while those of a higher order are
shown with vessels., As regards the transverse
sections of the shoot, a similar scheme hasg been
followed except that chlorenchyms is not shown., The
drawings of high-power magnifications are more exact,
and assimilating cells are stippled over part of the

illusgtration.
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DIAGNOSTIC CHARACTERISTICS OF THE GENUS

(a) Macroscopic Vegetative Characters.
P ——

———

All the species studied are perenniéls and
the tufted habit is a constant feature of the genus.
Distinet rhizomes are seldom produced (except occasionally
by individuals of A,appendiculatus Nees), hence the
innovation shoote are crowded together into a dense tuft.

The culme, generally 3-6-noded (many-noded
in A.gayenus Kunth ver.sgaemulatus Stapf) are usually
slender (stout in A.zavanus Kunth var.gquamulatus S8tapf
and A.huillensis Rendle), always erect, and leafy in
A.amplectens Nees, A,gayanus Kunth var.gquamulatus Stapf
and A.Schinzii Hack.; in the remaining species the culm
leaves are much reduced upwards. Simple culmg are

characteristic of A.schirensig Hochst.var.angustifolia

Stapf and A.filifolius Steud.; in the other species
branches are usually produced from the middle and upper

nodes. Secondary branching seldom occurs except in

A.eucomus Nees, Ac,huillensis Rendle and A,Schinzii Hack,

The branching havit is strongly developed in the latter,
often giving the plant a suffrutescent appearance. The
internodes are terete and glabrous in all species. ILeaves
are confined mainly to the base, except in A.Schinzii Hack.,
which usually has no basal leaves in the reproductive

stage - a feature also used by Stapf (1900) in his key.

Basal leaf sheaths are distichous and

prominently keeled in A.appendiculatus Nees, eucomus
Nees and A,huillensis Rendle, a condition associated with
permenently folded leaf blades and = strongly compressed
shoot (Fige.3,6,9). (The shoot of A,eucomus Nees is usuelly
much more compressed than is shown in Fig.6). In the

the sheaths, 0
remaining species,/though keeled in most cases, are tight

and have their margins distinctly overlapping - a feature

of rounded and eylindrical shoots as was also noted by
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Fisher (1940). In this respect, mention must also be

made of A.tumidulus Stapf with ite peculier inrolled
sheath-margins(Fig. 23). It is regretted that more
material of this species could not be obtained, but all

the shoots available for sectioning showed the same
peculiarity; that this feature is diagnostic for the specks,
would, however, be & rash statement. Leaf sheaths are
split throughout their length in all species.

The ligule is membranous and truncate or
rounded. It shows very little variation from species to
species, and is consequently of small diagnosgtic importance,

_Except in a few cases, the leaf blades

gshow little variation. In A.amplectens Nees the culm

leaves are characteristically amplexicaul and broad, rounded
and subcordate at the bacse. The leaves of A,filifolius
Steud. are long,wiry and convolute; A.geayanus ¥anth var.

g gquamulatus Stapf is the only South African species of
whieh the leaves are frequently long petioled. The leaf-
plades of the remaining species (including the basgal leaves
of A.amplectens Nees) are linear and usually permenently
folded in A.appendiculatus Nees, A.eucomus Nees and A.
huillensig Rendle., In A.amplecteng Nees, A.gchirengisg
Hochst. var angustifolid Stapf, A.Schinzii Hack., and

A,distachyug Linn. the blade tapers into a fine setaceous
point. In all the species the leaf-margins are séabrid
owing to microscopic emergences, but the degree of rough-
nese varies much within the/%%zzies, even in the leaves of
the same plant. Hairs and other emergences will be
discussed under the head "TLeaf-anatomy".

Although Burr and Turner (1933 ) attach some
importance to the features of the roots, no specific
variastions were found in these organs. It may be noted

t 00, that the root system is usually very incomplete and

poorly represented in herbarium specimens.
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{b) Ieaf-Anstomy

Cutline and Thickmess of the Blade

The outline of the leaf as seen in trans-
verse gection is regarded by Burr and Turner (1933),
Viekery (1935) and Fisher (1940) as a major diagnostic
feature. In Andropogon, however, the outline shows so
little variation as to be relatively unimportant.
Usgually both surfaces are flat, or the adaxial surface
slightly undulating (A.eucomus FNees, A.huillensis Rendle,
A.schirensis Hochet.var angustifolis Stapf - Figs.4,27).
In A.Schinzdii Hack. and A,schirencsis Hoechst. var,
angustifolia Stapf & narrow groove frequently occurs
abaxially adjacent to the main bundles and not between
them (Figs.24, 27). This feature is, however, not
constant.

Folded leaves appear distinctly V-shaped
in transverse section and are generally associated with
an acute keel (Fig.4). A narrow "V" is characteristic
of A.appendiculatus Nees, A.eucomus Nees and A.huillensis
Rendle Figs.1,4,7). In the other species the "V" is
usually much wider and gometimes vaguely distinguishable,
especially so in the almost fully expanded leaf of A.
gayangus Kunth ver.gousmilatus Rewmide Stapf (Fig.13).

The typical leaf of A,filifolius Steud. is unique in this
respect and distinet from any other species in the genus
in that it is keel-less and appears circular in outline,
with a deep, narrow groove opposite the midvein,
representing the adaxial surface (Fig.19). Fig.19A
represents a broad-leaved specimen (Pole-Evans 1009)

of the same species in transverse section. Vieckery
(1935) mentions three Australian species of which the

leaveg are broad in one locality and filiform in an-

other.
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All the species are thin-leaved. In
relation to the width of the blade, the leaves of
A.bhuillensig Rendle, A,distschyus Linn, and A,tumidulus
Stapf are the thickest, while the thinnest leaves occur

in A.gayenus Kunth var.gguamilatusg Stapf.

Yasgcular Bundles

The vascular bundles are situated at more
or less regular intervals, and run parallel through the
mesophyll from the base to the apex of the blade.}9 They
can be classified into different orders according to
their degree of development. Pee Iaby (Vickery 1935)
recogniced five different orders, but since the distiﬁ%ions
between his third, fourth and fifth orders are somewhat
arbitrary, his system has not been followed by succeeding
authors, Burr and Turner (1933 ) again, distinguish three
orders, viz. the midrib, the principal and secondary bundles,

not
but as Fisher pointed out, the midrib bundle does/d:

ifier
appreciably from the principal bundles,f%%%ét%%ﬁﬁgggifgf;o

i not satisfactory. The sheme of Lewbton~Brain (1904),
which was also adopted by Vickery (1935), Goossens (1938)
and Fisher (1940), seems to be the most practicable and is
used in the present study. Three bundle-orders are
regognised, viz. 1) those of the first order which are
characterised by the presence of both protoxylem and meta-
xylem vessels, 2) second order bundles with only metaxylem
vessels and 3) bundles of the third order in which neither
protoxylem nor metaxylem vessels are present.

Even this system, though hitherto the most
catigfactory for practical purposes, does not always
eliminate the difficulties presented by bordemrmline cases.
several authors (Viekery (1935), Goossens (1938) and
Steyn (1942) have drawn attention to the fact that bundkes

!
’)Anastomoses are, however, not infrequent,See Fig.I,p.25.
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of a lower order show a tendency to develop into those
of a higher order. In Andropogon such transitional
stages (usually from the third to the second order) are
not infrequent, which often mekes it diffiecult to decide
to which order a bundle beléngs. Some large third order
bundles approach the condition of the second order so
closely gigfggztgg %gﬁgtgi%gom the small third order
bundles in appearance (e.g. Fig.1), that one feels tempted
to make a distinetion between them, thus establishéng
four orders. The various bundle orders represent
"different stages in the development of the vascular
bundles, and as growth does not take place by a series
of abrupt changes, but is rather the result of an
infinite number of infinitesimal changes, one stage
passes imperceptibly into the next. Any attempt,
therefore, to delimit various stages of development
of a growing entity, must necessarily be arbitrary.
For this reason bundle orders can be multiplied ad
libitum. Steyn (1942), for instance, distinguishes
gix bundle orders in Elyonurus, but notes that this
¢clasgification has little or no practical value.
Normally, the bundles are surrounded by
an inner or mestome sheath which is thick-walled and
an outer parenchymatous sheath. In the Maydeae,
Andropogoneae and some Paniceae, however, the mestome
sheath is absent (Schwendener (1890), Arber (1934)), in
which casge the outer sheath often becomes thick-walled
and assumes the character of the inner sheath. This is
the condition whieh prevails in the present genus. The
sheaths of possibly all third order bundles (at least in
the species for which fresh material could be obtained)
contain chloroplasts. In some species also those of the
f;ét order bundles are chlorophyllaceous. Chlorophyll
in the bundle-shesths cannot always be clearly recognised

in dried material and is concequently of little use in
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an anatomical key. The shape and structure of the
vaseular bundles show no constant variation in the species
of the genus.

The ratio of the first to the third order
bundles is sometimes regarded ag a useful guide in the
jdentification of grasces. Theron (19%6), for instance,
moakeg extensive use of it in his key. Fisher (1940),
though attaching some value to this feature, wamms that
it is not of prime importance and should be uged in
conjunction with other characters. In Andropogon this
.ratio is very variable and in most species varies from
37, A.gayanus Kunth var.gguamulstus Stapf is the only
gpecies which, in this respect, can in most cases readily
be distinguished from the others. It usually has a
large number of third order bundleg between those of the
firet order (generally 7-13), but as few as 5 have also

been observed.

Midrib

In Andropogon the leaves of all the species
are distinetly keeled with the exception of A.filifoliug
Steud., in which case the midvein can be distinguished only
by reference to its position (Figs. 19, 194). In all the
other species the keel is accompenied by an adaxial tissue
of colourless parenchyme which is roughly triangular in
transverse section. The amount of colourless tissue is
variable within the same species, egpecially so in the

gspecies of which yhe leaf in cross section shows & narrow

vy (A.eucomus Nees, A.huillensis Rendle and A.appendiculatus
Nees). In these species this tissue is also less abundant
than in the others (Figs. 1,4,7). In the former group

the keel is small and acute, while the wide nyn 1g

gssociated



- 24 =

asgociated with an obtuse, rounded keel.

The presence of absence of an adaxial
stereome strand above the midvein is a reliable #fmx
feature and of diagnostic importance. Thig strand
may, however, be continuous or interrupted in the
same species, In A,appendiculatus Nees and A, filifolius
Steud., it is invariably absent. The position of the
motor cells in %he midrib region is determinéd by the
absence or presence of an adaxial sbereome strand: in
tﬁe former casge they are situated opposite the midvein,
and in the latter they are arranged on either side of
the stereome gtrand and are s=aid to'bé flanking the
midrib.

Besides giving mechanical strength to the
blade, the adaxial stereome opposite the midvein aleo
prevents the loss of water from the water storage tissue
below it. It is interesting to note that in Andropogon
in those species which show a congiderable development
of colourless parenchyma at the midrib, this stereome
strend ig invariably present (e.g.Figs,10,13). In A.
aprendiculatus Nees, with colourless tissue at the
midrib relatively smell or sometimes absent, the motor
cells are opposite the'midvein and the stereome 1is
lacking (Fig.1). It is therefore possible thet the
stereome in this region is not =o much an innate,
specific character, but a response to climatic conditions
ip leaves which contain a large smount of water storage

+tissue at the midrib. Thig view receives support from

faots observed in A,eucomus Nees and A.huillengis Rendle .

USR]

Tn these species, a section cut at a point one-third of

the length of the blade above the ligule, usually shows

an errangement similar to that in A.eppendiculatug Nees.
In meny cases, however, & series of sections lower down
showse & gradual trensition towards the other condition,

viz. with the motor cells in a flanking position, and
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interrupted by a stereome strand. Fig.I shows how the
conspicuous motor cells at D ( just below the middle of the
blade) gradually lose their prominence as the amount of
eolourless parenchyma inceeases towards the base of the
leaf, until they are finally replaced by stereome tissue

(Fig.IA).

Elg.1

A.eucomus Nees: Four sections from the same
leaf cut at different hights from A upwards,
showing the arrangement of the motor cells

at the midrib in redation to the amount of
colourless parenchyma.

Note also anastomoses: from A to B three new
bundles, indicated by arrow-heads, have appeared.

Other leaves of the same plants do not show this

trarsition, but retain the same arrangement of tissues
thrcughout the blade, In the latter case, water storage
tissue at the midrid is small throughout. If the
presence of a stereome strand above the midvein is im
dependent on the amount of water storage tissue below

it, as the above observations tend to indicate, then as

a diagnostic feature, its wvalue is only relative,
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Lysigenous cavities in the colourless
perenchyma a2t the midrib have been observed in the
leaves of A.eucomus Neeg and A,huillensis Rendle,
Treir taxonomic velue in the present genus is doubt-
fuvl as ~all the leaves of the same plant)%%v%%& =G

this feature.

