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ii PREFACE.

In the key we have, wherever possible, closely adhered* to Stapf in vol. IX of Praia's Flora
of Tropical Africa.

We have made the synonymy as complete as possible. We thought this to be not only
useful but necessary, especially in a country where very few people have access to good botanical
libraries and where many a worker has to rel/ on some odd books, sometimes of a very early
Jate. Everybody will thus be enabled to co-ordinate the old or antiquated names with the
more recent ones.

' Regarding the vernacular names we mention chiefly those which are known in the Bombay
Presidency. We have not been in a position to examine them critically, not even superficially
and, therefore, not much reliance should be put on them.

Of herbaria we have seen the following: Calcutta, Dehra Dun, Gujarat College, St. Xavier's
College, Poona (Science College, Herbarium of the Economic Botanist, and Talbot's Herbarium),
Lishoa's collections and the private herbarium of L. J. Sedgwick and T. R. Bell, and our own
collections.

The preliminary revision of the Bombay Grasses was published by s in the Journal of the
Bombay Natural History Society, Vol. XXXII-XXXIV (1927-30).

It now remains to express our deep gratitude to all those who have helped us in this work.
Mr. C. E. C. Fischer and Mr. C. E. Hubbard of the Kew Herbarium were always ready to reply
to our numerous inquiries and Pr. Stapf obliged us in many ways. We can say the same
of several other members of the staff at Eew. Equal thanks are dup to Dr. W. Burns,
Director, Department of Agriculture, Bombay Presidency and Mr. K. Biswas, Curator of the
Calcutta Herbarium. Dr. A. D. Blascheck, President of the Forest Research Institute and
College, Dehra Dun has been kind enough to permit the reproduction of 4 plates from
Hole's Forest Grasses.

Ail asterisk in front of a name means that the particular genus or species has been in-
troduced.

—_—

" E. BLATTER.

Pamshgani, November 1933. n MnAW
C. McCANN.
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GEAMINEAE

Erect decumbent or creeping herbs (rarely suffruticose), or in Tribe Bambuseae shrubs
<or trees; stems usually branched at the base, terete or compressed, with hollow or solid inter-
-nodes. Leaves distichous, simple, usually long and narrow, generally parallel-nerved, with
a sheathing base (sheath) distinct from the blade and rarely an interposed petiole; sheath split
to the base (very rarely entire), with usually a transverse erect appendage (ligule) consisting
of a membrane or a fringe of hairs at the union with the blade.

Inflorescence terminal (rarely terminal and lateral), composed of variously arranged
spikelets, paniculate, racemose, capitate, simply or compoundly spicate (rarely of a single
spikelet). Spikelets consisting of an axis (rhachilla) and typically of 3 or more alternate dis-
tichous more or less heteromorphous bracts (glumes), of which the 2 lowest (involucral glumes)
form an involucre to the spikelet and are empty, while the following (floral glumes) bear in
-their axils subsessile flowers subtended by a hyaline 2-keeled or''2-nerved dorsal scale (palea);
floral glumes differing usually in structure and size from the involucral glumes, and forming
with the palea and the flower proper false flowers (florets), which are alike or different in struc-
ture and sex. Flowers hermaphrodite or 1-sexual (often with the rudiments of the other sex),
consisting of 2 (rarely 3). minute hyaline fleshy scales (lodicules) which represent a perian(')h
(sometimes absent), and of stamens or a pistil or both. Stamens usually 3 (rarely 6,4, 2, or 1,
very rarely more), hypogynous; filaments slender, usually free; anthers versatile, fugacious,
with 2 parallel cells, usually dehiscing by a longitudinal slit. Ovary entire, 1-celled; ovule
serect, anatropous; styles 2 (rarely 3 or 1), free or connate at the base, usually elongate and
exserted from the apex or sides of the spikelet, clothed with simple or branched stigm”tic
hairs.

Fruit a seed-like grain, free within the flowering glume and palea or adnate to either or
both; pericarp very thin (rarely thick and separable from the seed). Seed erect; albumen
copious, floury; embryo minute, at the base of and outside the albumen; cotyledon shield-
shaped with an erect conical plumule and a descending conical radicle.

Genera about 483. Specif over 5,870.—In all regions of the world.

t 4z )
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We follow, where possible, the systemat'ic arrangement given by Stapf in the Flora of
Tropical Africa.

SUBFAMILY I: PANICOIDEAE-Mature spike-

lets falling entire from their pedicels OJ with them, all alike
or differing in sex and structure ; perfect spikelets with
2 heteromorphous florets, the upper hermaphrodite, the
lower male or barren; rhachilla not continued beyond the
upper floret (Genera 1-62).

Tribe I: Mayi&ea".—Se);es in different inflorescences on the
same plant or the female spikelets at the base of the
inflorescence, the male above them; spikelets never
awned, the male and female very dissimilar (Genera
1-4).

1. Male and female spikelets in separate infloresoences;
male spikelets in a large terminal panicle; the
female spikelets in the axils of the leaves.

a. Female spikelets distinct, articulated . « 1. Euchlaena*
b. Female spikelets grown together into a spongy
more or less cylindrical body . . - A Zea.

2. Male and female spikelets in separate portions of th”
same spike, the female below.
a. Grain enclosed in the usually globose or ovoid
ivory-like capsulif orm supporting sheath . & Coix.
b. Grain enclosed in the hardened outer glumes - 4. Polytoca.

Tribe II : Andropogoneae,—Spikelets usually in pairs,
one sessile, the other pedicelled, very rarely both pedi-
celled, those of each pair alike as to sex (homogamous)
or different (heterogamous), rarely 3-nate or solitary on
the axis of a usually spike-like raceme. Involucral glume
more or less rigid and firmer than the floral glumes, the
lower always longer than the florets; floral glumes mem-
branous, often hyaline, that of the upper floret usually
awned or reduced to an awn (Genera 5-41).

1. SUBTRIBE : DIMERINAE.—Spikelets homogamous,
secund on a slender inarticulate rhachis, 1-flowered,
diandrous . . . . . . . . 5. Dimeria*

2. SUBTWBE : ISCHAEMINAE.—Fertile spikelets 2-flowered;
fertile floret awned from the sinus of the bifid or
bidentate .upper floral glume (sometimes awnless)
in Apluda (Genera 6-13).

a. Oroup Ischaemastrae.—Racemes several- to many-
noded, espatheate; spikelets of each pair
homogamous or more often heterogamous,
usually similar in shape and nervation,
rarely distinctly heteromorphous; fertile
spikelets awned (Genera 6-12).

* Margins of lower involucral glume of sessile spikelet
inflexed.

f Stem not woolly below; joints and pedicels stout;
spikelets heterogamous (Genera 6-8).

J Spikes clustered; lower involucral glume not

channelled . . . . . . 6. Ischaemum.
J 1 Spikes solitary; Jower involucral glume usually
channelled . . 7. Sehima.

|f Eootstock and base of steril clothed with woolly

sheaths; spikelets similar and homoga-

mous . . : : . : : . 8. Pallinidium.
** Margins of Jower involucral glume of sessile spikelet

not inflexed (Generg 9-12).
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+ Bpaksws  solitary; ‘spikelets 2-nate, 1-2-flowered,
2-awned. . . .

ft Spikes solitary or 2- nate, spikelets 2-flowered,
diandrous; lower involucral glume very
broad truncate . .

ftt Spikes digitate; spikelets 2- flowered lower in-
volucral glume tubercled . e

tttt Spikes 2-8-nate; spikelets 2-nate, upper alone
awned . . . . . .

b. Group Apludastrae.—Racemes 1-noded, reduced to
3 heteromorphous spikelets, the sessile with
a male and a hermaphrodite floret and an
inflated callus, one pedicelled with 2 malg
florets, the other rudimentary on a glume-
like pedicel; fertile florets awned or awnless *

3. STJIBTBIBE : ROTBOELLINAE.—Fertile spikelets 1- or 2-

flowered ; fertile florets awnless (Genera 14-21).

Group Rotboelliastrae.—Racemes at the ends of
the culms and their branches in a false (rarely
true) spatheate panicle or solitary and terminal
on simple or sparingly branched culms.

a. Spikelets all alike, also as to sex ; racemes tough
or tardily disarticulating, much compressed,
joints and pedicels fused

b. Spikelets of each pair more or less d1s51mllar,
at least as to sex, the pedicelled male, neuter
or suppressed (Genera' 15-21).

* Sessile spikelets small, globose, foveolate, 1-flowered,
pedicelled very dissimilar ; joints and pedicels
fused -

** Sessile spikelets not globose (Genera 16- 21)

f Sessile spikelets winged from the transversely
rugose or muricate lower involucral glumes,
1-flowered, pedicelled very dissimilar; joints
and pedicels fused

ft Sessile spikelets not winged (Genera 17 21)

t Racemes usually more or less villous, very rarely
glabrous, never cylindrical; joints and
pedicels moderately stout, gaping.

§ Spikelets 2-flowered, very villous all over, the
sessile sometimes 2 at a ncde and sub-
opposite

§§ Spikelets 1-flowered; racemes more or less v1110us
from the joints and pedicels or the edges
of the spikelets, rarely glabrous; lower in-
yplucral glume with a transparent oil-duct
inside each keel or a fringe of penicillate
warts .

%% Racemes glabrous, cylmdrlcal partlcularly when
the spikelets are closed (Genera 19-21).

§ Pedicels and joints fused.

Al Racemes stout, few from each culm ; sessile spikelets
2-flowered, pedicelled male or neuter .

IHf Racemes slender in ample spatheate panicles;
sessile spikelets 1-flowered . -

§§ Pedicels free from the joints; racemes usually in
terminal and lateral spatheate fascicles or
fastigiate panicles; coarse tall grasses .

4. SUBTRIBE : SACCHARINAE.—AII spikelets alike in shape
and sex, or if different in sex, then the pedicelled

female (Genera 22-25).

a. Group Saccharastrae.—Racemes in more or less
compound panicles or racemosely arranged

9. Pogonatherum.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. 20.

21.

Apocopis.
Thdepogon.

Lophopogon.

Apluda.

Hemarihria.

Manisuris.

Peltophorus.

Lasiurus. .

Elyonurus.

Rotboellia.

Ophiurus.

Codorrhachis.
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on an elongated common axis; spikelets
1-flowered ; awn from the sinus of the 2-den-
tate floral glume or from the tip of the entire
valve or O (Genera 22-24").
* Rhachis quite tough; racemes in spike-like or
thyrsoid solitary panicles; all spikelets pedi-
celled, muticous . . 22. Imperata.
** Rhachis of racemes readily dlsartlculatlng,
t Spikelets in a wide, often thyrsoid, more or < less
plumose and silvery panicle, 2-flowered,
usually awned, rarely mucronate or awnless . 23. Saccharum.
ff Spikelets in panicled racemes, 2-flowered, awned . 24. Spodiopogon.
6. Group Polliniastrae.—Racemes digitate, rarely
solitary; spikelets 1-2-flowered; awn from
the sinus of the 2-fid or 2-dentate floral
glume ; spikelets dorsally compressed ; callus
short, obtuse . . . . . 25. Eulalia.

S. SUBTRIBE : ANDROPOGONINAE.—Spikelets of each pair
different in sex and frequently also in shape and
size, or if those of some pairs of a raceme are alike
-in sex, then both male or neuter ; fertile spikelets
1-flowered (Genera 26-41).
a. Racemes in more or less compound espatheate
panicles; pedicels without a translucent
middle line (Genera 26-29).
Group Sorghastrae.—Pedicelled spikelets male,
neuter or suppressed (including the pedicel
in Cleistachnc); awn from the sinus of the
2-fid floral glume.
* Spikelets dorsally compressed, at least when in
flower; lower involucral glume of the fertile
spikelets firmly chartaceous to coriaceous,
f Spikelets in threes, one of them fertile, or in racemes
of 2-8 pairs the pedicelled male, neuter, or if
quite suppressed then at least the pedicels
present . . . . . . . 26. Sorghum*
ft Spikelets solitary. . . . 27. Cleistachne.
*¢ Spikelets laterally more or less compressed
f Racemes of many pairs of spikelets;. primary
branches of panicles in whorls of 6-20 . . 28. Vetiveria.
4f Racemes usually reduced to 1 sessile hermaphrodite
and 2 pedicelled male or barren spikelets,
rarely of 2 or more but always few pairs . 29. Chrysopogon.
b. Raceme$ not in compound espatheate panicles
or if so (Capillipedium) then the pedicels
with a translucent middle line (Genera 30-41).
* Fertile floral glume awned from low down on the
back.
Group Arthraxonastrae.—Sessile spikelets convex on
the back and rounded on the sides, often
muriculate. particularly along the sides;
pedicelled usually rudimentary or O, rarely
male ; racemes digitate . . 30. Arthraxon,.
** Fertile floral glume awned from the sinus of a 2-fid
or 2-dentate valve or continuing the more
or less stipitiform floral glume (Genera
31-41).
f Margins of the lower involucral glume of the fertile
spikelets inflexed and> the glume therefore
sharply 2-keeled more or less all along with
a short obtuse callus, rarely the keels rounded
off downwards with the margins subin volute,
but then the back of the glume aeeply sunk
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between the keels and the callus short or
long and acute ; awn glabrous or scabrid,
very rarely hirsute (Andropogon sp.); spike-
lets awned (Genera 31-37).

X Awn Jforming a continuation of the stipitiform
fertile floral glume.

Group Amphilophiastrae.—Racemes digitate or race-
mosely digitate, and then usually very
numerous, £11 more or less peduncled on
simple or almost simple culms, or solitary
at the end of the culms and their branches
and sometimes gathered into a scanty
spatheate false panicle, rarely in compound
espatheate panicles (Capillipediwm) (Genera
31-34).

§ Racemes in compound espatheate panicles .

£§ Racemes not in compound espatheate panicles
) (Genera 32-34).
Al Racemes digitate, or many racemosely arranged
on a common axis shorter than the raceme
(Genera 32-34).
|| Sessile spikelets of all pairs hermaphrodite, awned .

I Sessile spikelets of the lowest 1-3 or 4 pairs male or
neuter and awnless . . .

i Racemes solitary at the ends of the culms and
branches . . . . .

XX Awn from the sinus of the 2-fid or 2-dentate fertile
floral glume (Genera 35-37).

§ Group Schizackyriastrae.—Racemes solitary at the
ends of the culms and their branches, the
branches usually gathered into a narrow,
lax, spatheate false panicle; joints and
pedicels thickened upwards ; pedicelled spike-
lets male, neuter or suppressed .

88§ Group Andropogonastrae.—Racemes 2-nate at the
end of simple or almost simple culms or
gathered into spatheate false or true panicles.

AJ] Racemes 2-nate on a slender peduncle arising
from a flattened spathe; sessile spikelets
alike in sex and form ; joints opaque

MI[ Racemes 2-nate, with a spathe supporting or
surrounding each pair, gathered into often
much decompound spatheate panicles; the
lowest pair of one of the racemes homoga-
znous, male or neuter; all pairs of the other
iheterogamous; mostly aromatic grasses

off Margins of the lower involucral glume of the fertile
spikelets involute, inflexed and 2-keeled
@if at all) only close to the tips, the spikelets
therefore with rounded sidt's or quite terete;
callus elongate and acute or pungent;
awn more or less hirsute, from the stipiti-
form floral glume (Genera 38-41).

X Group Heteropogonastrae.—Racemes niany-noded,
solitary ; all pairs -of spikelets heterogamous
and alike or the lowest i-many homogumous
and barren, very different from the fertile,
not forming an involucre around them

XX Group ThemedcMrae.—Racemes fascicdliform, soli-
tary at the apex of the stem and branched.
Spikelets dimorphic, the 4 lower Besails
forming an involucre round the upper.

$ Rhachis articulate below the involucral spikelets

31. Capillipedium.

32. Amphilophis.

33. Dichanihium.

34. Eremopogon.

35. Schizachyrium.

36. Andropogon.

37. Cymbopogon.

38. Heteropogon.

39. Iseilemd.
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§8§ Rhachis articulate above the involucral spikelets . 40. Themeda.
fl1] Group Pseudoihemedastrae.—Like Themedastrae
above, but without the kivolucrajlfi spikelets
of that group . . . - . .4 1. Pseudanthistiria*®

Tribe III: Paniceae.—Spikelets in usually contin-
uous spikes, racemes or panicles. Involucral glumes
herbaceous or membranous, the lower generally smaller
very small or suppressed. Lower floral glume generally
resembling the involucral glumes in structure and nerva-
tion, the upper fertile firmer, at length rigid, often
chartaceous or crustaceous, awnless, very rarely mucronate
(Urocfdoa) (Geneva 42-62).

1. SUBTBDMS : PAOTCINAE.—Upper floret only fertile ; lower
floral glume usually resembling the upper involucral
glume, not indurated (Genera 42-61).

A. Undershrubs; flowers dioecious.

Group Spinificastrae.—Male spikelets 2-flowered, ar-
ticulate in rigid umbellate spikes ; female in
large globose heads of stellately spreading
quill-like rhachis, one spikelet at th« I>ase
of each 42. Spinifex.

B. Herbs; flowers not dloemous (Genesa 43 61).

a. Group Digitariastrae.—Inflorescence of usually
slender, spiciform, digitate or subdigitate
or somewhat distant, very rarely solitary
racemes; fruiting floral glume with usually
flat, thin to hyaline margins, thinly
cartilaginous, often brown or dark, with the
usually minute, often microscopic, scale-like
palea of the barren floret attached to the
hasa.

* Spikelets awnless; lower involucral glume minute,
rarely O; lower floral glume usually with
5-7 close, straight, prominent nerves . . 43. Digitaria.

** Spikelets slender awned 44. Alloteropsis.

b. Inflorescence usually dlfferent (but see Axonopus
and Paspalum); fruiting floral glume with
more or less inrolled margins, usually
crustaceous and straw-coloured or whitish;
palea of the barren floret, if developed,
not attached to the false fruit (Genera
45-61).

* Spikelets falling entire and singly from the per51stent
pedicels (Genera 45-55S).

f Group Panicastrae.—Spikelets not awned, or if
awned, then subsessile in false secund
variously arranged spikes and with the
awns from the entire tips of the upper
involucral glume and lower floral glume
(Echinochloa sp.) or from the tips of both
involucral glumes or at least the lower
(Genera 45-58). .

t Inflorescence of variously arranged (rarely solitary)
simple or compound, usually secund, spike-
like, dense (rarely loose) racemes, not an
open of contracted and cylindric panicle;
spikelets usually paired or sometimes partl—
cularly* towards the base of the raceme in
fascicles of 3 (rarely more) unequally pedi-
celled or solitary, alternately to the right
and the left of the median line of a usually
dorsiventval rbachte ; fruit dorsally (vtTy
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rarely laterally) compressed, its glume and
palea crustaceous; racemes usually rather
dense (Genera 45-52).

of Back of fruit abaxial (Genera 45-47).

|| Spikelets strongly laterally compressed, distant
on long slendei rhachises ; lower involucral
glume herbaceous, as long as the spikelet

I Spikelets more or less dorsally compressed; lower
involucral glume never herbaceous.

H Lower involucral glume rudimentary with a swollen
annular callus at the base of the rhachilla;
fruit mucronate

HH No swollen annular callus at the base qf the splkelet
Lower involucral glume present racemes
racemosely arranged

ffif Back of the fruit adaxial (Genera 48- 52)

|| Lower involucral glume typically absent; spikelets
usually conspicuously plano-convex, with
the flat side turned away from the rhachis

H Lower glumes developed; rhachis persisting, not
articulate ; spikelets falling from the pedicels
(Genera 49-52).

H Involucral glumes neither awned nor caudate;
if shortly cuspidate-acuminate, then the
fruiting floral valve obtuse with an imposed
mucro and the margins inrolled all along.

T Fruiting flowering glume acute, not mucronate;
spikelets solitary, closely biseriate, contiguous
with their sides; false spikes rigid, not
several times longer than the internodes
of the long common axis; their lower parts
more or less appressed to the alternately
hollowed out flanges of the latter . -

TT Fruiting flowering glume obtuse, abruptly mucro-
nate or aristulate: spikelets solitary or
paired, when solitary contiguous with their
backs ; false spikes often flexuous or curved,
usually several times longer than the inter-
nodes of the relatively short common axis,
spreading from the base

HH Glumes caudate or cuspidate-acuminate or awned.
T Glumes awned from the entire acute or acuminate
tip, or caudate or cuspidate-acuminate;
margins of the fruiting flowering glume
flat upwards, not embracing the tip of
the palea ; racemes dense, more or less secund,

often very numerous

TT Glumes awned from the slightly notched tlps,
racemes elongated or .short to very short,
secund, compact spreading from the common
axis

jj Inflorescence an open panlcle, rarely contracted
cylindrical and spike-like (Sacdolepls, Setaria
$p.) (Genera 53-58).

§ Spikelets not supported by bristle-like branches
(Genera 53-57).
Spikelets not gibbous or, if slightly so, then not in
cylindrical false spikes (Genera 53-56).

|| Branches of panicle not adnate to the main axis."

H Panicle much contracted, dense, very compound,
with erect narrowly lanceolate spikelets;
lower floral glume beaked, upper floral
glume rather thin

45. Pseudechinolaena*

46. Eriochloa.

47. Brachiaria.

48. Paspalum.

49. Paspaiidvum.

50. UrocMoa.

51. Echinochloa.

52. Oplismenus.

53. Hymennchne.
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% {Spikelets with their median plane radial to the
rhachis ; florets 1-2 ; floral glumes membran-

ous to subhyaline, 3-nervod . . .

%% Spikelets with their median plane tangential to the
rhachis ; floral glumes more or less ventricose,

keeled upwards, 5-9-nerved . . .
ft Spikelets in groups of 3 at the nodes of a dense
spike; flora]l glumes S-nerved . . .

-

2. Blades articulate on the sheath and transversely veined.

Tribe XVII: Bambuseae.—Shrubs or trees; spikelets
all of one kind; florets few to many (rarely 1); lower 2
or more glumes empty, gradually increasing in size up
to the flowering, with sometimes small terminal imperfect
ones; floral glumes subherbaceous to subcoriaceous, 5-many-
nerved, usually awnless ; lodicules usually 3 ; stamens 3-6
or more ; styles 2 or 3 (Genera 106-110).

a. Pericarp thin, adnate to the seed.
* Faleae all 2-keeled ; stamens 6 ; filaments free .
** Paleae of upper flowers 0 or glume-Ae, not keeled :
f il a me n t sconnate.

b. Pericarp fleshy or crustaceous, not adnate to the
seed.

* Spikelets 2-many-flowered; palea 2-keeled; lodi-
cules none ; stamens 6 ; pericarp crustaceous

** Spikelets many-flowered ; paleae 2-keeled ; lodicules
3, conspicuous. . . . . .

*#% Spikelets 1-flowered ; palea absent or glume-like ;
stamens 6-120; pericarp fleshy ° ' +

xXi

103." Lephaus.

104

105

106

107.

108.

109.

110

. TiiLicmn.

. Hordeum.

. Bambusa

.Oxytenanthera.

Dendrocalamm.
Teinostachyum.

. OcMandra,



THE BOMBAY GRASSES.

SUBFAMILY I: PANICOIDEAE.

The mature spikelets fall entire from their pedicels or with tl*em, all are alike or differ in
sex and structure. Perfect spikelets with 2 heteromorphous florets, the upper hermaphrodite,
the lower male or barren. Bhachilla not continued beyond the upper floret.

TRIBE I: Mayideae.

Sexes borne on different inflorescences on the same plant or the female spikelets at the base
of the inflorescence, and the male above them. The male spikelets in pairs, one sessile, the other
pedicelled, or both pedicelled, in spike-like solitary or panicled racemes, 2-flowered. Involu-
cral glumes membranous or chartaceous enclosing the florets. Floral glumes more or less
hyaline, awnless. The female spikelets solitary with or without a rudimentary pedicelled com-

, panion, 1-flowered. Involucral glumes firm, at least the lower which ultimately often becomes
bony, or both thin and more or less hyaline. Floral glumes hyaline, awnless.

See key pags xi.

*]. EUCHLAENA Schrad,

Stout and tall annuals with leaves very broadly linear or oblong.

Male spikelets 2-nate (sessile and pedicellate) on the spiciform fascicled branches of a ter-
minal panicle, 2-flowered with coriaceous glumes. Female spikelets in 2-ranked spikes which
are clustered in the leaf-axils, not fused as in the Maize, joints rhomboidal, oblique, articulate,
excavate, with the margins of the excavation embracing the cartilaginous outer glume and with
it forming a smooth pseudocarp.

Species 2 or 3. —Mexico.

*]. EUCHLAENA MEXICANA Schrad.

Euchlaena mexicana Schrad. Ind. Sem. Hort. Gotting. (1832); reprinted in Linnaea 8 (1833)

Litt. 25 ; H. H. Mann in Bull. 177, Dept. of Agric, Bombay.

ReanaJuxurians Dur.” in Bull. Soc. Acclim. I, 9 (1872) 581.°
ernacular name : Teosinte.

Etymology : Euchlaena comes from the Greek eu, well, and chlaina, covering.

Description : A large, very succulent, strong growing, annual grass, 30 cm. to 3 m. high.
Leaves long, 5-7*5 cm. broad.

Male spikelets 8-9 mm. long, crowded in long spikes in a corymb 15-25 cm. long. Female
spikes in the leaf-axils. = Styles very long, protruding from the top of the enclosing leaf-sheath.
The spike of the female spikelets breaking up at maturity into rhomboidal seed-like joints.—
Nearly allied to Maize and resembling it in its tassel of male flowers and broad leaves. A single
plant often sends up 100 stems. Hybridises with Maize.

Locality : Deccan: Cultivated in the Ganeshkhind Botanic Garden.

Distribution: Mexico.

Economic uses : Cultivated for green fodder, but it does not stand drought well. Horses
are fond of it.

*2.ZEA Linn.

Tall, stout, annual grasses with large leaves, the axils of the lower of which produce the cobs,
tightly enveloped by large membranous bracts. _
. Sexes in different inflorescences on the same plant; male spikelets in large terminal panicles
made up of racemosely arranged or subdigitate spike-like racemes; female spikelets in axillary
eheathed " cobs ", consisting of several spikes whose axes are fused into a spongy more or less

' For a review and history of the species of Euchlaena Schrad, see G. N. Collins in Joum. Hered. 12 (1922) 339,
and § S. Hitchcock, A perennial species of Teosinte, in Joum. Washington Acad. Sciences 12 (1922) 205-207.
Durieu in mentioning ' Teosinte ' thinks that it is probably the name of a country.
The nume is not technically published as there is no description.



2 THE BOMBAY GRASSES.

cylindrical body. Male spikelets 2-nate, one sessile, the other alternate on the inarticulate
rhachis of the spike-like racemes, 2-flowered, awnless; involucral glumes subequal, membra-
nous, convex, obscurely 2-keeled, 9-10-nerved; florets alike ; floral glumes more or less hyaline,
'3-5-nerved ; paleae similar, 2-nerved, obscurely keeled ; lodicules 2, fleshy ; stamens 3 ; anthers
linear. Female spikelets 2-nate in 4-11 longitudinal rows, slightly immersed in the spongy
axis of the cob, with a lower barren and an upper fertile floret, awnless; involucral glumes simi-
lar, very broad, fleshy below, hyaline above, nerveless, ciliate; lower floral glume resembling the
involucral glumes but shorter and eciliate, with or without a similar but smaller palea ; upper
floral glume similar to the lower with a palea about as long as the ovary ; lodicules O ; ovary
obliquely ovoid; style very Jpn'g, 2-fid at the tip, papillose upwards, exserted in long silky tassels
from the sheathing bracts. Grain large, subglobose or dorsally more or less flattened, sur-
rounded by the dried up involucral glumes, floral glumes and paleae ; scutellum large, equall-
ing or exceeding two-thirds of the grain.
Species 1—A native of America ; in cultivation in all warm countries of the globe.

*f. ZEA MAYS Linn.

Zea Mays Linn. Sp. PL. (1753) 971; P. Beauv. Agrost. (1812) t. 24, fig. 3 ; Kunth Enum. PL I
(1833) 19 ; Doell in Mart. EL Bras. II, II, 31, t. 11; Bentl. & Trim. Medic. PL t. 296;
Duthie Field & Gard. Crops. 25, t. 5 ; Koern. & Wern. Handb. d. Getreideb. I (1885) 330-
378, II (1885) 772-870 ; Harshberger Maize in Contr. Lab. Univ. Pennsylv. I (1893) 75-
202 ; Montgomery Corn Crops (1913) 1-275 ; Davy Maize (1914); Stapf in FL Trop. Afr.
IX (1917) 26.

Mays zea Gaertn, Fruct. I (1788) 6, pi. 1.

Vernacular names : Maize, Indian Corn, Makai, Boota, Macka, Bari Joar, Bonda, Goin-
jol, Mekhejol.

Etymology : Zea is the old Greek name for a cereal mentioned by Homer.

Description : Culms up to 3 m. high, sometimes more. Leaf-sheaths terete, more or less
hairy upwards along the margin ; ligule short, truncate, thinly membranous, more or less pubes-
cent ; blades linear-lanceolate, up to over 90 cm. long and 10 cm. wide, glabrous or almost so,
tips often drooping.

Male panicle up to over 20 cm. long; rhachis pubescent; spikelets up to 12 mm. long;
anthers 6 mm. long. Female spike (cob) and grains varying much in size and shape, the grains
also in colour.

Locality : Chiefly cultivated in the Panch Mabhals either as a rains or as a late irrigated
crop. A good deal is grown in Satara, Sholapur and Belgaum. In the Deccan it is mostly
grown for early fodder, though the grain is allowed to ripen and the ears are readily sold in
towns for roasting.—Area in 1922-23, 208,914 acres.

Ecology : Where rainfall is sufficient Maize does best on the rich brown soils of the Panch
Mabhals. Also Eice land by retention of moisture either by position or by depth and density,
suits the crop.  As its quick habit of growth does not make it a good companion for subordinate
mixtures, it is usually sown alone. It grows rapidly and requires little water considering the
yield of fodder which it gives. It is very likely the best emergency fodder cro*p to grow when the
rain fails and when famine is imminent.

Distribution : Maize seems to be a native of New Granada, but is now cultivated almost
throughout the world. There is scarcely a doubt that Maize came to India from America. It
was possibly brought thence direct by the Portuguese, just about the time when the East
India Company arrived in India.

Origin ; The origin of Maize is a much discussed question. Some are of opinion that it
has been developed from Teosinte (Euchlaena), others that the original wild form has become
extinct. A more acceptable opinion is that it is a hybrid between Teosinte and an unknown
or extinct species resembling pod-corn, a variety of Zea Mays in which each kernel is enveloped
in the elongated floral bracts.'

Kuwada® who studied the number of chromosomes in Maize came to the conclusion that
Zea Mays was originally derived from the hybridization between Euchlaena and some unknown
specie* of the tribe Andropogoneae, long chromosomes belonging to the former and short ones
to the latter, and that the nuclei of its various individuals possess both kinds of chromosomes
in various combinations according to'the law of chance.

i.ColliiiB, The Origin cf Maize. Journal Wash. Acad. Sci. 2 (1912) 520.
Kuwada, Y., Die Chromosomenzahl von Zea Maya L. Ein Beitrag zur Hypbthcse der Individualist der
Chromosomen und zur Frage fiber die Herkunft von Zea Maya L.Jour. Coll. Sci. Imperial Univ., Tok£o, 39 (1919)
1148,
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To explain the structure of the ear of Maize Collins published evidence which indicated
that the ear may have developed through the twisting of yoked pairs of spikelets. Weatherwax'
tries to refute this opinion. He contends that dropping of rows of seeds is due to the discontin-
uance of a row of paired spikelets and not to the loss of the pedicellocl spikelets from yoked
pairs, and that there is no indication that short rows represent long rowa partially aborted,
but that the abortion of spikelets or of rows in the ear seems to be much more constant as a
characteristic of theories than of real ears.

Genetics : Those interested in Maize from a genetic point of view are referred to the
more recent publications mentioned in the footnote.

Economic uses : See Watt, Diet. Econ. Prod. VI, pt. IV, 326 and Commercial Prod, of
India (1908) 1132, and various authors mentioned above.

Many experiments have been made in America to see if prussic acid, the poison of young
jowar fodder, is to be found in Maize. It has never been detected in Maize, not even in suckers
from Maize stalks in the field. See also M. H. Keith, A bibliography of investigations bearing
on the composition and nutritive value of corn and corn products. Washington, 1920.

Medicinal uses : See Dymock, Pharmacogr. Ind. I11 (1893) 579, and Bentley and Trimen,
Medicinal plants.

Diseases : For a good account of the fungi attacking Maize see E. J. Butler, Fungi and
disease in plants (1918) 191-202.

The Moth-borer of the Sugar-cane, Maize and Sorghum is discussed in Mem. Dept. Agric.

Ind. I (1907) No. 2.

3. Coix Linn.

Tall leafy monoecious annual or petennial grasses ; stem branching, spongy within. Leaves
long, flat, broad.

Kacemes many, axillary and terminal; lower spikelets solitary, female, enclosed in an
ultimately hardened, polished, nut-like bract, through the apex of which the male portion of
the spike protrudes. Male spikelets 2-3-nate at each node of the rhachis, 1 sessile and 1 or 2
pedicellate, lanceolate. Glumes 4 ; involucral glumes subequal, empty, rigid or herbaceous;
lower involucral glume winged along the inflexed margin ; upper involucral glume not winged ;
floral glumes hyaline, paleate, triandrous or empty. Female spikelets ovoid, acuminate.
Glumes 4 ; lower involucral glume chartaceous, the other 3 glumes becoming successively thiniier ;
upper floral glume paleate. Lodicules 0. Staminodes minute. Ovary ovoid; styles 2, free,
slender. Grain orbicular, ventrally furrowed, enclosed in the hardened globose ovoid or
cylindric involucre.

Species 5 or 6.—Hot countries of the Old World; only 1 in the Bombay Presidency.

1. Coix LACHRYMA-JOBI Linn.
PLATE 1/

Coix Lachryma-Jobi Linn. Sp. PL (1753) 972 ; Hook. f. Fl. Brit. Ind. VII (1896) 100; Cooke
F1. Bomb. II (1908) 997.

C. Lachryma Linn. Syst. ed. X (1759) 1261; Beauv. Agrost. (1812) 137, t. 24, fig. 5 ; Roxb. FI.
Ind. 111 (1832) 568; Grah. Cat. Bomb. PI. (1839) 240; Dalz. & Gibs. Bomb. FI. (1861)

! Weatherwax, P., A misconception aB to the structure of the ear of Maize. Bull. Torrey Bot. Club. 47 (1920)
359-362. £
* Blaringhem, L., Production par traumatisip’ d'une forme nouvelle de Mais 2 oaryopses multiples, Zea Maya
var. Polysperma. Gompt. Rend. Acad. Sci. Paris 170 (1920) 677-679.
Collins, G. N., Structure of the Maize ear as indicated in Zea-Euchlaena hybrids. Jour. Agr. Res., 17 (1919)
127-135.
Collins, 6. N., Dominance and the vigor of first generation hybrids. Amer. Nat., 55 (1921) 116-133.
Collins, J. L., Chimeras in corn hybrids. Jour. Heredity, 10 (1919) 2-10.
Emerson, R. A., The nature of bud variations as indicated by their mode of inheritance. Amer. Nat., 56 (1922)
64-79.
Hume, A. N., A system for breeding corn or gregarious animals. Jour. Heredity, 11 (1920) 677-679.
Jones, D. F., Segregation of susceptibility of parasitism in Maize. Amer. Jour. Bot. 5 (1918) 295-300.
Jones, D. F., The effect of inbreeding and crossbreeding upon development. Proc. Nation. Acad. Sc. 4 (1918)
246-250.
iJones, D. F., Heritable characters of Maize. Jour. Heredity 11 (1920) 111-115.
Jones, D. F., Selection in self-fertilized lines as the basis for corn improvement. Jour. Amer. Soc. Agibn. 12
(1920) 77-100. -
Kempton, J. H., Heritable characters of Maize. Jour. Heredity, 11 (1920) 111-1 15.
Kempton, J. H.o Linkage between brachytio culms and pericarp and cob color in Maize. Jour. Washington As.
Sci. 11 (1920) 13-20.
3% Kemptofi, J. H., A brachytio variation in Maize. XJ. S. Dept. Agr. Bui. 925 (1921).
Lopriore, G., Cber die Vererbung teratqlogischer MissbildungeDJZeitschr. Indukt. Abstain.—u. Vererb.
-227»
Richcy, F. D., The inequality of reciprocal corn crosses. Jour. Amer. Soo. Agron. 12 (1920) 186-196.
Urbain, A., Influence des matieres de reserve de I'albwnen de la grainc sur le developpexnent de I'embryon Jle>*

Gen. Bot. 32 (1920) 125-139, 165-191.
4 A
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289 ; Duthie Graces N. W. Ind. (1883), Fodder Grasses N. Ind. (1888) 18 ; Hack, in Bolet.
Soc. Brot. V, 212. )

C. agrestis Lour. Fl. Cochinch. (1790) 551.

C. arundinacea Lam. Encycl. 111, 422.

C. ovata Stokes Bot. Mat. Med. 1V (1812) 342.

C. penduU Salisb. Prodr. (1796) 28.

C. puelhrum Balans in Journ. de Bot. IV (Paris, 1890) 77.

C. stigmatosa Kock. & Bouch6 Ind. Sem. Hort. Berol. (1855) 9.

Lithagrostis Lacryma Jobi Gaertn. Fruct. I (178g) 7,1.1, fig. 10.

Vernacular names : Job's Tears, Christ's Tears, Ran-jondhla, Ranmaka, Kassar,
Eardia, Gurgur, Keiruch, Eassaibij (fruit).

Etymology : Coix is a name used by Theophrastus and Plinius for an Egyptian palm
the leaves of which were used for mats and baskets. The name Lachryma Jobi means Job's
Tear and conies from the fancied resemblance of the fruit to tears.

TATCVBI&SIl *» MamSfi-V&ft CTV.VVorcmare,«fara&, T.oot\n%at {Taa Vraet nodes ¢, mtemodes
¢;moo\l, "olis\fc&. leaves 10-45 by 2-5-5 cm., narrowed from a broad cordate base to an acumin-
ate tip, smooth on\xrifo. suiiace&, Vsfiii Steiitax nei*t& «&& "H&qsj&s *ratem\ A\ mi &
stout; sheaths long, smooth ; ligule a very narrow membrane.

% Racemes 2-5-6-3 cm. long, nodding or drooping from long peduncles; rhachis within the
bract slender, .above the bract stout, notched at the nodes. Male spikelets 1-1-3 cm. long,
subsecund, imbricating. Lower involucral glume 1 cm. long, elliptic-lanceolate, acute, con-
cave, many-nerved, with inflexed margins and with a narrow wing arising from a little above
the edge of the margin with many branched green veins; upper involucral glume similar to the
iower but not winged, 5-9-nerved ; lowet floral glume oblong-lanceolate, hyaline, paleate, trian-
drous, faintly 3-5-nerved ; upper floral glume similar, paleate, triandrous or empty. Anthers
B mm. long, orange. Fruit from broadly ovoid to globose, bluish grey, 6-10 mm. long, smooth,
polished. .

Locality : Stnd : Umarkot, sandy plains (Sabnis B 717 !); Chuar Ghemali, Indus Biver
(Blatter & McCann D680 !); Mirpur Sakro (Blatter & McCann D681! D683 !); Gharo (Blatter
& McCann D682!).

Gujarat (Graham).

Khandesh (McCann!). .

Konkan: Gokhiwara, Bassein (Ryan 25); Dohe Forests (Ryan 713!); Junga
Hill, Thana (Paranjpye !); Alibag, ricefields (Ezekiel!); Kanari Caves, foot (McCann 9876 !);
Sion McCann 8453!); Bhandup, near tank (McCann 5098!); Horse-shoe Valley, Ghatkopar
(McCann 9877 !); common along line from Kalyan to Easara in streams (McCann!).

W. Ghats: lIgatpuri (McCann 4346!); Matheran (Paranjpye!); Lonavla
(Garade!, McCann!, Woodrow); Ehandala, common all over (McQann 9405!); Panchgani
Ghat (Cooke); Panchgani (Blatter!).

Deccan : Purandhar (McCann 5005 !).

S. M. Country; Devarayi (Sedgwick & Bell 4426 !); Dharwar (Sedgwick 1856 !).

N. Kanara (McCann!).

Ecology : Gregarious, forming pure associations, very abundant in standing water.
Common all through the Konkan and Deccan, filling up the banks of streams and fields.

Distribution : Tropical Asia, cultivated in Africa. and America.

Economic uses : Used as fodder for cattle. Duthie says that they fatten on it. Haines
calls it a poor fodder for cattle. Of the false fruits there are several varieties differing much
in size, shape and colour, and used for decorative purposes in place of beads. According to
Stapf one variety with thin shells is an important cereal in Burma and in the Farther East.
Waxy endosperm, first found in Maize from China, Burma and the Philippines has been found
now in Coix Lachryma-Jobi from the same region."

Medicinal uses : See Dyndock, 573.

Explanation of Plate 1 : Coix Lachryma-Jobi Linn.

1. Female spikelet showing nut-like bract.

2. Lower invol. glume.

8, Upper invol. glume.

4. Lower floral glume'. i puTMA T™My %
3. Tpper floral glume. irtfémale splkelet.
6. Palea.

7. Grain and styles.

* Kempton, J. H., Wax}' endosperm in Coix and Sorghum. Journ. Heredity, 12 (1921) 396-400.
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8. Lower invol. glume.

9. Upper invol. glume.

10. Lower floral glume.

11. Falea of lower floral glume.

12. Stamens. M
13. Upper floral glume.

14. Palea of upper floral glume.

15. Stamens.

16. Ligule.

4, POLYTOCA R. Br.

Tall stout erect branching annual or perennial leafy monoecious grasses; stem spongy -
within; nodes bearded; flowering branches fascicled. Leaves long, flat.

Inflorescence of spike-like racemes, terminating the branches, at first enclosed in spathi-
form bracts ; racemes all male or with one or more female spikelets at the base. Male spikelets
2-flowered, sometimes imperfect. Glumes 4 (with sometimes a terminal rudimentary ong),
all subequal in length; -involucral glumes empty; lower involucral glume herbaceous, shallowly
concave, many-nerved, with a narrow membranous margin; upper involucral glume narrower,
ovate, acuminate, 5-9-nerved; lower floral glume membranous, oblong, acuminate, 3-5-nerved,
paleate, trifindrous; upper flpral glume very slender, linear, hyaline, paleate, triandrous or
empty. Lodicules 2, cuneate. Anthers long. Female spikelets broadly oblong, l—ﬂowered;'
lower involucral glume thickly coriaceous, closely embracing the rhachis of the spike by its
involute margins, with many obscure nerves, the other 3 glumes enclosed in the lower involucral
glume, hyaline; upper involucral glume oblong, many-nerved; lower floral glume narrower,
oblong, 3-5-nerved, empty; upper floral glume very narrow, truncate, 3-nerved, paleate. Styles
very long; stigmas slender. Grain small, fusiform, terete, enclosed in the nut-like polished
hardened glume.

Species 8.—Tropical Asia, Australia.

1. Leaves 45-60 by 5-7-5 cm.; lower involucral glume of

female spikelet 3-lobed at the tip . . . . 1. P. Cookei.
2. Leaves 15-30 by 0-6-2-2 cm.; lower involucral glume
of female spikelet entire at the tip . . . 2.P. barbata.

1. POLYTOCA COOKEI Stapf.

PLATE 2.

Polytoca Cookd Stapf in, Hook. Ic. PL 24 (1895) t. 2333 ; Hook. f. FL Brit. Ind. VII (1896) 101;

Cooke FLL. Bomb. II (1908) 998.

Vernacular name : Kurisal.

Etymology ® Polytoca is derived from the Greek polys, many and tokos, bringing forth.—
-The specific name refers to Th. Cooke, the author of the Bombay* Flora.

Description : Annual; stem 90 cm. (or more) high, smooth ; nodes bearded. Leaves
45-60 by 5-7*5 cm., linear-lanceolate, acuminatc_s, more or less hispid on both sides with bulbous-
based hairs, and with thickened and ciliate margins; sheaths rather loose, striate, hairy with
bulbous-based hairs; ligule short, subhyaline, hairy with yellowish hairs.

Flowering branches f asciculately crowded in the axils of the upper leaves, each with a linear
acuminate pubescent bract at the base. Male panicles reaching 7*5 cm. long. Male spikelets
8 mm. long, geminate, one longer than the other, shortly pedicellate or sessile. Glumes 4 ;
lower involucral glume lanceolate, acuminate, pubescent, many-nerved, with a hyalintf ‘more
or less inflexed margin; upper involucral glume slightly shorter and thinner than the lower
one, with slender nerves. -Floral glumes slightly shorter than the lower involucral glume,
glabrous, few-nerved, hyalino. Anthers 3, linear. Female spikelets 8 mm. long; lower in-
volucral glume crustaceous, oblong, the margins connate at the base, closely embracing the
upper involucral glume, the apex with a 3-lobed crest the lateral lobes of which are obliquely
truncate, the midlobe emarginate; upper involucral glume slightly shorter than die lower,
oblong, acuminate; lower floral glume* about equalling the upper involucral glume, oblong,
suddenly apiculate, 13-15-nerved ; upper floral glume shorter thftn the lower, hyaline, Hgwslons
sometimes 2-fid,
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Locality : Kathiawar: Junagad (Blatter!).
Konlcan: Tungar forest, Bassein (Bhide !); Bombay (Dalzell); Salsette (Jac-
quemont 706).
W. Ghats: Igatpuri (McCann 9880 !); Khandala (McCann 9881!); Mahablesh-
war (Woodrow, Cooke); near Mahableshwar (Woodrow !).
N. Eanara (Lisboa).

Ecology : .Growing sporadic.

Distribution : Apparently endemic in the Presidency.
Economic uses : Bosaries are made of the stony fruits.
Explanation of Plate 2 : Polytoca Cookei Stapf.

. Ligule.
. Lower and upper invol. glumes. :
. Lower floral glume. ) } Female spikelet.
. Upper floral glume.
. Lower invol. glume (tip not correct, should be acu-"|;
minate according to the description).
. Upper invol. glume.
. Lower floral glume.
. Falea of lower floral glume.
. Stamens and lodicules.
. Upyier floral glume.
. Palea of upper floral glume. )
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2. POLYTOCA BABBATA Stapf.

PLATE 3.

Polytoca barbata Stapf in Hook. f. F1. Brit. 1td. VII (1896) 102 ; Cooke F1. Bomb. II (1908) 999;

Lisboa Bomb. Grasses (1896) 42.

Coix arundinacea Koen. ex Willd. Sp. PL IV, 203 (non Lam.).

C. barbata Koxb. Fl. Ind. 111 (1832) 569 ; Dalz. & Gibs. Bomb. F1. (1861) 289.

C. gigantea Herb. Buss, ex Wall. 8626.

C. Koenigii Spreng. Syst. 1, 228.

Chionachne barbata R. Br. in Benn. PL Bar. Jav. 18; Duthie Grasses N. W. Ind. (1883) 11;

Fodder Grasses N. Ind. (1888) 19.

Vernacular names : Eanta-karvel, Varival, Kawdia, Karang, Gurgur.

Etymology : Barbata means bearded.

Description : Stem 90-180 cm. high, as thick as the little finger below, terete, smooth;
nodes softly bearded. Leaves 15-20 by 0-6-2*2 cm., linear, acuminate, scabrid above, with a
stout midrib and scabrid margins; sheaths long, smooth, glabrous or hairy; ligule a narrow
ridge.

Racemes paniculate, on slender peduncles; spathiform sheaths 2-5 cm. long (or more),
with a long awn at the tip ; proper sheaths 13 mm. long, oblong, awned; male portion of the
raceme appearing as if sessile on the top of the female spikelet, articulate with the internode
below it which is embraced by the margins of the outer glume of the female spikelet; rhachis
hardly articulate between the male spikelets. Male spikelets reaching 1 cm. long. Lower
involuoral glume 8 by 4 mm., ovate, acute, concave, pubescent. Female spikelets 4 mm. long,
glabrous. Glumes 4 ; lower involucral glume thickly coriaceous, white, shining, closely wrapped
round the rhachis of the spike and the other glumes, obscurely many-nerved; tip entire.

This grass often reaches 2-7 m. The internodes are smooth and polished. The sheaths
and leaves, particularly the former, are armed with long stiff brittle irritant hairs. With
maturity the hairs are shed and are frequently completely lost in herbarium material.—The
anthers when fresh are brick red. The inflorescence deteriorates in the herbarium leaving
numerous spikelets.

Locality : Kathiawar: Junagad (Blatter 3784 !).

Gujarat: Gharodi farm (Gammie 16536!); Nadiad'farm (Herb. Econ. Bot*
Poona!); Surat (Sedgwick!).

Khandesh: Toranmal (McCann 9883 !); Taloda (Golne!).

Konkan: Bombay, between Worli Fért and Homby-Villurd Ed., on bank
(Sabnis 9884 !>; Thana (McCann!).

W. Ghats: Fitzgerald Ghat (McCann 3599!).
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SUBFAMILY I: PANICOIDEAE.

The mature spikelets fall entire from their pedicels or with tl*em, all are alike or differ in
sex and structure. Perfect spikelets with 2 heteromorphous florets, the upper hermaphrodite,
the lower male or barren. Ehachilla not continued beyond the upper floret.

TRIBE I: Mayideae.

Sexes borne on different inflorescences on the same plant or the female spikelets at the base
of the inflorescence, and the male above them. The male spikelets in pairs, one sessile, the other
pedicelled, or both pedicelled, in spike-like solitary or panicled racemes, 2-flowered. Involu-
cral glumes membranous or chartaceous enclosing the florets. Floral glumes more or less
hyaline, awnless. The female spikelets solitary with or without a rudimentary pedicelled com-
panion, 1-flowered. Involucral glumes firm, at least the lower which ultimately often becomes
bony, or both thin and more or less hyaline. Floral glumes hyaline, awnless.

See key page xi.

*]. EUCHLAENA Schrad,

Stout and tall annuals with leaves very broadly linear or oblong.

Male spikelets 2-nate (sessile and pedicellate) on the spiciform fascicled branches of a ter-
minal panicle, 2-flowered with coriaceous glumes. Female spikelets in 2-ranked spike3 which
axe clustered in the leaf-axils, not fused as in the Maize, joints rhomboidal, oblique, articulate,
excavate, with the margins of the excavation embracing the cartilaginous outer glume and with
it forming a smooth pseudocarp.

Species 2 or 3.'—Mexico.

*]1. EUCHLAENA MEXICANA Schrad.

Euchlaena mexicana Schrad. Ind. Sem. Hort. Gotting. (1832); reprinted in Linnaea 8 (1833)

Litt. 25 ; H. H. Mann in Bull. 177, Dept. of Agric, Bombay.

ReanaJuxurians Dur.” in Bull. Soc. Acclim. 11, 9 (1872) 581.%

Vernacular name : Teosinte.

Etymology : Euchlaena comes from the Greek eu, well, and chlaina, covering.

Description : A large, very succulent, strong growing, annual grass, 30 cm. to 3 m. high.
Leaves long, 5-7-5 cm. broad.

Male spikelets 8-9 mm. long, crowded in long spikes in a corymb 15-25 cm. long. Female
spikes in the leaf-axils. ~Styles very long, protruding from the top of the enclosing leaf-sheath.
The spike of the female spikelets breaking up at maturity into rhomboidal seed-like joints.—
Nearly allied to Maize and resembling it in its tassel of male flowers and broad leaven. A single
plant often sends up 100 stems. Hybridises with Maize.

Locality : Deccanj Cultivated in the Ganeshkhind Botanic Garden.

Distribution: Mexico.

Economic uses : Cultivated for green fodder, but it does got stand drought well. Horses

are fond of it.

*). ZEA Linn.

Tall, stout, annual grasses with large leaves, the axils of the lower of which produce the cobs,
tightly enveloped by large membranous bracts. )

Sexes in different inflorescences on the same plant; male spikelets in large terminal panicles
made up of racemosely arranged or subdigitate spike-like racemes; female spikelets in axillary
sheathed " cobs ", consisting of several spikes whose axes are fused into a spongy more or less

» FOP areview and history of the species of Euchlaena Schrad, see G. N. Collins in Journ. Hered. 12 (] 922) 339,
and S. S. Hitchoook, A perennial species of TeoSinte, in Jouni. Washington Acad. Sciences 12 (1922) 205-207

* Durieu in mentioning’ Teosinte ' thinks that it is probably the name of a country. '

* The ni»me is not technically published as there is no description.
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cylindrical body. Male spikelets 2-nate, one sessile, the other alternate on the inarticulate
rhachis of the spike-like racemes, 2-flowered, awnless; involucral glumes subequal, membra-
nous, convex, obscurely 2-keeled, 9-10-nerved ; florets alike; floral glumes more or less hyaline,
3-5-nerved ; paleae similar, 2-nerved, obscurely keeled ; lodicules 2, fleshy ; stamens 3 ; anthers
linear. Female spikelets 2-nate in 4-11 longitudinal rows, slightly immersed in the spongy
axis of the cob, with a lower barren and an upper fertile floret, awnless ; involucral glumes simi-
lar, Ver}7 broad, fleshy below, hyaline above, nerveless, ciliate; lower floral glume resembling the
involucral glumes but shorter and eciliate, with or without a similar but smaller palea ; upper
floral glume similar to the lower with a palea about as long as the ovary ; lodicules O ; ovary
obliquely ovoid; style very Jpngo 2-fid at the tip, papillose upwards, exserted in long silky tassels
from the sheathing bracts. Grain large, subglobose or dorsally more or less flattened, sur-
rounded by the dried up involucral glumes, floral glumes and paleae ; scutellum large, equall-
ing or exceeding two-thirds of the grain.
Species 1—A native ¢f America ; in cultivation in all warm countries of the globe.

*f. ZEA MAYS Linn.

Zea Mays Linn. Sp. PL. (1753) 971; P. Beauv. Agrost. (1812) t. 24, fig. 3 ; Kunth Enum. PL I
(1833) 19 ; Doell in Mart. FI. Bras. II, II, 31, t. 11; Bentl. & Trim. Medic. PL t. 296 ;
Duthie Field & Gard. Crops. 25, t. 5 ; Koern. & Wern. Handb. d. Getreideb. I (1885) 330-
378, II (18*5) 772-870 ; Harshberger Maize in Contr. Lab. Univ. Pennsylv. I (1893) 75-
202 ; Montgomery Corn Crops (1913) 1-275 ; Davy Maize (1914); Stapf in F1. Trop. Aft.
IX (1917) 26.

Mays zea GaertA. Fruct. I (1788) 6, pi. 1.

Vernacular names : Maize, Indian Corn, Makai, Boota, Macka, Bari Joar, Bonda, Goin-
jol, Mekhejol.

Etymology : Zea is the old Greek name for a cereal mentioned by Homer.

Description : Culms up to 3 m. high, sometimes more. Leaf-sheaths terete, more or less
hairy upwards along the margin ; ligule short, truncate, thinly membranous, more or less pubes-
cent ; blades linear-lanceolate, up to over 90 cm. long and 10 cm. wide, glabrous or almost so,
tips often drooping.

Male panicle up to over 20 cm. long; rhachis pubescent; spikelets up to 12 mm. long;
anthers 6 mm. long. Female spike (cob) and grains varying much in size and shape, the grains
also in colour.

Locality : Chiefly cultivated in the Panch Mahals either as a rains or as a late irrigated
crop. A good deal is grown in Satara, Sholapur and Belgaum. In the Deccan it is mostly
grown for early fodder, though the grain is allowed to ripen and the ears are readily sold in
towns for roasting.—Area in 1922-23, 208,914 acres.

Ecology : Where rainfall is sufficient Maize does best on the rich brown soils of the Panch
Mahals. Also Bice land by retention of moisture either by position or by depth and density,
suits the crop.  As its quick habit of growth does not make it a good companion for subordinate
mixtures, it is usually sown alone. It grows rapidly and requires little water considering the
yield of fodder which it gives. It is very likely the best emergency fodder crop to grow when the
rain fails and when famine is imminent.

Distribution : Maize seems to be a native of New Granada, but is now cultivated almost
throughout the world. There is scarcely a doubt that Maize came to India from America. It
was possibly brought thence direct by the Portuguese, just about the time when the East
India Company arrived in India.

Origin : The origin of Maize is a much discussed question. Some are of opinion that it
has been developed from Teosinte (Euchlaena), others that the original wild form has become
extinct. A more acceptable opinion is that it is a hybrid between Teosinte and an unknown
or extinct species resembling pod-corn, a variety of Zea Mays in which each kernel is enveloped
in the elongated floral bracts.'

Kuwada® who studied the number of chromosomes in Maize came to the conclusion that
Zea Mays was originally derived from the hybridization between Euchlaena and some unknown
specie” of the tribe Andropogoneae, long chromosomes belonging to the former and short ones
to the latter, and that the nuclei of its various individuals possess both kinds of chromosomes
in various combinations according to'the law of chance.

-—

% C iHim The Origin cf Maize. Journal Wash. Acad. Sci. 2 (1912) 520.

* Kuwada, Y., Die Chromojomenzahl von Zea Maya L. Ein Bcitrag zur Hypbthese der Individualist der
Chromosomen und zur Frage uber die Herkunft von Zea Mays L.Jour. Coll. Sci. Imperial Univ., Tokfo, 39 (1919)
1-148. . f
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To explain the structure of the ear of Maize Collins published evidence which indicated
“that the ear may have developed through the twisting of yoked pairs of spikelets. Weatherwax'
tries to refute this opinion. He contends that dropping of rows of seeds is due to the discontin-
uance of a row of paired spikelets and not to the loss of the pedicellecl spikelets from yoked
pairs, and that there is no indication thab short rows represent long rows partially aborted,
but that the abortion of spikelets or of rows in the ear seems to be much more constant as a
characteristic of theories than of real ears.

Genetics : Those interested in Maize from a genetic pomt of view are referred to the
more recent pubhcatlons mentioned in the footpote.”

Economic uses : See Watt, Diet. Econ. Prod. VI, pt. IV, 326 and Commercial Prod, of
India (1908) 1132, and various authors mentioned above.

Many experiments have been made in America to see if prussic acid, the poison of young
jowar fodder, is to be found in Maize. It has never been detected in Maize, not even in suckers
from Maize stalks in* the field. See also M. H. Keith, A bibliography of investigations bearing
on the composition and nutritive value of corn and corn products. Washington, 1920.

Medicinal uses : See Dymock, Pharmacogr. Ind. I11 (1&93) 579, and Bentley and Trimen,
Medicinal plants.

Diseases : For a good account of the fungi attacking Maize see E. J. Butler, Fungi and
disease in plants (1918) 191-202.

The Moth-borer of the Sugar-cane, Maize and Sorghum is discussed in Mem. Dept. Agric.
Ind. I (1907) No. 2.

3. Coix Linn.

Tall leafy monoecious annual or perennial grasses ; stem branching, spongy within. Leaves
long, flat, broad.

Eacemes many, axillary and terminal; lower spikelets solitary, female, enclosed in an
ultimately hardened, polished, nut-like bract, through the apex of which the male portion of
the spike protrudes. Male spikelets 2-3-nate at each node of the rhachis, 1 sessile and 1 or 2
pedicellate, lanceolate. Glumes 4 ; involucral glumes subequal, empty, rigid or herbaceous;
lower involucral glume winged along the inflexed margin ; upper involucral glume not winged ;
floral glumes hyaline, paleate, triandrous or empty. Female spikelets ovoid, acuminate.
Glumes 4 ; lower involucral glume chartaceous, the other 3 glumes becoming successively thinAer;
upper floral glume paleate. Lodicules 0. Staminodes minute. Ovary ovoid; styles 2, free,
slender. Grain orbicular, ventrally furrowed, enclosed in the hardened globose ovoid or
cylindric involucre.

Species 5 or 6.—Hot countries of the Old World ; only 1 in the Bombay Presidency.

1. Coix LACHRYMA-JOBI Linn.

PLATE 1/
Coix Lachryma-Jobi Linn. Sp. PL (1753) 972; Hook. f. Fl. Brit. Ind. VII (1896) 100; Cooke

F1. Bomb. II (1908) 997.
C. Lachryma Linn. Syst. ed. X (1759)-1261; Beauv. Agrost. (1812) 137,t. 24, fig. 5 ; Roxb. Fl.
Ind. I11 (1832) 568; Grah. Cat. Bomb. PI. (1839) 240; Dalz. & Gibs. Bomb. Fl. (1861)

i Weatherwax, P., A misconception as to the structure of the ear of Maize. Bull. Torrey Bot. Club. 47 (1920)

|
° 'auﬁlarmehem, L., Production par traumatlsﬁ; d'une forme nouvelle de Mais a caryopses multiples, Zea Maya

var. Polyspe%na. Compt Rend. Acad. Sci. Paris 170 (1920) 677-679.
Collins, G. N., Structure of the Maize ear as indicated in Zea-Euchlaena hybrids. Jour. Agr. Res., 17 (1919)

137
%ullms G, N., Dominance and the vigor of first generation hybrids. Amer. Nat., 55 (1921) 116-133.
Colllns, J. L., Chlmeras in corn hybrids. Jour. Heredity, 10 (1919) 2-10.
Emerson, R. A The nature of bud variations as indicated by their mode of inheritance. Amer. Nat., 56 (1922;

T%Iume A. N., A system for breeding corn or gregarious animals. Jour. Heredity, 11 (1920) 677-679.
Jones, 'D. F., Segregatlon of susceptibility of parasitism in Maize. Amer. Jour. Bot. 5 (1918) 295-300.
Jones, D. F., The effect of inbreeding and crossbreeding upon development. Proc. Nation. Acad. Sc. 4 (1918)

b1 N
!jones, D. F.; Heritable characters of Maize. Jour. Heredity 11 (1920) 111-115.
-ﬁlones, D. F., Selection in self-fertilized lines as the basis for corn improvement. Jour. Amer. Soc. Agftn. 12
TT-168.
o Izempton, J. H., Heritable characters of Maize. ;.Jour. Heredity, 11 (1920) 111-115.
Kempton, J. H., Linkage between brachytio culms and pericarp and cob color in Maize. Jour. Washington A*.
Sci. 11 (1920) 13-20.
Kempton, J. H., A brachytic variation in Maize. U. S. Dept. Agr. Bui. 925 (1921).
Lopriore, G., tber die Vererbung tefbtologischer MissbildungenjZeitschr. Indukt. Abstain.—u. Vererb.
223-227*
Riohcy, F. D., The inequality of reciprotal corn crosses. Jour. Amer. Soo. Agron. 12 (1920) 186-196.
- Urbain, A., Influence des matieres de reserve de I*albumen de la graine sur le developpement de rembrvon Rev*
Gen. Bot. 32 (1920) 125-139, 166-191.
4 .
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289 ; Duthie Grasses N. W. Ind. (1883), Fodder Grasses N. Ind. (1888) 18 ; Hack, in Bolet.

. Soc. Brot. V, 212.

C. agrestis Lour. Fl. Cochinch. (1790) 551.

C. arundinacea Lam. Encycl. 111, 422.

C. ovata Stokes Bot. Mat. Med. 1V (1812) 342.

C. pendula Salisb. Prodr. (1796) 28.

C. puelhrum Balans in Joum. de Bot. IV (Paris, 1890) 77.

C. stigmatosa Eock. & Bouch6 Ind. Sem. Hort. Berol. (1855) 9.
Lithagrostis Lacryma Jobi Gaertn. Fruct. I (178g) 7,1.1, fig. 10.

Vernacular names : Job's Tears, Christ's Tears, Ran-jondhla, Ranmaka, Kassar,
Eardia, Gurgur, Keruch, Kassaibij (fruit).

Etymology : Coix is a name used by Theophrastus and Plinius for an Egyptian palm
the leaves of which were used for mats and baskets. The name Lachryma Jobi means Job's
Tear and comes from the fancied resemblance of the fruit to tears.

Description : Stem 90-150 cm. 'high or more, stout, rooting at the lower nodes; internodes
smooth, polished. Leaves 10-45 by 2*5-5 cm., narrowed from a broad cordate base to an acumin-
ate tip, smooth on both surfaces, with slender nerves and spinulosely serrate margins; midrib
stout; sheaths long, smooth ; ligule a ver'y narrow membrane.

» Racemes 2*5-6*3 cm. long, nodding or drooping from long peduncles; rhachis within the
bract slender,-above the bract stout, notched at the nodes. Male spikelets 1-1*3 cm. long,
subsecund, imbricating. Lower involucral glume 1 cm. long, elliptic-lanceolate, acute, con-
cave, many-nerved., with inflexed margins and with a narrow wing arising from a little above
the edge of the margin with many branched green veins ; upper involucral glume similar to the
lower but not winged, 5-9-nerved ; lower floral glume oblong-lanceolate, hyaline, paleate, trian-
drous, faintly 3-5-nerved ; upper floral glume similar, paleate, triandrous or empty. Anthers
6 mm. long, orange. Fruit from broadly ovoid to globose, bluish grey, 6-10 mm. long, smooth,
polished.

Locality : Stnd : Umarkof, sandy plains (Sabnis B 717 !); Chuar Chemali, Indus Eiver
(Blatter & McCann D680 !); Mirpur Sakro (Blatter & McCann D681! D683 !); Gharo (Blatter
& McCann D682!).

Gujarat (Graham).

Khandesh (McCann!).

Konkan: Gokhiwara, Bassein (Ryan 25); Done Forests (Ryan 713 !); Junga
Hill, Thana (Paranjpye!); Alibag, ricefields (Ezekiel!); Kanari Caves, foot (McCann 9876 1);
Sion (McCann 8453!); Bhandup, near tank (McCann 5098!); Horse-shoe Valley, Ghatkopar
(McCann 9877 !); common along line from Kalyan to Easara in streams (McCann !).

W. Ghats: Igatpuri (McCann 4346!); Matheran (Paranjpye!); Lonavla
(Garade!, McCann!, Woodrow); Khandala, common all over (McCann 9405!); Panchgani
Ghat (Cooke); Panchgani (Blatter!).

Deccan: Purandhar (McCann 5005 !).

S. M. Country: Devarayi (Sedgwick & Bell 4426 !); Dharwar (Sedgwick 1856 !).

N. Kanara (McCann!).

« Ecology : Gregarious, forming pure associations, very abundant in standing water.
Common all through the Eonkan and Deccan, filling up the banks of streams and fields.

Distribution : Tropical Asia, cultivated in Africa- and America.

Economic uses : Used a? fodder for cattle. Duthie says that they fatten on it. Haines
calls it a poor fodder for cattle. Of the false fruits there axe several varieties differing much
in size, shape and colour, and “ised for decorative purposes in place of beads. According to
Stapf one variety with thin shells is an important cereal in Burma and in the Farther East.
Waxy endosperm, first found in Maize from China, Burma and the Philippines has been found
now in Coix Lachryma-Jobi from the same region.'

Medicinal uses : See Dym”ock, 573.

Explanation of Plate 1 : Coix Lachryma-Jobi Linn.

1. Female spikolet showing nut-like bract.

2. Lower invol. glume.

8, Upp”t invol. glume.

4. Lower floral glume.

5. t/pper floral glume. Femae aplkoele.
6. Palea. |

7. Grain and styles. ]

! Keinpton, J. 1I., Waxy endosperm in Coix and Sorghum. Journ. Heredity, 12 (1921) 396-400.
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4. Lower invol. glume.
9. Upper invol. glume.

10. Lower floral glume.

11. Paloa of lower floral glume. |

12. Stamens. Male spikelot.
IS. Upper floral glume, |

11, Palea of upper floral glume.

15. Stamens.

16, Ligule.

4. POLYTOCA K. Br.

Tall stout erect branching annual or perennial leafy monoecious grasses; stem spongy
within; nodes bearded ; flowering branches fascicled. Leaves long, flat.

Inflorescence of spike-lite racemes, terminating the branches, at first enclosed in spathi-
form bracts; racemes all male or with, one or more female spikelets at the base. Male spikelets
2-flowered, sometimes imperfect. Glumes 4 (with soraetinies a terminal rudimentary ouo),
all aubequal in length ; involucral glumes empty ; lower involucrol glumo herbaceous, sh*allowly
concave, many-nerved, with a narrow membranous margin ; upper involucral glume narrower,
ovate, acuminate, 5-9-nerved ; lower floral glume membranous, oblong, acuminate, 3-5-nervtid,
paleato, triandrous; upper floral glume very slender, linear, hyaline, patcate, triandious or
empty. Lodicules 2, cuneate. AntheTs long. Female spifcelets broadly oblong, 1-flowered ;
lower involucra! glume thickly coriaceous, closely embracing the rhachis of the spike by its
involute margins, with many obscure nerves, the other 3 glumes enclosed in the lower involucral
glumo, hyaline; upper involucral glume oblong, many-nerved; lower floral glume narrower,
oblong, 8-5-nerved, empty ; upper floral glume very narroWj truncate, 3-norv«l, paleate. Styles
very Jong; stigmas slender. Grain small, fusiform, terete, enclosed in tho nut-like polUhed
hardened glume.

Species 8.—Tropical Asia, Australia. .
1. Leaves 45-60 by 5-7-5 cm.; lower involuoral glume of
female spikelet 3-lobed at the tip , X 1 , 1. P. Cuok,
2. Leaves 15-30 by O-6222 cm.; lower involueral glume
of female spikelet entire at the tip ) . , 2. P. barbtitu.

1. POLYTOC4 COOKEI Stapf.

PLATE 2.

Polyloca Cookei Stapf i"Hook. Ic. PI. 24 (1895) t. 2333 ; Hook. f. FL Brit. Ind. VII (1896) 101;
' Cooke F1. Bomb. II (1908) 998.

Vernacular name : Kurisfil.

Etymology : Polytooa is derived from the Greek polys, many and lohus, bringing forth.—
1'bt: specific name refais to Th. Cooke, the author of tho Bombaj* Flora.

Description : Annual; stem 90 cm. (or more) high, smooth ; nodes boarded. Leaves
45-60 by 0-7-b cm., linear-lanceolate, acuminate, more or less hispid on both sides with bulbous-
based hairs, and with thickened and ciliate margins ; sheaths rather loose, striate, hairy with
bulbous-based hails; ligule short, subhyaline, hairy with yellowish hairs.

Flowering branches fasciculately crowded in the axils of ihe upper leaves, each with a linear
acuminate pubescent bract at tho base. Male panicles reaching 7-5 cm. long. Male spike lets
8 mm. long, gemmate, one longer than tho other, shortly pedicellate or sessile. Glumes 4;
Jower involucral glume lanceolate, acuminate, pubescent, many-nervod, with a. hyaline' more
or less inflexed margin; upper iuvolucral glume slightly shorter and thinner than the lower
o, with slender nerves. Floral glumes slightly shorter than the lower involucral AMuiU',
glabrous, fmr-nerved, hyaline). Anthers 3, linear. Female spikelets 8 mm. long; lower in
volucral glumo crustaoooua, oblong, tho margins connate at the base, closely emb/acing the
uppei involucml glume, tho apes with a 3-lobod crest the lateral lobos of which are obliquely
truncate, the uiidlobe emarginato : uppurjnvoluoral glumo slightly shorter than (he iowo,
oblong, acuminate; lower fioral glume about equalling the upper mvolueral glume, j
suddenly apioulute, 13-15-neived : upper flowl alutne shorter tlmn the lower, hyaline, nw,

a-fii
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Locality : Kathiawar: Junagad (Blatter!).
KonJcan: Tungar forest, Bassein (Bhide !); Bombay (Dalzell); Salsette (Jac-
queznont 706).
W. Ghats: Igatpuri (McCann 9880 !); Ehandala (McCann 9881!); Mahablesh-
war (Woodrow, Cooke); near Mahableshwar (Woodrow I).
N. Kanara (Lisboa).

Ecology : .Growing sporadic.

Distribution : Apparently endemic in the Presidency.
Economic uses : Rosaries are made of the stony fruits.
Explanation of Plate 2 : Polytoca Cookei Stapf.

1. Ligule.

2. Lower and upper invol. glumes.

3. Lower floral glume. } Female spikelet.
4. Upper floral glume.

5. Lower invol. glume (tip not correct, should be acu- ]

minate according to the description).

6. Upper invol. glume.

7. Lower floral glume.

"8. Palea of flower floral glume.

9. Stamens and lodicules.
10. Upj*er floral glume.
11. Palea of upper floral glume. ]

& Male spikelet.

2. POLYTOCA BARBATA Stapf.

PLATE 3.

Polytoca barbata Stapf in Hook, f. F1. Brit. iSd. VII (1896) 102 ; Oooke F1. Bomb. II (1908) 999 ;

Lisboa Bomb. Grasses (1896) 42.

Coix arundinacea Eoen. ex Willd. Sp. PI. IV, 203 (non Lam.).

C. barbata Boxb. FI. Ind. 111 (1832) 569 ; Dalz. & Gibs. Bomb. Fl. (1861) 289.

C. gigantea Herb. Buss, ex Wall. 8626.

C. Koenigii Spreng. Syst. I, 228.

Chionachne barbata B. Br. in Benn. PL Bar. Jav. 18; Duthie Grasses N. W. Ind. (1883) 11;

Fodder Grasses N. Ind. (1888) 19.

Vernacular names : Kanta-karvel, Varival, Eawdia, Karang, Gurgur.

Etymology : Barbata means bearded.

Description : Stem 90-180 cm. high, as thick as the little finger below, terete, smooth;
nodes softly bearded. Leaves 15-20 by 0-6-2-2 cm., linear, acuminate, scabrid above, with a
stout midrib and scabrid margins; sheaths long, smooth, glabrous or hairy; ligule a narrow
ridge.

Racemes paniculate, on slender peduncles; spathifonn sheaths 2*5 cm. long (or more),
with a long awn at the tip ; proper sheaths 13 mm. long, oblong, awned; male portion of the
raceme appearing as if sessile 05, the top of the female spikelet, articulate with the internode
below it which is embraced by the margins of the outer glume of the female spikelet; rhachis
hardly articulate between the male spikelets. Male spikelets reaching 1 cm. long. Lower
involuoral glume 8 by 4 mm., ovUte, acute, concdve, pubescent. Female spikelets 4 mm. long,
glabrous. Glumes 4 ; lower involucral glume thickly coriaceous, white, shining, closely wrapped
round the rhachis of the spike and the other glumes, obscurely many-nerved; tip entire.