Chlorenchyma

Grasses can be divided into two groups
depending upon the arrangement of the chlorenchyma in
the leaf. Ir. the first group the cells are irregularly
packed, without conforming to any distinet pattern; in
the second classg the cells are regularly arranged
around the vascular biandles with their long axes
radiating from the centre. Intermediate forms, however,
frequently occur ag was observed by Fisher (1940).  The
arrangement of the chlorophyll tissue is congidered to
be a valuable disgnostic character (Viekery (1935),
Goossens (1938), Fisher (1940)), but in the present
genus it shows no appreciable variatioh between the
different species and is corsequently of no systematic
value. The +typical condition is an arc (usuvally a
gsingle layer) of cells surrounding each vascular bundle
and extending irregularly towards either epidermis.~
Two adjacent arcg of chlorenchyma may be either
adjoining or separated by a single row of larger,
rounded cells, stretching across the width of the
blade, which are less densely packed with chloroplasts
or even colourless. In A.Schinzii Hack. this occurs
very seldom. Tntercellular spaces do not oceur
except under the stomata.

The radiatingz arcs of chlorenchyma are
elways interrupted in the case of girdered bundles.

The arcs surrounding ungirdered (third order) bundles
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may be interrupted.by an abaxial stereome if present,
A water storage tissue consisting of
one or more rowg or irregular clusters of colourless
cells in the lateral part of the blade below the
motor cells (e.g. Figs.1,4,7) ocours in most species,
but poorly developed or absent in A,amplectens Nees,
A.Bchinzii Hack., A,distachyuns Linn., and A,tunidulus
Stapf. It is more abundant in the region adjoining
the midridb and gradually diminishes as +the blade
narrows down towards the margin. Though variable in
amount within the same species, this tissue may serve

as a guide in recognising cersain species.

Mergin

The featureg of the maggin are regarded
by Fisher (1940) to be of considerable diagnostic value
in the Chloridese,. The variations met with in Andropogon
are also remarkably constant and may be employed with
advantage in the identification of species.

Seen in transverse section, the blade
gradually tapers from the midrib towards the margin,
where it terminates in a variety of Shapes.r The tip
may lie on the line intermediate between the twp
surfaces, giving it a symmetrical outline (e.g. A.
disteehyug ILinn., A.schirensis Hoehst., var.ansustifolis
Stapf, Figs.10,27), or towards the adaxial surface in
which case it appears bevelled (e.g.A.2ppendiculatus
Neeg, A,eucomug Nees, Figs. 1,4). The tip may be
obtusge or rounded (A.geyanus Kunth var.gduamulatus
Stapf., = ~ "~ °~ , Figg.13, ), or acute (A.

amplectens Nees, Fig.16).

The margin is »einforced with a sub-
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epidermal stereome, a mechanical tissue which is independent
of the ultimate vascular bundle and varying in extent. In

A.applectens Nees and A.huillensis Rendle, for instance,

it usually extends to below or beyond the ultimate bundle
abexially (Figs.16,7), while in others, e.g. A.distachyus I.
and A,Schinzil Hack. there is no appreach to %%%.§%$§%%£t
(Figs.10,24), A submarginal stereome as described by

Fisher (1940) has not been observed in the genus.,

Epidermig

Several authors (e.g.Goossens and Theren
(1934), Phillips and Bredell {1937) and Fisher (1940))
have employed the features revealed by the epidermis
with remarkable success in their identificatiohs.

In all the species under discussion the
epidermis is complex in the structure and arrangement of
the elements of which it consists. The following elements
can be distinguished: ripple-walled cells, suberised and

gilicified cells, stomata, motor cells and emergences,

(1) Ripple-welled Cells.

In the stripped abaxial epidermis these
elements stand out conspicuously both as regards their
aize and the area they occupy. They occur in wide bande
be=ween the files of short elements, are rectangular in
shape and srranged with their long axes parallel to the
yazmilEze vascular bundles. The lateral walls are strongly
rippled, thus increasing the surface of contact and adding
to the rigidity of the biscsue. The width of the individual
cells gradually decreases towards the outer files of each
band. Ay file of ripple-wa’led cells is frequently

interrupted by one or two small cells which belong to &



different catagory and will de discussed later. Out-
growths from or excessive arching of the outer cell walls
give rise to papillae in some species., Tubercle-based.

hairs also occur in the region of the ripple-walled cells,

d Bilicified Bells.

»

Short elements are arranged in longitudinal
files adjacent to the vasculér bundles. One file is
characteristic for third order bundles, but one to several
files usually occur adjacent to those of the first order.

In the same file a more or less sgquare cell, often with
uniulating lateral wallg and with a dense content, usually
alternates with a smooth-walled cell which isg clear and
transparent. The former is a suberised and the latter a
gsilicified cell., Files of ripple-walled cells are at
intervals interrupted by either one =hmrk suberised short
cell or by two cells of whick the upper is silicified and
the lower suberised.

The shape of silicified cells is variable
and has been used in the idertification of species in the
Chlorideae (Fisher (1940)) ard Sporobolus (Goossens (1938)).
In Andropogon, however, the dumb-bell shape is characteristic
of all the species, although the lateral walls may occasionally
show a small bulge | - (A Achinzii Hack,
Fig.25), or the shape may be so mpdified as to become almost

cruciform in some specimens cf A,geaysnus Kunth var.

sguamulatug Stapf.
A frequent modification of the short cell

is the bulbous-based hair or asperity, which will be

considered under the head "Emergences”.

(131) Stomad
In all thé species studied, stomaka are

more numerous abaxially. In A.schirensig Hoehst. var,

apeustifolis Stapf, A.Schinzii Hack., A.distachyus Linn.,
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A.gayanusg Kunta var, ggnamulatué Stapf and A.tumidulus
Stapf stomata on the adaxial surface were absent inpractically
every specimen investigated, while in A.amplectens Nees
they were only once observed iﬁ 8 very hairy specimen,
Fisher (1940) observes that in the

Chlorideae those species without adaxial stomata have

a considerable development of water storage parenchyma.

In Andropogon this applies only to the colourless tissue
at the midrib; as regards the lateral part of the blads,
just the reverse appears th be the case. The only species
in which adexial stomata occur regularly (A.appendiculatus
Nees, A.eucomis Nees and A,huillengis Rendle) are usually
characterised by a (sometimes conspicuous) water storage
tissue in the lateral regdon of the blade, In this genus
the absence of adaxial stomata seems to be correlated,
perhaps dquite incidentally, with open leaf-blades which
‘exhibit a wide "V" in transverse section.

Stomata usually occur in 1-2 (3-5 in

A.emplectens Nees) longitudinal rows between the nerves;
their structure in the genus under consideratibn is very
uniform and where variations occur, they are not sQecific.
Thet their distribution is of no systematic value was
asserted by Hackel (1882) and quoted by Grob (1896).

This statement is, however, somewhat open to gquestion in
view of Figher's observations (1940) with regard to the

Chloridese and the features revealed in Andropogon.

v ell

Bews (1918) remarks that in Andropogon
tre thin-walled cells between the patches (strands) of
sclerenchyma on the upper surface function rather as
weter storage cells than as motor cells. Though this
ie no doubt true, because the rolling of leaf-blades is

not & characteristic of this gemnus, I propose the term

"notor cells" by virtue of their position and not of their
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funetion. The term "water storage cells™ would also
include hypodermal water storage parenchyma. The leaf
may, however, fold from the midrib in some species, in
which case the term "motor tissue” for the parenchymatous
epidermal cells of this .region is appropriate both as
regards position and funection. ‘

Duvel-Jouve, who first described these cells,
believed that the rolling and folding of the leaf was
caused by their degree of turgescence, Hig theory was
convineing in his %ime, but hasg been disputed by recent
writers. Arber (1934) believeg that at least in some
caseg movements are due to changes in the leaf fibres and
pointe out that sometimes movenments take place perfectly
well after the motor cells have been removed.,

That the rolling and folding of grass
leaves regulate water loss by shutting off the stomata -
fror direct sunlight and a dry atmosphere, is a view
expressed by some asuthors (e.g.Eames and Macdaniels (1925)).
That thig is not always compatible with observed facts,
hes been shown by Viekery (1935), Fisher (1940) and
De Wit (1941) by pointing out that in most of the Australian
grasses and in all the South African species studied, the
abaxial epidermis is more copiously provided with stomata
then the adaxial surface; and this also applies to all the
species of Andrcpogon as noted above. The stomata are
therefore no less exposed in the rolled or folded leaf
then in the expamded blade.

The position, relative size and shape of
the motor cells constitute reliable disgnostic characters
which were used by Theron (1936), CGoossens (193%8) and
Figner (1940). In Androposor the motor cells at the
ridridb occur in groups of 4-9 either opposite the midvein
or on either side of the midrib as already noted (p.24).
In the lateral part of the blade they are interrupted Dby
edaxial stereome gtrande. In A.distachyus ILinn. and

A.smplectens Nees (Figs.10,16), in which usually only the
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first order bundles are associated with an adaxial
gtereome strand, the motor cells form & continuous band
between these bundles, In others (e.g. A huillensis
Rendle and A,Schinzii Hack,, Fige.7, 24) the interruptions

oceur at shorter intervals. In the former cage they
show but little variation in shape and size (except those
in the extreme files of each band), but in the latier
form, where the group is small, a greater degree of
differentiation takes place. In most cases & central
cell (sometimes twp) which is deeper than its neighbours
and usually pear-shaped, can be clearly distinguished.

The relative depth to which motor cells
penetrate into the leaf is often & reliable character in
identification, In A.8istachyus Linn., A,tumidulus
Stepf and A,Schinzij Hack., (Figs.10,21,24) the larger
cells occupy ebout one-half of the thickness of the blade;
in A.eucomug Nees, A.huillensis Rendle and A,smplecteng
Nees this fraction ig from one-fifth to one-third (Figs.
4,7,16),

In surface view motor cells are large and
rectangular or hexagtnal in shape, usually straight-walled
in some species (e.g. A.emplectens Neesg and A,tumidulusg
Stapf,Figs. 17,22)) and rippled to a varying degree in

otkrers.
{(v) Emergences

Various suthors (Heckel (168 ), Burr and

furner (193%), Viekery (1935) and Fisher (1940)) have

found epidermal £airs to be very variable and warned that
not too muech reliance be placed upon them. Most species
of Andropogon are glabrous and hairs, when they do occur,
are never very abundant. A.amplectens Nees, however,

shows ewy conceivable degree of hairiness, from guite
glabrous individuals to forms with a thick, downy cover

of tubercle-based hairs, Asperities are more frequently
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met with in the genus.

(a) Asperities (Bulbous-based Hairs). These micro-
scopie, unicellular emergences are responsible for the
roughness of the blade along the margins and also on the
gurfaces. The basal part of an asperity is globular
or oval and/%gpers repidly to & sharp point at the apex,
The points are'usually directed towards the apex of the
blede, bpt in A huillensis Rendle and to a lesser extent
in A.eucomueg Nees, they have often been found to point in
8% directions. Asperities are more frequent in the
files of short elements where am asperity replaces a
silicified cell, but they also occur where a file of
ripple-walled celle is interrupted by short elements,

In A huillengis Rendle, A.eucomus Neeg and A,appendiculatus
Nees two distinet forme occur (though not always in the

sene specimen), viz. one with a large, oval base representing
a nodified silicified cell and confined mainly to the

files of short elements; the other is much smaller, with

s square base (or frequently shorter than broad) observed
only in the regions of ripple-walled or motor cells. This

form is evidently a modlification of a suberised cell.

(b) Tubercle-based Hairsg heve been found in a nimber
of species, but they occur more regularly in A,eucomus
Nees, A.huillensis Rendle and in the hairy forms of A.
gmplectens Nees, They are ﬁsually more abundant on the
upper surface, on the adaxial surface they are confined
to the motor cell regions, and to the ripple-walled cell
areas on the abaxial epidermis,. In either case, the
surrounding epidermal cells are thick-walled and irregular
end so modified/Es form & cushion into which the base of
the hair (sometimes two) is embedded.

(¢) Bicellular Hairs have been observed only on the



the adaxial epidermis of A.distachyung ILinn, The bacal
cell ig small and globose and subtends a delicate,

sharp-pointed hair.

(d) Papillae - Where these occur, they are much
more constant in the same species than hairs and of
real systematic importance. They are confined to the
outer walls df the ripple-walled cells and are therefore

a8 feature of the abaxial epidermis. In Andropogon

two forms can be distinguished, The large, round
papilla, covering the entire width of the ripple-walled
cell, is formed by the excessive arching of the outer
cell wall and 1s characteristic of A,schirensig Hochst.,

var. angustifolis Stapf,A,.Schinzii Hack. (Fig.25),
A.distachyus Linn. and A,tunidulus Stapf (omitted in

other figures for sake of clarity). In these species,
the papillae alternate regularly with the stomata in

the same files of ripple-walled elements. The papillae

of A.gayanus Kunth var. gguanulatus Stapf, again, are
glender outgrowths of the outer cell wall and as many
as eight may be counted on a single ripple-walled cell
seen in surface view (Fig.14). These papillae geen in
transverse section usually attain a greater length than

indicated in Fig. 13.
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DE L _GEN
ANDROFOGON Linm.