This grass often reaches 2-7 m. The internodes are smooth and polished. The sheaths
and leaves, particularly the former, are armed 'tilth long stiff brittle irritant hairs. = With
maturity the hairs are shed and are frequently completely lost in herbarium material.—The
anthers when fresh are brick red. The inflorescence deteriorates in the herbarium leaving
numerous spikelets.

Locality : Kathiawar: Junagad (Blatter 3784!).

Gujarat: Gharodi farm (Gammie 16536!); Nadiad farm (Herb. Econ. Bot.
Poona!); Surat (Sedgwick!). -

Khandesh : Toranmal (McCann 9883 !); Taloda (Golne !).

Konkan: Bombay, between Worli Furt and Hornby-Villurd Ed,, on bank
(Sabnis 9884 !>; Thana (MoCann!).

W. Ghats: Fitzgerald Ghat (McCann 3599!).
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Deccan: Poona Dist., high hills round Junnar (Dalzell & Gibson); Poona
(Woodrow); College of Science, Poona (Herb. Econ. Bot. Poona!); Ganeshkhind Bot. Gard.
(Herb. Econ. Bot. Poona !); Haveli (Herb. Econ. Bot. Poona !); near Sholapur (Woodrow!).

S. M. Country: S.-W. of Dharwar (Sedgwick & Bell 4433!); Kunemelihalli
(Sedgwick 1947!); Kolhapur (Woodrow!, Herb. Econ. Bot. Poona!).

N. Kanara: Gersoppa Falls (Talbot!).

Ecology : Sporadic, only found as isolated plants. Common on wet ground. Purely
a monsoon species. The lowest nodes of the stem send out stout stiff roots on all sides at an
angle of about 45°. The tip of the root when young and before it reaches the ground is en-
veloped for about 6 mm. or more with a mucilaginous transparent globule till it reaches the
soil.—The male inflorescence appears at the terminal end of the culms and branches much in
advance of the female flowers.—A most troublesome plant to press pr to go through in the jungle
on account of the hairs.—Commonly growing in the shade of trees in deciduous forest on hillsides
where water does not remain.—Begins to flower in late September, the male inflorescence appear-
ing first and the female in the first week of October.

Distribution : India, Ceylon, Java.

Economic uses : Said to be used as fodder at Balaghat. The stony fruits used for ros-
aries.

Explanation of Plate 3 : Polytoca barbata Stapf.

. Male and female spikelets.
. Spathe.

. Ligule.

. Female spikelet. N
. Lower floral glume.
Upper floral glume. = Female spikelet.
. Palea.
. Grain.
. Liower invol. glume. !
. Upper invol. glume.

11. Lower floral glume.

12. Palea of lower floral glume. .
13. Stamens. = Male spikelet.
14. Lodicules.

15. Upper floral glume.

16. Palea of upper floral glume.

SO UAD LA W

TRIBE II: Andropogoneae.

Spikelets usually in pai , one sessile the other pedicelled, very rarely both pedicelled,
those of each pair usually alike as to sex (homogamous) or different (heterogamous) on the axes
of variously arranged, often spike-like racemes. Involucral glumes more or less rigid and
firmer than the floral glumes, and the lower always longer than the florets. Floral glumes
membranous, often hyaline, that of the upper floret awned or reduced to an awn or muticous.

See key page xi.

5. DIMERIA R. BR.

Erect slender, annual or perennial grasses. Leaves narrow.

Inflorescence of solitary or 2-nate .or digitate slender racemes bearing many spikelets;
rhachis of racemes inarticulate, terete, angular or flattened. Spikelets 1-flowered, articulate,
subsessile or on very short pedicels, laterally much compressed, solitary, secund, bifarious,
2-sexual. Glumes 4 ; involucral glumes usually divaricate in flower, empty; lower involucral
glume coriaceous, linear, with complicate sides, dorsally rounded; upper involucral glume as
long as or longer than the lower one, chartaceous, oblong, with hyaline margins and complicate
sides, dorsally keeled, the keel sometimes winged; lower floral glume shorter than the upper
involucral glume, linear or oblanceolate, empty, epaleate; upper floral glume hyaline, compli-
cate, oblong, 2-fid, awned in the sinus, the awn capillary with a short column; palea minute
or 0. Lodicules O or very minute. Stamens 2 ; anthers long or short. Styles short; stigmas
short, laterally exaerted. Gram linear, compressed. )
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Species 18.—Indo-Malaya, S. China.
1. Spikelets in 2»3-nate racemes. Annuals.

a. Rhachis nearly straight. Awn long . . 1. D. ornithopoda.
b. Rhachis circinately curved. Awn short . . 2. 2). Woodrowii. *
2. Spikelets in many-nate racemes. Perennial . . 3. D. gracilis.
3. Spikelets in panicles. Annual . . . 4. D. diandra.

The species of this genus usually inhabit open, flat, dry, gravelly plains which are well
drained during the monsoon, and several species may be found associated with each other in
the same locality to the exclusion of every other plant. Where D. ornithopoda, gracilis and
diandra grow together, the 2 former are more numerous.

1. DIMERIA ORNITHOPODA Trin.

PLATE 4.

Dimeria ornithopoda Trin. Fund. Agrost. (1820) 167,1.14 ; Hack. Monogr. Androp. (1889)

81; Hook. f. HL. Brit. Ind. VII (1896) 104 ; Cooke F1. Bomb. II (1908) 945.

D filiformis Hochst. in Hohenack. PI. Ind. Or. n. 231.
D. stipaeformis Miq. Prolus. Fl. Jap. 176.
Andropogonfiliformis Roxb. FI. Ind. I (1832) 256.

A. Roxburghianus Schult. Mant. II, 451.

Psilostachys filiformis Dalz. & Gibs. Bomb. Fl. (1861) 305.

Vernacular name : Kap-kurdi.

Etymology : Dimeria means having two parts, very likely in allusion to the bifarious
arrangement of the spikelets.—Ormnithopoda means " bird-footed "

Description : A slender annual tufted leafy grass 15-50 cm. hlgh Leaves 2-5- 7*5 cm.
by 2-5-3 mm., erect, linear, finely acuminate; sheaths usually glabrous.

Racemes 2 (rarely 3), very slender, 2-5-5 cm. long; rhachis flexuous, stout, angular.
Spikelets about 2-5 mm. long, sessile or subsessile, linear, acuminate; callus villous with
short white hairs. Glumes 4 ; lower involucral glume slender, linear, acute, 2-5 mm. long,
slightly pubescent or nearly glabrous; upper involucral glume slightly longer than the lower
one, linear, acuminate, with, hyaline margins, pubescent on the back; lower floral glume 2
mm. long, linear, acute; upper floral glume 1-5 mm. long, hyaline; awn nearly 8 mm. long,
the column 3 mm. long, brown, the upper part white, capillary.

Locality : KonJcan : Vetora (Sabnis 33715 !); Eankeshwar Hills, Alibag (Bhide !);
Mannagao (Talbot')
Ghats: Ehandala Tata's Lake, very common (McCann A309! 9885/,
Woodrow); Lonavla Sakhar-Pathar (Gammie 15948 1); Lonavla (Bhide!, Lisboa); Mahablesh-
war (Dalzell & Gibson, Lisboa); Lingmala to Mahableshwar, 4,000 ft., rainfall 200 in. (Sedg-
wick & Bell 4653 !); Panchgani (Blatter & Hallberg B1214!B1219 ! B1279 ! B1289!, Woodrowfc
Castle Bock (Bhide!); Londa (Woodrow!).

N. Kanara: Yellapur (Sedgwick 3124!); Birchy (Talbot 2251!); Karwar
(Hallberg & McCann A307 !); Siddhapur to Sirsi, open grass-land (Hallberg & McCann A313 !);
Jagalbet (Talbot 1565).

Ecology : This species is subgregarious, i.e., forming patches of many individuals or com-
bining with other individuals "to form associations of few species.

Distribution : All over India, Malay Islands, Japan, tropical Australia.

Explanation of Plate 4 ijtimeria ornithopoda Trin.

. Bhachilla with 2 spikelets.
. Spikelet.

. Lower invol. glume.

. Upper invoJ. glume.

. Lower floral glume.

. Upper floral glume.

. Stamens and styles.

. Ligule.
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2. DIMERIA WOODROWII Stapf.

PLATE 5.

Dimeria Woodrowii Stapf in Hook. Ic. PI. 24 (18i)5) t. 2312 ; Hook. f. F1. Brit. Ind. VII (1896) °
104; Cooke Fl. Bomb. II (1908) 945; Lisboa Bomb. Grasses (1896) 44.
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Description : Annual, 7-6-15 cm. high.; stem slender, leafy, more or less branched;
nodes pubescent; upper internode (or peduncle) with its leaf abruptly deflexed after flowering.
Leaves 3-8-7%5 cm. by 1¥*52-5 mm., linear, finely acuminate, 3-nerved, with a strong midnerve,
glabrous or nearly so; sheaths glabrous; ligule very short, hyaline.

Racemes.2-2-5 cm. long, geminate, at first erect, then circinately incurved, glabrous;
rhachis trigonous, subundulate ; internodes shorter than the spikelets ; pedicels distinct, about
0-6 mm. long. Spikelets 4 mm. long, sublinear, few, rather distant, suberect, diverging as the
rhachis incurves ; callus bearded. Glumes 4 ; lower involucral glume rather more than 3 mm.
long, linear, acute, folded, 1-nerved, glabrous or sparsely hairy ; upper involucral glume slightly
longer than the lower one, broader, acute, narrowly keeled and thickeped at the back, the
margins hyaline ; lower flora] glume narrowly linear, hyaline, sometimes mucronulate ; upper
floral glume rather more than 2-5 mm. long, 2-fid, awned at the sinus, hyaline, the awn about
3 mm. long. Grain linear-lanceolate, compressed.

Locality : Konkan: Batnagiri (Herb. Dhura!, Woodrow) ; Karanjee, Ratnagiri Dist.
(Herb. Econ. Bot. Poona !); Marmagao (McCann !, Bhide !, Talbot 2557).

N. Kanara : erjan (Hallberg & McCann ‘) Honavar, open rocks (McCann !).

Ecology : Usually growing in open rocky situations.

Distribution : W. Peninsula.

Explanation of Plate 5 : Dimeria Woodrowii Stapf.

. Spikelet.

. Lower invol. glume.
. Upper invol. glume.
. Lower floral glume.

. Upper floral glume.

. Grain and stamens.
. Inflorescence.

~N O\ WN e~

3. DIMERIA GRACILIS N

Dimeria gracilis Nees ex Steud. Syn. PI. Glum. (1855) 3; Hack. Monogr. Androp. (1889)
88; Hook. f. Fl. Brit. Ind. VII (1896) 105; Lisb' Bomb. Grasses (1896) 45; Cooke
JFL Bomb. II (1908) 946.

Etymology : Gracilis means slender.

Description : Perennial; stems densely tufted, 30-90 cm. high, leafy, stout or slender,
rarely branched. Leaves 15-25 cm. by 3-4 mm., erect, rigid, narrowly linear, finely acuminate,
glabrous or pilose, base narrowed into the sheath ; sheaths terete, not auricled at the mouth ;
ligule short, broad, membranous, ciliolate.

Racemes 3-10, very slender, 7-5-12-5 cm. long, pale brown, lax-flowered, flexuous ; rhachis
filiform, obtusely trigonous or subterete, glabrous. Spikelets 4-6 mm. long; pedicels long or
short; callus very short; densely bearded. Glumes 4; lower involucral glume 4 mm. long,
linear, acute, plicate, more or less scaberulous; upper involucral glume 5 mm. long, linear,
acute, aristate, with hyaline ciliolate margins; lower floral glume obovate-oblong, ciliolate
above the middle; upper floral glume 2-5 mm. long, linear-oblong, acutely 2-fid; awn 1 cm.
long (or more), the lower third brown, the upper two-thirds white; palea minute, narrow,
ciliate. Lodicules large, broadly cuneate.

Locality : Konkan: Pen, hills (Bhide !) ; Vetora (Sabnis 3714!).

W. Ghats : Khandala (McCann A318 !); Lonavla (Bhide !, Woodrow); on

the Ghats (Lisboa !); Castle Bock (Bhide !); Anmod to Castle Rock (Sedgwick 3254!).

N. Kanara : (Sedgwick & Bell 3165 !); Supa (Sedgwick & Bell 4880!); Arbail

Ghat (Sedgwick & Bell 5018 !) ; Sirsi (Gammie!); Eumwada (Talbot 2260 !); Yellapur (Talbot

1527 1) ; Kadra (Talbot!); Sampkhand (Hallberg & McCann A308 !); Sirsi to Siddhapur

(Hallberg & McCann A311!); Devimane (Talbot!).

Ecology : Where this species is growing together with other species of Dimeria it can
Easily be recognized by its over-towering the others. This species was found growing aAong
other grasses, especially by the.side of Arthraxon serrulatus Hochst., it has a peculiar withered
look on account of the light brown or yellowish white colour of the inflorescence.

Distribution : W. Peninsula, Ceylon.

4. DIMERIA DIANDRA Stapf.

Dimeria diandra Stapf ex Bhide in Journ. & Proceed. Asiat. Soc. Bengal (new series) VII (1911)
515; Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1927) 19.

4
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Woodrawia diandra Stapf in Hook. Ic. PI. (1896) t. 2447; Hook. f. EL Brit. Ind. VII (1896)
241; Lisboa Bomb. Grasses (1896) 94; Cooke F1. Bomb. II (1908) 1012.

By uniting the two species the genus Woodrowia Stapf ceases to exist.

Vernacular name : Kotir.

Etymology : Diandra means having 2 stamens.

Description : An annual grass 45-60 cm. high. Lower leaves 7-5-10 cm. by 2-4 mm.,
narrowly linear, setaceously acuminate; uppermost leaves reduced or entirely suppressed, hirsute,
margins scabrid ; sheaths close, glabrous or hairy at the mouth ; ligule short, truncate, ciliolate.

Panicle about 5 cm. long ; rhachis slender; pedicels very short, 1 mm. long; branches of
panicle about 4. Spikelets 6 mm. long, rather distant, green or tinged with violet. Glumes 4:
lower involucral glume more or less dorsally hairy, with ciliolate margins; upper involucral
glume with a densely ciliate keel; lower floral glume obovate-oblong, hyaline, nerveless;
upper floral glume 2-lobed, with a geniculate awn about 12 mm. long from the sinus, column of
awn 4 mm. long, spirally ciliate, brown, the upper part of the awn yellow, longer than the co-
lumn. Lodicules unequally lobed. Grain yellow, glabrous, 6-8 mm. long.

Locality : Eonkan : Vasco da Gama (Bhide !); Marmagao (Talbot 2557 !); Vikroli,
near station (McCann 1019 !).

. W. Ghats : Ehandala, open grass-land (Saxton & Bhide !, McCann A317 !);
Caotle Rock (Bhide!).
N. Kanara : Kumberwada (Talbot 2261!); Kadra (Talbot 2822 !); Devimane
(Talbot 3547 !); Jog to Siddhapur, open grass-land, rocky soil (Hallberg & McCann A314!);
Mirjan (Hallberg & McCann A315!).

Ecology : A plant of open grass-land, frequently forining almost pure formations over
large areas, often associated with species of Eulalia. Onthe whole a weak plant, but as the
formations are very close, it can stand against wind and rain. A monsoon species, growing on
well-drained soil.

Flowering about the middle of August.

Distribution : W. Peninsula.

6. ISCHAEMUM Linn.

Generally perennial; blades convolute when young, at length flat; ligules generally mem-
branous.

' Racemes compressed, joints flattened or subconoave on the inner aide and often stout;
sessile spikelets dorsally compressed, often rather broad, the pedicelled sometimes apparently
laterally compressed with a median keel owing to the more or less complete suppression of one
aide. Spikelets of each pair alike, or differing only in sex, or more or less heteromorphous,
one sessile or subsessile, the other pedicelled on the articulate fragile rhachis of 2-nate, digitate
or fascicled, spike-like raoemes, the pedicelled falling from their pedicels, the sessile deciduous
together with the adjacent joint of the rhachis and the pedicel. Florets 2; lower generally
male ; upper hermaphrodite, rarely male or neuter in the pedicelled spikelets. Sessile spike-
let : involucral glumes equal or subequal, lower dorsally flattened or somewhat convex and usu-
ally coriaceous below, chartaceous and markedly nerved upwards, rarely shallowly concave
and more or less chartaceous throughout, more or less 2-keeled with indexed margins; uppei
boat-shaped keeled at least above, sometimes awned. Floral glumes rigidly membranous
to hyaline, of lower floret muticous, of upper usually 2-fid and awned from the sinus, rarely
mucrpnate or muticous. Paleae more or less equalling their floral glumes, hyaline. Lodicules 2,
cuneate. Stamens 3, sometimes smaller or rudimentary in the fertile flower. Stigmas linear-
oblong, laterally exserted. Grain oblong or lanceolate, dorsally compressed; embryo reaching
to the middle of the grain. Pedicelled. spikelet in structure like the sessile, or more or less re-
duced, male or neuter and awnless.

" Species about 50.—All belonging to the Old World, except 3 found in tropical America.

Cooke describes 12 aperies. Of these Ischaemum angustijolmm has to go under Pollinidium
and Ischaemum laxum, mlcatum and spathijlorum under Sehima. Instead 3 species new to the
Presidency will be added to the genus Ischaemum, viz., /. impressum Hack., /. conjugatum
Boxb. and /. timorense Eunth.

In Ischaemum the racemes are geminate or digitate.

Several species of this genus may be termed hygrophylous and under suitable conditions
flowei throughout the year. In these cases it will probably be possible to distinguish two dis-
tinct forms; those which flourish during the dry season and those which grow during the
monsoon months. Before such a division can be made it will be necessary to gather much mat-
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erial at different times of the year.  For the present we can only say that there appears to be
a reduction in the size and details of such plants.

A. Margins of lower involucral glume of sessile spikelet indexed
or incurved from base to apex.

I. Leaves rounded at the base (slightly cordate in Z. molle),
sessile on the sheath.
1. Pedicel of upper spikelet less than one-third the
length of the lower spikelet.
a. Lower involucral glume of sessile spikelets

with nodulose margins . 1. /. aristatum.
b. Lower involucral glume of sessile splkelets
closely transversely ribbed . . 2. 7. rugosum.

c. Lower involucral glume of sessile spikelets
dorsally villous all over, not transverse*
ly ridged nor with nodulose margins . 3. 7. moUe.

2. Pedicel of upper spikelet one-third the length of

the lower spikelet or more.
a. Upper involucral glume of sessile spikelets

2-id, 3-nerved . 4. /.diplopogon.
6. Upper involucral glume of sessﬂe sp1kelets
acuminate, 5-nerved . . . 5. /. pilosum.

II. Leaves hastate or cordate at the base, often petioled.

1. Pedicel of upper spikelet not one-third of the
lower spikelet.

a. Leaves 7-5-13 cm. long . . . . 6. /. semisagittatum.
b. Leaves 25-35 cm. long . . 7. /. conjugatum.

2. Pedicel of upper spikelets as long as the lower
spikelet, or longer. . 8. /. impressum.

B. Margins of lower involucral glume of sessile splkelets broadly
incurved below tiie middle.

I. Keel of upper involucral glume winged above the middle.

1. Sessile spikelets 3 mm. long; callus large, gla-

brous ; awn 4 mm. long . e 9. 7. Lisboae.
2. Sessile splkelets 5 mm. long; callus short beard-
ed ; awn 12 mm. long . . . 10. 7. dliare.
IT. Keel of upper involucral glume not w1nged . 11. 7. timorense.

1. ISGHAEMUM ABISTATUM Linn.

PLATE 6.

Isehaemum aristatum Linn. Sp. PI. (1753) 1049; Kunth Enum. PL I. (1833) 512, Suppl. 421;
Hack. Monogr. Androp. (1889) 202; Hook. f. Fl. Brit. Ind. VII (1896) 126; Grah. Cat!
Bomb. PL (1839) 239; Dalz. & Gibs. Bomb. FL (1861) 306; Cooke FL. Bomb. II (1908)
958 ; Ranga Achariyar South Ind. Grasses (1921) 151.

7. imberbe Ketz. Obs. VI (1791) 35.

Vernacular names : Bangadi, Kanden, Bherda, Gu;.

Etymology : Isechaemum is the Greek ischaimos, staunching blood.—Aristatum means
being provided with an awn.

Description : Perennial; stems 30-120 cm. high, stout, erect or decumbent at the base,
s1mp1e or branched above, leafy, glabrous, thickened at the top below the spikes. Leaves 10-25
by 0#6-2-5 cm., linear-lanceolate, finely acuminate, glabrous or sparsely hairy, glaucous beneath,
narrowed to the acute or subcordate base, with scabrid margins ; sheaths loose, glabrous, tie
mouth naked, auricled; ligule membranous.

Racemes 1 or 2, stout or slender, 2-5-10 cm. long. Spikelets reaching 5 mm. long, a sessile
and a pedicellate closely pressed together; callus of sessile spikelets broad, thick, 1 mm, 16ng.
Sessile spikelets: lower involucral glume 5 mm. long, broadly oblong, cartilaginous and often
purplish below the middle, with 2-4 marginal nodules on each edge transversely connected
by shallow ridges, thinner abc ve the middle, with green anastomosing veins, tip obtuse or 2*
dentate, margirs narrowly incurved, ciliolate; upper involucral glum®© laueeolate, acuminateh

5A
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1-nerved, with smooth rounded keel; lower floral glume ovate-lanceolate, acuminate, 1-nerved,
membranous, male or 2-sexual, with an oblong palea; upper floral glume female, cleft to or
below the middle into lanceolate acuminate lobes, with a brownish red awn 13 mm. or more
long at the sinus, twisted below, straight above; palea linear-oblong. Pedicellate spikelets
as long as the sessile, inarticulate on the very thick amorphous pedicel, which is densely silky-
hair}"" at the base; lower involucral glume gibbous or scimitar-shaped, acute, coriaceous,
tinged with purple, with a ciliolate semicircular wing; upper involucral glume and lower
floral glume as in the sessile spikelets; upper floral glume hyaline, with a mucro or very short
awn.
Locality : Khandesh: W. Khandesh (Blatter!).

Konkan: Bassein (McCann 4474 !); Sion, Bombay (McCann 5233 !); Bhandup
(McCann 9899!); Parsik, railway line (McCann 9901!); Matunga, near Bombay (Woodrow 4).

W. Ghats : Igatpuri (Blatter & Hallberg 5169 !); Khandala, on'rocks (McCann
9908 !); Lonavla (Garade !); Mahableshwai (Talbot 4534 !); Panchgani (Blatter & Hallberg
B1216 !); Pasarni Ghat (Blatter & Hallberg B1307 !); Castle Bock (Bhide!).

. "Diccan : Lohagad, half way up (McCann 9906 !); Deolali (Blatter & Hallberg

4554)).

S. M. Country: Devarayi (Sedgwick & Bell 4456!); Belgaum (Ritchie
812/2).

! Distribution : India (also on higher hills), Ceylon, China, Malaya,
Explanation of Plate 6 : Ischaemum aristatum Linn.

. Lower invol. glume.
. Upper invol. glume.
. Lower floral glume.
Stamens. >J- nJ - -
. Palea of lower floral glume. A Acelled spikelet.
Upper floral glume.
. Palea of upper floral glume.
. Styles. _J
. Ligule.
. Part of spike.
11. Lower invol. glume. H]
12. Upper invol. glume.
13. Lower floral glume.
14. Stamens.
15. Lodicules. A Sessile spikelet.
16. Palea of lower floral glume.
17. Upper floral glume.
*18. Stamens, styles, and lodicules.
19. Palea of upper floral glume. J

—
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2. ISCHAEMUM BUGOSUM Salisb.

PLATE 7.

Ischaemum rugosum Salisb. Ic. Stirp. Ear. (1791) 1, t. 1; Roxb. Fl. Ind. I (1832) 320; Hack.
Monogr. Androp. (1889) 206; Duthie Grasses N. W. Ind. (1883) 18, Fodder Grasses N.
Ind. (1888) 31; Hook. f. FL Brit. Ind. VII (1896) 127 ; Grah. Cat. Bomb. PIL. (1839) 239;
Dalz. & Gibs. Bomb. FI. (1861) 305; Watt. Diet. Econ. Prod. IV, 531; Cooke Fl. Bomb.
II (1908) 959; Ranga Achariyar South Ind. Grasses (1921) 31.

/. Royleanum Miq. F1. Ind. Bat. 111, 498.

/. segetum Trin. in Mem. Acad. Petersb. Ser. 6, II (1833) 294.

Meoschium Griffithii Nees & Am. in Ann. & Mag. Nat. Hist. I (1838) 284.

M. Arnottianum Nees

.I!' A Za A fN{S (IHNVMM AXSX*SUH{)qum %

M Wightianum Nees J

M. Royleanum Nees ex Steud. Syn. Grain. (1854) 375.
Andropogon Arnottianus '

A Griffithsiae Stand. 1. v, 570, 376,

A. segetum -

A. Tong-dony J

OoBa&oa Mstachya Cnv. Ic. (1791-1801) 37, t. 460.
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Vernacular names : Lag, Bardi, Bar, Bher, Karkel, Tiki grass.

Etymology : Rngosum means wrinkled, alluding to the lower floral glumes which are
rugose.

Description : Annual; stems 30-60 cm. long, erect or ascending, slightly thickened
beneath the inflorescence, leafy, compressed; nodes glabrous or bearded. Leaves 10-15 cm.
by 4-13 mm., linear-lanceolate, acuminate, flat, glabrous or sparsely hairy, the margins
scabrid, the uppermost leaves often reduced to spathiform lanceolate sheaths which partially
enclose the racemes; sheaths compressed, loose, glabrous, the mouth auricled, the auricles
membranous, confluent with the truncate ligules.

Racemes usually 2, erect, pale yellow, glabrous, 2-5-7-5 cm. long, fragile ; rhachis trigonous,
ciliate on the dorsal angle. Spikelets reaching 6 mm. long or more, linear-oblong, the sessile
and pedicellate closely pressed together; pedicel of the latter very short and thick, clavate,
angular, confluent with the bristly thick callus of the sessile spikelet. Sessile spikelets : lower
involucral glume cartilaginous for two-thirds of its length from the base, the cartilaginous por-
tion pale yellow, shining, concave, crossed by 3-6 deep smooth ridges, the upper third flattened,
thinner, membranous, obtuse, with green veins, the margins narrowly incurved, the outer margin
winged; upper involucral glume oblong-lanceolate, acuminate, keeled, the kefel with a narrow
ciliolate wing below the tip; lower floral glume ovate-lanceolate, acuminate, hyaline, male
or empty, paleate, the palea hyaline, narrow; upper floral glume 4 mm. long, deeply cleft into
2 acute lanceolate lobes ; palea linear-lanceolate ; awn reaching 16 mm. long or more. Pedi-
cellate spikelets variable, rather shorter than the sessile; lower involucral glume like that of .
the- sessile or with fewer or sometimes more or less obscure transverse ridges, the upper half
of the glume broader and more oblique'; upper involucral glume not keeled, otherwise as in the
sessile spikelet; lower floral glume as in the sessile; upper floral glume oblong, obtuse, not
awned.

Locality : Konkan: Bombay Isl. (Blatter!); Eankeshwar Hills, Alibag (Bhide 1); Bassein
(McCann 4479!).

W. Ghats: Igatpuri, common (McCann 4348!); Khandala, common, Echo
Point in a dry pool (McCann 9903!).

Deccan: Poona (Woodrow).

N. Kanara: Halyal (Talbot 2140!).

Ecology : Common in wet marshy ground. According to Roxburgh it is generally found
growing amongst Bice, and it is so much like it that until the plants have come into flower they
are with difficulty distinguished from it. Davidson observes that it injures Bice plants.

Distribution : India, Ceylon, China, Malaya.

Explanation of Plate 7 : Ischaemum rugosum Salisb.

Spikelet and joint of rhachis.
. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume.

Palea of lower floral glume and stamens. @ Sessile spikelet.
. Upper floral glume.

. Palea of upper floral glume.
. Grain.

-
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3. LSCHAEMUM MOLLE Hook. f.

Ischaemum molle Hook, f. Fl. Brit. Ind. VII (1896) 128; Lisboa Bomb. Grasses (1896) 50;

Cooke F1. Bomb. II (1908) 959.

Etymology : Molle means soft, alluding to the spikes being densely silky-villous.

Description : Stem 90-120 cm. long, solid, smooth, stout, leafy. Leaves 15-25 cm.
by 6-8 mm., linear, finely acuminate, sparsely hairy, base rounded, cordate; sheaths 10-15 cm.
long, smooth, glabrous, or sparsely hairy above, the mouth villous.

Racemes 1-2, axillary arid terminal, 7-5-12-5 cm. long, densely villous with soft white
hairs. Spikelets reaching 5 mm. long; callus of sessile spikelets very short and broad. Sessile
spikelets: lower involucral' glume thinly coriaceous, broadly ovate, obtuse, dorsally villous
all over, many-nerved; upper involucral glume chartaceous, obtuse, silky, keeled, the keel
with a narrow ciliolate wing from the middle upwards; lower floral glume ovate, obtuse, hyaline,
3-nerved, ciliolate, paleate, the palea as long as the glume, narrow, obtuse ; upper floral glume
shorter than the lower one, cleft to the middle into 2 lanceolate acuminate ciliolate lobes; paflea
small, narrow; awn nearly 19 mm. long, the lower half dark brown, the upper half yellowish
white. Pedicellate spikelets rather smaller than the sessile, with similar glumes but awnless.
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Locality : Konkan: Sion creek (Sabnis 9900!).
W. Ghats: Igatpuri (McCann 9543 !); Khandala, railway line (McCann 9944 !) ;
Lonavla (Bhide!, Woodrow).
Distribution : W. Peninsula, Central Provinces.

4. ISCHAEMUM DIPLOPOGON Hook. f.

PLATE 8.

Ischaemum diplopogon Hook, f. F1. Brit. Ind. IX (1896) 129 ; Lisboa Bomb. Grasses (1896) 50;

Cooke Fl. Bomb. II (1908) 960.

Etymology : Diplopogon is a combination of diplus, two-fold, and pogon, beard, or, in
other words, a double beard, alluding to the upper involucral glume having the lateral nerves
pectinately ciliate near the apex with long erect hairs.

Description : Annual; stem 30-50 cm. long, branched from the base and upwards;
nodes glabrous; internodes long. Leaves 7-5-15 cm. by 6-16 mm., linear-lanceolate from a
narrow base, acuminate, with many slender nerves, dark green and shining above; sheaths
glabrous, those of the upper leaves open, spathiform; ligule an oblong glabrous membrane.

Peduncles many from the upper spathe-like sheaths, solitary, filiform, the spathes 2-5-7-5
cm. long, lanceolate. Racemes usually 2, compressed, 2*54*5 cm. long; joints and pedicels half
the length of the lower spikelets or longer, subclavate, dorsally rounded, ventrally concave.
Sessile spikelets : callus nearly 1*25 mm. long, thick. Spikelets reaching 6 mm. long. Glume*
4; lower involucral glume 5 mm. long, oblong, shortly 2-cuspidate, obscurely nerved and wiih
shortly incurved margins; upper involucral glume 5 mm. long, ovate, subacute, shortly 2-fid,
3-nerved, the lateral nerves pectinately ciliate near the apex with long erect hairs and furnished
with a slender whitish awn 5 mm. long; lower floral glume linear-oblong, hyaline, 1-nerved;
upper floral glume 4 mm. long, 2-fid at the apex into acute lobes, hyaline ; palea small, oblong;
awn reaching 16 mm. long, the lower half brown, the upper yellowish white. Pedicellate spike-
lets often imperfect, not awned. ,

Locality : W. Ghats: Mahableshwar (Woodrow 4), wet rocks in a stream (Sedgwick
& Bell 4595!); Matheran (Woodrow); Khandala (McCann!); Lonavla, Sakar Pathar (Gammi*
15963!).

Deccan: Amberwadi, Nasik Dist. (Patwardhan!); Bhorkas, near Poona.
(Woodrow 3!). :

Ecology : This plant is found sporadically.

Distribution : W. Peninsula.

Explanation of Plate 8 : Ischaemum diplopogon Hggk, f.

. Lower invol. glume.

. Ui>per invol. glume. I _ ., .

.L S wfloral glume. |\ Pedicdled spikelet.
. Upper floral glume. J

. Spikelets.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume with stamens and styles.

. Palea of iower floral glume. Sessile spikelet.
10. Upper floral glume.

11. Palea of upper floral glume.

12. Grain.
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5. ISCHAEMUM PILOSUM Hack.

PLATE 9.

Ischaemum pilosum Hack. Monogr. Androp. (1889) 240; Duthie Fodder Grasses N. Ind.
(1888) 31; Grah. Cat. Bomb. PL (1839) 239; Dalz. & Gibs. Bomb. F1. (1861) 305; Lisboa
Bomb. Grasses (1896) 51; Hook. f. FI. Brit. Ind. VII (1896) 130; Cooke Fl. Bomb. II
(1908) 961.

Spodiopogon pilosus Nees ex Steud. Syn. PI. Glum. (1855) 373.

Andropogon pilifer Steud. 1. c.

A. pilosum Klein ex Willd. Sp. PI. IV, 920.

Vernacular names : Kunda, Nuth, Dungri-kunda, Pharari, Khavo, Kanigyanhulla.
Etymology : Pilosum means hairy, alluding u> the spikes beipg clothed with long white
hairs.
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_ Description : Rhizome giving out densely scaly long stolons; steins erect, 60-90 cm.
long, slender, terete, glabrous; nodes glabrous. Leaves 15-30 cm. by 5-8 mm., linear, finely
acuminate, glabrous ; sheaths glabrous ; ligule rounded, 2-3 mm. long, membranous, glabrous.

Raceémes 2-6, fascicled, 2-5-10 cm. long, yellow or brownish, pilose ; rhachis hairy ; joints
and pedicels slender, compressed, subclavate, shorter than the sessile spikelets, ..sparsely ciliate ;
pedicel about half as long as its spikelet. Sessile spikelets narrowly lanceolate, reaching 6 mm.
long ; callus minute, bearded with long hairs. Glumes 4 ; lower involucral glume chartaceous,
narrowed from the middle upwards, dorsally hairy, the margins incurved throughout their whole
length, the nerves anastomosing ; upper involucral glume rather longer than the lower, charta-
ceous, ovate-lanceolate, acuminate, laterally compressed, 5-nerved, the lateral nerves anastom-
osing ; lower floral glume a little shorter than the upper involucral glume, linear-oblong,
obtuse, ciliate above, paleate, male, the palea acute, membranous, nerveless, glabrous ; upper
floral glume equalling the lower one, cleft almost to the middle into acute ciliolate lobes ; palea
a little shorter, lanceolate-subulate, nerveless; awn 6-10 mm. long. Pedicellate spikelets
4-5 mm. long, like the sessile but usually with a shorter awn, sometimes imperfect or reduced
to a single glume.

Locality : Gujarat: Surat, roadside (Sedgwick!).

Khandesh: (Lisboa); Amalner (Blatter & Hallberg 4397!).

Deccan: Poona (Bhide !); Ganeshkhind Bot. Gard., Kirkee* (Gammie !);
Chattarshinji Hill, Poona (Ezekiel!); Mangri, 8 miles E. of Poona (Herb. Econ. Bot. Pooné!);
Yeravda (Herb. Econ. Bot. Poona!); Eirkee (Talbot!); Satara (Lisboa); Sholapur (Lisboa).

S. M. Country: Kunemelihalli (Sedgwick 2138!); Dharwar (Sedgwick &
Bell 5341 !);Haveii, black soil field (Talbot 2185 !); Gadag (Talbot 2185!); 7 miles S. of
Hubli, black soil field (Sedgwick 5341!).

Ecology : A characteristic black soil species. It is reported to infest the black cotton
toil, to the great detriment of cultivation.

Distribution : W. Peninsula, Central Provinces, Rajputana.

Economic uses : Said to be a good fodder in some places; at Poona they call it a good
fodder when young.

Explanation of Plate 9 : Ischaentum pilosum Hack.

. Joint of rhachis and spikelets.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume.

. Palea of lower floral glume, lodicules and stamens. )»Sessile spikelet.
. Upper floral glume.

. Palea of upper floral glume.

. Stamens, styles and lodicules.
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6. ISCHAEMUM SEMISAGITTATUM Roxb.

PLATE 10.

Ischaemum semisagittatum Roxb. Hort. Beng. (1814) 8, Fl. Ind. I (1852) 320 ; Hack. Monogr.

Androp. (1889) 208; Lisboa Bomb. Grasses (1896) 51; Hook. f. Fl. Brit. Ind. VII (1896)

130 ; Cooke F1. Bomb. II (1908) 961.

Spodiopogon semisagittaius Voigt Hort. Suburb. Calc. 706.,
Meoschium semisagittatum Schult. Mant. II, 435.
Andropogon semisagittatum Steud. Syn. PI. Glum. (1855) 376.

Vernacular names : Dalaga, Ber, Saj-kadi, Eari.

Etymology : Semisagittatum means half-arrow-shaped in allusion to the leaves which
are cordate or sagittate at the base. ’

Description : Annual. Stems 30-60 cm. long, decumbent at the base, then ascending,

" sler.der, terete ; nodes glabrous; internodes long. Leaves 5-7-5 by 1-1-6 cm., oblong-lanceolate,
acuminate, with capillary tips, base auricled, broadly cordate or sagittate, the lower leaves
with a filiform petiole reaching nearly 2-5 cm. long, the upper sessile, glabrous or sparsely
hairy, the margins scabrid ; sheaths loose, glabrous, those of the uppermost leaves spathiform ;'
ligule oblong, 3 mm. long, obtuse, pilose.

Racemes 2, more or less softly villous with long white or grey hairs, 2-5-6-3 cm. long, fragile ;
internodes and pedicels much shorter thacthe spikelets, trigonous. Sessile spikelets 4-6 mm.
long ; callus short, bearded with long hairs. Glumes 4; lower involucral glume ovate, convex,
the lower half cartilaginous, with 3-5 obscure or more or less conspicuous ridges ending in margi-
nal nodules, the upper half chartaceous or membranous, with green veins and ciliolate margins;
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upper involucral glume equalling the lower, ovate-oblong, obtuse, coriaceous; lower floral
glume a little shorter than the lower involucral glume, ovate, acuminate, 1-3-nerved, paleate,
male, the palea linear-oblong, hyaline, 2-nerved; upper floral glume female, cleft to below the
middle into acute glabrous lobes; palea linear-oblong; awn 13-17 mm. long. Pedicellate
spikelets rather shorter and narrower than the sessile, closely appressed to the sessile, with
veTy broad pedicels 1 mm. long; lower involucral glume narrowly oblong, ridged or not;
upper involucral and lower floral glumes as in the sessile spikelets; upper floral glume narrowly
oblong, tip 2-toothed with a minute awn.

A weak plant with ascending stems. The lower nodes throw out wiry roots to support
jbe culm. The cordate and sagittate leaves readily distinguish it from any other species in
the Presidency. The lamina of the petioled leaves turn freely on the petioles with the slightest
breeze.

The lower involucral glume of the sessile spikelet is frequently bifid, the thin membrane
between the margins breaking down and bringing about this condition. We do not agree with
the statement of most authors that the lower involucral glume of the pedicelled spikelet is
not ridged. This is true of the uppermost spikelets, but those lower down in the spike are dis-
tinctly ridged, though slightly. The condition varies as one ascends the spike.

Locality : Khandesh: W. Khandesh (McCann!).

* Eonkan: Bombay, Sion (McCann 5251!), Sewri (McCann 3586!), Parel
(Woodrow); Bassein (McCann 4482!); Kanari Caves (McCann 9914!); Thana (Lisboa); Manna-
gao (Talbot 2560!).

Deccan: Satara (Lisboa).
W. Ghats: Igatpuri, very common (McCann 4319!); Khandala, very common
(McCann 9613!); Lonavla (Bhide!, Woodrow); Mahableshwar, in forests (Sedgwick & Bell
4802 !); Castle Bock (Bhide !); Dudhsagar Falls. McCann !).
N. Kanara: Anmod (Sedgwick 3273!); Supa (Talbot 2092 !); Jugglepet
(Talbot 2089 !); Yellapur (Talbot 738).
Ecology : This is a gregarious grass, very abundant on the crest of the Ghats in N. Eanara.
Growing usually in the shade of trees. Common throughout the lower regions of the Presidency.
Distribution : Bengal, W. Peninsula, Ceylon.
Explanation Of Plate 10 : Ischaemum semisagittatum Roxb.

. Joint of rhachis.

. Dorsal view lower invol. glume.

. Spikelets.

. Ventral view of lower invol. glume. *
. Upper invol. glume. '

. Lower floral glume.

. Palea of lower floral glume.

. Upper floral glume,

. Palea of upper floral glume.

- Sessile spikelet.
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YAB. DASYANTHA Hack.

Var. dasyantha Hack. Monogr. Androp. (1889) 209 ; Cooke FL. Bomb. II (1908) 962.
Ischaemum conjugatum Eoxb. Hort. Beng.*(1814) 8, FL Ind. I (1832) 321; Grah. Cat. Bomb.
- PL (1839) 239; Dalz. & Gibs. Bomb. FL (1861) 305.

Etymology : Dasyantha, from dasys, hairy, shaggy, and anthos, flower, alluding to the
villous lower involucral glume, at least in the upper spikelets.

Description : Lower involucral glume appressedly villous at least in the upper spikelets;
joints scabrous with hairy margins and keel.

Locality : Konkan: (Stocks ex Cooke).

N. Kanara: (Woodrow !).

7. ISCHAEMUM CONJUGATUM Eoxb.

PLATE 11.

Ischaemum conjugatum Roxb. FL Ind. I (1832) 321 (non Roxb. Hort. Beng. (1814) 8); Hack.
Monogr. Androp. (1889) 205 ; Hook. f. FL Bri+, Ind. VII (1896) 131.

Spodiopogon conjugatus Voigt Hort. Suburb. Calc. 706.

Andropogon cordatifolius Steud. Syn. PL. Glum. (1855) 376.
Etymology : Conjugatum means united; what it refers to we are not able to say.
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Description : An annual. Stem spreading from the root and creeping, then geniculately
ascending, 30-35 cm. high, slender, stiff, purplish, repeatedly branching upwards. Leaves
short, 25-35 mm. long, base hastate or broadly, deeply cordate, acuminate, broadest at the base,
rather rigid, striate, lower petioled ; sheath of the upper ventricose and often open; ligule short,
glabrous.

Spikes 2, short, 25-35 mm. long, sessile, villous; 'joints very short, quadrately clavate,
plano-convex, ciliate. Sessile spikelets 3 mm. long, pale. Glumes 4. Lower involucral glume
oblong, obtuse, flat, 2-toothed, villous from below or above the middle to nearly the top, margins
narrowly inflezed, not winged,upper half often greener, even, or lower margins obscurely nodose*
Upper involucral glume lanceolate, acuminate, strongly keeled, puberulous. Lower floral
glume paleate. Upper floral glume cleft to about the middle, awn dorsally inserted at or
below the cleft; slender, about twice as long as the spikelet. Pedicelled spikelets subsessile,
almost awnless. Lower involucral glume as in the sessile.

Locality : Konkan: Okda Forest (Ryan 712 1!). \

W. Ghats: Ehandala (Garade!); Mahableshwar to Pratapghad (Bhide I).
Deccan: Poona, College Farm (Pawar !).
N. Kanara: Gersoppa Falls (Ghibberl).

Distribution : Bengal, W. Peninsula, naturalized in Ceylon.
Explanation Of Plate 11 : Ischaemum conjugatum Roxb.

. Dorsal view of sessile spikelet.
. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume with stamens. .

. Palea of lower floral glume. - Bessile pilcolet.
. Palea of upper floral glume.
. Upper floral glume.

. Stamens and styles.
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8. ISCHAEMUM IMPRESSUM Hack.

Ischaemum impressum Hack. Monogr. Androp. (1889) 210 ; Hook, f. FI. Brit. Ind. VII (1896)

132; Lisboa Bomb. Grasses (1896) 52.

Description : Stem 10-20 cm. high, slender, prostrate below, branching upwards, quite
glabrous. Leaves 5-8 cm. long, upper 18 mm. broad, ovate- or oblong-lanceolate, cordate,
lower narrower, petioled, sparsely hairy beneath, margin thickened, aoaberulous, sometimes
crenulate; sheath compressed, glabrous; ligule oblong.

Spikes 2, yellow; joints and pedicels stout, clavate, ciliate with rigid hairs, forked at the
top. Sessile spikelets 6-8 mm. long, shining; callus short, broad, bearded. Lower involucral
glume linear-oblong, flat, dorsally broadly irregularly depressed with shallow subsemilunar
pits in the lower t*o-thirds, above it winged and 2-cuspidate, narrowed and margins subnod-
ulose at the base, wings erose. Upper involucral glume obtuse, chartaceous, ciliate, dorsally
rounded with a median gibbosity and an auricle-like wing above it. Lower fldral glume oblong-
lanceolate, hyaline, 3-nerved, ciliate. Upper floral glume much shorter, glabrous, cleft to above
the middle, awn short, geniculately inserted at the cleft. Pedicelled spikelets smaller than the
sessile. Lower involucral glume obtuse, glabrous, many-nerved, winged on one margin. Upper
involucral glume 7-nerved. Upper floral glume mucronate.

Locality : W. Ghats: Igatpuri (Blatter 1); Ehandala, Echo Point (McCann 9943!);
Lonavla (Bhide!); Mahableshwar (Sedgwick & Bell 4514!); Panchgani, Tableland (Blatter
5083 !1B1221!B1285!).

Ecology : Subgregarious. Very abundant at Mahableshwar in damp grassy places.

Distribution : We have found this species only in the W. Ghats. Hooker f. mentions
the Konkan, but with a sign of interrogation. As we have never met it in the Konkan, it is
not likely to occur in that region. Where Huegel's specimen comes from we cannot-say, and
will in all probability never be known. We think it is quite safe to say that /. impressum is*
endemic in the W. Ghats of the Bombay Presidency.

9. ISCHAEMUM LISBOAE Hook. f.

Ischaemum Lisboae Hook, f. FI1. Brit. Ind. VII (1896) 133; Lisboa Bomb. Grasses (1896) 52 ;
Cooke FL. Bomb. II (1908) 962.
Etymology : The specific name tiras given after Dr. J. C. Lisboa, the author of Bombay

¥
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Description : Stem creeping below, very stout, rooting at the thickened nodes; branches
ascending; 20-35 cm. long, glabrous. Leaves on the creeping stem 2-5-5 cm. by 6-10 mm.,
oblong, acute, closely imbricating in 2 series, the blades reflexed at right angles to the erect
short open sheaths, softly tomentose on both surfaces; lower sheaths 13-25 mm. long,
villous ; ligule short, bearded with very long hairs. '

Racemes 2, softly tomentose, 5 cm. long; joints and pedicels about half as long as the
spikelets, stout, shortly villous, concave-convex, truncate. Sessile spikelets 3 mm. long ; callus
large, glabrous. Glumes 4 ; lower involucral glume thickly coriaceous, dorsally convex, 2-fid,
ciliate above the middle, margins broadly incurved below the middle, keels with broad auricular
ciliate wings ; upper involucral glume 3 mm. long, rather longer than the lower, rigid, the keel
winged above the middle, the back of the glume rounded below the wing, shortly awned ; lower
floral glume ovate-oblong, obtuse, with ciliate margins, paleate, male, the palea chartaoeous,
obovate, with broad hyaline wings above the middle; upper floral glume about 2 mm. long,
3-nerved below the middle, obtusely 2-lobed ; palea lanceolate ; awn about 4 mm. long.

Locality : N. Kanara : (Lisboa); Earwar (Talbot 2209 !, McCann !).

Distribution : Apparently endemic in N. Kanara.

10. ISCHAEMUM CILIARE RetZ.

PLATE 12.

Ischaemum ciliare Retz. Obs. VI (1791) .36; Hack. Monogr. Androp. (1889) 225; Duthie
Fodder Grasses N. Ind. (1888) 30; Lisboa Bomb. Grasses (1896) 52; Hook. f. Fl. Brit.
Ind. VII (1896) 133 ; Cooke Fl. Bomb. II (1908) 962.

/. aristatum Willd. Sp. PL IV, 939 ; Roxb. FL Ind. I (1832) 319.

/. geniculatum Roxb. 1. c. 322.

/. scrobiculatum Wight & Am. ex Steud. Syn. PL Glum. (1855) 373.

Spodiopogon ciliaris Nees ex Steud. Nom. ed. II, II, 625.

S. obliquivalvis Nees in Nov. Act. Nat. Cur. XIX, Suppl. I (1843) 185; Duthie Grasses N. W.
Ind: (1883) 16.

8. zeylanicus Nees ex Steud. 1. c. 377.

S. villosus Nees in Hook. & Arn. Bot. Beech. Voy. 242.

Vernacular names : Bara, Bar, Putena. . -

Description : Stems tufted, up to 30 cm. long, erect or ascending, sometimes decumbent
below and rooting at the nodes, slender; nodes glabrous or bearded. Leaves 5-15 cm. by
4-13 mm., linear or linear-lanceolate, acuminate, flat, sessile, glabrous, pubescent or villous,
narrowed towards the acute or rounded base, margins scabrid; sheaths glabrous or hirsute,
compressed, loose, with ciliate rounded auricles; ligule short, obtuse, membranous, ciliate.

Racemes 2, rather short, 3-8-5 cm. long ; rhachis fragile ; internodes and pedicels of upper
spikelets subequal, erect, compressed, trigonous, bearded dorsally and on the angles. Sessile
spikelets 4-5 mm. long, oblong or ovoid ; callus very short, oblong, bearded. Glumes 4;
lower involucral glume 2-cuspidate, coriaceous, convex, smooth or pitted, hirsute below,
flatter and veined above the middle, with lateral ciliolate broad or narrow equal wings, the
margins narrowly incurved above, broadly so below; upper involucral glum? as long as or
longer than the lower, chartaceous, lanceolate, acuminate or shortly awned, 3-5-nerved, keel
narrowly winged towards the tip ; lower floral glume ovate-lanceolate, acuminate, ciliate near
the tip, triandrous, paleate, the palea lanceolate, acuminate, opaque, with broad hyaline cilio-
late wings ; upper floral glume cleft to the middle into oblong obtuse glabrous or ciliate lobes,
female; palea lanceolate, acuminate, 2-nerved, not ciliolate ; awn 10-13 mm. long. Anthers
3 mm. long. Styles and stigmas short. Pedicellate spikelets lik$ the sessile, the upper floral
glume usually awned.

Locality » Kovikan: Bombay, St. Xavier's College compound (McCann 4594!); Parel
(Woodrow); Bassein (Ryan 445 !); Salsette (Jacquemont 710); Alibag, sandy shore (Ezekiel!);
Uran (McCann 5126!); Campoli (McCann 9415!). '

W. Ghats: Igatpuri (Blatter & Hallberg 3927A!); Khandala, very common

(McCann 9612 !); Castle Rook (Bhide !).

Deccan: Ganeshkhind Bot. Gardens (Herb. Econ. Bot. Poona!).
S. M. Country: Mugad, hillside (Sedgwick 1823 !).
N. Kanara: Yellapur (Talbot 1526 !); Halyal, boiders of ricefields (Talbot

2141!); Ankola (Mamlatdar of Ankola); Karwar, soacoast, sandy soil near Gaol (Talbot

2821!) ; Gersoppa Falls (McCann!) ; common throughout Kanara (McCann!); Kakti

(Woodrow). .

Ecology : Subgregarious, found in newly formed pasture land.

Distribution : India, Ceylon, China, Malaya, Australia.
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Economic uses : Apparently not fit for cattle.
Explanation of Plate 12 : Ischaemum ciliare Betz.

. Lower involucral glume of pedicelled spikelet.

. Spikelets.

. Lower invol. glume.

. Upper invol. glume with stamens.

Lower floral glume.. .

. Palea of lower floral glume.

Upper floral glume.

. Palea of upper floral glume with stamens and styles.

- Sessile spikelet.

11. ISCHAEMUM TIMORENSE Kunth.

Ischaemum timorense Kunth Rev. Gram. I (1829) 369, t. 98; Hack. Monogr. Androp. (1889)

229 ; Lisboa Bomb. Grasses (1896) 53 ; Hook. f. Fl. Brit. Ind. (1896) 136.

L tenellum Roxb. Fl. Ind. I (1832) 323.

Spodiopogon Blumii Nees ex Steud. Syn. PI. Glum. (1855) 373.
Andropogon Asthenos Steud. 1. c.

A. timorensis Steud. 1. c.

Ischaemum no. 4, Griff. Notul. 91, Ic. PL Asiat. (1847-52) t. 148, fig. 1.

Etymology : Timorense, after the island -of Timor.

Description : Stem 15-45 cm. high, slender, branched, straggling, nodes glabrous, or spar-
ingly bearded. Leaves 2-5-10 cm. long, sessile and petioled, linear-lanceolate, acuminate,
glabrous or sparsely hairy, base of upper rounded, of lower rounded ; sheath lax, mouth hairy ;
ligule obscure.

Spikes 2-3, 122 cm. long, rather slender, sparingly villous j joints and pedicels about half
as long as the spikelets, nearly equal, shortly ciliate. Sessile spikelets 2-5-3 mm. long, greenish
or with green nerves; callus narrow, long-bearded. Lower involucral glume ovate or ovate-
lanceolate, acuminate, bicuspidate, 5-9-nerved, base ventricose, margins broadly involute below,
subauricled, dorsally convex, polished, nerves strong. Upper involucral bracts longer,
acuminate or aristulate, dorsally rounded, recurved, 3-5-nerved, tip 2-toothed, dorsally usually
ciliate. Lower floral gluma lanceolate falcate, palea linear-oblong. Upper floral glume short,
2-lobed, glabrous, awn in the cleft very slender, shortly exserted. Pedicelled spikelets like the
sessile awned.

Locality : Sind: Sukkur (Mamlatdar of Sukkur!).

W. Ghats: Khandala, behind the Saddle (McCann 9915 !); Lonavla (Bhide !);
Mahableshwar, common (Sedgwick & Bell 4503!); Londa (Bhide!).

8. M. Country: Deciduous forests W. of Dharwar (Sedgwick & Bell 4500!);
Devikop (Sedgwick 2170 !); S. W. of Dharwar (Sedgwick & Bell 4429 !).

'N. Kanara : Supa (Talbot 2101!); Yellapur (Talbot 2327 !); Dandeli (Talbot
2494)). .
Distribution : Burma, Chittagong, Bengal, Central Provinces, Sind, W. Peninsula, Ceylon,
Malaya, Pacific Islands.

7. SEHIMA Forsk.

Perennial or annual; blades convolute when young, at length flat, narrow; ligules a line
of stiff hairs.

Racemes usually gently curved, dorsiventral and laterally compressed, with the pedicelled
spikelets converging over the convex side, joints and pedicels sublinear and parallel. Spikelets
2-nate, those of each pair differing in sex and also much in shape, one sessile, the other pedicelled
on the articulate fragile rhachis of solitary spike-like racemes, the pedicelled tardily separating

*' from their pedicels, the sessile deciduous together with the adjacent joint of the rhachis and the
pedicel. Florets 2; lower male, upper hermaphrodite in the sessile, male or neuter in the
pedicelled spikelets. Sessile spikelets: involucral glumes equal or.subequal; lower deeply
grooved, rarely flat, 2-dentate or 2-mucronate, more or less chartaceous, upwards acutely
2-keeled with inflexed margins, keels winged; upper involucral glume boat-shaped, keeled
upwards with a bristle-like awn. Floral glumes hyaline, of lower floret entire, muticous, of
upper 2-fid and awned from the sinus. Paleae more or less equalling their valves, hyaline.
Lodicules 2, cuneate. ,Stamens 3. Stigmas linear-oblong, laterally exserted. Grain oblong,
obtusely trigonous; embryo reaching to the middle of the grain. Pedicelled spikelets flat,
with a strongly nerved or ribbed lower glume, and 2 florets resembling the lower floret of the
sessile spikelets, *he lower or both more or less reduced and barren.

4 oa
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Species about 5.—India, Arabia, tropical Africa, N. America.
A. Racemes enclosed in long narrow spathes . . . . 1. 8 spathiflorum.

B. Racemes not enclosed in spathes.

I. Sessile spikelets 6-7 mm. long. Lower involucral
glume of sessile spikelet 6-nerved . . . 2. 8 nervosum.

II. Sessile spikelets 7-11 mm. long. Lower involucral
glume of sessile spikelets 3-5-nerved . . . 3. 8. ischaemoides.

JIL Sessile spikelet 9 mm. long. Lower involucral glume
of sessile spikelet 2-nerved . . . 4. 8. sulcatum.

1. .SEHIMA SPATHIFLORUM Blatter & McCann.

PLATE 13.

Sehima spathiflorum (Hook, f.) Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1927)
23.

Ischaemum spathiflorum Hook. f. F1. Brit. Ind. VII (1896) 138 ; Lisboa Bomb. Grasses (1896)
54; Cooke Fl. Bomb. II (1908) 963.

Etymology : Sehima is formed from the Arabic name Soehim of Sehima ischaemoides
JTorsk—Spathiflorum refers to the long flowering spathes.

Description : A tall grass reaching 90-120 cm. high, much branched above ; branches
-erect. Stem as thick as a goose-quill below, leafy above ; nodes glabrous. Leaves 30-45
by 2 cm., linear-lanceolate, finely acuminate, narrowed from the middle, often tinged with
purple, almost petiolate, thin, sparsely hairy, margins smooth ; midrib stout, nerves obscure ;
sheaths of lower leaves 15 cm. long and upwards, terete, quite glabrous, the sheaths of the
.upper leaves passing into compressed lanceolate flowering spathes 7*5-10 cm. long; ligule
short, scarious.

Racemes about 5 cm. long, more or less exserted from the spathes, very slender, pale straw-
coloured ; joints and pedicels more than half as long as the sessile spikelets, compressed, one
Angle cijiate. Sessile spikelets 1 cm. long, narrowly linear-lanceolate ; callus very short,
hairy ; lower involucral glume 1 cm. long, thinly coriaceous, nerveless, white with dense silky
hairs to above the middle, dorsal furrow very deep, causing a liick ridge on the inside of the
glume, margins equally incurved, the tip 2-dentate ; upper involucral glume chartaceous, ®
dorsally convex, nerveless, but with a nerve-like fold towards the ciliate margin, keel with
Ipng cilia above the middle, scabrid towards the emarginate tip ; lower floral glume shorter,
hyaline, oblong-lanceolate, obtuse, 3-nerved, paleate, the palea lanceolate, the anthers
imperfect; upper floral glume as long as the lower, linear, 3-nerved ; palea 0; awn 3-8 cm.
long, the column twisted, brown, the upper portion slender, usually purple. Pedicellate spike-
lets longer than the sessile ; lower involucral glume 13 mm. long, dorsally convex, not fur-
rowed, lanceolate, ciarrowed into a bisetose often purplish awn, sparsely silky, 7-9-nerved ;
upper involucral glume lanceolate, acute, glabrous ; lower floral glume as in the sessile spikelet;
upper floral glume awnless.

Locality : Khandesh : Toranmal (McCann 9922 !).

Konkan: Pen (Bhide!); Bassein (Ryan 2300!); Kanari Caves (McCann
D920 f); Island of Salsette, in hilly stony places (Jacquemont 797).

W. Ghats : Igatpuri (Blatter and Hallberg 3836!, McCann 1); Matheran
{Paranjpye |); Khandala (Woodrow), in watercourses very common (McCann 9928!); Palas-
.dari on the Bhor Ghat, G. I. P. Ry. (Woodrow); Lonavla (Bhide!).

Deccan: Lohagad, plain (McCann 9919 1); Bairawadi, Purandhar (McCann
5054!).

Ecology : Some of our specimens are typical hot season forms which are barely 45 cm.
high and which in appearance are quite unlike the common monsoon form. The spathes are
not so prominent in this form as they are in the monsoon form. .During the monsoon the
plant frequently reaches about 1-8 m. in height bearing numerous spikes, whilst the dry season
form produces but few spikes. The monsoon form flowers about the middle of September.
The dry season culms, devoid of the inflorescences, are frequently to be seen in dry water-
courses after the monsoon. The dry weather form will only grow in or near water. The
monsoan form develops stout stilt roots.

Distribution : Endemic
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Explanation of Plate 13 : Sehima spathiflorum Blatter & McCann.

. Spikelets and joint of rhachis.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume.

Falea of lower floral glume with stamens. Sessile spikelet.
. Upper floral glume.

Palea of upper floral glume.

. Grain.

PONAUN AW —

2. SEHIMA NERVOSUM Stapf.

PLATE 14.

Sehima nervosum Stapf in F1. Trop. Afr. IX (1917) 36 ; Haines Bot. Bih. & Or. pt. 5 (1924)

1023 ; Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1927) 23.

8. macrostachyum Hochst. in Schimp. PI. Abyss, no. 1705.

Andropogon nervosus Kottl. apud Willd. in Verh. Naturf. Fr. Berlin IV (1803) 218.

A. striatm Klein apud Willd. Sp. PI. IV (1805) 903 ; R. Br. Prodr. (1810) 201.

A. tacazensis Steud. Syn. PI. Glum. I (1855) 369.

A. macrostachys Anders, in Schweinf. Beitr. Fl. Aeth. (1867) 306.

Ischaemum laxum R. Br. Prodr. (1810) 205 ; Hook. f. FL Brit. Ind. VII (1896) 136 (partim);

Lisboa Bomb. Grasses (1896) 53 ; Cooke F1. Bomb. II (1908) 964 (partim).

L laxum var. genuinum Hack. Monogr. Androp. (IF89) 245.

/. nervosum Thw. Enum. PI. Zeyl. (1864) 305.

7. macrostachyum A. Rick Tent. F1. Abyss. II (1851) 472.

Pollinia striata Spreng. Pug. I, 12.

Hologamium nervosum Nees in Edinb. N. Phil. Jour. X VIII (1835) 185.

Vernacular names : Paunat, Pavna, Suckal, Sheda, Pal.

Description : Perennial, forming dense tufts. Cujms erect, 60 to over 90 cm. high,
slender, terete, simple or nearly so, about 4-noded, middle and upper internodes exserted,
smooth or slightly rough below the inflorescence, glabrous. Leaves glaucous ; sheaths tight,
terete, striate, smooth or nearly so, glabrous or sparingly hirsute from tubercle-based hairs;
ligules a line of short stiff hairs; blades linear, long attenuated to a setaceous point, up to
over 30 cm. long and up to 5*2 mm. wide, rigid, more or less scabrid, glabrous,, lateral nerves
about 3 on each side, like the midrib whitish and prominent on both sides.

Racemes solitary, 7-5-11*5 cm. long, erect, slightly curved; joints and pedicels parallel,
sublinear, slightly compressed, 4*2-5-2 mm. long, densely ciliate with white hairs along the
angles, otherwise glabrous, tips more or less oblique. Sessile spikelets lanceolate-linear to
linear, acuminate, 8-4-9-4 mm. long, pale green, with a shortly bearded callus. Involucra]
glumes subequal; lower subchartaceous to chartaceous, with an unequally 2-toothed flat
and membranous beak, the teeth of which sometimes run out into ciliate mucros, deeply grooved,
particularly below the middle, acutely 2-keeled, outer keel generally winged upwards, intra-
carinal nerves 4, with transverse veins in the upper part, like these green and raised on a white
ground; upper involucral glume subchartaceous, somewhat shorter, boat-shaped, sublinear
in profile, keeled above, with the keel widened at the apex and passing into a fine bristle 14*7-
16*8 mm. long, 5-nerved with fine transverse veins, ciliate. Lower floret: floral glume faintly
2-nerved, hyaline, ciliate, 6-3 mm. long, with a narrow linear palea of about equal length and
a male flower. Upper floret hermaphrodite: floral glume oblong-lanceolate, 5 mm. long,
2-fid, with narrow lobes, hyaline, 3-nerved, ciliate; awn up to 4-5 cm. long, slender, column
spirally twisted, bronze colour very minutely ciliate along the spiral, bristle whitish, as long
as the column or slightly longer; palea as long as floral glume, linear, subacute, 2-nerved,
ciliate. Anthers up to nearly 4 mm. long. Styles and stigmas pale, 2-6 mm. long. Pedi-
celled spikelet lanceolate, acuminate, green or suffused with purple, 9-5-11-5 mm. long, glabrous;
lower involucral glume slightly 2-toothed, long-ciliate from the hairs of the tightly inflexed
margin, keels very narrowly or obscurely winged, wing rigidly ciliate, intracariual nerves 5,
the inner 3 very prominent and rough; upper involucral glume lanceolate, long and finely
acuminate, hyaline, ciliate, 3-nerved; lower floret as in the sessile spikelet; upper floret very
like the lower. Stamens smaller in the lower floret or both florets reduced and empty.

Locality : Kathiawar: Junagad (Blatter 3799 !); Porbandar (Bhide !).

Gujarat: Surat, city walls (Herb. St. X. C. 9498 !); Ahmedabad (Sedgwiok 1).
.Khandesh: (Lisboa); Umalla village, on Tapti River (Blatter & Hallberg
5160!); Toranmal, common on the slopes (McCann 993 G!).
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W. Ghats: Khandala, St. Xavier's Villa compound (McCann 9419!) ;
Lonavla (Bhide!); Panchgani (Blatter & Hallberg B1269!).
Deccan: Deolali (Blatter & Hallberg 4548!); Foona (Woodrow); Poona
to Karli (Jacquemont 530); Purandhar Fort (Bhide!, McCann 5106!).
S. M. Country: Dharwar (Bhide !); Haveri (Talbot 2186 !).
Ecology : Subgregarious. Very common in the Carnatic.
Distribution : Bengal, Bihar, Central Provinces, Rajputana, W. Peninsula, Ceylon*
tropical Australia, Somaliland, Abyssinia, Eritrea, Cape Verde Islands.
Economic uses : Considered as one of the best fodder grasses.
Explanation of Plate 14 : Sehima nervosum Stapf.

. Spikelets and joint of rhachis.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume with stamens. Pedicelled spikelet.
. Palea of lower floral glume.

. Upper floral glume.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume.

10. Palea of lower floral glume. Sessile spikelet.
11. Upper floral glume (end of awn broken).

12. Palea of upper floral glume.

13. Grain.
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3. SEHIMA ISCHAEMOIDES Forsk.

SeUrm ischaemoides Forsk. Fl. Aegypt.-Arab. (1775) 178 ; Stapf in Fl. Trop. Afr. IX {19171
37 ; Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1927) 24

S. Kotschyt Hochst. in.Flora (1844) 247.

Ischaemum Sehima R. Br. Prodr. I (1810) 204.

I. imcaVptum Hochst.in Schimp. PI. Abyss, no. 739, and Flora (1844) 247 ; A. Rich. Tent.
Jil. Abyss. 11 (1851) 472.

Andropogan Sehima Steud. Syn. PI. Glum. I (1855) 369

A. lineatus Steud. 1. c.

A. schangulensis Rupr. ex Steud. 1. c.
4. inscalptus Anders, in Schweinf. Beitr. Fl. Aeth. (1867) 306 (per errorem 310)

Ischaemum laanm R. Br. Prodr. (1810) 205 ; Hook. f. Fl. Brit. Ind. VII (1896) 136, mrUm
L laxum var. mscalptum Hack, m Monogr. Androp (1889) 245. > [ e
Andropogon rhyncJiophorus Stapf in Bull. Soc. Bot. Fr. LV (1908) Mem VIII 101

Etymology : Ischaemoides means resembling Ischaemum,

Description : Annual; culms usually in small fascicles, rarely over 45 cm. high, slender
terete, snmple, 2- or 3-noded, middle and upper internodes slightly exserted, smooth ilabrous'
Leaves glaucous, sheath terete, tight, or the upper somewhat inflated, smooth or sligh'% rough”
glabrous; hgules a fr'mge of stiff ham; blades linear, tapering to a long fine point! up to F3
cm. long, 2-4 mm. wide, rather firm but hardly rigid, more or less scabrid, midrib fine like 4c
1 or 2 primary lateral nerves. v

Racemes solitary, or sometimes an additional 1 or 2 from the upper nodes, 2.5-7-5 cm.
long, erect or slightly noddmg, J01nts and pedicels parallel, sublinear, slightly compressed
4 mm. long, very densely c1hate from white hairs along the angles, otherwise glabrous, t1p§
more or less obIlque- Sessde splkelets llnear, 9-5-15 mm. long, pale green, with a shortly bearded
callus; lower involucral glume subchartaceous to chartaceous, with an unequally 2-toothed
flat and membranous long beak, the teeth of which run out into mucros, deeply grooved rarti’
cularly below the middle, acutely 2-keeled, the outer keel generally winged upwards' intra*
carinal nerves 3-5, raised, rough, only distinct just above the groove; upper involuoral slum*
and florets as in SeUma nervosum excepting the bristle of the involucral glume which i$ over
21 mm. long and the awn, the column of which is generally more brown than bronze in colour

and has much longer cilia along the spirals. Pedicelled spikelets narrowly lanceolate Ion_"

eeliminate (acumen up to 6 mm. long), pale green, up to 17 mm. long, glabrous * lower i
volucral glume with 2 long setaceous teeift, sparingly hairy on the back, otherwise the :
IP'&H u

as in S. nervosum.
Locality : Deccam: %M)drow 7, Law, ex Stapf)_

JS #mat, Abyualnin, Sutan, Endofan, Nutis, Comeraans,
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4. SEHIMA SULCATUM Camus.

PLATE 15.

Sehima sulcatum Camus Bull. Mus. Hist. Nat. V (1921) 3)*,
Ischaemum sulcatum Hack. Monogr. Androp. (1889) 248 ; Hook. f. Fl. Brit. lad. VII (1896)

137 ; Lisboa Bomb. Grasses (1896) 54 ; Cooke F1. Eomb. II (1908) 964.

Vernacular names : Sheda, Pavna.

Etymology : Sulcatum means grooved, alluding to the deep- channelled lower involucral
glume.

Description : Stems geniculate, ascending, reaching 50 cm. long or more, weak, terete,
glabrous, not ribbed, much branched from the base; nodes glabrous. Leaves 10-20 cm. by
‘3-4 mm., linear or lanceolate, setaceously acuminate, many-nerved, glaucous, glabrous ; sheaths
lax, glabrous, constricted at the mouth; ligule a narrow ciliate membrane.

Racemfe solitary, 5-7%5 cm. long ; joints and pedicels shorter than the sessile splkelet
slender, ciliate. Sessile spikelets 1 cm. long; callus about 1-5 cm. long, shortly hairy at the
base, cuneate; lower involucral glume 1 cm. long, subchartaceous, bicuspidate, lanceolate,
scabro-punctate, the margins incurved in the upper, open in the lower part, with a furrow
in the middle in the place of the midnerve and 2. nerves one at each side of and close to the
furrow ; upper involucral glume rather shorter than the lower, chartaceous, 3-5-nerved, shortly
2-dentate, ciliate in the upper part and with a capillary awn 1 cm. long from the sinus ; lower
floral glume 6 mm. long, linear, subacute, with incurved margins, hyaline, paleate, the palea
as long, oblong, slightly emarginate ; upper floral glume 6 mm. long, divided into 2 acute lobes;
palea as long as the glume ; awn 2-3*8 cm. long, the column brown, twisted, geniculate above
the column, the upper part pale, scaberulous. Pedicellate spikelets smaller than the sessile,
.awnless; lower involucral glume lanceolate, bicuspidate, not furrowed, the margins recurved
throughout, 7-nerved, the midrib slender, the lateral nerves green, approximate, close to the
margin; upper involucral glume not awned ; lower floral glume as in the sessile spikelets;
upper floral glume acute, not awned.

Locality : Deccan : Satara (Lisboa) ; Malsiras, Sholapur Taluka (Lisboa).

S. M. Country : Black soil banks 35 miles S. of Dharwar (Sedgwick 3745 1);
banks of black soil fields 7 miles S. of Hubli (Sedgwick & Bell 5342 I); Dharwar, common
{Sedgwick 1819 !, McCann !).

Ecology : Gregarious.

Distribution : Central Provinces, W. Peninsula.

Explanation of Plate 15 : Sehima sulcatum Camus.

1. Lower invol. glume.
2. Upper invol. glume.
3. Lower floral glume.
4. Palea of lower floral glume. = Pedicelled spikelet.
5. Stamens.

6. Upper floral glume.

7. Palea of upper floral glume with stamens and lodicules.
8
9

) o
. Lower invol. glume.

. Upper invol. glume.
10. Lower floral glume.
11. Stamens. Sessile spikelet.
12. Palea of lower floral glume.
13. Upper floral glume.
14. Palea of upper floral glume. j
15. Stamens, styles, and lodicules. j
16. Spikelets and joint of rhachis.

8. POLLINIDIUM Stapf.

As far as we can make out the diagnosis of this genus was published for the fiist time in
Haines, Botany of Bihar and Orissa, pt. 5 (1924) 1020.

Densely tufted, perennial herbs with woolly rootstock and basal sheaths. Leaves con-
volute when old, wiry, mouth of sheaths ciliate.

Spikes digitate or fascicled, fascicles with, filiform peduncles on a more or Ies3 branched
panicle. Spikelets 2-nate, sessile and pedicelled, similar, on the articulate, fragile, compressed,
not stout rhachis. Callus densely clothed with long brown hairs. Glumes 4 : lower involucral
glume flattened, 2-3-d.ntate, dorsally hairy at base, 5-7-nerved, margins inflexed;-upper
involucral- glume cymbiform, minutely cuspidate, 3-0-nervad, with a slender a”n. Lower
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floral glume hyaline, sparsely ciliate, elliptic, palea finely ciliate; upper floral glume narrow,
conduplicate, entire or 2-toothed, shortly awned from the tip or minute sinus, palea broad
and nearly as long as the glume, densely ciliate on the top.

Species 1.—India, China, Philippines.

1. POLLINIDIUM BINATUM (Betz.) C. E. Hubbard.

PLATE 16.

Pollinidium binatum (Bctz.) C. E. Hubbard in Kew Bull. (1932) 72.

Andropogon binatus Retz. Obs. V (1789) 21.

PoUinidium angustifolium Haines Bot. Bih. and Or. pt. 5 (1924) 1020.

18chaemum angustifolium Hack. Monogr. Androp. (1889) 241; Lisboa Bomb. Grasses (1896)

51; Hook. f. FI. Brit. Ind. VII (1896) 129 ; Cooke F1. Bomb. II (1908) 960.

Spodiopogon angustifolium Trin. in Mem. Acad. Petersb. ser. 6, II (1833) 30; Sp. Gram. Ic

t. 336.

& laniQer Nees in Royle 111. Himal. PL 416.
8. notopogon Nees ex Steud. Syn. PL Glum. 373.

Vernacular names : Sabai, Sabie, Bhabar.

Description : Perennial; stems tufted, woolly at the base, 60-90 cm. high, erect, slender,
sparingly branched, grooved on one side, glabrous. Leaves 30-60 cm. by 2*54 mm., tapering
into a subpungent acumen, concave or convolute, base obtuse, fimbriate, margins scaberulous;
sheaths glabrous; ligule a tuft of short hairs. .

Racemes 2-4, on axillary and terminal filiform peduncles, 2*5-5 cm. long, close or distant,
erect, golden or rusty-villous; joints and pedicels half as long as the lower spikelet, slender,
shortly ciliate, the pedicels bearded at the base. Sessile spikelets 4 mm. long, lanceolate;
callus short, hairy. Glumes 4 ; lower involucral glume 3 mm. long, elliptic-oblong, chartaceous,.
2-3-toothed, 5-nerved, the lower part of the glume ciliate with long rufous hairs and also with
a tuft of hairs at the middle of the lower part of the back; upper involucral glume 4 mm. long,
membranous, ovate-lanceolate, 2-dentate, often mucronate between the teeth, 3-5-nerved;
lower floral glume equalling the lower involucral glume, oblong, obtuse, irregularly 2-dentate,
hyaline, nerveless, paleate, the palea a little shorter than the glume, linear, 2-dentate; upper
floral glume 3 mm. long, linear, hyaline, usually 2-dentate, but sometimes only acute at the
apex; palea shorter than the glume; awn reaching 1 cm. long. Pedicellate spikelets like
the sessile.

Locality : Kathiawar: Rajkot (Woodrow).

Konkan: Bombay, Victoria Gardens (McCann 4302 !).
Deccan: Poona, College Garden (Garade I); cultivated at Poona (Wood-

row).
Ecology : Propagated by division of root and by seeds; thrives on coarse sandy soil.
Distribution : Afghanistan, India, China, Philippines.
Economic uses : Can be used for paper-making, strings, ropes and mats. Cattle do not
eat it.
Explanation Of Plate 16 : Pollinidium binatum (Retz.) C. E. Hubbard.
1. Spikelets.
2. Lower invol. glume, ventral view. 7
3. Dorsal view of lower invol. glume.
4. Dorsal view of upper invol. glume.
5. Lower floral glume. > Sessile spikelet.
6. Palea of lower floral glume.
7. Upper floral glume.
8. Palea of upper floral glume with styles. A

9. POGONATHERUM P. Beauv.

Delicate perennial grasses ; steins leafy upwards, branching. Leaves narrow, suberect.
Racemes solitary on long flexuous peduncles, plumose from the slender awns ; rhachis
at length fragile; internodes short. Spikelets very small, subterete, 2-nate, 1-2-ﬂ0wered,
a sessile 2-sexual, and a pedicellate male or neuter (rarely 2-sexual); callus bearded with fine
hairs. - Glumes 3 or 4, all membranous and hyaline, obscurely nenid or nerveless; lower
involucral glume oblong, truncate, dorsally rounded; upper involucral glume longerlovate.
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keeled, 2-fid and awned in the sinus, the awn much longer than the spikelet, slightly twisted;

lower floral glume nearly as long as the upper involucral glume, not awned, usually absent:

from the pedicellate spikelet; upper floral glume about half as long as the upper involucral-

glume, 2-fid and awned in the sinus like the upper involucral glume; palea broadly oblong,

not keeled. Lodicules obsolete. Stamens 1 or 2 ; anthers long. Ovary narrow ; styles short,,

free ; stigmas very long, exserted at the top of the spikelet. Grain narrow, oblong, free.
Species 2 or 3.—From India to Japan.

1. Hairs of callus longer than the spikelet . . . L. P. crinitum.
2. Hairs of callus shorter than the spikelet . . . 2. P. saccharouL

1. POGONATHERUM CRINITUM Kunth.

Pogonatherum crinitum Kunth Enum. PL T (1833) 478; Lisboa Bomb. Grasses (1896) 59;;
Hook. f. FL Brit. Ind. VII (1896) 141 ; Cooke EL Bomb. II (1908) 965.

P. saccharoideum var. monandrum Hack. Monogr. Androp. (1889) 193.

P. polystachyum Kunth Rev. Gram. (1829) 493 (partim) t. 161.

P. refractum Nees in Hook. & Am. Bot. Beech. Voy. 239.

Pollinia monandra Spreng. Syst. 1 (1825) 288.

Pogonopsis tenera Fresl. Bel. Haenk. 1 (1830) 133, t. 46.

Homoplitis crinita Trin. Fund. Agrost. (1820) 166.

Jschaemum crinitum Trin. in Mem. Acad. Petersb. ser. 6, IT (1833) 298.

Andropogon crinitus Thunb. FI, Jap. (1784) 40, t. 7.

A. monandrus Roxb. FL Ind. T (1832) 260.

Pogonatherum Grift. Notul. 111, 81, Ic. PL Asiat. 1.145, f. 2.

Description : Stems 15-30 cm. long, densely tufted. Leaves 2-5-7*5 cm. by 2-5-5 mm.,
linear-lanceolate, acuminate, more or less hairy ; sheaths lax, glabrous with a hairy mouth ;
ligule of long hairs.

Racemes terminating the branches of the stem, 2-2-5 cm. long; rhachis slender; inter*
nodes short, ciliate; tips thickened, truncate. Spikelets 2-2-5 mm. long, usually monandrous ;
hairs of callus longer than the spikelets. Glumes nerveless, hyaline; lower involucral glume
oblong, dorsally rounded, ciliate at the rounded or retuse tip; upper involucral glume longer
than the lower, ovate, keeled, 2-fid, the lobes ciliolate, awned in the sinus with a long capillary
awn 13 mm. long or more; lower floral glume linear, nearly as long as the upper involucral
glume, not awned, sometimes absent; upper floral glume cleft to the middle into 2 ciliolate
lobes; awn straight or recurved, 2 cm. long.

Locality : N. Kanara: Sirsi (Gammie!); Sampkhand, in a cutting (McCann 9947!,
Woodrow!); Nilkhund Ghat, on steep bank along roadside (Talbot 781!); Gersoppa Falls-
(Talbot 2671!, McCann 9939 !). Often cultivated in gardens as an ornamental plant.

Ecology : Grows only in tufts in deep forest tracks along banks and rocks in streams and
rivers; usually shaded.

Distribution : More or less all over India, Afghanistan, China, Malaya, New Hebrides.

*2. POGONATHERUM SACCHAROIDEUM P. Beauv.

Pogonatherum saccharoideum P. Beauv. Agrost. (1812) 56, t. 11, f. 7; Duthie Grasses N. W.

Ind. (1888) 16, Fodder Grasses N. Ind. (1888) 27.

P. saccharoideum var. genuinum Hack. Monogr. Androp. (1889) 193.

P. polystachyum Roem. & Schult. Syst. II, 497.

Pollinia polystachya Spreng. Syst. I, 288 ; Kunth Rev. Gram. (1829) 493, t. 162.
Perotis polystachya Willd. Sp. PL 1, 324.

Saccharum paniceum Lam. Encycl. I, 595, Illustr. t. 40, f. 31.

Vernacular name : Bamboo Grass.

Description : A much tufted, branched and very leafy elegant grass, 30-60 cm. high ;
stem firm or almost woody, slender, polished, from a perennial Woodstock; nodes on stem
glabrous or bearded. Leaves 2-5-6-5 cm. long, upto 2-5 mm. broad, linear, acuminate,
bearded at the base and margins of sheaths.

Spikes 1-7-5 cm. long, terminating all the branches ; rhachis compressed and pedicel beard-
ed ; each spikelet with 2 long fine scaberulous awns 15-25 nun. long. Sessile spikelet: lower
involucral glume narrow-oblong, broadest above, faintly 2-4-nerved,. tip bearded. Upper
involucral glume the largest, conduplicate, 2-5 mm. long, 1-nerved, keel produced into a long
awn, tip densely ciliate. Lower floral glume sometimes absent. Palea of upper floral glume

7
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broadly ovate-oblong, mtich exceeding the minute ovary. Pedicelled spikelet about|-| the
length of the sessile.

Locality : Grown in gardens.

Distribution : Hilly parts of India from the Punjab to Bhutan, Burma and China, south-
wards to Central India and Ceylon, Malaya.

10. APOCOPIS Nees.

Annual or perennial grasses ; stems slender. Leaves narrow, flat.

Racemes solitary or 2-3-nate, compressed ; rhachis firm, not readily disarticulating ;
internodes very short, slender, villous. Spikelets secund, closely imbricating in 2 series, solitary,
sessile, 1-2-flowered, the lowest 2-4 in each raceme imperfect, neuter ; callus very short, acute,
bearing the long capillary ciliate pedicel of an obsolete upper spikelet. Glumes 4; lower in-
volucral glume very large, cuneately obovate or obcordate, chartaceous below, membranous
above, more or less villous with pale brown or yellow hairs, 7-9-nerved below the apex, margins
incurved at the base only ; upper involucral glume as long as the lower, much narrower, mem-
branous, oblong-ovate, truncate, 3-nerved, the sides broadly incurved ; lower floral glume and
its hyaline palea oblong, the tips broadly truncate and ciliolate, male or empty; upper floral
glume 2-sexual, linear, 2-dentate, 1-nerved, hyaline, paleate, awned; palea half as long as the
glume, quadrately oblong, nerveless, truncate with ciliolate tip; awn short, very slender,
twisted. Lodicules 0. Stamens 2 or 3; anthers linear. Ovary narrow; stigmas slender,
exserted at the top of the spikelet. Grain small, narrowly oblong.

Species 8.—Indo-Malaya, China.

1. APOCOPIS VAGINATUS Hack.

PLATE 17.

Apocopis vaginatus Hack, in Oestr. Bot. Zeitschr. 41 (1891) 8 ; Cooke Fl. Bomb. II (1908)

967.

A. Wightii var. vaginata Hook. f. Fl. Brit. Ind. VII (1896) 143.

Etymology : Apocopis is incorrectly formed from the Greek apocopto, to cut off, referring
to the truncate glumes.— Vaginatus means sheathed.

Description : A low decumbent annual; stems much branched from the base, 7-5-20
cm. long. Leaves 2-4-5 cm. by 2-3 mm., linear, acute, shorter upwards, hairy from tubercular
bases ; sheaths lax, longer than the internodes, hairy at the mouth ; ligule a small membrane.

Bacemes 2-nate, 19-22 mm. long, closely appressed together, partly or almost entirely
enclosed during flowering in the sheaths of the upper leaves, supported by a short common
peduncle, more or less hairy with yellowish brown hairs ; joints much shorter than the spikelets,
ciliate. Spikelets oblong, 5 mm. long, brown, nearly uniform in colour; callus very short,
hairy with long brown hairs. Glumes 4; lower involucral glume 4 mm. long, membranous,
obovate, truncate or emarginate at the ciliate hyaline apex, densely brown hair}" in the lower
half, 7-9-nerved, the nerves abruptly ceasing below the apex ; upper involucral glume as long
as the lower, quadrate-oblong, truncate at the hyaline margin, hairy in the lower half, 3-nerved,
finely ciliolate at the apex; lower floral glume 4 mm. long, hyaline, linear-oblong, obtuse,
ciliolate at the apex; nerveless; upper floral glume 5 mm. long, conspicuously exceeding
the other glumes, linear, membranous, truncate and shortly 2-dentate at the apex, awned;
awn perfect, 22-32 mm. long.

Bocality | Gujarat: Ahmedabad, field (Sedgwick!),
Konkan: Kalyan (Woodrow).
S. M. Country: Forests W. of Dharwar (Sedgwick !).
N. Kanara: (Woodrow); Halyal (Talbot 2379 !).

Ecology : A subgregarious grass. Very abundant in pastures and forest clearings in the
Mallad tract of the Carnatic.
Distribution : Bihar, Central India, Deccan and W. Peninsula, Burma, Ceylon.
Explanation of Plate 17: Apocopis vaginatus Hack. i
. Spikelet.
. Lower invol. glume.
Upper invol. glume.
. Lower floral glume.
. Upper floral glume.
Palea of upper floral glume.
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11. THELEPOGON Roth.

A coarse perennial grass. Leaves lanceolate, cordate, amplezicaul.

Racemes few or many, corymbosely fascicled, pedunculate; rhachis flexuous, fragile,
the joints more or less deeply excavated. Spikelets ovoid, acute, solitary at the joints, the
upper spikelet reduced to a mere almost glume-like rigid pedicel, the lower sessile, 2-flowered,
the lower flower male, the upper 2-sexual. Glumes 4; lower involucral glume coriaceous,
transversely rugose, ridged or tuberculate; upper involucral glume chartaceous, not keeled,
sunk in the cavity of the joint, rigid, sparingly tuberculate ; lower floral glume shorter, paleate,
usually male, triandrous, with a similar palea ; upper floral glume hyaline, 2-cleft, with a long
twisted awn in the sinus, 3-nerved ; palea narrow, equalling the glume. Lodicules cuneate,
truncate. Stamens 3; anthers long. Styles free; stigmas short.

Species 1.—India and tropical Africa.

1. THELEPOGON ELEGANS Roth.

PLATE 18.

Thelepogon elegans Roth ex Roem. & Schult. Syst. I, 788 et Nov. PL. Sp. (1821) 62; Hack.
Monogr. Androp. (IS89) 267; Lisboa Bomb. Grasses (1896) 61; Hook. f. F1. Brit. Ind.
VII (1896) 148; Cooke F1. Bomb. II (1908) 671.

Andropogon princeps A. Rich. Tent. Fl. Abyss. II (1851) 470, t. 102.

Rhiniachne princeps Hochst. ex Steud. Syn. Fl. Glum. I (1855) 360.

Jardinea abyssinica Steud. 1. c.

Rhytachne princeps Durand & Schinz Consp. F1. Afr. V (1898) 700.

Vernacular names : Tirpha, Kadi.

Etymology : Thelepogon is derived from thele, a teat, and pogon, a beard.

Description : Annual. Culms somewhat stout, erect from a geniculate and frequently
rooting base, up to over 60 cm. high, 6-9-noded, terete, smooth or more or less rough towards
the inflorescence, simple or branched. Leaf-sheaths loose, prominently striate, glabrous or
more or less hirsute with tubercle-based hairs and ciliate along the outer margin; ligules cilio-
late ; blades lanceolate to linear-lanceolate, from a broad and often amplexicaul cordate base,
up to 25 cm. by over 2-5 cm., flat, somewhat flaccid, glaucescent, glabrous and smooth, except-
ing the spinulose-ciliate margins or more or less scabrid from short tubercle-based hairs, midrib
whitish above, primary lateral nerves 5-7 on each side, fine.

Racemes pale green, from 5-15 cm. long, 2-12, if many the lowest verticillate, simple or
divided, the following 13-25 mm. higher up from the common rhachis, all with scabrid or his-
pidulous peduncles up to 2-5 cm. long; joints 6-9-5 mm. long, with several green scabrid nerves
on the back and straight tips ; pedicels linear, obtuse, somewhat longer than the spikelet, flat>
scabrid on the back and the margins, slightly curved, contiguous with the apex of the joint,
enclosing with it a lanceolate space exposing the back of the upper involucral glume. Spike-
lets with a short annuliform ciliate callus, 57 mm. long, ovate-oblong. Involucral glumes
subequal; lower subacuminate, minutely 2-toothed, transverse rugae interrupted, most pro-
minent towards the edge, nerves about 9, green, distinct in transmitted light, the inner 4 or 5
not reaching the tip; upper involucral glume slightly exceeding the lower, acuminate, with
the acumen keeled and scabrid, 3-nerved. Lower floret male: floral glume hyalinp, slightly
shorter than the lower involucral glume, broad-lanceolate, 2-nerved, glabrous, with a similar
but narrow palea. Upper floret hermaphrodite: floral glume as long as that of the lower
floret, 2-fid to the middle, broad, quadrate-obovate, below the sinus, glabrous, lobes lanceolate,
acute ; awn up to 2*S cm. long, slender, kneed at and twisted below the middle, column dark
brown, bristle yellowish. Anthers over 2 mm. long. Stigmas purple, up to 3 mm. long. Grain
deep purple.

Locality : Gujarat: Eaira (ex Burns); Ahmedabad (Sedgwick!).

Konkan : Thana (ex Burns).
W. Ghats : Matheran (D'Almeida A257 !); Panchgani (Blatter & Hallberg

B1267!).

Deccan: Najar to Pasur Rd. (Paranjpye !); Lina Hill, Nasik Dist. (Blatter

& Hallberg A79! 4544!) ; Katraj Ghat (Gammie!); Bairawadi, Purandhax (McCann 5053 !);

Poona (Woodrow); Hewra (Dalzell); near Nasik (Edgeworth); Ahmednagar (ex Burns).

S. M. Country: Dharwar (Sedgwick 1824!); Alnavar (Talbot 2303));

Belgaum (Ritchie 812).

N. Kanara: Halyal (Talbot 20941 2142 !).

Ecology : A subgregarious grass. Very abundant on banks between ricefields in the
Mallad tract of the Carnatic. It forms tLe principal constituent of monsoon headloads of grass
at Dharwar. It often grows on the sides of roads.

TA.
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Distribution : Central India, W. Peninsula, tropical Africa.
Economic uses : According to Dalziel eaten by horses, although very bitter.
Explanation of Plate 18 : Thelepogon elegans Both.
i1. Tigule.
. Sessile spikelet with joint of rhachis.
. Lower invol. glume. 7
. Uppei invol. glume.
Lower floral glume.
. Stamens.
. Palea of lower floral glume.
Upper floral glume.
. Stamens and styles.
. Palea of upper floral glume.

> Sessile spikelet.
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12. LOPHOPOGON Hack.

Small perennial densely tufted grasses. Leaves very narrow.

Spikes short, solitary, 2-nate or fasciculate at the ends of capillary branches, fragile. Spike-
lets usually 2-nate at each node of the rhachis; the upper shortly or very shortly pedicellate,
1-2-flowered, aristate from the upper floral glume; the lower spikelet sessile, 2-flowered, not
awned from the upper floral glume; lower involucral glume of both spikelets 3-4-dentate,
5-7-nerved; upper involucral glume of same 2-dentate, aristate between the teeth ; lower
floral glume narrow, hyaline, empty or male; upper floral glume hyaline or membranous,
that of the upper spikelet with a long awn, that of the lower spikelet awnless. Lodicules 0.
Stamens 2. Styles very short; stigmas exserted from the apex of the spikelet.

Species 3.—Indo-Malaya, Australia.

1. LOPHOPOGON TRIDENTATUS Hack.

PLATE 19.

Zophopogm tridentatus Hack, in Engl. & Prantl. Pflanzenf. II, pt. II (1887) 22, 26; Monogr.
Androp. (1859) 254, t. 1, fig. 14; Hook. f. FI. Brit. Ind. VII (1896) 149; Lisboa Bomb.
Grasses (1896) 61; Cooke F1. Bomb. II (1908) 966.

Jndropogon tridentatus Eoxb. Fl. Ind. I (1832) 257.

Saccharum tridentatum Spreng. Syst. I (1825) 283.

Etymology : Lophopogon is derived from lophos, a crest, and pogon, a beard, referring
to the upper involucral glume which is hirsute and aristate near the apex. Tridentatus means
.3-toothed, alluding to the lower involucral glume.

Description : Perennial; stems tufted, 10-20 cm. high, erect, slender, terete, glabrous.
Leaves 5-10 cm. by 1-1-5 mm., linear, acuminate, rigid, erect, green; sheaths close, quite
glabrous, striate, shorter than the internodes, the upper ventricose; ligule very small, truncate,
hyaline, ciliate.

Heads of racemes erect; sheaths ovoid, flattened, membranous, caudate-acuminate.
Racemes usually 2, closely appressed together, appearing like one, 13-20 mm. long, erect, pilose
with golden or ferruginous hairs, the peduncle shortly exserted or more or less enclosed in the
upper sheath; joints of rhachis very short, slender, glabrous. Spikelets densely imbricate.
Lower spikelets reaching 5 mm. long, brown when dry, obovate-oblong; callus 0-8 mm. long,
.obtuse, with a small tuft of ferruginous hairs at the very tip. Glumes 4; lower involucral
glume chartaceous, cuneate-oblong, truncate, with 2 long lateral teeth and 1 or 2 shorter ones
between, glabrous on the back, 5-nerved; upper involucral glume 5 mm. long, membranous,
lanceolate, acute, 3-nerved, hirsute near the apex with ferruginous hairs, and sending out an
awn as long as the glume; lower floral glume 4 mm. long, narrowly linear, subacute, hyaline,
nerveless, glabrous, epaleate ; upper floral glume 4 mm. long, lanceolate, entire or 2-fid, hyaline,
not awned. Upper spikelets very shortly pedicellate; lower involucral glume membranous,
3-toothed, clothed with tufts of long bristles below the middle; upper floral glume with a
long awn 2 cm. long, geniculate about the middle, the column brown, twisted.

Locality : Khandesh: Tapti, Bhusawal (Blatter & Hallberg 5457!).

W. Ghats: Igatpuri (McCann 4572 !).
Deccan: Eirkee, Agricultural College compound (Bhide!); Bapodi, near

Poona (Gammie 15315 !); Bowadhar, near Foona (Garade !); Bahuri (Nana A80 !); Ghattar-

shinji Hill, Poona (Ezekiel!); Deolali (Blatter 9610! 9620 !); Jeur, Shol->pur Dist. (Woodrow!).

S. M. Country: Dharwar, on dry gfavelly uplands, 2,400 ft., rainfall 34 in!
{Sedgwick 3010 !).J
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Ecology : Grows sporadically. Common in the Dharwar neighbourhood on arid uplands.
Flowering only in the late monsoon months, October-November.

Distribution : Central Provinces, W. Peninsula.

Explanation of Plate 19 : Lophopogon tridmtatua Hack.

1. Spikelet. N
. Lower invol. glume.
. Upper invol. glume. . .

. Lower floral glume. Bearils vrikelet.
Stamens.

Upper floral glume.
. Spikelets.

. Lower invol. glume.
. UBBer invol. glume.
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10. Lower floral glume. = Pedicelled spikelet.

11. Stamens and styles.
12. Upper floral glume.

13. APLUDA Linn.

A tall slender perennial leafy grass ; stems erect or subscandent, branching. Leaves
narrow, flat, more or less petiolate.

Inflorescence paniculate, leafy, of small spikes each in a spathiform bract. Spikes de-
formed, base rounded, often utricular, bearing in front a sessile 2-sexual spikelet, prolonged
above the base into 2 flat linear truncate parallel arms, one terminated by a solitary minute
glume, the other by the upper spikelet. Glumes of both spikelets 4, the involucral glumes
empty, the floral glumes delicately membranous. Lower spikelets: lower involucral glume
longest, anbicous, linear-oblong, coriaceous, rigid; upper involucral glume thinner, tumid,
beaked, dorsally gibbous, 7-nerved; lower floral glume oblong, acute, 3-nerved, triandrous
or neuter, with a linear 2-nerved palea; upper floral glume short, quadrate, deeply 2-fid,
awned in the sinus, female or 2-sexual, with a minute ovate palea. Styles short, free ; stigmas
short, penicillate. Upper spikelets dorsally compressed; lower involucral glume oblong,
acute, many-nerved, herbaceous, the margins narrowly incurved; upper involucral glume
chartaceous, ovate-lanceolate, acuminate, 3-nerved; lower floral glume oblong, 1-nerved,
triandrous; upper floral glume oblong, 1-nerved, female or imperfectly 2-sexual; paleae of
both floral glumes as in the lower spikelets. Lodicules of all flowers 2, cuneate. Anthers
linear. Grain oblong, subcompressed.

Species 1.—Tropical Asia to New Caledonia, tropical Arabia and Soootra.

1. APLUDA VARIA Hack. VAR. ARISTATA Hack.

PLATE 20.

Apluda varia Hack, in Monogr. Androp. (1839) 196, vat. aristata Hack. 1. c.; Hook. f. F1. Bk,
Ind. VII (1896) 150 ; Stapf Fl. Trop. Afr. IX (1917) 40.

A. aristata Linn. Cent. 11, 71 ; Schreber Beschr. d. Graes. 93, t. 42 ; P. Beauv. Agrost. (1812)
133; Sfceud. Syn. PL Glum. I- (1853) 403; Roxb. Fl. Ind. T (1832) 3245 Dalz. & Gibs.
Bomb. Fl. (1861) 303; Duthie Fodder Grasses N. Ind. (1888) 44, t. 29.

A. Grryllus P. Beauv. Agrost., Expl. planches 15, t. 23, fig. 5 (6 per err or em).

Vernacular names : Phulse, Tulsi, Paodi, Khavas, Bhichusa, Makka, Bhas, Phulaer,
Pockli, Pokilia, Kurdia, Ghickwar, Tambat, Tambiti, Kharwel.

Etymology : Apluda means chaff—Varia refers to the great variability of the species.

Description : Mostly annual, branched from the base. Calms erect, 30-180 cm. high,
or geniculately ascending and often rooting from the nodes, many-noded, terete, smooth and
glabrous. Leaf-sheaths terete, tight and glabrous or very rarely sparingly hairy, those support-
ing-the flowering branches wider and shorter with reduced blades ; ligules short, rounded off,
glabrous or ciliolate ; blades linear-lanceolate, long-attenuated towards the base, almost petiol-
ed, tapering upwards to a fine setaceous point, up to over 30 cm. long, 5-15 mm. wide, convolute
in bud, then flat, somewhat rigid or flaccid, glaucous below, glabrous or very rarely sparingly
hairy, slightly rough above, scabrid along the margins, midrib white above, stouter towards
the base, primary lateral nerves 5-8 on each side, fine.

Panicle up to 60 om. long, much compound, primary branches long, those of the follow-
ing orders gradually shorter, bearing clusters of trios of spikelets; spathe at the base of the
trios ovate to ovate-oblong, mucronate or bearing rudimentary blades, glabrous, green or
tinged with purple, 5-6-3 mm. long; bulbous basal joint up to 2 mm. long, whitish. Sessile
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spikelet lanceolate-oblong, acute, up to 6 mm. long. Lower involuoral glume chartaceous,.
firmer below, many-nerved; upper somewhat gibbous on the back, scaberulous on the keel..
Lower floret: floral glume oblong-lanceolate, acute, slightly shorter than the involucral glumes,.
3-nerved, glabrous; palea linear-lanceolate, almost as long as the floral glume, 2-nerved. Upper
floret: floral glume 4 mm. long, 2-fid to beyond the middle, awn up to 12 mm. long, very fine,
with or without a distinct twisted column; palea generally much shorter, oblong to broad-
ovate, nerveless. Anthers 3-2-4-2 mm. long. Stigmas purple, up to 6-3 mm. long. Grain
over 1 mm. long. Pedicels 3-2-4-2 mm. long, sparingly ciliate. Lateral pedicelled spikelet
5-2-5-8 mm. long. Involucral glumes similar, subherbaceous, lanceolate, acute, many-nerved;
lower involucral glume rather flat on the back ; upper not or obscurely keeled and not gibbous.
Florets as in the sessile spikelet, but the upper not awned, both male or more or less reduced.
Terminal spikelet reduced to a short striate involucral glume, continuing the pedicel.

Locality : Cutch: Eala Pacham Isl. (Blatter 3735!); Kara Boa (Blatter 3776!).

Gujarat: Broach (Chibber!); Nadiad Farm (Herb. Econ. Bot. Poona I);
Surat (Gammie 16467 !, Cooke); Garvi Dangs (Sedgwick!); Ahmedabad (Cooke).

Khandesh: Muravat, Tapti bank (Blatter & Hallberg 4434!); N. slope of”
Chapseli Hill (McCann A83!); Toranmal (McCann A84!); Munmad, Ankai Hill (Blatter-
A146!).

KonJcan: Extremely common throughout the islands of Bombay and Salsette:
(McCann!); Bassein (McCann 4480!); Alibag, margin of water works (Ezekiel!); Dhapli
forest (Ryan!).

W. Ghats: Khandala, very common (McCann 5294!); Igatpuri, very com-
mon (McCann 4325 ! 4324 !); Pancbgani (Blatter £385 !, Btide !, Blatter & HaJltergB1322!);.
Londa (Gammie 15851!).

Deccan : Purandhar (McCann 5008 !, Bhide !); Diva Ghat (McCann A86 !);
Sholapur (D'AImeida A87 !). .

S. M. Covntry: Dhaiwar, 2,400 ft., rainfall 34 in. (Sedgwick & Bell 4489 !);
Belgaum (Ritchie 824).

N. Kanara: Halyal (Talbot 2495!) ; Jugglepet (Talbot!); Kawarwad
(Talbot 2246!). ,

Ecology : Commonly found in hedges and amongst bushes. In these localities it often
becomes elongated and assumes a climbing habit. One of the commonest forest grasses but
also found outside forest tracts. Purely a monsoon species, but the dry plants remain erect
for a considerable time after the monsoon.

DistrifcuUcn : Sccotra, India, Ceylon, E. tropical Asia, Malaya, Australia, Pacific Islands.

Economic uses : In some districts it is considered to be a good fodder, especially for
buffaloes when young and green. It, however, breaks down easily whtn tall and is, therefore,,
not fit for cutting and stacking (Lisboa).

Explanation of Plate 20 : Aplvda varia Hack. var. aristata Hack.

. Lower invol. glume. 7
. Upper invol. glume.

. Lower floral glume.

. Palea of lower floral glume.
Stamens. ¢ Pedicelled spikelet.
. Upper floral glume.

. Stamens and styles.

. Palea of upper floral glume.
. Spikelet. J

. Ligule.

11. Spikelets.

12. Bract.

13. Spikelets.

14. Lower invol. glume.

15. Upper invol. glume.

16. Lower floral glume, anthers and styles.
17. Palea of lower floral glume.

18. Upper floral glume and palea.

19. Stamens and styles.
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Sessile spikelet.

14.. HEHARTHBIA B. Br.

Decumbent or ascending perennial glasses with many-coded branched compound culms .
blades linear, conduplicate in bud, then flat; ligules very short, membranous.
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Racemes compressed, often curved, tips more or less subulate owing to the slender ter-
minal spikelet; spikelets pseudo-opposite owing to the fusion of joints and pedicels, each pair
‘made up of a sessile (secondary) spikelet and the pedicelled companion of the sessile spikelet
.of the next lower node. Spikelets 2-nate on the tough or tardily disarticulating rhachis of
-spike-like spathe-supported racemes which terminate the culms and their often fascicled branchos,
alike in sex and shape, or at least similar ; joints and pedicels fused into roughly semicylindric
.internodes, hollowed out on the inner face for the reception of the sessile spikelet; disarticulat-
ion at a right angle to the rhachis or slightly oblique, tips of joints truncate, not hollowed out
.or appendaged. Sessile spikelet: florets 2, lower reduced to a barren floral glume, upper
“hermaphrodite, awnless. Involucral glumes equal or subequal, lower flat on the back, 2~
keeled, very narrowly inflexed along the margins, coriaceous or subcoriaceous, closing up the
ecavity formed by the adjacent joint and pedicel, upper membranous adhering to the inner
face of the cavity. Floral glumes hyaline, of lower floret 2-nerved, of upper usually nerveless.
Palea (of upper floret) hyaline, small, nerveless. Lodicules 2, cuneate. Stamens 3. Stigmas
laterally exserted. Grain oblong, dorsally slightly compressed ; embryo about two-thirds the
length of the grain; hilum conspicuous, punctiform, subbasal. Pedicelled spikelet with
-more elongated acuminate involucral glumes, particularly the terminal, the upper involucral
_glume mucronate or aristate.

Species about 8.—Throughout the warm countries of the Old World, 1 also in America>

drat probably introduced.

1. HEMARTHRIA COMPRESSA (Linn, f.) R. Br.

PLATE 21.

.Hemarthria compressa (Linn, f.) R. Br. Prodr. Nov. Holl. (1810) 207.

J7. coromandelina Steud. Syn. I (1855) 358.

.Rotboellia compressa Linn. f. Suppl. (1781) 114; Lisboa Bomb. Grasses (1896) 56; Hook, f.
FL Brit. Ind. VII (1896) 153 {partim); Cdoke F1. Bomb. (1908) 952. '

.E. compressa var. genuina Hack. Monogr. Androp. (1889) 286 ; Hook. f. FI. Brit. Ind* VII
(1896) 153.

R. glabra Roxb. Fl. Ind. I (1832) 353.
-H. compressa Eunth Enum. 1, 465 (partim); Grah. Cat. Bomb. PL (1839) 233 ; Duthie Grasses

N. Ind. (1883) 18, Fodder Grasses N. Ind. (1888) 30.

Vernacular name : Baika.

Description : Perennial; stems erect from a decumbent rooting base, 60-150 cm. long
(according to Roxburgh scandent and reaching 6 m. long), branched, compressed, glabrous,
striate, leafy. Leaves 2-5-12-5 cm. by 3-5 mm., linear, acuminate, flat, glabrous, base rounded,
margins scabrid; sheaths shorter than the internodes, compressed, loose, glabrous; ligule
short, membranous, ciliate.

Racemes few or many, often fascicled, 5-12-5 cm. long, erect, straight or curved, herbaceous,
edark green; rhachis almost inarticulate; internodes broad, striate, glabrous, nearly as long
.as the glabrous spikelets. Sessile spikelets 4-5 mm. long; callus small, naked. Glumes 4;
lower involucral glume coriaceous, bluntly acuminate, the tip often shortly membranous, 7-9-
nerved; upper involucral glume as long as the lower, linear-oblong, acutely acuminate, mem-
branous, 3-nerved, adhering to the cavity of the internode; floral glumes subequal, 4 mm.
long, lanceolate, acute, nerveless, hyaline; palea linear, 2*5 mm. long. Pedicellate spikelets
rather longer and narrower than the sessile ; lower involucral glume acutely acuminate ; upper
involucral glume chartaceous, 5-7-nerved; floral glumes as in the sessile spikelets.

Locality : Sind: Bughar, Indus River (Blatter & McCann D661!); Mirpur Sakro
A(Blatter & McCann D662 !).
Gujarat: Eankaria Tank, Ahmedabad (Sedgwick I).
Khandesh: Tapti, Bhusawal N. E. (Blatter & Hallberg 5495 !).
N. Kanara: Sirsi to Siddhapur (Hallberg & McCann A78 !).
We have not included the localities mentioned by Cooke F1. Bomb. II, 952 as some of his
-specimens might belong to another species.
Ecology : Found in pasture lands, borders of ricefields, and other moist places. A hygro-
» philous species.
Distribution : Th'roughout the hotter parts of India! Ceylon, most warm countries.

Economic uses : Cattle like it.
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Explanation of Plate 21 : Hemarthria compressa (Linn, f.) R. Br.

. Fart of spike.

. Ligule.

. Lower invol. glume. )
. Upper invol. glume.

. Lower floral glume. - .
Upper floral glume. f #A Splkelet
. Falea of upper floral glume.
. Grain.

. Lower invol. glume.

. Upper invol. glume.

11. Lower floral glume. e e
12. Upper floral glume. (\ Pedicelled spikelet.
13. Falea of upper floral glume.
14. Grain and lodicules.
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15. MANISURIS Linn. f.

Annual erect slender leafy grasses. Leaves flat, cordate.

Racemes small, terete, axillary and terminal, shortly pedunculate; rhachis green,
ultimately fragile, glabrous, with short broad internodes excavate opposite the sessile spike-
lets. Spikelets minute, in dissimilar pairs, one globose, sessile, 2-sexual, the other ovate,
pedicellate, male or neuter, the pedicel adnate or closely appressed U> the joint of the rhachis.
Sessile spikelets: glumes 4; lower involucral glume hard, globose, foveolate, coriaceous at
length crustaceous, with an oblong opening opposite the rhachis; upper involucral glume
minute, oblong, coriaceous, 1-nerved, closing the orifice of the lower involucral glume;
lower floral glume very minute, hyaline, orbicular, empty; upper floral glume and its palea

hyaline, broadly oblong. Lodicules 2, subquadrate. Anthers minute. Styles and stigmas-
short.

Species 1.—Throughout the tropics.

1. MANISURIS GRANULARIS Linn. f.
PLATE 22.

Manisuris granvlaris Linn. f. Nov. Gram. Gen. (1779) 40; Sw. Prodr. Veg. Ind. Occ. (1788)
25; P. Beauv. Agrost. (1812) t. XXI, fig. 10; Roxb. PI. Corom. IT, 11, t. 118, FI.
Ind. T (18b2) 352 ; Grah. Cat. Bomb. PL (1839) 234; Dalz. & Gibs. Bomb. FL (1861)
300 ; Hack. Monogr. Androp. (1889) 314 ; Duthie Grasses N. W. Ind. (1883) 18, Fodder
Grasses N. Ind. (1888) "29, t. 46 ; Lisboa Bomb. Grasses (1896) 62 ; Hook. f. Fl. Brit. Ind.

VII (1896) 159; Cooke Fl. Bomb. II (1908) 955; Stapf Fl. Trop. Afr. IX (1917) 57.
Cenchrus granularis Linn. Mant. 11, App. 575.

Hackelochloa granularis O. Kuntze. Rev. Gen. PL II (1891) 776.
Rytilix granularis Skeels in U. S. Dept. Ag. Bur. PL Indust. Bull. 282 (1913) 20.
Manisuris polystachya P. Beauv. FL Owar. ef Ben. t. 14.

Vernacular names : Kangri, Datura ghas.

Etymology : Manisuris is derived from manis, a scaly lizard, and oura, a tail, in allu-
sion to the appearance of the foveolate and verrucose surface of the lower glume of the fertile
spikelet.

Description : Stems 10-75 cm. high, slender, compressed, softly hairy, leafy; nodes
hairy. Leaves 3-8-20 cm. by 6-13 mm., linear-lanceolate, acute or dcuminate, flat, hairy on
both surfaces or on the lower only with bulbous-based hairs, margins ciliate, base cordate;
sheaths much shorter than the internodes, hispid with bulbous-based hairs; ligule very short,
membranous., densely ciliate.

Racemes 6-25 mm. long, resembling a string of minute beads, solitary or seemingly fas-
cicled in the axils of the leaves, but individually from shortened axillary branches. Sessile
spikelets 1-522 mm. long, subglobose; callus tumid, glabrous. Glumes 4; lower involucral
glume irregularly foveolate on the back; upper involucral glume closing the cavity of the
lower floral glume, elliptic-oblong, obtuse, 1-nerved; lower floral glume hyaline, shorter
than the upper involucral glume ; upper floral glume about equalling the lower, broadly ovate
obtuse; palea similar but a little shorter. Pedicellate spikelets equal'in length to the sessild
or longer, of 2 equal green glumes about 2-5 mm. long; lower involucral glume broadly ovate
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or suoorbicular, obtuse or subacute, 5-7-nerved, one margin narrowly folded, the other with
a hyaline wing; upper involucral glume boat-shaped, laterally compressed, the keel with a
dorsal hyaline ciliolate wing.
Locality : Gujarat: Charodi (Gammie 16534!).
- Konkan: Wada Taluka (Ryan 690!); Mulgaum in Salsette, open grass:
land (McCann 3642!). :
W. Ghats: Igatpuri (McCann 4573!); Ehandala (Woodrow), behind Hotel
(McCann 9410 !), behind Duke's Nose (McCann 9393 !); Panchgani, on way to Bajpuri (Mo 4
Cann 1752!).
Deccan: Poona (Woodrow!, Cooke); Chattarshinji Hill (Ezekiel!); Deo-
lali (Blatter So Hallberg 4552!); Kirkee to Poona, railway line (Garade 8231!).
S. M. Country : Dharwar, 2,400 ft., rainfall 34 in. (Sedgwick So Bell 4146 !,
Woodrow); Kuput Hill, Dharwar Dist. (Talbot 2323!).
: N. Kanara: Halyal (Talbot 1733 ! 2385 !).
Ecology : Very common in open grassland.
Distribution : Throughout the tropics.
Economic uses : Coldstream says that it is both grazed and stacked in the Punjab, but
not much relished by cattle. Said to be a good fodder grass at Ajmere.
« Explanation of Plate 22 : Manisuris granularis Linn, f.

. Part of spike.
. Lower invol. glume. ") .

. Upper invol. glume. TM’M
. Fertile spikelet.

Ligule.

. Sterile spikelet.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume. Sessile spikelet.
. Upper floral glume and palea.

. Stamens and styles.
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16. PELTOPHOBUS Desv.

Annual or perennial short grasses with slender much-branched rarely simple culms ;
blades linear, narrow, conduplicate in bud, then flat, ligules short, membranous.

Kacemes much compressed, rather slender, straight or curved, very conspicuously dor-
siventral; spikelets pseudo-opposite owing to the fusion of joints and pedicels, each pair
made up of a sessile (secondary) spikelet and the pedicelled companion of the sessile spikelet
of the next lower node. Spikelets 2-nate on the more or less fragile rhachis of spike-like spa-
the-supported racemes which terminate the culms and their branches, different in sex and
shape; joints and pedicels fused into somewhat stout internodes, convex on the back, hollow-
ed out on the inner «face for the reception of the sessile spikelet; disarticulation at a right angle
to the rhachis, tips of internodes truncate with two concavities corresponding to the next upper
sessile and the adjacent pedicelled spikelet.  Sessile spikelet dorsally much compressed.
Florets 2, lower male or neuter and then with or without a palea, upper hermaphrodite, awn-
less. Involucral glumes equal or the upper shorter; lower coriaceous, transversely rugose or
muricate, conspicuously winged from the keels, upper membranous, immersed in the cavity
formed by the joint and pedicel, usually 3-nerved, keeled (often obscurely). Floral glumes
hyaline, nerveless or 2-3-nerved. Palea, if present, hyaline, nerveless or 2-nerved. Lodi-
cules 2, cuneate. Stamens 3. Stigmas linear, laterally exserted low down. Grain oblong;
embryo equalling the grain. Pedicelled spikelet male or neuter. Lower involucral glume
coriaceous, smooth, asymmetrically or unilaterally winged; upper variously winged from the
keel. Florets as in the sessile spikelet but male or barren.

Species 5.—Indian Peninsula (4) and tropical Africa (1).

I. Lower involucral glume 2-aristate. : : . 1. P. divergens.

I1. Lower involucral glume with a simple awn or acuminate.
1. Lowe* involucral glume broadly ovate, acuminate (not

awned) ° . . . . . . 2. P. acunnnatu*.
2. Lower involucral glume lanceolate with a slender scabrid
awn. . , . : . . : . Z.P.Talboti.
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1. PELTOPHORUS DIVERGENS (Hack.) Camus.
PLATE 23.

Peltophorus divergens (Hack.) Camus in Bull. Mus. Hist. Nat. 5 (1921) 371; Blatter & McCann

in Journ. Bomb. Nat. Hist. Soc.”2 (1927) 29.

Rotboellia divergens Hack. Monogr. Androp. (1889) 293; Lisboa Bomb. Grasses (1896) 57 ;

Hook. f. Fl. Brit. Ind. VII (1896) 155 ; Cooke Fl. Bomb. II (1908) 953.

Vernacular names i Marel, Marvel.

Etymology : Peltophorus is derived from peltis, a shield, and phero, 1 bear.

Description : Annual; stems 10-23 cm. high, erect or ascending, slender; nodes 2-3,
all with usually 2-nate flowering branches. Leaves 5-10 cm. by 2*54 mm., linear, acuminate,
complicate, rising without constriction from the sheath, hairy; sheaths 2*53*§ cm. long,
shorter than the internodes, loose, hairy; ligule 2 mm. long, membranous, rounded.

Raceme 2*5-3-8 cm. long, pale yellow, simple solitary; peduncle filiform, sheathed;
joints of the rhachis shorter than the spikelets, subclavate, excised. Sessile spikelets 6 mm.
long (excluding the awns), nearly 13 mm. long when the awns are included, 2-aristate ; callus
short. Glumes 4; lower involucral glume coriaceous, with 5-7 transverse echinulate ridges
below the middle, the tips of the echinae curved upwards, the central portion of the glume
above the echinate base ovate-lanceolate, acute, cleft at the apex, with 2 nearly semicircular
equal membranous wings with thickened flattened green margins on the inner edge, which
margins are prolonged into slender, slightly divergent awns; upper involucral glume much
shorter, about 3 mm. long, thinly membranous, oblong, acute, 1-nerved; lower floral glume
about 2-5 mm. long, broadly ovate, nerveless, empty; upper floral glume slightly shorter
than the lower. Pedicellate spikelets as long as the sessile; pedicels about 2-5 mm. long;
lower involucral glume chartaceous without a muricate base, winged on one side only and with
1 awn from the thickened margin of the wing, about 7-nerved; upper involucral glume with
a large membranous wing on the back at the apex and an awn about 2 mm. long. )

Locality : Konkan: Trombay (McCann A71!); Kanari Caves, on open rock faces
(McCann!). . '

W. Ghats: Khandala (Woodrow), Saddle, very common all over (McCann
9616 !); Lonavla (Bhide !); Mahableshwar, 4,500 ft., rainfall 270 in. (Sedgwick & Bell 4560 !,
Lisboa); Panchgani (Blatfer & Hallberg B1252 ! B1259 ! B1263 ! B1286 !), behind the Table—
land on rocks (Blatter 3805 !); Castle Rock, 1,800 ft., rainfall 300 in. (Sedgwick & Bell 4295 !).

Deccan: Satara (Lisboa).

S. M. Country: Amboli Ghat (Talbot 4305') Belgaum (Ritchie .808, 827).

N. Kanara : Karwar (Talbot 3171!).

Ecology : Usually growing in tufts on rocks. The spikes are very brittle when dry
and always fall offt. Occurs on the cTest of the Kanara Ghats. Begins to flower in early Sep-
tember. :

Distribution : W. Peninsula.

Explanation of Plate 23 : Peltophorus divergens (Hack.) Camus.

1. Dorsal view of lower invol. glume. 1

2. Ventral view of lower invol. glume.

A. Upper invol. glume.

4. Lower floral glume. . .

5. Palea of lower floral glume.  Sessile spikelet.

6. Upper floral glume.

7. Palea of upper floral glume.

8. Stamens and styles.
9. Lower invol. glume. h

10. Upper invoL glume.

11. Lower floral glume. - Pedicelled spikelet.

12. Upper floral glume.

13. Pedicel. J

2. PELTOPHORUS ACUMINATUS (Hack.) Camus.
PLATE 24.
Pelzopharuv acuminatus (Hack.) Camus in Bull. Mus. Hist. Nat. 5 (1921) 371 kaf -
tlann iu Journ. Bomb. Nat. Hist. Soc. 32 (1927) 29. hP o Mo

Rotboellia acuminata Hack. Monogr. Androp. (1889) 296; Lisboa Bomb. Graft** /1Q«+X
Hook. f. Fl. Brit. Ind. VII (1896) 155; Cooke Fl. Bomb. II (1908) 953. ~— =} 3:
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Description / Annual, quite glabrous except the sheaths; stems 7¥5-30 cm. high, erect
or ascending, compressed, densely leafy. Leaves flaccid, the lower 5-7-5 cm. by 2-5-4 mm.,
linear-lanceolate, acuminate from a narrow base, the upper shorter, spreading and recurved;
sheaths turgid, compressed, keeled, the mouth hairy; ligule short, truncate, membranous,
glabrous.

Racemes 2*5-5 cm. long, sheathed at the base, straight or slightly curved, usually pale
brown; joints subclavate, much shorter than the sessile spikelets, the base not excised.
Sessile spikelets up to 8 mm. long ; callus scarcely distinct. Glumes 4 ; lower involucral glume
8 mm. long, sometimes up to 10 and 12 mm., ovate, coriaceous, winged above the middle,
with 3-6 dorsal transverse echinulate or warted ridges below the wings, longitudinally striate
between the ridges, S-nerved in the narrow coriaceous part between the wings, with a long
ciliate acumen, the cilia pointing upwards ; upper involucral glume 4 mm. long (equalling the
lower minus the acumen), elliptic-lanceolate, membranous, subacute, scarcely keeled, 3-
nerved; lower floral glume equalling the upper involucral glume, elliptic, paleate, male;
upper floral glume less than 3 mm. long, oblong, obtuse, nerveless; palea small, 2-lobed,
nerveless. Pedicellate spikelets 4 mm. long, oblong; lower involucral glume lanceolate, 5-
nerved, with a membranous ciliolate wing on one side ; upper involucral glume shortly winged
on the back below the apex, elliptic, concave, 3-nerved; lower floral glume empty; upper
floral glume male; pedicel 2*5 mm. long, dumbell-shaped, flattened.

Locality : Konkan: Marmagao (Talbot 1291); Vasco da Gama (Herb. St. X. C. 9483 !) ;
Malvan (Woodrow).
W. Ghats : Castle Rock (Bhide !).
N. Eanara: Karwar (Talbot 3171! 2539, Hallberg & McCain* A75!,
Lisboa); Katgal (Hallberg & McCann 9934 !).

Distribution : W. Peninsula.
Explanation of Plate 24 : Pdtophorus acuminatus (Hack.) Camus.

1. Pedicel.

2. Ligule. .

3. Lower invol. glume. YN e L, L,
TT LIS U | c Pedicelled spikelet.

. Upper mvol. glume. !

. Ventral view of lower invol. glume.

. Dorsal view of lower invol. glume.

. Upper invol. glume.

. Lower floral glume. J Sessile spikelet.

. Upper floral glume with stamens and styles.
. Palea of lower floral glume with stamens.
. Palea of upper floral glume.
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3. PELTOPHORUS TALBOTI Camus.

Pellophorus Talboti Camus in Bull. Mus. Hist. Nat. 5 (1921) 371; Blatter & McCann in Journ.
Bomb. Nat. Hist. Soc. 32 (1927) 30.

Rotboellia TaJboti Hook. f. Fl. Brit. Ind. VII (1896) 155 ; Lisboa Bomb. Grasses (1896) 57 ;
Cooke F1. Bomb. II (1908) 954.

Description : Annual; stems 15-20 cm. high, slender, erect, or geniculate at the base.
Leaves 57*5 cm. by 2-5-4 mm., linear, smooth ; sheaths glabrous ; ligule short, membranous.

Raceme 20-32 by 4 mm., solitary, green; joints very short, tumid, excavate opposite the
spikelet, the top broad, with a very large cavity and thick hispidulous margins. Sessile spike-
lets 13 mm. long (or more) including the awn, closely imbricating; callus annular, ciliolate.
Glumes 4 ; lower involucral glume 5 mm. long (not including the awn), coriaceous, lanceolate,
narrowed into a slender scabrid awn, with 2-3 transverse ridges at the base, the uppermost
ridge extending right across the glume, the others only in its centre, broadly winged at each
side above the base; upper involucral glume 3 mm. long, thinly membranous, ovate-oblong,
acute, l-nerved; lower floral glume broadly oblong, faintly 3-nerved, male; upper floral
glume flinall, oblong, obtuse, nerveless; palea as long, nerveless. Pedicellate spikelets as
long as the sessile; lower involucral glume very ii regularly winged, dorsally smooth, awn-
less, as in the sessile; pedicel wholly adnate to the joint of the rhachis.

Locality : KonJcany Vasco da Gama (Bhide!) ; Marmagao (Talbot 2572 1).
Distribution : So far only found in Goa.
8A
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17. LASIURUS Boiss.

Perennial; more or less branched and woody below; branches often in dense fascicles,
intravaginal; blades linear, convolute or fiat, hard; ligule a fringe of hairs.

Eacemes silky-villous. Spikelets usually 3-nate, rarely 2-nate, on the more or less fragile
xhachis of villous spike-like racemes which terminate the culms and their branches (if any)
and are supported by or exserted from often spathaceous sheaths, if 3-nate 2 sessile, the sessile
different in sex from, but similar in shape to, the pedicelled; rhachis nodes bearded all round ;
joints and pedicels linear, the latter more slender and shorter, opposite the joints if 2 sessile
spikelets be present, otherwise approximate, but not contiguous, and parallel to one of the
sides of the joint; disarticulation at a right angle to the rhachis, scar at the tips of the joints
suborbicular, smooth, often ciliate. Sessile spikelets, if 2, one on each side of the pedicel
with a narrow annuliform callus. Florets 2, lower male, upper hermaphrodite, awnless.
Involucral glumes unequal; lower longer, subcoriaceous, flat on the back, acuminate 2-
keeled upwards and 2-dentate, densely ciliate, upper boat-shaped, membranous, keeled.
Moral glumes hyaline, 3-nerved. Paleae hyaline, 2-nerved. Lodicules 2, cuneate. Stamens
3. Stigmas linear, laterally exserted. Grain oblong, slightly dorsally compressed; embryo
half its* length. Pedicelled spikelet similar to the sessile, but with an indistinct glabrous
callus and with both florets male or more or less reduced.

Species 1 or 2—From Nubia through Arabia and Baluchistan to Sind and Rajputana.

1. LASIURUS HIRSUTUS Boiss.

PLATE 25.

Lasiurus hirsutus Boiss. Diagn. ser, 2, IV (1859) 146; Stapf F1. Trop. Afr. IX (1917) 60.
Baccharum hirsutum Forsk. Fl. Aeg.-Arab. (1775) 16.

Roiboellia Ursula. Vah] Symb. I (1790) 11; Hack. Monogr. Androp (1889) 311.

Ischaemum mastrucatum Trin. in Mem. Acad Petersb. 6me ser. 11, 296.

/. hirsutum Nees in Schimp. PL Arab. Fel. no. 791.

Coelorhachis hirsuta Brogn. apud Dene, in Ann. Sc. Nat., 2 ser. I1, 13.

JSlionurus hirsutus Munro ex Benth. in Journ. Linn. Soc. XIX (1881) 68 ; Boiss F] Or, V (1884)
466; Hook. f. FL Brit. Ind. VII (1896) 162.

Etymology : Lasiurus is derived from lamas, woolly, and ouras tail, alluding to the silky-
villous racemes.

Description : Perennial; rootstock woody, branched; stems 30-60 cm., ascending
from a branching base, stout, smooth, rigid, more or less scabrid or pubescent; nodes pubes*
cent. Leaves 7-5-15 cm. by 2-54 mm., linear, finely acuminate; sheaths terete, glabrous or
nearly so, the upper sheaths shorter than the internodes, glaucous or nearly white.

Raceme solitary, stout, 5-10 cm. long, silvery-silky all over; joints shorter than the sessile
spikelets, subclavate, densely villous on the back. Sessile spikelets at each node of the rhachis
solitary or 2-nate, imbricate, Teaching 1 cm. long or more (including the beak), pale green'
Glumes 4; lower involucral glume 1 cm. long (including the beak), coriaceous,” 7-9-nérved”
the beak often as long as the body of the glume, deeply 2-fid, densely silky-villous, the lobe$
divergent; upper involucral glume 6 mm. long, ovate, aristately acuminate, chartaceous.
3-5-nerved, the acumen ciliate at the tip; lower floral glume equalling the upper involucral
glume, hyaline, ovate-oblong, acute, 3-nerved, paleate, the palea lanceolate, acute, as long
as the glume; upper floral glume shorter, ovate, acute, glabrous, with incurved'margins.
Pedicellate spikelets rather shorter than the sessile ones; pedicels “bout 4 mm. long, shorter
than the joints, flattened, subclavate, hairy on the back and with ciliate margins.

Locality : Sind: Karachi (Bhide!); Sehwan to Laid, foot of hills (Sabnis B613 I)
Umarkot, sandy plains (Sabnis B940!).

Distribution : Kajputana, Sind, Punjab, Baluchistan, Afghanistan, Arabia, Brit. Soma-
Uland, Egypt, Nubia.

Explanation of Plate 25 : Lasiurus hirsutus Boiss,
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. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume.

. Palea of lower floral glume. ] Beanlle epikatsl
. Upper floral glume. J
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. Palea of upper floral glume, with stamens, ovary and styles.
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18. ELYONURUS Humb. & Bonpl.

Generally perennial, caespitose, aromatic;' blades flat or folded; ligules membranous,
very short.

Racemes erect, joints strongly compressed, usually villous, tips oblique, not appendaged.
‘Spikelets similar, usually awnless, but differing in sex, 2-nate, one sessile, the other pedicell-
ed, on the articulate fragile rhachis of solitary spike-like racemes, the sessile deciduous with
the adjacent joint of the rhachis and the pedicel. Florets 2; lower reduced to an empty floral
glume; upper hermaphrodite in the sessile, male, rarely barren, in the pedicelled spikelet.
Involucral glumes equal; lower subcoriaceous to herbaceous, often 2-toothed or 2-fid, rarely
awned, dorsally flattened, 2-keeled, usually with fine filiform transparent balsam ducts close
-to the ciliate or penicillate keels ; upper membranous, lanceolate, acute, rarely awned. Floral
glumes hyaline, awnless. Palea obsolete or 0. Lodicules 2, cuneate. Stamens 3. Stigmas
laterally exserted. Grain oblong, dorsally compressed; embryo about half the length of the
grain.

Species about 15.—Tropical and subtropical regions of both hemispheres.

1. ELYONURUS ROYLEANUS Nees.

PLATE 26.

Elyonurus Royleanus Nees ex A. Rich. Tent. FL- Abyss. II (1851) 471; Stapf Fl. Trop. Afr.
IX (1917) 65; Hack. Monogr. Androp. (1889) 343; Lisboa Bomb. Grasses (1896) 63;
Hook. f. Fl. Brit. Ind. VII (1896) 161; Duthie Grasses N. W. Ind. (1883) 17, Fodder
Grasses N. Ind. (1888) 28, t. 54 ; Cooke F1. Bomb. II (1908) 972.

E. Grisebachii Schmidt Beitr. z. Fl1. Capverd. (1852) 154.

Ratzeburgia Schimperi Steud. Nomencl. ed. II (1840) 439.

Rotboellia elegantissima Hochst. ex Steud. Syn. PL. Glum. I (1855) 365.

Andropogon elegantissimus Steud. 1. c. 364.

A. Grisebachii Steud. 1. c. 365.

Etymology : Elyonurus is derived from elyo, to involve, roll or wrap up, and oura,
-a tail, referring to the racemes which are embraced below by the spathe.—Royleanus after
J. F. Royle (1800-58) once Curator dt Saharanpur.

Description : Annual; stems 7-5-30 cm. high, slender, leafy, geniculate; nodes pubes-
«cent. Leaves 3-8-10 cm. by 1-25 mm., linear-lanceolate, acute or acuminate, rigid, suberect,
.at first green then together with the whole plant turning red, glabrous or sparsely hairy, fim-
briate at the base ; lower sheaths terete, much shorter than the internodes, the upper spathi-
form; ligule very short, membranous.

Racemes 2-5-5 cm. long, erect, yellowish green or often variegated with purple, each
enclosed in a long narrow flattened sheath ; joints densely bearded at the apex with long white
silky hairs, obliquely disarticulating, shorter than the sessile spikelets. Sessile spikelets nearly
13 Tiaw long (including the beak); callus about 0-8 mm. long, densely bearded. Glumes 4;
lower involucral glume coriaceous, nearly 13 mm. long (including beak), running out into a
usually violet-coloured, 2-fid beak about 6 mm. long, the lobes ciliate, linear, slightly diver-
gent, the margins of the glume below the beak with a row of large violet-coloured tubercles
-each carrying a pencil of whitish glistening hairs; upper involucral glume as long as the body
-of the lower, linear-lanceolate, acuminate, finely mucronate, membranous, 1-nerved; lower
floral glume a little shorter than the involucral glumes, oblong, acute, nerveless, glabrous,
Apaleate; upper floral glume much shorter than the lower, oblong, obtuse, nerveless. Pedi-
«cellate spikelets: pedicels 3 mm. long, ciliate on one margin. Spikelets linear-subulate.
Lower invdlucral glume 1 cm. long, narrowed almost from the base into a long narrow linear
.ciliate beak; upper involucral glume 6 mm. long, ovate-lanceolate, concave, membranous,
narrowed into a short scabrid purplish awn.

Locality : Sind (Woodrow).

Cutch: Bhodir Maka (Blatter 3747 !); Bhuj (Blatter 3795!).
Kathiawar: Rajkot (Woodrow).

Distribution : Upper Gangetic Plain, Rajputana, W. Peninsula, Arabia, Somaliland,
-Eritrea, Abyssinia, Sudan, Nubia, Cape Verde Islands.

Explanation of Plate 26 : Elyonurus Royleanus Nees.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume. Sessile spikelet.

. Upper floral glume.

. Grain»
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19. ROTBOELLIA Linn. f

Annual, usually coarse grasses, often with stilt-roots from the lowest nodes, more or
less branched, particularly upwards; blades large, linear-lanceolate, rather wide ; ligule
membranous, short.

Racemes dorsiventral, with «the spikelets placed anticously and laterally; the barren
terminal appendages often very slender and their imperfect spikelets very narrow, green.
Spikelets 2-nate on the nodes of the very fragile rhachis of stout cylindric perfectly glabrous
spike-like racemes which terminate the culms and their branches (in the latter case spathe-
supported), different in sex and usually also in size, colour and nervation except those of the
uppermost pairs which are barren, homoeomorphous and upwards increasingly reduced forming
a tail-like tapering appendage to the raceme; joints dorsally flattened below, widely cup-
shaped and hollowed out upwards, more or less completely fused, although externally marked
off, with the equally flattened and upwards very slightly thickened pedicels along their postic-
ous angles, forming a deeply concave rather thin-walled receptacle for the reception of the
sessile spikelet; disarticulation of the joints at a right angle or oblique to the rhachis of the
 pedicelled spikelets slightly oblique, leaving a crescent-shaped, faintly concave scar. Sessile
spikelet pale, triangular in cross section, the narrow callus fused with the bases of the adjacent
joint and pedicel into a glabrous ring from the centre of which protrudes a knob fitting into the
cup-shaped hollow of the next lower joint, the whole plexus falling together. Florets 2
lower male, upper hermaphrodite, awnless. Involucral glumes equal; lower coriaceous]
flat on the back, with very narrow inflexed margins, 2-keeled upwaids, obtuse or subobtuse ;
upper boat-shaped, keeled upwards, acute. Floral glumes hyaline, 3-nerved. Paleae as long
or almost as long as the floral glumes, hyaline, 2-nerved. Lodicules 2, cuneate. Stamens
3. Stigmas suberect or shortly laterally exserted above the middle of the spikelet. ~Grain broad-
oblong or ellipsoid, dorsally compressed; hilum large, suprabasal; embryo almost as long
as the grain. Pedicelled spikelet similar to the sessile,* but more compressed, green, striateh
with 2 male florets, or smaller and more or less reduced.

Species 2 or 3.—Tropics of the Old World.

1. ROTBOELLIA EXALTATA Linn. f.

PLATE 27.

Rotboellia exaltata Linn. f. Suppl. (1781) 114, Roxb. PL Corom. t. 157, Fl. Ind. I (1832) 354;
Grah. Cat. Bomb. PL (1839) 233; Duthie Grasses N. W. Ind. (1883) 17; Lisboa Bomb.
Grasses (1896) 58; Hack. Monogr. Androp. (1889) 293; Hook. f. F1. Brit. Ind. VII (1896)_
156 ; Cooke F1. Bomb. II (1908) 955.

R. exaltata var. genuina Schweinf. in Hohnel Disc. Lakes Rud. and Stefanie II, App. 352.

22. exaltata f. arundinacea Hack, in Bot. Soc. Brot. V, 215.

R. arundinacea Hochst ex A. Rich. Tent. F1. Abyss. II (1851) 444.

Stegosia cochinchinensis Lour. Fl1. Cochinch. (1790) 51.

S. exaltata Nash in Americ. Fl. XVII, 1, 84.

Vernacular names : Bursali, Bura, Sooato, Eonda canookoo.

Etymology : Rotboellia after 0. F. RotboeQ, 1727-1797, a Danish botanist.—Exaltata
means exalted, alluding to ike great height of the plant.

Description : Perennial; stem 1-8-3 m. high, erect, leafy, solid, smooth, branching
from the base. Leaves 15-60 cm. by 6-25 mm., linear-lanceolate, setaceously acuminate,
scabrid or hispid and green above, smooth and glaucous beneath, the margins spinuloselv
scabrid; midrib stout, prominent beneath; sheaths loose, glabrous or hispid, the mouth
contracted ; ligule short, ciliate.

Racemes 7-5-15 cm. long, terete, glabrous, fragile, the upper part of the raceme slender,
with imperfect spikelets; internodes 4-5 mm. long, dorsally rounded, smooth. Sessile spike-
lets about as long as the internodes, 5 mm. long. Glumes 4 ; lower involucral glume 5 mm.
long, ovate- oblong, obtuse, coriaceous, smooth, with truncate base, many obscure nerves and
scaberulous margins ; upper involucral glume equalling the lower, chartaceous, broadly ovate,
acute, 9-11-nerved, the keel very shortly winged towards the t1p, lower floral glume as long
as the lower involucral glume, broadly ovate, acute, 3-nerved, rigidly membranous, paleaté™
male, the palea like ike glume, with incurved margins; upper floral glume a little shorte:‘_
than the lower, ovate from a broad base, acute, 1-nerved ; palea as long as the glume, hyaliné
nerveless. Pedicellate spikelets more or less imperfect; lower involucral glume njmﬂ'lj;
winged. )

Locality : Kmhan: Dohe forest, Thana Disk (Ryan 711!).

Deccan: Poona (Bhide!, Cooke, Woodrow 2!), Agricultural g Tarm
(Herb Boon. Bot. Poona!); Purandhar, 4,000 ft, (McCann 5591!).
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S. M. Country: Dharwar, in field (Sedgwick 5469!).

N. Kanara: Hattikeri, near Karwar (Hallberg & McCann A741).
Distribution : India, Andamans, Ceylon, China, Malaya, Australia, Africa.
.Economic uses : According to Welwitsch the grass is much disliked by cattle.
Explanation of Plate 27 : RotboeUia exaltata Linn, f.

1. Lower invol. glume.

2. Upper invol. glume.

3. Lower floral glume. Fedicelled spikelet.
4. Upper floral glume.

5. Palea of upper floral glume. # A

6. Joint of rhachis with, the spikelets removed, showing the hollow at the top into

which the basal portion of the upper joint fits.

7. Joint with spikelets.

8. Lower invol. glume.

9. Upper invol. glume.
10. Lower floral glume.
11. Palea of lower floral glume.
12. Stamens and lodicules.
13. Upper floral glume (ventral view).
14. Upper floral glume (lateral view).
15. Palea of upper floral glume and lodicules.
16. Grain.

[

G

> Sessile spikelet.

VAR. ROBUSTA Hook. f.

Var. robusta Hook, f. Fl. Brit. Ind. VII (1896) 156.

Description : Leaf-base more cordately confluent with the sheath. Spikes stouter
below, slender above the middle. Spikelets in upper half distichously imbricate, longer than
.the joints, fertile nearly to the tip. Paleae of upper floral glume auricled at the base.

Locality : Deccan: Poona (Woodrow ex Hook, f.)—We have not seen this plant.

Distribution : Malabar and Palamcotta. i

20. OPHIURUS Gaertn. (partim); Stapf in EL Trop. Afr. IX (1917) 74.

Annual (?) or perennial, sometimes very coarse grasses, usually much-branched upwards ;
‘blades linear to lanceolate, short to very long, conduplicate or convolute in bud, then flat;
ligules very short, membranous.

Racemes dorsiventral. Spikelets solitary on the nodes of the fragile rhachis of slender
oylindric spikes which terminate the culms and their usually fascicled spathe-supported
branches, their pedicelled companions suppressed or rudimentary and very minute and the
pedicels completely fused with the joints, both forming together a deeply hollowed out cylin-
dric receptacle for the reception of the sessile spikelet; disarticulation of the internodes at
a right angle or slightly oblique to the rhachis, their tips hollowed out. Sessile spikelet with
.a very narrow callus which is fused with the base of the internode into a rim from the centre
of which protrudes a small knob fitting into the hollow of the next lower internode, the whole
plexus falling together. Florets 2, lower male or neuter, upper hermaphrodite, awnless.
Involucral glumes equal; lower coriaceous, flat or subconvex on the back with very narrow
inflexed margins, faintly nerved, with a transverse groove at the base, upper boat-shaped,
Tiyaline, obtuse. Floral glumes hyaline, 2-nerved or nerveless. Paleae similar to the floral
glumes. Lodicules 2, cuneate. Stamens 3. Stigmas short, laterally exserted. Grain ob-
long, dorsally slightly compressed ; embryo a quarter the length of the grain.

Species about 4—From the Sudan through tropical Asia to Australia.

Stapf has described the spec’.es Ophiurus megaphyllus which forms part of 0. corymbosus
Hook. f. in Fl. Brit. Ind. VII, 160 (not of Gaertn. f. and not of RotboeUia corymbosa Linn, f.).
What is left over of Hook, f's. 0. corymbosus after the separation of 0. magaphyUus has to go
under 0. corymbosus Gaertn. f.

1. Leaves ensiform” very hairy. Robust, 1-5-1-8 m. . . 1. 0. megaphyUus.
2. Leaves linear, glabrous. Slender, 0-6-1-2 m. . . 2. 0. corymbosus.

1. OPHIURUS MEGAPHYLLUS Stapf.

-Ophiurus megaphyllus Ptapf in Haines Bot. Bih. and Or. pt. V (1924) 1058.

0. corymbosus Hook. f. FL Brit. Ind. VII (1896) 160 (partim, non Gaertn. f.); Cooke F1. Bomb.
II (1908) 951 (partim); Hack. Monogr. Androp. (1889) 317 (poftim).
Vernacular names : Sputter, Sut, Sonthi, Katia, Karvel.
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Etymology : Ophiurus derived from ophis, a snake, and oura, a tail; the allusion is
not clear—Megaphyllus means big-leaved.

Description : A large stout gross, 1-5-1*8 m. high, very leafy to the top. Leaves narrow-
ly ensiform, tapering from base to apex, upper 10-18 mm. wide, lower much wider, flat,
very hairy as are the sheaths, but more or less glabrescent with age, hairs with small tubercle
bases, margins of sheath hirsute.

Spikelets 2-4 mm., slightly shorter or longer than the joints, in very numerous peduncl-
ed spikes 7-5-10 cm. long, from the leaf-axils. Peduncles 7-5-12-5 cm., sheathed at the base,
finally far exserted, each solitary on a branch with a villous node, often geniculate at the node.
Sessile spikelets: glumes 4. Lower involucral glume oblong, glabrous, with rounded tip,,
smooth or with few lines of small pits, not becoming recurved sometimes bearing a small
appendage. Upper involucral glume white, becoming inclined forward, quite free from the
rhachis when the spikelet opens. Pedicelled spikelets: the lowest are sometimes free at the
top and bear a small brown free appendage.

Locality : We have not been able to examine all the specimens which were formerly
put under 0. corymbosus Hook, f. and we are, therefore, not in a position to assign any speci-
men to 0. megaphyllus Stapf.

Distribution : To make a definite statement all the herbarium material of 0. corymbosus,
Hook, f. would have to be examined.

2. OPKEURUS CORYMBOSUS Gaertn. f.

'"PLATE 28.
Ophiurus corymbosus Gaertn. f. Fruct. 111, 4, t. 181, f. 3a {Ophiuros); Haines Bot. Bih. andl

Or. pt. 5 (1924) 1058. '

RotboeUia corymbosa Linn. f. Suppl. (1781) 114.
Ophiurus corymbosus Hook. f. F1. Brit. Ind. VII (1896) 160 {partim); Cooke El. Bomb. II

(1908) 951 (partim).

Vernacular name : Hutia.

Description : Perennial. Stems very numerous, glabrous, erect, slender, 0-6-1*2 m*
high, bulbous at the base, the bulbous bases connected into a horizontal rhizome. Leaves,
linear, glabrous, up to 5 mm. broad, margins minutely tubercled at base, the tubercles bear-
ing cilia when young.

Spikes very slender, 5-12-5 cm. long, sometimes ending in a small tail like that of a rattle-
snake (Haines), spikelets 2-5 mm. long, equalling the joint. Lower involucral glume of sessile
spikelet glabrous, with many longitudinal lines of small pits, narrowly oblong, tip rounded,
finally recurved.

Locality : Deccan: Deolali (Blatter & Hallberg 4564!); Nasik Road (Blatter 9624!).;
Talegaon (McCann!).

Distribution : Not known to us.

Explanation of Plate 28 : Ophiurus corymbosus Gaertn. f.

. Part of spike.

. Lower invol. glume.

. Upper invol. glume.

Lower floral glume.

. Stamens.

Palea of lower floral glume.
Upper floral glume.

Palea of upper floral glume.
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21. COELORRHACHIS R. Br.

Mostly tall coarse perennial grasses, much-branched upwards.

Racemes with the not rarely imbricate sessile spikelets placed anticously and the pedicell-
ed laterally. Spikelets 2-nate on the nodes of the fragile rhachis of slender more or less com-
pressed conspicuously dorsiventral spike-like racemes which terminate the culms and their
usually fascicled spathe-supported branches, different or very rarely alike in sex, similar in
shape or the pedicelled more or less to very much reduced; joints and pedicels similar or the
latter more slender, linear to cuneate or subclavate, dorsally compressed, glabrous‘ con-
tiguous or nearly so; disarticulation of the joints at a right angle to the rhachis, their tiira
more or less hollowed out, with or without an auriculiform appendage. Sessile spikelet dn‘l'_
sally compressed, the narrow transverse callus frsed with the bases of the adjacent joint and
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pedicel into an obscure rim from the centre of which protrudes a knob fitting into the hollow
of the next lower joint, the whole plexus falling together. Florets 2, lower usually reduced
to the floral glume, rarely with a small palea, always neuter, upper hermaphrodite, awn-
less. Involucral glumes subequal; lower flat or slightly convex on the back, smooth or
variously sculptured with narrow inflexed margins, 2-keeled upwards and more or less winged
from the keels, obtuse or emarginate, very faintly nerved ; upper chartaceous, keeled, acute,
1-3-nerved. Floral giumes hyaline, of lower floret 2-nerved or nerveless* of upper 3-1-nerved
or nerveless. Falea hyaline, similar to the floral glume, 2-nerved or nerveless. Lodicules
2, cuneate. Stamens 3. Stigmas laterally shortly exserted. Grain oblong, dorsally com-
pressed ; embryo about half the length of the grain. Pedicelled spikelet very varied, similar
to the sessile or more or less reduced or rudimentary, male or neuter, very rarely hermaphro-
dite.
Species about 12.—Tropics of both hemispheres.