Infloresgcence of digitate spike-like racemes terminating the
culm, or when the culm is branched, the branches of the culm;
racemes 2-nate (rarely solitary or 3-nate) or corymbose,
subtented by a spathe or spatheole and frequently collected
into a false panicle, ciliate to densely villous. Spikelets
2-nate, those of each pair differing in sex and usually also
in shape and size, or those of the lowest pair of the lowest
raceme homogamous (Sor imperfect), one sessile, the other
ped:celled on the articulate fragile rachis., Jointe and
pedicels filiform or thickened upwards, if stout then the

tips more or less cupula? or auricled. Sesgile spikelets

falling with the pedicel of the pedicelled spikelet and the
adjecent internode of the rachis; dorsally or laterally
compressed, nearly always awned; callus short, mostly obtuse,
shortly bearded; glumes equal or subequal, enclosing the
valves, the lower varying from coriaceous to membranous,flat
or concave or channelled on the back, with, at leasgt from the
middle upwards, sharply inflexed marging, 2-keeled; the upper
boas-sghaped, keeled upwards, 1—5-nerved; entire or 2-toothed,
sometimes produced into a short bristle; valves 2, hyaline,
ciliate or ciliolate, rarely glabrous; lower lanceolate, aecute,
empty; upper 2-fid or 2-lobed with an awn from the sinus,
subtending the bisexusl flower; pale a hyaline nerveless scale,
or Q. Lodicules 2, minute, glabrous. Stamensg 3. Stigmas
laterally exserted; styles terﬁinal. grain narrowly lanceolate
to oblong in outline, subterete to plano-convex; embryo about

half the length of the grain, Pedicelled spikelets o,

cometimes barren, or represented by the pedicel only; always
more or less dorsally comprescsed. Glumes enclosing the
valves, the lower herbaceous-chartaceous to membranous,
usually several-nerved, often ciliate; the upper thinner in
t exture, acute. Valves, when present, 2, hyaline, ciliate,

muticous.
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KEY TO THE SPECIES
Tt wae not possible to construct a key baged on
anatomical features alone, These, where taxonomically
reliable, have been uged in conjunction with external

morphologicael characters, as Goossens (1938),
Papendorf (1940) and Fisher (1940) have done,

1. Racemeg 3-many, fascicled; shoot compressed; leaf

b:—a‘a—es folded in -the -bud- @ & & & & & & 0 & & & 8 00 0 0 ® & ¢ F 8 0 0 2 0 20 - 2

Racemes paired, very rarely solitary or 3=nate;
shoot cylindrical or rounded; leaf blades rolled
in the bud, or if apparently folded. then blades

filiform (A.filifgligs) ..O'llll.ll......'l.ll.l".."

2, Racemes silvery plumose; pedicelled spikelet
often suppressed OTr DATTEN cveeveeassrorecassccsncanans

Racemes purplish or straw-coloured, not gilvery

plumose; pedicelled sPikeleﬁaalwayso’Llj_Angmglgnlégug

\f/ 3, Delicate plants, usually small; pedicelled spikelets
completely suppressed; cilia on joints and pedicels

several times longer than these .... (2) EUCOMUS

Course, usually robust planis; pedicelled spikelets
suppressed or reduced to an empty glume ord”; cilia
on joints and pedicels as long as these or slightly
LONZET wevasasvsvrsearsasoassasovsaans (3) HUILIENSIS

4., Lower glume of sessile spikelets dorsally flattened,
rot wedged in between joint and pedicel, not deeply

grooved— On'the ba—-ck l...’ll.O.ll‘...l'.l.."'.ll."'. 5

Tower glume of sessgile spikelet laterally compressed,
wedged in between Joint and pedicel, deeply grooved

»n the narrow back with the xeels often approaching

Over 'the groove 0.'....!.'.."..IIIOIIIOIOIOOIIIOIIII 6
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Lower glume flat on the back; Keels winged;

as gseen in surface view a single large papilla
is borne on a ripple-walled cell, papillae
alternating with the stomata in the same file

Of I‘ipple-walled cellS co e eo0 000000 a0 mmmm

ILower glume with a shallow median groove; keels
not winged; as seen in surface view several
slender papillee are borne on & ripple-walled

cell, papillee not alternating with the stomata
G

Ieaf blades broad, rounded or subcordate and

subamplexicaul at the base ..... ceveee [(6) AMPIECTENS

Teaf blades narrow 65 the DBE® csiecuisevscenvsrsrossrossons o

Ieaf blades distincetly filiform, convolute,
(very rarely flat), not keeled, circular in
transverse section with the adaxial surface

represented by a deep groove; pedicelled spikelets
12-15 mm. long, rarely shorter ........ 07) FILIFOLIUS

Leaf bladeg linear, 2-10 mm, broad, distinctly
keeled, arms of the blade well developed;
pedicelled spikelets 7-12 mm, long ....;(...............

Joints ciliate up to two-thirds on one side and
almost dp to the middle on the other ...(8) TUMIDUIUS

Joints ciliate throughout on both sides ...icvevecececes

Culme branched from the middle and upper nodes;
leaves scattered along the culm; glumes of the

pedicelled spikelets aristulate ....... (9) SCHINZII

culms simple; leaves mostly crowded near the base;

glumes of the pedicelled spikelets mot arigtul&te BN



oy 3.

DESCRIPTION OF THE SPECIES

Note ~ The bracketed symbols following

the specimens cited, refer to the respective herbarisas
where the specimens are deposited. The following
abbreviations have been = used:-

A, Albany Museum Herbarium, Grahamstown,

D, Fatal Herbarium, Durban.

M. MeGregor Museum, Kimberley,

N. National Herbarium, Pretoria.

NU. Natal University College Herbarium, Pietermaritzburg.

0. University College of the Orange Free State
Eerbarium, Bloemfontein,

P. Potchefstroom Universgity College Herbarium,

S. South African Maseum, Cape Town.,

LEGEND
a, - asperity (bulbous-based hair)
a.s., - air space
¢, - chlorenchyma
¢.6, = suberised cell
k, - keel
l.¢, - long ripple-walled cell
l.e. - abaxial epidermis
m, - margin
m,c. - motor cells
m,v. = midvein bundle
p. - colourless perenchyme (water storage tissue)
g, - stereome
s,6. - silicified cell
sh, - bundle sheath
gt, - stoma

u.e., - adexial epidermis
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1b., - first order wvascular bundle
2b. - second order vascular bundle
5b. - third order vascular bundle

B - stereome (sclerenchyma)
{1~ colourless parenchymea

El-chlorenchymea

@ - csecond order vascular bundle

O =~ third order vascular bundle
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(1)*é=é§g%§¥%%g;%§%§ Neeg, FliAfr.Austr.105; Steud.Sgn.Pl. Glum,

e ] L -A-n rOP' n Dc'MonOgroPh&ncv1-436¢
A.Igghggm%m Thunb,Prodr.Pl.Cap.20, and Fl.Cap. ed.
Sehult.108, not Iinn. ex Nees. :

Rerennisl, densely tufted; culme ereet, 40-90 cm,long, glabfcus,
compressed or terete, 4-7-noded, simple below, remotely branched
from the upper 2-3 nodes; branches solitary, long, striet,
glabroussy Leaveg mostly crowded near the base; gheaths glabrous
or bearded at the mouth, lower very firm, strongly oomjressed.
kxeeled, persistent, upper shorter than the intermodes, tight;
liguleg membranous, very short, truncate, ciliolate; blades
linear, acute, usually folded, lower 10-30 em, by 2-5 mm.,
uppermost very short or obsolete, rigid, glabrous, or hairy at’
the base, acutely keeled, margins scabrid. Peduncles generally
long exserted, glabrous; racemesg 2-15, fascicled, unequal, 3=10
ecm. long, flexuous, slender, loose; Jjoints 4-6 mm, long, thicker
upwards, hairy along the margins, hairs white, tips subcupular
with irregularly toothed margins, pedicelg similar, more slender,
produced into a subulate appendage facing the upper glume.
Sessgile spikelets lanceolate, 5-7 mm. long, often purplish;
glumes subcoriaceous to chartaceous, glabrous, lower acute or
acuminate, dorsally concave, keels acute, gscabrid or rigidly
ciliate, callug scantily to densely bearded; upper glume boat-
shaped, 1-nerved; lower yalve oblong lanceolate, nervelesg«j3-
nerved (usually 2-nerved), softly ciliate; upper valve 3%4% mu.
long, bifid, 1-3-nerved, lobes very narrow, eciliate, awn 10-20
mm., kneed below the middle; pale 1-1% mm, long, ciliate;
anthers 1-2% mm, long, pedicelled spikeletgs’, nerrowly
laneeolate, 4%7 mm, long, purplish, glabrous; lower glume
scuninate, with a median keel in the upper part; upper 1-3-

nerved; yelves lanceolate, eciliate, lower acuminate, upper

nuticous.
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LBEAF ANATOMY (Figs, 1, 2).

leaf distinetly V-shaped, of medium thickness; both surfaces
flat or adaxial surface slightly undulating; keel prominent,
acute,

Yascular bundleg: 3-8 first order bundles; sheath strongly
lignified, chlorophyllaceous, interrupted by an adaxial
stereome strand; 5-7 bundles of a lesser order between those
of the first order; second order bundles girdered; sheath ot
third order bundles of 5-8 usually unequal parenchymatous
cells containing chloroplasts, frequently associated with an
abaxial stereome strand and sometimes girdered,

Midrib: Colourless parenchyma very variable in amount, some-
times almost absent; no stereome strand above the midvein.
Chlorenchyme arranged in arce around the bundles, but not
confined to them; arcs often separated by & row of laréer
cells; 1-2 rows or irregular clusters of water storage cells
below the motor cells,

Margin tapering to a (sometimes acute) point on the adaxiasl
side; well-developed subepidermal patch of sclerenchyme present.
Stereome well developed in the keel and mergin; first, seconl
and some third order bundles girdered.

Epidermig: Motor cells opposite the midvein and in groups of
5-12 between the adaxial stereome strands, more or less simiar,
but the outer cells of a group smaller, rounded or oval, rerely
pear-ghaped, occupying %-7 of the leaf thickness, usually
gtrongly rippled in surface view; stomate more numerous in the
abaxial epidermis, 1-3 rows between the nerves abaxially,

1 row in en outer file of a band of motor cells; 1-2 files of
short elements adjacent to first order bundles, 1 file
adjecent to lesser nerves, silicified cells dumb-bell-ghaped
o0 almost rectengular; asperities on the adaxial epidermis
between the nerves,

§E§QI (Fig.3) strongly compressed; leaf sheathe keeled;

leaf blades folded in the bud.



DISTRIBUTION :-
Basutoland:Maluti Mts., up to 8,000 ft., Stapleg 158fN);
Mont Aux Sources ; & Me Qléan 3117 (N, NU); I,erifbe,’

Bayer
Dieterlen 349 (S); Drakensbergen Stokoe 8343 inm N. (W),

¢ King Williars Town : Ametola Mits.,4000 ft.,
Dyer 2 N); Queenstown:Everett 34 (N), Intabamagwele
Mtn., Galpin 2634 (N, A), Fincham's Nek, Galpin 2379 (A, N):
Jarrow, near Grahamstown, Burtt Davy 11620; Barkly East;
Ben Mc Dhui, Galpin 6896 (A,N,D,S); Barkly East, Greyvenstein
14 (N); Knysns, Farleigh, Keet 12 (N), Groot River, Scott
20198 in ¥ (N); Koude Bokkeveld, Skurfdebergen, Schoon-
gezicht, Schlechter 4500 (®); Grahamstown, Mac Owen 1314 (4),
Mountain Drive, Britten 5222 (A); Du Toitskloof, Tysom ? (4,5);
Keiskamma Hoek, near Ghulu Kop, Dver 268 (A,N); Kei River,
gressy slopes, -Flansgapn 1021 ?A, s Bethelsdorp, Paterson
349 (A); Fort Cunynghame, Sim 2731 (A); Komghe, grassy slopes
near, u@m_ﬁan 1020 (A,9¥; King William's Town, Perie,
Sim 2822 (A); Hex River Valley I%_qg (?)(A); Herschel, Majuba
Nek, Sterkspruit, %_qm 284 fA,N ;: Rivierzonderend,
Schlechtexr 9895 (A); Mountaimsnear Molteno, Bews 80 in NU(NU):
Albvert Div,,near Gaatje, 5000 £t., Drege ? (S): Transkei,

Bazija, 2,500 ft., 295@kstutterheim, Rogers 12701 (N);
Kentanl dist., Pegler 82 (N); Herschell Dist., Hepburn 399 (N);

Koude Bokkeveld, Skurfdebergen, Schoongezicht, Schlechter
10175 (N); Queenstown, Everett 5 (N).

Netel: Vants Drift, Dundee, dd 186 (N); Nqutu Hill,
mountain sour veld, g_q%}_ 239 (N); Umgeni, Rehmann 8652 (A);
Van Reenen, Bewg 16, 276 and 81 in NU (NU), Wood 7217 (D)
Nkendhla, Qudeni Forest Reserve, Fisher & Schweikerdt 40 (p);
near Durban, Wood 6049 (D); Estcourt, Pasture Research Stn.,
4,000 f£t,, Wesk 236 (N); Acton Homes, Doidge H20565 in N (N);
Mtunzini, Mogg H20027 in N (N); Balgowan, Mogg 3546 (N);
Meteor Ridge, Mooi River, Mogg 3388 (N).

QIEM&@.IEE&.ﬂi&i%J Heilbron, Goossens 438 (N,P,0), 456 (N)¥
Brandmpller 3 (N); Harrismith, Nevadaveal, Rose Inmes 6 (N):
Senekal, Wonderkop, Goossens 865 (N,P); Bethlehem, Phillips %
(N), 3099 (A,N); Kroonstad, Pont 152 (N,0)¥; Ficksburg,

Raven Hill Farm, Potts 3687 (N,0), Lootsberg, Bogmen 128 (P);
Senekal, Groot Doornkop, Goossens 885 (N,P), Ferrara,

Goossens 952 (P,N).

Transveal: Pretoria, Muckleneuk Hill, Cronie 14 (N), in
vlei, black clay, Louw 863 (N), Skimmers Court, Stent 148 in
N (N), Wolwekloof, Mogg 15909 (P); Ireme, Pole Evans 38 (P,N),
3%8 (N), 669 (N),Hector ? (N); Standerton, Beginsel, Burtt
Davyy 92@ (N); Wakkerstroom, Mountain side, Galpin 10217 (N);
Belfasgt, Dullstroom, Galpin 17030 (N): Between Belfast and
Dullstroom, Pole Evansg & Jan Re ? (N); Ermelo, Nooit-
gedacht, Henrici 13%2, 1299, 1284, (all in N), Mavieriestad,
Pott 5208 (N), Experimental farm, Burtt Davy 3914 (N),
Athole Pasture Research Stn., Jorval 52 (NE; ILake Chrissie,
Pole Evans 1046 (N); Tzaneen, Sampson 141 in N (N); Zwart-
ruggens, Sution 933 (N); Witwatersrand, Canade, Cohen 871

in Univ., of Witwatersrand Herb, (N), Benoni, Bradfleld 372

(P,N), Johannesburg, Burtt Davy 82 (N); PilgrimsT Rest,

R_Q_ig_ Eveng 3787 (W), Wolmaransstad, Oersonskraal, Sutton H (N}
Heidelberg, Henley-on-Klip, Stent H21584 in ¥ (N), Iee

Pasture Research Stn., Story %3 (N); Riet Valley, Pole Evans
560 (N); Schweizer Reneke, Burtit Davy 1697 (N); Potchefstroom,
Boskop, Louw 574 (P), Gerhardminnebron, Louw 893 (P),
Wonderfontein, Louw é89 (P,N).

wﬁg_lqg_{%u%: Boschberg, Mac Owen 116 (A); withoud
Em locality, Zeyer 1801(S)
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(2) Nees, Fl.Afr,Austr, 104; Steud. Syn.Pl.
um. 13I8® 1,390; 0liv, in Trans.Ilinn,Soc.xxix.$76;
Filcalho & Hiern. in Trans.linn.Soc.Ser.2, Bott., -
ii.?4; Haek. in Bolet. Soc., Brot. 1ii(1884)137, and
in DC. Monogr., Phan, vi.421; Durand & Schinz, Consp.
Fl,Afr, v.711; K,Schum. in Engl, P£f1l, Ost-Afr. C.97;
Rendle in Cat. Afr. Pl, Welw., ii.146; Stapf in Dyer,
Fl,Cap., vii.338; Eyles in Trans. Roy. Soc. S.Afr,
v.(1916) 295; Stapf in Prain, Fl.Trop.Afr. ix.230.
Erliovodium Kraussii Hochst., ex Kraus in Flera, 1846,
115 in Beitr. Fl, Cap.- und Netal. 186.
Perenpisl, densely tufted, slender, 30-90 cm, long, glabrous,
4~b=or more-noded, simple tp or beyond the middle, then
distantly branched; brancheg long, . very slender, solitary or
2=-3=nate, simple or again branched. Leaves mainly basal;
Sheaths shorter than the internodes, glabrous or halry near
the mouth, rarely lower down, the lower compressed, keeled,
the upper distant, subtumid; ligules membranous, very short,
truncate, clliolate; hladeg linear, acute, folded, 7=30 cm,
by 2-4 mm,, glabrous or hairy, pale green; gpathe linear,
gsetaceously acuminate, 2-6 om., long, glabrous, usually
exceeding the filiform glabrous peduncle, Racemesg 2-8,
2%=4 cm, long, very slender, flexuous, suberect or nodding,
silvery plumose, Jjoints filiform, shorter than the spikelets,
silky with soft long (about 10 mm,) hairs; pedicels
similar, exceeding the spikelets, barren. Sphkelets
lanceolate-oblong, 2-3 mm, long, often purplish; glumes
membranous, acute; lower nerveless between the scabrid keels,
callus minute, long bearded; upper l-nerved; lower valve
nerveless, ciliate; upper lanceolate-oblong, lobes very
fine, awg & fine bristle, 12-18 mm, long; pale very minute;

anthers % mm, long; grain sbout 1% mm. long.
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LEAF ANATOMY (Figs. 4, 5).

Leaf thin, V-shaped in transverse section, adaxial surface
flat or slightly undulating, abaxial surface usually flat;
keel scute, prominens.

Yascular bundleg - 3-4 first order bundles, girdered, horse-
shoe-shaped; sheath strongly lignified, interrupted by an
abaxial stereome strand; 3-7 lesser order bundles between those
of the first order; sheath of third order bundles round or
oval and of 6-8 parenchymetous cells, containing chloroplasts,
Midridb - Colourless parenchyms well developed to almost absent
above the midvein; adaxial stereome strand usually absent.
Chlorenchyms arranged in arcs round the bundles but not
confined to them, the arcs often separated by a row of pale-
green or colourless cells; rows or small clusters of colourless
cells usually below the motor cells, gradually decreasing in
size and prominence towards the margin,

Margin - The tip usually acute, on the adaxial gide; a well
developed subepidermal patch of sclerenchyma present.

Stereome - All first, second and large third order bundles
girdered; third order bundles, if not girdered, usually
associated with an abaxial stereome strand; strongly developed
in the keel region, rarely above the midvein (if sectlion is

not cut too low); present in the margin.

Epidermis - Motor cells usually opposite, but sometimes flanking
the midrib; in groups of 3=14 between the first order bundlcs,
sometimes poorly differentiated; stomata more numerous abaxially,
14 Towe between the nerves in the abaxial epidermis, usually
1 row in one of the outer files of a band of motor cells;
adjacent to the first order bundles 1.2 files of short elemeuts,
gilicified short cells dumb-bell-shaped; asperities more
numerous on the asdaxial surfasce, sometimes heteromorphous,
sometimes pointing in different directions; tubercle-based
hairs present on both surfaces.

SHOOT (Fig.6) compressed; leaf sheaths keeled; leaf blades
folded in the bud.
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 Basutoland: Tejatejaneng, Hill Hope, Dieterlem 816 (N).

Bechuanaland: N'gamiland, Cursop 216, 651, 245, 61 (all
in N); Vlei near Toakhe River at Gomare, Erens 2@1 (N).

: Humansdorp, Kareedouw village, 1000 ft.,
Eﬂnxnﬁﬂ§.2533 (N); East London, marshy hollows, Galpin

5850 (A,N); Port St Johns, Wager 8429 in N (N); Port Shepstone,
Mogg 13,201 (N); Tulbagh Kloof, Pole Evans 454 sﬂj; Tulbagh,
New Kloof, on wet rocks, 900 ft., MacOwan 1691 (A,S); Komgha,
grassy places near Kei Mouth, Flanegan 2362 (N); Vryburg,
Armoedsvlakte, Mogg 8123 in N (N); Takoon, Burtt Davy 13,948
(N); Clanwilliem, at Olifants River and Villa Brakfontein,
Zevher 47 (N); Port Elizabeth, Schoemanskop, Paterson 548 (A,N),
Walmar, Drege 420 (A); Hay Div., at Griquatown,Burchell
2102(AS, Witsand, damp hollows, Acocks 21175 (M); Steenbras
River, sandy place at top of cliffs, Acocks 3936 (M).

Hatal: Durban, 50 ft.,Wo0d,6004 (D,N), Rehmann 8650 (A);
Umbogimtwini, Agronomist at Umbogintwini (Ng; Eshowe, Kotze
417 (N); Strydhoek, Tintiva Mts.,, Doidge 19823 in N (N);
Dundee, Vant's Drift, Ccodd 185 (N); Howick, Shafton, Hutton
122 (AS;Estcourt, streambank, West 1601 (D); Zululand,
Nohgome, Gerstner 3875 (D), Enselini, Halse 65 (D,N);
Abundant on coastal flats, at 1000 ft., Buchanen 211 (D,N);
near Oribi Gorge, in open grassland on Murchison Flats,
Mg Clesn 293 (D,H); Umlazi River, Drege (S); Champagne
Cagtle, 6,000 f+., Bayer 1246a (N, NU); Signal Hill, near
?ieter?ﬁggtzburg, open grassy slope, rather moist, Bews 37
n NU o

Qrange Free State: Heilbron, sandveld, wet situations,
Bropdmuller 44 (N); Viljoensdrift, Rogers 4816 (A,S)

mgnggnxjka;lgxiiig;x Kondoa Irangi Dist.,lake Haubi, 5,000
£t ., Burtt 1356 (S).

Portusuese East Africa: Mozambique, low-lying sendy soil
near river bank, Coster 4573 in 0 (0).

Transveal: Pretorisa, rtt Dayy 1023 (N), fringing vlei,
black eclay, Mogg 12401 (N;; Premier Mine, ersg 25325 (A,S);
Nelspruit, fairly wet land, Liebemberg 2321 (N); Devil's
Kantoor, Kesapsche Hoop, Pole Evang 1008 (N); Buffelsspruit,
Pole Evens 570 (W); Ermelo, Athole Pasture Research Stn.,
Rorvel 157 (N); Pietersburg, Vaalwater, Skead 31 (N);
Belfast, Schoemanskloof, Smuts 336 (N); Middelburg, Panplaats,

rtt Davy 13260 (N); Lichtenburg, Malmanie Oog, Burtt Davy

0 (N); Pretoria, Waterkloof, Yerdoorn 832 (N,P); Johannes-
bursg, ton 249 (A,N), Ormonde, moist, clayey banks of river,
Cohen 652 in ¥ik Univ, of Witwatersrand (N); Potchefstroomnm,
Welverdiend, confined to streambank, often on dead tufts of
Ersgrdostis spp., Louw 90%F Wooi River, in dry vleis,
Y.d.llesthuizen 250 (P), le Roux 254 in P ().

mm_:smmggm: Salisbury, Eyleg 1540 and 1558 (both in .
N and S); Bulawayo, Gardner 47 (AE; without precise loecality,
Hitchecock 24352 (XN).

South West Africas: Otjosongombe, moist clay, Yolk 1170 (D) .

Howisons Poort, Glass 767 (A,N,S); Dal Josaphat, Iysom 6050
in 8§ (S); Werm Baths, Edwards 677; Dikudukdéd, Bayer & Henkel
6793 without precise locelity, Puchemnan 184108 in N (N);
Prior 26448 in S (9). '

A1
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{2) AJUILIENSIS Rendle in Cat.Afr.Pl.Welw. ii.146; Stapf
n rrain, Fl.Trop,Afr, ix.231,