1. COELORRHACHIS CLARKEI (Hack.) Blatter & McCann.

PLATE 29.

Coelorrhachis Qlarlcei Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1927) 33.

Rotboellia Clarkei Hack, in Oestr. Bot. Zeitschr. 41 (1891) 8 ; Hook. f. F1. Brit. Ind. VII (1896)
156 ; Gooke F1. Bomb. II (1908) 954.

R. gtbbosa Hack, ex Lisboa Bomb. Grasses (1896) 58.

Etymology : Coelorrhachis is derived from koilas, a hollow or cavity, and rhachis, referr-
ing to the more or less hollowed out tips of the joints.

Description : Annual; stem 20-60 cm. high, erect, striate, compressed; nodes with a
small ring oi hairs. Leaves 10-15 cm. by 8-13 mm., linear-lanceolate, acuminate, narrowed
to the subcordate base, scabrous and more or less hairy, the hairs with minutely tubercular
bases; midrib prominent; sheaths compressed, ciliate; ligule a hairy membrane.

Raceme solitary, 13-25 mm. long, pale yellow, supported by a spathe; rhachis very
fragile ; joints pyrifonn, shorter than the spikelets, ciliolate and with a broad cavity at the
tip, the sides not hollowed. Sessile spikelets 2*5-3 mm. long, obtuse, closely imbricating;
callus short and broad, cylindric. Glumes 4; lower involucral glume with an ovate coriace-
ous 3-5-nerved disk and hyaline wings which are -ciliate at the tip, dorsally gibbous, scabrid
and hairy below the middle ; upper involucral glume 2-5 mm. long, ovate-oblong, subacute,
membranous, l-nerved, glabrous ; lower floral glume shorter than the upper involucral glume,
ovate-oblong, subobtuse, hyaline, nerveless ; upper floral glume rather smaller than the lower,
oblong, obtuse, hyaline, nerveless,- the margins incurved; palea like the glume, nerveless.
Pedicellate spikelets imperfect, consisting usually of a solitary empty glume about 12 mm.
long ; pedicel quite free from the rhach. pyriform, flattened, about 1-5 mm. long.

Locality : N. Kanara: Birchy (Talbot 2072! 2820!); Jugglepet (Talbot 1566!).

Distribution : Chota Nagpux, W. Peninsula.

Explanation Of Plate 29 : Coelorrhachis Clarkei (Hack:) Blatter & McCann.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral g]ume_ Pedicelled spikelet.
. Upper floral glume.

Palea of upper floral glume.

. Spikelets and joint.

Lower invol. glume. -1
. Upper invol. glume.

Lower floral glume.

10. Upper floTal glume.

11. Palea of upper floral glume.

12. Stamens and styles.
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Sessile spikelet.

22. IMPEBATA Gyrill.

Erect perennial grasses; stem leafy; intemodes solid. Leaves narrow.

Spikelets 1-flowered, in spike-like subcylindric silvery-silky panicles, with very short
filiform inarticulate branches and rhachises, all alike and 2-sexual, narrow, terete, hidden
among very long hairs arising from a small callus and from outer glumes, 2-nate, a sessile
and a pedicellate one, articulate at the base, fugacious. Glumes 4; involucral glumes sub-
equal, membranous, dorsally rounded or the upper obscurely keeled, 3-5-nerved at the base ;
lower involucral glume ovate-lanceolate with a hyaline obtuse tip; upper involucral glume

9
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a_cuminate; floral glumes short, often erose; palea minute, hyaline. Ll-)dicules 0. Stamens
1 or 2. Styles connate below; stigmas very long, narrow, exserted at the top of the spikelets.
"Grain small, oblong.

Species 5 or 6, mostly closely allied.—Warm regions of both hemispheres.

1. IMPERATA CYUNDBICA (Linn.) P. Beauv.
PLATE 30.

Imperata cylindrica (Linn.) F. Beauv. Agrost. (1812) 165, t. V, fig. 1, Ezpl. planch. 5; Stapf
in F1. Trop. Afr. IX (1917) 87; Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32
(1927) 281.

I. arundinacea Cyrill PL Ear. Neap. fasc. 2 (1792) 26, t. 11; Hack. Monogr. Andxop. (1889)
92; Boiss. Fl. Or. V (1881) 452; Duthie Grasses N. W. Ind. (1883) 14, Indig. Fodder
Grasses (1886) 1.15, Fodder Grasses N. Ind. (1888) 22; Hook, f. FL Brit. Ind. VII (1896)

106; Lisboa Bomb. Grasses (1896) 45; Cooke Fl. Bomb. II (1908) 946; R. S. Hole in
Ind. For. Mem. I (1911) 91.

I. Aladg Jungh. in Tijdschr. Nat. Gesch. VII, 295.

«/. condensate Steud. Syn. PL Glum. I (1855) 431.

Lfilifolia Nees ex Steud. lLe.

L. Koenigii P. Beauv. Agrost. (1812) 165.

/. pedicellate Steud. in Flora-XXIX (1846) 22.

-Saccharum cylindricum Lam. Encycl. I, 594; Roxb Fl. Ind. I (1832) 234; Grah. Cat. Bomb.

PL (1839) 2309.

& diandrum Eoen. ex Retz. Obs. V, 16.

£1. Koenigii Retz. Obs. Le.

S. laguroides Pourr. in Mem. Acad. Toul. 111 (1788) 326.
S. Ravennae Bieb. Fl. Taur. Cauc. 111, 51.

Lagurus cylindricus Linn. Syst. ed. X, 878.
-Colamagrostis Lagurus Eoel. Descr. Gram. (1802) 112.

Vernacular names i Dhub.

Etymology : Imperata was given in honour of F. Imperati, a Neapolitan botanist.

Description : Culms erect, simple, slender, from 12 cm. in height and almost filiform to
2*8 m. high and 8 mm. diam., 3-4-noded, glabrous, solid, slightly fistular at base; leaf-insert-
tions tumid, glabrous, or densely bearded with erect white hairs. Leaf-sheaths rather loose,
glabrous or gkbrescent, ciliate or glabrous along the margin towards the apex, the lowest at
length usually breaking up into fibres, usually longer than proper internode ; ligules membran-
ous, rounded, truncate or 2-lobed, ciliate, dorsally silky, attaining a height of 3 mm. Blade of
uppermost leaf of flowering culm from mucroniform and 1-25 mm. long to 15 cm. long and 6
mm. wide with greatest width in middle, of lower leaves erect or arcuate and attaining a length
of 122 m. and width of 27 mm., greatest width about the middle, dark green, midrib white,
apex acuminate, narrowed towards the base where the midrib occupies almost the entire
width of the leaf, smooth, but scabrid on margin and on one or more submarginal nerves
above, especially towards the apex, white villous above on margins towards the base and
behind the ligule.

Panicle spike-like, 3-50 cm. long, not exceeding 25 mm. in width, cylindric, very dense ;
branches and branchlets very numerous, crowded, appressed; pedicels fine with clavate tips"
glabrous, scaberulous or pubescent, with long fine hairs below. Flowering panicle purple
with the exserted stigmas, the callus-hairs being closely appressed to the axis, fruiting panicle
silvery-white with the wide-spreading callus-hairs. Spikelets not awned, lanceolate, 3 mm.
long, both spikelets of each pair similar, each 1-flowered .and hermaphrodite, and at length
falling from the pedicel; callus-hairs soft, white 2-3 times as long as the spikelets. Lower
involucral glume lanceolate, membranous, slightly thickened towards the base, apex hyaline,
3-9-nerved, none of the nerves extending to apex of glume, margins incurved, ciliate above]
dorsally villous with soft white hairs overtopping the glume by 1J to 3 times the length of the
glume. Upper involucral glume similar and subequal to the lower, but sometimes subkeeled
with midnerve extending almost to apex. Lower floral glume oblong, hyaline, nerveless
apeX acute ui subtruncate and laciniate or denticulate, ciliate, £ to £ of the size of upper in-
volucral glume. Upper floral glume subequal to the lower one, ovate-lanceolate, hyaline,
nerveless, apex acuminate, acute, or obtuse and laciniate or denticulate, minutely ciliate or
glabrous. Palea quadrate, rectangular or subpentegonal, hyaline, nerveless, apex denticulate
or unequally laciniate, glabrous or ciliate, £ the size of the upper floral glume or subequal to
it. * Lodicules none or very minute. Anthers 2, 2*5-3 mm. long, or*nge, filaments sometimes
connate below. Stigmas 2, 3-4 mm. long, purple.
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Some authors distinguish varieties and subvarieties which scarcely seem to be justified.
Stapf who mentions two varieties var. Thumbergii Durand & Schinz, and var. Koenigii Durand
& Schinz, says in a note (l.c. 89): " The varieties and the type, although on the whole pretty
distinct within their areas, often pass into each other, chiefly along the confines of their areas,
or they possibly lose their distinctive characters under particular local conditions, when the
separation becomes almost impossible." This does not speak in favour of good varieties.
Hackel (L.e. 93-95) has 3 varieties and several subvarieties, and Anderson (in Oefvers. E. Yet.
Akad. Forh. Stockh. 1885, p. 157) is still more liberal with his subvarieties. Hook. f. makes
one variety latifolia (F. B. 1. 1.c.) and remarks about one of Hackel's varieties : " Hackel dis-
tinguishes the Indian form as var. Koenigii, having villous nodes and broader, less rigid leaves,,
but soma of the Indian specimens appear to me quite like the Western.” Hackel's division
depends chiefly on such characters as hairiness of the leaf-insertions, width of the leaves and
height of the ligule. The height and shape of the ligule, however, seeing, according to Hole's
investigations, more or less correlated with the width of the lamina, while the other characters
appear to vary with the locality and do not define forms of any constancy. Hole's treatment
of Imperata arundinacea (On some Indian For. Grasses and their Oecology, 1911, p. 95) appeals
to us much more. Amongst the material observed at Dehra Dun he distinguishes 3 forms which
are more or less clearly defined:

(a) Tiflrdepauperate form common on lawns or areas where the grass is continually
cut or grazed, with minute, almost filiform, culms and small- leaves. Leaf-
insertions usually long-bearded. Glume IV and palea usually glabrous.

(b) The ordinary savannah form which usually attains a height of about 90 cm. with
leaves up to 17 mm. wide. Leaf-insertions bearded or glabrous. Palea and
glume IV ciliate.

(¢) A robust form found in swamps or marshy soil where there is an abundance of avail-
able moisture more or less throughout the year. This plant attains a height of”
2-8 m. and probably more. Leaves up to 26 mm. wide, leaf-insertions glabrous.
Palea and glume IV ciliate. This is identical with var. latifolia Hook. f.

Forms of this kind could be multiplied according to various localities. As we are not
going to distinguish any varieties we have given a description of the species including all the
variations that so far have been observed.

Locality : Sind (Stocks).

Gujarat (Graham)..

KonJcan;. Bombay, Tardeo (Hallberg 5398!); Alibag, sandy shore (Eze-
kiel!); near Thana (McCann!); banks along railway track between Ghatkopar and Thana,
Salsette (McCann!).

W. Ghats: Castle Bock (Bhide !); Londa, common (McCann!).

S. M. Country : Shiggaon (Sedgwick 2353 !); Devarayi (Sedgwick & Bell!).

N. Kanara: Halyal (Talbot 1896 !).

Ecology : For excellent detailed notes on this species see R. S. Hole, On some Indian
Forest Grasses and their Oecology, in Ind. Forest Mem. I (1911) 96-101.

Distribution : Hotter parts of India, ascending in the Himalayas to at least 6,500 ft.,
Mediterranean region, Africa, Java, Japan, China, Australia.

Economic uses : Duthie says of this grass that " cattle relish it." " In Australia,™
he says, " it is called ' blady grass' and the young succulent foliage which springs up after
the occurrence of a fire is much relished, by stock. I have observed the same effect resulting
from periodical fires on certain parts of the Himalaya where this grass is plentiful." (Duthie,
Fodder Grasses N. Ind. 23). " In India," according to Hole (l.c. 101) " the succulent white
stolons are eaten by pigs and areas which have been well worked by pigs in their search for
the stolons are not infrequently seen in the forest. It is possible that in some cases the eradica-
tion of the species might be cheaply accomplished by the aid of pigs."

This grass is also known as a paper-making material: " The ultimate fibre obtained from
this grass is very similar in most respects to Esparto ; the yield of bleached fibre being about
the same. This is a favourable indication inasmuch as Esparto is one of the best known and
most useful sources of supply* to the trade. The results obtained from the chemical analysis
show that the grass is capable of yielding a good quality of cellulose, suitable in every way for-
the manufacture of paper.” (Agric. Bull, of the Straits and F. M. States VII (1908) 586),

The leaves are largely used for thatching (Hole).

Explanation Of Plate 30 : Imperata cylindrica Beauv.

1. Flowering panicle.
2. Fruiting panicfé.

9 A
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3. Depauperate culm.

a. Bearded leaf-insertions.
6. Long villi at base of lamina.

4. Ligule of plant ‘shown in fig. 3. (Figs. 14 all X £).
5. Pair of spikelets (x 2%£).
6. and 7. Spikelet showing callus hairs (X 3).
I. Lower invol. glume.
I1. Upper invol. glume.
II1. Lower floral glume.
IV. Upper floral glume.—Palea.—S. S. Stamens.—Ovary, (all X 3).

23. SACCHARUM Linn.

The genus as understood by the latest agrostologists comprises also the species which were
formerly described under the genus Eriartihvs Micks. As already remarked by Haines in his
Flora ot CShota Nagpur the awned upper floral glume of some Saccharum breaks down the only
distinction between Saccharum and Erianthus.

Perennial tall herbs. Leaves various.

Panicle large, often silvery-silky and showy; spikelets usually surrounded by long silky
liairs from the base, all alike, binate, one sessile, the other pedicelled on the articulate fragile-
rhachis of panicled racemes, the pedicelled falling from their pedicels, the sessile deciduous
together with the contiguous joint of the rhachis and pedicel. Florets 2, the lower reduced to an
empty valve, the upper hermaphrodite. The glumes equal, often chartaceous to subcoriaceous
towards the base, membranous to subhyaline upwards ; the lower glume with inflexed margins
and in the sessile spikelet usually with an even number of nerves; upper glume 1-, 3-, or
6-nerved. Valves hyaline; upper with a terminal bristle-like usually straight awn, or mu-

.cronate, or muticous, or 0. Lodicules 2, cuneate. Stamens 3. Stigmas laterally exserted.
Grain oblong to subglobose; embryo short to half the length of the grain or more ; hlrfum basal.

Species about 8—Tropical and subtropical.

JL Awn of upper floral glume not or scarcely exserted from
spikelets or 0. i
I. Hairs on callus of sessile spikelet much exceeding the
spikeléet

1. Culms not leafy above, under 17 mm. diam.

Leaves under 20 mm. broad. Lower involu-

cral glumes ciliate. . 1. 8. spontaneum.
2. Culms densely leafy above, over 25 mm. dlam

Leaves over 25 mm. broad. Lower involu-

cral glumes glabrous. . . . 2. 8. offieinarum.

I1. Hairs on callus of sessile spikelet shorter or not much
longer than spikelet

1. Upper involucral glume of sessile spikelet not
villous dorsally.

a. Foliage not glaucous. Culms densely

leafy above. Sessile spikelet shorter

than internodes of rhachis + 3.8 arundinaceum.
b. Foliage glaucous. Culms not leafy above.

Sessile spikelet longer than internodes

of rhachis. . . . 4. S. Munja.
2. Upper involucral glume of sessile spikelet villous
dorsally. . . . . . 5. 8. Griffithii.

B. Awns of upper floral glume distinctly exserted from the spikelet.
I. Panicles th);rsifonn Spikelets 3-4 mm. long. Awn
2-5 to almost 6 mm. long. . 6. S. Ravennae.
I1. Panicles not thyrsifonn. Spikelets 4 to almost 5 mm.
long. Awn 8 mm. long . . . 7. S.fastigiatum.
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1. SACCHARUM SPONTANEUM Linn.

PLATE 31.

.Saccharum spontaneum Linn. Mant. (1771) 183 ; Roxb. Fl. Ind. I (1832) 235 ; Griff. Ic. PL As. t.
139, fig. 63 ; Dalz. & Gibs. Bomb. FI. (1861) 304 ; Puthie Grasses N. W. Ind. (1883) 15,
Indig. Fodder Grasses (1886) 57, Fodder Grasses N. Ind. (1888) 25; Hack. Monogr.
Androp. (1889) 113 ; Lisboa Bomb. Grasses (1896) 47 ; Hook. f. Fl. Brit. Ind. VII (1896)
119 ; Cooke F1. Bomb. II (1908) 948 ; Hole in Ind. For. Mem. I (1911) 50 ; Haines Bot.
Bit. and Or. (1924) 1011.

.S. spontaneum var. aegyptiacum Hack. Monogr.” Androp. (1889) 115; Stapf in F1. Trop. Air.
IX'(1917) 95.

S. semidecumbens Roxb. F1. Ind. I (1832) 236.

8. canaliculatum Roxb. 1. c. 246.

.S. chinense Nees in Hook. & Am. Beechy's Voy. 241.

S. aegyptiacum var. sinense Anders, in Oefvers. K. Vet. Akad. Forhand. Stockh. (1855) 157
(non S. sinense Roxb.).

S. spontaneum Beauv. Fl. Owar. 11, 71.

S. biflorum flprsk. Fl. Aegypt.-Arab. (1775) 16.

8. aegyptiacum Willd. Enum. Hort. Berol. I, 82 ; Boiss. Fl. Or. V (1884) 454.

S. caducum, S. speciosissimum et 8. Palisotii Tausch in Flora (1836) 527.

Imperata spontanea Beauv. Agrost. (1812) 165.

This is a very variable species and Hole does not think that we are justified in making different
subspecies or varieties. He distinguishes 3 ecological forms :

.(a) The dry sandy soil-form, a xerophilous type. The culms are slender, erect and tufted,
usually less than 5 mm. diam. The leaves exceedingly narrow, sometimes only a little
more than 1 mm. wide. The callus-hairs not less than 3£ times the length of the spikelet.

(b) The swamp-form, a hygrophilous type, found in marshes and swamps with an abundance of
available moisture more or less throughout the year. The culms are stout, 5-15 mm. diam.,

usually decumbent at base and not tufted. Leaves broad, reaching a width of 17 mm.

The callus-hairs 1$—3J times as long as the spikelets. The fruiting panicle 'elongate-

elliptic to oblong with its branches usually more persistent than in other forms.

+(¢) The loam-form, intermediate between (a) and (6). The culms are more or less decumbent at
the base and not tufted, but less robust and with longer callus-hairs than in (b).

According to Hole the African forms placed under var. aegyptiacum differ from the Indian
plants chiefly by their slightly larger spikelets. But he finds that this difference is very
slight and that it fails in the case of some African specimens. " Considering the great
variability of the species in India it seems possible that a more, complete knowledge of the
African plant will prove aegyptiacum tp be merely one of the several ecological forms
which are defined by inconstant characters and which are connected by numerous inter-
mediates."

Vernacular names : Dharbi, Dhub, Kan, Bochri, Bagberi, Eamis, Ehair.

Etymology : Saccharum is the Latin word for sugar.

Description : Stem erect or decumbent at the base, reaching up to 6 m. in height and
15 mm. in diam., solid above, fistular below, terete, indistinctly striate, usually pruinose when
young, polished when old, silky Below the panicle and minutely silky below the upper leaf-
-insertions, glabrous or minutely pubescent below the lower leaf-insertions. Leaf-sheath longer
-than proper internode, often with reddish or purplish blotches, villous at mouth, often minutely
pubescent at base, otherwise glabrous or with scattered appressed hairs, sulcate. Blade erect,
of uppermost leaf of flowering culm usually long, varying from 5 cm. to 90 cm. in length, of
lower leaves up to 12 m. and even 2 m., usually very narrow, often not exceeding 1-5 mm.
in width and then consisting of a very narrowly margined concavo-convex midrib, but also
attaining a width of 16 mm., glaucous, midrib white, margin scabrid, often villous above at base
immediately behind the ligule. Ligule ovate or deltoid, base often subauricled, membranous,
subacute or subtruncate, often fimbriate when old, up to 6 mm. high. Minutely silky dorsally
and ciliate.

Flowering panicle 15-60 ¢m. long, conical or lanceolate to oblong, branches horizontally
spreading, or slightly ascending, usually reddish or purplish, with the callus-hairs closely ap-
pressed to the branches of the panicle; primary rhachis sulcate, silky with long white hairs;
primary branches subverticillate, simple or compound. Spikelets in pairs, one pedicelled and
- one sessile on the capillary jointed branches and branchlets, awnless, lanceolate, 2-5 mm. long,
sessile and pedicelled similar, each one-flowered and hermaphrodite, pedicelled fruiting spikelet
falling from the pedicel, Jie sessile spikelet falling later with the attached pedicel and joint of
axis; joint of axis longer or shorter than sessile spikelet, villous on margins, or en margins and
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doisally; pedicel i—1J the length of the sessile spikelet, but usually shorter than spikelet,
glabrous or ciliate, shorter than proper joint; callus-hairs white, from /\—7 times as long as.
sessile spikelets. Lower involucral glume lanceolate, the basal third thickened becoming hard
and polished in fruit and more or less brown in colour, the upper two-thirds membranous-
hyaline, with 2 lateral nerves from Wthh the margin is inflexed ; apex entire or minutely
bidentate ; margin ciliate ; dorsally with the upper two-thirds minutely appressed-pubescent.
Upper involucral glume broad-lanceolate, similarto the lower, but subkeeled with one central
nerve; apex sometimes mucronate; margin inflexed and long ciliate. Lower floral glume-
hyaline, nerveless, shorter than upper involucral glume, ovate-lanceolate, long ciliate, minutely
pubescent above dorsally. Upper floral glume minute, linear, ciliate, hyaline, sometimes O.,
Palea minute, ovate, ciliate, often shorter than the lcdicules. Lodicules 2, cuneate, glabrous
or ciliate at apex. Anthers 3, yellow, turning brown. Stigmas 2, purple.

As good field-characters we may mention the narrow leaves and slender culms, the long*
callus-hairs and the brown coriaceous base of the involucral glumes.

Locality : Sind: Shikarpur (Woodrow); Mirpur Sakro (Blatter & McCann D697 !).

Gujarat: Baroda (Cooke); Domas, near Surat (Dalzell & Gibson).

Khandesh: Dadgaum (McCann 9892 !); northern slope of Ghanseli (McCann
*893 !); Bor, Bori Biver (Blatter & Hallberg 4422 ).

Konkan: Kamana, Mahim (Ryan 2205!); Sakwar, river-side (Ryan ?-
2080 !); Bassein (Byan 4 !); Earjat (Woodrow), on river-bank (McCann!); Vehar Lake (Me
Cann 9894 !); Alibag, sandy shore (Ezekiel!).

W. Ghats: Igatpuri, on banks of bund (McCann 4334!); Castle Bock (Gammie-
15743!, McCann!).

Deccan: Poona, river-bank (Woodrow).

8. M. Country: Banks of streams, common in the S. Dharwar Dist. (Sedg-
wick & Bell 3693 !); Haveri (Talbot 2236 !); Belgaum (Ritchie).

N. Kanara: Supa, bed of Eala Nuddi (Talbot 2196); Hullikal (Talbot
1348!).

Ecology : For extensive notes see R. S. Hole in Ind. For. Mem. I (1911) 54-61.

® Th# horizontally spreading callus-hairs of the fruiting spikelet form an efficient parachute-
which aids its distribution by wind. The hairs of neighbouring spikelets becoming entangled
together, characteristic flocculent masses of several spikelets are often seen being carried by the-
wind or hanging on the adjacent vegetation." (Hole).

Distribution of the species, irrespective of the varieties: Africa (Upper Guinea, Nile Land,
Mozambique District), Lower Egypt, Arabia, Syria, Afghanistan, India, Ceylon, Burma, China,
Java, Philippines, New Guinea, Australia.

Economic uses : A favourite fodder of buffaloes. The leaves are used for thatching and
brooms. Valuable as a fixing agent for shifting sand and unstable soil. For 8. spontaneum as a
potential source of paper pulp see W. H. Brown and A. F. Fischer, Philippine forest products.
as sources of paper pulp, in Forest Bur. Philip. Islds. Bull. 16 (1918).

Explanation Of Plate 31 : Sacchaium spontaneum Linn.

1. Flowering panicle (Xf).
2. Culm and leaf (X]).
3. Ligule(Xf-). )
4. Portion of culm with axillary shoot.
a. Culm-node.
b. Leaf-insertion (X|).
5. Culms with an erect habit of growth originating from the nodes of an older culm.
a. Culm-node.
b. Leaf-insertion (X 1I).
6. Base of culm showing the spreading habit of growth.—CC the short internodes at base-
e of culm (X I).
7. Flowering spikelet (X6), -

*2. SACCHARUM OFOTCINARUM Linn,

Saccharum officinarum Linn. Sp. PL (1753) 54 ; Roxb. Fl. Ind. T (1832) 237 ; Beauv. Agrost
Bxpl. Planch. 5, t. IV, fig. 10 ; Hack. Monogr. Androp. (1889) 111; Hook. f. Fl. Brit. Ind'’
VII (1896) 118 ; Lisboa Bomb. Grasses (1896) 47 ; Cooke F1. Bomb. II (1908) 948 ¢ Statrf
in F1. Trop. Afr. IX (1917) 96 ;.Haines Bot. Bih. and Or. (1924) 1012.

Vernacular names : Sugarcane, Us, Serdi, Ganderi, Usa, Kabbu, Kamand, Sherudi,.

Skerdi. i
Etymology : QOfficma means drug-shop.
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Description : Stems up to 6 in. high, many-noded, glabrous or pubescent below the panicle,
more or less coated with wax below the nodes. Leaf-sheaths tight, terete, smooth, glabrous
-except when young; ligules very short, membranous, ciliate; blades linear-lanceolate, up to
1-5 m. long, and over 5 cm. broad, green above, glaucous below, more or less scabrid along the
margins, midrib very stout, rounded on the back, more or less flat above.

Panicles pyramidal, up to 1 m. long, dense, silvery; primary rhachis glabrous except on
the pubescent nodes, or more or less silky; primary branches verticillate or semiverticillate,
very slender, glabrous or hairy. Racemes up to 10 cm. long, very fragile ; joints and pedicels
filiform, more or less ciliate or glabrous, the joints variable in length, the pedicels much shorter.
.Spikelets lanceolate, up to 42 mm. long, surrounded from the callus by a tuft of long silky hairs
up to 10'mm. long. Involucral glumes subequal, lanceolate, firm towards the base, otherwise
Bubhyaline, the lower acute, 2-nerved to sub-4-nerved, glabrous, the upper very similar, 1-3-
nerved, glabrous or ciliolate. Lower floral glume oblong, acute or subacute, hyaline, nerveless,
ciliate, about 3*3 mm. long, upper floral glume subacute, ciliate, as long as the lower or 0.
Palea,, if present, very minute, obovate, ciliate. Lodicules broad, cuneate, sparingly ciliolate
from the top. Stigmas purplish, 2-1 mm. long. Grain oblong, attenuated upwards, subterete,
flesh-coloured; embryo £ the length of the grain.

Varieties.and races : See Watt, Commercial Prod, of India (1908) 933; Imperial Gazetteei
I11, 39.

Locality : Grown throughout the Presidency. It occupies an area of about 60,000 acres.

Ecology : Always an irrigated crop in Bombay. Heavy manuring and regular watering
Are required. It does best on level well drained soils.

Distribution : There are many indications that S. Asia is the original home of the sugar-
-cane.

For details see: A. De Candolle, Origin of Cultivated Plants 2nd ed. (1909) 154-60; G6ogr.
Bot. Raisonnfie p. 739 ; E. Bitter, Ueber die Geographische Verbreitung des Zuckerrohrs, 108
pages (not dated).

Economic uses : For sugar, food and fodder see Watt, Diet. Ec. Prod. India VI, pt. 2
{1893) 5 ; Commercial Prod, of India (1908) 930 ff; Kriiger, Das Zuckerrohr und seine Eultur,
1899. .

Medicinal uses : See Bentley and Trimen, Medicinal Plants, and Dymock, Pharm.
Indioa III, 592.

Diseases : For thej, various ,fungoid diseases to which the Sugarcane is subject see E. J.
Butler, Fungi and Disease in Plants (1918) 377-412.

*3, SACCHARUM ABUNDINACEUM Retz.

Sacoharum arun&imceum Retz. Obs. bot. fasc. IV (1786) 16; Hack. Monogr. Androp. (1889)
117 (exd. syn. 8. exaltatum); Hook, f. Fl. Brit. Ind. VII (1896) 119 {excl. syn. 8. cMare
Anders., S. exaltatum Roxb., 8. munja Roxb., S. Sara Roxb.); Cooke Fl. Bomb. II (1908)
948 {excl syn. 8. exaltatum Roxb.); Haines Bot. Bih. and Or. (1924) 1012.

S. bengalense Retz. 1. c. 16.

S. procerum Roxb. FL Ind. I (1832) 243.

Vernacular name : Eerpa.

Etymology: Arundinaceum, having the habit of Arundo, a reed.

Description : A gigantic tufted grass. Culms biennial (? or triennial), somewhat with
the habit of the sugarcane, branched, often 5 m.*high, the flowering culms sometimes nearly
9 m. high and over 18 mm. diam., solid. Stem glabrous, smooth, or slightly rough with very
long internodes. Blade reaching 1-8 m. in length and 5 cm. in breadth, with rib stout and as
broad as the blade at base, keeled below, villous with long silky hairs above, margins cutting.
.(According to Hole the midrib in basal leaves occupies at base £ or less of the width of the blade.)
Upper cauline leaves becoming folded and filiform. Leaf-sheaths glabrous. Ligule truncate
with a ring or tuft of long silky hairs 6-25 mm. distance from its base.

Panicle 60 cm. to 12 m. long, pink, white or silvery, diffuse while flowering, with smooth
glabrous axis, main branches tufted on the axis, tufts alternate or subverticillate. Spikelets
2-5—3*7 mm. long, much shortet than the internodes of the spike. Pedicel £ to equal the length
of the sessile spikelet. Joint usually longer than sessile spikelet; majority of pedicels shorter
than proper joint. Callus-hairs pale, not dense, as long as spikelet (according to Hole shorter
than or subequal to spikelet). Hairs of joint overtop the joint by less than to 1£ times the
length of the joint. Sessile spikelet: lower involucral glume chartaceous, dorsally sparsely
villous, villi overtopping the glume by about 1J the length of the glume. Upper involucral
glume chartaceous,. not v£lous dorsally. Lower floral glume not villous dorsally. Mucro of
.upper floral glume not exserted beyond apex of spikelet. Pale ciliate. Pedicelled spikelet;
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involucral glumes dorsally villous, villi overtopping spikelet by 1-1J times the length of the-
spikelet. Spikelet sometimes 2-3-flowered with 1-2 additional paleate glumes inside the floral:
glumes.

Locality : Cultivated in gardens.

Distribution : Bengal, Assam, Burma, extending into China. It is a native of the ever--
green zone of India characterized by°a rainfall exceeding 70 in., but is frequently cultivated in
gardens throughout India (Hole).

Economic uses : The stems being long, strong and straight, are used by the Indians for
screens and other economical purposes.

4, SACCHARUM MUNJA Boxb.

PLATE 32.

Saccharum M"nja Roxb. El. Ind. I (1832) 246; Hole in Ind. For. Mem. I (1911) 62 ; Haines Bot.

Bih. and Or. (1924) 1013.

8. Sara Roxb. EL Ind. I (1832) 244.
8. ciliare Anders, in Oefvers. K. Vet. Akad. Forhand. Stockh. (1855) 155; Hack. Monogr.

Androp. (1889) 118 (excl vars. Griffithii et Boissierii).

8. arundinaceum Hook. f. Fl. Brit. Ind. VII (1896) 119 (partim).
8. arundinaceum var. ciliare Haines in F1. Chota Nagpur (1910).

Vernacular names : Munj, Munja, Sar.

Etymology : The specific name was taken by Roxburgh from the vernacular name
Munja. (See Asiat. Res. IV, 248).

Description : An erect grass, attaining a height of 5-5 m. and 12 mm. diam., pale straw--
coloured, smooth, striate, solid. Leaf-sheath shortly silky at extreme base, otherwise quite
smooth, striate, pale straw-coloured, villous on margins at apex with long white hairs, usually
much longer than proper internode, uppermost sheath sometimes extending beyond the base of
the panicle. Upper leaf of flowering culm 22-70 cm. long, flat, tapering from the base, long-
acuminate, 5-10 mm. broad. Lower leaves up to 2 and 2-4 m. by 25 mm., but usually only
18 mm. broad. In basal leaves the concave midrib occupies £ or more of width of blade. Colour
glaucous, midrib white. Margin scabrid as are one or more intramarginal nerves below, other-
wise smooth, but densely white villous at base behind the ligule. Ligule truncate, usually a
narrow membranous r1m of upper leaves longer, attaining 3 Him., minmtely silky dorsally and
ciliate.

Flowering panicle 30-90 cm. long, usually lanceolate, pale cream-coloured to dark reddish-
purple, branches spreading. Fruiting panicle oblong, branches appressed to the axis, white
to greyish white. Primary rhachis glabrous, sulcate, more or less scabrid on the ridges. Pri-
mary branches subverticillate, compound. Ultimate branchlets triquetrous, more or less
villous with long white hairs on angles and on two faces. Spikelets in pairs, one pedicelled and
one sessile on the capillary jointed branches and branchlets of a terminal panicle, awnless,
lanceolate, up to 5 m##= long ; sessile and pedicelled similar, each one-flowered and hermaphro-
dite. Pedicelled fruiting spikelet falling from the pedicel, the sessile spikelet falling later with
the attached pedicel and joint of axis. Joint of axis triquetrous, \ to subequal the sessile
spikelet, but usually shorter than the spikelet, villous on two faces and~bn margins, the villi
overtopping the joint by once to twice the length of the joint. Pedicels triquetrous, \-\ the
length of the sessile spikelet, villous with long white hairs on two faces and on the angles. Most
pedicels shorter than proper joint, rarely subequal to the proper joint. Sessile spikelets: lower
involucral glume lanceolate, chartaceous, with 2 strong lateral nerves and usually 14 more or
less distinct additional nerves, dorsally long villous on basal half or two-thirds, the hairs over-
topping the glume by about the length of the glume, scabrid dorsally on keels, margin inflexed,
sparsely ciliate above, apex minutely bidentate to entire. Upper involucral glume subequal
to the lower, lanceolate, chartaceous, keeled, with one strong central nerve and usually 2-4 more
or less distinct additional nerves, glabrous dorsally or minutely pubescent towards apex, scabrid
dorsally on keel, margins incurved, ciliate above, apex usually shortly mucronate. Lower
floral glume oblong-lanceolate, hyaline-membranous, or little shorter than the uppex involucral
glume, 1-3-nerved, margins incurved, ciliate, apex acute orsjiort mucronate. Upper floral
glume broad-lanceolate to elliptic, shorter than or subequal to the upper involucral glume
hyaline, 1-3-nerved, mucronate, ciliate, mucro short to 1-25 mm. long, but not exserted beyon
the apex of the spikelet. Palea ovate, hyaline, ciliate, from £-£ the length of the upper floral
glume. Pedicelled spikelets similar, but both the involucral glumes are dorsally long villous
and usually with 3-5 strong nerves and occasionally 2 additional fainter ones. Lodicules 2
cuneate, glabrous, 0-5 mm. long. Anthers 3, pale yellow to purple, -2-2-5 mm. long. Stigma$
yellow, often tinted with purple 1-1*%5 mm. long,
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To distinguish this species from Saccharum Ravennae Holt gives the following field-charac-
ters : Glaucous narrow leaves., awnless spikelets, smooth leaf-sheaths.

Locality : Sind (Stocks in Herb. Boiss. ex Hackel).

Gujarat (Sedgwick and Saxton). *&,

Ecology : This plant shows marked xerophylous ada$ions. Although it attains its
maximum development in moist sand, it thrives in typically xerophylous places. It does
best on alluvial sandy deposits in the neighbourhood of streams where the soil is not water-
logged. For further ecological notes, especially on the susceptibility to fire damage see Hole
in Ind. For. Mem. 1, 71-78.

Distribution : Northern India in the Punjab and Upper Gangetic Plain, Sind and Gujarat.

Economic uses : The fibre of the upper leaf-sheaths is used for mats, ropes, etc. It has
also been favourably reported on as a paper material. (Haines). " At Jeypor itis extensively
used as a sand-binding plant." (Duthie). See Hole 78, 79.

Explanation of Plate 32 : Saccharum Munja Koxb.

1. Flowering panicle.
2. Three fruiting panicles.
3. Pair of spikelets with joint of axis (X 6).
4. Pedicelled spikelet (x 6).
5. Sessile spikelet (X 6).
14. Sessile spikelet:
1. Lower invol. glume.
2. Upper invol. glume.
3. Lower floral glume.
4. Upper floral glume (all x6).
PP. Palea(x6).
S. Anthers (x 6).
L. Lodicules (X6).
I. Lower invol. glume of pedicelled spikelet.
I1. Upper invol. glume of pedicelled spikelet (x6).

5. SACCHAKUM GRIFFITHH Munro.

Saccharum Griffithii Munro ex Aitchis. in Journ. Linn. Soc. XIX (1922) 191; Hole in Ind. For.

Mem. I (1911) 68-70.
8.-Sara Aitchis. 1. c. 191; Boiss. Fl. Or. V (1884) 453.

? 8. GriffitMi Boiss. 1. c. 453.

S. ciliare var. Griffithii Hack. Monogr. Androp. (1889) 119.

Erianthus Griffithii Hook. f. F1. Brit. Ind. VII (1896) 122 (partirfi).

Etymology : Griffithii after William Griffith (1810-45), one of the greatest botanists Ta
India. '

Description : A caespitose grass. Culms 2 m. high or slightly higher, solid. Blade
glaucous, narrow, about 8 mm. wide; midrib at base usually occupies \ or more of width of blade;
sheath not hirsute, nodes not bearded. Bhachis of racemes fragile.

Spikelets 2 at each node of the rhachis, one sessile and finally deciduous with the accumbent
Joint, the other pedicelled, finally separating from the pedicel, both 1-flowered, hermaphrodite.
Spikelets 4-6 mm. long, mutieous; pedicel |-f the length of the sessile spikelet; joint |-§ the
length of the sessile spikelet. Most pedicels subequal to longer than proper joint; callus-hairs-
yellow, shorter than to subequal to the spikelet; hairs of joint overtopping joint by once to-
twice the length of joint. Sessile spikelet: lower involucral glume chartaceous, dorsally
densely villous in basal f, villi not overtopping the glume, or overtopping by less than | the
length of the glume. Upper involucral glume chartaceous, dorsally villous in basal £ or § villi
not overtopping or overtopping by less than J the length of the glume. Lower floral glume
sometimes sparsely villous dorsally. Upper floral glume with a very short mucro, 1*5 mm.
long, not exserted beyond apex of spikelet. Palea ciliate. Pedicelled spikelet: involucral
glumes dorsally villous in basal £-§, villi not overtopping or overtopping by less than half the
length of the spikelet; no additional glumes inside the floral glumes.

Locality : Sind: Near Hyderabad (Blatter & McCann D698!); W. of Tatta (Blatter &
McCann D699!); near Karachi (ex Hackel 1. ¢).

Ecology : In his paper on the Euram Valley Aitchison writes: " Along the edges of the
dry watercourses, and on the higher island-like plots of ground in the beds of these dried-up
streams, Saccharum Griffithii a great coarse stiff grass, occurring in large tussocks, is very
striking, owing to the absence of other vegetation generallyjjfchan to any peculiarity of its own."

Distribution : Kuram'valley, Baluchistan, Punjab, Sind.
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6. SACCHARUM RAVENNAE Linn.

PLATE 33.

Saccharum Ravennae Linn. Syst. ed. XIII, 88; Sibth. & Sm. Fl. Graeca t. 52; Reichb. Ic. FL
Germ. fig. 1505; Stapf in Fl. Trop. Afr. IX (1917) 97 ; Haines Bot. Bih. & Or. (1924) 1014.

Erianthus Ravennae Beauv. Agrostf (1812) 162 ; Hook. f. EL Brit. Ind. VII (1896) 121; Stapf
in Kew Bull. (1907) 208 ; Nees Gen. EL Germ. t. 90; Boiss. Fl. Or. VI (1884) 455 ; Duthie
Grasses N. W. Ind. (1883) 15; Fodder Grasses N. Ind. (1888) 26; Cooke Fl. Bomb. II
(1908) 949; Hole in Ind. For. Mem. I (1811) 87.

Andropogon Ravennae Linn. Sp. Fl. ed. II, 1481; Host Gram. Austr. 111, 1,1.1.

Ripidium Ravennae Trin. Fund. Agrost. (1820) 169.

Saccharum jamaicense Trin. in M6ém. Acad. Petersb. sfr. 6, II (1833) 312.
Etymology : The specific name refers to Bavenna, a town in Upper Italy.

Description : Culms erect, up to 6 m. high and 17 mm. thick, solid, often slightly fistular
just below the panicle, smooth and polished, striate, shortly and finely bearded at the leaf
insertions. Leaf-sheath hirsute with bulbous-based hairs, the latter varying in colour from white
to yellow or brown, the hairs being more or less deciduous and old sheaths are often rough with
the persistent bulbous bases; upper sheaths glabre&cent, always longer than the proper inter-
node, long ciliate on margin towards the apex. Blade of uppermost leaf of flowering culm
from 20 cm. long and 6 mm. wide, linear and tapering from base, to 75 cm. long and 16 mm.
wide with greatest width about the middle; lower leaves usually 1-2—1-5 m. long and 25 mm.
wide, but also attaining a length of 1*8 m. and width of 38 mm., broadest about the middle,
sometimes in upper third, dark green, midrib white, apex acuminate, narrowed towards the
base, in basal leaves the concave midrib occupies \ or more of width of lamina at base, often
the entire width of the leaf, densely villous above towards the base with bulbous-based hairs,
more or less scaberulous along nerves, margins scabrid. Ligule a narrow membranous rim not
longer than 1-75 mm., entire, rounded or deeply 2-lobed, patently hairy dorsally with stiff white
hairs, ciliate.

Panicle 30-90 cm. long, lanceolate, dense or somewhat lax and lobed, silvery silky, with
a tinge of grey and purple, or quite white; primary rhachis silicate, glabrous, smooth below,
scabrid on the ridges ; branches slender, solitary from the distant nodes, divided from the base,
up to 20 cm. long, branchlets unequal, divided again, glabrous except at the nodes. Racemes
sessile or the lower more or less peduncled, narrow to oblong; joints and pedicels filiform, long-
ciliate, with thickened tips, the latter shorter than the joints. Callus-hairs shorter than to
subequal to length of spikelet, purplish or brownish. Sessile spikelet: lower involucral glume
lanceolate with 2 lateral keels, dorsally flat or depressed between the keels, apex 2-mucronulate,
one or both margins incurved, dorsally scabrid on keels, otherwise glabrous, or more or less
villous dorsally, villi not overtopping the glume, or overtopping by less than \ the length of the
glume; 2-nerved, sometimes with 1-2 additional faint nerves between the keels. Upper in-
volucral glume subequal to the lower, with a central keel, mucronate, margin incurved; ciliate,
dorsally scabrid on keel, otherwise glabrous or more or less villous dorsally, villi not overtopping
the glume, or overtopping by less than J the length of the glume, 1-nerved and sometimes 1 or
2 partial lateral nerves. Lower floral glume slightly shorter than upper involucral glume,
oblong-lanceolate, hyaline, apex mucronate or acute, dorsally glabrous, margin incurved,
ciliate above, 1-3-nerved. Upper floral glume usually £*the length of the lower, ovate-lanceolate,
hyaline, margin incurved, ciliate, long-awned, awn 2-5—6 mm. long, 3-nerved. Palea about £
the length of the upper floral glume, ovate-lanceolate, hyaline, glabrous, nerveless. Lodicules 2,
cuneate, glabrous. Anthers 3, yellow, streaked with purple. Stigmas yellow. Pedicelled
spikelet like the sessile, but involucral glumes often strongly 3-nerved and hairy.

Can easily be distinguished from Saccharum Munja by its distinctly awned spikelets, the
broader dark green leaves and hairy leaf-sheaths (Hole).

Locality : Sind: Laki (Bhide!); Khairpur Mirs, sandy plain (Sabnis B226 !); Sehwan
(Sabnis B36 ! B664 !); Larkana (Sabnis B444!, Cooke); Pad-Idan (Sabnis B498 ! B509 !);
Sukkur (Sabnis B552!); Nasarpur, sandy plains (Sabnis B1049!); Umarkot, sandy plains
(Sabnis 1211!); Sanghar (Sabnis B900 !); Jamesabad (Sabnis B968 !); Phuleli, canal, on banks
(Sabnis B195 !); Mirva Canal, sandy banks (Sabnis B258 !); Khairpur, forests (Sabnis B329 !);
Sita Koad (Sabnis 367 !); Sehwan to Laki, foot of hills (Sabnis B60! Bill!); Mirpur Sakro
(Blatter & McCann D694 !); Chuar Chemali (Blatter & McCann D695 !); Indus Delta (Blatter
& McCann D696 !); Karachi (Cooke, Woodrow).

Deccan: Poona, College garden (Garade!).

Ecology : Found on sandy and clayey loam. Requires a liberal supply of available
moisture (See Hole p. 90, 91).
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Distribution : W. Himalaya, Punjab, Upper Gangetic Plain, Sind, extending westwards
to the Mediterranean.
Economic uses : The culms are used for making screens, etc. The leaves quickly decay
and are therefore useless for thatching.
The" leaves, especially when young, are eaten by buffaloes to some extent.
Explanation of Plate 33 : Saccharum Ravennae Linn.
1. Culm:
a. Leaf-insertion.
b. Culm-node.
c. Axillary bud.
d. Base of hairy leaf-sheath.
2. Lower leaf.
3. Uppermost leaf of flowering culm. ]
i & 5. Base of lamina and top of leaf-sheath showing the concave midrib and ligule.
(All figs. xf).

7. SACCHABUM FASTIGIATUM Steud.

Saccharum fastigiatum Steud. Syn. PI. Glum. (1855) 409 ; Haines Bot. Bih. and Or. (1924)

1014; Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1927) 288.

Erianthus fastigiatus Nees ex Steud. 1. c.; Hack. Monogr. Androp. (1889) 150 ; Hook. f. FJ. Brit.

Ind. VII (1896) 125 ; Cooke FL. Bomb. II (1908) 949.

Etymology : Fastigiatum has here the same meaning as fasciate, alluding to the fascicled
racemes.

Description : Stem 0-6-24 m. high, stout or slender, silky-hairy below the panicle.
Leaves 2-5-5 cm. by 4-6 mm., linear from a narrow base, rigid, flat, smooth, with scabrid margins;
sheaths glabrous, with fimbriate mouth ; ligule a narrow membrane.

Panicle oblong or fan-shaped; racemes crowded, subdigitately fascicled ; rhachis angular,
silky-hairy. Spikelets 5 mm. long, lanceolate, dark brown below, paler above; callus with
white hairs which are much shorter than the spikelet; pedicels as long as the spikelets, with 2
opposite rows of silky hairs. Glumes 4 ; lower involucral glume 5 mm. long, chartaceous, brown,
shining, ovate-lanceolate, acute, the margins near the base clothed with long silky hairs ; upper
involucral glume chartaceous, lanceolate, acuminate, brown below, paler above, equalling the
lower involucral glume ; lower floral glume 4 mm. long, narrowly lanceolate, acute, base mem-
branous, coloured, the upper part hyaline; upper floral glume 2-5 mm. long, lanceolate, 2-
toothed, hyaline, with a slender awn 6 mm. long or longer.

Locality : S. M. Country: Belgaum (Ritchie 792).

Distribution : Sikkim, Ehasia, Assam, Bengal, Ghota Nagpur, Orissa, W. Peninsula.

24. SPODIOPOGON Trin.

Tall grasses. Leaves often with long petioles.

Spikelets 1-2-flowered, paniculate, laterally compressed or subterete, 2-3-nate; lower
sessile, male ; upper 2-sexual; rhaohis jointed. Glumes 4 ; involucral glumes subequal; lower
involucral glume lanceolate, 5-9-nerved, with an acuminate or toothed tip ; upper involucral
glume membranous, lanceolate, 3-7-nerved ; lower floral glume hyaline, paleate or not, triandrous
or empty ; upper floral glume 2-fid or 2-partite, with a very slender exserted awn in the sinus;
palea shorter than the glume. Lodicules cuneate. Anthers linear. Stigmas linear. Grain
free, narrowly fusiform.

Species about 8.—Asia.

1. SPODIOPOGON ALBIDUS Benth.

PLATE 34.

Spodiopogon albidus Benth. in Journ. Linn. Soc. XIX (1881) 66 ; Hack. Monogr. Androp. (1889)

185 ; Hook, f. EL Brit. Ind. VII (1896) 108 ; Cooke FL. Bomb. II (1908) 947.

Andropogon rhizophorus Steud. Syn. PL. Glum. (1855) 381; Duthie Fodder Grasses N.yInd.

(1888) 26.

A. petiolatus Dalz. Bomb. FL (1861) 303.

Etymology : Spodiopogon is derived from spodos, ashes, dust, and pogon, beard, therefore
ash-grey beard, referring to the silky-hairy involucral glumes.

Description : A weak straggling tufted annual grass 60-120 cm. high; stem slender,
much-branched, leafy. Leaves 15-25 cm. by 6-20 mm., oblong-lanceolate, acuminate, 1-nerved,
usually suddenly narro*ved into a slender petiole 2-5-7-5 cm. long; sheaths 15 mm. long; ligule
oblong, glabrous.
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Panicle at first enclosed in a long narrow spathaceous leaf-sheath; rhachis compressed,
ciliate. Spikelets reaching 6 mm. long, lanceolate, silky-villous, one pedicellate, the other
sessile; pedicels 2-5 mm. long, spathulate, flattened, ciliate. Glumes 4; involucral glumes
equal, ovate-lanceolate, finely mucronate, silky-hairy, 7-nerved; lower floral glume truncate,
with.erose tip, hyaline ; upper floral glume 4 mm. long, deeply divided at the apex into 2 very
acute lobes; awn reachiog 13 mm. long, slender.

Easily distinguished by its purple stems, woolly panicles and sagittate leaves.

Locality : Khandesh: Toranmal (McCann 9886 ! 9888 !).

Konkan : Warsai, near Pen (Bhide !); Pen (McCann 5374A !); Bandra, below
Pah Hill (Ryan !); Tungar, Bassein (Bhide !); Salsette (Jacquemont 708).

W. Ghats: (Woodrow 157); Igatpuri, common (McCann 4327 !); Matheran
(Cooke), Harrison's Springs (D'Almeida A242 !); Khandala, very common (McCann 9401!);
Khandala to Karjat (Blatter & Hallberg 5325!); Lonavla (Bhide!, McCann!, Woodrow)’i
Mahableshwar (Cooke); ‘Mahableshwar to Pratapgad (Bhide 1182 !).

Deccan: Kirkee, Ganeshkhind Bot. Gardens (Gammie !); Sinhagad Forest,
Poona Dist. (Bhide !); Lohagad, upper half (McCann 9437 !); Purandhar Fort (McCann 5004 !).

S. M. Country: Derikop, forest (Sedgwick 1862 !).

N. Kanara: (McCann!); Arbail Ghat (Sedgwick & Bell 3168!). Supa
(Talbot 279!). ' ' ' }

Ecology : A subgregarious plant. A’ forest grass, very abundant in N. Kanara and
Mahableshwar forests. - A monsoon plant, coming into flower about the last week of September.

Distribution : Central. Provinces, Rajputana, W. Peninsula.

Explanation of Plate 34 : Spodiopogon albidus Benth.

. Spikelets.

. Lower invol. glume.

. Upper invol. glume.

Lower floral glume.

. Palea of lower floral glume
and styles.

. Upper floral glume.

. Palea of upper floral glume.

. Grain and styles.

DR RN -

Sessle spikelet.

PRI

25. EULALIA Kunth.

(Forinerly under PoUinia Trin.)

Perennial. Clums simple, erect or ascending. Leaf-blades convolute, in bud, then flat,
usually narrow, gradually passing into the sheath.

Racemes often coloured (brown or purplish). Spikelets all alike or nearly so, 2-nate, one
sessile, the other pedicelled, on the articulate fragile rhachis of 2-nate, digitate or fascicled
spike-like racemes, the pedicelled falling from their pedicels, the sessile deciduous together with
the contiguous joint of the rhachis and the pedicel. Florets typically 2; lower reduced to an
empty floral glume or represented by a minute scale or quite suppressed ; upper always herma-
phrodite. Involucral glumes equal, rigidly membranous to coriaceous; lower dorsally flattened
or shallowly concave (not grooved), more or less 2-keeled with inflexed margins; upper 1-3-
nerved, keeled. Floral glumes hyaline; lower muticous, sometimes much reduced or quite
suppressed; upper very short, 2-lobed, awned. Paleae small or 0. Lodicules 2, small, cuneate.
Stamens 3. Stigmas linear, laterally exserted. Grain oblong; embryo almost half the length
of the grain or longer; hilum basal, punctiform.

Species about 25.—Tropical and subtropical regions of the Old World.

1. Racemes many, 6-12. . . . . 1.22. argentea.
2. Racemes few, 2-4. : . . . . 2. E.fimbriata.

1. EULALIA ARGENTEA Brogn.
PLATE 35.

Eulalia argentea Brogn. Voy. Coy. Bot. 92; Haines Bot. Bih. and Or. (1924) IOIS-M &
McCann in Journ. Bomb. Nat. Hist. Soc 32 (1927) 290.

PMinia argentea Trin. in Bull. Sc. Acad. Petersb. I (1836) 71; Hack. Monocr. Andrnn M
162 ; Lisboa Bomb. Grasses (1896) 47; Hook, f, Fl. Brit. Ind. VIJ (1895) 111 -P" L‘m‘ﬂ':i

Bomb IT (1908) 950. v == 1 U)oke
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.P. tristachya Thw. Enum. PL Zeyl. (1864) 363 (partim); Duthie Fodder Grasses N. W. Ind.

(1883) 26, t. 53.

.Erianihus rufus Nees ex Steud. Syn. PL Glum. (1855) 409 (partim).
E. hexastychus Hochst in Hohen. PL Ind. Or. no. 279.

E. Roxburghii F. MuelLFragm. Phyt. VIII, 117.

-Saccharum rufum et tristachyum Steud. 1. c. 408 (partim).
Andropogon minutiflorus et hexastachyus Steud. 1. c. 379, 380.

.A. trispicattis Schult. Mant. 11, 452.

A. tristachyus Eoxb. FL. Ind. I (1832) 256.

Vernacular names : Roira, Chota kussal, Erer.

Etymology : Eulalia is a proper name.—Argenfea means silvery.

Description : Perennial; stems tufted 45-120 cm. high, stout or slender, erect, simple or
branched, smooth, shining, leafy at the base and upwards ; nodes glabrous. Leaves 15-45 cm.
by 1*25 mm., erect, narrowly linear, rigid, often filiform, glabrous, striate, tips capillary;
esheaths long, slender, coriaceous, not auricled at the mouth, the sides bearded with long hairs ;
ligule a short membrane fringed with long hairs.

Eacemes 6-12, narrow, 2-5-15 cm. long, lax-flowered; rhachis firm, flexuous, compressed;
pedicels of spikelets flattened, slightly dilated at the apex, densely silky-villous on the edges.
'Spikelets 4 mm. long (excluding the long awn). Glumes 4; lower involucral glume linear-
-oblong, crustaceous below, membranous above with a hyaline tip, silky-villous on the back, the
margins narrowly incurved, villous with long silky hairs; upper involucral glume oblong, 1-
nerved, tip erose, margins incurved, ciliate; lower floral glume 3 mm. long, narrowly oblong,
hyaline, flat, nerveless; upper floral glume shorter than the upper involucral glume, linear-
+ oblong, cleft into 2 subulate lobes; palea 0 ; awn reaching 2 cm. long, not or scarcely ciliate, the
-lower half brown, twisted, the upper half white, straight.

Locality : Khandesh: Tapti Valley, railway line (Bhide!).

Konhan : Bombay, St. Xavier's College compound (McCann 4510 !), Marine
‘Lines (Hallberg 9889 !); Bassein (McCann 9475 !); Vetora (Sabnis 33507 !); Parsik Hill (McCann
9715!); .Eanari Caves (McCann 9723!); Ghatkopaf, Horse-shoe Valley (McCann 9891!);
Katnagiri (Woodrow); near Ratnagiri (Herb. Econ. Bot. Poona !).

W. Ghats: Khandala, very common (McCann 9716!); Lonavla (Bhide I,
McCann!, Woodrow, Lisboa); Panchgani (Blatter 5388!, Blatter & Hallberg B1213!,
McCann 1); Castle Rock (Bhide !, McCann A304 !).

Deccan: Lohagad, way up (McCann 9718 !); Mawal (Woodrow). ©

S. M. Country: Dharwar Dist. (Sedgwick 2112 !); Dastikop (Sedgwick 20881).

N. Kanara: Supa Taluka (Talbot 2257 !); Jugglepet (Talbot 1569 !); Yellapur
(Talbot 1525 !); Halyal (Talbot 2224 !); Kumberwada (Talbot 2257 !); Dandeli (Talbot 22671).

Ecology : A subgregarious species. Often found on newly laid down pasture ground.
Very abundant in high grasslands in the Mallad tract of the Carnatic.

Distribution : Throughout India, Ceylon, Malaya, Australia.

Economic uses : When young it is eaten by cattle. In Poona it is used for thatching and
-brooms.

Explanation of Plate 35 : Eulalia argentea Brogn.

1. Lower invol. glume.

2. Upper invol. glume.

3. Lower floral glume. Sessile spikelet.
4. Upper floral glume.

5. Grain with styles.

2. EULALIA FIMBRIATA Blatter & McCann.

PLATE 36.

.Eulalia fimbriata Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1927) 290.
Pollinia fimbriata Hack. Monogr. Androp. (1889) 164 ; Hook. f. Fl. Brit. Ind. VII (1896) 112;

Cooke FL. Bomb. II (1908) 950.

Description : Annual; stem 30-60 cm. long; internodes much longer than the sheaths;
-nodes glabrous. Leaves 15-25 cm. by 4 mm., flaccid, sparsely hairy above; sheaths glabrous;
ligule a ciliolate ridge.

Racemes 2-6, villous with white hairs, 2-5-T-5 cm. long, flexuous, pale, with long peduncles;
rhachis slender, silky-hairy; pedicels of spikelets with 2 opposite rows of dense silky hairs.
+Spikelets 3 mm. long; callus very short, silky-villous with long white hairs. Glumes 4; lower
involucral glume elliptic-lanceolate, with villous keels above, 2-toothed; upper involucral
.glume as long an the lower, elliptic, obtuse, with incurved ciliate margins; lower floral glume 3
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mm. long, narrowly oblong, obtuse, hyaline, ciliolate ; upper floral glume 2-5 mm. long, hyaline,
deeply 2-fid into 2 acute lobes ; awn 13-19 mm. long, ciliate, the lower half brown, twisted, the
upper half white; palea minute or 0.

Locality : Konkan: Dahe Forest (Ryan 708!); Uran (McCann 5123 !); Trombay
(McCann 305 !); Borivli to Kanari Caves (McCann 1092 !).

W. Ghats: Matheran, Monkey Point (D'Almeida A254! A255!); Khandala,
common (McCann 5300!); Lonavla (Chibber 11!, Woodrow 173).

Ecology : A smaller species than the last. It grows in open grassland occasionally in
tufts by itself. When in open grassland it is frequently associated with species of Dimeria,
Ischaemum and Themeda. Flowers towards the end of August.

Distribution : W. Himalaya, W. Peninsula, Pegu.

Explanation of Plate 36 : Eulalia fimbriata Blatter & McCann.

. Pedicelled and sessile spikelets.

. Lower invol. glume. -
. Upper invol. glume.
« Lower floral glume.

. Upper floral glume.

. Stamens and styles.
. Ligule.

Sessile spikelet.

N NN PN =

26. SORGHUM Pers.

Annual or perennial, often robust, grasses. Leaf-blades convolute in bud, usually flat,
herbaceous, often large.

Panicles erect or nodding with verticillate or scattered branches, often large, in the spon-
taneous species mostly loose, in the cultivated forms frequently variously contracted to compact.
Spikelets 2-nate, those of each pair differing in shape and sex, one sessile, the other pedicelled
or represented by a pedicel only, on the articulate fragile or (in cultivated forms) tough rhachia
of panicled few- (sometimes 1- or, the other extreme, 6-8-) jointed racemes, the sessile spikelet
falling with the contiguous joint and the accompanying pedicelled spikelet or at least its pedicel.
Florets 2, lower reduced to an empty valve, upper hermaphrodite in the sessile, male or neuter
in the pedicelled spikelets, if present at all. Sessile spikelet: involucral glumes equal, coria-
ceous, at least when mature, rarely permanently chartaceous, muticous. Lower with a broad
flattened or convex back with the margins narrowly inflexed near the tips and elsewhere involute.
Upper cymbiform with narrow hyaline, usually upwards ciliate margins. Lower floral glume
empty, hyaline, ciliate, 2-nerved or nerveless. Upper oblong to ovate, 1-3-nerved, 2-lobed or
dentate, with the lobes free or more or less adnate to a perfect or variously reduced awn or a
mucro rising from the sinus, rarely entire and mucronate or muticous. Palea hyaline, often
minute or 0. Lodicules 2, ciliate or glabrous. Stamens 3. Stigmas laterally exserted;
styles terminal or subterminal. Grain in the wild species mostly obovoid, dorsally compressed,
in cultivated forms frequently enlarged, globose or subglobose; embryo as long or slightly
longer than half the grain. Pedicelled spikelets, if present, much narrower than the sessile,
lanceolate to subulate, male or neuter, sometimes reduced to the glumes or one glume only or
quite suppressed. Involucral glumes permanently herbaceous, awnless like the hyaline 2-1-
nerved ciliate floral glumes.

According to Stapf (EL Trop. Afr. IX, 105) there are about 35 wild species in the tropical
and subtropical regions of both hemispheres, very few.extending into the temperate zones.
One group of forms is widely cultivated in the tropics, particularly in Africa.

The classification of the material belonging to the section Eu-sorghum forms a difficult
problem, which we are not prepared to tackle at present. The difficulties are well explained
by Stapf (1. ¢), and we cannot refrain from quoting the passage, though somewhat lengthy,
because it may be a help to workers on this genus and induce them, at the same time, to subject
the vast material available in the Presidency to a more scientific examination and exact taxo-
nomic treatment, by which Botany as well as Agriculture will profit.

Those species, says Stapf, " which come under consideration ip this work (Flora of Tropical
Africa) have, with two exceptions (8. purpureo-sericeum and S. versicohr), been placed by
Hackel in one vast species, Andropogon Sorghum, the leading idea being that they were all
derived from one wild ancestor, the old Holcus halepensis Linn. Piper, however, has recently
advanced good reasons why this is extremely improbable. He has pointed out that the Linneah
Holcus hdepensis (Andropogon Sorghum, subsp. halepensis, var. genuinus Hack.) is a perennial
type almost confined to the Mediterranean region (sensu lato) and absent from tropical Africa
which i& the home of most of the spontaneous annual forms and probably also the cradl uf
most of the cultivated races known collectively as Guinea corn {Andropogon Sorghuml Sithsy
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sativus, Hack.)* To these spontaneous annuals and the cultivated forms he confines the name
Andropogon Sorghum, and dealing in particular with the former he groups them under 11 sub-
species, whilst he abstains from attempting to classify the latter. Most of Pipei's subspecies
are here recognised as definite units, but with the status of species, a procedure which seems to
have the advantage of simplicity and directness, whilst it leaves the door open to any theoretical
‘grouping which may in the future be desirable. The same reasoning has been applied to the
cultivated forms. Hence the breaking up of Hackel's Andropogon Sorghum, var. sativus.
Koernicke, who made the first comprehensive attempt to classify them, relied for that purpose
exclusively on characters exhibited by mature infructescences, especially their degree of loose-
ness or contraction and the colours of the ripe glumes and grains; but Hackel in his monograph
introduced characters taken from the shape of the spikelets. The grain being in most cases the
thing aimed at in the evolution of these very numerous races, it is clear that artificially intro-
duced modifications must from the beginning have tended, in the grain-state, to obscure or
repress the phytogenetically important features in so far as they were economically indifferent
or undesirable. It seemed, therefore, more promising to base the primary grouping on the
comparison of the flowering stages, which might be expected to be more or less outside the
influence of the artificially moulding forces of man. Within these primary groups, which are
treated here as species, nothing more than a purely artificial arrangement can for the present
be attempted. An exhaustive treatment of the hundreds of races which have been given dis-
tinctive popular names would, even if it were possible, be beyond the scope of a colonial flora '

If Stapf, with all the facilities of Kew and the British Museum and other European her-
baria at his disposal, complains about ' the very rudimentary state of our knowledge and of
our collections," nobody can reasonably expect that we should bring order into the chaotic
states of the Sorghum-question in India. Years of intensive study of Indian and African forms
are required to bring the intricate problem nearer its solution.

For the present we follow Haines in retaining the old species of S. halepense and 8. vulgare.

-Of species not known from the Presidency before we add S. subglabrescens Schweinf. and
Aschers. and S. nilidum Pers. This, we admit, is not quite satisfactory, but it is all wo can
offer at the present state of our knowledge and with the material at our disposal in India.

In order to enable Indian Botanists to utilise Stapf s and Piper's investigations in the
further study of the genus Sorghum we shall add, in the way of an appendix, the descriptions of
those species which Stapf has described from tropical Africa and which have also been observed
in India, whether in the Presidency or outside it. It is only in this way t that we shall be able to
coordinate the knowledge obtained on tlte so widely spread a genus ]$& Sorghum and it would
not help botanical science to start the investigatiof of Indian Sorghums on independent lines
without constant reference to the work done in other fields. It might be easier and perhaps also
more convenient for certain practical purposes, but on the whole certainly less scientific and in
the long run more confusing.

A. Wild species.

I. Racemes up to 4-noded.
1. Primary branches of panicle divided.

a. Stems up to 4-5 m. high . . . 1. S. halepense.
b. Stem about 75 cm. high . . . 2. 8. subglabrescens.
2. Primary branches of panicle simple . . . 3. S. purpureo-sericeum.
II. Racemes 2-8-noded. . . . . 4. S. nitidum.
B. Cultivated species. . . . . . . 5. S. vulgare.

1. SORGHUM HALEPENSE Pers.

PLATE 37.

Sorghum Mepense Pers. Syn. I (1805) 101; Reichb. Ic. Fl. Germ. t. 54; Duthie Grasses N. W.
Ind. (1883) 23, Fcdder Grasses N. Ind. (1888) 40, t. 27.

Andropogon halepensis Brot. Fl. Lus. I (1804) 89; Sibth. Fl. Graec. I, t. 68; Kunth Enum.
PL I (1838) 502, Suppl. 412, t. 40, fig. 1; Lishoa Bomb. Grasses (1896) 74; Hook. f. FL.
Brit. Ind. VII (1896) 182 Cooke Fl. Bomb 11 (1908) 983 ; Haines Bot. BiA. and Or. (1924)
1033.

A. Uxus Roxb. Fl. Ind. I (1832) 271 (non Wllld.).

A. miliaceus Roxb. 1. c. 272 ; Hack. Monogr. Androp. (1889) 541.

A. Sorghum subsp. halepense Hack. 1. c. 501.

Holcus halepensis Linn. Sp. PL. (1753) 1047 ; Schreb. Bescbx. Graes. 1.

H. decol&rans Willd. Sp. PL 1V, 931.
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Vernacular names : Boru, Baru, Kartal, Dacle, Batal.

Etymology : Sorghum after sorgo or sorgho, an African name of the grass—Halepense
from Aleppo, a town in Syria, where the grass was found.

Description : Perennial; stems erect, tall, up to 4-5 m. high, stout, simple or sparingly
branched, glabrous, leafy; nodes minutely silky. Leaves 30-60 by 2-5 cm., linear-lanceolate,
tapering to a fine point, glabrous, "smooth, margins scabridly serrulate, midrib stout, base-
narrowed or sometimes rounded ; sheaths glabrous, striate ; ligule short, membranous, ciliate.

Panicle 15-45 cm. long, decompound; rhachis nearly smooth; branches mostly alternate,
suberect, filiform, the lower branches up to 20 cm. long or more, the axils often bearded ;
racemes 13-25 mm. long, oblong ; joints 3-7, more than half as long as the sessile spikelets, more
or less ciliate; pedicels similar. Sessile spikelets 4-5 mm. long, ovoid-lanceolate, dorsally
compressed, green or purplish; callus small, shortly bearded. Glumes 4; lower involucral
glume subchartaceous, ovate, acute, convex, more or less silky-hairy, 5-13-nerved, with involute
margins; upper involucral glume as long as the lower, lanceolate, acuminate, chartaceous,
shining, 5-7-nerved ; lower floral glume almost as long as the upper involucral glume, elliptic-
oblong, obtuse, hyaline, ciliate ; upper floral glume 2 mm. long, oblong, 2-lobed, hyaline, ciliate ;
awn 13mm. long, sometimes reduced to a bristle or suppressed. Pedicellate spikelets about as
long as the sessile but much narrower, not awned, male or barren; lower involucral glume
herbaceous, 5-9-nerved, glabrous, the keels ciliate ; upper involucral glume similar, 3-5-nerved ;
lower floral glume as in the sessile spikelets ; upper floral glume linear-oblong, hyaline.

Locality : Gujarat: Ahmedabad (Gammie 16389 !); Perim Isl., Gulf of Cambay (Blatter
38131).
Khandesh: Toranmal (McCann 9643 !); Khadgaum (McCann 9642 !).
Konkan: Bassein Fort (Chibber 138!); Kase Forest, Dhann Range (Ryan
1919 !); Vetora (Sabnis 33072 !); Trombay (McCann A269 !); Byculla (McCann 9656 !).
W. Ghats: Ehandala, railway line, near Rama's Bed (McCann 9426 !); Pan-
chgani (Blatter & Hallberg B1302 !).
Deccan: Ganeshkhind Botanic Gardens (Herb. Econ. Bot. Poona!); Puran-
dhar (McCann 5001!).
S. M. Country: Eunnur, 2,000 ft., rainfall 35 in. (Sedgwick & Bell 4984!);
near Kilgerry (Talbot 2617 !).
N. Kanara : Halyal Fort (Talbot 2006 !).
Ecology : A gregarious grdss. Common in cultivated and uncultivated soil, grows in
hedges and banks of watercourses.
Distribution : Most warm countries.

Economic uses : A good fodder grass. The grainis eaten. See Vinalle, H. N., A study
of the literature concerning poisoning of cattle by prussic acid in Sorghum, Sudan grass and
Johnson grass, Journ. Amer. Soc. Agron. 13 (1921) 267-80. Gives remedies for hydrocyanic
acid poisoning.

Explanation of Plate 37 : Sorghum halepense Pers.

1. Lower invol. glume.
2. Upper invol. glume.
3. Lower floral glume. Pedicelled spikelet.
4. Upper floral glume.
5. Stamens and lodicules.
6. Pedicelled and sessile spikelets.
7. Lower invol. glume.
8. Upper invol. glume.
9. Lower floral glume.
10. Upper floral glume.
11. Palea of upper floral glume.
12. Stamens, styles and lodicules. *

Sessile spikelet. -

2. SORGHUM SUBGLABRESCENS Schweinf. & Aschers.

Sorghum subglabrescens Schweinf. & Aschers. in Beitr. FI. Aethiop. (1867) 302 ,306; Stapf in
FL Trop. Afr. IX (1917) 157. -

Andropogon subglabrescens Steud. Syn. PI. Glum. I (1855) 393.

A. Sorghum subsp. sativus, var. subglabrescens Hack. Monogr. Androp. (1889) 519; Ghiovenda
in Ann. Istit. Bot. Emua, VII, 25. i B
Description : Annual. Culms (Stapf saw only a meagre specimen) slender, almost sixm>le

75 cm. high, about 8-noded, internodes, except the uppermost shorter than the sheaths_ Lg :
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sheaths finely pubescent at the nodes; ligules very short, shortly ciliate from the back; blades,
linear from a broad (middle and upper leaves) or slightly narrowed (lower leaves) base, long;
attenuated upwards, up to 20 by 1*7 cm., green, flushed with red, quite glabrous.

Panicle oblong, erect, 8-5 by almost 2-5 cm., contracted, moderately dense; branches
scattered, erect, the longest not much over 2-5 cm. long and undivided for about 12 mm. from;
the base, almost simple, scabrid to spinulously ciliate, sparingly hairy at the base. Racemes-
tough, up to 4-noded and 8*5-11 mm. long, dense ; joints rather stout, up to 2 mm. long, shortly-
whitish ciliate ; pedicels very similar, up to 1 mm. long. Sessile spikelet oblong, acute in flower,
broad-ovoid or ellipsoid in fruit, 6*3 by 3°3 mm., at length variegated, awned; callus-beard
scanty, 1 mm. long. Involucral glumes equal, gaping when mature, more or less coriaceous and
glossy in the lower third, spongy-subcoriaceous and constricted about the middle, then papery,
more or less whitish-strigillose, at length sometimes almost glabrous; lower finely 13-nerved,
nerves showing above the coriaceous base, keels rather sharp, scabrid, running into minute-
teeth, between which the minute hyaline tip protrudes, the coriaceous part rich maroon to almost
black, followed by a pale transverse zone, then violet or purple across the middle, the broad
triangular somewhat depressed tip straw-colour or reddish upwards; upper glume almost as-
broad as the lower, 9-nerved, slightly keeled, coloured like the lower. Floral glumes ciliate;
lower broad-oblong, up to almost 5-3 mm. long ; upper ovate, subentire, 3-3 mm. long, awn up.
to 12 mm. long, sharply bent, column stout, twisted, equalling the bristle. Grain exposed,
upwards between the gaping glumes, equalling or slightly exceeding them, obovoid, 4*2 mm;
long, more or less orange; embryo-mark and nerves obscure. Pedicelled spikelet neuter, per-
sistent, linear-lanceolate, acute, 53 mm. long and more, reddish, lower involucral glume up to-
11-, upper 7-nerved.

According to Stapf the specimen from India is a smaller variety of the type just described..

Locality : Mahratta Country (Young ex Stapf).

Distribution : Abyssinia, tropical Arabia.