Perennial, caespitose, Culmg erect, 75-180 cm. high, stouwt,
terete, 5=-10-noded, glabrous, smooth, simple @p to the third

or fourth node. JIeaf sheaths firm, tight, glabrous, smooth,

, the lowest 8-22 cm. long, compressed, keeled, the remainder
terete; ligules short, firm, scarious, ciliolate; blades
linear, very long tapering to a fine point, usually folded,

up to 30 em, long_and up to 4 mm, wide, firm, hard, the upper
much reduced, smooth, glabrous, or sparingly hairy towards the
ligules; gpatheg glabrous, the lowest resembling the preceding
leaves; spatheoles narrow, 1ig§ar-lanceolate to linear, tapering
to an acute point, up to zh?Eiwlong, reddish, at length tightly
inrolled. Peduncles at length exceeding the spatheoles or
permanently shorter, Racemeg 5-12, subdigitate, very slender,
5-8 cm, long, very loose, plumose, flexuous and often nodding
with the bare bases up to 6 mm. long, or sessile; joints

finely filiform, as long as or slightly shorter than the spike-
lets, often curved, with fine long (4-6 mm,) silky heirs;
pedicels similar, barren or with e subulate glume 1%-4 mm, long,
or with the pedicelled spikelet fully developed. Sessile
spikelets linear-lanceolate, 4-5% mm, long, more or less tinged
with purple, glabrouse, callus minute; glumes firmly membranous,
the lower 2-mucromulate, nerveless, more or less sunk between
the slightly scaberulqus keels, the upper 1-nerved, mucronulate;
lower yvelve linear-oblong, 3-4 mm, long, hyaline, ciliate;
upper nerrowly linear-lanceolate, 2-dentate or 2-lobed, 3 mm,
long, ciliolate; awn a fine bristle, 8-16 mm, long, usually
twisted and bent below the middle; ﬁg;g minute; anthers 1%2 mm,
long., Pedicelled gpikelets (if fully developed)d”, narrowly
lanceolate, 5-6 mm, long, purplish, glabrous; lower glume
mucronate, 5-7-nerved, keels rigidly ciliate from the middle
upwards; upper lanceolate, acuminate, t{-nerved, ciliate; lower
yalve lanceolate, faintly 1-3-nerved, ciliolate; upper 1-nervea,

ciliolate, muticous; pale nerveless, truncate; anthersg 2 mm,.long.
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IBAE ANATOMY (Figs.7, 8).
Leaf of moderate thickness, Vhshaﬁed, abaxiael surface
flat or slightly undulating; large, acute. Xkeel,
Yascular bundles - About 5 first order bundles, sheath
strongly lignified, horse-shoe-shaped, interrupted by an
abaxial stereome strand; 2-5 bundles of a lesser order
between those of the first order; sheath of third‘order
bundles of 5-8 assimilating parenchymatous cells, not
1nterrupted;
Midrib - Colourless parenchyme usually well developed above
the midvein, very rarely absent; stereome strand accassgionally
present above the midvein,
ingxgnghxma regularly arranged but not confined to the
radiating cells round the vascular bundles; water storage
tissue in the lateral part of the blade usually well
developed below the motor cells, 1-3 cells deep.
Margin obtuse or rounded and tapering towards the adaxial
surface; a well developed subepidermal patch of seclerenchyma.
Stereome well developed in the keel; first, second and large
third order bundles girdered; adjacent to some smaller third
order bundles,
Epidermis - Motor cells opposite, rarely flanking the midrib,
and in groups of 5-7 between ghe mein bundles, central cell
pear-shaped or rounded, occupying 5 -% of the leaf thiclkness;
stomata in 1-2 rows between the nerves in the abaxial
eﬁidermis, in the adaxial epidermis occasional in the outer
files of motor cells; 2 files of short elements adjacent to
most first order bﬁndles, 1 file adjacent to bundleg of the
third order; silicified cells dumb-bell-ghaped; asperities
on both surfaces but more numerous adaxially, often
distinctly heteromorphous and pointing in all directions;
tubercle~based hairs on both surfaces.

SHOOT (Fig,9) compressed; leaf sheaths keeled; leaf blades

folded in the bud,
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DISTRIBUTION: -

South West Africa: Okavango River, Anderna, Yolk 2154 (D).

: , ¢ Salisbury, 4800 ft.,swamp grass
Evles 2955 By ’ bt

ILransveal: Johannesburg, Hutton 254 (A,D S), Witwaters-
rand, on mine dump, Crown Mine, Cohen 653 (N Krugersdorp.
Lgnﬂ_?gg (Nfgg %1%$elbu§§a P%grPlaags, Pan Stn,, %%i:f
; Between enburg and Dullstroom, Eveng

3% (Ng Potgieters Rust, Riebeeck West, in vleis, }ac

0 ), Pyramid Estate, on gr&nite soil, % 5600 -
Qg;nin 888 4 (N); Warm Baths, Bell 8125 in N (N); Nelspruit,
wet land or low-lying ground, Liebenberg 2320 (N);

Natal Mhlambenyati Pan, Zululand, Michelmore 50.

On ansatomical grounds, this species is
inseparable from A,eucomus Nees to which it is elosely
allied, but from which it differs in its more robust
growth, much shorter hairs on the joints and pedicels
and the presence of empty glumes on the pedicels, It
is also, thmgk though more remotely, related to A.
appendiculatus Nees in which the pedicelled spikelets,

are, however, always fully developed.
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(4) A.DISTACHYUS Tinn, Sp.Pl. ed., I.1046; Jaca.Ie.ii1.630;
Hochst,Gram,Austr, iii,2; Sibth.& Sm.Fl.Greec.i.53.t.69;
Kunth,Enam,1.491; Steud.SynPl.Glum.i.372; Hook.f.in
Journ,Linn.Soc.Bot.vii.,231; Hack.in DC,Monogr.Phan,vi.461;
Durend & Schinz,Consp.Fl.,Afr,v.710; Klatt in Jahrb. Hamb
Wiss.Anet,ix.121; Penzig in Atti Congr.Bot.Genova,364;
Schweinfurth in Bull,Herb,Beiss,ii.App.ii.10 and 93%; Klatt
in Durand & De Wild.Mat.Fl,Congo,i.44; Stapf in Dyer,Fl.Cap,
vii.?43; De Wild & Durand,Contr.Fl.Congo,i.fasc.z,ZB and
Reliq.Deivevr.254; Th.& Hel,Durand,Syll.Fl.Congol,625; Chiov,
i? A?n.g$§1t.Bot.Roma.viii.24, 280; Stapf in Prain,Fl.Trop.

T 1Xe. °

Perennial, tufted, Culms erect, slender, 30-75 em, long,glabrous,
terete, about 3-noded, simple or branched below. Sheathsg tereie,
tight, glabrous or, particularly the lower, hairy, lowest reducea
to villous scales; liguleg membranous, about 1=1% mm, long, cilio-
late; hlades linear, tapering to a long and sometimes very fine
point, 5-20 cm, immg by 1%3 mm,, flat, subrigid to flaceid, more
or less hairy to villous or subglabrous, margins rough or smooth,
Racenmes 2=nate, very rarely 3-5-nate, distant from the uppermost
sheath, 5«10 em. long,rather stout, striet or curved; joints
cuneate, 4=5 mm, long, stout, translucent along the middle,finely
pubescent on the back, ciliate along the outer margin, tips
denticulate; pedicels similar, slightly longer, firmer and less
translucent, tips produced into a denticulate lobe facing the
upper glume, Sessile spikelets 10-11 mm, long, pale green, tips
often purplish, calluns short, obtuse, bearded, ILower glume sub-
herbaceous, bresadly lanceolate, dorsally flettened, glabrous or
puberulous, rarely villous, keels broadly winged above, wings
membranous, whitish or purplish, intercarinal nerves about 7-11
(or more), partly evanescent below; upper glume distinetly shorter
than the lower, rigidly membranous, boat-shaped, 3-nerved, softly
ciliate, tips minutely 2-toothed with an interposed bristle, about

as long as the upper glumey valves equal, 6 mm. long; lower 2-

nerved,ciliate; upper oblong, 2-fid, firmer below, 3-nervdd,
lobes lanceolate, glabrous, awn slender, about 2% em., long, kneed
much below the middle, scaberulous below the knee; pale minute

or obsolete; anthers 3 mm, long; grain oblong, 2 mm, long.
Pedicelled gpikeletgd , similar to the sessile, about 8 mm,long,
but narrower; lower glume less acuminate and less distinetly

winged, with a short terminal bristle; upper thinly membranous;
both yalves delicately hysline, upper shortly bifid, muticous.



A, DISTACHYUS LINN.

Hg,;10

ransverse section
»f leaf.

Tig.1!
‘Epidermis

Fig.12

Trangverse gegtion
of shoot

‘ : g i : L [ i
0 e AT



e

LEAF ANATOMY (Figs. 10, 11).

Leaf of moderate thicknmess,. broadly V-shaped, both surfaces
flat; large obtuse keel,

Yascular bundles - 3-4 first order bundles; sheath ovate,
lignified, interrupted by an abaxial stereome strand; 3-4
third order bundles between those of the first order, sheaih
more or less round, of 6-9 parenchymatous cells, usually
associated with a small abaxial stereome strand.

Midridb - Colourless parenchyma well developed; small sterecome
strand above the midvein,

Chlorenchyms srranged in arcs round the vascular bundles but
not entirely confined to them; occasionally a row of lighter
green cells separating the arcs; water storage tissue poorly
developed in the lateral part of the blade,

Margin tapering gradually to a rounded or acute tip; sub-
epidermal patch of sclerenchyma present.

stereome on the whole poorly developed except in thek keel;
present above the midvein and in the margin; first order
bundles girdered; small strands below some third order bundles,
Epidermis - Groups of 4-6 motor cells flanking the midrib
and between the main bundles, deeper than broad and
occupying about % of the leaf thickness: stometa not seen

in the adaxial epidermis, 1-2 rows between the nerves ab-
axially; adjacent to first order bundles usually 2 files

of short elements, silicified short cells dumb-bell-sghaped:
tubercle-based hairs, and occasionally, also bicellular
hairs on the adaxial surface; large papillae on the ripple-
walled cells alternating with the stomata in the same file,
SHOOT (Fig.12) rounded; leaf sheaths keeled with the

margins well overlapping, split throughout; asperities

on the outer surface; leaf blades rolled in the bud.
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DISTRIBUTION :-

Natal: Underberg, in open grasslands, Mc Clean 601 (D9.

Though one of the first species to be
recorded for South Africa, it is poorly represented in
our herbaris and evidently very rare. Bews %539 in NU
(NU) is near it but differs in some important respects,
chiefly as regards the features of the joints and
pedicels. The specimen is rather poor and in view of
the difficulties in procuring esuthentic material from
overseag herbaris for comparison, it seems advisable mzk

t o0 withhold opinion for the time being.
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(5) As GAYANUS Kunth, Rev.Grams.i.163 (name only); Enum.Pl.i.491,
VAR, BQUAMUTATUS Stepf in Prain, Fl.Trop.Afr. ix.263.

A.geyanus, Anderss,in Peters, Reise Mossamb,Bot.563; Rendle
in Cat.Afr.Pl.Welw.11i,148, and in Journ,Limn.Soe,Bot. x1.225;

Eyles in Trans,.Roy.Soc.S.Afr., v.295, A‘gggggng, var -
gcordofanug, Hack, in DC.Monogr.Phan, vi.448(partly); Chiov.
in Amn,Istit.Bot.Roma,viii.279., A.sguamilatus, Hochst, in

Flora 1884, 244; Steud. l.c.374; A,Rich,Tent,Fl.Abyss.ii.454,

%ﬁgﬁ%&f%&é?%ég?ﬁi&&%ﬁé&?}%?gl'Pfl‘OSt-Afr'c'98' A.hylophilug,
Perennisl, tufted. Culms 1-3 m, high, terete, more ér less
gfﬁﬁ:; up to more than 6 mm, in diam,, glabrous, smaoth, many-
noded, proddcing flowering branches from the third node or above
it. leayes glabrous or softly pubescent, rarely villous or
tomentose; gheathg tight, terete, striate; liggié;‘éfﬁnéafe,
glabrous or more or less hairy on the back, rarely exceeding 2 mm,;
bladeg linear to lanceolate-linear, the lower usually fwom a much
attenuated base, tapering to a fine point, over 30 cm,long, from
e few to 16 mm, wide, moderately firm, glaucescent or at length
reddish, marging scabrid, midrid stout, flat above, much projecting
and rounded beléw, often forming a terete petiole at the base.
Spathes except the uppermost usually well developed blades,glabrous
gpatheoleg herbaceous, membranous towards the edges, lanceolete-
oblong with a short or often minute and subulate or setaceous
blade, or gquite bladedess and acute, 6é-7% cm, long, pale-green, at
length more or less tightly inrolled, rarely turning red. Peduncles
stoutly filiform, at length terminally exserted, straight. Racemes
2-nate, 3=-6 cm, long, one sessile, the other with a bare base
about 4 mm, long, both more or less erect and straight; joints
Btout, cuneate-clavate, 3%6 mm, long, terminsting in an unequally
dentate cupule, villously ciliate on both margins,usually glabrous
on the back; ﬁeﬂicelg similar with the tips produced on each gide
into a tooth., Sesgsile spikelet, including the obtuse callus which
is bearded at the base, 7=10 mm, long, oblong, greenish or some-
times tinged with brown or red; glumes equal; the lower obtuse or
subobtuse, entire or minutely 2-toothed, flat on the back with &
longitudinal groove, corresponding to a projecting ridge on the
indide, whitish or thinly membrenous in the groove, otherwise

firmly chartaceous with mumerous close nerves between the groove

and the keels, smooth or variously scabrid on the back, spinously

ciliolate
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ciliolate on the keels; mpper glume subchartaceous, boat-shaped,
scute or minutely mucronate, 1-3-nerved, gpinously ciliolate

on the keel, villously ciliate on the maggins; lower yalve
hyaline, linear-oblong or linear-lanceolate, 2-3-nerved, ciliate,
somewhat shorter than the glumes; upper oblong, 5-7 mm. long,
more or less 2-fid, 1-3-nerved at the base, lobes acute and
ciliate; swn 13-30 mm., long, kneed and twisted well below the
middle, scaberulous; pale half the length of the valve, oblong,
truncate or subacute, 2-nerved or nerveless; gnthers %-5 mm,
long. Pedicelled sgikélexgc?, similar to the sessile,
scaberulous to puberulous; lower glume herbaceous, acute, many-
nerved, flat, continued into a bristle 1-2 mm, long; upper
glume membrenous, 3-§-nerved, acute, mucronate or shortly
aristulate; ¥alves aﬁd vale similar to those of the sessile

spikelet, except that the upper valve is acute and awnless.