3. SORGHUM PURPUREO-SERICEUM Aschers. & Schweinf.

PLATE 38.

Sorghum purpureo-sericeum Aschers. & Schweinf. in Schweinf. Beitr. F1. Aethiop. (1867) 302~
306 ; Stapf in FL Trop. Afr. IX (1917) 140.

Andropogon purpureo-sericeus Hochst. ex A. Rich. Tent. EL Abyss. II (1851) 469 ; Hack. Monogr.
Androp. (1889) 524 ; Hook, f. EL Brit. Ind. VII (1896) 185; Cooke EL Bomb. II (1908) 984.
Etymology : Purpureo-sericeum means purple-silky.

Description : Annual, robust; stem 90-120 cm. high, erect, stout or slender, smooth and
polished, glabrous; nodes villous. Leaves 20-25 cm. by 6-8 mm., linear, finely acuminate,
sparingly appressedly hairy on both sides, the margins scabrous; sheaths subcompressed,.
glabrous except the villous mouth; ligule very short, ciliate.

Panicle 10-20 cm. long, erect; rhachis glabrous; branches filiform, subflexuous, 1*3-2-5%
cm. long, often bulbously swollen at their articulation with the rhachis; racemes 2*5-3-8 cm.
long, rarely of 3 joints, sometimes of 1 sessile and 2 pedicellate spikelets; joints about half as
long as the sessile spikelets. Sessile spikelets reaching 6 mm. long, densely villous with red or
white hairs; callus small, densely villous. Glumes 4 ; lower involucral glume ovate, acuminate,
concave, coriaceous or cartilaginous, 7-nerved, with the margins involute from the base to the
tip, clothed with long red or white hairs ; upper involucral glume as long as or rather longer than
the lower, -oblong-lanceolate, coriaceous, concave, acuminate or aristulate, 5-nerved, the back
clothed in the upper part with long hairs, the margins narrowly infolded ; lower floral glume as
long, membranous, densely ciliate, oblong-lanceolate, glabrous on the back ; upper floral glume:
very fragile, 2-5 mm. long, hyaline, 2-lobed, ciliate; awn reaching 3-8 cm. long, the column
dark brown, twisted, and ciliate with short erect hairs. Pedicellate spikelets equalling the:
sessile but paler and narrower; lower involucral glume linear-lanceolate, acute, 5-9-nerved,
shortly silky ; upper involucral and lower floral glumes as in the* sessile spikelets; upper floral
glume a little shorter, lanceolate, acuminate, hyaline, ciliate.

Locality : Gujarat: Garvi Dangs, in a field (Herb. Econ. Bot. Poona 1).

Khandesh: (Herb. Econ. Bot. Poona !); Bhusawal (McCann 5224 1).
Deccan: Poona, above the Ghats {teste W- Burns).
S. M. Country: Kolhapur (Woodrow!); Belgaum (Ritchie 887).

N. Karvara (Woodrow 40!).

Distribution : Central Provinces, W. Peninsula, tropical Africa,
11
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Explanation Of Plate 38 : Sorghum purpureo-sericeum Aschers. & Sohwoml.
1. Pcdicelled and sessile spikelets.
2. Lower invol. glume.
B, Upper invol. glume.
4. Lower floral glume. Sessile spikelet.
5. Upper floral glume and lodicules.
£. Stamens, ovary, and styles.

4. SORGHUM NITIDUM Pers.

Sorghum nitidum Pers. Synops. I (1805) 101; Haines Bot. Bit. and Or. (1924) 1034.
Andropogon nitidus Kunth Revis. Gram. I (1829) 166.

A. serratus Thunb. F1. Jap. (1784) 4 1; Hack. Monogr. Androp. (1889) 520.
Anatherum nitidum Spreng. Syst. I (1825) 290.

Andropogon fuscus J. S. Presl. in C. B. Presl. Eeliq. Haenk. I (1830) 342.

A. consimilis Steud. Syn. PI. Glum. (1855) 394.

A. pedicellatus Steud. 1. c. 394.

Hohusfulvus R. Br. Prodr. (1810) 199.

Sorghum fulvum Beauv. ap. Roem. et Schult. Syst. 11, 840.

Chrysopogon fuscus Trin. in Steud. Nomencl. ed. 2 (1840) 360.

Etymology : Nitidum means shining.

Description : A tall tufted grass, 12*4 m. high, densely villous at the nodes. Leaves
10-75 cm. by 8-20 mm. setaceously acuminate, glabrous or sparsely hairy on both surfaces, hairs
often tubercle-based, midrib broad, prominent, white; sheaths terete below, keeled upward*
more or less hairy ; mouth silky-villous; ligule very short, truncate.

Panicle 10-30 cm. long, oblong, lax, subsimple, rhachis glabrous, branches capillary, about
equalling the spikes, glabrous or scaberulous, whorls distant. Spikes 8-37 mm. long,
red-brown; joints and pedicles J to f the length of the sessile spikelets, margins shortly villous!
Sessile spikelets broadly ellipsoid, callus rounded (Haines), or acute (Hook. £). Lower
involucral glume coriaceous, broadly oblong or elliptic acute or obtuse, dorsally flattened
with incurved margins, brown-hairy and keels hispid, 7-nerved, or about 3-nerved between
keels, sometimes nearly black, polished. Upper involucral glume broadly cymbiform with
rounded back, lanceolate, acute, 1-nerved, haiiy upwards. Lower floral glume as long as or
shorter than the upper involucral glume, hyaline, margins inrolled, 2-keeled, ciliate; upper
floral glume linear-oblong, 2-lobed, awned or not. Pedicellate spikelet linear-oblong, pale or
greenish with brown hairs. Lower involucral glume oblong, rounded or subtruncate, dorsally
depressed and 2-nerved between the keels; upper equal, rather harrower, obtuse margins
much inflexed, 3-nerved between keels. Lower floral glume hyaline, linear.

Locality : N. Kanara : Tinai (Talbot 2574 !); Sambiani (Talbot 1337 !); Sirsi to Siddha-
pur (Hallberg and McCann A270!).

Distribution : India, Ceylon, Nicobars, Asia, tropical Australia.

*5. SORGHUM VQLGARE Pers.

Sorghum vuJgare Pers. Syn. I (1805) 101; Watt Diet. Econ. Prod. VI, pt. 3, 289 » Haines Bot,

Bih. and Or. (1924) 1033.

Andropogon Sorghum Brot. Fl. Lusit. I (1804) 88 ; Lisboa Bomb. Grasses (1896) 75 ¢ Hook, f,

FL Brit. Ind. VII (1896) 183 ; Cooke F1. Bomb. II (1908) 991. '

Bokus Sorghum Linn. Sp. PL (1753) 1047; Grah. Cat. Bomb. PL (1839) 238; Dalz, & Gibs,

Bomb. FL (1861) 99.

Vernacular names : The Great Millet, Jondla, Jowar, Juari.

Description : Stout, usually tall annual grasses. Leaves broadly linear with a prominent
white midrib.

Panicle usually thyrsifojm decompound with crowded vhorls of erect branches and
branchlets, rarely subeffuse. Rhachis of spike tenaceous,' joints when forcibly separated
leaving a ragged scar at the tip. Pedicelled spikelets usually neuter, pedicels short.

This is the Great Millet cultivated in most parts of the Presidency. (See H H,
Fodder Crops of W. India. Dept. Agr. Bombay, Bull. 77 of 1916, and G. L. Kottyr' ChastiT,
tion and Description of the Jowars of the Bombay Karnatik. Dept. Agr. Bombay_Bull 92
and others.) . *

After what we have said above, we do not consider it advisable to enter into ad Pt""’
of the numerous varieties and forms. But we may mention in this place that a variety .2 *
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in the Presidency viz., S. vulgare var. Roxburghii Hackel ip Monogr. Androp. 510 has been de-
scribed as a separate species by Stapf under the name of S. Roxburghii in Fl. Trop. Afr. IX,
126-  So the description will be given in the following appendix to the genus Sorghum.

APPENDIX
Containing species of Sorghum described from Africa by Stapf which occur also in India.'

A. Mature sessile spikelets deciduous with the adjoining joint of
the rhachis and its pedicelled companion: spontaneous
. . . . . . . . 1. 8. verticilliflorum.
B. Mature sessile spikelets persistent: cultivated grasses.
I. Mature glumes wholly coriaceous or the lower with a
herbaceous triangular tip, its nerves not visible on
the back except at the tip, particularly when this is
herbaceous.

1. Mature panicles more or less loose, usually with
arched or drooping branches, never quite
compact.

a. Sessile spikelets ovate or elliptic- to lan-
ceolate-oblong.

* Mature spikelets pale straw-colour, perma-
nently more or less hairy; the grain
embraced below by the tightly appress-
ed glumes . : . 2.8. Roxburghii var. sem%-

clausum.

** Mature spikelets bright tawny, early
glabrescent; the grain almost wholly
exposed between the involute glumes 2. S. Roxburghiivar. hian*.

b. Sessile spikelets broadly obovate in out-
line : . : . . . 3.8. bicolor var. cbovatum.

2. Mature panicles very dense to compact, rarely
more or less loosened owing to the reduction
of the primary axis and the consequent sub-
digitate arrangement of the branches . « 4.8 Durra.

II. Mature glumes thinly crustaceous to papery, the tips
brittle and breaking irregularly. Back of spikelets
longitudinally striate.

1. Sessile spikelets 6%3-8*5 mm. long. Pedicelled
spikelets 7-6-10 mm. long e
2. Sessile spikelets 5-6-3 mm. long. Pedicelled
spikelets up to 6*3 mm. long . . .6.8. cernuum.

5.8. papyro8cen&,

1. SORGHUM VERTICILLIFLORUM Stapf.

Sorghum verticilliflorum Stapf in F1. Trop. Afr. IX (1917) 116.

S. halepense Nees F1. Afr. Austr. (1841) 88 (non Pers.).

Andropogon vertioilliflorus Steud. Syn. PI. Glum. I (1855) 393.

A. Sorghum, subsp. halepensis, var. effusus Hack. Monogr. Androp. (1889) 503 (partim).
A. Sorghum verticilliflorus Piper in Proc. BioL Soc. Wash. XX VIII, 37.

A. halepensis var. effusus Stapf in Dyer Fl. Cap. VII, 346 (partim).

Etymology : Verticilliflorum alluding to the whorled branches of the panicles.
Description : An annual. Culms 1"2—24 m. high, sometimes slightly pruinose below
the nodes. Leaf-sheaths delicately silky-pubescent at the nodes; ligules up to over 2 mm.
long, scarious, hairy on the back ; blades linear from a broad rounded and often clasping base,
long-attenuated upwards, up to 45 cm. long, rarely over 25 mm. wide, green, sometimes slightly
glaucous or flushed with purple, hairy just behind the ligule, otherwise glabrous.
" Panicle oblong to ovoid-oblong, often rather contracted and more or less nodding at first,
then spreading out and more erect, up to 37 cm. long and ultimately 15-22 cm. wide; branches
slender, flexuous, whorled longest up to 22 cm. long and undivided to up to 5, rarely 7-5 cm. from

! All the information is tak«n from Stapf, mostly almost verbatim.
11 A



wo TIJE BOMBAY GRASSES.

"the base, distantly branched, slightlygand shortly hairy to villous at the base, like the branchlets
more OT less rough, at feadt upwards. Racemes fragile, up to 5-,but mostly 2- or 3-noded_ rarely
"over 18 mm. long; joints slender, 3-3-4-2 mm. long, shortly ciliate, cilia dirty white or pale
fulvous, often with a tinge of purple; pedicels similar, slightly shorter, their tips subdiscoid
‘Sessile spikelet ovate to aqvate-lanceolate, shortly acuminate to acute, 5-3-6-3 mm. by 2-3 mm
3traw-coloured, greenish towards the tips (at least when young), sometimes tinged with pur—
ple, ultimately often turning bright or blackish-red, particularly below ; callus-beard less than
1 mm. long. Involucral glumes equal, coriaceous, slightly glossy below (more so when ripen-
“ing) thinner upwards, lower usually slightly bulging below and somewhat depressed towards
“the tips, 11-13-nerved, with the nerves very obscure near the tips or more or less marked,
sharply 2-keeled and scabrid to spinulously ciliolate in the upper half or third, more or less
strigillose, often glabrescenfc, rarely almost glabrous, hairs pale whitish or fulvous, loosely
. appressed, upper sharply keeled towards the tips with the keel rough, 7-nerved, more or less
hairy. Floral glumes conspicuously ciliate, lower lanceolate, 5-3 mm. long, upper ovate, shortly
*2-lobed, 3-2 mm. long; awn fine, 1-3-1-7 cm. long. Anthers 3-3 mm. long. Grain obovate-
* obloi\g, 3-3 mm. by 0-2 mm., fuscous, paler below; embryo-mark distinct, hardly exceeding
the middle of the grain. Pedicelled spikelet male or neuter, early deciduous, subulate-
; lanceolate to linear, acutely acuminate, 6-3 mm. long, pale greenish often tinged with red or
" purple; lower involucral glume 9-, upper 5-nerved.
Distribution : Nileland, Mozambique District, Natal, the Comoros, Seychelles, Madaga-
-scar, the Mascarenes. Introduced into India as Tabucki grass, also to Australia, Polynes’ia*
»and the West Indies.

2. SORGHUM ROXBURGHII Stapf.

'Sorghum Roxburghii Stapf in F1. Trop. Afr. IX (1917) 126.

Description : Annual. Culms stout, tall, often slightly waxy, pruinose below the nodes
Leaf-sheaths softly pubescent at the nodes ; ligules very short, scarious, hairy from the back ¢
blades linear to linear-lanceolate from a broad clasping base, long-attenuated upwards ,UDb t0

»over 45 cm. long and up to 37 mm. wide, usually hairy to tomentose inside above the l"gule
- and outside at the junction with the sheath, otherwise glabrous.

*Panicle oblong to ovoid-oblong, rarely subobovate or elliptic in outline, erect contrg,ted
and dense (rarely lax) in flower, somewhat to much loosened when mature; branches slend,
. flexuous, whorled or semiverticillate, the longest undivided for up to 12-25 mm. (rarelv mﬂ
.more) from the base, more or less ciliate towards the base and often villous at the juncf"_
with the nodes, otherwise like their divisions glabrous or nearly so, finely scabrid upw
Racemes tough, up to 4- (rarely 5-) noded, 8-12 mm. long; joints slender, Z-3.3 nthi 0"J
distinctly and often densely ciliate, cilia white or purplish ; pedicels similar but more slend #*

». of about the same length or more often shorter with very slightly thickened tips r
-spikelet ovate, acute, with a small fine point, sometimes flattened on the back when *=0
but soon convex, about 5-3 mm. by 2-7-3-3 mm. permanently pale or dull straw-colo&?f'aI "
‘tawny, at length slightly glossy; callus-beard white. Involucral glumes equal, coriaceo
.JJlower about 10-13-nerved, finely and often obscurely 2-keeled towards the tips with the k
slightly scabrid, transversely constricted at the base, more or less white-strigillose (to aim™*
tomentose) when young at length more or less glabrescent on the back, upper 7-9i] ; Ax
finely keeled upwards, tip usually straight. Floral glumes distinctly ciliate, tilia up "to 77"
long, lower broad-oblong, as long as the glumes, upper broad-ovate, 3-3-4 'mm. "W ﬁn
.nerve much thickened from the middle upwards, running out into a short straight mu®t
adnate to it almost all along. Anthers 2-7 mm. long. Grains elliptic or ovate-elliptic in ghtﬂne
3-8-4-8 mm. by 2-7-3-3 mm., dull white (in the African specimens). Pedicelled spikelet usuall¥
neuter, linear or linear-lanceolate, up to 4-2 mm. long, more often much reduced and auite
small, persistent; lower involucral glume, if well developed, up to 9-nerved upper 5- nerved*

Of this species Stapf describes two varieties which also occur in India.

VAR. SEMICLAUSUM Stapf.

Tar. semiclausum Stapf in FL Trop. Afr. IX (1917) 127.
Hohus Sorghum minus et Sisna Wall. Cat. 8777F. A.

Andropogon Sorghum, subsp. sativus, var. Roxburghii (?) and/tatnt* Hack Mom<r A J

{1889) 510 and 512. ' N&- Androp.
A.Sorghum var. Usorum (?7) Stapf in Dyer FL Cap. VII, 348, in nota: Medlev Wn" xr *
PL II (1907) t. 120, (non Koern. neque Hack.). Wood: Natap’

Etymology : Semiclausum alludes to the fact that the involucral riimu* ni«  *. .
'so that only its top or upper half is visible. glUmes cliBp the FOMn
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Description : Panicles fairly dense, also when mature. Involucral glumes less coriaceous
towards the'tips and more or less showing the nerves in that portion, permanently more or less
-strigillose, their margins clasping the grain so that only its top or upper half is exposed.

Distribution : Nileland of tropical Africa, Mozambique District, Natal, Madagascar,
Tndia.

VAB. HIANS Stapf.

Tar. hians Stapf 1. ¢ 127.

Holcus Sorghum nitidum Wall. Gat. 8777D.

Andropogon Sorghum var. hians Stapf in Hook. f. EL Brit. Ind. VII (1896) 184.

A. Sorghum var. Roxburghii K. Schum. in Engl. Pfl. Ost.-Afr. B, 48; 0. t. IV, F-H; Biisse
& Filger in Engl. Jahrb. XXXII, 184 (partim).

Etymology : Hians means gapmg, referrmg to the margins of the involucral glumes being
involute, thus exposing the whole grain.

Description : Panicles more or less loose with very flexuous and often drooping branches.
Involucral glumes coriaceous to the tips with the nerves quite obscure, subglabrous and some-
what glossy on the back when mature, their margins involute, exposing the whole grain, which
is often placed with its back and front parallel to the median line of the spikelet.

Distribution : Mozambique District; also in India.

3. SORGHUM BICOLOR Moench VAB. OBOVATUM. Stapf.

Sorghum bicolor Moench Meth. (1794) 207, var. obovatum Stapf in F1. Trop. Afr. IX (1917) 127.
JS. bicolor Willd. Enum. Hort. Berol. (1809) 1036.

JS. nigrum Roem. & Schult. Syst. 1T, 837..

S. vulgare bicolor Pers. Syn. 1(1805) 101.

JS. vulgare, var. obovatum, subvar. nigrum Rendle in Cat. Afr. PL Welw. 11, 151.

S. rubens Willd. Enum. Hort. Berol (1805) 1036.

Holcus bicolor Linn. Mant. Alt. (1771) 301.

H. Sorghum Mieg in Act. Helv. VIII, 129, t. 4, fig. 4.

H. niger Ard. in Sagg. sc. e lett. acad. Padova, 1, 134, t. 5.

H. saccharatus Gaertn. Fruct. IT (1788-91) 3, t. 80, fig. 2 (?), [non aliorum quctorum].
Andropogon niger Eunth Enum. I (1838) 501.

A. rubens Eunth 1. c. 502.

A. Sorghum, subsp. sativus, var. obovatus Hack. Monogr. Androp. (1889) 514.

A. Sorghum var. bicolor Eoern. in Bull. Herb. Boiss. 11, 226.

Etymology : Bicolor means two-coloured.

Description : An annual. Culms stout, up to 4 m. high, many-noded. Leaf-sheaths
mostly overlapping, finely pubescent at the nodes; ligules short, ciliate from the back; blades
linear to lanceolate-linear from a broad and rounded or slightly narrowed base, up to 50 cm.
long and 7-5 cm. broad, pubescent to tomentose inside above the ligules and less so or glabrous
on the back at the junction with the sheath.

Panicles erect, contracted and more or less dense, or loose and oblong or oblong-ellipsoid
or obovate to oblanceolate in outline 7*5-25 cm. by 5-9 cm.; branches erect or obliquely
erect, rather rigid, finally sometimes slightly drooping, the longest often more than half
ithe length of the panicle and undivided for 12 mm. to 7*5 cm. from the base, like the
branchlets very rough, spinously ciliolate or ciliate, particularly upwards, slightly hairy,
rarely villous at the base. Eacemes tough, compact, frequently 3- or 4- (rarely 5-) noded;
joints somewhat stout, flattened, 1-62-7 mm. long, shortly whitish or fulvously ciliate;
pedicels similar, about 1 mm. long. Sessile spikelet more or less broadly obovate even
.in flower with very short broad and depressed tips, 4-8-5-8 mm. by 3-3-4-2 mm., straw-coloured
to tawny, finally darker, often with red or brown or purple spots or blotches o* turning
Altogether fuscous, chestnut-brown or quite black, closed when mature or only slightly gaping,
usually awned; callus-beard scanty. Involucral glumes equal, firmly coriaceous except at the
papery to membranous tips, unevenly strigillose particularly and mostly persistently on the
-tips or almost glabrous; lower up to 16-nerved, nerves very faint, keels short, usually obscure,
tips very short, broadly triangular with a hyaline point, depressed; upper broad, 9-nerved,
obscurely keeled cldse to the tip, otherwise broadly rounded on the back. Floral glumes ciliate,

lower broad-elliptic, about 4-2 mm. long, upper broad-ovate, 3-3 mm. long, 2-lobed, awn about
106 mm. long, sometimes much reduced. Anthers up to 4-2 mm. long. Grain tightly
_enclosed in the glumes or the top slightly exposed, obovate-oblong in outline, 3-3-3-8 mm. by
2-1-24 mm., brown; embryo-mark distinct; nerves obliterated. Pedicelled spikelet neuter,
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persistent, lanceolate to linear-oblong, acute, about 4*2 mm. long, reddish; lower involucral
glume 9-10-, upper about 7-nerved.

Distribution : Lower Guinea. Occasionally cultivated in the Mediterranean region from
Madeira to India, also introduced into Australia, the West Indies and Brazil.

4. SORGHUM DUBRA Stapf.

Sorghum Durra Stapf in FL. Trop. Afr. IX (1917) 129.

Holcus Durra Forsk. Fl. Aeg.-Arab. (1775) 174.

H. Buna (sphalm.) Gmelin Syst. 173.

Andropogon Sorghum var. aegyptiacus Eoern. in Aschers. & Schweinf. IT1. FL. Egypte (1887) 164*

A. Sorghum, subsp. sativus, var. Durra et aegyptiacus Hack. Monogr. Androp. (1889) 516.

A. Sorghum, subsp. sativus> var. Durra Ghiov. in Ann. Istit. Bot. Roma, VIII, 24.

A. Sorghum var. niloticus et Schweinfurthianus Koern. in Aschers. & Schweinf. 1. c. 778, 779.

A. Sorghum var. arabicus et rubrocernuzts Koern. in Bull. Herb. Boiss. II, App. II, r*
(p*obabiliter).

Etymology : Durra is the name of the plant in Egypt.

Description : An annual. Culms stout, up to 4 m. high and even more, 20-40-noded-
Leaf-sheaths finely pubescent at the nodes; ligules very short, shortly ciliate; blades up to
40 cm. by 5 cm., quite glabrous (? always).

Panicle usually quite compact, ovoid or ellipsoid, erect or sometimes recurved, 10-15 cm.
by 5-10 cm.; branches erect, more or less flexuous, rather slender, rough to spinulously
ciliolate, particularly upwards, ciliate to subvillous at the base the longest up to one-half or'
one-third the length of the panicle, divided from very low down. Racemes compact, tough,
about 8-5 mm. long (in flower), mostly 3- or 4-noded; joints somewhat stout, flattened, 1 to-
almost 2 mm. long, whitish-ciliate; pedicels similar, but still shorter. Sessile spikelet
rhombic-obovoid, subacute (in flower), greenish or straw-coloured, with greenish tips,
ultimately whitish or variously brown, dark red or black, awned or awnless, callus-beard
scanty. Involucral glumes equal, coriaceous up to beyond \ or §, then papery, unevenly
strigillose, particularly at the tips and sides ; lower with a broad triangular greenish strongly
nerved tip, about 12-nerved with 3 or 4 finer nerves interspersed, 2-keeled upwards (keels
rough), more or less flattened out and very broad to rotundate when mature with the tips
worn off and the back glossy; upper broad, 9-nerved with some additional finer nerves, slightly
keeled upwards. Floral glumes ciliate ; lower ovate-elliptic, over 4*°2 mm. long ; upper broad-
ovate, 2-toothed, 4-2 mm. long, awn up to 10-5 mm. long, mostly much shorter and then
hardly twisted and differentiated into column and bristle or quite suppressed. Anthers over
2 mm. long. Grain subglobose, slightly compressed, with a broad rounded much exposed top,
white, yellow or variously reddish, 5-3 by 5-3 mm., nerveless, embryo-mark faint. Pedicelled
spikelet neuter (? always) persistent, lanceolate to linear-oblong, subacute, up to 6-3 mm. long,,
greenish or reddish, lower 11-, upper 7-nerved.

Distribution : Nileland of tropical Africa, Arabia, Afghanistan, India.

5. SORGHUM PAFYBASCENS Stapf.

Sorghum papyrascms Stapf in F1. Trop. Afr. IX (1917) 131.

Etymology : Papyrascens means resembling paper.

Description : Only mature panicles were known to Stapf. Culms up to 17 mm. across
at the base of the panicle.

Panicle erect, oblong to oblanceolate in outline, contracted, dense, up to over 30 cm. by
10-13 cm.; branches more or less whorled, often many to a whorl, erect, the longer slightly
arching, rather robust, like the branchlets rough to spinulously ciliolate upwards and softly
ciliate or pubescent in addition, villous at the base or 12 mm. above it, following (longest)
up to 15 cm. long and undivided for 5-7] cm. from the base. Racemes tough, up to 4-noded
and 18 mm. long, dense, much crowded; joints moderately slender, up to over 3-3 mm. long,
shortly white-ciliate; pedicels similar 1-2-7 mm. long. Sessile spikelet oblong (in flower)]
at length ovoid or oblong-ovoid, tight or somewhat inflated, closed, up to 9-5 mm. long'
permanently pale straw-coloured or reddish; callus-beard very short. Involucral glumes
equal, papery and transparent throughout; lower up to 16-nerved with numerous transverse
veins, very obscurely keeled upwards or keel-less, nerves raised from the base upwards_ softly
pubescent to almost viflous, very imperfectly glabrescent or at length almost glabrous, hair's
white ; upper broad, about 13-nerved, very obscurely keeled upwards, nuch less hairy. Floral
glumes conspicuously ciliate; lower broad-elliptic, 5-3 mm. long; upper broad-ovate entire
and awnless or shortly 2-lobed, with a mucro or an awn up to 6-3 (rarely 10-6) mm. long. lusually
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slightly bent and hardly twisted. Lodicules densely ciliate. ~Grain completely enclosed by the
glumes or partly exposed by their breaking up, obovate to orbicular-obovate in outline, com-
pressed, biconvex, dull white or orange; embryo-mark faint, elliptic, slightly exceeding the
middle of the grain. Fedicelled spikelet neuter, reduced to the involucral glumes, persistent,
linear or linear-lanceolate, acute, p*le straw-coloured or reddish, 6-3-8-5 mm. long, lower 11-13-,
upper 9-nerved, shorter.

Distribution : Nileland of tropical Africa. Also known from India.

6. SORGHUM GEBNUUM Host.

Sorghum cernuum Host Gram. Austr. IV, t. 3; Reichb. Ic. 71. Germ. (1845) t. 80, fig. 406;
Stapf in F1. Trop. Afr. IX (1917) 136.

Hdcus Sorghum Linn. Sp. PL. (1753) 1047 (partim), Mant. II, 500.

H. Dora Mieg. in Act. Helv. VIII (1777) 125, t. 4, fig. 3.

H. cernuus Ard. in Saggi sc. e lett. Acad. Fadova 1,128, t. I11, figs. 1 and 2.

H. compactus Lam. Encycl. 111, 140.

Andropogon compactus Brot. El. Lus. I (1804) 88.

A. cernuus Roxb. F1. Ind. I (1832) 270.

A. Sorghum var. cernuus Koern. in Koern. & Wern. Handb. Getreideb. I (1885) 314.

A. Sorghum, subsp. sativus, var. cernuus Hack. Monogr. Androp. (1889) 515.

Etymology : Cernuum means nodding.

Description : An annual. Culms stout, 3-4 m. high and more, 20-30-noded. Leaf-
sheaths minutely pubescent at the nodes; ligules very short, densely ciliate from the back;
blades linear-lanceolate, over 30 cm. by 6 cm.,'pale green, pubescent to tomentose inside above
the ligule and outside at the junction with the sheath. Panicle erect or recurved, ovoid to
oblong, very compact or somewhat loose, 10-25 cm. by 5-7*5 cm.; branches rather stout below,
rigid, spimdously ciliolate, particularly upwards, softly ciliate to villous at the base, branches
divided almost from the base, the longest 5-7-5 cm. long.

Racemes compact, up to 3- or 4-noded, up to 106 (rarely 12-7) mm. long ; joints rather
stout, compressed 1 mm. long, more or less white-silky-villous; pedicels very similar, of
about the same length. Sessile spikelet ovate with rather broad tips, 5-3 mm. by 3-3-6 mm.,
pale straw-coloured with greenish tips, whitish when mature, awned. Involucral glumes
equal, coriaceous about up to the middle or at the base only, otherwise papery and often
partly spongy, white-silky-villous all over or glabrous on the coriaceous portion of the back;
I6wer 12-nerved (with the nerves distinct upwards and sometimes with a few very delicate
additional nerves interspersed), sharply 2-keeled upwards with the keels spinulously ciliolate
and abruptly ending, forming minute teeth between which the hyaline end of the tip protrudes ;
upper very broad, about 12-nerved, .slightly keeled upwards. Floral glumes very densely
ciliate; lower broad-ovate, 2-lobed, 42 mm. long, upper broad elliptic-oblong; awn about
85 nun. long with the bristle half the length of the long-exserted column or more or less
reduced. Anthers 3-3 mm. long. Grain equalling the glumes or more or less exserted,
orbicular or orbicular-obovate in outline, more or less compressed, 4-2-5-3 mm. by 4-2 mm.,
white, dull; embryo-mark indistinct. Pedicelled spikelet neuter, linear-lanceolate, 4*2 mm.
long, pubescent, lower involucral glume 11-, upper 10-nerved.

Distribution : Upper Guinea, North Central tropical Africa, N. Africa, the Orient fco
Turkestan and N. India as far as Manipur.

27. CLEISTACHNE Benth.

Tall, rather coarse grasses, annual according to Stapf, perennial according to Hook. f.
Leaves long, narrow, flat, with stout midribs. Panicles narrow, more or less contracted, greyish
or fulvously hairy. Spikelets solitary, all alike, hermaphrodite, pedicelled on the tough rhachis
of racemosely arranged or panicled racemes, falling entire from the thickened tips of the pedicels.

Florets 2, lower reduced to an empty valve, upper hermaphrodite. Involucral glumes
equal, very similar, with involute margins, more or leas coriaceous, delicately 7-9-nervod,
muticous. Floral glumes hyaline, lower 2-nerved, upper 2-dentate or subentire, 3-nerved,
with a twisted flexuous awn from the sinus or tip ; palea very minute, ciliate. Lodicules 2,
broad-cuneate, sparingly ciliate. Stamens 3. Stigmas laterally exserted.. plumose. Grain
oblong to obovoid-oblung, very obtuse or truncate ; embryo half the length of the grain.

Species -3. Western India; tropical Africa.
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1. CLEISTAOHNE STOCKSII Hook. f.

PLATE 39.

Cleistachne Stocksii Hook, f. F1. Brit. Ind. VII (1896) 163; Blatter & McCann in Journ. Bomb.

Nat. Hist. Soc. 32 (1928) 408.

Etymology : Cleistachne is derived from kkistos, shut and achnay chaff, husk, alluding
to the involucral glumes completely enveloping the floral glumes.—J. E. Stocks (1822-54),
belonged to the Bombay Medical Staff. Travelled and collected in Sind, Baluchistan.

Description : Stem tall, stout, simple. Leaves 30-40 cm. by 12 mm. finely acuminate,
softly hairy, midrib stout, margins slightly thickened, ciliolate, sheath terete, ligule oblong,
coriaceous.

Panicle 15-20 cm. long, long-peduncled, suberect; rhachis and branches sparsely ciliate,
pedicels of spikelets strigose with brig'ht yellow hairs. Spikelets 5 mm. long, crowded,
dark brown, callus short, bearded. Lower involucral glume dark brown, obscurely many-
nerved, hirsute, shining, upper like lower, but narrower, nearly glabrous. Lower floral
glume 7-nerved, margins infolded, tip hispid, upper a twisted awn, 16-25 mm. long, dilated
at the base into a hyaline, entire, 3-nerved membrane, embracing the minute, ovate, obtuse:
PI].Ba.

Locality : Konkan : Tungar forest, Bassein (Bhide!).

Distribution : So far only found inMalabas on the Bababoodan Hills.

Explanation of Plate 39 : Cleistachne Stocksii Hook, f.

1. Fart of rhachis.
. Spikelet.
. Lower invol. glume.
. Upper invol. glume.
. Lower floral glume.
. Upper floral glume.
. Palea of upper floral glume and lodicules.
. Ligule.
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28. VETIVERIA Thouars.

Coarse, perennial, glabrous grasses; rhizomes stout; culms stout, more or less compressed
below. Leaf-blades firm to hard, conduplicate in bud, then flattening out, at least upwards,
gradually passing into the sheath; lower sheaths much compressed, flabellate-imbricate.

Panicles erect, long, of many-rayed whorls of slender simple or rarely compound racemes,
glabrous except for the frequently bearded calli. Spikelets 2-nate, of each pair subsimilar,
differing in sex, one sessile, the other pedicelled, on the articulate fragile rhachis of copiously
whorled (rarely panicled) peduncled 3- to many-jointed racemes, the sessile spikelets falling
with tha cntigneun jeint and tha acoarnpueying padidlad apiklek or o bt the sooarpanying
pedicel; joints and pedicels slender, slightly and gradually thickened upwards. Florets 2,
lower reduced to an empty glume, upper hermaphrodite in the sessile, male in the pedicelled
spikelets. Sessile spikelet laterally slightly compressed, awned or awnless. Involucral glumes
equal, lower more or less coriaceous or chartaceous with a broad rounded back and subinflexed
margins, usually muticous, upper boat-shaped, keeled upwards, with broad hyaline ciliate,
margins, muticous, mucronate or aristulate. Floral glumes hyaline, of lower floret 2-nerved,
of upper minutely 2-dentatc, nmticous or mucronulate or with a perfect or imperfect awn from
the sinus. Falea minute, hyaline, nerveless. Lodicules 2 glabrous. Stamens 3. Stigmas
laterally exserted; styles subterminal. Grain oblong, slightly oblique at top. Pedicelled
spikelet dorsally compressed; involucral glumes much thinner than in the sessile, like the floral
ghuny Te0ally numle,

Species about 7 Tropics of the Old World, one introduced into the New World.

1. Leaves 5-13 cm. long. Panicle 15-18 cm. long . . 1. 7. Lawsoni.
2. Leaves 30-90 cm. long. Panicle up to over 30 cm. long 2. V. zizanioides.

1. VETIVERIA LAWSONI Blatter k McCann.

Vetiveria Lawsoni Blatter & McCann in Journ. Bomb. N.at. Hist. Soc. 32 (1928) 409.
Andropogon Lawsoni Hook f. F1. Brit. Ind. VII (1896) 187.
Etymology : Vetlverla comes from Vetiver, the Tamil vernacular name of the plant —

M. A. Lawson (1840-96) was Director of the Bot. Department of Ootacamund and coritribute
to the Fl. Brit. Ind. oTM2
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Description : Bootstock stout, horizontal. Stem erect, simple, slender, internodes vei®
long. Leaves chiefly subradical, 5-13 cm. by 5 mm., exactly linear, rigid, curved, acute o7
obtuse, tips serrulate, base not contracted, margins ciliate, nerves 4-8, strong; sheaths com?®
pressed, of lower very short, of cauline very.long, striate ; ligule a ridge of hairs.

Panicle 15-18 cm. long, narrow, elongate, branches or peduncles of spikes opposite and
fascicled, branchlets slender, puberulous with a white scurf. Spikes 6-12 mm. long, pale
reddish, erect; joints 6-8, very obliquely truncate, tips obscurely ciliate, pedicels nearly
equalling the spikelet, slender, compressed. Sessile spikelets 4 mm. long, linear-lanceolate,
callus bearded with silky hairs. Lower involucral glume linear, rigid, coriaceous, tip obtuse,
bristly, keels muricate, scaberulous margins inflexed, upper involucral glume cymbiform, tip
2-iid,; awn longer than the glume, base ciliate, keel pectinately ciliate above the middle.
Lower floral, glume oblong, ciliate, nerveless, upper arched, linear, obtusely 2-dentate, ."awn
very slender. Palea oblong, ciliate, nerveless. Anthers long. Pedicelled spikelets. male,
longer and narrower than the sessile, callus naked; lower involucral glume 3-nerved, awned,
keels pectinately cilliate, upper acuminate, awned. Floral glumes oblong, obtuse, ciliate,

Locality : S. M. Country: Dharwar District, very common (Sedgwick 2170 !); Dharwar
(McCann A277 !).

Ecology : Very abundant and the main constituent of pastures in the Mallad tract of the
Carnatic.

Dlstrlbutlon : S. Mardtha Country, Mysore.

2. VETIVERIA ZIZANIOIDES Stapf.

PLATE 40.

Vetiveria zizanioides Stapf in Kew Bull. (1906) 346-49, 362 ; in Fl. Trop. Afr. IX (1917) 157.

F. odorata Virey in Journ. de Pharm. 1 ser. XIII, 499.

7. arundinaeea et muricata Griseb. Fl. Brit. W. Ind. (1864) 599, 500.

Phalaris zizanioides Linn. Mant. Alt. (1771) 183.

Andropogon muricatus Retz. Obs. 111 (1783) 43 ; Roxb. FI. Ind. I (1832) 265 ; Grah. Cat. Bomb.
PL (1839) 238-; Griff. Ic. PL As. 1.139, fig. 57,1.155, fig. 1; Dalz. & Gibs. Bomb. F1. (1861)
302 ; Duthie Grasses N. W. Ind. (1883) 90, Fodder Grasses N. Ind. (1888) 36, t. 24.

A. Festucoides J. S. Presl in 0. B. Presl Reliq. Haenk. I (1830) 340.

A. squdrrosus Hack; (non Linn, f.) var. genuinus Hack. Monogr. Androp. (1889) 542-44.

A. squarrosus Hook. f. {mm Timi. f.) in F1. Brit. Ind. VII (1896) 186.

A. squarrosus Cooke (<non Linn, f.) in F1. Bomb. II (1908) 991.

Agrostis verticillata Lam. 111. Gen. I, 162.

Anatherum muricaium Beauv. Agrost. Expl. Planch. (1812) 15.

J. D. Hooker and Cooke and many others have followed Hackel in calling this plant Andro-
pogon squarrosus Linn, f. Stapf (in Kew Bull. 1906, 347) has explained that this name applies
to quite a different plant: " No notice was taken of Scheuchzefs description or of Petiver's
and Du Bois's specimens, and when Linnaeus, about 1770,' received the grass from Koenig he
described it as something new under the name Phalaris zizanioides. Koemg, however, also
sent specimens of the grass to Retzius, who published it as Andropogon muricatus® in 1783. This
name, which was suggested by Koenlg himself, was subsequently adopted by Roxburgh and
most other botanists. More recently,’ however it has been replaced by Andropogon squarrosus,
a name adopted by the younger Linnaeus® for a plant, also communicated by Koenig, who
found it " circa Zeylonam natans supra stagna profundiora” and entirely dktinct from
Andropogon muricatus. The specimen is still in Linnaeus' herbarium and was correctly
identified by B. Brown’ with his Panicum abortivum, thatis Chamaeraphis spinescens, a charac-
teristic floating grass of the Indo-Malayan region. Retzius® himself is responsible for the
erroneous reduction of Andropogon squarrosus to Andropogon muricatus which recently has been
revived, although Roxburgh’ long ago drew attention to the confusion. ' Zizanioides' being
the earliest specific epithet, it will have to be adopted for the ' Khas Khas,' so that its name
under Vetiveria mustbe " V. Zzizanioides."

Vernacular names : Vala, Ushir, Valo, Bala, Khas-Khas of the Anglo-Indians.

Etymology : Zizanioides means resembling zizania or the Greek zizanion which, with the
ancients, was a weed in cornfields.

Llnnaeus Mant. Alt. (1771) 183.
* Retz. Ofreerv 111 (1783) 43,
3Haokel Andlopo D. C. Monogr. Plianer., V 1 (1889) 542.
 Linn, f Su pl. (1g781) 433.
* R. Brown JHL. Nov. Holl. (1810) 193.
*Rete., l.c.,V(1780)21.
» Roxburgh, F1. Ind. M. Carey & Wall., I (V>20) 270.
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Description : A densely tufted perennial grass. Bootstock branching with spongy
.7 tomatic roots. Culms stout, up to over 1-8 m. high, usually sheathed all along. Leaf-sheathe
compressed, especially the lower which are sharply keeled and fan-like, imbricate, very smooth,
firm ; ligules reduced to a scarious rim; blades narrowly linear, acute, 30-90 cm. long, 4-2-10%6
mm. wide, erect, rigid, firm or somewhat spongy, usually glabrous, rarely more or less hairy
downwards on the face, pale green, midrib slender, lateral nerves close, 6 or more on each side,
rather stout, slightly prominent, margin spinulously rough.

Panicle oblong, up to over 30 cm. long, usually contracted; rhachis stout, smooth;
whorls 6-10 with up to 20 rays; branches oblique to suberect, naked for up to 5 cm.,
filiform, slightly rough. Racemes up to 5 (rarely 7-5) cm. long, very slender; joints about as
long as the sessile spikelets or sometimes distinctly exceeding them, smooth or more or less
rough, minutely and unequally ciliolate at the slightly oblique tips; pedicels similar, but
siiorter. Sessile spikelet linear-lanceolate to almost linear, acute or subacute, 4*24*§ mm.
luug> yellowish, olive- or violet-brown or purplish to almost black; callus obtuse, under
1 mm. long, glabrous. Involucral glumes acute, coriaceous, lower muriculate all over the
back, 5-nerved, lateral nerves close, very fine; upper spinulously muricate on the kee. Lower
floral glume as long as the involucral glumes, acute, reveisedly ciliolate, upper up to 3*3 mm.
long, narrow, oblong-lanceolate, mucronulate, eciliate. Lodicules 2, quadrate and conspicuous,
though small. Styles and stigmas short. Stigmas purple. Anthers 2-3*3 mm. long. Pedicelled
spikelet sparingly aculeolate or almost smooth; upper floral glume entire, acute.

Locality : Gujarat: Boad to Lasandra (Ghibber!); Daman (Bhide!); Ahmedabad,
common in damp valleys (Sedgwick!).

Konkan: Ghatkopar, Horse-shoe Valley (McCann 9957 !).
N. Kanara: Dandeli (Talbot 2209!).

Cooke 1. c. classes this species amongst non-indigenous plants. We are of opinion that
it is indigenous in most parts of the Presidency.

Ecology : Common on the banks of rivers and in rich marshy soil.

Distribution : Practically over the whole of India and eastwards to Burma. Occasionally
cultivated. Lower Guinea in tropical Africa. Throughout the Malayan region only cultivated
or as an escape. Introduced into the Mascarenes, the West Indies and Brazil.

Economic uses : The roots are woven into screens and tatties to be hung over doors or
set in windows, in hot weather, when sprinkled with water, they cool and perfume the air. The
root in the powdered state enters into the composition of an Abir or perfumed powder used
by the Hindus at the Holi festival (Watt).

" The distillation of Vetiver oil in India seems to be of very limited extent and there is
hardly any export." (Stapf).

Medicinal uses : See Dymock Pharmacographia Indica, III, 571; Dutt Materia Med.
Hind. (1900) 321.

Early History : See Stapf Eew Bull. (1906) 346-47.

Explanation of Plate 40 : Vetiveria zizanioides Stapf.

. Pedicelled and sessile spikelets.
. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume.

. Upper floral glume.

. Palea of upper floral glume.

. Stamens, ovary, and styles.

Sessile spikelet.
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29. CHRYSOPOGON Trin.

Perennial (at least in the Old World). Leaf-blades narrow.

Panicles usually lax, of whorls of simple or basally divided filiform branches, rarely the
branches 2-nate or solitary. Spikelets in threes at the ends of the branchlets of terminal
panicles, one sessile, the otiher 2 pedicelled, the three falling entire from the thickened, nearly
always bearded, oblique tips of the peduncles; exceptionally 2-nate in 2-jointed racemes,
one sessile, the other pedicelled, each sessile spikelet falling with the contiguous joint and
its pedicelled companion, pedicels and joints, if present linear-filiform, never longitudinally
grooved or appendaged. Florets 2, lower reduced to an empty glume, upper hermaphrodite
in the sessile, male or neuter in the pedicelled spikelet. Sessile spikelets usually laterally
compressed, awned.* Involucra] glumes subequal; lower coriaceous or chartaceous, involute
with a rounded back or complicate and more or less keeled upwards, upper boat-shaped,
more or less keeled. Floral glumes hyaline, lower 2-nerved, upper linear, entire or 2-dentate
with a usually perfect awn from the sinus. Palea O or small, hyaline, nerveless. Lodicules 2
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small, glabrous. Stamens 3. Stigmas exserted laterally low down. Grain linear, laterally
compressed; embryo half the length of the grain; scuteUum linear-oblong. Pedicelled spikelet
dorsally compressed, awnless or aristulate.
. Species about 18.—Hot parts of the Old World, only a few entermg the temperate zone.
One in Florida and Cuba.
Cooke (II, 984-986) describes 4 species of Andropogon belonging to the section Chrys-
opogon: A. aciculatus Retz., A. lancearius Hook, f., A. monticola Schult., and A. Aucheri Boiss.
To these we add 4 species not noted from the Presidency before: Chrysopogon Wightianuz
Nees, Oh. asper Heyne, Oh. polyphyUus Blatter & McCann, and Oh. GryUus Trin.

A. Pedicels of the upper spikelets half as long as the sessile spike-
lets or longer.
I. Pedicels of upper spikelets glabrous or nearly so.

1. Stems erect. Leaves 15-45 cm. long . . 1. (7. QryUus.

2. Stems creeping below. Leaves 2-13 cm. long . 2. 0. aciculatus.
I1. Pedicels of upper spikelets villous with rusty rarely

pale hairs.

1. Lower involucral glume of pedicelled spikelets
long-awned, upper not or very shortly awned.

a. Callus long villous all round . . . 3. C. asper.
b. Callus glabrous in front . . . 4. C. lancearius.
_2. Involucral glumes of pedlcelled spikelets both
awned. . . 5. C. Wightianus.
B. Pedicel of upper spikelets not half as long as the sess1le spikelets. '
I. Lower sheaths compressed. . . . 6. 0. montanus.

I1. Lower sheaths terete. ,
1. Leaves, peduncle and branches of panicle

glabrous. . . A1.0. polyphyUus.
2. Leaves, peduncle and branches of panicle *
not glabrous. . . . . * 8.0. Aucheri.

1. CHRYSOPOGON GBYLLUS Trin.

PLATE 41.

Chrysopogon QryUus Trin. Fund. Agrost. (1820) 188; Nees Gen. F1. Germ. Monocot. I, t. 93 ;.
Benth. Fl. Austral. VII (1878) 537.

Andropogon GryUus Linn. Cent. PL. II, 33; Hack. Monogr. Androp. (1889) 550; Host Gram.
Austr. 11, 1, t. 1; Sibth. Fl. Graec. 1.1. 67 ; Duthie Grasses N. W. Ind. (1883) 22, Fodder
Grasses N. Ind. (1888) 40; Hook, f. F1. Brit. Ind. VII (1896) 187 ; Collett F1. Siml. (1902)
602, fig. 191.

A. echinulatus, glabratus et Royleanus Steud. Syn. PL. Glum. (1855) 395, 397.

Chrysopogon. glabratus Trin. in Mem. Acad. Petersb. ser. 6, I (1833) 318.

Rhaphis GryUus Desv. Opusc. (1831) 69.

22. echinulata Nees in Eoyle 111. Bot. Himal. 417.

Pollinia GryUus Spreng. Pugill. I1, 10; Beichb. Ic. Fl. Germ. t. 54.

Aplu&a GryUus Presl Cyp. & Gram. Sic. (1820) 55.

Hoteus gryUus et pallidus Br. Prodr. (1810) 199.

Etymology : Chrysopogon is derived from chrysos, gold, and pogon, beard.

Description : Stems simple, forming dense hard tufts, erect, 15 cm. to 15 m. high; nodes
smooth. Leaves 15-45 by 4-8 mm., linear, acute, glabrous or hirsute, margins serrulate ; sheath
keeled above, glabrous or pubescent.

Panicle large, 12-20 cm., rhachis angular, scabrid, axil bearded, branches long, 5-10 cm.,
capillary, spreading, 51mple or branched, usually very many in a whorl and bearing 2-4 spikes,
tips obliquely truncate and densely bearded. Sessile spikelets 5-8 mm., callus straight, acute.
Lower involucral glume coriaceous, 2-toothed, dorsally rounded with 2 muricate or mamillate
keels or channels, shining, smooth or scab”rulous, margins broadly involute, upper chartaceous,
hyaline, lanceolate, mucronate or aristulate, awn equalling the spikelet or shorter, keel and
sides bristly above the middle. Lower floral glume linear oblong, obtuse, nerveless, upper
linear, minutely 2-toothed, awn minute or 12-35 mm. long. Palea small, oblong, glabrous.
Pedicelled spikelets rather longer than tho. sessile, terete, lanceolate, acuminate; pedicels
glabrous or ciliolate. Lower involucral glume acuminate or aristulate, 5-9-nerved, keels
ciliate above, upper lanceolate, acuminate, ciliate. Floral glumes narrower, ciliate, awn of
upper $ the size of tibp glume.

12 A
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Locality : A’. Kanara: Halyal (Talbot 2088!).

Distribution : Temperate Himalaya from Kashmir to Sikkim, 4,000-9,000 ft. Khasia
Hills, 4,000-5,000 ft., westwards to K Africa and S. Europe, Australia.

Economic uses : Considered to be a good fodder grass in Australia.

Explanation of Plate 41 : Chrysopogon Gryttus Trin.

. Pedicelled and sessile spikelets.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume. Sessile spikelet.
. Stamens, ovary and styles.

. Upper floral glume.
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2. CHBYSOPOGON ACICULATUS Trin.

Chrysopogon aciculatus Trin. Fund. Agrost. (1820) 188 ; Duthie Grasses N. W. Ind. (1883) 22
(acicularis), Fodder Grassés N. Ind. (1888) 39; Benth. EL Hongk. (1861) 424, EL Austral.
VII (1878) 538.

Andropogon aciculatus Ketz. Obs. V(1789) 22 ; Eoxb. FI. Ind. I (1832) 262 ; Grah. Cat. Bomb.
PL (1839) 238; Hack. Monogr. Androp. (1889) 562; Hook, f. FL Brit. Ind. VII (1896)
188 ; Cooke FLL Bomb. II (1908) 984.

A. acicularis Willd. Sp. PL IV, 906.

Rhaphis acicularis Desv. Opusc. (1831) 69.

R. trivalvis Lour. FL Cocliincli. (1790) 553 ; Trin. Sp. Gram. Ic. t 8§, 9,

Centrophorum chinense Trin. Fund. Agrost. (1820) 106, t. 5.—Rheede Hort. Mai. XII, t. 43.

Description : Bootstock woody, creeping; stems erect or ascending, 30-60 cm. long,
slender, leafy chiefly at the base; lower internodes very short, the upper elongate; nodes
glabrous. Leaves densely tufted, 2-5-12-5 cm. by 3-5 mm., linear, obtuse or subacute, flat or
with undulate margins, glaucous, usually glabrous, the margins more or less distantly spinulose ;
sheaths not auricled, the lower short, the upper elongate with a more or less hairy mouth,
ligule a very short membrane.

Panicles 2-5-7*5 cm. long, narrowly oblong, pale green or purplish ; rhachis strict, filiform ;
branches short, spreading, at length erect, capillary, bearing few spikelets. Sessile spikelets
3 mm. long, dorsally compressed ; callus elongate, decurrent on the peduncle and with it laterally
fulvously bearded. Glumes 4; lower involucral glume chartaceous, narrowed from a broad
base to the usually bimucronulate tip, dorsally convex, glabrous on the back, the keels ciliate
with short stiff erect hairs, obscurely 2-3-nerved ; upper involucral glume as long, lanceolate,
acuminate or aristulate, 1-nerved, the keel setosely ciliate; lower floral glume shorter, linear-
otilong, obtuse, 2-nerved; upper floral glume narrow, hyaline, ciliate; awn terminal, about
$ mm. long, not twisted. Pedicellate spikelets reaching 5 mm. long, lanceolate, cuspidately
Acuminate, purplish ; pedicels nearly a$ long as the sessile spikelets, flattened, glarbous except
for a small tuft of hairs at the base; lower involucral glume thin, lanceolate, acuminate,
3-nerved; upper involucral glume a little shorter, acuminate, 3-nerved, ciliate; lower floral
glume hyaline, oblong, acuminate, shorter than, the involucral glumes, nerveless ; upper floral
glume smaller, broader, 3-nerved, ciliate. Anthers 14 mm. long.

Locality : Konkan: Alibag, sandy shore (Ezekiel!).
N. Kanara: Karwar, seashore (Sedgw1ck & Bell 5070 !); Jog, hills (Hallberg
& McCann A272 !).
Distribution : More or [ps& throughout India, Ceylon, tropical Asia, Australia, Polynesia.
Economic uses : According to Haines the leaves which lie close to the ground escape to a
large extent the lips of cattle. The plant is a pest on account of the sharp callus and small
awns sticking to the clothes.

3. CHBYSOPOGON ASPER Heyne.
- Chrysopogon asper Heyne ex Wall. Cat. no. 8784.
Andropogon asper Heyne in Herb. Bottler ex Hook. f.F1. Brit. Ind. VII (1896) 189.

Etymology : Asper means rough.
" Description : Stem 30-90 cm., leafy below, very slender above. Leaves distichous, 30-45
dtn. by 12-18 jnm., broadly linear, acute, cordate, coriaceous, flat, smooth, 11-nerved, midrib
Very slender, spinulose beneath, margins spinulosely serrulate, and with a few Ion g tubercle-
based cilid towards the broad semiamplexicaul base ; sheaths broad, compressed, laxl y hirsute,
lower ones 12 inm, broad, keeled, armed with scattered tubercle-based hairs.
Panicle 18 cm. loii£, narrow, of many whorls of short, unequal, simple, smooth, erect
anches lamina- vnlihirv nirely 2 erect spikes, tips very shortly bearc'ed. Sessile spikelets
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6 mm. long, pale, coriaceous, callus up to 2 mm., long, villous all round. Lower involucral
glume hispid beneath, the tip strongly compressed above ; upper with the keel and sides more
or less hispid above the middle awn as long ag the glume or shorter. Lower floral glume
shorter than the upper involucral, narrow, obtuse, 2-nerved, ciliate, upper consisting of the
linear, hyaline, 3-nerved base of the awn, awn 35-50 mm. long. Pedicelled spikelets 8 mm.
long, narrowly lanceolate, 7-nerved, pale shining, keels ciliate ; pedicels very shortly rufous-
villous on both margins, excised at the tip in a semicircle; lower involucral glume thin, tip
2-dentate, nerves strong, subequidistant, or the 3 lateral on each side submarginal, margins
narrowly incurved, keels ciliolate from base to tip, upper lanceolate, acuminate, 3-nerved*
ciliolate. Lower floral glume linear-oblong, 2-nerved, ciliate, upper narrowly lanceolate,
1-nerved. .

Locality : N. Kanara: Tinai (Talbot 2564!).

Distribution : Madras: Pulicat Hills, N. Kanara.

4. CHRYSOPOGON LANCEAKIUS Haines.

Chrysopogon lancearius Haines in Haines Bot. Bih. and Or. (1924) 1036.
Andropogon lancearius Hook. f. F1. Brit. Ind. VII (1896) 190 ; Cooke F1. Bomb. II (1908) 985.

Description : Stem 60-90 cm.- high or more, leafy upwards; nodes glabrous. Leaves
30-35 cm. by 813 mm., lanceolate, acuminate, narrowed from below the middle to the base,
smooth on both surfaces, flat, midrib broad, white above, margins minutely sphmlose ; sheaths
keeled, quite glabrous; ligule a row of fine short hairs.

Panicle 15 cm. long, narrow, of many whoris of simple smooth fcrect branches bearing
solitary erect racemes. Sessile spikelets 6 mm. long; callus about 1-5 mm. long, glabrous in
front. Glumes 4; lower involucral glume .nearly 6 mm. long, oblong, chartaceous, truncate
or notched, obscurely 5-nerved ; upper involucral glume 5 mm. long, oblong, chartaceous, shortly
ciliate on the keels, otherwise glabrous, cleft at the apex into 2 acute lobes ; lower floral glume
4 mm. long, linear-oblong, obtuse, hyaline ; upper floral glume 2-5 mm. long, linear, hyaline;
awn 4 cm. long, the column much twisted and densely hairy with reddish brown hairs. Pedi-
cellate spikelets nearly 8 mm. long (not including the awn), lanceolate, acute, awned ; pedicels
nearly white, 4 mm. long, flattened, ciliate with long reddish brown hairs. Lower mvolucral
glume lanceolate, acute, 2-toothed at the tip, with an awn about 2*S mm. long, between the
acicular teeth, 7-nerved, membranous, glabrous ; upper involucral glume as long as the lower,
lanceolate, acuminate, membranous, 5-nerved ; lower floral glume shorter, linear-oblong, obtuse,
ciliate, hyaline ; upper floral glume hyaline.

Locality : W. Ghats : Panchgani (Blatter & Hallberg B1230 !); Castle Kock (Woodrow),
Seems to be very rare in the Presidency.

Distribution : Sikkim Himalaya, Bihar, Chota Nagpur, Orissa, W. Peninsula.

Economic uses : A good fodder according to Haines.

5. CHRYSOPOGON WIGHTIANUS Nees.

Chrysopogon Wightianus Nees ex Steud. Syn. PI. Glum. (1855) 397.
Andropogon Wightianus Steud. 1. c. 395 ; Hook. f. Fl. Brit. Ind. VII (1896) 191.
A. aristulatus Hochst. ex Steud. 1. c. 397 ; Hack. Monogr. Androp. (1889) 556.
A. breviaristatus Steud. 1. c. 396.

Rftaphis oriental-is Desv. Opusc. (1831) 69.

R. WigJUianus Nees ex Steud. 1. c.

Etymology : Wightianus. given m iiuuour of Robert Wight (1790-1872), Supermtendent
of the Botanical Gardens, Madras, author of numerous botanical works.

Description : Very variable in habit. Stems short or long, erect or ascending from a short
stout creeping stock. Leaves 7-25 cm. long, linear, acute, rigid, from glabrous to pubescent
on both surfaces and with sometimes tubercle-based hnii.< <pinnloso]v serrulate; sheaths,
glabrous, lower ones compressed ; ligule very short, villous.

Panicle 7-13 cm. long, contracted, lower branches long, few in a whorl, rhachis and branches
minutely hairy ; spikes solitary, green or brownish.  Sessile spikelets subcylindric, 4 mm, long,
callus long, densely bearded with rusty hairs all round. Lower involucral glume laterally
compressed above, minutely truncate, glabrous below, hispid above, obscurely 4-nerved, tip
2-dentate, upper chartaceous, hispid above on the keel and sides, tip 2-lobed, awn as long
as the glume or shorter. Lower floral ~glume linear-oblong, 2-nerved, ciliate, upper consisting
of an awn with a narrowly dilated 2-lobed base, awn 50-65 mm. long, column hispid. Pedicelled
spikelets nearly 12 mm. long, lanceolate, pubescent; pedicel truncate, margins shortly villous.
Lower involucral glume glabrous or pubescent, 7-nerved, awn longer than the plume, keels
ciliate, upper lanceolate, 3-nerved, awn as long as the glume or shorter. Lower floral glume
oblong, 2-nerved, ciliate, upper very narrow, ciliate, nerveless.
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Locality : W. Ghats; Castle Bock (Bhide!).
N. Kanara : Jog to Siddhapur, open grass-land (McCann A273 !)e

Distribution : Madras, Nilgiris, Burma, Assam. (Hackel mentions a specimen gathered

in Ceylon but, according to Hooker f. it seems to be a starved specimen of Ohrysopogon zeylanicus-
Thw.).

6. CHRYSOPOGON MONTANUS Trin.

PLATE 42.

Chrysopogon montanus Trin. in Spreng. Neue Entdeck. 1T (1820-22) 93 ; Haines Bot. Bib. and:
Or. (1924) 1037.

Andropogon monticola Schult. Mant. (1824) 665; Eunth Enum. PL I (1838) 506; Steud. Syn.
PI. Glum. (1855) 395; Hack. Monogr. Androp. (1889) 557 {excl. var. velutinus); Hook. f.
FL Brit. Ind. VII (1896) 192, cum omnibus var.; Cooke Fl. Bomb. II (1908) 985; Hole
in Ind. Forest Mem. I (1911) 108.

A. Sprengelii Kunth Kev. Gram. (1829) 166.

Pollinia. fulva Spreng. Pugill. 11, 93. °

Andropogon Trinii Steud. Syn. PI. Glum. (1854) 395 ; Hack. Monogr. Androp. (1889) 558.

A. ciliolatus, caeruleus et increscens, Steud. 1. c.

Chrysopogon ciliolatus Boiss. Fl. Or. V (1884) 458 {excl. var. Aucheri Boiss.); Duthie Grasses-
N. W. Ind. (1883) 22.

C. caeruleus Duthie 1. c. 23, Fodder Grasses N. Ind. (1888) 39, t. 60.

C. increscens Nees ex Steud. 1. c. 396. i

C. Wightianus var. leucanthus Thw. Enum. PL Zeyl. (1864) 366.

C. serrulatus Trin. in Mem. Ac. Petersb. ser. 6, II (1833) 318, Spec. Gram. t. 331.

C. Esenbechii Arn. in Steud. Syn. (1855) 395.

Rhaphis dliolata et coemlea Nees ex Steud. 1. c. 396, 395.

This synonymy requires an explanation. Chrysopogon montanus Trin. as understood in-
this place comprises HackePs two species Andropogon monticola Schult. and A. Trmii Steud.,
and is identical with Hook, f.'s A. monticola Schult. with all its varieties.

Hackel has two species and he distinguishes them by the following characters :

A. monticola: Upper involucral glume of sessile spikelet keeled, the keel from the base:
up to §-} of its length densely pectinate ciliate with long, rigid, rufous hairs, shortly white hispid
in the upper J.

A. Trinii: Upper involucral glume of sessile spikelet keeled below the apex only, keel
white-ciliate, the lower §-f not keeled and glabrous.

Hook. f. in F. B. I. makes of these species two varieties: var. monticola proper and var.
Trinii, and includes them under A. monticola Schult., adding a third variety: var. rcbustus.

At the same time Hooker confesses : " I am unable to classify the varieties of this common
and variable plant in accordance with geographical areas or other considerations. This, if
possible, must be effected by field-botanists in India.  There is every gradation from the coarsely
hirsute keel of monticola, to the perfectly smooth of some states of Trinii; from the awnless
to long awned gl. I of the pedicelled spikelets, and from the glabrous to the pubescent of the
same organ: the colour of which affords no character ; nor does its length, or that of the cilia
on its keels."

Cooke (II, 985) has adopted the name A. monticola Schult. with Hooker's description and
evidently also the latter's varieties. But his opinion does not count in this case as he has not
seen any specimens from the Bombay Presidency and " was therefore " as he says himself,
" unable to fix definitely the”variety to which the Bombay species belong. They will probably
belong to var. Trinii, H. £ ** What induced Cooke to say that they probably belong to var.
Trinii, we cannot understand, especially as Hooker came to the conclusion that he was not
able to classify the varieties according to geographical areas.

We have examined a great number of specimens from all parts of the Presidency, except
Siiid, Cutch and Eathiawar and we have been able to separate many into the two varieties.
They exhibit almost the same distribution and often both are found M the same locality, with
this exception that var. Trinii has not been observed in N. Eanara, Gujarat and the Eonkan.
But we mugt also mention, and this Is the most important point, that we saw many specimens
all oveT the country which could not be classed under either variety, and it would require
many new varieties if we wanted to give a name to all the different variations. And even
then they would be forms only and not varieties.

Haines seems to Have felt the same difficulty when he tried to classify the montanus material
of Bihar and Orissa. He distinguishes 5 forms. If we wanted to follow the same method for
our area, we doubt whether double the number of forms would yield satisfactory results.
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Stapf describes the specimens from tropical Africa under the name of C. montanus Var
iremulus Stapf. He calls it " one of the several races which constitute the rather polymorphic
species C. montanus Trin., whose area includes Southern Africa, Madagascar and India. The
var. tremulus approaches very closely the var. elatior Stapf, a large-spikeleted parallel to the
var. serrulatus Stapf (Chrysopogon semdatus Trin.) and differs from it apparently only in the
almost quite smooth rhachis and branchlets (a few sharp-pointed hairs may be found under
a-high power) and the pedicels, which are glabrous almost up to the middle, and not ciliate from
e the base." It seems to us (it may look like presumption on our part to criticise our veteran
and highly merited agrostologist) that it is somewhat risky to find new varieties of a protean
species on a few specimens only.

According to Hole all the 3 varieties mentioned by Hooker " appear to vary greatly, as
regards their habit and vigour of growth, in response to the moisture conditions of the habitat
and also according as whether, or not, the plants are habitually grazed, cut for fodder, or periodi-
cally burnt. The colour of the cilia of glume II of the sessile spikelet (pale or white in robustus
and rufous in monticola), accordingly, appears to be the chief difference in the habit, and these
forms appear to have different and fairly defined areas of distribution (monticola occurring
chiefly in Central and Southern India, while robustus is mainly found in N. India, in the outer
N. W. Himalayas and Sub-Himalayan tract." Hole who studied the varieties robustus and
Trinii both from herbarium specimens and in the field has observed that the plant at Dehra
Dun gradually and imperceptibly passes from the typical robustus to the typical Trinii. We
are justified in stating that a similar transition takes place between monticola and Trinii in
Western India. (Of Central and Southern India we have no experience.) We have there-
fore a gradual transition from robustus to Trinii at Dehra Dun, and from Trinii to monticola
in W. India and, consequently, we are not allowed to consider Hooker's varieties as good
varieties.

Vernacular names: Sunthia khad, Agiva, Gogar, Ghora, Dand, Pandhari kusal, Eare
hullu.

Etymology : Montanus refers to hilly country liked by this plant.

Description : A very variable perennial grass. Stems usually slender, erect or genicu-
lately ascending, glabrous, sometimes robust simple or branched, 30 cm. to 1"2 m., but often
attaining 2 m., slightly compressed, solid, developing usually axillary leafy and flowering
branches from all the upper nodes except the one next below the panicle. (The branches
growing within the sheaths push the latter away from the stem which often results in a charac-
teristic fan-shaped appearance.) Blade of uppermost leaf of flowering stem usually mucroni-
fonn, but attaining 8 cm., of lower leaves up to 43 cm. long anc' 8 mm. broad, linear acuminate,
tapering from the base, scabrid on margins, sometimes also scabrid dorsally on midrib, and
scaberulous above, especially towards the apex, often ciliate towards the base with tubercle-
based hairs, at least when young; sheath glabrous, compressed, keeled, especially of the lower
leaves, shorter or longer than the proper internode ; ligule a minute membranous rim.

Panicle 5-15 cm. long, ovate to subcylindric, yellowish to purplish, of several whorls of few
-or many capillary flexuous very unequal branches bearing solitary spikes, branches of flowering
panicle more or less horizontally spreading, of the fruiting panicle erect and closely appressed
to the rhachis, rhachis and branches smooth or scaberulous. Spikelets in clusters of 3, a central
sessile hermaphrodite one with 2 lateral pedicelled male ones, the clusters being terminal and
solitary on the capillary branches of the panicle. Sessile spikelets laterally compressed, 4-7 mm.
long, tip of peduncle brown-bearded, clavate, callus short, witl_l oval scar and dense beard. Lower
involucral glume laterally compressed, narrow-oblong, embracing the margins of the upper,
chartaceous, 2-4-nerved, hispidly ciliate dorsally on keel towards the apex or almost glabrous,
often scaberulous dorsally on nerves and minutely pubescent with appressed hairs dorsally near
margin, apex subtruncate or 2-dentate. Upper involucral glume laterally compressed, broader
than lower, obtusely keeled, subcoriaceous, 3-nerved, margins broad, hyaline, membranous,
eciliate or not, very variable with regard to its hairiness, sometimes almost glabrous, at other
times hispidly ciliate dorsally on keel with long white or ryfous hairs more or less from base to
apex, sometimes also pubescent, or minutely villous dorsally on keel and lateral nerves, awned,
-awn 2-5-6 mm. long, apex entire or 2-lobed. Lower floral glume \ the length of to subequal
the upper involucral glume, linear, hyaline, ciliate, nerveless or indistinctly 1-3- or more-
nerved, apex obtuse. Upper floral glume consisting of the narrow 3-nerved base of the awn,
basal half or § hyaline, membranous, upper portion chartaceous, awn geniculate, 10-18 mm.
long, but also reaching 37 mm. (including the twisted column), margins ciliate or not, apex
entire or 2-lobed. Palea sometimes present, very narrow, 1-25 mm. long. Lodicules 2, cuneate,
glabrous. Anther o, up to 3 mm. long, yellow or purple. Stigmas 2, laterally exserted at
base of spikelet, yellow Pedicelled spikelet dorsally compressed, subequal the sessile spikelet;
pedicel less than half the sessile spikelet, usually about \ the spikelet, densely ciliate on both
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margins with stfE rufous or wliite hairs, the upper of which are shorter than to subequal the
spikelet. Lower involucral glume lanceolate, membranous, 5-7-nerved, minutely pubescent
with appressed hairs dorsally, especially towards the apex, or almost glabrous, sometimes ciliate
dorsally on ‘midrib and marginal nerves, especially towards the apex, acute or shortly awned.
Upper involucral glume subequal to the lower, 3-nerved, margins incurved, long ciliate, apex
acute or mucronate, glabrous dorsally. Floral glumes linear, hyaline, ciliate, nerveless or indis-
tinctly nerved. Palea sometimes present, as in sessile spikelet, but slightly longer, very narrow.

The flowers are much visited by small bees.

Locality : Gujarat: Mahal-Dangs, 800 ft., rainfall 100 in. (Sedgwick & Bell 5391!).

Khandesh: Tapti River (Blatter & Hallberg 5476!); Bhusawal (McCann
5224A i); Nandgaum, Bori River (Blatter & Hallberg 3827 !); Bori, Tapti Island (Blatter &
Hallberg 5146 !); Amalner, Bori River (Blatter & Hallberg 4455 !).

Eonkan: Sion Creek (Sabins A231!).

W. Ghats: Matheran (D'Almeida 9958!).

Deccan: Khandala to Karjat (Blatter & Hallberg A232 !); Kirkee (Talbot!);
Pashan (Gammie!); Mangri, 8 miles E. of Poona (Gammie !); Katraj (Gammie!); Pasarni
Ghat (Blatter & Hallberg B1209!).

8. M. Country: Dumbai (Talbot 2317 !); Badanii (Talbot 2926 !); N. W.
of Dharwar (Sedgwick 3141!); Dharwar, dry pasture land, 2,400 ft., rainfall 34 in. (Sedgwick
1817 !); Konankeri, 1,800 ft., rainfall 35 in. (Sedgwick & Bell 4439 !); Haveri (Talbot 2189 !).

N. Kanara: Jog to Sidhapur, open grass-land (Hallberg & McCann A274 !).

Ecology : This plant forms patches of many individuals, or combines with different
individuals to form associations of a few species. Found generally on dry sandy or stony soil
with little capacity for holding water. See also Hole 1. c. 112-14.

Distribution : Throughout India, especially in hilly tracts, from the N. W. Himalaya
southwards, ascending to 6.000 ft., extends to Ceyloft, Burma, Afghanistan, tropical and S.
Africa, Madagascar.

Economic uses : In Bihar and Orissa this grass is considered to be a valuable fodder, and
Hole, writing of the Siwalik Division, calls it one of the most valuable fodder grasses. In
Mount Abu, according to Lisboa, it is reckoned as a good fodder grass and the grain is used as
food by the natives. But the same writer, under the name of Andropogon semdatus Trin.
(=Chrysopogon montanus var. Trinii) remarks : "' Said to be good fodder, used much in Poona
but reports from other places unfavourable." (J. C. Lisboa, List of Bombay Grasses. Bombay
(1896), 81.) )

The last statement might find an explanation by a suggestive note made by Hole (1. c.
I11): " So far as the local (Dehra Dun) plant is concerned specimens with the more hairy glume
II tend to occur in localities where there is a scarcity of available moisture, both on the dry
ridges and slopes of the Siwalik Hills and also (rarely) on waterlogged soil, and the writer believes
that the characters which have been utilized to define these varieties vary in response to the
factors of the habitat and particularly in response to the available water supply. Provided
that the development of the plants has not been interfered with by grazing, grass-cutting, or
other agency, those plants with the more hairy glume II are usually less robust and less coarse
or rank, than the others, and they are therefore as a rule most valued for fodder and are distin-
guished locally by the vernacular name of dhaula, whereas the coarser plants with smooth
glume are called gurla. As this grass affords a valuable fodder and is sometimes cultivated, in
consequence, it is important to determine the extent to which its characteristics are cons-
tant. If, as suggested above, they depend on the available moisture, it is obvious that cultiva-
tion of this grass on good agricultural land, with a large quantity of available moisture,
would result in producing an inferior class of rank, coarse fodder."

Explanation of Plate 42 : Chrysopogon montanus Trin.

. Pedicelled and sessile spikelets.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume. Sessile spikelet.
. Upper floral glume.

. Stamens, ovary, styles and lodicules.
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7. CHRYSOPOGON POLYPHYLLUS Blatter' & JMcCann.
PLATE 43.

Chrysopogon folyphyUus Blatter & McCann in Joiirn. Bomb. Nat. Hist. Soc. 32 (1928) 41b
Andropogon potyphytyus Hack, ex Hook. f. Fl. Brit. Ind. VII (1896) 194.
A* Aucherivar. polyphyllus Hack, in Herb. Duthie (ex Hook. f. 1. c.)