LEAF ANATOMY (Figs.13, 14).
Leaf thin, broadly V-shaped to fully expanded; both surfaces
flat or with a shallow groove between the vascular bundes
adaiially; large obtuse or rounded keel,

dleg = 5«7 bundles of the first order; burndle
sheath lignified, round or oval, usually interrupted by an
abaxial stereome strand, 5=13 third order bundles between
those of the first order, sheath round, of 7-10 agsimilating
parenchyme cells, sometimes interrupted by an abaxial sterepme
strand in the keel region.
Midrib - Colourless parenchyme well developed; stereome
strand above the midvein,
Chlorenchyma regularly arranged, forming arce of radisting
cells round the bundles, often separated by a row of lighter
coloured cells; water storage tissue poorly developed in the
lateral part of the blade. _
Margin - Tip obtuse or rounded; subepidermal patch of
gsclerenchyme present,
Stereome poorly developed; present above the midvein, in the

keel and in the margin; in association with third order bundles
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slightly developed; first order bundles girdered,

Epidermis - Groups of 4=8 motor cells between the main
vascular bundles and flanking the midrib, central cell(s)
large, deeper than bdbroad, occupying nearly % of the leaf
thickness; stomata not seen on the adaxial surface, 1-2 rows
between the nerves abaxially; adjacent to first order bundles
usually 2 files of short elements, silicified cells dumb-bell-
shaped to almost crufiform; numerous slender papillae, often
longer than broad on the ripple-walled cells; hairs not seen.
SHOQOT (Figg 15) rounded; leaf sheaths prominently Xkeeled,
agperities and short bulbous~based hairs sometimes on the outer

gurface; leaf-bladesg folded in the bud.

DISIRIBUTION: -

Bechugpaland: In Makerikeri Pan, Pole Evans 3269 (N,P);
Nata River, 60 miles from Makarikari Pan, Pole Emans 3303 (N);
Between Tutumi and Bushmen Mine, Pole Evans 3267 (N).

Northern Rhodesiat  Chilanga, Sandwith 43, 70 (both in N);
Mazabuka, sandy loam, Yet,Research 20 (N,?S.‘

South West Africa: Waterberg, Yolk 423, 1078 (both in D);
Klei?eg Waterberg, Yolk 999 (D); Otjehenensa, Omurambe, Volk

52% (D).

Southern ¢t Umtali, Perrott 3070 (N); Salisbury, 4,900 #£t.,
Eyles 1530 ) 2ivingstoner 5. tank of Zambesi, Rogers 5673 (S):
Makurio, Meinwaring 2424 (S); near Victoria Falls, open forest

land, Pocock 77g; without precise locality, H,J.M.2847 in Govt.
Herb.,S.Rhodesia; ch rlindh Weimarek 5106,

Stapf (193%4) distinguishes 3 varieties of

A.zayanusg, & tropical species. His variety gguemulatus
differs from the others in having the joints and pedicels

eiliate on both margins,
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(é) M%Hmees, Fl,Afr,Austr,,104; Steud.Syn.Pl.Glum,
o 3 Hack, in DC,Monogr.Phan, vi.453; Durand &

Sehinz, Consp.Fl.Afr,v,.705; Stapf in Dyer Fl,Cap.

vii.3>42; Chiov.in Ann.Istit.Bot.Roma, vii.{1898€60;

Wood, Natal Pl.t.116; Eylee in Trans.,Roy.Soc.S.Afr.

v.91916)295; Stapf in Prain, Fl.Trop.Afr. ix.243,
Perennial, densely tufted., Culms erect, slender, 60-75 cm,long,
glabrous, terete, 3-5-noded, simple or with 1=% flowering branches
from the upper nodes. ILeayes m@stly crowded at the base; sheaihs
terete, tight, glabrous or hairy, lowest widened, subpersistent;
liguleg short, truncate or rounded; blades linear, tapering to a
long setaceous point, culm leaves rounded at the base or subcordate
and subamplexicaul, 10-20 cm, long, 6-10 mm. wide, flat, or com-
volute above, rather firm, glabrous or hairy, margins smooth or
scabrid. Racemes 2-nate (rarely 3-nate), rather slender, 5-11
cm. long, strick or subflexuous; Jjoints and pedicels very
similar, sublinear, 5-6 mm., long, shortly ciliate along the
margins, tips hollowed, denticulate., Sesgile gpikelets laterally
compressed, wedged in between the pedicel and thé joint, 6-8 mm,
long, glabrous, cellus short, acute, bearded, sunk in the
hollow of the preceding joint; glumeg coriaceous; lower linear-
lanceolate, acuminate, 2-toothed, keels rounded and broad below,
scute and scabrid near the tips, with a distinet groove (fold)
extending between them to the acumen and with 2 fine lateral
furrows in the upper third; upper 1-nerved, mucronate or
aristulate; yalves subequal; lower lanceolate, 2=-3-nerved, softly
ciliate; upper linear-lanceolate, 1-3-nerved, deeply bifid,
lobes lanceolate, ciliolate, awn stout, 30-50 cm., long, kneed
and pubescent below the middle; pale linear-oblong, 1-5 mm,
long, nerveless, ciliate; anthers -5 mm. long, pPedicelled
gpikeletsos , dorsally compressed or subterete, lanceolate, 8«12 ww.
long; glumeg subherbaceous, acuminate, often aristulate; lower
acutely 2-keeled, keels scabrid or rigidly ciliate above, inter-
cérinal nerves meny, middle nerve stronger; upper linear-lanceolateg
1-3=-sub-5-nerved, ciliate; yalves linear; lower acuminate, %=

nerved, ciliste; upper 5-9 mm, long, 1-nerved, often 2-toothea;

pele linear, 1%4 mm, long, nerveless.
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LEAF ANATOMY (Figs.16, 17).

Leaf thin, both surfaces flat; keel obtuse.

Yascular bundles - 4-6 first order bundles, bundle sheatﬁ
lignified, round, chlordphyllaceous, interrupted by an abaxial
stereome strand; 3-9 third order bundles between those of the
first order, sheath round or oval, of 6-8 assimilating cells.
Midrib - Colourless parenchyme present; small stereome strand
above the midvein,

Chlorenchyma arranged in arcs round the vascular bundles but
not confined to them, arcs occasionadly separated by a row of
larger pale-green cells; water storage tissue poorly developed
in the lateral pert of¥ the blade, or absent,

Margin tepering to an acute tip; subepidermal paych of
sclerenchyma well developed, filling the entire tip and
sometimes projecting beyond the ultimate (third order) bundle.
Stereome poorly developed, present in the keel and in the
margin; first order bundles girdered, slightly developed
adjacent to some third order bundles.,

Epldermig - Motor cells flanking the midrib and usually
continuous between the first order‘bundles, more or less
gimilar %ut decreasing in size towards the flanks of each
group and above some third order bundles, the larger cells
oceupying %-% of the leaf thickmess, straight-walled or
slightly undulating in surface view; stomata in 3-5 ToWS

in the abaxial epidermis between the nerves; in the adaxial
epidermis almost invariably absent:; adjacent to the first
order bundles 1-several files of short elements, usually

1 file adaxially, silicified short cells dumb-bell-ghaped;

a few scattered asperities in the motor cell regions;
tubercle-based hairs, if present, on both surfaces.

SHOOT (Fig.18) rounded; leaf sheaths only slightly keeled,
margins wedl overlapping; lesf blades rolled in the bud.
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QISTIRIBUTION: ~

Cape Privince: Kei Mouth, Flansgan 981(A,N,S); Vryburg,
quartzite ridge, Mogg 8311 (N), Henriei 44 (N); Kuruman,
plateau east of, Pole 2414 (N), Marloth 1114 (A);
Kentani dist., Pegler 1056 (A,N); Griqualand East,
Clydesdale, Tyson 932 (8S).

Natal Div. Tsolo, Galpin 689% (A,D,N,S); Alexandra,
Rudatis 884 (N); Oribi Flats, Mc Clean 528 (D,N); Research
Stn, ,Estcourt, growing on hillsides, Wegt 697 (Nj; Sand
River, Schlechter 6896 (A); Pietermaritzburg, George 33% (D);
Umpumulo, Buchanan 194 (A,D).

Qrange Free State: Maccauwvlei,(not liked by stock),
Brandmuller 42 (N); Kroomstad, Pont 27 (N), Vals River,
Pont 143 (N),

Southern Rhodegis:  Bulawayo, Gardner 21 (A).
Swazilend: Forbe's Kloof, Codd & Mpller 305 (N).

Trapsvasl: Ermelo, r 1424¢N), Potter 1575 (N); Athole
P.R,Stn.,Codd 1 22% (N); Pr;toria, Groenkloof,

Phillips 7639 in N (N);Bﬂi% vans 399 (N), Skea 51 (N),
Fountains Valley, Skea 24 (N), Curtis Bourmes Hill, Pole
Evens 140 (N), Onderstepoort, Smith 6169 (N), Moge 12354 (N),
Strubenskop, Mogg 16291 (N), Wolwekloof, 15967 (XN),
Rietondale, Q_%;imga_l_.; 92, 174 (both in N), Rissik, Robinsen
27064 in N (N), Waterkloof, Bewg 84 in NU (NU), Meintjes
Kop, Gower 18 (A), on black clay, Dickson 52 (N); Heidelberg,
Uitgevallen, Davy 13667 (N), Henley-on-Klip, Stent
21792 in ¥ (N); Nelspruit, Research Stn., Liebenberg 2493 (N);
Zouﬁp&nsberg, open veld, Junod 4096 (N):; Bushveld, Rooikop,
Eﬂlﬁr@lﬁlﬁ 19 (N); Nylstroom, Warmbaths, Pole-Evans & Smuts
90 (N); Irene, Doornkloof, Pole Evang 351 éH); Johannesburg,
Houghton Koppie, N, slopes, {ohen %50 (N), Turffontein, Bryant
D8 (N); Kaalfontein, Pole Evang 19040H (N); Waterberg,
Towoomba P.R.Stn., Irvine 27 (N), Nooitgedacht, Acocks & Naude
31 (N); Lichtenburg, Grasfontein, tton 392 (N); summit of
Krantzberg, nggzégﬂg;%gg;; 4242 (N); Ventersdorp, Palmiet-
fontein, Bothas 26 (P,N); Marico, Oberholzer 107 (P);
Potehefstroom, rtt Davy 2700 (W), Stent 2648 in N (N),
Le Roux 261 in P (P), Dassiesrand, V.d.Westhuizen 60% (P),
Le Roux S303 in P (P), Vyfhoek, Le_%gm_ 5274 in P (P),
Boskog, on stony ground, Louw 683, 4 (both in P), Welverdiend,
%g%ﬂ 98, 901 (both in P), Immw Blijvooruitzicht Mine, Louw
78 (P); Johannesburg, Lintner 45 (D,N).

Without precise locality: Bews 85 in NU (NU).

.8

A distinet, yet very variable species as
regards hairiness, colour of the eximx leaves (which may be
dark-green, glaucus or reddish), and the characters of the
spikelets. These veriations cannot be merely ecological,
as different forme occur side by side and the same forms in
different climatic and edaphic hebitats. The various forms,
however, tend to merge into one another so that no clear
distincetion can be drawn between them, The culm leaves are
characteristic and cammot be confused with those of any other

gspecies of the genus,
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(7)A$EILIFOLIUS Steud.Syn.Pl.Glum. i.374; Hack.Androp. in DC.
Monogr.Phan,vi.453; Durand & Schinz, Consp.Fl.Afr.v.712:
Heteropokon f£ilifoliug, Neew, Fl.Afr.Austr.102.

Perennial,densely tufted. Culmg erect, slender, 20-75 em,
long, glabrous, terete, about 3-noded, simple. Leaves
mainly crowded at the base; gheathe shorter than the
intermodes, terete, tight, glabrous, lowest persistent, at
length breaking up into fibres; ligules membranous, very
ghort, truncate; plédeg very narrow, convolute, filiform,
very rarely open, acute, lowest 20-30 em. long, upper very
short, firm, flexuous, glabrous or hairy at the bése.
Racemes 2-nate, rarely solitary, 4-9 cm. long, stout, stricy;
Joints and pedicels subequel and similar, cuneate-linear,

5«7 mm, long, densely and shortly villouqélong the margins,
tips hollowed, unequally toothed, Sessile spikelets
laterally compressed, wedged in between joint and pedicel,
6~-7 mm, long, callus slender, 2-% mm. long, acute,‘densely
bearded; glumeg subcoriaceous, glabrous, smooth; lower
linear, obtuse, tips hyaline, keels narrow, rounded, smooth,
almost contiguous, with & deep, very narrow groove (fold)
between them; upper boat-shaped, 1-sub-’=-nerved, ciliate;
yalves subequal, lower oblong-linear, 2=3-nerved or nerveless,
ciliate; upper lineer, deeply bifid, 3-nerved, lobes oblong,
ciliate, gwp stout, 3-5 em. long, kneed at the middle,
pubescent below; pale ovate, acute, 3 mm, long, nerveless,
glabrous; apthers 3-4% mm, long. Pedicelled spikeletsd',
dorsally compressed or subterete, lanceolate, 12-16 mm. long,
rarely shorter, glabrous; lower glume herbe.ceous, 2-toothed,
ome tooth often prolonged into a bristle (up to 6 mm, long),
acutely 2-keeled, intercarinal nerves manyy upper finely
scuminate, 1-3-nerved, cilliate; lower yalve linear-oblong,
acute, 7-10 mm, long, 1-3-nerved, ciliate; upper linear,

1-nerved, glabrous; pale linear, 2-4 mm. long, nerveless;

anthers 4-7 mm, long.
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LEAF ANATOMY (Figs. 19, 204).
Leaf permanently folded and cireuler in transverse section;
abaxial surface sometimes slightly unduleting; keel absent.
Yasculer bundleg - 5-7 first order bundles, bundle sheath
strongly lignified, round or slightly oval, interrupted by an
abaxial stereome strand; third order bundles usually alternatiﬁg
with either a bundle of the first order or with a conspicuously
large third order bundle; bundle sheath round, with 6-7
asgimilating parenchyme cells, rarely interrupted by an
abaxial stereome strand.
Migrib - Colourless parenchyme present above the midvein,
which can only be determined by reference to its position.
Chlorenchyma not confined to the radiasting arce round the bund less
arcs often separated by a row of lighter coloured cells,
Marein - Usually an acute or almost right angle is formed by the
ad- and abaxial surfaces; subepidermal patch of sclerenchyma
present.
Stereome moderately developed; present in the margin and as
abaxial strands adjacent to all first order bundleg and some
of these of the third order.
Epidermig - Motor cells not differentiated; stomata in 1-2
rows between the nerves sbaxially; adjacent to all vascular
bundles 1 file of short elements, silicified short cells
dumb-bell-ghaped; emergences not seen,
SHOOT (Fig.20B) eylindrical or rounded; leaf sheaths very
slightly keeled; leaf blades folded in the Dbud.
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Open-leaved Form (Pole-Evans 1009: Fig. 19A).

Leaf crescent-shaped, keel absent, 8-9 firsti order bundles,
girdered, 3-5 third order bundles between those of the first
order, sometimes girdered. Chlorenchyms confined to the
abaxial region, about ¥ of the leaf thickness; water storage
tissue well developed below the motor cells. Mergin with a sub-
scute tip. Stereome well developed in the adaxial arms of the
girders, otherwise moderate. Motor cells well differentiated,
about 3 times deeper than broad, occupying about % of the leaf
thickness, central cells usually pear-shaped.
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LDISIRIBUTION: -
Basutoland: Ieribe, Dieterlen 3%97a (D).

Qgp% Province: Komgha, grassy slopes near Kei Mouth, Flanagan
2340 (A,N); Claremont' Schlechter 3092 (A)m Grahams%own,

Daly & Egle 109 (A) Kokstad, Mt.Currie, frequent on mountaiu
g lopes, 68 (N); Bathurst Div., near Theopolis,
Bnmh.e.l.l409 (S)

Hatal: Ri¢tvlei, 4000-5000 ft., Buchanen 197 (A); Giant's
Castle, Drakensberg Mts., 8000-9000 ft., Wood 10546 (A,N,S);
Qudeni, in open grasgsland, Qudeni Forest Reserve, 5000 ft.,
Fisher &_5&hﬂgik§x§j_30 (D,N); between Zwartberg and Under-
berg, Iintner ¢ (D); Bergville, Natal National Park, Galpin
10360 (N); Melcor Ridge, Mooi R..BOOO £t., Mogg 3269 (N);
Zululand, Nkandhla Dist., Codd 235,

Transvasls Ermelo, Mavierstad, Pott 5196 (N), Spiocenkop,
Burtt Davy (?) (P); Carolina, near Bossies, Burti Davy 2959
(N); Belfast, Burtt Davy 13%6 (N); Keapsche Hoop, Devil's
Kantboor, ole Eyang 1009 (N); Berberton, Barberton Mtn.,
Burtt Dayy 87 in N (N).

ecigse locality: Olifantshoek, Zeyher 45866 in S (S);
Dr_gs. 443755); Zeyher 44374 in S (8S).

No reference is made to this species in "Flora
of Tropical Africa" ; it is therefore probably native to this
country. The broad-leaved form (Pole Eveng 1009) of which
a text figure and an anatomical description is given, does not
differ from the typical form in other respects, and may there-

fore be regarded as an ecological variationm.
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(8) A.TUMIDUIUS Stapf in Prain, Fl.Trop.Afr. ix.252,

Perennial , forming small tufts with slender innovatiomns, 45-90
em. high. Culmg very slender, simple, 2-4-noded, glabrous, smoosh,
internodes long exserted. Ieaf sheaths terete, very tight,
striate, smooth, glabrous, produced at the mouth into & narrow,
acute suricles; liguleg scarious, adnete to the auricles of the
sheath, 1 to over 3 mm., long, truncate; blades very narrow, liuesar,
tapering to a fine point, up to 10 em. by 1-2 mm., pale-green i®
or purple, glabrous or very sparingly hairy towards the base,
scabrid or scaberulous on both sides and along the margins; sub-
tending leaf with a spathaceous sheath which soon becomes very
narrow and convolute and a setaceous rudimentary blade., Peduncles
finely filiform, striate, firm, imperfectly articulated and
bearded at the tips. Racemes 2-nate, one sessile, the other or
both with a short base, slender, rather dense, 2-4 mm, long;
joints cuneate-oblong, 3> mm. long, shortly ciliate up to two-thiras
on one side end almost up to the middle on the other (cilia 1 mm.
long), subobliguely truncate, the pedicels less convex on the

back than the joints. Segssile spikelets tightly wedged in

between joint and pedicel, linear in front view, about 5 mm, long,
ineluding the minute obtuse shortly bearded callus. Glumes
unequal, lower slightly shorter than the upper, firmly chartaceous,
minutely truncate, deeply and narrowly grooved between the keels
which are smooth and sbtuse below and scabrid to spinously
eiliolate about the middle, intercarinal nerves 2, rather stout,

1 on each side of the bottom of the groove, keel nerves 1, if 2
very close; upper glume boat-shaped, acuminate, mucronate or sub-
aristulate, subchartaceous, 1-nerved, broadly rounded on the back
below, keeled upwards, keel rigidly ciliolate, marging minutely

ciliolate; lower valve narrow, oblong, 2-nerved, ciliate, sub-

hyaline, 4 mm. long; upper oblong, 3 mm., long, very shortly 2-
lobed, acute, margins conspicuously ciliate, awn fine, about
18-25 mm. long, flexuous, kneed at and twisted below the middle;
pale a hyaline mnerveless linear-oblong scale, 2 mm. long.
Pedicelled spikelets J” sor neuter, and more or less reduced,

lanceolate-oblong, ascute, 4-6 mm, long; glumes equal, mambranous,
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the lower with about 7-9 scaberulous intercarinal nerves,
shortly aristulate, keels rigidly ciliate; upper glume acuminate,
gub-~j%-nerved; lvesg, if perfectly developed, hyaline, oblong,
acute, ciliolate, -up to 4 mm. long, the lower 2- the upper sub-

5>-nerved and with a ciliolate pale almost half as long.

LEAF ANATOMY (Figs.21, 22),

Leaf moderately thin, broadly V-sghaped; both surfaces flat;

small obtuse keel,

Yasgcular bundleg - About %-4 first order bundles, bundle sheath
gtrongly lignified, oval; 5-9 third order bundles between those
of the first order, sheath more or less round, of thin parenchyusa
cells, usually associated with a small stereome strand.

Midrib - Colourless parenchyma present but variable; stereome
strand opposite the midvein.

Chlorenchyme arrenged in radiating arcs round the bundles dbut

not entirely confined to them; water storage tissue poorly
developed in the lateral part of the blade,

Margin tapering gradually to a rounded tip; subepidermal patch

of sceclerenchyme present.

Stereome on the whole poorly developed; present in the *keel ana
margin and as abaxial strands adjacent to third order bundles;
firgt order bundles and large third order bundles girdered.
Epidermis - Groups of 6-8 motor cells flanking the midrib and
between the main bundles, about twice as deep as broad and
occupying about % of the leaf thickness, straight-walled or
rippled in surface view; stomata not seen in the adaxial epidermis
1, rarely 2 rows between the nerves abaxially; 1-2 files of short
elements adjacent to the first order bundles, 1 file opposite
those of the third order, silicified cells dumb-bell-shaped;
tubercle-based hairs on the adaxial surface; large papillae ou
the ripple-walled cells, alternating with the stomata.

SHOOT (Fig.23) rounded; leaf sheaths slightly or prominently
reeled with margins (always?) inrolled; leaf blades rolled in

the bud.
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DISIRIBUTION: -

Southern Rhodeglas: Salisbury, Brain 4T72 (N).
Tra agl: Barberton, Thornecroft 7%e (K).

There is a close anatomical resemblance
between this species and Axkshimzit A,Schinzii Hack. and
A.schirensis Hochst. var. angustifolia Stapf, the chief
distinguishing feature being the joints and pedicels which
are not ciliate throughout.
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(9) ASCHINZII Waek, in DC.Monogr.Phan.vi.458; Durand & Schinz,

Consp.Fl.Afr,v.721; Hack.in Bull.Herb.Boiss.iv.App.iii.11;

Stapf in Dyer,Fl.Cap.vii.?41 and in Prain,Fl.Trop.Afr.ix.245
%%ﬁg?gi&;. Culms erect, slender, 50-120 cm. long, glabrous,
terete, branched from the middle (sometimer lower) upwards;
branches simple or again branched, long, erect, flowering. Jeaveg
scattered along the culm; gheaths exceeding the internodes except
the uppermost, terete, tight, glabrous, auricled at the mouth;
ligules membranous, reddish, truncate, laterally produced and
adnate to the auricles.of the sheath, 1-2 mm, long; blades linear
from a slightly narrower base, long tapering to a fine point, 10-
20 em., by 4-7 mm., f£lat, rigid, glaucus, turning reddish, glabrous
or hairy at the base, margins scabrid or smooth. Racemes 2-nate,
4-7 em, long, rather stout, striet or flexuous, rather long ex-
serted from the uppermost sheath which bears a subsetaceous blade;
Joints and pedigels equal or subequal and similar, cuneate-linear,
% %5 mm, long, stout, long and rigidly ciliate along the margins,
tips hollowed, scarious, 2-lobed and unequally toothed., Sessile
spikelets laterally compressed, wedged in between joint and
pedicel, 5%7 mm, long, glabrous, callus short, obtuse, shortly
bearded, sunk in the hollow of the tip of the preceding joint;
lower glume subcoriaceous to chartaceous, linear, minutely 2=
toothed, keels narrow, acute, spinously ciliate above, with a deep
narrow groove (fold) between them, and with 2~4 nerves close to
each keel; upper glume firmly membranous, boat-shaped, 1=3-nerved,
with a terminal bristle about as long as the spikelet, keel
scabrid, margins ciliate; yalves equal, lower linear-oblong,
obtuse, 2-nerved, ciliate; upper broadly oblong, deeply bifid, 3-
nerved, lobes lenceolate, ciliolate, awn slender, 20-35 mm. long,
kneed just below the middle, scaberulous below the knee; pale
linear, half to almost as long as the valve, nerveless, glabrous;
anthers 2%3% mm, long. pPedicelled spikelets o , dorsally
compressed, linear-lanceolate, acute, 5-8 mm, long, purplish or
reddish; lower glume herbaceous, minutely 2-toothed with an
interposed bristle 2-7 mm. long, 2.keeled, keels scabrid, inter-
carinal nerves 7-12; upper glume lanceolate, 3-nerved, ciliolate,
aristulate like the lower; yalves oblong-linear, acute or mucron-
ulate;‘lower finely 2-keeled, 2-3-nerved, keels rigidly cillate;
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) upper long,
5-nerved, softly ciliate; pale 3-4% mm, long, obtuse.

LEAF ANATOMY (Figs. 24, 25),

Leaf relatively thin, broadly V-shaped; both surfaces flat, ox
often with a narrow abaxial groove adjacent to the main
bundles; large rounded or obtuse keel,

Yageular bundles - 3-5 first order bundles, girdered; sheath
oval, strongly lignified, assimilating; about 7 third order
bundles between those of the first order, sheath of 5=10
assimilating parenchyme cells, round in the smaller bundles
and oval in the larger; stereome may be sbsent or present
either abaxially or on both sides.

Midrib - Colourless parenchyma usually well developed but
variable; stereome strand above the midvein.

Chlorenchyma not confined to the radiating arcs round the
bundles; water storage tissue absent in the lateral part of
the blade, except for an occasional colourless cell adjacent
to and below the motor cells,

Margin tapering towards the adaxiai surface; tip acute;

small subepidermal patch of sclerenchyma present.

Stereome poorly developed on the whole; present abdve the
midvein and adjacent to some third order bundles; first order
and exceptionally large third order bundles girdered.
Epidermis - Groups of 4-9 motor cells between the main vascular
bundles and flanking the midrib; central cell(s) large, usually
pear-shaped, deeper than broed and occupying about % of the
leaf thickness; stomata/%%ggii %ﬁviﬁéagégxial surface, 1 row
between the nerves sbaxially; adjacent to first order bundles
2=3% files of short elements, silicified short cells dumb-
bell-shaped, sometimes with a small bulge in the lateral
walle; prominent pepillae in rows of $he stomata and
alternating with them; asperities on both surfaces.