Etymology : Polypliyllvs means mumyv-frnerd,
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Description : Stem 60-90 cm. high, as thick as a crow-quill or more, stiff, simple or
fastigiately branched, quite glabrous. Leaves crowded or not, 15-25 cm. by 2-4 mm., nairow,
rigid, acuminate, flat, pale glaucous-green, glabrous .on both surfaces coriaceous, midrib and
nerves very slender tiaargins minutely scaberulous; sheaths tere’se, appressed, hard.

Panicle 10-13 cm. long, oblong, subsecund, dense-flowered, ver> pale; branches 6-12 mm.,
very unequal, in many closely approximate whorls, smooth, peduncle slender, quite glabrous
Sessile spikelets 4 mm. long, drooping, white or pale purplish, callus long, /\ mm. long, obtuse,
bearded at the very base only with long fulvous hairs. Glumes as in C. montanus. Lower
involucral glume obtuse, glabrous, keel ciliate towards the tip ; upper not awned, keel glabrous
or ciliate. Upper floral glume with an awn 3-8 mm. long, nearly straight, pale. Pedicelled
spikelets narrowly lanceolate, acuminate, glabrous, 7-nerved, eciliate, not awned, rather longer
than the sessile ; pedicels naked, villous at the tip only.

Can easily be distinguished from C. montanus by the stout naked callus which is bearded
at the base only, and by the naked pedicels which are long villous only at the tip.

Locality : Kathiawar: Porbandar (Bhide!).

Gujarat: Dohad (Bhide!); Watrak Kiver on rocks (Sedgwick 1165!);
Daman (Bhide).

Deccan: Dhond, river-bank (Bhide !),

Distribution : Central Provinces, W. Peninsula.

Explanation of Plate 43 : Chrysopogon polyphyllus Blatter & McCann.
. Pedicel.

. Pedicelled and sessile spikelets.

. Lower invol. glume. "\

. Upper invol. glume

. Lower'floral géume
. Upper floral glume.
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)ESess'ﬂe spikelet.

8. CHRYSOPOGON AUCHERI Stapf.

PLATE 44.

Chrysopogon Aucheri Stepf in Kew Bull. (1907) 211.

Andropogon Aucheri Boiss. Diag. ser. 1, fasc. 5 (1844) 77; Hook. f. Fl. Brit. Ind. VII (1896)
195 ; Cooke F1. Bomb. II (1908) 986.

A. Aucheri var. genuitiuc Hack. Monogr. Androp. (1889) 560.

Chrysopogon ciliolatus var. Aucheri Boiss. F1. Or. V (1881) 458.

Etymology : Aucheri, after Aucher Eloy a French Botanist who explored the Orient from
1830 onwards.

Description : Densely tufted ; stems 15-45 cm. long, simple or sparingly branched, base
thickened; nodes glabr?is. Leaves 5-10 cm. by 2-5-4 mm., linear, acute or acuminate, more
or less pubescent, sometimes undulate, pale green, often ciliate near the base with bulbous-
based hairs ; sheaths usually glabrous, very pale, with a few hairs at the mouth ; ligule a hairy
ridge.

Panicle 5-7%5 cm. long; branches in whorls of 4-6, spreading, then suberect; racemes
usually crowded, rarely 2-nate on a branch. Sessile spikelets 6 mm. long; callus 1*5 mm.
long, villous all over with long silky haiis; lower involucral glume 5 mm. long, linear, with 2
short acicular teeth at the apex, minutely ciliate on the margins, obscurely 5-nerved, char'
taceous; upper involucral glume as long as the lower, oblong, obtuse, 1-nerved, dbaitaceous,
with hyaline margins, the keel ciliate aboye the middle with long silky hairs,; and with a. slender
awn 8 mm. long, the awn ciliate below the middle with long hairs; lower floral glume linear,
obtuse, hyaline; upper floral glume represented by the dilated base of the awn; awn 2-2 cm.
long, base hyaline, dilated. Pedicellate spikelets slightly longer than the sessile, linear-lanceo-
late, acute ; pedicels cuneate, silky-villous from base to apex, less than half as long as the sessile
spikelets; lower involucral glume lanceolate, acute, 6 mm. long, 7-nerved;.u‘ppe'r. involucral
glume lanceolate, acuminate, 3-nerved; lower floral glume shorter, hyaline, 'obWg, acute;
upper floral glume lanceolate, acute, 1-nerved, hyaline. Anthers 3 mm. long.

Stapf thinks that G. Aucheri comprises several geographical races and that thé one from
which the species was first described extends from Arabia through Southern Persia and Balu-
chistan to Sind. He characterises it' by the lower glume of the pedicelled spikelet being usually
awnless or in any case much more shortly awned than the upper, by the glume awns not being
ciliate or ciliate only at the base, and by the longer beards of the pedicels.’

Locality : Sind: Gizri (Sabnis B777!); Jemadar ka Landa, near Karachi (Stocks).

Distribution : Sind Baluchistan, Afghanistan, S. Persia, Arabia (not Africa).

13
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Explanation of Plate 44 : Chrysopogon Aucheri Stapf,

. Pedicelled and sessile spikelets.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume. Sessile spikelet.
. Upper floral glume.

. Stamens, ovary, styles, and lodicules.
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30. ABTHRAXON Beauv.

Annual or perennial slender grasses; stems decumbent, creeping and-branching below.
Leaves short, broad, cordate at the base; sheaths shorter than the internodes.

Eacemes 2-nate, digitate or fasciculate ; rhachis very slender, articulate, fragile. Spikelets
1-flowered, secund, sessile, solitary or with an imperfect pedicellate spikelet, laterally compressed,
deciduous at the internodes; callus bearded. Glumes 4 ; lower involucral glume lanceolate or
linear-lanceolate, acute, thin or subcoriaceous, more or less muriculate or aculeate, margins
hardly incurved; upper involucral glume narrower, lanceolate, acuminate, chartaceous,
keeled; lower floral glume hyaline, paleate, empty; upper floral glume hyaline, awned or
mucronate, bisexual; palea minute or 0. Lodicules 2, cuneate or quadrate. Stamens 1-3.
Styles short; stigmas laterally ezserted. Grain linear or narrowly fusiform.

Species about 20, in the tropical and subtropical regions of the Old World.

The species of this genus are purely monsoon grasses, vegetating during the rains and
putting forth a profusion of flowers in late September, usually towards the end, or early October.

We are of opinion that the species of this genus are in need of revision. A study of the
juvenile forms will throw much light on the subject as there appears to be a considerable amount
-of variation between the young and mature states.

We retain the 6 species mentioned by Cooke 1. c. His A. lanceolatus Hochst. will be
slightly restricted under the name of A. serrulatus Hochst., and the name A. lancifolius Hochst.
will be substituted for A. microphyllus Hochst. and A. quartinianus Nash will take the place

of A. ciliaris Beauv.

I. Awn of spikelets less than 2-5 cm. long; joints of rhachis of
racemes rectangularly truncate.
A. Stamens 3; anthers nearly as long as the upper floral
glume.
1. Spikelets all sessile (not pedicellate) . . . 1. A. inermis.
2. Spikelets sessile and pedicellate.
a. Tall, reaching 90 cm. high; joints of
rhachis sparsely hairy; lower involu-
cral glume acuminate . . . 2. A. serrulatus.
b. A weak grass reaching 30 cm. high; joints
of rhachis densely clothed with silvery
hairs; lower involucral glume 2-£d. . 3. A. Meeboldii.

B. Stamens 2 or 3; anthers not half the length of the
upper floral glume.

1. Lower involucral glume 2-fid . . . , 4. A. lancifolius.
2. Lower involufcral glume entire . . . 5. A. quartinianus.
II. Awn of spikelets 15 cm. or more long; joints of rhachis of
racemes obliquely truncate. : . : . 6. A. jubatus.

1. ABTHBAXON INERMIS Hook. f.
PLATE 45.

Arthraxon inermis Hook. f. EL Brit. Ind. VII (1896) 145; Lisboa Bomb. Grasses (1896) 60:
Cooke EL. Bomb. II (1908) 968. '

Vernacular name: Vanguaxia.

Etymology : Inermis means unarmed.

Description : Stems very slender, much geniculately branched, glabrous; nodes pubes-
cent. Leaves 2-5-3-8 by 1-1-6 cm., ovate, broadly amplexicaul, caudate-acuminate with
setaceous tips, glabrous or sparsely hairy on both sides, ciliate near the base.

Spikes often 3, short, green; peduncle slender, naked. Spikelets oblong-lanceolate all
sessile (none pedicellate), rather distant. Glumes 3 or 4; lower invclucral glume dorsally ton-
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vex, obtuse, oblong-lanceolate, strongly 7-9-nerved, the margins not incurved and as well as
the nerves scabrid ; upper involucral glume as long as the lower, obovate-oblong (when spread
out), obtuse, emarginate, apiculate, 3-nerved, hardly keeled, nearly smooth; lower floral
glume O (or palea of upper floral glume) shorter than the upper involucral glume, lanceolate;
awn basal, twice as long as the spikelets. Anthers very large.
Locality : Konkan: Okda Forest, Thana Dist. (Ryan 718!); Wada Range, Thana Dist.
(Ryan 692!).
W. Ghats: Matheran (Woodrow!); Khandala (McCann 9950!, 9740!);
Marmagao (McCann!); Mahableshwar (Sedgwick & Bell 4513 !, Woodrow); Panchgani (Lisboa);
Castle Rock (Gammie 15678!).
Deccan: Purandhar (McCann 5592 !).
S. M. Country; Derikop, woods (Sedgwick 1845!).
N.Kanara (Sedgwick).
Ecology : A subgregarious plant. In the Kanara forests above Ghats common.
Distribution : W. Peninsula, apparently endemic.
Explanation of Plate 45 : Arthmxon inermis Hook, f.
. Spikelets.
. Lower invol. glume.
. Upper invol. glume.
Lower floral glume.
Upper floral glume.
Stamens, ovary and styles.

R

2. ABTHRAXON SERRULATUS Hochst.

PLATE 40.

Arthraxon serrulatus Hochst. in Flora (1856) 188 ; Stapf in FL. Trop. Afr. IX (1917) 163.

A. lanceolatus Hack. Monogr. Androp. (1889) 348 (excl. var. eehinatus); Duthie Grasses N. W.
Ind. (1883) 17 ; Hook. f. 71. Brit. Ind. VII (1896) 143 (partim, excl. Batraiherum echinatum
Nees in Edinb. Phil. Joum. X VIII (1835) 181).

Andropogon eehinatus Heyne ex Steud. Nomencl. ed. 2 (1840) 91.

Arihraxon eehinatus Hochst. in Flora (1856) 188.

Andropogon lanceolatus Roxb. FI. Ind. I (1832) 257; Cooke FI. Bomb. II (1908) 968
(partim).

A. lanceolatus, var. genuinus, subvar. serrulatus Schweinf. in Bull. Herb. Boiss., 2 ser. II, 10.

"A. serrulatus Link Hort. Berol. I (1809) 241 (quoad specimen, descriptio partim erronea ?); A.
Bich. Tent. FI. Abyss. II (1851) 458.

A. prionodes Steud. Syn. PI. Glum. T (1855) 383.

Batratherum lanceolatum Nees in Edinb. New Phil. Journ. X VIII (1835) 181.

B. serrulatum Hochst. ex Steud. 1. c.

Vernacular names : Harjala, Govinder.

Description : A perennial grass; rhizome short, emitting fascicles of closely set culms
and innovation-shoots, which are more or less thickened below and covered with reddish silky
cataphylls. Stems rather slender, up to 90 cm. high, many-noded, usually finely pubescent,
sometimes glabrous, with vegetative branches below and usually solitary flowering branches
above, the latter subfastigiate. Leaf-blades lanceolate to ovate-lanceolate, setaceously acu-
minate, with a caudate amplexicaul base, glaucous or greenish 2*5-3 cm. long 12-18 mm, wide,
margins cartilaginous, ciliate with the cilia springing from tubercles, smooth, very finely pubes-
cent below or glabrous, primary lateral nerves about 8-11 on each side, fine, slightly raised below ;
ligule 12 mm. long, rounded, membranous; sheaths terete, tight, slightly shorter than the
internodes or exceeding them in the leafy shoots, more or less hairy with tubercle-based hairs
and often softly pubescent at the nodes, the uppermost frequently glabrous.

Racemes 2-5-nate, slender, greenish or suffused with purple or violet, 3 to over 5 cm. long
on a short common axis, the fascicles borne on a slender peduncle, shortly or far exserted from
the supporting bladeless or almost bladeless sheath ; rhachis fragile, shortly bearded at the
nodes; joints narrowly linear, 3-3-6-3 mm. long, hairy on the back and sides, or the lowest
almost glabrous, hairs increasing upwards to more than 2 mm.; pedicels very similar, but much
shorter and more slender. Sessile spikelets narrowly lanceolate-linear to linear, slightly tapering
upwards, up to 74 mm. long (not including the awn), glabrous; callus very short, puberulous.
Glumes 4. Lower involucral glume chartaceous, 6 mm. long, lanceolate., with a minutely trun-
cate hyaline tip, very convex on the back, which is smooth or more often muricate along the
4 indistinct or faintly raided inner, spinulosely muricate along the outer nerves, margam hyaline,
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comparatively wide; upper linear-lanceolate in profile, membranous, 3-nerved, glabrous or
nearly so. Lower floral glume linear, acute, up to 4 mm. long, hyaline, nerveless or obscurely
1-nerved at the base; upper membranous at the base, hyaline upwards, narrowly lanceolate-
linear in profile, 2-dentate, with the teeth minute, sometimes produced into short capillary
bristles, delicately 3-nerved, awned from near the base, awn 8-15 mm. long, very fine, kneed
about the middle, twisted below. Anthers up to 3 mm. long. Grain bacilliform, about 4-2
mm. long. Pedicelled spikelet male, linear-lanceolate, acute, about 5 mm. long. Involucral
glumes subequal, lower herbaceous-chartaceous, acute, scaberulous along the outer and slightly
so on the 4-5 inner nerves or almost smooth, upper slightly shorter, membranous, otherwise
as in the sessile spikelet. Lower floral glume as in the sessile spikelet, upper linear-oblong,
obtuse, nerveless, muticous.

This species includes all the material of the Nileland or tropical Africa, of tropical Arabia
and the greater part of the Indian specimens which, up to now, were ranged under Arthraxon
lanceolatus Hochst. as understood by most authors.

It has been pointed out by Stapf that Arthraxon lanceolatus Hochst., was founded on
Andropogon lanceolatus Boxb., a Goromandel plant, which has larger and wider long-awned
spikelets, with the lower involucral glume very minutely muricate towards the tips only.
Neither of these names can, consequently, be mentioned as synonyms of Arthraxon serrulatus.

Locality : Sind (Stocks 642).

Kathiawar: Morvi (Woodrow).

W. Ghats: Lonavla (Woodrow); Panchgani (Blatter & Hallberg B1277!) ;e
Kamalgad Fort (Fernandez 1767!).

Deccan: Pashan, tank (Gammie 1). .

S. M. Country: S. W. of Dharwar (Sedgwick & Bell 4436!) ; Derikop (Sedg-
wick 2022!); Belgaum, Fort wall (Sedgwick 3013!).

Ecology : Subgregarious. Very common on banks in the Mallad tract of the Carnatic.

Distribution : More or less throughout India, tropical Arabia and tropical Africa (Nile-
land).

Explanation of Plate 46 : Arthraxon serrulatus Hochst.

. Ligule.

. Spikelets.

. Upper invol. glume.

. Lower invol. glume.

. Stamens, ovary, styles and lodicules.*
. Upper floral glume.
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3. ARTHRAXON MEEBOLDII Stapf.

PLATE 47.
Arthraxon Meeboldii Stapf in Eew Bull. (1908) 449 ; Cooke F1. Bomb. II (1908) 969.

Description : Annual; stems 2-3 from the base, shortly prostrate, ascending, 15-30 cm.
long, slender, terete, quite glabrous, often tinged with purple; nodes pubescent. Leaves 2-5
by 0-6-2 cm., ovate lanceolate, finely acuminate, very sparsely hairy with slender bulbous-
based hairs, green above, glaucous beneath, ciliate on the margins with bulbous-based hairs,
base cordate, amplexicaul; sheaths of the lower leaves loose, the others close or the upper more
‘or less tumid, at first-enclosing the panicles, glabrous or with a few scattered hairs and more or
less ciliate margins; ligule about 1-25 mm. long, quadrate, hyaline, shorcly ciliate at the apex.

Inflorescence of pamculate racemes at the apex of the stems; branches 2-4, reaching 5 cm.
long ; joints of the rhachis about 4 mm. long, densely clothed with long silvery hairs ; pedicels
3 mm. long, broad. Sessile spikelets 6-10 mm. long, narrowly linear-lanceolate; callus minute,
bearded. Glumes 4; lower involucral glume when young sometimes silky all over with
a deciduous tomentum, linear-lanceolate, chartaceous, with a purplish 2-fid acumen with very
narrow teeth and with incurved margins, keels serrately muricate from the base up to f of their
length, the murications passing into tubercles which in the upper third of the glume, are ciliate
with fine erect silky hairs; upper involucral glume oblong-lanceolate, setosely acuminate,
membranous, equalling the lower one, 3-nerved, with hyaline margins ; lower floral glume empty
elliptic-oblong, subobtuse, 4 mm. long, nerveless; upper floral glume linear-lanceolate, acute,
rather more than 4 mm. long, hyaline, aristate from near the base, the awn 1-3 cm. long or
more. Pedicellate spikelets closely appressed to the sessile ones, lanceolate, acute, chartaceoua,
shorter than the sessile spikelets; lower involucral glume with rigidly ciliate keels, otherwise
glabrous, 9-nerved; upper involucral glume lanceolate, acute, 3-nevved; lower floral glume
empty, ovate-oblong, hyaline, 4 mm. long; upper floral glume ovate, 2-dentate, ec) uniting the
lower, mucrouulate between the teeth, hyaline, male. Anthers 3 irm. long, bright yellow.
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shorter than the upper involucral glume, lanceolate, acuminate, epaleate; upper floral glume
1-25 mm. long, ovate-lanceolate, subacute, hyaline, with, an awn about 1 cm. long from near the
base, the column of the awn brown, much shorter than the usually purplish capillary subulate
portion.

Locality : Gujarat: Surat (Herb. Dehra Dun!, Cooke!).

Konkan: Tungar Hill, Thana Dist. (Herb. Econ. Bot. Poona!); Parel
(Herb. Econ. Bot. Poona!); Eurla (Garade!); Salsette (Jacquemont 713).

W. Ghats: Castle Eock (Bhide !).

Deccan: Trimbak, Nasik Dist. (Herb. St. X. C. Bombay!).

S. M. Country: Belgaum, Fort walls (Sedgwick 3012!); W. of Dharwar,
banks of road, in forest (Sedgwick 1851!).

N. Kanara: Karwar (Talbot 1308!); Yellapur (Talbot 2084!).

Ecology : A plant growing sporadically. A zerophyte, often on walls.

Distribution : More or less throughout India, Ceylon to Tonkin and S. W. China', tropical
Africa (Upper Guinea, Nileland).

Economic uses : Good fodder for cattle.

Explanation of Plate 48 : Arihraxon hmecifolius Hochst.

. Spikelets.

. Lower invol. glume. ®

. Upper invol. glume. l

. Lower floral glume. Sessile spikelet.
. Upper floral glume. J

. Stamens, ovary and styles. J
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5. ABTHBAXON QUARTINIANUS Nash.

PLATE 49.

Arihraxon quartinianus Nash in North Americ. F1. XVII (1912) 99 ; Merrill in Philipp. Journ.
Sc. Bot. VII (1912) 229; Stapf in F1. Trop. Afr. IX (1917) 166.

A. major Hochst. in Flora (1856) 188,

A. coloratus Hochst. 1. c.

A. plumbeus Hochst. 1. c. 189.

A. violaceus Hochst. 1. c.

A. Schimperi Hochst. 1. c. (partim).

A. ciliaris Rendle in Cat. Afr. PI. Welw. 11, 138, (rnon Beauv.).

A. ciliaris, subsp. quartinianus Hack. Monogr. Androp. (1889) 356 (exd. vars. Hookeri a
oty i)

Alectoridia quartiniana A. Rich. Tent. FL. Abyss. IT (1851) 448, t. 99.
Lucaea major Steud. Syn. PL. Glum. I (1854) 414; Hochst. 1. c. 179.
L. plumbea et violacea Steud. 1. c.

L. Schimperi Hochst. in Flora (1856) 180 (the genuine).
Pleuroplitis plumbea Nees ex Steud. 1. c.

P. violacea Nees ex Steud. 1. c.

P. major Regel in Bull. Acad. Petersb. (1866) 369 {partim).

P. quartiniana Regel 1. c. 376 (parlim).

Andropogon violaceus Heyne ex Steud. I.e.

A. Alectoridia Steud. 1. c. 983.

We wish to substitute A. quartinianus Nash in place of A. ciliaris Beauv. This latter
species which was described-in 1812 has been emended repeatedly since then, and that to such
an extent that it is scarcely possible to recognise the original plant. Hackel made 5 subspecies:
Langsdorffii, submuticus, nudusy Quartinianus, and Vriesii, and 9 varieties. The subspecies
were arranged by him in two leading groups:

1. Joints of rhachis glabrous, or with a few scattered hairs towards the tip (Langsdorffii,
submuticus, nudus).

2. Joints of rhachis, at least the upper, more or less ciliate (Quartinianus, Vriesii). To
these two groups Hooker f. added a third one (F. B. L. VII, 146): .

3. Spikes silkily villous, spikelets 5-7 mm. long, lower involucral glume entire or minutely
2-toothed, awn 12 mm. or more. (This is Arthraxon cuspidatus Hochst., considered by Hackél
08 a distinct species).

Arihraxon quargnianus Nash, and adopted by Stapf 1. c, covers part of the subspecies
Quarltnianus in Hackel's group 2, including var. Quartinianus s. str. and car. coloratw but
excluding var. Hockeri and var. glabrescens. Quartin's specimen no. 14, collected in Abysﬁinial
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and representing a form with large spikelets, lias, according to Stapf, to be considered as the
basis of the species, whilst Schimpeir's 1532, the type of Arthraxon coloratus, stands for the other
extreme.

Arthraxon quartinianus Nash includes all the material of the Bombay Presidency that has
come under our observation.

The rest of A. ciliaris Beauv. et auctorum has to be studied separately, but as the material
lies outside the Presidency we leave it to other botanists to work out their respective material.

Etymology : Quartinianus after the French botanist Quartin.

Description : Annual. Stems very slendef, ascending from a branched, sometimes
prostrate and rooting base, from 8-30 cm. high, smooth, glabrous or finely puberulous below the
inflorescence, with solitary or 2- to 3-nate branches above, internodes mostly exserted. Leaf-
blades ovate-lanceolate to oblong-lanceolate from a cordate amplexicaul base, finely acuminate,
25 to over 50 mm. long by 5-20 mm. broad, flaccid, with scattered tubercle-based hairs on both
sides, ciliate towards the base, primary lateral nerves 3-4 on each side, very fine ; ligules mem-
bi mous, ciliolate, short, truncate ; sheaths lax, the upper very often more or less inflated and
bk leless, more or less hirsute in the upper part with tubercle-based hairs and densely ciliate
along the upper margins, nodes shortly bearded. )

Racemes 1 to about 9, in fascicles, born on filiform, ultimately long exserted peduncles,
2-5-15 cm. long, very, slender, flexuous; rhachis fragile; joints 3-3 mm. long, usually shortly
ciliate, but the uppermost cilia sometimes up to 1-6 mm. long, sometimes glabrous or nearly so ;
pedicels reduced to a minute point or subule. Spikelets solitary, sessile, oblong lanceolate in
profile, somewhat oblique, laterally compressed, including the very minute glabrous or minutely
puberulous callus, 3-34-2 mm. long. Involucral glumes subequal, lower subchartaceous,
acute,,scaberulous along the very slender 7-9 nerves or almost smooth towards the base, upper
obliquely lanceolate to linear-lanceolate in profile, acute or minutely mucronate, 3- (rarely 5-)
nerved, eciliate. Lower floral glume oblong, obtuse, hyaline, obscurely 2-nerved, shorter by
\ than the involucral glumes, upper narrowly linear-lanceolate in profile, 2-2-7 mm. long, awn
from near the base, usually 6-3 mitf? long, more rarely down to 4-2 or up to 8-5 mm. long, very
delicate, kneed and twisted below the middle. Stamens 2.

Locality : Gujarat: Chamargaon (Woodrow).

KlJiandesh : common (McCann!).

Konkan: very common (McCann 1).

W. Ghats : Mahableshwar (Sedgwick & Bell 4501!); Panchgani (Blatter &
Hallberg B1244! B1252! B1257! B1266! B1273! B12901); Ehandala, very common
(McCann!).

S. M. Country: S. W. of Dharwar (Sedgwick & Bell 4434!); Dharwar (Sedg-
wick 3098!); Gadag (Talbot 2304!); Belgaum (Ritchie 796A).

N. Kanara: Halyal (Talbot 2161!); Yellapur (Talbot 1057 !).

Ecology : A subgregarious species. Very abundant in the Mallad tract of the Carnatic.
A xerophyte, often on walls. A very common species on the Ghats, on rocks, banks and walls.
Very variable in size. Flowers in September.

Distribution : From Bihar southwards to Ceylon, tropical Africa (Nileland, Upper and
Lower Guinea, Mozambique Dist.), introduced into Jamaica and Guadeloupe.

Explanation Of Plate 49 : Arthraxon quartinianus Nash.

1. Fedicelled and sessile spikelets.

2. Lower invol. glume.

3. Upper invol. glume.

4. Lower floral glume. Sessile spikelet.
5. Upper floral glume.

6

. Stamens, ovary and styles.

6. ABTHBAXON JUBATUS Hack.

PLATE 60.

Arthraxon jubatus Hack. Monogr. Androp. (1889) 358 ; Hook f. FI. Brit. Ind. VII, 147 ; Cooke
FL Bomb. II (1908) 970. .
Etymology : Jubatus means having a mane or crest.

Description : Annual; stems decumbent, then ascending, 10-30 cm. long, very slender,
terete, quite glabrous, leafy almost to the»apex. Leaves 2-24-5 cm. by 4-8 mm., lanceolate,
acute, flat, thinly membranous, green, undulate, densely pubescent or almost villous on both
surfaces, base subcordate, amplexicaul; sheaths lax, pubescent, the upper spathiform, leafless;
‘ligule very short, truncate, hyaline, glabrous. Floral spathes 3-8-5 cm. long, linear-lanceolate,
.acuminate, green with npembranous margins, pubescent or ‘iilous, enclosing the spikes.
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Racemes 2-nate, on a commoii peduncle, a subsessile and a pedicellate one; the pedicel
slender, pubescent, fragile; joints \ as long as the spikelets and pedicels of upper spikelet
clavate, compressed, pectinately ciliate. Spikelets 2-nate, a sessile and a pedicellate one at
each joint, and a terminal male. Sessile spikelets 1 cm. long, linear-lanceolate; callus 1¥25
mm. long, bearded with hairs equalling itself. Glumes 4; lower involucral glume membranous,
linear, acute, bimucronulate, 2-nerved, the margins hyaline, inflexed; upper involucral glume
rather shorter than the lower, linear-lanceolate, mucronulate, much compressed, 1-nerved, with
hyaline margins; lower floral glume 4 mm. long, narrow, linear, subacute, hyaline, nerveless,
glabrous; upper floral glume \ as long as the uppei involucral glume, lanceolate, acute, glabrous,.
with a very long capillary awn reaching 15 cm. (or more) long, attached at the base; palea
0. Anthers 1-25 mm. long. Pedicellate spikelets 5 mm. long, not awned.

Locality : Konkan (Law, Stocks).

W. Ghats: Kori Fort, 12 miles south of Lonavla (Woodrow); Ehandala, dam
rocks (Hallberg 9788 !j; Fitzgerald Ghat (McCann 3315! 3316!).
Deccan: Lohagad Fort, top (McCann 9789).

Ecology : Very common on perpendicular and overhanging rocks about 7y miles down
the Fitzgerald Ghat Road from Mahableshwar. Flowers in the latter part of September. The
whole plant is not the common grass-green but is of a coppery tint. It apparently requires-
plenty of water as it was observed only in wet situations.

Distribution : W. Peninsula, apparently endemic.

Explanation of Plate 50 : Arthraxon jubatus Hack.

1. Pedicelled and sessile spikelets.

2. Lower invol. glume.

3. Upper invol. glume.

4. Lower floral glume.

5. Upper floral glume. esedle rpilrelod.
6. Stamens, ovary and styles.

7. Upper floral glume (natural size).

31. CAPILLIPEDIUM Stapf.

Annual or perennial grasses. Stems slender, simple or branched, sometimes very copiously,
often bearded at the nodes. Leaf-blade with a rather conspicuous white midrib.

Panicles delicate, when much divided the branchlets at length more or less divergent.
Spikelets small, 2-nate, one sessile, the other pedicelled, similar in shape bn'- differing in sex,
in 1-2- (rarely up to 8-) jointed racemes at the ends of the capillary primary and secondary and'
often tertiary or even quaternary branches of a loose panicle; joints and pedicels finely fili-
form, longitudinally grooved and hyaline in the groove, disarticulating horizontally; sessile
and pedicelled spikelets deciduous, the former with the adjacent joint and pedicel. Florets
2 in the sessile spikelet, lower reduced to an empty valve or quite suppressed in the pedicelled
spikelets, upper hermaphrodite one, male or neuter, in the pedicelled spikelet. Sessile spikelet
dorsally compressed, awned, callus small, shortly bearded. Involucral glumes equal, mem-
branous to subherbaceous; lower 2-keeled, with narrow inflexed margins; upper boat-shaped,
3-nerved, keeled, grooved on both sides along the obtuse keel. Lower floral glume hyaline)
nerveless, upper consisting of a hyaline, linear stipe, firmer upwards, passing into a slender
awn. Palea 0. Lodicules 2, minute, glabrous. Stamens 3. Stigmas exserted laterally, longer
than the styles. Grain oblong-ellipsoid or oblong, dorsally slightly compressed; embryo
exceeding £ of the grain. Pedicelled spikelet awnless, glume, if present, hyaline, nerveless.

Species 6. Tropical and subtropical Asia, Polynesia and Australia, tropical Africa.

Three species, described bj;. Cooke (II, 981, 982) under Andropogon assimilis Steud., A.
Hugelii Hack., and A. filimlmis Hook. f. belong to this genus.

1. Steins more or less suffrutescent below, stiff, erect.
1. Nodes of stem glabrous or bearded; callus shortly

bearded . . . 1. C. assimile.
2. Nodes of stem bearded; callus densely v1110us . . 2. C Hugelii.
IT. Stems decumbent and interlaced, very weak, filiform . . 3. C. filiculme.

]. CAPILLIPEDIUM ASSIMILE A. Camus.

PLATE 51.

Capillipedium ammUe A. Camus Graminees in H. Lecomte Fl. GSn&ale de 'Indo Chm* 7
(1922) 314; Haines Bot. Bib. and Or. (1924) 1028 (A. Camus prius fecit HI!I!IIII !
novam,).
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Andropogon assimilis Steud. in Zoll. Syst. Verz. (1854) 58; Syn. PL Glum. (1855) 397 ; Hook.
f. FL Brit. Ind. VII (1896) 179; Cooke F1. Bomb. II (1908) 981.
A. montanus Benth. Fl. Hongk. (1861) 423, non Roxb., excl. syn.; Hack. Monogr. Andiop.
. (1889) 490, excl. syn. .
Chrysopogon pictus Hance in Ann. Sc. Nat. ser. 5, V (1866) 252.
C. glaucopsis Steud. Syn. PL Glum. I (1854) 397 ; Duthie Grasses N. W. Ind. (1883) 22.
Raphis repens Nees ex Steud. 1. c.

Etymology : Capillipedium is derived from capillus, hair, and pediurn, having a foot, or
in other words, provided with a capillary foot; perhaps referring to the slender stems or more
likely to the branches of the delicate panicle.—Assimile means similar to something, but this
something is not known to us.

Description : Suffruticose, fastigiately branched from a decumbent base; stems 30-60
cm. long, hard, smooth and polished, as thick as a goose-quill at the base, often proliferously
branched; nodes glabrous or bearded. Leaves 7*520 cm. by 2-5-6 mm., linear-lanceolate,
finely acuminate, glabrous or nearly so, with a strong white midnerve ; sheaths usually glabrous
except at the mouth which is sometimes bearded, the upper sheaths appressed, the lower open,
often divaricate; ligule short, membranous, ciliate.

Inflorescence in lax panicles ; branches slender, almost capillary, with long hairs in the axils.
Spikelets few, rather distant, pale green; joints 1*5 mm. long, with a translucent centre,
sparsely ciliate. Sessile spikelets 2*5 mm. long, ovoid-oblong; callus small, shortly beard-
ed ; lower involucral glume 2-5 mm. long, ovoid-oblong; shortly truncate, obscurely 4-6-
nerved, ciliate chiefly in the upper half, not pitted; upper involucral glume as long as the
lower, lanceolate acute ; lower floral glume shorter, linear, obtuse; upper floral glume reduced
to the scarcely flattened base of the awn ; 1-1-3 cm. long, the lower half brown, the upper
yellowish white. Pedicellate spikelets 4 mm. long, not awned; pedicels 1-5 mm. long, sparsely
ciliate; lower involucral glume lanceolate, acute, the margins incurved and the keels ciliate
in the upper part, 5-7-nerved ; upper involucral glume slightly shorter, lanceolate, 3-nerved;
lower floral glume obovate-oblong, ciliate % the apex, hyaline ; upper floral glume 0. Anthers
I*5 mm. long.

The old nodes alone are not bearded, but the young ones always are.

Locality : Khandesh: Toranmal, growing among Strobilanthus (McCann 9671!).

KonJcan: Above Kanari Caves (McCann 9959!).

W. Ghats: In dry forest, between Mahableshwar and Panchgani, at 4,000 ft.
(Sedgwick & Bell 4738!).

N. Kanara: Jugglepet, roadside, common (Talbot 1386!).

Ecology : This grass usually grows among other plants being supported by them when it
reaches a very large size.

Distribution : Temperate Himalaya, Ehasia, Bihar, N. Bengal, Bajputana, Central
India, W. Peninsula, Java, China, Japan. .

Explanation of Plate 51 : Capillipedium assimilp A. Camus.

1. Pedicelled and sessile spikelets.
2. Lower invol. glume. *

2' ITJP P erﬁnvoll ’ }%lume, if Sessile sp_ljke’le’t.
4. Lower floral glume. !
5i Upper floral glume. J

2. CAPILLIPEDIUM HUGELII Blatter & McCann.

PLATE 52.

Capillipedium Hugelii Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1928) 420.
Andropogon Hugelii Hack. Monogr. Androp. (1889) 492; Hook. f. FL. Brit. Ind. VII (1896)
180; Cooke FI. Bomb. II (1908) 982.

Etymology : Hugelii, after Baron C. Huegel a botanical traveller in India about the
middle of the last century.

Description : Stem often sufirutescent below, frequently red, branching from the base,
the branches 75-105 cm. long; nodes bearded. Leaves 10-20 by 2-1-3 cm., linear-lanceolate,
acuminate, flat, flaccid, green, narrowed to the base, the margins scaberulous or sometimes
ciliate; sheaths bearded at the mouth, otherwise glabrous ; ligule membranous, ciliate.

Panicle 5-9 cm. long; branches capillary with bearded axils; joints and pedicels ciliate.
Sessile spikelets 3 mm. long, pale green or purplish; callus densely villous; lower involuoial
glume chartaceous, ovate, truncate, villous below the middle or glabrous, margins narrowly
incurved, the keels ciliate with long hairs; upper involucral glume as long as the lower,

14
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glabrous, narrowly truncate, shortly apiculate ; lower floral glume 1-5 mm. long, hyaline, ovate,
obtuse, glabrous ; upper floral glume represented by the slender white not dilated base of the
awn; awn reaching nearly 2-5 cm. long. Pedicellate spikelets 4 mm. long, lanceolate, green or
purple ; lower involucral glume subacute, 9-11-nerved, pubescent up the back and with ciliate
keels; upper involucral glume as long as the lower, acuminate, the keels minutely ciliate; lower,
floral glume oblong, obtuse, hyaline, nearly as long as the upper involucral glume, nerveless
upper floral glume narrowly linear or O.
The panicle soon crumbles to pieces after being pressed.
Locality : KAandesh: Toranmal (McCann 9672 !).
Konkan: Mulgaun (McCann 3664!).
W. Ghats: Khandala, St. Xavier's Villa (McCann 9423 !); dry forests between
Mahableshwar and Fanchgani (Sedgwick 4738!); Fanchgani (Blatter & HaUberg B1321!,
McCann!).
S. M. Country: Deciduous forests west of Dharwar (Sedgyrick 4498 !).
N. Kanara: Halyal (Talbot 2082 !); Ecumbi to Mungod (HaUberg & McCann
A288!). :
Ecology : This grass is frequently rooting at the nodes.
Distribution : Rajputana, Central Provinces, Central India, W. Peninsula.
Explanation Of Plate 52 : Capillipediwn Hugellii Blatter & McCann.

1. Pedicelled and sessile spikelet.

2. Lower invol. glume.

3. Upper invol. glume.

4. Lower floral glume. Sessile spikelet.
5. -Upper floral glume.

6. Stamens, ovary, styles and lodicules

3. CAPILLIPEDIUM FILICULME Blatter & McCann.

VapiUipediumfilicubne Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1928) 420.
Andropogonfiliculmis Hook. f. FL Brit. Ind. VII (1896) 181; Cooke F1. Bomb. II (1908) 982.

Etymology : Filiculme is derived from filvm, a thread, and culmis, a stem, referring to
the very thin stem.

Description : Stems 60-90 cm. long, decumbent and interlaced, copiously geniculately
branched, weak, filiform, quite glabrous; internodes long; nodes bearded. Leaves 5-10 cm.
by 3-4 mm., linear-lanceolate, finely acuminate with a filiform tip, glabrous above, glabrous
or sparsely hairy beneath, flaccid, suddenly narrowed at the base, pale green, the midrib and
nerves slender; sheaths bearded at the very tip, otherwise glabrous, the lower sheaths opén
below; ligule membranous, ciliate. .

Panicles 2-5-5 cm. long; branches few, filiform. Spikelets 2 or 3, pale green or white;
pedicels of upper spikelets ciliate with long hairs. Sessile spikelets 3 mm. long, oblong-lanceo-
late, callus densely villous; lower involucral glume oblong-lanceolate, obtuse, membranous,
5-7-nerved, villous below the middle or all over, the keels ciliate ; upper involucral glume thinly
membranous, lanceolate, acute, shortly mucronate, 3-nerved, glabrous; lower floral glume small,
ovate, obtuse, nerveless, hyaline ; upper floral glume represented by an awn 13-16 mm. long, the
lower half dark brown, the upper half yellowish white, the base not dilated, white for about 2
mm. Pedicellate spikelets as long as the sessile but narrower ; lower involucral glume ovate-
lanceolate, acute, 7-9-nerved, ciliate; upper involucral glume lanceolate, strongly 5-nerved;
lower floral glume broadly oblong, obtuse, hyaline, nerveless, as long as the involucral glumes;
upper floral glume 0.

Locality : Konkan: Trombay (McCann A286 !).

W. Ghats: Khandala to Karjat (Blatter & HaUberg A287 !); Igatpuri (Blatter
& HaUberg 5117!).
Deccan: Poona, in rocky places (Jacquemont 310); Donshi, Mawal Dist.
(Woodrow 26); Purandhar (McCann 5570 !).
" 8 M. Country: Forests near Dharwar (Sedgwick 1854 !).
Ecology :. A weak grass with long stilt roots irom the lower side of the nodes.
Distribution : W. Peninsula, apparently endemic.

32. AMPHILOPHIS Nash.

Perennial grasses. Stems slender, simple or branched, bearded or beardless at the nod

Panicles mostly sufcdigitate with a short primary axis, rarely the racemes on branche, *f
the second order ; racemes always shortly peduncled. ~Spikelets sinaU, 2-nate, one sessil, tIL
other pedicelled, similar in shape or tita pediceUed reduced and smaller, the latter al\')vé;;
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different in sex except sometimes the lowermost pair which may be homogamous (male or
neuter), on the fragile rhachis of many-jointed shortly peduncled racemes ; joints and pedicels
filiform longitudinally grooved and hyaline in the groove, disarticulating horlzontally, sessile
and pedlcelled (always ?) spikelets deciduous, the former with the adjacent joint and pedicel.
Florets 2 in the sessile spikelets, lower reduced to an empty glume, upper hermaphrodite, 2 or
1 in the pedicelled spikelet, the lower male or neuter, the upper neuter or usually quite suppressed.
Sessile spikelet dorsally compressed, awned ; callus small, shortly bearded. Involucral glumes
equal, thinly chartaceous to membranous ; lower 2-keeled, with narrow sharply inflexed margins;
upper boat-shaped, 3-nerved, acutely keeled. Lower floral glume hyaline, nerveless, upper a
hyaline linear stipe, firmer upwards, passing into a slender awn. Paleae 0 or very minute.
Lodicules 2, minute, glabrous. Stamens 3. Stigmas exserted laterally usually low down,
longer than the styles. Grain oblong, obtuse, dorsally slightly compressed ; embryo about half
the length of the grain. Pedicelled spikelet awnless, glumes, if present, hyaline, nerveless.

Species probably over 25.—Mostly in tropical Asia.

Cooke (I1, 97~-981) mentions 8 species which belong to the section Amphilophis of Andro-
pogon : Andropogon compressus Hook, f., A. Woodrovrii Hook, f., A. pertusus Willd., A. Kurd-
zeanus Hack., A. ensiformis Hook, ., A. concanensis Hook, f., A. intermedius Cooke (non K. Br.);
A. odoratus Dna. Lisboa. All these are now being transferred to the new genus Amphilophis

" Nash.
A. Bacemes digitate or fasciculate, the lower longer than the
rhachis of the inflorescence.
I. Lower involucral glume of sessile spikelets villous below
the middle.
1. Lower involucral glume not pitted.
a. Upper involucral glume mucronulate - 1. A compr essa.
b. Upper involucral glume obtuse - 2. A, Woodrowii.
2. Lower involucral glume pitted ' * v 3. A pertusa.

II. Lower involucral glume of sessile spikelets glabrous
below the middle (sparsely silky in A. enszformls)

1. Nodes of stem densely bearded . 4. A. Kuntzeana.
2. Nodes of stem glabrous.
a. Leaves reaching 12 mm. broad . « 5. A. ensiformis.
b. Leaves reaching 3 mm. broad - » 6. A. concanensis.

B. Bacemes panicled, the lower branches shorter than the rhachis
of the inflorescence.

I. Non-aromatic ; sheaths terete . . . N v 7. A. glabra.
II. Aromatic ; sheaths compressed .« « . 8.A. odorata.

1. AMPHILOPHIS COMPRESS A Blatter & McCann.

PLATE 53.

Amphilophis compressa Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1928) 421.
Andropogon compressus Hook. f. F1. Brit. Ind. VII (1896) 172 ; Cooke F1. Bomb. II (1908) 977.

Etymology : Compressa, alluding to the compressed stem.

Description : A tall grass reaching 0-9-1-2 m. high ; stem as thick as a goose-quill at the
base, erect, sparingly branched, leafy, nodes glabrous. Leaves 30-45 cm. by 6-10 mm., linear
finely acuminate, flat, slightly scaberulous on both surfaces and on the margins, more or less
hairy towards the base; sheaths strongly compressed and acutely keeled; ligule a glabrous
membrane 2-5 mm. long.

Panicles 10-12*5 cm. long, of many subcorymbosely arranged pale flexuous silky racemes
2*%5-5 cm. long ; joint 2-5 mm. long, slender, with a central translucent line, ciliate on 2 opposite
sides with long silky hairs. Sessile spikelets 5 mm. long, ovate-lanceolate ; callus bearded with
long hairs ; lower invohioral glume ovate-lanceolate, S mm. long, villous on the back below the
middle, truncate or notched at the apex, with narrowly incurved margins and a hyaline tip,
5-7-nerved, not pitted ; upper involucral gluipe ovate, acute, mucronulate, as long as the lower;
lower floral glume 4 mm. long, linear-lanceolate, obtuse, hyaline, nerveless ; upper floral glume
represented by an awn reaching 16 mnf. long, inconspicuously margined for 2-5 mm. at the
base. Pedicellate spikelets: pedicels 3 mm. long, ciliate on 2 opposite sides with long silky
hairs, very slender and with a central translucent line ; lower involucral glume 9-11-nerved;
upper involuoral glume 3-nerved ; lower floral glume oblong, obtuse, ciliolate, hyaline, nerveless.

14 A
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Locality : W. Ghats: Khandala, plain behind the Saddle (Hallberg 9657 I, Bhide !);
Lonavla (McCann 9433!).
Deccan : Mawal (Woodrow!); Poona (Woodrow).
Ecology : This grass is strongly aromatic.
Distribution : W. Peninsula, apparently endemic.
Explanation of Plate 53 : Amphilophis compressa Blatter & McCann.

. Lower in vol. glume.

. Upper invol. glume.

. Lower floral glume. Sessile spikelet.
. Filaments, ovary, styles and lcdicules

. Upper floral glume.

. Pedicelled and sessile spikelets.

. Lower invoi. glume.

. Upper invol. glume.

. Lower floral glume. Pedicelled spikelet.
. Upper floral glume.

11. Stamens and lodicules.

12. Ligule.

,_
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2. AMPHILOPHIS WOODROWII A. Camus.

Amphilophis Woodrowii A. Camus in Rev. Bot. Appliq. et d'Agricult. colon. I (1921) 305.
Andropogon Woodrowii Hook. f. Fl. Brit. Ind. VII (1896) 173; Lisboa Bomb. Grasses (1896)

65; Cooke Fl. Bomb. II (1908) 978.

Etymology : Woodrow, a horticulturist and professor of Botany at the former Science
College, Poona.

Description : Rootstock wocdy ; stems tufted, 0-9-1-2 m. long, erect, compressed, thicker
than a goose-quill at the base, obtusely 2-edged, solid, stiff, branched above ; nodes glabrous.
Leaves 30-60 cm. by 3-4 mm., rigid, scaberulous on both surfaces and the margins; sheaths
loose, keeled, quite smooth; ligule 2-5 mm. long, membranous, truncate, ciliate.

Racemes 3-5, pale, 1-3-2-5 cm. long, on slender, stiff, smooth proper peduncles 3-13 mm. long,
erect, silky; joints of the rhachis and the pedicels linear, with silky margins and a translucent
centre, the hairs at the top half as long as the spikelet. Sessile spikelets 4 mm. long, oblong-
lanceolate ; callus 0-8 mm. long, bearded; lower involucral glume coriaceous, not pitted, ovate
oblong, truncate and hyaline-tipped at the apex, many-nerved, margins narrowly incurved,
keels ciliolate; upper involucral glume chartaceous, 3-nerved, oblong, subobtuse, as long as
the lower; lower floral glume 3 mm. long, ovate-oblong, obtuse, hyaline, nerveless ; upper floral
glume reduced to an awn 16 mm. long with a hyaline flattened base 2-5 mm. long. Pedicellate
spikelets rather narrower than the sessile, lower involucral glume glabrous on the back ; upper
involucral glume narrow, linear, acute; awn 0.

Locality : Deccan: Khorbasa, Mawal Districts (Woodrow); Pand, 20 miles W. of Poona
(Woodrow!).

Distribution : W. Peninsula, apparently endemic.

3. AMPHILOPHIS PERTUSA Stapf.

PLATE 54.

Amphilophis pertusa Stapf iirFl. Trop. Afr. IX (1917) 175 ; Haines Bot. Bih. and Or. (1924)
1030.

Holcus pertusus Linn. Mant. Alt. (1771) 301.

Andropogon pertusus Willd. Sp. PL IV, 922; Beauv. Agrost. (1812) 131, t. 23, fig. 2; Roxb.
Fl. Ind. T (1832) 258; Hack. Monogr. Androp. (1889) 479 (vars. genuinus et Wightii);
Duthie Grasses N. W. Ind. (1883) 21 (excl. syn.), Fodder Grasses N. Ind. (1888) 38, t. 25 ¢
Boiss. Fl. Or. V. (1881) 464 ; Balf. f. Bot. Sccotra (1888) 316 ; Hook. f. FI. Brit. Ind. VII
(1896) 173; Cooke F1. Bomb. II (1908) 978.

Lepeocereis pertusa Nees ex Steud. Syn. PL Gluig. I (1855) 364.

Vernacular names : Ghanga, Marvel, Payen, Palva, Palvan.

Etymology : Pe¢rtusus means perforated, having slits or holes, alluding to the lower
involucral glume of the sessile spikelets which has 1 or 2 deep pits.

Description : Stem 30-60 cm. long, erect or geniculately ascending, leafy upwards

atmple or sparingly branched ; nodes bearded with spreading hairs. Leaves up to 30 oni. by 34
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mm., narrowly linear, acute or acuminate, the lower often short and crowded at the base of the
stem, glabrous or pubescent, or sometimes sparingly pilose, margins scabrid, base narrow,
rounded ; sheaths terete or slightly compressed, shorter than the internodes; ligule 2*5 mm.
long, membranous, truncate, ciliate.

Racemes 3-8, digitately fasciculate, 2*5-5 cm. long, slender, silky, suberect, flexuous, on
short usually glabrous peduncles which are often bearded in the axils ; rhachis very slender;
joints and pedicels 2-5 mm. long, densely ciliate with long silky hairs, the central translucent
band very narrow. Sessile spikelets 4 mm. long, oblong-lanceolate, acuminate by the projec-
tion of the point of the upper involucral glume, callus bearded; lower involucral glume elliptic-
oblong, obtuse or truncate, sometimes slightly emarginate, with a deep pit above the middle
(sometimes 2 pits when one is above, the other at or about the middle), subchartaceous, more or
less hairy below the middle, 5-9-nerved, margins narrowly incurved, spinulosely ciliate; upper
involucral glume lanceolate, acuminate, finely pointed at the tip, the point slightly projecting
beyond the lower glume, 3-5-nerved, membranous, glabrous; lower floral glume 2-5 mm. long,
linear-oblong, obtuse, nerveless, glabrous ; upper floral glume reduced to a slender awn reaching
nearly 2 cm. long, geniculate about the middle, the lower half brown, the upper yellowish white,
with a narrow linear hyaline flattened base 2 mm. long which represents the glume; palea O.
Pedicellate spikelets like the sessile but narrower, not awned; lower involucral glume
acute, very rarely pitted, 7-13-nerved, ciliate; upper involucral glume ovate-lanceolate,
acute, 5- nerved, with incurved margins ; lower floral glume linear-oblong, obtuse, hyaline,
glabrous.

A very variable plant. We must confess we find it impossible to follow various authors,
who have described a number of varieties. It would be easy to increase their number on merely
morphological grounds, but the results would be highly unsatisfactory. It is only from geneti-
cal tests that we can expect to get an insight into the natural variations of this and other species
of this genus.

Locality : Gujarat: Daman (Bhide!); Perim Isl., Gulf of Cambay (Blatter 3814!).
Konkan: Bombay, St. Xavier's College] compound (McCann 9630! 96311)
Ehandala, Campoli (McCann 9961!). '
W. Ghats: Lonavla (Woodrow); Panchgani (Blatter & Hallberg B1236!)
on edge of Tableland (Blatter 9962 I), on roadside, 4,000 ft. (Sedgwick & Bell 4699 !).
Deccan: Nasik (Bourke 11!); Bahuri (Nana A278 !); Pashan (Gammie !);
Eirkee, Agricultural College (Bhide!); Poona (Cooke); Satara (Lisboa); Sholapur (Lisboa) ;
Joonur (Talbot!).
S. M. Country: W. of Dharwar, 2,000 ft., rainfall 35 in. (Sedgwick & Bell
4494 !); Dharwar, 2,400 ft., rainfall 34 in. (Sedgwick & Bell 4488 !); Kunuj, 2,000 ft., rainfall
35 in. (Sedgwick & Bell 4953 !); Badami (Talbot 2944!); Haveri (Talbot 2233 t); Gokak
(Sheodye!).
' N. Kanara: Halyal (Talbot 2080 ! 2106 !).

Ecology : A sporadic grass. Very abundant in the Carnatic. According to Lisboa the
inflorescene is scented.

Distribution : More or less throughout India, chiefly in the drier parts, Ceylon, Afghanis-
tan, Arabia, tropical Africa (Upper Guinea, Nileland, Mozambique District).

Economic uses : " This grass. . . . .. is universally esteemed as a good fodder grass, both
for grazing and stacking. In Australia also it is highly valued, being regarded as one of the
best grasses to stand long droughts, while it will bear any amount of feeding. It is useful also
as a winter grass, if the weather is not too severe." (Duthie).

See also W. Burns, L. B. Eulkarni and S. B. Godbole: A Study of some Indian grasses and
grasslands. Mem. Dept. Agr. in India XIV (1925) 47, 48.

Explanation of Plate 54 : Amphilophis pertusa Stapf.

1. Lower invol. glume. "\

2. III_pPer invol, glume ‘/P’ dicelled spikele
() n 171 « T Pedicelled spikelet.
3. Lower floral glume. c !

4. Stamens. )

5. Pedicelled and sessile spikelets.

6. Lower invol. glume 1

7. Upper invol. glume.

8. Lower *oral gtame. - . gin Nak

9. Upper floral glume. '

10. Stamens, ovary, styles' and lodicules.

11. Ligule.
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6. AMPHILOPHIS CONCANENSIS Blatter & McCann.

PLATE 56.

Amphilophis concanensis Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1928) 422.
Ajidropogon concanensis Hook. f. El. Brit. Ind. VII (1896) 174 ; Cooke F1. Bomb. II (1908) 980.

Description : Perennial; stems many from a nodose rootstock, 50-60 cm. hign, firm,
smooth, terete, leafy; nodes glabrous. Leaves 20-25 cm. by 2-3 mm., linear, finely acuminate,
smooth on both surfaces; sheaths srrllooth, terete; ligule short, membranous, truncate, glab-
rous. .

Racemes 5-8, loosely fasciculate, 5-7 cm. long, slender, flexuous, pale; rhachis and proper
peduncles filiform, glabrous, the latter 13-20 mm. long, with slightly bearded axils; joints and
pedicels 2 mm. long, compressed, hardly grooved and not translucent in the centre, the sides
not thickened, ciliate with long silky hairs. Sessile spikelets less than 4 mm. long, ovate-
lanceolate, narrowly truncate; callus bearded; lower involucral glume membranous, with
incurved margins, glabrous, not pitted on the back, keels ciliate with short bristles, 7-9-nerved;
upper involucral glume as long as the lower, lanceolate, acuminate, ending in a fine point which
just appears above the tip of the lower glume, faintly 3-nerved; lower floral glume much
shorter than others, oblong, obtuse, nerveless; upper floral glume a capillary yellowish awn
reaching 2 cm. long with a slightly dilated base 2-5 mm. long. Pedicellate spikelets narrower
than the sessile; lower involucral glume 9-nerved; upper involucral and lower floral glume
as in the sessile spikelets; upper floral glume small, oblong, often unequally 2-fid, ciliate,
nerveless. .

Locality : W. Ghats: Matheran (Woodrow!); Yenna River, Lingmala, Mahableshwar,
4,000 ft., rainfall 200 in. (Sedgwick & Bell 4652 !); Lingmala, Mahableshwar (Blatter & Hall-
berg B1328 !); Khandala, in watercourses, comimon (McCann 9651!).

Deccan: Manmad, river-bed (Blatter A283 !).

N. Kanara: Kala-Nuddi River, Supa, on rocks, 2,000 ft., rainfall 100 in.
(Sedgwick & Bell 4857 !); Halyal (Talbot 2221!); Ooond (Talbot 2202!); Gersoppa Falls,
on rocks in river-bed (Hallberg & McCann A279!).

Ecology : Grows in large tufts in watercourses on rocks and sandy banks. The tufts
look greyish, owing to a waxy substance covering the plant all over, but easily removeable.

Distribution : W. Peninsula, apparently endemic.

Explanation of Plate 56 : Amphilophis concanensis Blatter & McCann.

. Lower invol. glume. -
. Upper invol. glume.

. Lower floral glume.

. Palea of lower floral glume, i *~ ,.
. Upper floral glume. s Pedlcelle
. Palea of upper floral glume.

. Stamens.

. Ligule. -
. Pedicelled and sessile spikelets.
. Lower invol. glume. 3
11. Upper invol. glume.

12. Lower floral glume. = Sessile spikeleb*
13. Upper floral glume.

14. Filaments, ovary and styles. /\

:
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7. AMPHILOPHIS GLABBA Stapf.

.Amphilophis glabra Stapf in F1. Trop. Afr. IX (1917) 172.

Andropogon glaber Roxb. FI. Ind. I (1832) 267 ; Steud. Syn. PI. Glum. I (1854) 392.

A. punctatus Trin. Ic. t. 328 (non Roxb.).

A. intermedius, var. punctatus, subvar. glaber Hack. Monogr. Androp. (1889) 487.

A. intermedius K. Schum. in Engl. Pfl. Ost.-Afr. C. 98; Hook. f. F1. Brit. Ind. VII (1896) 175 ¢
Cooke Fl. Bomb. II (1908) 980.

A. intermedius var. punctatus Stapf in Dyer FL. Cap. VII, 345.

Amphilophis glabra Haines Bot. Bih. and Or. (1924) 1028 (non Stapf et partim).

It will be seen from the above synonymy that Stap% considers Andropogon glaher Roxb.
as the type of the species. Of Andropogon intermeZius R. Br. as conceived by Hackel he in-
cludes only the var. punctatus, subvar. glaber. Haines in his Bot. Bihar and Orism 1028 adopts
Stapf's name Amphilophis glabra with the following synonyms: Andropogon intermedius R. Br.
inc. A. glaber Roxb., A. punctatus Roxb. and A. montanus Roxb. !
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8. AMPHILOPSIS ODORATA A. Camus.

PLATE 57.

Amphilophis odorata A. Camus in Rev. Bot. Appl. et d'Agric. Colon. I (1921) 305.

Andropogon odoralus Dna. LisUfca in Journ. Bomb, Nat. Hist. Soc. IV (1889) 123, cum ic. and
VI (1891) 68, 203; Lisboa “Bomb. Grasses (1896) 70; Hook. f. FL Brit. Ind. VII (1896)
177 ; Cooke F1. Bomb. II (1908) 981.

Vernacular names : Vaidia-gavat, Usadhana, Bhos, Tambrut, GavatVedi.

Etymology : Odoraia in allusion to the highly scented inflorescence.

Description : Aromatic; stem erect, 0-9-1-2 m. high, as thick as a swan's quill at the
base, sometimes branching below, leafy; nodes bearded. Leaves 30-60 cm. by 4-10 mm.,
linear-lanceolate, flat, acuminate, scaberulous on both surfaces and oft the margins, bright
green, with strong nerves; sheaths long, glabrous, smooth, compressed, the upper sheathing
the base of the inflorescence ; ligule small, membranous, truncate.

Racemes numerous, purplish, silky, suberect, slender, flexuous, densely fascicled, pedicellate,
crowded at the end of a long peduncle and forming a dense panicle 5-10 cm. long ; joints and
pedicels flattened, with a translucent centre, silky-hairy, the joints 1-5 mm. long, the pedicels
rather longer. Sessile spikelets purplish, 4 mm. long, oblong-lanceolate, acute; callus small,
bearded with silky hairs; lower involucral glume thin, oblong-lanceolate, truncate, 7-nerved,
softly hairy below the middle, rarely pitted; upper involucral glume very little longer than
*he lower and broader, thinly membranous, keeled ; lower floral glume hyaline, oblong-lanceo-
late, shorter than the upper involucral glume, nerveless ; awn 13-16 mm. long, slightly dilated
towards the base. Pedicellate spikelets as long as or slightly longer than the sessile; lower
involucral glume narrow, many-nerved, dorsally glabrous; upper involucral glume 3-nerved,
ciliate ; lower floral glume shorter, oblong, obtuse, nerveless.

The compressed sheaths, panicled racemes, villous lower involucral glume of the sessile
spikelets, and aroma seem to distinguish this from Amphilophis Kuntzeana, which it strongly
resembles in a dry state (Cooke).

Locality : Khandesh (Lisboa).
Konkan : Khardi (Mrs. Lisboa).
W. Ghats: Igatpuri (McCann A281!); Lonavla, abundant (Mrs. Lisboa,
Bhide!). .
Deccan: Plain at foot of Lohagad (McCann 9956 !); Pand, 20 miles west
of Poona (Herb. Econ. Bot. Poona !); Mawal, Poona Dist. (Woodrow).
Ecology : At Lonavla and in the neighbouring villages the fields at the end of the rains
present a beautiful purple colour (Lisboa).
* Distribution : W. Peninsula, apparently endemic.
Economic uses : Contains an essential oil. (Lisboa.)
Explanation of Plate 57 : Amphilophis odorata A. Camus.
1. Lower invol. glume. '\
2. Upper invol. glume.  fpegicelledpyy
3. Lower floral glume. C pikalet,
4. Stamens.
5. Lower invol. glume of sessile spikelet
showing the occasional pit.
6. Pedicelled and sessile spikelets.
7. Lower invol. glume.
8. Upper invol. glume.
9. Lower floral glume.
10. Upper floral glume.
11. Filaments, ovary, styles and lodicules.
12. Ligule.

Sessile spikelet.

33. DICHANTHIUM Willemet.

Perennial or annual. Stems simple or branched, usually many-noded, bearded or beard-
less at the nodes.

Panicles usually subdigitate with a short or very short primary axis, rarely the latter
elongated; racemes always shortly peduncled Spikelets small, 2-nate, one sessile, the other
pedicelled, similar in shape, different in sex, except the lowermost 1 or 2 pairs (sometimes 3
or 4) of each raceme which are (with occasional exceptions in D. arnufalum) homogamous
(male or neuter), in tnany-jointed shortly peduncled subdigitate, rarely subpanioled or race*
mosely arranged, racemes, joints and pedicels filiform, solid, disarticulating subhorizontftlly
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except the lowest barren pairs; fertile sessile and pedicelled spikelets deciduous, the former
with the adjacent joint and pedicel. Sessile spikelet dorsally compressed, awned except the
basal homogamous ones; callus small, shortly bearded. Involucral glumes equal, thinly
chartaceous, lower usually very obtuse, 2-keeled, with narrow sharply inflexed margins, upper
boat-shaped, 3-nerved, acutely keeled. Lower floral glume hiraline, nerveless, upper reduced
to the hyaline base of a slender awn; palea minute or absencr Lodicules 2, minute, glabrous.
Stamens 3. Stigmas exserted laterally at or above the middle or near the tips. Grain oblong,
obtuse, dorsally compressed; embryo rather more than half the length of the grain. Pedi-
celled spikelet awnless. Lower involucral glume ‘oblong, many-nerved, upper flat with sharply
inflexed margins closing over the hyaline lower floral glume if present and the stamens, upper
floral glume usually O, never awned.

Species 10.—Tropical and warm-temperate regions of the Old World.

So far 4 species were known from the Presidency and described by Cooke under Andro-
pogon armatus Hook, f, A. Codkei Stapf, A. caricosus Linn, and A. annulatus Forsk. To these
we have added 2 new species: Dichanthium panchganiense Blatter & McCann, and D. Me
Cannii Blatter.

A. Racemes digitate (sometimes solitary in D. caricosus), 25 mm.
long or longer.

I. Lower involucral glumes of pedicelled spikelets armed
with marginal bulbous-based bristles.

1. Lower involucral glume of pedicelled spikelet
always pitted

. . . 1. D. panchganiense.
2. Lower involucral glume of pedicelled spikelet not

pitted.
a. Ligule absent : : . 2. D. armatum.
b. Ligule present : : 3. D. McCannii.

II. Lower involucral glumes of pedicelled spikelets not
armed with marginal bristles.

1. Nodes of stem glabrous; ligule a shortly ciliate

small membrane. . . . 4. D. caricosum.
2. Nodes of stem bearded; ligule large, membran-
ous. . . . . . . 5. D. annulatum.
B. Racemes solitary, less than 25 mm. long . . . . 6. D. serrgfalcoides.

1. DICHANTHIUM PANCHGANIENSE Blatter & McCann.
PLATE 58.

Dichanthium panchganiense Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1927) 357 ;

32 (1928) 425.

Etymology : Dichanthium is derived from dicha, meaning in two ways or parts, separately,
and anihos, flower, very likely alluding to the binate spikelets.—Panchgani is a small town in
the W. Ghats, Satara Dist.

Description : Annual, erect; stems up to 35 cm. long, slender, tufted or not, Simple
or branched from neat the roots, smooth and shining; nodes bearded. Leaves up to 8 cm.
by 4 mm., linear, acuminate, broadest in the middle, short-ciliate- on the margins, with long,
bulbous-based hairs on the surfaces, which are much longer at base of the blade for about
5 mm.; sheath lax, margins and upper two-thirds covered with bulbous-based hairs, mouth
with much longer bulbous-Based hairs; ligule narrow, membranous, lacerate. .

Racemes digitate, 1-3, about 3 cm. long. One or two of the lowest pairs of spikelets male.
Peduncles up to 8 mm. long, capillary ; joints and pedicels slender, not grooved, terete, hairy.
Spikelets about 18 pairs. Sessile spikelets 3 mm. long ; callus very short, bearded with silky
hairs; lower involucral glume thin, broadly oblong, subtruncate at apex, margins incurved,
7-nerved, always with a deep dorsal pit about £ from the apex, hirsute throughout except on
the pit and the area between the pit and the apex, upper involucral glume oblong-lanceolate
longer than the lower, subacute at apex, keeled, glabrous except on the hairy keel. Lower
floral glume oblong, flat, hyaline, nerveless, acute or obtuse at apex, a few scattered hairs on
the margins ; upper represented by a slender awn about 20 mm. long and twisted in the lower
part. Pedicelled spikelets 4 mm. long, broader than the sessile. Lower involucral glume
slightly convex, many-nerved, armed with spreading marginal bulbous-based bristles up to
twice as long as the glumes, hairy between the bristles and on the dorsal surface, with a smooth
shallow pit; upper slightly longer than the lower, broadly oblong, acute, 3-nerved, ciliate on
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the margins. Lower floral glume oblong, obtuse, hyaline, nerveless, sparingly hairy; upper
almost thread-like. Anthers yellow, filament forked, one branch bearing one anther, the other
branch again forked.

Locality : W. Ghats: In the village and on Tableland of Panchgani (McCann!).

Ecology : The pits observed in the sessile spikelets contain a viscid substance. It is not
impossible that the latter plays a parj in pollination.

Distribution : Apparently enderic.

Explanation of Plate 58 : Dichanthium panchganicnse Blatter & McCann.

1. Inflorescence.

2. Intemode and leaf.

3. Upper part of leaf.

4. Ligule and lower part of leaf.
5. Sessile spikelet.

6. Lower invol. glume. ™

7. Upper invol. glume. fa .

8. Lower floral |[lume. fSeuslle epikslet.
9. Fart of upper floral glume. _}

,10. Pedicelled spikelet.

11. Lower invol. glume.

12a. Upper invol. glume, ventral side.
126. Upper invol. glume, dorsal side. Pedicelled spikelet.
13. Lower floral glume.

14. Upper floral glume.

15. Awn.

16. Tart of awn.

17 & 18. Anthers.

19 & 20. Pistil.

21. Sessile and pedicelled spikelets.

2. DICHANTHIUM AKMATUM Blatter & McCann.
PLATE 59.

Dichanthium armatum Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1928) 425 with

1 plate.
Andropogon armatus Hook. f. FL Brit. Ind. VII (1896) 197 ; Cooke FL Bomb. II (1908) 987.

Etymology : Akmatum means armed, very likely alluding to the lower involucral glume
of the pedicelled spikelet which is aimed with bristles twice or thrice its own length.
Description : Annual, erect; stems 30-45 cm. long, tufted, slender, simple or branched
above, glabrous and shining; nodes bearded. Leaves 10-15 cm. by 4-6 mm., linear, copiously
hairy on both surfaces with long bulbous-based hairs at the base ; sheaths lax, glabrous except
on the upper margins where they are more or less ciliate, the upper sheaths pale, spathiform :
ligule 0.
Racemes 1-3-3-8 cm. long, subdigitate, 2-5, flexuous; lowest pair of spikelets male;
4 peduncles 4-8 mm. long, capillary, with whorls of long white hairs in their axils; joints and
pedicels slender, not grooved, terete, ciliate with silky hairs. Spikelets 10-20 pairs. Sessile
spikelets 3 mm. long; callus very short, bearded, with silky hairs; lower involucral glume
thin, palea nerveless, silky below the middle, often with a deep dorsal pit, margins narrowly
incurved, keels ciliate ; upper involucral glume ovate, acute, nerveless, subchartaceous, silky-
villous on the back ; lower floral glume oblong or linear, obtuse, flat, hyaline, nerveless ; upper
floral glume represented by a slender awn 2*5 cm. long with an acute base. Pedicellate spikelets
-equalling the sessile but rather narrower; lower involucral glume armed with spreading sub-
marginal bulbous-based bristles often 6 mm. long or more, slightly convex, quite smooth
between the bristles, many-nerved, keels ciliate; upper involucral glume lanceolate, acute,
3-nerved, ciliate, lower floral glume oblong, obtuse, eciliate ; upper floral glume very narrow.

Locality : Konhan: Stocks (teste Hook. f.).
W. Ghats: Gira Hill, Khandala (McCann 9430! 9431!): Panchgani (Blatter
& Hallberg B1212 !); Pasarni Ghat (Blatter & Hallberg B1304 !).
Deccan: Ealsabai Hills, Nasik Dist. (Patwardhan 1183!); Lohagad (Mc-
Cann 3871!). .
Ecology : This grass is usually found on exposed hill-tops growing among other plants
on rather hard and stony soil.
Distribution : W. Peninsula, apparently endemic.
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\" Explanation of Plate 59 : Dickanthium armaium Blatter & i\ i
1. Pedicelled and sessile spiked:
2. Lower invol. glume.
3. Upper invol, glume.
4. Lower floral glume. [> Sessile spikelet.
5. Upper floral glume.
6. Grain and styles.

3. DICHANTHIUM MCCAKKII Blatter.
PLATE 60.

Dichanthiwm McCannii Blatter in Journ. Bomb. Nat. Hist. Soc. 82 (1927) 357, cum ic.; 32

(1928) 425.

Description : An erect tuitcd grass ; stems up to 45 cm. long, slender, simple or branched
from about the middle, glabrous, shining, nodes densely long-bearded ; intemodes up to 7 cm.
long. Leaves up to 10 cm. by 6 mm,, linear-lanceolate, broadest at base, amplexicaul, covered
all over with bulbous-based hairs which are much longur at the base for about 15 mm.; sBcaths
lax, covering the intemodes for A and more, glabrous except on the outer margin and the upper
third of the whole sheath which are covered with bulbous-based hairs ; ligule narrow, 1 mm.
broad, made up of bristles united at the base.

Racemes solitary or 2, up to 37 mm. long ; the 3 or 4 lowest pairs of spikclets all male and
alike in shape ; peduncles of binate racemes about 1 cm. long, capillary ; joints and pedicels
slender, of the lower 3 or 4 pairs of spikelets glabrous, of the rest a line of ciliate hairs all along
on one side of joint and pedicel and with a few cilia on the opposite side. Spikelets up to 17
pairs. Sessile spikelets 4 mm. long ; callus very short, bearded ; lower involucral glume pale,
7-ncrved, the central nerve running only half way up, 4 mm. long, not keeled, stifi-haiml in
the upper two-thirds (no dorsal pit), margins much incurved, tip subobtuse, purplish; upper
involueral glume slightly longer than the lower; broadly lanceolate, acute, margin incurved,
keeled on the back, otherwise nerveless, hairy towards the tip along the margin and on keel.
Lower floral glume narrowly oblong, rounded at apex, flat, hyaline, nerveless; upper repre-
sented by a slender awn, 23 nun. long, twisted in the middle third. Pedicellate spikelet 1 mm.
longer than the sessile and broader. Lower involucral glume 5 mm. long, narrowly ellipsoid,
acute at apex,, slightly convex, strongly 10-nerved, very narrowly winged in the upper third,
wings purplish, spinous-serrate with stiff hairs, armed with spreading eubmarginal bulbous-
based bristles which are often as long ns the glume, otherwise glabrous ; upper involucral
glume broadly lanceolate, slightly lon”.v than the lower, 3-nerved, apex acute, margins broadly
incurved, outer side glabrous, inner side silky-hairy. Lower floral glume oblong, obtuse at apex,
as long as the upper involucral glume, hyaline, margins silky-hairy in the upper half, upper
narrowly oblong-lanceolate, hyaline, slightly shorter than the lower, apex acute.

Locality : W. Ghats: East of the Third Tableland of Panchgani {McCann !).

Distribution : Apparently cndemii.

Explanation of Plate 60 : Dichanlhium McCannii Blather.

-

1. Lower invol. glume.

2a. Dorsal side of upper invol. gluinc,
%b. Ventral side of upper iuvol. glume. = Pedionlled ny
3. Lower floral glume. |

el. IJppei florul T 4
5. Lower invol. glume. "\
6. UDDBI invol. ulume. e M L

T a 1 1 my S-bessile spikelet.
7. Lower floral glay [ 3
8. Upper floral gl }

9. Internode and leaf.

10. Lower part of leaf with ligule,
11. Sessile and pedicellod apikclets.
12. Joint t ami pedicels.

4, DICHANTHIUM CARICOSUM A. Camus.

I'LATB 8t,
Lo bandl v cametun A. Camus in Bull. Jlus. Hist. Nat. (Paris) 27 (1921) 519; Blatter &
McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1928) 425.
Awfrtytogon iitrico&t Liim. Sj». PI. ed. 2 (1768) 1180; Hatk. Monogr. Androp (1499) ~>f\~
Hook. f. Fi, Brit, Ind. VII (1896) 191 ; Cooke Fl. Bomb. II (1908)’,-,7 - Iluiis biot 13in'
and Or. (1924) 1039.
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A. tenelhis et binatus Boxb. Fl. Ind. I (1833) 254, 255.

4<fiUformi$ Pers. Syji. I (1805) 103.