SHOQOT (Fig.26) rounded; leaf sheaths keeled; leaf blades
rolled in the bud.
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DISTRIBUTION: -

Bechuansland:  Francistown, Gordom 87, 102 (both in N);
between Tutumi and Bushmen Mine, Pole Evans %266 (N).

Q&zﬁ_ﬁxgxi%gg: Hay Div., Florasdale, Ferrar 47 (XN),
Eerrar 6096 in M (M,P), Bingap, Acock 5730 in M (M),
Klipfontein, Griqualand West, Burchell 2164/2 (8S);
Postmasburg, Keapstewel, on manganese and other koppies,
Cook 6335 in M (M); Kuruman, Broncote, Asbestos Hills,
Esterhuyzen 1152 (M); Barkly West, Klipvlei, amongst rocks

South West Africs: Auros, slatey soil, dwarf-shrub
community, Yolk 594b (D); Ozondjache, Granitberge, 1k
517 (D); without precise locality, ¥Yolk 30810 in D EDS.

Southern Rhodesia: Viestoria Falls, Hitchcosk 24161 (N).

Trapsvasl: Rustenburg, Pillansberg, Pole Evans 8124

in ¥ (N), Buffelspan, Pgle Evans, 633 (N), Koster, Burii
Dayy 151 (N); Nelspruit, Liebemberg 2376 (N); Potgieters-
rust, Pyramid Estate, platesu on mountain top, granite

soil, Galpin 8885 (N); Pretoria, Klapperkop, Mogg 16231 (N),
Meintjes Kop, N.aspeect, Louw 933 (N,Pg.

Without precise locality : Du Plessgis 26484 in N (N).

This species seems often to be confused with

A.gschirensis Hochst, var. angustifolias Stapf. Although
superficially similar and eanatomically indistinguisgble,

A. Sehinzii is characterisded by its branching habit and the
absence of besal leaves in contrast with the simple culms
and the dense tuft of basal leaves of the other; furthermore,

the aristulate glumes are & constant feature.
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(10) A.SCHIRENSIS Hochst. in A.Rich.Tent.Fl.Abyss.ii.456,
8tapf in Dyer, Fl.Cap,vii.3?40; Wood,

Natal Pl.t,115; Stapf in Prain, Fl.Trop.Afr.ix.246,

%gggg%gﬁﬁ%gﬁ'g?r. atalensis, Hack, in Mem,Herb.
Perennial, tufted. (Culms erect, slender, €0-90 em. long,
glabrous, 3-4-noded, simple, rarely with an additional flowering
branch from one of the uppermost nodes., Teaves mainly crowded
near the base; gheaths terete, tight, glabrous, lowest more or
less persistent; lisules membranous, very short, truncate; blades
narrow, linear, tapering to a fine, sometimes setaceous poimt,
10-20 em. by 2-4 mm,, rather firm, glabrous, rarely hairy below,
margins scabrid or smooth. Racemes 2-nate, rarely solitary,
rather slender, 5-10 c¢m., long, strict or subflexuous; joints and
pedicels very similar, cuneate-linear, 4-6 mm, long, tips deeply
hollowed and produced into a short irregularly toothed appendage,
long ciliate along the margins, Segsile gpikelets strongly
laterally compressed, wedged in between the pedicel and the
Joint, 4-7 mm. long, callus slender, pungent, densely bearded,
1-2 mm, long, sunk in the hollow of the preceding joint;
glumes subcoriaceous to chartaceous, glabrous, smooth, lower
linear, subacute, keels narrow with a deep groove (fold) between
them, smooth or scaberulous above; upper boat-ghaped, finely
mucronate, 1-nerved, keel usually scabrid above; lower yalwee
oblong-linear, obtuse, 2-(rarely 3-)nerved, ciliate; upper
deeply bifid, 1-3-nerved, lobes lanceolate, acute, cilisilate,
awn 20-40 cm, long, slender, kneed and pubescent below the
middle; pale oblong, 2-4 mm, long, nerveless or sub-2-nerved;
anthers 2%-4 mm. long. Pedicelled spikelets J', dorsally
compressed, lanceolate, 7-9 mm, long, greenish, reddish or
purple; glumes subherbaceous, acuminate, glabrous; lower
acutely 2-keeled, keels scabrid or rigidly cidiate above or
throughout, intercarinal merves 8-many; upper linear-lanceolate,
3 .nerved, ciliate; lower yalyve as in the sessile spikelet;
upper linear, usuelly shortly 2-toothed, muticous; pale linear,

1%5 mm. long.
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LEAF ANATOMY (Figs.27, 28),

Leaf thin, broadly V-shaped; both surfaces more or less

flat, often with a narrow groove in the abaxial surface

adjacent to the main bundles; large obtuse keel.

Yagcular bundles - 4-5 first order bundles, bundle sheath

ovate, strongly lignified, assimilating, interrupted by an

abaxial stereome strand; 3-6 lesser bundles between those of

the first order, bundles sheath of third order bundles more

or less rounded and rarely interrupted, of 5-7 parenchyma

cells with chloroplasts.

Midrib - Colourless parenchyme well developed; stereome

strand above the midvein, continuous or interrupted.

Chlorenchyma not confined to the arcs of radiating cells

round the bundles; arcs rarely separated by & row of larger

cells; large colourless mig® cells below the motor cells rather

frequent, especially in the region adjacent to the midrib.

Mexrgin with a well developed subepidermal patch of

sclerenchyme; tip acute.

stereome present in the keel, above the midvein and adjaceut

to most third order bundles; all first order bundles girdered.
jdermig - Groups of 5-8 motor cells flanking the midribd

and between the main vascular bundles, more or less similar

but diminishing in size towards the flanks of the group,

usually deeper than broad, occupying about % of the leaf thick-

nees; usually straight-walled in surface view; stomata not seen

in the adaxial epidermis, 1-2 rows between the rerves abaxially;

geveral files of short elements adjacent to first order bundles

adaxially, 1-2 files abaxially, silicified short cells dumb-

bell-shaped; hairs not seen; large papillae on the ripple-

walled cells alternating with the stomata in the same file.

SHOOT (Fig. 29) rounded; leaf sheaths keeled with the margins

well overlapping, asperities, if present, on the outer

surface; leaf blades rolled in the bud.
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Basutoleand: Leribe, slopes, stony spots, Dieterlen 397b
(p,N,S); Mont-Aux-Sources, 7000 ft., Bayer & Me Clean 179 (N).

Cape Province: Barkly West, Klipvlei, Asbestos Hills,
Egterhuysen 2089 (N), Ferrar 6075 in M (M), Danielskuil,

2044 (N), Ouplaas, Asbestos Hills, Ferrar 6077
in M (M,P); Vrybutg, Burtt Davy 13803 (N).

Netal: Pietermaritzburg, Table Mtn., Mec Clean 195 (N),
War Dept. Reserve, Bewg 75, 77 (both in NU); Amajuba, Burtt
Davy 7760 (N); Ladysmith, Phillips 8728 in N (N); Lidgetton,
ridges, open veld, Mogg E538 (N); Estcourt Pasture Research
Stn., thornveld, Wegt 1781 (D); Nkandhla, Qudeni Forest
Reserve, in open grassland, Fisher & Schweikerdt 28 (D,NU);
Weenen, Skurfdepoort, near Colenso, in semi-deciduous bush,
West 1799 (D); near De Beers, Drakensberg, Wood 6002 (D);
Rietvlei, Buchensn 196 (D); Nottingham Rd., on steep slopes
of hills, roadsides and margine of bush, Mc Clean 948 (D);
near Newcastle, Buchanan 195 (D); Dundee, 4000-5000 ft.,
Green 92 (D); Zululand, Babanango, King 433.

Orangze Free State: Kroonstad, Vels R, Pont 131 (N);
Parys, Brakfontein, on Witwatersrand Beds, J,Phillips 101(XN);
near Thaba Unchu, Burke 434 (S).

South West Africa: Waterberg, southern plateau, ¥Volk 1077(D);
Klein Waterberg, in deep sand on plateau, Yolk 2336 (D)j
Otavi, Dinter 5745 (D).

Trapsvesl: Irene, along river valley, Mc Clean 18 (N),
Doornkloof, Pole Evens 355; Pretoria, N,N-E. slopes of Curtis
Hill, Pole Evang 10% (W), Meintjes Kop, S. aspect, Pole Evans

3 64 (N%, Wonderboom Stn, Smith 618 (N), Sunnyside Fill,
Stent 8100 in ¥ (N), Groenkloof, Skea 29, 46 (both in N),

Pole 398 (N), Apies R., Bolus 10851 (N), Witfontein,
Bews 78 (NU), Premier Mine, Menzieg 9 (N); Brits, stony
cuartzite, Mogg 14277 (N); Ermelo, Billy's Vlei, Burtt Davy
5264,(N), Nooifzedacht, Potter 1586; Kealfontein, Pole Evans
11563H, 19045H (both in N): Machadodorp, Pole Evans H16922 (N);
Heidelberg, Dougles, Henley-on-Klip, Stent H21140 in N (N);
Pilgrims'Rest, Mt.Anderson, Pole E§gg§_3795 (N); Zoutgansberg,
dolomites, 4000 ft., Junod 4092 (N); Middelburg, Burit Davy
1%295 (N); Witwatersrand, Houghton Koppie, Cohen 655 (W),
Hutton 1035 (4), Schoemansdrift, J. Phillips 100 (N); Potgketers-
rust, cho- lindh & Weimsrek 5241 (N); Zoutpasnsberg, Junod
27 (N); Athole Pasture Research Stn., Norvel 130 (N);
Potchefstroom, Le Roux S45 in P (P), Welverdiend, Louw 900 (P),

Louw 899 (N,P).
Without precise locallty: 7eyher 1802 (N).




AN UNIDENTIFIFD SPRCIMEN

Note: The specimen of which a description is given
below, cannot be referred to any of the foregoing
South African speciesg and all the literature consulted
indicate that it has not been described previously.
The available material is, however, rather scanty and
perhaps not in all respects representative of the
gspecies., The following description must therefore

be regarded as provisional until more material can
be procured.

Perennial, tufted, Culme erect, simple, 12-25 cem. high,
slender, terete, about 2-noded, striate, glabrous.

Leayes mainly basal; gheathsg rather loose, upper tighter,
terete, striate, covered with numerous glandular hairs,

lower persistent, glabrous; ligules membranous, very short,
truncate; blades linear, flat, tapering to a fine point,

3«7 em., by 2-%3 mm,, nerves much pronounced, hairy like the
sheaths, margins cartilaginous, smooth or finely scaberulous.
Racemes 2-nate, 4-6 em, long, striet or subflexuous; Jjoints
apd pedicelg similar, linear, convex on the back, 5 mm.

long, ciliate on both margins, cilia 1-1% mm, long, tips
subcupular, truncate. Sesgile spikelets dorsally compressed,
lanceolate, 7-8 mm, long, callus short, obtuse, bearded;
lower glume coriaceous and firm lower down, pitted, upper
part less firm, 2-toothed, glabrous, keels minutely seaberulous
from the middle upwards and with a distinet median groove
between them, 6 intercarinal nerves, merging ciliate; upper
glume 6 mm, long, boat-shaped, 3-nerved, mucronate, ciliate;

lower valve linear-lanceolate, obtuse, sub-2-nerved, ciliolate;

upper yelve linear, 1-nerved, bifid to § , lobes acute,
ciliolaete, awn slender, 15 mm. long, kneed and pubescent
below the middle. Pedicelled gpikelets J , lanceolate,
gubterete, 8 mm, long; lower glume herbaceous, miceronate,
ribbed longitudinally, keels scaberulous, intercarinal
nerves many, close, margins ciliate; upper glume lanceolate,
mueronate, 3-nerved, ciliate; lower yalve oblong-lanceolate,

scuminate, 5 mm., long, sub-2-nerved, ciliolate; upper
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yalve oblanceolate, minutely 2-toothed, nerveless, finely
ciliolate; pale O; anthers 4 mm. long.

in N:
Norvel 8¢ Ermelo: Athole Pasture Research
Station, near Amsterdam. Vlei grass on sandy soil.

Rare. Alt, 5800 f£t. 24/10/1935.
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SUMMARY

1 An historical sketch and a synoptic account of the work
hitherto done on the anatomy of grasses in this country,

is given.

2, Various views on anatomy as a taxonomic method are cited.
At this early stage, opinion is still divided on many
points.

3, Brief notes on the higtory, ecology and economie
importance of the genus are given and the main evolutionary

trends referred to.

4, An account of the methods and material used in the present

gtudy, is given.

5, The macroscopic and mjcroscopic vegetative characters are
discussed and their relative value for taxonomic purposes

considered.

6. A key based on & combination of external morphological
gharacters and anstomical features of the leaf and shoot,

is put forward.

7. The vegetative and floral eharacters of the different
species with the anatomical features of their leaves are
deécribed, and text figures supplied. An account of

their synonomy and distribution in South Africa is given.

8. A tentative description of an unidentified specimen is

given.
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