A. serratus Retz. Obs. V (1789) 21; Triz*. Fund. Agrost, (1830) 303.
4, australis Poir. Encycl. Suppl. I, 585.

A. incurvatus Koeji, e$ Trin. in. Spreug. Entdeck. IT, 91.

A. Koenigii Steud. Syn; PL, Glum. (1855) 381.

4. mollicomus Kunth Rev. Gram. I (1829) 365 ; Enum. PL I (1838) 497.
Heteropogon condnnus Tfcw. Enum. PI. Zeyl. (1864) 368.
Lepeocercis digitatus Royle 111. Bot. Himal. 416,

Dichanthium nodosum Usteri Ann. X VIII (1796) J1.

Piplasanthera lanomm Pesv. Opus, (1831) 67, t, 5, fig. 1.

Three authors have made the new combination Dichanthium caricosum: (a) A. Camus
1. c.; (b) Stapfin Ridley Fl. Malay Penins. V (1925) 310 ; (c) Haines in Bot. Bihar and Orissa
(1924) 1039. A. Camus has therefore to be adopted as authority lor D. caricosum.

We are not trying to describe varieties or forms of this very variable species.

Vernacular names : Marvel, Zinzvo, Telia, Jetara, Chaoria, Patang.

Description : Stems erect or ascending from a creeping base, forming tufts at the root-
ing nodes, 30-60 cm. high, stout or slender, grooved on one side, leafy ; nodes usually glabrous,
less frequently bearded. Leaves 15-20 cm. by 2-5-4 mm., linear, finely acuminate, flat, glab-
rous, sometimes ciliate at the base, the margins scaberulous; sheaths glabrous, compressed,
the mouth not auricled; ligule a narrow shortly ciliate membrane.

Racemes 2*5-10 cm. long, solitary, 2-nate or subdigitately paniculate, 3-6 mm. broad,
pale green or silvery, the lower sometimes stipitate; joints and pedicels about one-third as
long as the sessile spikelets, ciliate on one margin. Sessile spikelets 4 mm. long ; callus short,
bearded; lower involucral glume 3 mm. long, obovate, concave, ciliate at the rounded or
truncate apex, 7-9-nerved, subchartaceous; upper involucral glume longer than the lower,
ovate-lanceolate, acute, often apiculate, subchartaceous, ciliate, 3-nerved; lower floral glume
as long as the lower involucral glume, ovate-oblong, subacute, hyaline, nerveless, ciliate;
upper floral glume represented by the hyaline not dilated "base of the awn; awn 2-2 cm. long,
the hyaline base about 3 mm. *long. Pedicellate spikelets nearly as long as the sessile ; ip”er
involucral glume obovate, obtuse, with narrowly incurved margins and ciliate keels, many-
nerved ; upper involucral glume as in the sessile spikelet; lower floral glume ovate-oblong,
gubacute, hyaline, ciliate ; upper floral glume nearly as long as the lower, linear-oblong, obtuse,
hyaline. Anthers 2-5 mm. long.

This species can, according to Burns, and others' be distinguished from D. annulatum
Stapf by the following characters :—

Dichanthium caricosum. - Dichanthium annulatum.

Habit. . . « Big and tufted with terminal Medium size with terminal in-

and axillary inflorescences. florescences.

Nodal hairs on stem . Short. Long.
Colour of inflorescence . Light purplish green.* Purple.
Hairs of inflorescence . Short. Long.

Haines 1. c. believes there is no single character by which D. caricosum can be distinguished
from D. annulatum. " Thave," he says, " tested all those given in the F. B. 1. and found therp.
fail on specimens named by Sir J. D. Hooker himself; the key characters in Bengal Plants
are also unworkable as applied to the same specimens, many of which have bearded nodes;
and the character of spiral or subdistichous spikelets is difficult to apply. Linnaeus described
Andropogon caricosus as with solitary spikes, and Willdenough (sic !) adds 'leaves with sparse
hairs and sheaths hirsute at the base ' (probably he refers to the nodes)."

In his key-oharacters Haines says that in D. caricosum the callus is glabrous. This seems
to be a mistake. Hackel calls the callus " brevissims barbatm ", Oooke has " bearded ", RaitgctT
ohariar describes it as " short and shortly hairy below ". We have always found it bearded.

Locality : Gujarat: Surat, roadsides (Sedgwick 315 !).

Khandesh: Toranmal (McOann 9869!); Tapti, N. B. of Bhusawal (Hall-
berg 5111!); N. slope of Chanseli (McCann 9968 !).

' SV. Burns, L. B. KuUtarni and S. R. Godbole : A Study of Some Indian Grasses, in Mem. Depfc, Agr. Ind.
AIT (1830) 44.
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Konkan: Parsik, railway tract (McCann 9633 !).

W. Ghats: Panchgani (Blatter 3803 !, Blatter & Hallbeig B1223 !); between
Mahableshwar and Panchgani, 4,000 ft. (Sedgwick & Bell 4743 ).

Deccan: Junnar (Mamlatdar of Junnai!); Shevgaon (Mamlatdar of Shev-
gaon!); Lohagad, half-way up (McCann 9627 !); Agricultural College Farm, Poona (Herb.
Econ. Bot. Poona!); Khed (Mamlatdar of Khed!); Purandhar (McCann 5570!); Bairawadi,.
Purandhar (McCann 5075!).

S. M. Country: Dharwar, 2,400 ft., rainfall 34 in. (Sedgwick 1828 !).

N. Kanara: Halyal (Talbot 2427 !).

Ecology : A subgregarious species, very abundant in the Mallad tract of tlte Carnatic.
Banks second to Thelepogon elegans in monsoon grass headloads. A most delicate tall grass*
often appearing in hedges.

Distribution : India, Burma, Ceylon, Mauritius, China.

Economic uses : A good fodder grass.

Explanation of Plate 61 : Dichanthium caricosum A. Camus.

. Pedicelled and sessile spikelets.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume. Sessile spikelet.
. Stamens, ovary, styles and lodicules.

. Upper floral glume.
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5. DICHANTHIUM ANNULATUM Stapf.

PLATE 62.

Dichanthium annulatum Stapf in F1. Trop. Afr. IX (1917) 178; Haines Bot. Bill, and Or.
(1924) 1039; Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1928) 426.

Andropogon annulatus Forsk. F1. Aeg.-Arab. (1775) 173; Duthie Fodder Grasses N. Ind. (1888).
33, t. 20; Hack. Monogr. Androp. (1889) 570 ; Lisboa Bomb. Grasses (1896) 82 ; Hook.
f. F1. Brit. Ind. VII (1896) 196 ; Cooke F1. Bomb. II (1908) 988 ; Boiss. FL Or. V (1884)
463.

A. Bladhii Eetz. Obs. II (1781) 27 ; Roxb. Fl. Ind. I (1832) 259 ; Duthie Grasses N. W. Ind.
(1883) 19.

A. comosus Link Enum. Hort. Berol. I (1827) 239.

A. obtusus Nees in Hook. & Am. Bot. Beech. Voy. 243 (excl. syn. Roxb.).

A. scandens RoxDb. 1. c. 258 ; Grah. Cat. Bomb. PL (1839) 238 ; Dalz. & Gibs. Bomb. F1. (1861)
301.

Lepeocercis annulata Nees F1. Afr. Austr. (1841) 98.

Vernacular names : Zinjoo, Handi daroya, Daroya, Dhrow, Zinzma, Jinjva, Marvel,
Sheda, Sam-payen, Palvan-hullu, Marwalyan-hullu.

Description : Perennial, densely tufted; stem erect or ascending, usually simple, 15-90
cm. long; nodes usually bearded. Leaves 7-5-30 cm. by 3-6 mm., linear, finely acuminate,
glaucous, glabrous or more or less sparsely hairy aboye with small bulbous-based hairs, the
margins scabrid ; sheaths bearded at the tip ; ligule nearly 3 mm. long, oblong, obtuse, mem-
branous, glabrous.

Racemes 2-5-6-3 cm. long, subdigitately fascicled, pinkish or nearly white; peduncles
glabrous, 4-13 mm. long ; joints and pedicels \ as long as the spikelets, sparingly ciliate. Sessile
spikelets about 4 mm. long, but variable in length, elliptic-oblong, closely imbricating ; callus
thick, shortly bearded at the base; lower involucral glume elliptic-oblong, obtuse, ciliolate
at the rounded or truncate apex, thin, margins narrowly incurved, the keels ciliate, the back
hairy or glabrous, 5-9-nerved, the nerves not reaching the tip ; upper involucral glume equall-
ing the lower but narrower, lanceolate, subacute, glabrous or ciliolate, 3-nerved ; lower floral
glume as long as the upper involucral glume, linear-oblong, obtuse, nerveless, glabrous;
upper floral glume represented by the flattened white base of a scabrid slender awn 2 cm. long!
Pedicellate spikelets about equalling the sessile, male or neuter; lower involucral glume
elliptic-oblong, obtuse, 7-11-nerved, the keels bristly; upper involucral glume narrower, 3-
nerved; lower floral glume ciliate ; upper floral glume small or obsolete.

Locality ; Sind: Jamesabad (Sabnis B972 !); Mifpurkhas (Sabnis B1028 ! B1185 !) ¢
Hyderabad (Sabnis Btfl !); Pad-Idan (Sabnis B515!); Larkana (Sabnis B462!); Nasanw
(Sabnis B1140 !); Tatta, Kullan Kote Lake (Blatter & McCann D667 !); Tatta, tombs (Blatter,
& McCann D668!). ’

Gujarat: Kabirwad (Chibber!); Nadiad Farm (Herb. Econ. Bot. Poona 1).
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Khandesh: Amboli, Bori Biver (Blatter & Hallberg 5148 !); Dadgaum (Me
<Bann 96651); Toranmal (McCann 9670!); Bor, Bori River (Blatter & Hallberg 4428!);
Umalla, Tapti Bank (Blatter 4 Hallberg 5228 !).

Konkan: Sion (McCann 3672 !); Sewn (McCann 3587 !); Parsik, railway
line (McCann 9654!); Campoli (McCann 5356 !).

W. Ghats: Khandala, very common (McCann 5297 !).

Deccan: Eirkee to Poona, railway line (Garade 83 I); College garden, Poona
{Garade!); Chattarshinji Hill, Poona (Ezekiel); Trimbak (Chibber!); Manmad (Blatter
9970 !); Purandhar, north, foot (McCann 9421!).

S. M. Country: Derikop, 1,800 ft., rainfall 40 in. (Sedgwick 3984!).

N. Kanara: Halyal (Talbot 2081!); Kulgi (Talbot 2299 !).

Ecology : Often grows in hedges and on roadsides, but chiefly on old pasture grounds.
Rangachariar calls it " another common grass flourishing in cultivated fields and gardens and
seems to like sheltered places." See also Burns, Eulkarni and Godbole: A Study of Some
Indian Grasses and Grasslands (1925) 45-47.

Distribution : Tropical Africa (Nileland, Mozambique Dist.), from Morocco through
N. Africa, the Orient and India to China and Australia, Pacific Islands.

Economic uses : A good fodder grass. " Itis also the opinion of the cattle who will
sort these species (Dichanthium annulatus and caricosus) out of a mixture and eat them first."
(Burns). Lisboa calls it an excellent fodder grass either in the green or dry state. " It yields
a considerable amount of fairly good fodder which is largely made use of." (Duthie). Ranga-
chariar says that cattle eat the grass eagerly both when young and in flower.

Explanation of Plate 62 : Dichanthium annulatum Stapf.

. Pedicelled and sessile spikelets.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume. Sessile spikelet.
. Stamens, ovary and styles.

. Upper floral glume.
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6. DICHANTHIUM SERRAFALCOIDKS Blatter & McCann.

PLATE 63.

Dichanthium serrafalcoides Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1928) 426.

Andropogon Coolcei Stapf ex Woodrow in Journ. Bomb. Nat. Hist. Soc. 13 (1898) 438 (nomen
tantum) ; Cooke F1. Bomb. II (1908) 986 (descriptio).

A. (Dichanthium ?) serrafalcoides Cooke et Stapf in Eew Bull. (1908) 450.

The systematic position of this species is somewhat doubtful. Cooke already found that
it does not agree with Hackel's subgenus Dichanthium, but he adds: " it is the only subgenus
into which it will fit at all." Cooke and Stapf, when describing the same species under a
different name, remark : " Ob spiculas secundarias infimas saepissime neutras caeterum eadem
forma <wfentiles si vis ad Dichanthium referendus, sed nulli speciei arete affinis, spiculis maius-
culis in racemos spiculis Serrafalci haud dissimiles congestis insignis."—Following this sugges-
tion we have put it under Dichanthium.

Etymology : Serrafalcoides is derived from serra, a saw and /ate, a sickle, meaning a
sickle-like saw. What this alludes to-exactly we are unable to say.

Description : A weak straggling much-branched annual; stems reaching 60 cm. long,
very slender, smooth, quite glabrous; nodes glabrous. Leaves 7-5-15 cm. by 3-6 mm., flaccid,
finely pointed, sparsely clothed with bulbous-based hairs on both sides, scaberulous ; sheaths
glabrous ; ligule hyaline, ovate, ciliolate.

Racemes 13-20 mm. long, solitary on the apices of the steins and branches ; joints between
the 2 or 3 lowest nodes continuous, short, cylindric, glabrous, the others about 1-7 mm. long,
disarticulating, subclavate, densely ciliate on one side with long silky hairs which equal or
exceed the pedicels; lowest pedicels very short, glabrous, the others 2 mm. long, ciliate on
one side with long silky hairs, dilated into an oblique sac-like mouth above, and produced
into a projecting flat horn. Spikelets closely imbricate, straw-coloured, scarious. Sessile
spikelets 2-sexual (except the lowest which is very often neuter); lower involucral glume 8 mm.
long, oblong or elliptic-oblong, acute, or shortly bifid, or sublacerate at the apex, the margins
narrowly infolded, rigid, the keels deeply winged with subequal scarious wings about 1*25 mm.
deep and more or less toothed on the margins, 7-9-nerved between the keels, the keel-nerves
ruining into the points of the wings ; upper involucral glume shorter than the lower, oblong-
laaceolato, obtuse, apiculate, 3-nerved, chartaceous, margins narrowly incurved, keels glabrous;

ower floral glume 4 mm. long, oblong, obtuse, hyalirte, nerveless, glabrous; upper floral glume
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reduced to the white flattened lanceolate base of the awn; awn 2 cm. long, the column much
twisted. Pedicellate spikelets longer than the sessile, obliquely lanceolate ; lower involucral
glume nearly 13 mm. long, acute, unequally winged, many-nerved, upper involucral glume 4
by 2 turn., lanceolate, acute, 5-nerved, chartaceous; lower floral glume 3 mm. long, oblong,
obtuse, hyaline ; upper floral glume 2-5 mm. long, oblong, obtuse, hyaline. Anthers 1-5 mm*
long. Grain 4 mm. long, oblong, compressed.

Locality : W. Ghdts: Lonavla (Bhide!); Khandala, Echo Point (McCann 9403!);
Ealanbai Hills (Patwardhan!); Sakar-Pathar near Lonavla (Woodrowl); Mahableshwat
(McCann !); Panchgani (McCann!, Blatter & Hallberg B1250 !). -

Ecology ! A weak straggling gregarious species usually growing in shaded or partially
shaded localities. Occupies situations which are protected from too strong breezes. It roots
at the nodes below. The spike is bent over and pendulous. It begins to flower late in Septem-
ber.

Distribution : W. Peninsula, apparently endemic.

Explanation of Plate 63 : Dichanthium serrafalcoides Blatter & McCann.

. Ligule.

. Pedicel.

. Pedicelled and sessile spikelets.

Lower invol. glume.

. Upper invol. gluine.

. Lower floral glume. Sessile spikelet.
. Upper floral gluine.

. Grain.
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34. EREMOPOGON Stapf.

Perennial, rarely annual, grasses with slender culms, simple below, more or less branched
above, the branches often gathered in fastigiate bundles, each supported by a bladeless sheath
aijd terminated by a solitary raceme.

Spikelets small, 2-nate, one sessile, the other pedicelled, similar in shape, different in sex,
on the fragile rhachis of many-jointed solitary spatheate racemes which are frequently gathered
in fastigiate bundles, rarely the lowermost 1-3 pairs homogamous; joints and pedicels fili-
form, compressed, solid or slightly grooved, disarticulating horizontally; spikelets deciduous,
the sessile with the adjacent joint and pedicels. Florets 2 in the fertile spikelets, the lower
reduced to an empty floral glume, the upper hermaphrodite ; 1 (the lower) in the pedicelled
spikelets male or neuter, the upper quite suppressed, or both suppressed. Sessile spikelet
dorsallj compressed, awned ; callus small, shortly bearded. Involucral glumes equal, thinly
chartaceous to membranous, lower 2-keeled, with narrow inflexed margins, upper boat-shaped,
3*nerved, acutely keeled. Floral glume of lower floret hyaline, nerveless, of upper floret re-
duced to a hyaline upwards firmer linear stipe passing into a slender awn. Stamens 3. Stig-
mas exserted laterally near the middle of the spikelet, longer than the styles. Grain unknown.
Pedicelled spikelet awnless ; floral glume if present hyaline, nerveless.

Species about 5.—Tropical and warm-temperate parts of the Old World.

Cooke knew 1 species from the Presidency which he described under the name of Andro-
pogon foveolatus Del. We add Eremopogon Paranjpyeanum Blatter & McCann.

1. Lower involucral glume of sessile spikelet 4-nerved . 1. E. foveolatus.
2. Lower involucral gluifte of sessile spikelet faintly 5-7-

nerved. 2. E. Paranjpyeanum.

1. EREMOPOGON FOVEOLATUS Stapf.

PLATE o64.

Eremopogon foveolatus Stapf in Fl. Trop. Afr. IX (1917) 183; Blatter & McCann in Jouin.
Bomb. Nat. Hist. Soc. 32 (1928) 427.

Andropogon foveolatus Del. Fl. d'Egypt. (1812) 160, t, 8, fig. 2; Duthie Grasses N. W. Ind.
(1883) 20, Fodder Grasses N. Ind. (1888) 34, t. 21; Lisboa Bomb. Grasses (1896) 64;
Hack. Monogr. Androp. (1889) 402; Hook. f. Fl. Brit. Ind. VII (1896) 168; Cooke FI1!
Bomb. II (1908) 977.

A. strictus Roxb. FL Ind. I (1832) 260.

A. Orthos Schult. Mant. 11, 455.

A. monostachyus Spreng. Pug. II, 9.

A, foveolatus var. plumosus Terracino in Ann. Istit. Bot. Roma V (1894) 94.

Vernacular names : Ghandel, Marvel, Boari, Kard.
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Etymology : Eremopogon is derived from eremos, empty, and pogon, heax&.—Foveolatus
means pitted and refers to thepitted lower involucral glume. ]

Description': Stems 30-60 cm. long, densely tufted, usually decumbent at the base,
then geniculately ascending, very slender, glabrous,” nodes bearded. Leaves 7-5-15 cm. by
1-2-2-5 mm., linear, scaberulous beneath; sheaths shorter than the internodes, scabrous or
glabrous, the'basal sheaths silky-villous ; ligule short, truncate, hyaline, ciliate.

Racemes 2-5-3-8 cm. long, solitary ; peduncles capillary, erect, usually far exserted beyond
the slender spathe ; joints and pedicels slender, ciliate on 2 opposite sides witii long silky hairs,
shorter than the sessile spikelets. Spikelets 4 mm. long (the sessile and pedicellate equal),
oblong-lanceolate, glabrous, purplish ; callus small, shortly hairy at the base ; lower involuc-
ral glume 4 mm. long, fiat, lanceolate-oblong, subobtuse, with, narrowly involute margins,
4-nerved, usually marked with a deep pit above the middle; upper involucral glume equal
to the lower, lanceolate, acute, obscurely 3-nerved ; lower floral glume much shorter, oblong-,
lanceolate, glabrous, nerveless; upper floral glume reduced to an awn 13-16 mm. long, the
column about equalling the subulate portion. Anthers 2-5 mm. long. Pedicellate spikelets ;
pedicels 2-5 mm. long. Glumes 2 ; lower involucral glume 4 mm. long, lanceolate, acute,
with slightly incurved margins, the keels above aculeately scabrid, 5-nerved, pitted or not;.
upper involucral glume equalling the lower, linear-Janceolate, acute, 3-nerved.

Locality : Sind: Sehwan to Laki, foot of hills (Sabnis B651!).

Cutch: Bhuj Hill (Blatter 3765 !).

Gujarat: Road to Lasandra (Ghibber !).

Khandesh: Untflla, Tapti Bank (Blatter & Hallberg 5222!); Bhusawal
(McCann 4243 !); Bor, Bori River (Blatter & Hallberg 4309 !); Naradana (Blatter & Hall-
berg 5180!).

Konkan : Parel, poor specimen (McCann 5373 !).

W. Ghats : Panchgani (Blatter & Hallberg B1245 !), roadside, 4,000 ft., rain-
fall 60 in. (Sedgwick & Bell 4735 !). i

Deccan : Yeola (Herb. Econ. Bot. Poona !);. Arangaon, Ahmednagar (Ryan!);
Chattarshinji Hill (Ezekiel!); Deolali (Blatter 4550 !); Manmad (Blatter A261!).

S. M. Country: Dharwar, 2,400 ft., rainfall 34 in. (Sedgwick 1825 !); Haveri
(Talbot 2229 !).

Ecology : A sporadic grass. Very abundant on barren uplands in the Dharwar Dist.
On rocky ground in the Deccan (Lisboa).

Distribution-: Tropical Africa (Upper Guinea, Nileland), Canaries, from Egypt and
tropical Arabia to the drier parts of India.

Economic uses : A good fodder grass.

Explanation of Plate 64 : Eremopogon foveolatus Stapf.

Lower invol. glume*. *\
1 N
Ypper invol.;glume. L padicened spikelet.
Lower floral glume. C *
Stamens. J
. Pedicelled and sessile spikelets.
. Lower invol. glume.
. E er i VO]l. %lume. .. .
er floral glume. Sessile spikelet.
. Stamens, ovary, styles and lodicules.
. Upper floral glume.

SO oo U WO —

—

2. EREMOPOGON PARANJPYEANUM Blatter & McCann.

Eremopogon Paranjpyeanum Blatter & McCann in Jburn, Bomb. Nat: Hist. Soc. 32 (1928) 427.
Andropogon Paranjpyeanum Bhide in Journ. and Proc.’ Asiat. Soc. Beng. Sew series, VII

(1911) 514.

Description : A delicate-looking grass. Stems slender, erect, 30-45 cm. high; upper
nodes pubescent; leaves 2-5-7*5 cm. by 2 mm., subcordate at base, long-hairy on both sides,
the margins thickened and minutely irregularly repand and spinulosely serrulate; sheaths
glabrous ; ligule a‘short erose membrane.

Racemes solitary, 12-25 mm. long (without the awns), on a very slender peduncle. Sessile
spikelets 3 mm. long. Lower involucral glume oblong, obtuse, faintly 5-7-nerved, glabrous,
margins narrowly incurved, keels shortly ciliate at the apex, upper just a little longer than the
lower, 3-nerved, oblong, apiculate. Lower floral glume shorter than the involucral glumes,
hyaline and with ciliate margins, epaleate, upper floral glume consisting of the narrow base of
the awn, just a little'more than half as long as the lower involucral glume, obscurely margined
and l-nerved with 2 obscure narrow lobes at the apex, and an interposed slender, twisted,

16
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scabrid awn about 4 cm. long, bearing a bisexual flower. Pedicelled spikelets about £ in. long.
Lower involucral glume oblong, obtuse, 7-9-nerved, margins incurved and broadly winged
at the keels, wings shortly ciliate towards the.apex, upper involucral glume a little shorter than
the lower, oblong, acute, 3-nerved, margins ciliate. Lower floral glume shorter than the upper
involucral, hyaline, ciliate, faintly 3-5-nerved, epaleate, male. Joints and pedicels compressed,
obliquely truncate, |-| as long as the sessile spikelets and ciliate with short white hairs on
both sides. .

Locality : W. Ghats: Castle Bock (Bhide!).

Distribution : So far endemic.

35. SCHIZACHYBIUM Nees.

Annual or perennial grasses, rarely suflrutescent, never very tall. Stems slender. Leaf-
blades folded in bud, usually narrow. False panicles varying from very loose and scanty to
densely fascicled; spathes mostly very narrow, scarious, membranous or lower down herba-
ceous.

Spikelets 2-nate, of each pair differing in sex and mostly also more or less in shape and size,
one sessile, the other pedicelled, on the articulate fragile rhachis of many-jointed solitary racemes
terminating the culms and their branches, supported by spathes and often collected into a false
panicle, the sessile spikelets falling with the contiguous joint and the accompanying pedicelled
spikelet; joints and pedicels thickened upwards, often rather stout with a scarious cupuliform
and more or less dentate terminal appendage. Sessile spikelets dorsally compressed or some-
times in their lower half almost terete, awned; callus shorf'with a $hort beard at the very
base. Involucral glumes equal or subequal, lower chartaceous to subcoriaceous, more or less
convex or flat on the back with, at least from the middle upwards, sharply inflexed and mostly
narrow margins, 2-keeled, the keels running out into teeth or mucros, upper thinner to mem-
branous, narrowly boat-shaped to dorsally flattened, keeled (at least upwards), 1-3-nerved,
the delicate margins ciliolate. Floral glumes ciliolate, hyaline, lowér membranous down-
wards and often purplish, 2-nerved, upper usually 2-fid or 2-dentate, rarely entire, awned,
awn from the sinus or continuing the entire valve. Falea O or a microscopic hyaline, scale.
Lodiculus 2, minute, glabrous. Stamens 3, rarely 2. Stigmas laterally exserted low down,
styles terminal. Grain narrowly linear in outline or tapering upwards, subterete; embryo
short.  Pedicelled spikelet similar to the sessile, but usually relatively broader and flatter,
or more or less reduced and then sometimes quite small. Involucral glumes more or less mem*
branous, the lower aristulate or muticous. Floral glumes, if present, hyaline, ciliate, muticous.

Species about 50.—Tropics of both hemispheres.

1. SCHIZACHYRIUM BBEVIFOLIUM NeeS.

Schizachyrium brevifolium Nees Agrost. Bras. 332; Miq. FI. Ind. Bat. 111, 495; Stapf in Fl.
Trop. Afr. IX (1917) 187 ; Haines Bot. Bih. and Or. (1924) 1042.

Andropogon brevifolius Sw. Prodr. Veg. Ind. Occ. (1788) 26, F1. Ind. Occ. I, 209; Hack. Monogr,
Androp. VI (1889) 363 (exd. var. fragilis); Duthie Grasses N. W. Ind. (1883) 19, Fodder
Grasses N. Ind. (1888) 34 ; Hook. f. F1. Brit. Ind. VII (1896) 165.

A. obtusifolius Poir. Encycl. Suppl. I, 583.

A. parviflorus Koxb. FL Ind. I (1832) 274.

A. teneUus Presl Bel. Haenk. 1 (1830) 335.

A. debilis Eunth Enum. PI. T 0838) 488.

A floridus Trin. in Mem. Acad. Petersb., 6 ser. II (1833) 265.

Pollinia brevifolia Spreng. Syst. I (1825) 288.

Etymology : Brevifolium means short-leaved.

Description : Annual. Steins weak, up to 60 cm. long, usually ascending from a decum-
bent base, rarely erect, many-noded, branched from most of the nodes; branches often 2-4-
nate and dividing again, very slender to filiform, geniculate, glabrous, the lower internodes
usually much compressed. Leaf-blades linear, constricted at the junction with the sheath,
the lower and those of the primary branches obtuse or subobtuse or suddenly narrowed to a
sharp point, 25-38 mm. long and 2-6-3 mm. wide, the upper and those of the secondaiy and
tertiary branches much narrower and more acute, often glaucescent, smooth except along the
margins and the lower side of the midrib, nerves very fine. Idgules membranous, very short
ciliolate. Sheaths compressed, the lower keeled, somewhat lax, glabrous, smooth, the upper!
most spathelike ; leaves like the spathe of the inflorescence ultimately turning reddish.

Spathcs on subcapfllary curved or flexuous branchlets, very harrow, acute, reaching t
the base of the racemes or slightly exceeding them; racemes borne on filiform upwards clavata
peduncles, slender, from less then 12 mm. to slightly over 25 mm. long, 5-11-j0intcd: joi'nt.j
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2-2-7 mm. long, widening upwards from a slender base, tips 2-dentate, glabrous, smooth;
pedicels as long as the joints, very slender and only slightly thickened upwards. Sessile spike-
lets linear-lanceolate, acuminate, more or less convex on the back, pale green, about 3-3 mm:
long including the minute callus, which is more or less shortly bearded, at least on the sides.
Involucral glumes equal, lower thinly chartaceous, 2-dentate, scaberulous along the keels, with
very fine intracarinal nerves, smooth or very minutely scaberulous on the back ; upper boat-
shaped, acute, 1-nerved, ciliolate. Lower floral glume elliptic, obtuse, hyaline, nerveless, cilio-
late, upper 2-fid almost to the base, 1-6 mm. long, segments linear-oblong, subobtuse, sparingly
ciliolate, awn 8-5-12-7 mm. long. Anthers 0-5 mm. long, deep red or purple. Grain sublinear,
tapering upwards. Pedicelled spikelet reduced to a minute glume, often passing indistinctly
into the pedicel and produced into a bristle-like awn, about 4-2 mm. long.

Locality : 8. M. Country: Badami (Talbot 2930 !).

Ecology : A very delicate species, growing in pasture land amongst hills.

Distribution : Widely distributed throughout the tropics.

36. ANDROPOGON Linn.

After the restoration of Hackel's subgenera to the rank of genera, the general characters
of Andropogon itself must be modified in many ways :

Mostly perennial grasses of various habit. Spikelets 2-nate, the sessile and pedicelled
differing from one another in sex and more or less heteromorphous, all pairs similar, or if the
lowest sessile spikelet male or imperfect then resembling the others.  Spikes (spiciform racemes)
many-jointed, fragile, paired (very rarely solitary) or corymbose (digitate or subdigitate) on ter-
minal peduncles, embraced below by a spathe-like leaf (spatheole), frequently 2 or more pairs
with their spathes subtended, by a common spathe and so on to more composite branching,

* the whole forming a false panicle ; the sessile spikelets falling with the contiguous joint and the
accompanying pedicel; joints and pedicels filiform or thickened upwards and then the tips
frequently more or less cupular or auricled. Sessile spikelets dorsally or laterally compressed,
nearly always awned; callus short, mostly quite obtuse, shortly bearded. Involucral glumes
equal or subequal, subcoriaceous to membranous, lower flat or concave or channelled on tLa
back with at least from the middle upwards sharply inflexed margins, 2-keeled; upper more or
less boat-shaped, keeled upwards, 3-1-nerved, sometimes aristulate. Floral glumes ciliate ot
ciliolate, rarely glabrous, lower hyaline, 2-nerved, upper 2-fid or 2-dentate, hyaline or firmer
and sometimes substipitif orm below the insertion of the awn. Palea a hyaline nerveless scale
or 0. Lodicules 2, minute, glabrous. Stamens 3. Stigmas laterally exserted; styles ter-
minal. Grain narrowly lanceolate to oblong in outline, subterete to plano-convex; embryo
about half the length of the grain. Pedicelled spikelets often very different from the sessile
in shape and less so in size, always more or less compressed dorsally, never concave or chan-
nelled on the back, sometimes reduced and then often small or quite suppressed. Involucral
glumes herbaceous-chartaceous to membranous, the lower muticous or very rarely aristulate™®
Floral glumes, if present, hyaline, ciliate, muticous.

Species about 100.—Mostly in the tropics of both hemispheres.

1. ANDROPOGON PUMILUS Boxb.

PLATE 65.

Andropogon pumilus Roxb. Fl. Ind. T (1832) 273; Steud. Syn. PL Glum. (1855) 388; Hook.

f. F1. Brit. Ind. (1896) VII, 170; Cooke Fl. Bomb. II (1908) 976; Haines Bot. Bih. and

Or. (1924) 1044.

A. demissus Steud. Le.
A. pachyarthrus Hack. Monogr. Androp. (1889) 449; Duthie Grasses N. W. Ind. (1883) 21,

Fodder Grasses N. Ind. (1888) t. 39.

Vernacular names : Zinzvo, Baerki, Gondwal, Lalgavat, Tambrut, Gondal, Ghiman
chara, Malakava.

Etymology : Andropogon is derived from aner, andros, a man, and pogon, beard, i.e.,
man's beard, alluding to the appearance of the spikes.

Description : Annual; stem 15-45 cm. high, slender, suberect or geniculate and decumbent
below, quite glabrous. Nodes glabrous. Leaves 7-5-12-5 cm. by 2-5-4 mm., linear, finely
acuminate, glabrous; sheaths compressed, keeled, quite glabrous; ligule short, truncate,
membranous, glabrous.

Racemes 1-3-2 cm. long, in nearly equal pairs on a very slender peduncle which arises
from a narrow flattened glabrous spathe 6-13 mm. long; joints 2-5 mm. long, very silghtly

16 A
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‘clavate (almost linear),. flattened, glabrous and often led on the back,.with densely ciliate
margins and a cup-shaped 2-3-toothed &pex. Sessile spikelets reaching 5 mm. long; callus

* glabrous. Glumes 4 ; lower involucral glume 5 mm. long; linear-lanceolate, acuminate, mem-
, branous, 2-cuspidate, the keels strong, running into the slender awns about (*8 mm, long;
upper involucral glume as long as. the lower, narrowly, lanceolate, mucronate,. coriaceous,, 1-
nerved; lower floral glume hardly 3 mm. long, linear-lancqolate, subapute,. hyaline; upper
. floral glume .2-5 mm. long, narrowly linear, hyaline, cleft at the a,pex into 2 subulate lobes/vjrith
_an awn in the sinus between them ; awn reaching 16 mm. long, geniculate $bout the middle;
the lower half brown, the upper white. Anthers 2 mm. .long. Pedicellate spikelets not awned;
pedicels .3 mm, long with ciliate, margins. Glumes 3; lower involucral glume 4 mm. long,
ovate-lanceolate, acuminate, 5-nerved.

Locality : Gujarat: Nadiad farm (Herb. Econ. Bot. Poona !); Surat (Dalzell).

Khandesh: Bhusawal (McCann 5451!); Bor, ‘Bori- River (Blatter.and Hall-
berg 5116 !); to Naradana (Blatter and Hallberg 5207 !).

W. Ghats : Panchgani (Blatter and Hallberg B1268 ! B1274 ! B1326 !).

Deccan : Pashan (Gammie !); Bairawadi, Purandhar (McCann 5064!);
Manmad (Blatter A262 !); Shinda (Sabnis A263 !).

S. M. Country : Haveri (Talbot 2230 !); Dumbai (Talbot 2318 !); Harsol
(Sedgwick 1083!).

N. Kanara : Karwar (Lisboa).

Ecology : A subgregarious species. Common on.poor soil of-the MaUad -tract pf-the
Carnatic. .Very common in Poona, according to Lisboa, where large tracts pf ground fltppetar
red owing to the colour of the.bracts. May be found the whole year round.

Dlstrlbutlon Nepal, Bihar, Raqutana, Central Provinces, W. Peninsula.

Ecopomlc uses : Considered to 'be a good fodder especially before the flowering time.
Duttie says that it is good for cattle but not for horses.
.Explanation of Plate 65 : Andropogon pumilus Roxb.
. Pedicelled and sessile spikelets.
. Lower invol. glume.
. Upper invol. glume.
. Lower floral glume.
.-Upper floral glume.
Stamens, ovary, and styles.
. Lower portion of spikes.

Sessile spikelet.

Nobs LN

37. CYMBOPOGON Spreng.

Perennial, densely tufted and usually aromatic grasses. Leaves often very coarse.

Panicles frequently much compound and contracted, spatheate. Spikelets 2-nate, those
of each pair differing in sex and more or less in shape—except those of the lowest pair of the
lower or of both racemes which are homogamous (male or neuter) —one sessile, the other pedi-
celled on the articulate fragile rhachis of many-jointed paired racemes, terminating the culms
and their branches; raceiqp-pairs supported by a spatheole, collected into often decompound
or supra-decompound spatheate panicles; the fertile spikelets falling with the contiguous
joint and the accompanying pedicel; joints and pedicels filiform or linear with frequently
more or less cupular or aurXled tips, those of the lowest pair (raceme-base) often conspicuously
swollen, oblong or barrel-shaped and hard. Sessile spikelets (above the lowest) female or
hermaphrodite, dorsally, rarely laterally, compressed, awned (normally); callus very short,
_obtuse, shortly bearded. Involucral glumes equal or subequal, more or less chartaceous, lower
"almost flat or slightly depressed or narrowly grooved on the back, with at least from the middle
upwards sharply inflexed margins, 2-keeled, upper more or less boat-shaped, keeled upwards,
usually 1-nerved. Floral glumes ciliate or ciliolate (sometimes obscurely), lower entire, hyaline,
2-nerved, upper 2-fid or 2-lobed, hyaline, rarely firmer and almost stipe-like below the insertion
of the awn;"™ column of awn, if any, smooth. Palea 0. Lodicules 2, minute, glabrous. Stamens
3. Stigmas laterally exserted; styles terminal. Grain oblong in outline, subterete to plano-
convex in cross-section; embryo about half the length of the grain. Pedicelled spikelets
usually slightly different in shape and size from the sessile, but never depressed or grooved on
the back. Involucral glumes muticous, lower chartaceous to subchartaceous, upper thlnper
Lower floral glume hyaline, 2-nerved, upper 0, but usually a male flower present.

Species about 36, in the tropical/more rarely in the subtropical regions of the Qld W grld,
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Cooke: mentions 1 indigenous (Andropogon Jwarancusa Jonesy and 1 cultivated' species
‘(Andropogon Schoenanthus Linn.) belonging to this genus. We add another indigenous species
<and two cultivated ones.

A. Blades-long,; hard, rough-edged throughout, filiform to linear;
lower invblucral glume of sessile spikelet flat or concave
between the keels.
I. Raceme-joints villous all over, hairs long, more or less
concealing the sessile spikelets; awn usually a
straight, veiy short bristle.
1. Basal leaf-sheaths in dense tufts, tightly clasping,
thickened below ; blades more or less filiform
and flexuous, except when very short;
raceme-fascicles more or less simple . ~ . 1. C. Schoenanthus.
2. Basal leaf-sheaths ultimately loosened and
curled; blades flat; raceme-fascicles com-
-pound. . . . . . 2. C. Jwarancusa.
II. Raceme-joints-bearded along the sides, but hairs not
concealing the sessile spikelets; fertile spikelets
awnless. . 3. C. citratus.

.B. 'Blades flat, 5-30 mm. wide, rounded to subcordate and stem-
clasping at the base of a soft texture, with smooth edges,
at least in the lower part; lower involucral glume of
sessile spikelet with -a narrow groove from the middle
downwards corresponding to a keel inside.
I. Blades 10-30 ‘mm. wide (rarely under 10 mm.), some-
what 'fat, -rich green, at least above; panicles
10-30 cm. long, turning reddish when mature . 4. C. Martini.
II. Blades 2-6 mm. wide, thin, glaucous; panicles 10-20
cm. long, glaucous or straw-colour when mature ¢ 5. C. caesius.

1. CYMBOPOGON SCHOENANTHUS Spreng.

PLATE 66.

«Cymbopogon Schoenanihus Spreng. Fug. II (1815) 15 (rnon Schult.); Stapf in Kew Bull. (1906)
303-313, 352-353, in FL Trop. Afr. IX (1919) 268.

C. arabicus Nees ex Steud. Syn. PL. Glum. I (1855) 387.

C. Arriani Aitch. Cat. Panj. PL (1869) 174.

C. circinnatus Hochst. ex Hack. Monogr. Androp. (1889) 599.

Andropogon Schoenanthus Linn. Sp. PL (1753) 1046 (non Hackel et plurimorum auct.).

A. bicornis Forsk. FL. Aeg.-Arab. (1775) 173 (non Linn.).

A. laniger Desf. F1. Atl. 11 (1800) 379; Boiss. FL Or. V (1881) 465; Balfour Bot. Socotra
(1888) 316 ; Hack. Monogr. Androp. (1889) 598 ; Benth. in Hook. Ic. PL 1.1871.

A. Olivieri Boiss. Diagn. PL Or. ser. I, fasc. V (1844) 76.

A. circinnatus Hochst. et Steud. Syn. PL Glum. I (1855) 387.

A. Arriani Edgew. in Journ. Linn. Soc. VI (1862) 208.

A. Iwarancusa subsp. laniger Hook. f. FL Brit. Ind. VII (X896) 203; Cooke FL Bomb. II
(1908) 976 (var. tantum).

AGijmnanihelia lanigera Anders, in Schweinf. Beitr. FL Aethiop. (1867) 306 (nomen tantum).
For a discussion of the foundation of this species see Stapf in Kew Bull. (1906) 303-305. °

Vernacular names : Khavi, Ghatyari, Iskir (Arabic name of the grass as sold in the
bazaars).

Etymology : Cymbopogon is derived from kymhe, a boat, and pogon, a beard.—Schoenan-
‘thus is schoinu anthos. Hippocrates (460-357 B. C.) mentions schvinus among the aromata;
unthus means flower.

Description : Perennial, compactly caespitose, with numerous intravaginal innovations,
15-45 cm. high. Culms erect, slender, few- to 4-noded and simple below the inflorescence,
terete, glabrous, very rarely with a few small hairs at the nodes. Leaf-blades semiterete,
filiform, wiry, flexuous, very firm and often circinate upwards, rounded on the back, channelled
on the face, or those of the culms somewhat flatter and shorter, up to more than 23 cm. long,
‘1 mm. in diam., glabrous, finely scaberulous on the nerves below, though often smooth to the
touch, pale, glaucous, evenly 7-9-nerved, the midrib showing only above as a broad, white
‘band. Ligules membranous to scarious, oblong, truncate, difate, up to 3-3 mm. long. Sheaths
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very firm, smooth, glabrous, tight, those of the innovations and base of the culms widened
at the base, very tough and long-persistent, straw-coloured, up to 13 cm. long.

Spatheate panicle narrow, 8-30 cm. long, few- to 7-noded, lower internodes 5-7-5 cm.
long, upper rapidly decreasing in length, slender, glabrous; lowest primary branch rarely
undivided at the base, 3-2-noded and up to 15 cm. long, usually forming up to 4-rayed tiers;
lowest subtending sheaths with foliaceous blades; rays finely filiform, 2-5-3-7 cm. long, rarely
to over 5 cm., glabrous; spathes narrowly lanceolate, subherbaceous, often tinged with pale
purple, with a short blade or the upper bladeless and produced into a setaceous point, 3*7-4*3
cm. long, glabrous. Spatheoles very narrow, acute or with a setaceous point, 12-25 mm. long,
pale or straw-coloured; peduncles finely filiform, widened upwards 3-34-2 mm. long, tips
truncate. Racemes 2-nate, more or less divaricate, at length epinastically deflexed, 1-2 mm.
long, white-villous, pale or tinged with purple, one subsessile, the other with a bare base, 1-2
mm. long, bases puberulous to pubescent in the fork, ciliate-bearded upwards, with minutely
cupular and denticulate tips, that of the subsessile raceme as well as the adjacent pedicel stout,
elliptic to elliptic-oblong in outline and convex on the back, ultimately more or less glabrescent
and glossy; fertile joints filiform, slightly widened towards the oblique subcupular auricled
tips, 2-7-3-3 mm. long, densely hairy to villous from the back and the angles ; adjacent pedi-
cels similar to the joints but more slender. Homogamous pair of spikelets 1 at the base of the
sessile or of both racemes ; the sessile spikelet of the lowest but one of the sessile raceme inter-
mediate and imperfectly awned. Fertile spikelets linear-lanceolate, more or less acuminate,
acute, including the callus 5-3-6-3 or even 7-4 mm. long, glabrous, pale green below, reddish
upwards; callus short, obtuse, shortly bearded. Involucral glumes equal, chartaceous, lower
nerveless and shallowly concave between the acute scaberulous keels, minutely 2-denticulate,
upper lanceolate-oblong in profile, acute, slightly curved on the back, 1-nerved, margins broadly
hyaline upwards, ciliate. Lower floral glume linear-oblong, nerveless, hyaline, ciliolate, slightly
shorter than the involucral glumes, upper very narrow, shortly 2-fid, cuneate-linear and charta-
ceous below the insertion of the awn, less than 3-3 mm. long, lobes broadly lanceolate, ciliate,
awn up to 1 cm. long, very fine, more or less keeled at and slightly twisted below the middle;
column smooth. Anthers 2 ™™ Jong. Fedicelled spikelets male, linear-oblong, 4*2-6-3 mm.
long, glabrous, more reddish than the sessile; involucral glumes subchartaceous, with 5-9
evenly distant intracarinal nerves, the upper thinner, 3-nerved; lower floral glume linear-
oblong, sub-2-nerved, ciliolate, 42 mm. long; upper floret reduced to a male flower, or its
glume present as a microscopic scale.

Locality : Sind: (Stocks 816, Woodrow); Jemadar ka Landa, near Karachi (Stocks).

Ecology : This is a characteristic desert plant requiring very little water.

Distribution : From Morocco through N. Africa, Arabia, Persia, Afghanistan, Baluchistan,
Punjab, Sind.

Economic uses : Eaten by cattle, especially when young.

On oil and other products of this plant see Stapf in Kew Bull. (1906) 305-313, and Gilde-
meister und Hoffmann: Die ath.erisch.en Oele. 1899, and in translation : Kremers, The Volatile
Oils, Milwaukee, 1890.

Explanation Of Plate 66 : Cymbopogon Schoenanthus Spreng.

. Pedicelled and sessile spikelets.

. Lateral view of upper invol. glume.

. Lower invol. glume.

. Upper invol. glume. . 2 .

Lower floral |ume. A § A  Splkelet
. Upper floral glume.

. Stamens, ovary, styles and lodicules.
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2. CYMBOPOGON JWABANCUSA Schult.
PLATE 67.

Cymbopogon Jwarancusa Schult. Mant. II (1824) 458 ; Stapf in Eew Bull. (1906) 354; Haines
Bot. Bih. and Or. (1924) 1045.
Androvogon Juarancusa Jones in Asiat. Research, IV. (1795) 109; Cooke F1. Bomb. II (1908)
976. '
A. Iwarancusa var. genuinus Hack. Monogr. Androp. (1889) 599.
A. Tirarancusa subsp. Iwarancusa proper Hook. f. F1. Brit. Ind. VII (1896) 203.
4. laniger Duthie Fodder Grasses N. Ind. (1888) t. 23.
Vernacular names : Jwarankusa, Khavi.
Etymology : Jwarancusa means fever-restrainer and is composed of Jwara, fever and
ankasa, the hook used by the elephant-driver to restrain his elephant.
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Description : Usually a tall grass, up to 1-8 m. high, with very aromatic roots, densely
tufted, the stems from clusters of firm, persistent, finally loose and open and tortuous leaf-
sheaths, more or less widened below. Leaves flat, up to 60 cm. long and 5 mm. broad, narrowly
linear, filiform above and ending in a long capillary tip, ligule 0-5 mm. long, membranous.

Panicles long, narrow, interrupted, with very compressed, short, fascicled branches bearing
spathes about 5 cm. long and spatheoles 6-18 mm. long. Eacemes 14-1*8 cm. long, often
5-jointed, joints half as long as the uppermost villi. Spikelets 3-4 pairs, green, half hidden
by the 5 mm. long villi on the joints and pedicels. Sessile spikelets 5 mm. long; lower invo-
lucral gli**”e flat or concave between the keels, which are neither winged nor margined (omitting,
of course, the ordinary inflexed margins of the glume common to the genus) or sometimes
narrowly margined, scabrid or ciliolate, nerves 2-4 or O between the keels. Joints of rhachis
and pedicels subclavate, with toothed tips. Pedicelled spikelets equal or rather longer than
the sessile, narrowly lanceolate, purplish; lower involucral glume 7-9-nerved.

NOTE.—This species is nearly related to C. Schoenanthvs and the two, as pointed out by ITackel (1. 0. p. GOO)
are not always distinguishable with certainty. '' Athigh altitudes," sajs Stapf (1. c. 314), ' as in Kumaon and Spiti,
or in the dryer parts of the Punjab, it (C. Jawarancum) becomes dwarfed and narrow-leafed and forms a ' transition
state' to C. Schoenanthus. The latter is a characteristic desert plant, able to exist with a minimum supply of water.
On the other hand, C. Jwarancusa is dependent on an, at least temporarily, abundant supply of water, and prefers
the neighbourhood of rivers, or actually grows in the beds of torrents. It is not impossible, that the distinguish-

ing characters of C. Jatcarancusa as compared with C\ Schoenanthyvs, that is the robust state, the long, flat and rela-
tively broad leaves, and the more composite panicles, are mainly due to eolaphic conditions."

Locality : Sind: Karachi (Dalzell & Gibson); Bholari (Bhide!); Shikarpur (Bhide!);
Umarkot, sandy plains (Sabnis B1082!); Gharo (Blatter & McCann D669! D670!);
‘Ghulamalla (Blatter & McCann D671!). '

Gujarat: Ahmedabad (Dalzell & Gibson).

Distribution : Outer hill-zone of the United Provinces, Kumaon, Garhwal (up to 10,000
ft. or over) and westwards as far as Peshawar, Jodhpur and Jaisalmer States, Sind, Bihar.

Economic uses : This grass is probably used for oil along with the previous species.

Explanation of Plate 67 : Cymbopogon Jwarancusa Schult.

. Pedicelled and sessile spikelets.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume. Sessile spikelet.
. Upper floral glume.

. Stamens, ovary, styles and lodicules.
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*3. CYMBOPOGON CITRATUS Stapf.

Vymbopogon citratus Stapf in Kew Bull. (1906) 357, in FL* Trop. Afr. IX (1919) 282.

Andropogon Schoenanthus Linn. Syst. ed. X (1759) 1304, not of Sp. PL ; Eoxb. Fl. Ind. I
(1832) 274.

A. citratus DC. Cat. Hort. Monsp. (1813) 78 ; Nees in Allgem. Gartenz. I11 (1835) 266.

A. citriodorum {sic !) Desf. in Tabl. Ecole Bot. I (1815) 15.

A. Roxburghii Nees in Wight Cat. (1833) no. 1699 {nomen tantum); Steud. Syn. PL Glum. I
(1855) 395.

A. ceriferus Hack, in Mart. FL Bras. II, pt. 111 (1883) 281.

A. nardus var. ceriferus Hack. Monogr. Androp. (1889) 605.

Schoenanthus arnboinicum Rumph. Herb. Amboin. V, 181, t. 72.

For the taxonomic position of this species see Stapf in Kew Bull. (1906) 330-333.

Vernacular names : Oleu cha, Hirva cha, Lili cha, Vasane-hullu, Kavance hullu, Majjige
hullu, Lemon Grass.

Description : A tall perennial, throwing up dense fascicles of leaves from a short, oblique,
annulate, sparingly branched rhizome, usually barren, but occasionally giving rise to a stout
-erect culm up to over 1*8 m. high, 7-8-noded and simple below the panicle. Leaf-blades linear,
long-attenuated towards the base and tapering upwards to a long setaceous point, up to over
90 cm. long by 16-18 mm. wide, very firm, glaucous-green, glabrous, smooth or more or less
rough upwards and along the margins; midrib somewhat stout below, whitish on the upper
side; primary lateral nerves 4-6 on each side, raised particularly above with 2-4 secondary
nerves between them. Ligules very short, scarious, rounded or truncate. Sheaths terete,
those of the barren shoots much widened'at the base, and tightly clasping each other, narrow
and separating upwards, with rounded shoulders at the mouth, 10-30 cm. long, subcoriaceous,
-quite glabrous and smooth, more or less cinnamon-coloured or russet on the inside; gty
of the culms tight, shorter than the internodes, finely pubescent or velvety at the node-
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Spatheate panicle decompound to subdecompound, loose, 30 to over 60 cm. long, nodding ;
internodes 4 to over 6, the longest up to 20 or 22 cm. long, rapidly decreasing in length upwards;
lowest primary branches undivided at the base, up to over 45 cm. long, and up to 5- or 6-noded,
the following forming mixt tiers of very unequal variously compound and simple rays, ultimate
tiers up to 4-rayed; rays filiform and glabrous ; spathes narrow-lanceolate, acute or acuminate,
2-5-5 cm. long, with narrow membranous margins. Spatheoles very narrow, linear-lanceolate
to almost subulate when inrolled, 14-18 mm. long, acute or finely acuminate, reddish to rich
russet. Peduncles 6-10 mm. long, glabrous. Racemes 2-nate, finally spreading at right angles
or epinastically deflexed, moderately dense, 14-25 mm. long, pale, variously tinged with dull
purple, loosely villous, one subsessile, the other with a slender filiform bare base, almost 2 mm.
long and hairy, the pedicel of the homogamous pair also slender, .though short; fertile joints
filiform, slender, 2-3 mm. long, ciliate on both sides, tips obliquely aurioulate and cupular;
adjacent pedicels very similar. Homogamous pair of spikelets 1 at the base of the sessile
raceme, its sessile member usually slightly differing in shape from the fertile spikelets. Fertile.
spikeltlets linear to linear-lanceolate, acutely acuminate, 5-6 mm. long, reddish, glabrous;
callus short, obtuse, minutely bearded. Involucral glumes subequal, lower subchartaceous,
slightly depressed towards the base, otherwise flat on the back, keels acute, scaberulous above,
intracarinal nerves O or 1, short or indistinct, upper boat-shaped, slightly curved on the back,
acute, keeled upwards. Lower floral glume hyaline, linear oblong or almost linear, sub-2-
nerved, ciliolate above, slightly shorter than the involucral glumes, upper narrowly linear,
acute, about 4 mm. long, usually entire and awnless, rarely more or less 2-fid with a small
bristle from the sinus. Anthers 2 mm. long. Pedicelled spikelets male or neuter, linear to
subulate-lanceolate, as long as the sessile, reddish, glabrous ; lower involucral glume 5-9-nefved,
upper 3-nerved ; lower floral glume shorter to much shorter than the involucral glumes, hyaline,
ciliolate, upper very narrowly linear, nerveless if present at all.

Locality : Gardens in Bombay. '

Distribution : This grass is only known in the cultivated state. Probably of Indian
origin, and now widely distributed over the tropics of both hemispheres. See Stapf in Eew
Bull. (1906) 334.

History and uses : See Stapf in Eew Bull. (1906) 322-330, 334 and authorities given
under Cymbopogon Sckoenanthus. :

1. CYMBOPOGON MARTINI Stapf.

Cymbopogon Martini Stapf in Kew Bull. (1906) 359 ; Haines Bot. Bih. and Or. (1924) 1046,

C. Martininnus Schult. Mant. II (1824) 459.

Andropogon Martini Roxb. Fl. Ind. T (1820) 280.

A. pachnodes Trin. in Mem. Acad. Petersb. ser. 6, II (1833) 284, and Spec. Gram. Ic. (1836)-
tab. 327. '

A. Calamus aromaticus Boyle, Essay Antiq. Hind. Med. (1837) 33 (nomen tantum), IUustr.

Bot. Himal. (1840) tab. 280.

A. nardoides Nees F1. Afr« Austr. (1841) 116.

A. Schoenanthus Fluck. & Hanb. Pharmacogr. (1874) 660 (non Linn.).

if. Schoenanthus var. genuinus Hack. Monogr. Androp. (1889) 609 (partim).

A. Schoenanthus var. Martini Hook. f. in Fl. Brit. Ind. VII (1896) 204 (exdus. synon. referentibw
ad plantas Africanas).

For the foundation of this species and its synonymy see Stapf in Kew Bull. (1906) 335-
337.

Vernacular names : Geraffium grass, Eusa grass, Rohisha, Rosem, Rusa, Gandh-bel,
Mirchia gandh, Tikhari, Bohish, Roshegavat, Rhonse, Rauns, Eunthi hullu, Khasi hullu.

Description : A tall, perennial, sweet-scented grass 1-524 m. high. Stems glabrous,
straw-coloured, leafy. Leaves flat, usually broad, rounded c¢ subcordate at the base, more
or less glaucous beneath, those below the inflorescence rarely under 23 cm. long by 1 cm. wide
at the base, but often 2-5 cm. wide below, tapering from a little above the base or from the
middle to a firm tip, glabrous except for the scabrid margins, margins sometimes smooth near
the base.

Spikes 2-nate, 12-18 mm. long, oblique or divaricate or less often deflexed. Peduncle
about half the length of the 18-25 mm. long spatheole, several spatheoles and their peduncles
from a spathe of a lower order, these arranged in long usually narrowly oblong panicles not more
than 3-5-5 cm. wide, but sometimes panicle with many branches and broader. Joints and
pedicels slenderly clavate (excluding the much thickened lowest), about half SB long as the
sessile spikelets, tips with a lanceolate tooth or 3-toothed, margins long-villous 3-5-5 mm.
long. Lower involucral glume (above the lowest spikelet) with lanceolate centre becoming
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oblanceolate or oblong from the keels being membranously winged above the middle, back
with a vertical median depression below the middle corresponding to a ridge inside; upper
cymbiform with the dorsal keel winged above, minutely ciliate below.

Locality : Cutch : Bhuj, Rhodir-Maka (Blatter 3749 !); Anjar (Blatter 3741!).

Kathiawar : Junagad (Blatter 3783 !).

Gujarat: Champanir (Chibber !); Ahmedabad, dry hills (Sedgwick 310!).

Khandesh : Road to Chinchpada (Chibber !); Toranmal (McCann A285 !).

Konkan : Wada Range (Ryan 488 !); Gokhirva, Bassein (Ryan 41!); Keltan
(Ryan 392 !); St. Xavier's College compound (McCann 4461!).

W. Ghats : Igatpufi (Blatter & Hallberg 4432!); Kasara, Igatpuri Ghat
(McCann 4343A!); Khandala, very common (McCann!); Panchgani (Blatter & Hallberg
B1248 ! B1282 ! B1297 ! B1324!).

Deccan: Ganeshkhind Botanic Gardens (Garade 435!); Purandhar (McCann
6010 !) ; Pashan (Gammie !); Modasa (Sedgwick & Saxton!).

8. M. Country: Haveri (Talbot 2180!); Dharwar (Talbot 2616!); Badami
(Talbot 2928!).

Stapf excludes also the outer slopes of the Western Ghats, but the localities given above
show that the graft is well represented in that region.

Ecology : According to Malcolmson " the Rusa grass in the Deccan affects particularly
the trap, more or less avoiding the granite, so much so that he was able to trace the green-
stone dykes across the granite by the luxuriance of the grass." (ex Stapf).

This species frequently occupies large areas of open grass-land often to the exclusion of
everything else. Jt is often densely tufted. During the rains growth is enormous, the plant
often exceeding the height of a man. At this period the plant develops large broad leaves
which are strongly aromatic when crushed. The monsoon form with broad leaves dies down
during the dry months and a fresh crop.of culms appears in dense tufts which do not attain
the same dimensions. The leaves are often very narrow with the margins often recurved
during the hottest part of the day. Frequently the monsoon crop is destroyed by fire And soon
after a fresh crop appears which is typically the hot weather form.

Distribution : From the Afghan frontier to the Rajmahal Hills in Bengal and from the
subtropical zone of the Himalaya to about 12° N., excluding the desert region of the P. njab
and the greater part of the northern Carnatic.

History and uses : The Rugjfa grass oil (Oleum Palmarosae sen Geranii Indici, Palmarosa
oil) is produced from this plant. See Stapf in Eew Bull. (1906) 338-341.

5. CTMBOPOGON CAESIUS Stapf.

Cymbopogon caesius Stapf in Kew Bull. (1906) 360, in Fl. Trop. Afr. IX (1919) 287.
Andropogon caesius Nees in Wight Cat. (1833) nos. 17006 {rumen tantum) and in Hook. & Arn.

Bot. Beech. Voy. 244 cum descriptione (partim).

A. Schoenanthus var. caesius Hack, in Monogr. Androp. (1889)610; Schweinf. in Bull. Herb.

Boiss. 11, App. II, 14 ; Hook. f. Fl. Brit. Ind. VII (1896) 205, exclus.fere omnibus synon.

For foundation of this species see Stapf in Kew Bull. (1906) 344.

Etymology : Caesius means bluish grey.

Description : A perennial, tufted grass, up to 1 m. high, with intra- and extravaginal
innovation-shoots from a short rhizome. Culms erect or geniculate-ascending, slender, more
or less wiry, frequently branched below, the branches often in fascicles from the knees, often
many-noded, terete, glabrous, smooth. Leaf-blades linear from a scarcely narrowed rarely
slightly rounded base, tapering to a long setaceous point, those of the culms up to over 15
(sometimes almost 30) cm. long, 2-6 (sometimes 10) mm. broad, of the innovations usually
much shorter, flat, bluish-glaucous, glabrous, smooth, midrib slender, primary lateral nerves
very fine, 3-4 on each side. Ligules very short, rounded, scarious. Sheaths rather firm, tight,
the lowest mostly short, those placed at branching nodes at length thrown aside, inrolling or
deciduous, glabrous, smooth, usually much shorter than the internodes.

Spathaceous panicle narrow, mostly 7-15 cm. long, rarely much longer, sometimes reduced
and small, dense or interrupted ; internodes usually 4-6, the lowest rarely exceeding a third of
the panicle, the following gradually decreasing ; lowest primary branch shortly exserted from its
sheath, undivided at the base, or like the following forming mixed or (upwards) simple-rayed
tiers; rays of ultimate tiers 5-3, finely filiform, 6-8 mm. long, glabrous; lowest subtending
sheaths with foliaceous blades; spathes lanceolate, acuminate. 2-5-2 cm. long, subherbaceous,
glaucous, sometimes turning reddish. Spatheoles narrowly lanceolate, acuminate, 14-16 mm.
long, subherbaceous to scarious, turning dirty straw-colour or slightly reddish; peduncles
filiform. 5-6 mm. long, glabrous. Racemes 2-nate, obliquely erect, 12-14 mm. long, greenish,
more or less white-villous, one subsessile,vthe other with a bare base, over 2 mm. long, finely
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pubescent on the inner side, ciliate and thickened upwards, base of the subsessile raceme swollen,
hard, fused with the equally swollen and hard adjacent pedicel; fertile joints filiform, about
2 mm. long, glabrous on the back, densely ciliate on the sides, cilia snow-white, tips often
cupular with a crenulate margin or auricle; adjacent pedicels very similar. Homogamous
pair 1 at the base of the sessile raceme. Fertile spikelets oblong, slightly widér above the
middle, subobtuse, 4 mm. long, greenish, glabrous; callus very small, obtuse, minutely bearded.
Involucral glumes equal, subchartaceous, lower minutely truncate, flat on the back with a
fine median groove in the lower half, keels narrowly winged from the middle upwards, intra-
carinal nerves 1 on each side towards the keels, very fine; upper narrow in profile, very acute,
very narrowly winged above the middle, with 1 delicate nerve on each side near the margin.
Lower floral glume delicate, oblong, minutely truncate, ciliolate, nerveless, upper substipitif orm,
almost 3 mm. long, 2-fid to the middle, segments subulate, ciliolate, awn very fine, 10-14 mm.
long, bent at and twisted below the middle. Anthers almost 2 mm. long. Pedicelled spikelets
male, linear to lanceolate-oblong, subobtuse, 4 mm. long, green, glabrous; lower involucral
glume slightly convex on the back, subherbaceous, about 10-nerved, the inner 6 nerves promi-
nent, upper subhyaline, 3-nerved; floral glume oblong, truncate, sub-2-nerved, almost 4 mm.
long.

Locality : Gujarat: On sandy and gravelly hills and banks, Ahmedabad and Prantij.

Distribution : Throughout the Carnatic, Gujarat, Arabia, Somaliland.

History and uses : See Stapf Eew Bull. (1906) 342-345.

38. HETEKOPOGON Pers.

Perennial or annual grasses, with simple or more often upwards branched culms ; branches
few to many, mostly flowering and gathered into a spatheate panicle.

Eacemes conspicuously dorsiventral, the bases of the male (or neuter) spikelets subim-
bricate on the back of the raceme, their upper parts bending forward around the sides, forming
a hollow in which the fertile spikelets are enclosed, with their awns exserted anticously and often
intertwisted. Spikelets 2-nate, those of the lower (1 to many) pairs alike in sex and shape,
male or neuter, of the upper pairs differing in sex and shape, one of each pair sessile, the other
pedicelled on the many-jointed rhachis of solitary racemes, terminating the culms and their
upper branches; rhachis tough or upwards tardily disarticulating and glabrous between the
homogamous pairs, readily disarticulating above them; homogamous pairs long-persistent,
the spikelets of the heterogamous pairs- falling separately, the pedicelled with the pedicel, the
sessile with the adjacent joint.and the adjacent pedicel or its base. Sessile spikelets subcy-
lindric, awned; callus long, pungent, densely bearded upwards. Involucral glumes equal,
'Jie lower coriaceous, rarely chartaceous, more or less tightly involute, quite keelless, nerves
obscure, often connected by few transverse nerves in the upper part; upper with a deep longi-
tudinal groove on each side, coriaceous, rarely chartaceous, between them, thinner towards
the margins, membranous at the tips, 3-nerved. Lower floral glume hyaline, nerveless, upper
stipitiform from a hyaline very slender base, cartilaginous upwards and passing into a usually
stout geniculate awn. Palea small or absent. Lodicules large or more or less reduced, to vetfy
minute. Stamens 3, often rudimentary or absent. Stigmas exserted terminally or laterally.
Grain more or less linear in outline, subterete, slightly dorsally compressed; embryo some-
what exceeding the middle of the grain. Pedicelled spikelets male or neuter, dorsally flattened,
usually slightly asymmetric, and often somewhat twisted, muticous, imbricate. Lower in-
volucral glume herbaceous, many-nerved, winged upwards from ono or both keels; upper
membranous, lanceolate-oblong, acute, 3-nerved. Floral glumes hyaline, 1-nerved, well-deve-
loped or more or less reduced. Stamens 3 or 0.
|~ Species about 6.—Tropical and subtropical regions of the whole world.

Cooke describes 4 species unSer Andropogon, viz., A. polystachyos Roxb., A. triticeus
E. Br., A. Ritchiei Hook, f, and A. contortus Linn. We transfer these to Heteropogon and
add Heteropogon oliganthus Blatter & McCann.

A. Not more than 30 cm. high. i
£L Upper involucral glume of pedicelled spikelet 1-3-

nerved . . . . . . 1. H. oliganthus.
II. Upper -involucral glume of pedicelled spikelet 5-
nerved . . . . . . 2. H. polystachyos.
B. More than 40 cm. high.
L Lo\*er involucral glume dorsally deeply grooved , 3. H. insignis.

1. Lower involucral glume not dorsally grooved.
1. Ligule of several narrow membranous segments . 4. H. Ritchiei.
2, Ligule truncate, ciliolate . . . . . 5. H. contortus.
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1. HETEROPOGON OLIGANTHUS Blatter & McCann.

PLATE 68.
Heteropogon oliganthus Blatter & McCann in Jouxn. Bomb. Nat. Hist. Soc. 32 (1928) 623.
Andropogon oliganthus Hochst. ex Steud. Syn. PL Glum. (1855) 368; Hack. Monogr. Androp*

(1889) 591; Hook. f. EL Brit. Ind. VII (1896) 202.

Etymology : Heteropogon is derived from heteros, different, and pogon, beard, alluding
to the pedicelled spikelets which are quite unlike the sessile—Oliganthus is derived from oligos,
few, and anthos, flower.

Description : A dwarf annual. Stems 7-15 cm. high, tufted, slender, sometimes creeping
below, geniculate. Leaves 5-7-5 cm. long, quite flat, subensiform, acuminate, softly hairy,
margins thickened, cartilaginous, sheaths compressed; ligule very short, membranous.

Spikes usually very shortly exserted from the long, narrow, glabrous spathes; peduncle
curved, puberulous. Spikes 8-16 mm. long, with 3-6 pairs of glumes, lower spikelets neuter.
Joints and pedicels about half as long as the sessile spikelet, long ciliate. Sessile spikelet 5 mm.
long, oblong; callus short, obtuse. Lower involucral glume obtuse, chartaceous, dorsally
villous toward the base, not dorsally channelled, shining, faintly nerved, with narrowly involute
margins, ciliolate towards the truncate tip, callus bearded, upper ihvolucral glume obtuse,
apiculate. Lower floral glume very short, broadly oblong, ciliate, upper with a shining awn
3-4 cm. long, column-of awn glabrous. Falea very small. Anthers 1 mm. long. Pedicelled
spikelet neuter, larger than the sessile, ovate-oblong. Lower involucral glume herbaceous,
obovate-oblong, truncate, distinctly 9-13-nerved, subemarginate, keels scabrous, margins
ciliolate, hardly incurved, upper shorter by F membranous, oblong, obtuse, 1-3-nerved, ciliate.
Palea of upper floral glume very small.

Hackel, 1. c, is of opinion that this species is intermediate between Dichanthium and
Heteropogon, but comes nearer the Heteropogons, because the sessile spikelets d]ffer from the
pedicelled ones in shape, nervation and the dorsal furrow.

Locality : W. Ghats : Mahableshwar, open edge above the precipices looking from Dhobi's
Waterfall path to Elphinstone Point, 4,500 ft., rainfall 270 in. (Sedgwick & Bell 4608 !); Panoh-
gani (Blatter & Hallberg B1221!, McCann !). '

Deccan : Kalsubai (Patwardan !).-

Ecology : Purely a monsoon plant, coming into flower in late September and early October.
A very aromatic species ; the air on the Tableland at Panchgani is impregnated with its odour
at the time when it appears. The odour is completely lost in dy material.

Distribution : Nilgiris.

Explanation of Plate 68 : Heteropogon oliganthus Blatter & McCann.

1. Lower invol. glume. "\

2. Upper invol. glume. f'nj- n- . ,u
.L"le. APedicelledspielet.
. Spikelet with pedicel, j
. Spikelet.
. Lower invol. glume.
. Upper invol. glume.
Lower floral glume.
Upper floral glume.
. Stamens, grain and styles.

Sessile spikelet.

COPINU AW

—_

2. HETEROPOGON FOLYSTACHYOS Blatter & McCann.

Heteropogon folystachyos Blatter & McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1928) 623.
Andropogon polystachyos Boxb. FL Ind. I (1832) 261; Steud. Syn. PL Glum. (1855) 367 ; Hook.
f. FL Brit. Ind. VII (1896) 989 ; Dalz. & Gibs. Bomb. Fl. (1861) 301; Cooke F1. Bomb. II

(1908) 989.

Description : A dwarf erect grass 15-25 cm. high; steins slender, lea.fy above, corym-
bosely branched. Leaves 5-10 cm. by 1-2-1-6 mm., the lower flat, the upper convolute, erect,
hairy on both sides with long slender hairs, the margins thickened; sheaths hairy; ligule a
short ciliate membrane.

Racemes solitary, 1-3-2-5 cm. long, on very slender peduncles 5-10 cm. long, with a very
slender sheath and a small leaf about thg middle, the 5 or 6 lower pairs of spikelets neuter;
joints 2 mm. long, terete. Sessile female spikelets dark brown, 5 mm. long; callus bearded
on one side with brown hairs; lower involucral glume oblong when opened out, obtuse, with
membranous tip and infolded margins, 7-9-nerved, pubescent on the back; upper involucral
glume linear-oblong with a coriaceous centre and broad hyaline margins; lower floral glume
shorter, oblong, ciliate; upper floral glume represented by the acute base of the awn; awn
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3-8-5 cm. long, hairy. Pedicellate spikelets 6 mm. long; pedicels 12 mm. long, glabrous;
lower involucral glume with a coriac3ous many-nerved centre and broad hyaline wings; upper
involucral glume lanceolate, ciliate, 5-nerved. Neuter spikelets : lower involucral glume like
the pedicellate but broader, 2-toothed at the tip.

Locality : W. Ghats: Ehandala (Woodrow); Mahableshwar, western side of hill (Dalzell
& Gibson). We have not seen this species.

Distribution : Peninsular India.

3. HETEROPOGON INSIGNIS Thw.

PLATE 69.

Heteropogon insignis Thw. Enum. PL Zeyl. (1864) 437; Benth. Fl. Austral. VII (1778) 517.

Andropogon triticeus R. Br. Prodr. (1810) 201; Hack. Monogr. Androp. (1889) 588; Steud.
Syn. PL Glum. (1855) 368 ; Hook. f. FL Brit. Ind. VII (1896) 200; Cooke FL. Bomb. II
(1908) 989.

A. ischynanthus et liananthus Steud. 1. c. 367.

Vernacular names : Bhale kusal, Kali kusal, Mothi kusal, P&tang.

Etymology : Insignis means important, alluding very likely to the tall stout stem.

Description : Perennial; roots of very stout tortuous fibres; stem 1-2-24 m. high, as
thick as a swan's quill below, hard, smooth, polished, leafy, simple or branched below. Leaves
30-60 cm. by 6-20 mm., narrowly linear, acuminate, glaucous, sparsely hairy, margins scabrous ;
sheaths compressed, keeled, smooth ; ligule a rounded scarcely ciliolate membrane.

Racemes 7-5-15 cm. long; rhachis inarticulate except the 4-6 upper nodes, glabrous;
spikelets very many, all, except the few terminal, closely imbricating, subsecund, awnless,
male or neuter with* a short glabrous callus. Upper sessile spikelets long-awned, 8 mm. long;
callus long, acute, densely bearded with dark brown hairs; lower involucral glume linear-
oblong, subterete, rigidly coriaceous, with an obtuse rounded membranous ciliolate tip, dorsally
deeply grooved, the margins involute, not winged; upper involucral glume slightly longer
than the lower, linear, subterete, rigidly coriaceous, scaberulous, with pale sigmoidly incurved
chartaceous margins, obtuse, with membranous truncate or minutely 3-toothed tip; lower
floral glume short, oblong, truncate, hyaline, nerveless ; upper floral glume represented by the
flattened white base of the awn; awn very stout, hirsute, 5-7-5 cm. long. Upper pedicellate
spikelets reaching 2 cm. long, neuter ; pedicels very short, subclavate, glabrous; lower involucral
glume more or less twisted, .lanceolate, acuminate, many-nerved; upper involucral glume -
rather shorter than the lower, linear-lanceolate, acuminate, ciliate, chartaceous, 3-nerved;
lower floral glume shorter than the involucral glumes, lanceolate, acuminate, ciliate; upper
floral glume narrowly oblanceolate, 1-nerved, ciliate near the apex. Lower spikelets 1-3-2 cm.
long, neuter or male, like the pedicellate ones.

Locality : Konkan : Above Kanari Caves (McCann 9634 !).

W. Ghats: Ehandala, very common on open hillside composed of rock frag-
ments (McCann 9425 !); Igatpuri McCann 4338 !).

Deccan: Around Vital Hills, Poona (Bhide 782!); Chattarshinji Hill, Poona
(Ezekiel!); Mawal, Poona Dist. (Woodrow).

S. M. Country: Manoli (Talbot 3978 !).

N. Kanara : Anmod, bare'hillsides, 2,000 ft., rainfall 200 in. (Sedgwick 3324 !).

Distribution : Burma, Central Provinces, W. Peninsula, Ceylon, Malaya, Australia.

Explanation of Plate 69 : Heteropogon insignis Thw.

1." Pedicelled and sessile spikelets.

2. Lower invol. glume. *

3. Upper invol. glume.

4. Lower floral glume. Sessile spikelet.
5. Upper floral glume.

6. Ovary and styles.

4. HETEROPOGON RITCHIEI Blatter & McCann.

PLATE 70.

Htttropogon Ritchiei Blatter € McCann in Journ. Bomb. Nat. Hist. Soc. 32 (1928) 623

Andropogon Ritchiei Hook. f. FL Brit. Ind. VII (1896) 201; Cooke F1. Bomb. II (1908) 990
Etymology : Dr. Ritchie collected many plants in Belgaum and Kanara. ’
Description : Stems stout, erect, rigid, 12 m. and more high. Leaves 45 by 1 cm

from a narrow base, bluntly acuminate, flat, rigid, shortly hairy on both sides with b,

based hairs, the margins spinulosely serrulate; sheaths glabrous; ligule 6 mm. long mem:

branous, divided almost to the base into numerous narrow acute segments. no
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Racemes 2-5-5 cm. long, green, hispid, the lower 1-2 pairs of spikelets homogamous. Sessile
spikelets rather more than 6 mm. long; callus nearly 2-5 mm. long, densely bristly with brown
hairs; lower involucral glume broadly ovate when opened oat, bluntly acuminate, truncate,
hairy on the back, the margins narrowly incurved, keels bristly, not channelled, dorsally obscure-
ly nerved; upper involucral glume linear-oblong with rounded and shortly apiculate apex, 3-
nerved, with a coriaceous hispid centre and membranous margins ; lower floral glume 4 mm.
long, narrowly linear, subacute, hyaline, nerveless; upper floral glume represented by the
acute not dilated base of the awn; awn more than 3-8 cm. long, tortuous, with a dark brown
more or less pubescent column, the upper part very slender. Pedicellate spikelets 13 mm.
long; pedicels short, glabrous; lower involucral glume lanceolate, acute, the margins equally
winged and infolded, the keels with a row of long tubercular-based golden-yellow bristles;
upper involucral glume as long, lanceolate, 3-nerved; lower floral glume 10 mm. long, narrowly
oblanceolate, hyaline ; upper floral glume shorter, narrowly linear, acute.

Locality : W. Ghats : Panchgani, W. slope of Third Tableland (McCann 1788 !).

Deccan: Eatraj Ghat, 11 miles S. E. of Poona (Gammie 1037!); hills near
Poona (Woodrow). '
S. M. Country: Belgaum (Ritchie feste Hcok. f.).

Ecology : A tall grass growing in open grass-land. Stout stlff roots from the lowest
nodes.

Distribution : W. Peninsula, apparently endemic.

Explanation of Plate 70 : Heteropogon Ritchiei Blatter & McCann.

1. Lower invol. glume.
2. Upper invol. glume.

3. Lower floral glume. N Sessile “pikelet.
«4. Upper floral glume. I
5. Stamens, ovary, styles and lodicules.

6. Pedicelled spikelet.

7. Sessile spikelet.

8. Lower invol. glume.
"9, Upper invol. glume.

10. Lower floral glume. L Dedicelied spikelet.

11. Stamens. i ’

12. Upper floral glume. J

13. Ligule.

5. HETEROPOGON CONTORTUS Roem. & Sckolt.

PLATE 71.

Heteropogon contortus Roem. & Schult. Syst. Veg. II, 836; Duthie Grasses N. W. Ind. (1883)
19, Fodder Grasses N. Ind. (1888) 32,1.19 ; Stapfin FI. Trop. Afr. IX (1919) 411; Haines
Bot. Bih. and Or. (1924) 1040.

Andropogon contortus Linn. Sp. PI. (1753) 1046; Lam. Encycl. t. 840; Kunth Enum. PI. L
(1838) 486; Hack. Monogr. Androp. (1889) 585 (exd. A. polystachyus Roxb.); Roxb.
Fl. Ind. I (1832) 253; Grah. Cat. Bomb. PL (1839) 238; Dalz. & Gibs. Bomb. FL (1861)
300; Lisboa Bomb. Grasses (1896) 84; Hook. f. Fl. Brit. Ind. VII (1896) 199 ; Oooke
F1. Bomb. II (1908) 990.

Heteropogon Urtus Pers. 11, 533 ; Balf. F1. Socotra (1888) 316.

H. glaber Pers. 1. c.; Beauv. Agrost. (1812) 134, t. 23, fig. 8.

JR. hirsutus Beauv. 1. c.

H. Allionii Roem. & Schult. 1. c.; Reichb. Ic. FI. Germ. I, t. 53, fig. 1496-7.

H. polystachyus Nees Agrost. Bras 364.

H. Roxburghii Walk.-Arn. ex Nees in Nov. Act. Nat. Cur. XIX, Suppl. 1,183.

H. Hohenackeri Hochst. ex Miq. Anal. Bot. Ind. II, 24.

H. hispidissimus Hochst. ex Steud. Syn. PL. Glum. I (1855) 367.

H. besukiensis Miq. FL Ind. Bat. 111, 494.

Andropogon secundus Willd. ex Nees Agrost. Bras. 364.

A.firmus J. S. Presl in C. B. Presl Rel. Haenk. I (1830) 334.

A.firmus Kunth Enum. PL I (1838) 486.

A. messanensis Bivona ex Guss. F. Sic. I (1827-8) 164.

A. besukiensis Steud. in Zoll. Syst. Verz. II (1854) 59.

A. Bdlardii Bubani in Nuovo Giorn. Bot. V, 317.
Vernacular names : Spear grass, Nani sunkhali, Sunkhali, Survalu, Eusali, Kusal, Sukhii

kursali, Garyali, Pandri-suckali, Bal, Bale, Suckeri musauch, Suckal, Itali-suckal," Dakli-

suckal.
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Etymology: Contortus means twisted alluding to the awns in fruit.

Description : Perennial; stems 0-3-1-5 m. long, densely tufted, erect or decumbent
below, slender, leafy chiefly at the base, simple or subfastigiately branched, compressed towards
the base. Leaves 15-30 cm. by 2*5-5 mm., linear, often shortly and abruptly (rarely long-)
acuminate, flat, suberect, rigid, often sparingly ciliate towards the base, sometimes with scat-
tered bulbous-based hairs above, scaberulous below; sheaths compressed, keeled, glabrous,,
the mouth shortly auricled ; ligule short, truncate, ciliolate.

Racemes 3-8-7-5 cm. long; internodes very short, the lower inarticulate ; spikelets closely
imbricating, subsecund, the lower 2-6 or more sessile, awnless, male or neuter, the upper sessile
spikelets narrow, long-awned, female. Sessile (female) spikelets 6 mm. long; callus long,
acute, pungent, bearded with reddish brown hairs; lower involucral glume linear-oblong,
truncate, dark brown, many-nerved, hispidulous, margins strongly incurved (not winged),
tip membranous; upper involucral glume linear, obtuse, concave, rigidly coriaceous, dark
brown, hispidulous; lower floral glume short, oblong, truncate, nerveless; upper floral glume
represented by the subulate white base of a hirsute awn which reaches 7-5 cm. or more long.
Pedicellate spikelets much longer than the sessile (8-13 mm. long); pedicel very short; lower
involucral glume lanceolate, usually obliquely twisted, herbaceous, dorsally hispid with long
bulbous-based hairs, the margins more or less (often unequally) winged, the wings serrulate;
upper involucral glume oblong-lanceolate, acuminate, 5-nerved, margins hyaline ; lower floral
glume oblong, I-nerved; upper floral glume obovate-oblong, ciliate, nerveless. Lower sessile
spikelets like the pedicellate, more or less covered with bulbous-based hairs.

Locality : Kathiawar : Junagad (Blatter 3789 !).

Gujarat: Sevalia (Chibber !); road to Lasandra (Chibber!); Sungiri (Gammie
15586!).

Khandesh : Bhusawal (Gammie !); Toranmal (McCann 9640 !).

Konkan : Dake forests (Ryan 717 !); Osarvira forest, Mokhada Range (Ryan
190!); Malabar Hill McCann 3620!); Mulgaum (McCann 4245!); Parsik, railway line (Mc-
Cann 9655 !); Kanari Caves, above (McCann 9662 !).

W. Ghats: Igatpuri (McCann 4328!); Ehandala, very common all over the
hills (McCann 9422 !); Panchgani (Blatter & Hallberg B1246 ! B1296 ! B1308 !); Castle Rock
(Gammie 15686!).
' Deccan : Katraj Ghat, 11 miles S. E. of Poona (Shevade !); Trimbak (Chibber!) ;
Bairawadi, Purandhar (McCann 5059 !); Rahuri (Nana A264 !); Poona, Ghattarshinji Hill
(Ezekiel!); Manmad, river-bed (Blatter A269 !).

S. M. Country: Dharwar, 2,400 ft., rainfall 34 in. (Sedgwick 1820!); Badami
(Talbot 2925 !).

N. Kanara : Yellapur (Talbot 734 !).

Ecology : For an interesting account of this grass see W. Burns, L. B. Kulkarni and
S. R. Godbole : A Study of Some Indian Grasses and Grasslands, p. 28-44.

Distribution : Mediterranean region and tropics, subtiopics generally.

Economic uses : As to grass see Burns and others just cited. Considered a good fodder
grass, especially when young and green. Used as a thatching material in some parts. On
the other hand a very troublesome weed on account of the sharp callus of the spikelets.

Explanation of Plate 71 : Heteropogon contortus Roem. & Schult.

1. Pedicelled and sessile spikelet.

2. Lower invol. glume.?

3. Upper invol. glume. Aomail

4. Lower floral glume. I '
5. Upper floral glume. ~

VARIETIES.

Hackel (1. c.) distinguishes 2 varieties and, excluding polystaohyus, 5 subvarieties. His
first variety genuinus is characterized by the male spikelets being more or less covered on the
back or at least above or towards the margins with white, patent, tubercle-based bristles. This
character together with the degree of ramification of the culms forms the foundation of 4 sub-
varieties : typicas, Roocburghii, hispidissimus and secundus.

The second variety glaber has the male spikelets glabrous. Both varieties are represented
in India, and all the subvarieties except secundus.

To Hooker f. (1. ¢/ these varieties and subvarieties appear " to be too inconstant for d_fi
nition ", and, according to Stapf (1. ¢), the inconstancy of those characters " is so evident tﬁat
it is not worth while to discriminate between the forms corresponding to them/' Ha"

too, has abstained from distinguishing varieties and forms. Sn
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Burns and others in the paper quoted above (p. 40) wrote in 1925 : ' In our observations
at Kalas and elsewhere we noticed variability within the species, and early came to the con-
clusion that there must be definite varieties of Andropogon contortus. We can say with con-
. fidence that there are at least two varieties, differing markedly in size, habit, longevity, and
in morphological characters. One is small and annual, the other large and perennial."" Since
then Patwardhan and Hedge have published a paper' in which they describe in detail the
morphology, anatomy, physiology and ecology of the 2 varieties.

Key to the varieties :—

A. Lower involucral glume of pedicelled spikelet sparsely
hairy with long tubercle-based deciduous hairs on
the back, in the upper part and towards the margins ;
lower part glabrous.—Perennial . . . . (a) var. genuinus, subv.
. typicus.
B. Lower involucral glume of pedicelled spikelet densely
hairy with tubercle-based persistent hairs all over
the back; hairs in lower part shorter than in
upper.—Annual . . . . . . (6) var. genuinus, subv.
hispidissimus.

a. VAR. GENUINUS, SUBV. TYPICUS Blatter & McCann.

Heteropogon contortus, var. genuinus, subvar. typicus Blatter & McCann, comb. nov.
Andropogon contortus, var. genuinus, subvar. typicus Hack. Monogr. Androp. (1889) 586.
Heteropogon hirtus Pers. Syn. 11, 533.

For detailed description see G. B. Patwardhan and 6. R. Hedge in Journ. Ind. Bot. Soc.
VI (1927) 213-216, and in Journ. Bomb. Nat. Hist. Soc. 32 (1928) 625.

6. VAR. GENUINUS, SUBYV. HISPIDISSIMUS Blatter & McCann.

Heteropogon contortus, var. genuinus, subvar. hispidissimus Blatter & McCann, comb. nov.
Andropogon contortus, var. genuinus, subvar. hispidissimus Hack. Monogr. Androp. (1889)
587.
A. besuhiensis Steud. in Zoll. Syst. Veg. II (1854) 59.
Heteropogon hispidissimus Hochst. in Steud. Syn. PI. Glum. I (1855) 367.
For description see Patwardhan and Hedge 1. ¢, and Journ. Bomb. Nat. Hist. Soc. 32
(1928) 625.
The former paper contains valuable ecological notes (pp. 216 and 217) on both varieties.

39. ISEILEMA Hack.

Small annual or perennial grasses; stems slender, compressed, many-noded. Leaves
linear from a usually rounded equilateral base; sheaths compressed, keeled, shorter than the
internodes.

Panicle usually occupying £ the stem; branches 'usually fascicled and interspersed with
scarious spathe?like bracts; proper spathes boat-shaped, acute, compressed, more or less her-
baceous on the back, many-nerved, with scarious margins; racemes fasciculiform, solitary
at the apex of the stem and branches, articulate with the peduncle below the lowest spikelets,
at length all falling away from it. Spikelets dimorphous, the 4 lower whorled, male or neuter,
forming an involucre round the inarticulate rhachis. Involucral spikelets pedicellate ; pedi-
cels short, flattened. Glumes 3 ; lower involucral glume oblong-lanceolate, 3-5-nerved ; upper
involucral glume similar, 3-nerved ; floral glume hyaline, 1-nerved. Lodicubs cuneate, retuse.
Anthers violet. Pedicellate spikelets on long slender pedicels, similar to the involucral. Bi-
sexual spikelets lanceolate or linear-lanceolate; lower involucral glume truncate or shortly
2-fid at the tip ; upper involucral glume as long, muticous, hyaline, glabrous ; lower floral glume
small, sometimes wanting ; upper floral glume an awn longer than the spikelet.

Species 5.—Indo-Malaya, Australia.

The essential points in the diagnosis of this genus are clearly brought out by R. S. Hole :
The Indian Species of Iseilema, in Agricultural Journal of India. Special Indian Science
Congr. number, 1917.

uﬂ;gl' B. Patwardhan & O. R. Hedge, Two Varieties of Andropoyon contort us Linn. Jn Joiuu. Ind. Bot. Soc VI

Lo 1L C
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Cooke has described 2 species; /. WigUii Anders, and /. laxum Hack. We add a third
one, /. anthephoroides Hack.

A. Lower involucral glume of hermaphrodite spikelet dorsally

appressed hairy at base and ciliate on margins in basal £ . 1. Z. anthephoroides.
B. Lower involucral glume of hermaphrodite spikelet glabrous

dorsally at base and on margins in basal £.

I. Spathe and upper floral leaf not tubercled on keel . 2. I laxum.
II. Spathe and upper floral leaf tubercled on keel 3. /. Wightii.

1. ISEILEMA ANTHEPHOROIDES Hack.

PLATE 72.
Iseilema anthephoroides Hack. Monogr. Androp. (1889) 683 ; Hook. f. Fl. Brit. Ind. VII (1896)

219; Haines Bot. Bih. and Or. (1924) 1054.

Description : A much tufted annual grass, very leafy below, with many stems 30-80 cm.
high, sometimes pink, nodes glabrous. Leaves mostly short, the longer ones about 13 cm.
by 5 mm., subobtuse, ciliate at base and tip of sheaths, cilia with small tubercle-bases, blades
with scabrid margins, nerves usually fine and uniform; ligule of short fine hairs.

Panicles long, rather strict, but some of the spatheoles divergent, lower spathes foliaceous,
upper with shorter blades, base of blade and top of sheath with very long cilia, spathes often
with many tubercles on the margins. Spatheoles cymbiform, not acuminate, smooth and
‘glabrous or minutely tubercled and scaberulous, margins scarious, several spatheoles from
each spathe or leaf-sheath. Peduncle of cluster very short, 2-5-5 mm. long. Cluster scantily
bearded at the base. Involucral spikelets broadly oblong, 4 mm. long, rounded at tip, not
or very sparsely ciliate, their pedicels about 1 mm. long and nearly as broad at top, compressed,
bearded. Glumes 2 only. Lower involucral glume with narrowly inflexed margins, strongly
2-nerved on the back and almost sulcate on either side of midrib, 2 other partial nerves bet-
ween the strong ones, upper involucral glume nearly as long, flat, oblong, obtuse, 1-nerved;
floral glume absent. Anthers yellow. Sessile spikelet 5-5 mm. long, the suddenly tapering
part or beak rather longer than the lower broader part. Lower involucral glume 2-cuspidate
at tip, 4-nerved between keels, hispid-hairy on the back on the wider portion, the beak scabrid
or scabrellous; upper involucral glume as long, narrowly lanceolate with prominent ciliate
keel on lower third, scabrellous above, margin inflexed. Lower floral glume very narrow,
2-nerved, ciliate, upper reduced to the membranous base of the awn, awn 12-14 mm. long,
very slender, nearly smooth.

In general appearance this species is a stout plant of low growth with short leaves, while
/. Wightii is a tall slender plant with long leaves. /. laxum is more or less intermediate in
this respect between those two species. A

The hairs of the pedicel of the involucral spikelets are as loDgsor longer than the pedicels.
The hairs of the pedicel of the pedicelled spikelets reach almost f the length of the spikelet.
The involucral spikelets are frequently pink or purple. The upper pedicelled spikelet is often
reduced.

Locality : Khandesh: Near Naradana (Blatter & Hallberg 5206 !).

W. Ghats: Panchgani (Blatter 1794!).

Deccan: Katraj Ghat (Gammie 929 !); Deolali (Blatter & Hallberg A316 s
Chattarshinji Hill, Poona (Ezekiel!); Pashan (Gammie !).

S. M. Country: Black soil fields E. of Hubli (Sedgwick & Bell 5295!);
* Yelvigi (Sedgwick 2085 !).

Distribution : W. India and Deccan.

Economic uses: A smaller yielder rind an inferior fodder plant than /e laxum. See W.
Burns, Bull. 78, Dept. Agric. Bombay, p. 11.

Explanation Of Plate 72 : Iseilema anthephoroides Hack.

1. Pedicelled and sessile spikelets.

2. Lower invol. glume.

3. Upper invol. glume.

4. Lower floral glume. . .

5. Grajn and styles. > Sessile spikelet.
6. Upper floral glume.

7. Bract.

8. Involucral and sessile spikelets.

9. Lower invol/glume. *

10. Upper invol. glume. > Involucral spikelet.
11. Stamens and lodicules.)
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2. ISEILEMA LAXUM Hack.

Iseilema laxum Hack. Monogr. Androp. (1889) 682 ; Lisboa Bomb. Grasses (1896) 88; Duthie

Fodder Grasses N. Ind. (1888) 43; Hook. f. PI. Brit. Ind. VII (1896) 218 ; Cooke FL. Bomb.

1T (1908) 996.

/. prostratum Anders, in Nov. Act. Soc. Sc. Upsal. ser 3, II (1858) 251 {excl. syn.)t. 111.

Vernacular names : Shata, Gandwel, Tambit, Tambrut, Gandhi, Gandil, Chamge,
Dangers, Masel.

Etymology : Laxum, lax, refers to the lax sheaths.

Description : Perennial; stems 15-50 cm. long, ascending from a stout hard sometimes
shortly creeping rootstock, very slender, simple or sparingly branched ; root-fibres wiry. Leaves
all cauliné or the lower radical with equitant sheaths, 7%5-15 cm. by 1-2-3 mm., linear, obtuse
or subobtuse, glabrous, but often ciliate near the base, scaberulous above, smooth below, the
margins scabrid; sheaths lax, quite glabrous ; ligule short, truncate, membranous, ciliate.

Panicle occupying \-\ the stem, racemiform, long, narrow, of distant axillary pedunculate
fascicles 6-13 mm. long; outer spathes 0-6-2*5 cm. long, narrowly lanceolate, glabrous or with
a few hairs near the margin; proper spathes 8-13 mm. long, elliptic-lanceolate. Involuccal
spikelets truly whorled, 4 mm. long, pedicellate, oblong-lanceolate, acute; pedicels short,
flattened, bearded at base; lower involucral glume acute, sparsely ciliate, 3-5-nerved; upper
involucral glume oblong-lanceolate, acuminate, sparsely ciliate, 3-nerved; lower floral glume
linear, glabrous, hyaline. Lodicules cuneate, retuse. Anthers long, narrow. Pedicellate
spikelets on long ciliate pedicels, lanceolate, glabrous. Bisexual spikelets narrowly lanceo-
late,-5 mm. long, narrowed into a slender stipe, glabrous ; lower involucral glume chartaceous,
2-fid or truncate at the tip, margins scaberulous in the upper third, thin, faintly 3~5-nerved;
upper involucral glume lanceolate, acuminate, 1-nerved, tip scaberulous; upper floral glume
a very slender geniculate awn, -8-13 mm. long, the column equalling the subulate part.

Locality : Khandesh: Red upland near Talod (Sedgwick!); Bor, Bori River (Blatter
& HaUberg 4429 !); Toner, Tapti bank (Blatter & Hallberg 5167 !); Dadgaum (McCann A322 !).

Konkan: Sion (McCann 3668 !); Thana (McCann 8728 !); Parsik Hill (Mc-
Cann A321!); Bhandup, ricefield (McCann A323 !); Trombay (McCann A324 !).
W. Ghats: Grass-lands between Mahableshwar and Panchgani (Sedgwick

& Bell 4742)).
Deccan: Nasik (Bourke !); Lohagad, half way up (McCann A320 !); Poooa

(Jacquemont 439).
S. M. Country: Dastikop (Sedgwiok 2059!); Dharwar (Sedgwick 1826 I);

Belgaum (Ritchie 799).
N. Kanara: Halyal (Talbot 2087 !); Sirsi (Kulkarni!).
Ecology : The spikelets in this and the other species are carried away by the wind in.a
body. '
Distribution : Upper Gangetic Plain, Orissa, Deccan, W. Peninsula.
Economic uses : Considered to be the best fodder grass in Central and S. India.

3. ISEILEMA WIGHTII Anders.

PLATE 73.
Iseilema Wightii Anders, in Nov. Act. Soc. Sc. Upsal. ser. 3, II (1858) 251; Hack. Monogr.
Androp. (1889) 679 ; Lisboa Bomb. Grasses (1896) 87; Hook. f. F1. Brit. Ind. VII (1896)
218 ; Cooke F1. Bomb. II (1908) 996.

Anthistiria prostrata Willd. Sp. PL IV, 901; Roxb. Fl. Ind. I (1832) 250.
A. dmicina Edgew. in Journ. As. Soc. Beng. (1852) 182; Duthie Grasses N. W. Ind. (1883)

24.
A. Wightii Nees ex Steud. Syn. PL. Glum. (1855) 400.
Andropogon prostmtus Linn. Mant. (1767) 304.

Cymbopogon glandulosus Spreng. Pug. 11, 14.

Vernacular names : Achi grass, Sona, Tambrut, Tambit, Gondwal, Ganni, Mussan,
Mabil, Moshi, Gandhi, Gandeli.

Description : Perennial; stems often prostrate and looting at base, then ‘ascending
20-90 cm. long, rarely as thick at the base as a goose-quill; nodes more or less bearded. Leaves
10-20 cm. by 2-3 mm., linear, acute, glaucescent or sometimes as well as the whole plant red-
dish, smooth or scaberulous, the floral leaves scabrid with tuberculate margins; sheaths lax,
sometimes with bulbous-based hairs ; ligule short truncate, membranous, ciliate.

Panicle occupying \ the stem or more, linear-oblong, more or less compound, erect,
spreading; rhachis bearded at the nodes; lower branches 2, the upper as many as 5; proper
spathes 8-13 nun. long, linear-lanceolate, with scarious margins. Involucral spikelets male

18
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or neuter, 3 mm. long, shortly pedicellate, lanceolate-oblong, green or tinged with violet; lower
involucral glume subacute, with 5 elevated ribs on the back, sulcate between the ribs; upper
involucral glume glabrous with broadly infolded margins, 1-nerved; lower floral glume much
shorter, oblong, 2-3-toothed, nerveless, glabrous. Anthers 1*6 mm. long. Pedicellate spike-
lets on very slender pedicels. Bisexual spikelets 1-6-3 mm. long; lower involucral glume acute
(not acuminate nor beaked), obscurely 4-nerved; upper involucral glume equalling the lower,
elliptic-lanceolate, acute or subobtuse, often mucronate, obtusely keeled on the back, 3-nerved,
glabrous; upper floral glume an awn, 6-13 mm. long, the column exceeding the subulate part.

Locality : Kathiawar: Morvi (Woodrow).

Gujarat: Kharaghoda (Saxton 503C!); in very marshy valley between
Wastrapur and Thaltij (Sedgwick 322 !).

Khandesh: Antroli, Bori Biver (Blatter & Hallberg 5150 !).

W. Ghats: Panchgani (Blatter & Hallberg B1294 !).

Deccan: Poona (Woodrow).

S. M. Country: Kunnur (Sedgwick & Bell 4922 !); Ranibennur (Bhide !);
Haveri (Talbot 2254!); Dharwar (Nana A325 !); Belgaum (Woodrow).

N. Kanara: Halyal (Talbot 2143 !).

Ecology : Common in the Carnatic in places where water stagnates. " In Bundelkhand
and Central Provinces it is frequently the prevailing grass on the black soil, its reddish
coloured stem rendering it a conspicuous object from a considerable distance." (Duthie).

Distribution : Throughout India.

Economic uses : A fair fodder.

Explanation of Plate 73 : Iseilema Wightii Anders.

1. Spikelets and bract.
2. Node.
3. Ligule.

40. THEMEDA Forsk.

Tall annual or perennial grasses. Leaves long, narrow.

Spikelets heteromorphous, clustered on the articulate fragile rhachis of short solitary
racemes subtended by proper spathes and crowded in paniculate fascicles; lowest 2 pairs of
each raceme closely approximate, male or barren, awnless, sessile or subsessile, usually per-
sistent, forming a spurious tetramerous whorl enveloping the upper 1-3 pairs, each of which
consists of a sessile hermaphrodite, and a pedicellate male spikelet, the latter much resembling
those of the involucre. Florets 2, the lower reduced to an empty glume, the upper hermaph-
rodite in the sessile upper spikelets, male in the involucral and pedicellate spikelets or these
more or less reduced or barren. Bisexual spikelets: involucral glumes equal or subequal;
lower usually coriaceous, at length hardened and often dark brown to almost black; upper
obtusely keeled, coriaceous and channelled along the keel, with membranous margins; lower
floral glume hyaline ; upper very narrow, passing from a hyaline base into a usually stout awn,
very rarely linear and awnless. Palea obsolete or 0. Lodicules 2, cuneate, glabrous. Stamens
3. Stigmas laterally or subterminally exserted. Grain linear-obovoid, biconvex, with 2 grooves
on the anterior side. Involucral and pedicellate spikelets: involucral glumes equal or sub-
equal; lower herbaceous, dorsally flattened, 2-keeled, many-nerved; upper membranous,
lanceolate, acute, 3-nerved, with ciliate margins; lower floral glume hyaline, 1-nerved or like
the upper suppressed.

Species about 16.—Tropical and subtropical regions of the Old World, chiefly Indo-
Malayan.

Grasses of open grass-lancf during the monsoon. They flower and die down with the
approach of the dry season. Frequently the species are mixed in the same patch, but generally
exclude everything else. Isolated specimens may be found at any time of the year in suitable
localities.

Cooke describes 4 species : T. imberbis T. Oooke, T. ciliata Hack., T. cymbaria Hack., and
T. tremula Hack. Following the laws of priority we have to substitute for the first two : T.
triandra Forsk. and T. quadrivalvis 0. Kuntze.

I. Involucral spikelets truly verticillate.

1. Involucral spikelets glabrous or more or less irregularly
beset with tubercle-based hairs . . . . 1. T triandra.
2. Involucral spikfflets always with a row of stiff bristles
along the flexures near the tips, the bristles arising
from coarse pale tubercles . .. . 2. T. quadrivalvis.
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I1. Involucral spikelets in closely superposed pairs.

1. Inflorescence a decompound thyrsifoim panicle. Lower

involucral glume of bisexual spikelets not channelled 3. 7. cymbaria.
2. Inflorescence a racemiform panicle. Lower involucral

glume of bisexual spikelets deeply channelled 4. T. tremula.

1. THEMEDA TBIANDRA Forsk.

PLATE 74.

Themeda triandra Forsk. Fl. Aegypt.-Arab. (1775) CXXIII ef 178; Schweinf. in Bull. Herb.
Boiss. I1, Append. I1, 16, 95; Stapf in Fl. Trop. Air. IX (1919} 416, pattern tantum nostrae
spedei amplectens.

T. Forskalii Hack. Monogr. Androp. (1889) 659 (exd. syn. Anthistiria Mspida Thunb. quae
est Tristachya leucothrix Trin. sec. Stapf) ; Duthie Fodder Grasses N. Ind. (1888) 43;
Stapf in Kew Bull. (1907) 212.

Anthistiria imberbis Retz. Obs. 111 (1783) 11; Desf. in Journ. de Phys. XL, 293, t. 1; Kunth
Enum. I (1838) 481; Steud. Syn. PI. Glum. I (1855) 401; Stapf in Dyer Fl. Cap. VII,
366 ; Hook, f. F1. Brit. Ind. VII (1896) 211; Trim. Fl. Ceyl. V, 248 ; Prain Beng. PL 1207.

A. glauca Desf. Fl. Atlant. II, 380, t. 254 (exd. syn. Stipa paleacea Vahl); Coss. & Durieu
Expl. Scient. Alger. II, 52.

A. Desfontainei Kunth Rev. Gram. I (1829) 161.

A. ciliata Retz. 1. c. (non Linn, f.); Lamk. 111 t. 841, fig. 2 ; Cav. Ic. 5, t. 459; Nees in Linnaea
VII, 284 et in Fl. Afr. Austr. (1841) 121; Oliv. in Trans. Linn. Soc. XXIX, 176; Roxb.
Fl. Ind. I (1832) 247 ; Grah. Cat. Bomb. PL (1839) 239; Dalz. & Gibs. Bomb. FL (1861)
304 ; Thw. Enum. PL Zeyl. (1864) 366 ; Benth. FL. Austr. VII (1878) 542.

A. Forskahlii Kunth Rev. Gram. I (1829) 162, Enum. PL (1838) 481.

A. vulgaris Hack, in Engl. & Prantl. Naturl. Pflanzenfam. II, pars 2 (1887) 29.

A. punctata Hochst. ex A. Rich. Tent. FL. Abyss. II (1851) 448.

A. paleacea Ball, in Journ. Linn. Soc. Bot. XVI, 734.

. A. australis R. Br. Prodr. (1810) 200.

A. cuspidata Anders, in Nov. Act. Upsal. 2 (1856) 229.

A. Caespitosa Anders. 1. c. 241.

A. argentea Nees F1. Air. Austr. (1841) 124,

A. depauperata Anders. 1. c. 243.

A.syriaca Boiss. Diagn. PL Or. ser. I, fasc. 13, 72,

Themeda polygama Gmel. Syst. 149.

Stipa arguens Thunb. Prodr. 20 (non Linn.).

Calamina imberbis Roem. & Schult. Syst. II (1817) 810.

Themeda imberbis T. Cooke in Cooke F1. Bomb. II (1908) 993.

T. imberbis Haines in Bot. Bih. and Or. (1924) 1049.

Vernacular names : Batani, Bunden, Bungrat, Marar, Musani, Bhoru, Karad.

Etymology : Themeda was formed from the Arabic name of the plant Thaemed.

Hooker f. who deals with this species under Anthistiria Linn, says in a preliminary re-
mark (F. B. 1. VII, 211): " Thb “cies of this Genus are most difficult of discrimination, of
which the best proof is the irreconcilable conclusions of two excellent botanists, both experts
in the order of Gramineae, Anderson (in Nov. Act. Upsal. 111, II (1856) and Hackel (Monogr.

Androp.)."

He then criticises Hackel for having restored Forskahl's name of Themeda ' because of its
having four years of priority, and of Linnaeus' description of Anthistiria being very inaccurate’.
He admits the claim of priority, but as to the other reason he rightly adds that, if inaccurate
description has to be considered, a host of the genera of old authors would have to be invali-
dated. Hooker finally decides in favour of Anthistiria because this genus ' had for upwards
of a century been adopted by all botanical writers.! This reason, however, does not hold good
in view of the present rules of nomenclature. Hackel restored Themeda in 1889 and since then
most systematists have followed his example. lit was easy to settle this point, but the real
difficulty comes in when we have to define and give a name to all the material gathered by
Hackel (1. c. 659-664) under his Themeda Forskalii, and by Hooker f. under Anthistiria
imberbis Retz. (F. B. 1. VII, 211). )

A glance at Hackel's synonymy and localities shows that he has included all the forms
of this highly variable grass which are found in the tropical, subtropical and sometimes in
the temperate regions of the Old World. The same applies to Hooker's A. imberbis, except

18 A
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that he separated Hackel's var. dubia laxa and restored it to its former specific rank of A. laoda
Anders. But this is of minor importance in this connection. It does not change the fact that
both Hackel and Hooker describe the same material and of the same area though under differ-
ent names.

Hackel justifies the adoption of the specific name Themeda Forskalii in this way : "' The-
meda triandra Forsk. Fl. aeg.-arab. p. 178, Anthist. Forskalii Kunth Revis. Gram. 1, p. 162,
generis typus, a Forskalio prope Bulgose in Arabia felici lecta, probabiliter etiam varietas est Th.
Forskalii meae ; sed descriptio rem dubiam relinquit, specimina auihentica desiderantur. Nee
hucusque ullam hujus generis speciem in Arabia felici lectam vidi, etsi probabile est, Th. Forskalii
varietates in Syria Abyssiniaque crescentes etiam in Arabia inveniri. JLtajque nomen speoificum
" triandra "' tamquam dvbium et rem indicans quae in hoc et plerisque Oraminearum generibus
nullius est momenti, seposiui, "' Forskalii" a Kunthio datum non minus quidem dvbium, sed
generis auctorem commemorans recejri."’

Hooker does not agree with Hackel, '' the earliest names of this plant are Themeda triandra,
Forsk., and Anthistiria imberbis Retz. Hackel has abandoned both, substituting first Antliis-
tiria vtdgaris, and then %hemeda Forskahlii, on the ground that A. imberbis was perhaps not
Forskahl's T. triandra (why then call it Forskahlii ?) of which no type specimen exists, and
because triandra indicates a character of no individual value in grasses. In so doing he over-
looked Gmelin's name of 7. polygama (Syst. 149). Having regard to the wide range of A.
imberbis, from Australia to Africa, its presence in Arabia might wel] be anticipated; and that
it is a native of that country is now proved by Schweinfurth's finding Hackel's var. glauca in
that country. This makes the var. (which is local, and not Indian) the type of the species,
and if Forskahl's name of Themeda is to be retained, necessitates a rearrangement of the varie-
ties. To me it appears most expedient to retain Retz's name which applies* to the preva-
lent, form over the area of distribution as the specific one .

Hooker's reasons against Hackel's view are certainly valid, but his own Anthistiria im-
berbis does not rest on a firmer foundation. 7The fact that the var. is local and not Indian
should not prevent us from making it the type of the species, and the other circumstance that
a rearrangement of the varieties will become necessary if the name' Themeda is retained, can

only be a reason of expediency.
So far we come to the conclusion that Hackel and Hooker deal with the same material,

but that neither name is satisfactory.

We come now to the latest publication affecting our question. Stapf 1. c. has adopted
the name Themeda triandra Forsk. (1775) instead of T. Forskalii (1889), ' as there is no doubt
that the type of Forskal's species, which apparently has been lost, was one of the forms covered
by the description given by Stapf "' {see Schweinfurth in Bull. Herb. Boiss. II, App. II, 16).

But here Stapf creates a new difficulty. His description applies only to the ' African
share of Hackel's T. Forskalii '. In order not to be open to misstatements we quote the whole
passage in which Stapf explains his position : ' The species, as defined here, is, however, taken
in a sense somewhat narrower than Hackel's; this restriction requires a short explanation.
Hackel in his monograph of the Andropogoneae distinguishes 11* varieties and as many sub-
varieties or forms within his 7. Forskalii, whilst other authors have at various times described
more than a dozen species, all of which come within the compass. There can be no doubt as
to the close affinity of these forms and the question of their status i3 mainly one of expediency.
A careful examination of the large amount of material at Kecw and the British Museum has
led to the conclusion that for the present it will be most useful to detach, firstly, those forms
that are fairly uniform, and at the same time exclusive, over a large area ; and secondly, those
that, though of a limited range, stand out from the remainder by some character or charac-
ters. This leaves a residuum much less homogeneous than any of the segregates just referred
to. It consists apparently of viore or less fixed races, mutants, hybrids and edaphic forms
which from herbarium material are the less separable because they are to a high degree in-
dependent of geographical areas. At the same time, however, they are all African with an
; xtension into Arabia, Syria and the south-eastern corner of Asia Minor, and, taken as a whole,
represent practically the African share of Hackel's T. Forskalii. It is to this aggregate that
the description and synonymy given above apply."

From the above it is evident that Stapf’s 7. triandra Forsk. is not identical with Hackel's
T. Forskalii and Hooker's A. imberbis Retz. as it comprises only the African clement includ-
ing " an extension into Arabia, Syria, and the south-eastern corner of Asia Minor ". Stapf's
synonymy leads to the same conclusion, except for the inclusion of 7. imberbis T. Cooke (FL
Bomb. II, 993). The Australian element Anthistiria australis R. Br. has been separated by
the same author as Thqpfieda australis Stapf. It seems to us that Stapf's treatment of T.
triandra is somewhat arbitrary. We quite agree that the name should remain and that it
is the only correct name, but we cannot agree to its being restricted to the African element
only, and it is difficult to understand why the Indian specimen should not go by the same
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name. If we could distinguish groups of varieties or forms that are confiped to more or less
definable geographical areas, it would be admissable to speak, e.g., of an African group and
call it 7. triandra, because Arabia exhibits one of those African forms, or of an Indian or Aus-
tralian group, and name them accordingly. But experience shows that with regard to the
material under review there are no such geographical areas which contain a group of varieties
or forms that are peculiar to one area exclusively. A glance at the localities given by HackeJ
under the different varieties and subvarieties will confirm our statement.

We are, therefore, of opinion that the name Themeda triandra Forsk. should embrace
All the material that was described by Hackel under T. Forskalii, by Hooker under A. imber-
bis, and by Cooke under 7. imberbis.

Haines describes the material from Bihar and Orissa under the name of 7. imberbis T.
Cooke, and adds in brackets ' partly . His species, therefore, is not Cooke's 7. imberbis, but
must be given some other specific name as long as Cooke's name stands. But if botanists
adopt our T. triandra Forsk. Haines' name will be merged in it, and his material may be treated
as a form or group of forms under that species.

Description : Perennial, densely tufted; stem 30-90 cm. high, stout or slender, erect,
or geniculate and ascending, subsimple or branched, glabrous, polished ; node3 glabrous. Leaves
7#*5-20 cm. by 2-5-5 mm., narrowly linear, finely acuminate, coriaceous, flat, rather rigid, mar-
gins scabrid ; sheaths compressed, keeled, smooth ; ligule a narrow ciliolate membrane.

Panicle narrow, racemiform, 7-5-20 cm. long, sparingly branched; branches solitary or
the upper 2-3-nate, filiform, bearing capituliform usually dense distant fascicles of racemes ;
spathes lanceolate, obtusely acuminate, about 2-5 cm. long, usually bearded at the base, glab-
rous or sparsely hairy, greenish or tinged with red; racemes 1-3-2 cm. long. Involucral spi-
kelets whorled, sessile, persistent, lanceolate, acute or acuminate, 6-16 mm. long, glabrous,
or with short bulbous-based hairs, male; glumes 3. Pedicellate spikelets linear-lanceolate,
glabrous, on short glabrous or subglabrous pedicels. Bisexual spikelet solitary, 6 mm. long;
callus reaching 3 mm. long, pungent, bearded with coloured hairs. Lower involucral glume
obtuse or notched, smooth except the tip, dark brown, not dorsally channelled, obscurely
7-9-nerved ; upper involucral glume glabrous ; lower floral glume glabrous, rather shorter than
the involucral glumes; upper floral glume awned; awn 3-8-6-3 cm. long with a stout hispid
column. Anthers 2 mm. long. Grain 2-5 mm. long, oblong, grooved ventrally.

This species is distinguished from 7. quadrivalvis by its greater size and by the clusters
of spikelets (partial panicles) being more distant, more globose and more pendent. The callut
is densely bearded with long brown hairs. The lower involucral glume is shining and glabrous,
but about the upper £ is minutely hispid. At first the glume is pale, but eventually turns a
rich brown. The callus is articulate on the pedicel and easily comes away with the spikelet.
The spikelet, too, is articulate with the callus, but it requires a little force to disarticulate it.

Locality ; Gujarat: Ahmedabad (Gammie 16391!).

Khandesh: Toranmal (McCann 9813 !).

Konkan: Mokhada Range'(Ryan 2626!); Mahaluxmi (Sabnis A297 !); Bhan-
dup (McCann 9810 !); Bassein (McCann 4475 !).

W. Ghats: Igatpuri (McCann 4322 !); Khandala, common (McCann A291!) ;
Panchgani (Blatter 3806 !, Blatter & Hallberg B1326 !); Castle Rock (Gammie 15728 !); Dud-

sagar Falls (McCann A298 !).
Deccan : Ganeshkhind Botanic Gardens (Garade !); Bairawadi, Purandhar

(McCann 5069 !); Poondra (Talbot 4307 !).
S. M. Country: Devarayi, 1,800 ft., rainfall 90 in. (Sedgwick & Bell 4427 !);

Dharwar (Nana A289!).

Ecology ® This species is the commonest of this genus throughout the Presidency. It
sometimes covers large patches of land to the exclusion of almost every smaller plant. Gene-
rally it is subgregarious or gregarious.

Distribution : Africa, Indo-Malaya, Australia.

Economic uses : A very good fodder and hay.

Explanation Of Plate 74 : Themeda triandra For&k.

1. Involucral spikelet.
. Pedicellate spikelet.
. Spikelets in bract.

. Lower invol. glume.
. Upper invol. glume. l

. Lower floral glume. Sessile spikelet.
. Upper floral glume. |

Spikelet. J
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2. THEMEDA QUADMVALVIS 0. Euntze.

Themeda quadrivalvis 0. Kuntze Rev. Gen. PL II (1891) 794; Stapfin Fl. Trop. Afr. IX

(1919) 420; Haines Bot. Bill, and Or. (1924) 1050.

Andropogon quadrivalva (err. typog.), Linn. Syst. ed. 13, 758.

Themeda ciliata Hack, in Monogr. Androp. (1889) 664; Cooke FI. Bomb. II (1908) 994.

Anthistiria ciliata Linn. f. Suppl. (1781) 113; Gaertn. Fract. II, 465, t. 175; Lam. 111. t. 841,
fig. 1; Beauv. Agrost. (1812) t. 23, fig. 7; Kunth Emim. I (1838) 481; Steud. Syn. PL

Glum. I (1855) 401; Baker FI. Maurit. (1877) 448; Bait f. Bot. Socotra (1888) 317 (par-

tim); Duthie Grasses N. W. Ind. (1883) 42 ; Hook. f. FI. Brit. Ind. VII (1896) 213 ; Stapf

in Dyer F1. Cap. VII, 368.

A. scandens Eoxb. Fl. Ind. I (1832) 248; Duthie Fodder Grasses N. W. Ind. (1886) t. 61.
A. semiberbis Nees FL Afr. Austr. (1841) 125.
Andropogon nutans Linn. Mant. 1I (1767) 303.

Vernacular names : Bongrut, Bhathu, Bhati, Zini bathi, Mothi bathi, Bhatharu.

Etymology : Quadrivalvis means having 4 glumes, referring to the bisexual spikelet.

Description : Annual; stems suberect or geniculately ascending and rooting from the
lower nodes, very slender, terete, 30-90 cm. high, glabrous, simple or branched. Leaves 15-30
cm. by 4-6 mm., linear, acute, flat, flaccid, glabrous or hairy; sheaths glabrous or the upper
with scattered bulbous-based hairs towards the mouth; ligules membranous, rounded, 2 mm.
long, glabrous.

Panicle suberect, occupying £-§ of the stem, usually dense; lower branches solitary or
2-3-nate, filiform, glabrous, undivided often to the middle, then bearing at equal distances
usually shortly pedunculate dense clusters of racemes ; spathes linear to subulate from a broad
lanceolate base, 1-7-2*S cm. long, glabrous or with scattered bulbous-based bristles; racemes
8-13 mm. long, erect. Involucral spikelets whorled, sessile persistent, linear-lanceolate, acute
or acuminate, 4-6 mm. long, reddish, barren or imperfectly male ; lower involucral glume beset
along the winged keels with stiff bristles from large tubercular bases, otherwise glabrous. Pe-
dicellate spikelets narrow, not winged, glabrous. Bisexual spikelet solitary, not exserted
from the involucre, 4-5 mm. long, narrow, linear-lanceolate; callus very short, subobtuse,
bearded with short reddish hairs; lower involucral glume obtuse, brown, shining, obscurely
6-7-nerved; upper involucral glume glabrous; lower floral glume shorter than the involucral
glumes, sometimes 2-toothed ; upper floral glume awned; awn 2¥5-3*8 cm. long, slender. An-
thers 1 mm. long.

The lower involucral glume of the bisexual spikelet is shining, but beset all over with
rather stiff hairs, those in the upper \ being stronger than those covering the other parts of
the glume (the remarks regarding the articulation of the glume, callus and pedicel given under
T. triaiidra apply also here). Callus densely bearded with long brown hairs. Lower involucral
glume brown when mature.

Locality : Gujarat: Ahmedabad (Gammie 16391!).

Khandesh: Toranmal (McCann 9817 !).

KonJcan: Parsik, railway line (McCann 9808!); Alibag, water works (Eze-
kiel!); S. Konkan (Stocks teste Cooke, Law); Salsette (Jacquemont 717 teste Cooke).

W. Ghats: Road, Mahableshwar to Pratapgad (Bhide 1170!); Panchgani
(Blatter & Hallberg B1311! B1325 !); Castle Bock (Gammie 15729 !).

Deccan: Pashan, near Poona (Gammie!); Purandhar (McCann 5571), Baira-
wadi (McCann 507A!).

8. M. Country i Konankeri, 2,000 ft., rainfall 40 in. (Sedgwick & Bell 4943 !);
Dharwar, 2,400 ft., rainfall 34 in. (Sedgwick & Bell 4486 !); Dastikop, 2,500 ft., rainfall 35 in.
(Sedgwick & Bell 2060 !); Belgaum (Ritchie 886 teste Cooke).

N. Kanara: HSlyal (Talbot 2115 !).

Ecology : A very common species during the monsoon, but it also flourishes during the
dry weather. Common in the Carnatic, especially in the Mallad tract.

Distribution : N. W. India, Bengal, Central Provinces, W. Peninsula, Tenasserim. In-
ttoduced in tropical and S- Africa.

3. THEMEDA CYMBABIA Hack.

Themeda cymbaria Hack, in Monogr. Androp. (1889) 668 ; Cooke F1. Bomb. II (1908) 994.
Anthistiria cymbaria Eoxb. Hort. Beng. (1814) 6, et Fl. Ind. I (1832) 251 {excl. syn.); Kunth
Enum. PI. I (1838) 482 (excl. syn.); Grah. Cat. Bomb. PI. (1839) 219; Dalz. & Gibs. Bomb.
Fl1. (1861) 304 ; Hook. f. Fl. Brit. Ind. VII (1896) 215.
Vernacular names ? Earar, Ful-gavat.
Etymology : Cymbaria is derived from cymba, a boat, therefore boat-shaped, alluding
to the proper spathes.
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Description : Perennial; stems 0-9-2-4 m. high, as thick as a swan's quill below, erect,
branched, smooth, clothed at the base with broad strongly compressed equitant leaf-sheaths
together 3-8-5 cm. across > internodes long ; nodes glabrous or puberulous. Leaves 5-10 cm.
by 4-8 mm., linear, finely pointed, glaucous beneath, green above, glabrous or ciliate at the
base, scaberulous above, smooth beneath, margins scabrid; sheaths subcompressed, keeled,
smooth, usually bearded at the mouth, the lower 13 mm. broad at the base; ligule reddish,
membranous, glabrous.

Panicle 30-60 cm. long, occupying nearly half the stem, supra-decompound; branches
loaded with small shortly pedunculate oblong fascicles 13-20 mm. long, of nearly glabrous ra-
cemes; proper spathes 13-17 mm. long, linear-lanceolate, boat-shaped, acuminate, finely
pointed, glabrous or with hairy margins. Involucral spikelets 4-6 mm. long, contiguous in
superposed pairs, glabrous. Pedicellate spikelets with glabrous pedicels. Bisexual spikelets
solitary (rarely 2), subsessile; callus short, bearded with white hairs; lower involucral glume
6 mm. long, dorsally convex, not channelled, smooth, polished, dark brown; awn 13 mm. long,
slender, smooth.

Locality : Khandesh: Dadgaum (McCann 9815 !); Toranmal (McCann 9818 !).

Konkan : Common (Cooke), I am doubtful (McCann).
W. Ghats: Lonavla (Garade!); Castle Bock (Gammie 15634!).
N. Kanara: Mirjan (Hallberg & McCann A295 !).

Ecology : Generally found amongst bushes on hills, very common.

Distribution : W. Peninsula, Ceylon.

Economic uses : A coarse grass eaten by cattle. Also fit for hay.

4. THEMEDA TREMULA Hack.

PLATE 75.

Themeda tremula Hack. Monogr. Androp. (1889) 667 ; Lisboa Bomb. Grasses (1896) 89; Cooke

EL Bomb. II (1908) 995.

Anthistiria tremula Nees ex Steud. Syn. PL. Glum. (1855) 401; Hook, f. Fl. Brit. Ind. VII (1896)

214.

Androscepia tremula Anders, in Nov. Act. Upsal. ser. 111, II (1856) 247.

Vernacular names / Bhatandi, Bungrat, Barki, Gundi.

Etymology : Tremula means trembling. :

Description : Annual ? ; stems erect or ascending from a creeping rootstock, 0-3-1-2 m.
high, stout or slender, leafy, subterete, simple or branched, smooth, polished, brown. Leaves
10-50 cm. by 4-8 mm., finely acuminate with setaceous tips, rigid, suberect, green, glabrous
or nearly so, margins scabrid; sheaths slightly compressed, smooth; ligule reduced to a very
narrow membrane.

Panicle 30-60 cm. long, occupying £-£ the stem, racemiform; fascicles of racemes rather
distant, on capillary flexuous peduncles 1-3-7-5 cm. long, subflabelliform or subglobose, 1%3-3-8
cm. broad, sometimes reduced to a few spathes and spikelets; outer spathes longer than the
fascicles, 2-5-3-8 cm. long, more or less hairy with simple or bulbous-based hairs; proper spathes
13-20 mm. long, lanceolate, acute, compressed, glabrous or with some bulbous-based hairs,
margins scarious. Involucral spikelets in contiguous superposed pairs reaching 8 mm. long,
green tinged with red, lower involucral glume linear-lanceolate, acuminate, covered with long
often bulbous-based bristles, many-nerved; upper involucral glume oblong-lanceolate, acumi-
nate, l-nerved, ciliate above the middle, margins inflexed; lower floral glume as long, very
narrowly linear, hyaline, l-nerved. Lodicules cuneate. Anthers 2-5 mm. long. Pedicellate
spikelets like the involucral, but nearly glabrous. Glumes 3 ; lower involucral glume winged
on one margin, nerveless, the other two as in the involucral spikelets. Bisexual spikelets
2, sessile, 4 mm. long, linear-oblong, obtuse; callus small, with a short reddish beard; lower
involucral glume scabrid, deeply channelled dorsally, nerveless, tip hispid, narrowly truncate ;
awn 1-3-2-5 cm. long. .

Locality : Konkan: Trombay (McCann A293!); Ghatkopar, Horse-shoe Valléy (McCann
A327!).

W. Ghats: Igatpuri (Blatter & Hallberg 5484 !); Ehandala (McCann 5359 !);
Castle Bock (Gammie 15687 !).

Deccan: Purandhar, northern foot (McCann 5041!); Poona (Woodrow fcste
Cooke).

8. M.'Country: Devarayi, 1,800 ft., rainfall 90 in. (Sedgwick & Bell 4428 !).

N. Kanara: Devimane Ghat (Kulkarni!); Jugglepet (Talbot 1568 !); Tinai
Ghat (Sedgwick & Bell 3196 !); Sirsi to Siddhapur (Hallberg & McCann A294!).

Distribution : From the Central Provinces and the Eonkan southwards, Ceylon.
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Economic uses : Considered to be a good fodder.
Explanation of Plate 75 : Themeda Iremula Hack.

. Involucral spikelets (not all in one bunch).
. Spikelet.

. Lower invol. glume.

. Upper invol. glume. Sessile spikelet.

. Lower floral glume.

Upper floral glume.

Pedicelled spikelet.
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41. PSEUDANTHISTIBIA Hook. f.

Annual grasses. Leaves narrow.

Panicle leafy; branches slender, filiform, each bearing a single raceme clothed by a proper
spathe, the racemes subumbellate, the umbel subtended by a common spathe. Proper spathes
lanceolate or linear-lanceolate, acuminate, keeled. Spikelets within each proper spathe usually
consisting of 1 sessile 2-sexual spikelet with 1 pedicellate male and a second sessile 2-sexual
spikelet with 2 pedicellate males. Sessile 2-sexual spikelets with a short callus; lower invo-
lucral glume chartaceous, truncate, with inflexed margins, 4-7-nerved, the nerves apparent
only towards the apex; upper involucral glume equalling the lower, linear-lanceolate, glab-
rous, 3-nerved, membranous ; lower floral glume small, quadrate ; upper floral glume represent-
ed by the hyaline base of a long capillary geniculate awn. Lodicules cuneate. Pedicellate
male spikelets on slender pedicels; lower involucral glume thin, about 9-nerved, margins
narrowly incurved; upper involucral glume 3-nerved ; lower floral glume very small, oblong.
Stamens 3 ; anthers linear. Styles short; stigmas short exserted. Grain small.

Species 4.—Indian. '

Cooke has described 1 species: P. hispida Hook. f. We add two others: P. umbellate
Hook. f. and P. heteroclita Hook, f.

I. Ligule exauriculate.

1. Ligule a truncate glabrous membrane, much divided to
the base, the tips minutely ciliolate. Sessile spike-

lets glabrous. . . . 1. P. hispida.
2. Ligule short, membranous. Sessile spikelets not glab-
rous. : . . : . . : 2. P. heteroclita.
II. Ligule auricled . . . . . . 3. P. umbellate.

1. PSEUDANTHISTIRIA HISPIDA Hook. f.

Pseudatdhistirui hispida Hook. f. Fl. Brit. Ind. VII (1896) 219; Cooke Fl. Bomb. II (1908)

992. .

Vernacular name : Pokalya.

Etymology : Pseudanthistiria means false Anthistiria, a nearly related genus. Anthis-
tiria is derived from antistas, one who stands opposite or who offers resistance, referring to
the stiff tough stems.

Description : Annual; stem 30-60 cm. high, rather stout, erect, glabrous and polished;
nodes glabrous. Leaves 5-12-5 cm. by 3-6 mm., linear, finely acuminate, sometimes with a
bristle-point, hairy on both surfaces with bulbous-based hairs, more or less subspinulosely
ciliate on the margins, strongly nerved; sheaths hairy on the upper part with bulbous-based
hairs, usually glabrous below; ligule a truncate glabrous membrane much divided to the base
into narrow segments, the tips minutely ciliolate.

Panicle elongate, simple; branches very slender, reaching 7-5 cm. long, often in pairs;
fascicles 2 cm. broad, copiously hirsute with bulbous-based hairs; outer spathes 3-8 cm. long
or more ; proper spathes much longer than the racemes, all hirsute on the margins with strong
bristles from tubercular bases. Sessile spikelets 4 mm. long; callus shortly bearded; lower
involucral glume 4 mm. long, oblong, truncate at the membranous ciliolate apex, with narrowly
infolded margins and obscure nerves, glabrous; upper involucral glume as long as the lowef
oblong, obtuse, 3-nerved with hyaline margins; lower floral glume small, quadrate * upper
floral glume represented by the very acute base of the awn; awn 2-5-3-2 cm. long. Pedicettate
spikelets lanceolate, hairy; pedicels finely hairy.

Locality : Gujarat: Surat(Garade!).

Konkan: Dahe Forest (Ryan 705!); Ghatkopar, Horse-shoe Valley (McCann
A3261); Sion (McCann 5247!); Bombay, St. Xavier's College compound (McCarln 4524 1)*
Kalyan (Woodrow). "
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W. Ghats: Matheran (D'Almeida A329!); Lonavla (Gammie!); Igatpuri
Ghats (McCann 4343 !); Khandala, common, railway line (McCann A331!); Panchgani (Wood-
row) ; Castle Rock (Gammie 15634!, McCann A328 !); Londa (Gammie 15863 !, Woodrow).

Deccan : Purandhar Fort (Gammie 1010 !).

8. M. Country : Derikop (Sedgwick 2061!).

N. Kanara: Bitchy (Talbot 2096!); Yellapur (Talbot 1522 !); Devimane
Ghat (Kulkarni!).

Distribution : Central Provinces, W. Peninsula.

2. PSEUDANTHISTIRIA HETEKOCLITA Hook, f.

PLATE 76.

Pseudanthistiria heteroclita Hook. f. F1. Brit. Ind. VII (1896) 219; Lisboa Bomb. Grasses

(1896) 88. :

Andropogon heteroclitus Nees F1. Afr. Austr. (1841) 115; Steud. Syn. PI. Glum. (1855) 389 ;

Hack. Monogr. Androp. (1889) 400.

A. monomeros Hochst. in Hohen. PL Ind. Or. no. 183.
Anthistiria heteroclita Roxb. Fl. Ind. T (1832) 249.

Etymology : Heteroclita is derived from the Greek heteroclitos, meaning otherwise dec-
lined.

Description : Stems 30-80 cm. high, geniculate, slender, terete, smooth, subsimple or
branched. Leaves linear, 15-30 cm. long, 3-5 mm. broad, glabrous or more or less ciliate on
both surfaces, nerves distinct, margins with long, tubercle-based hairs or nearly glabrous;
sheaths much shorter than the internodes, quite glabrous; ligule short, membranous, exauri-
culate.

Panicles 20-30 cm. long, leafy, compound, with many shortly peduncled fascicles, fascicles
of spikes about 12 mm. broad, proper spathes 7-10 mm. long, hardly longer than the spikes,
towards the margin with long, tubercle-based bristles; spikes 6-8 mm. long. Sessile spikelets
3-4 mm. long, linear-oblong, hispidulous all over. Lower involucral glume furrowed. Upper
floral glume awned, awn 18-24 mm. long, thin. Pedicelled spikelets lanceolate, with a few
long, tubercle-based bristles, keel ciliate. '

A densely tufted species. In the dry state the spathes turn reddish and are then very
characteristic.—The panicles are much denser than those of the other species.

Locality : Konkan (Law ex Hook. f.).

Deccan: Poona (Lisboa).

Ecology : In Poona said to be common on hilly ground. Roxburgh calls it a native
of newly -made pasture ground.

Distribution : Bengal, Konkan, S. Kanara.

Economic uses : Used chiefly for thatching.

Explanation of Plate 76 : Pseudanthistiria heteroclita Hook f.

1. Lower invol. glume. A
2. Upper invol. glume. Jpedicelled sprilendat
3. Ligule. C
4. Bract. )
5. Spikelets.
6. Lower invol. glume. "}
. er inyol.. glume. oy .
g. ggﬁ or ﬂé A ggl‘ume. é"Sessﬂe spikélét.
9. Stamens, grain and styles. J

3. PSEUDANTHISTIRIA UMBELLATA Hook. f.

Pseudanthistiria umbellata Hook. f. F1. Brit. Ind. VII (1896) 220.
. Andropogon umbeUatus Hack. Monogr. Androp. (1889) 401.

Description : A very slender, glabrous plant with filiform, prostrate, creeping branched
stems, rooting at the nodes, stems 30-60 cm. long, compressed. Blade 2-5 cm. long, distant,
linear-oblong, acute, rounded at base, sessile or short-petioled, nerves distinct, very slender,
with a few scattered cilia on both surfaces, mearly smooth; sheaths shorter than the blade,
often with tubercle-based hairs above, rarely glabrous ; ligule passing at the sides into 2 short,
herbaceous, fimbriate auricles of the sheath*.

Panicle leafy, very lax, interrupted, 12-20 cm. long; fascicles of spikelets few, axillary,
6-12 mm. broad, glabrous or with a few tubercle-based cilia on simple, rarely branched capil-
lary peduncles shorter than the leaves; lower peduncles sometimes elongate 2-5-7-5 cm. long
and bearing several fascicles; outer spathes 825 mm. long. Spikes 3-6 in a fascicle, proper

19
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spathe 10-12 mm. long, rather longer than the spikes, glabrous or towards the margin with a
few bulbous-based hairs. Sessile spikelets 34*S mm. long, linear, scaberulous. Lower invol-
ucral glume dorsally concave; awn of upper floral glume 12-14 mm. long, very thin. Pedi-
celled spikelets linear-lanceolate, naked, awn 12-18 mm. long.

Much like P. heterodita in appearance, but with a much laxer inflorescence. Here, too,
the dry spathes are reddish. The awn often reaches 25 mm. The ligule and the bulbous-
based hairs separate it from the foregoing species. One may possibly be a variety of the other.

Locality : W. Ghats: Londa (Gammie 15869!).

N. Kanara: Birchy (Talbot 2073 !).

Distribution : Deccan and W. Peninsula, Ceylon.

TRIBE III: Paniceae.

Spikelets in usually continuous spikes, racemes or panicles. Involucral glumes herba-
ceous or membranous, tfce lower generally smaller, very small or suppressed. Lower floral
glume generally resembling the involucral glumes in structure and nervation, the upper fertile
firmer, at length rigid, often chartaceous to crustaceous, awnless, very rarely mucronate (Uro-
chloa, Alloteropsis sp.) or finely awned (Alloteropsis sp.).

See key page xk

42. SPCSTEFEX Linn.

Dioecious gregarious much-branched rigid littoral bushes; stem and branches woody.
Leaves narrow, rigid, involute, spreading and recurved, thickly coriaceous.

Inflorescence of large terminal globose bracteate heads, with radiating spike-like racemes,
the male with many spikelets on each spike, the female with one only. Male spikelets 1-2-
flowered, distichous, articulate on short pedicels. Glumes 4, chartaceous, acute, strongly
nerved; involucral glumes empty; lower floral glume paleate, empty or 3-androus; upper
floral glume paleate, 3-androus, the paleae of both floral glumes acuminate, as long as the glumes.
Antherslinear. Female spikelets narrower than the male, erect, lanceolate, 1-flowered. Glumes
acute or acuminate, strongly nerved, the lower involucral glume the longest; lower floral glume
empty; upper floral glume thin, dorsally compressed ; palea linear-oblong, acuminate. Lodi-
cules 2, large, connate below, strongly nerved. Styles long, connate below; stigmas long,
penicillate, exserted at the top of the glume. Grain clavate, tipped by the long rigid style,
free within the hardened glume and palea.

Species 4.—1 in India, 3 in Australia.

1. SPINIFEX SQUARROSUS Linn.

PLATE 76A.

Spinifex squarrosus Linn. Mant. (1771) 300 ; Lam. 111. t. 840; Duthie Grasses N. W. Ind. (1883)
11; Benth. Fl. Hongk. (1861) 415; Hook. f. EL Brit. Ind. VII (1896) 63 ; Grah. Cat.' (1839)
240; Prain Beng. PL 1168; Cooke Fl. Bomb. II (1908) 913; Haines Bot. Bih. and Or.
(1924) 1010.

Stipa littorea Burm. f. Fl. Ind. (1768) 29.

Stipa spinifex Linn. Mant. 1 (1767) 84.

Rheede Hort. Mai. XII, L 75.

Etymology : Spinifex means one that produces spines.—Squarrosus means rough with
spreading and outstanding processes.

Description : A pale grey or glaucous squarrose shrub, 60-120 cm. high and broad,
forming an impenetrable thicket; stem as thick as the little finger below, smooth, solid. Leaves
10-15 cm. long, spreading and recurved, smooth, tapering from the base to the tip, concave-
convex, base not dilated, margins scaberulous; sheath 1-3-2*5 cm. long, smooth, with naked
margins; ligule a ridge of stiff hairs.

Male inflorescence reaching 15-20 cm. diam.; bracts shorter than the spikes, lanceolate,
aristately pungent, flat, chartaceous, the midrib very prominent beneath; racemes (male)
2-5-7-5 cm. long, longer than th¢ stout angular peduncles; rhachis angular. Spikelets 13 mm.
long, smooth, straw-coloured. Glumes 4; lower involucral usually shorter than the upper,
ovate, acute, pungent, conspicuously 7-9-nerved; upper involucral similar but usually longer;
floral glumes longer than the involucral glumes, subequal, 5-7-nerved. Female inflorescence
reaching 25 cm. diaift.; bracts nn in the .male but smaller; peduncle thickened towards the
baae. Spikelets 13-17 mm. long, narrowly lanceolate. Glumes 4; lower involucral glume
oblong-lanceolate, many-nerved, scaberulous; upper involucral glume rather shorter, 7-nerved i
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lower floral glume empty, the palea 0 or imperfect, upper floral glume ovate-lanceolate, 5-
nerved; palea shorter than the glume, acute.

Locality : Gujarat: Near Domas (Cooke).

Konhan: Vengurla (Chibber !); Juvem @*Ow J*hu) (McCann 4263 !); Versova
iMcCann 9827!); Bandra (Blatter!); sandy shores near Bandra (Graham); Shrivardhan
(Woodrow).

N. Kanara: Karwar, sandy seashore (Sedgwick & Bell 5056 ! 5057 !); Kumpta.
(Chibber !, Woodrow); Honavar, very common (McCann !, Chibber !, Talbot 1073 !).

Ecology : Essentially a maritime species,- growing on sandy shores just above high water
mark. Easily recognized by its thick stiff recurved leaves, long creeping stems rooting at the
nodes, and the large spherical spiny inflorescence, which may often be seen rolling about the
beach in the direction of the wind. .

When the seed is ripe the long head is detached and blown by the wind. A specimen was
kept by us in a pot with red earth for over a year. The plant grew well enough, but it was
not so robust as the shore specimens. It was greener in colour, but it never flowered. At
Honavar (N. Kanara) it seemed to be in general flowering from December to January.

Distribution : India, Ceylon, Java, China.

Economic uses : A valuable sand-binding plant.

Explanation Of Plate 76a. : Spinifex squarrosus Linn.

1. Female spikelets. "n

2. Lower invol. glume. I

3. Upper invol. glume. ]

4. Lower floral glume. }>Female spikeiet.
5. Upper floral glume.

6. Palea of upper floral glume.
7. Ovary, styles and lodicules.
8. Lower invol. glume.

9. Upper invol. glume.

10. Lower floral glume.

11. Palea of lower floral glume, and stamens.  -Male spikelet.
12. Upper floral glume.

13. Palea of upper floral glume, and stamens.
14. Male spikelets.

-
43. DIGITARIA Hall.

Annual or perennial grasses. Leaves linear or lanceolate.

Spikelets usually 2-3-nate, in digitate or racemose spikes, jointed on the pedicel but not
thickened at the base ; lower floret barren, reduced to the floral glume and a very minute palea ;
upper floret hermaphrodite. Glumes very dissimilar, normally 4; the lower involucral glume
usually hyaline, sometimes absent or present in the same species; the upper involucral glume
membranous, 1-5-nerved or nerveless ; floral glumes equal or subequal, the lower like the upper
involucral glume, usually 7-9-nerved, the nerves close, parallel straight, prominent; upper
floral glume chartaceous or subchartaceous, usually 3-nerved. Palea of upper floret subequal
to the glume, and of same texture, 2-nerved. Lodicules 2, minute, broadly cuneate. Stamens
3. Styles distinct; stigmas plumose, laterally exserted near the apex of the floret. Grain
oblong, slightly dorsally compressed, free, but tightly enclosed between the hardened glume
and the palea.

Species more than 100.—In the warm parts of the whole world, but chiefly in the Old
World.

Cooke (II, 940-942) describes 6 species. All are retained in this place, but the name of
Digitaria sangwnalis will be replaced by D. marginata.

A. Spikelets 2-5 mm. long or longer.

I. Spikelets with clavate hairs . . m . . 1. D. ternata.

II. Hairs on the spikelets not clavate.
1. Spikelets bearded ; spikes few . . . . 2. D. marginata.
2. Spikelets subsilky; spikes many . . . 3. D. pennata.

B. Spikelets less than 2-5 mm. long.

I. Bhachis capillary, trigonous ¢ . . . » 4. D. jHsiicettarid.
II. Ehachis narrowly winged. -

1. Spikelets subsilky with slender (not clavellate)
hairs.

. . D. longiflora.
2. Spikelets with clavellate hairs .

D. Roylearia.
19 A

b.
6.
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1. DIGITARIA TERNATA Stapf.

PLATE 77.

Digitaria ternata Stapf in Dyei Fl. Cap. VII, 376, et in Fl. Trop. Afr. IX (1919) 462 ;

Cooke Fl. Bomb. II (1908) 910.

Paspakim ternatum Hook. f. Fl. Brit. Ind. VII (1896) 17 ; Lisboa Bomb. Grasses (1896) 4.

Panicum ternatum Hochst. in Flora XXIV (1841) I, Intell. 19; Hack, in Oest. Bot. Zeitschr.
(1901) 331.

P. Phaenocarpum var. gracOe Nees FL Afr. Austr. (1841) 23.

Cynodon ternatum A. Rich. Tent. Fl. Abyss. II (1861) 406.

Etymology : Digitaria refers to the mostly digitate inflorescence.—Ternata means, 3-nate,
alluding to the 2-3-nate pedicels.

Description : Annual; stems tufted, erect from a geniculate base, slender 16-45 cm.
long, glabrous or nearly so. Leaves 5-16 cm. by 6 mm., linear-lanceolate, acute, glabrous;
sheaths glabrous, striate, the mouth ciliate; ligules short, truncate, membranous.

Spikes 2-3 (or more), subdigitate, erect or spreading, silvery white; rhachis narrowly
winged. Spikelets 2-3-nate, 3 mm. long, elliptic, subacute, closely appressed to the rhachis,
pale; pedicels unequal, up to'2-5 mm. long, shortly hairy towards the tips. Lower involucral
glume usually obsolete; upper involucral glume tender, 3-nerved, the sides villous with clavate
hairs; floral glumes subequal, the lower prominently 5-nerved, densely and appressedly silky-
villous with clavate hairs, the upper chartaceous, ovate-oblong, subacute, dark brown (nearly
black). Occasionally long fine hairs are found on the peduncles.

Locality : Deccan: Purandhar Fort (Bhide !).

S. M. Country: Belgaum (Herb. Bot. Gard. Calc).

Distribution : India (Ehasia Hills, Burma, W. Peninsula), Yunnan, tropical and S.
Africa.

Explanation of Plate 77 : Digitaria ternata Stapf.

1. Upper invol. glume.
2. Lower floral glume.
3. Upper floral glume.
4. Hair on spikelet.

2. DIGITARIA MARGINATA Link.

Digitaria marginata Link Hort. Berol. I; 229; Stapf in Fl. Trop. Afr. IX (1919) 439.

Description : Annual, 30 cm. to 1 m. high. Stems tufted, usually ascending from a
geniculate or prostrate base, simple or branched from the lower nodes, glabrous, few- to many-
noded. Leaves 5-15 cm. by 4-8 mm., linear or linear-lanceolate from a slightly contracted
.and rounded base, acute, flat, flaccid, glabrous or sparingly hairy particularly towards the
mouth, margins finely cartilaginous, rough and often crisp, midrib very slender, whitish; sheaths
thin, subherbaceous, loose, glabrous, or more or less beset with spreading tubercle-based hairs
often forming a loose beard at the base ; ligules truncate, membranous, up to over 1 mm. long.

Spikes mostly 4-9, sessile, subdigitate, solitary or 2-3-nate on a short, scaberulous common
axis, erect or spreading, rather slender, strict or slightly flexuous, 5-15 cm. long, often finely
pubescent at the base; rhachis almost straight, triquetrous, lateral angles winged, herbaceous,
scabrid, internodes up to more than 2 mm. long. Pedicels 2-nate, one very short, the
other up to 1-5 mm. long, angular, scabrid. Spikelets appressed, lanceolate, acutely acuminate,
2-4 mm. long, pale greenish, rarely tinged with purple, variously hairy, rarely quite glabrous.
Lower involucral glume an ovate, obtuse to subacute membranous scale, usually not over 0-3 mm.
long, sometimes obsolete or quite suppressed; upper ovate-lanceolate, acute, equalling or
considerably exceeding half of the upper floral glume, rarely distinctly shorter, 3-nerved, with
fine lines of hairs between the nerves and along the margins, rarely quite glabrous. Lower
floral glume corresponding in outline and size to the spikelet, firmly membranous, 7-nerved,
rarely quite glabrous, usually with fine lines of hairs between the inner side-nerves (of each half)
and along the margins; upper floral glume oblong-lanceolate, acutely acuminate, almost as
long as the spikelet, thinly chartaceous, pale or slightly purplish, brownish when ripe. Grain
oblong, planoconvex, whitish scutellum less than half the length of the grain.

_This species is not identical with Paspalum sanguinale Lamk. of the F. B. I. or with Digi-
taria sanguinabs Scop, in Cooke's Flora or in Haines' Bot. of Bihar and Orissa. "D. sangii-
nalis Scop, {sensu stricto) is a plant of S. Europe and has not been found either in India or tropical
Africa, as was pointed out by Pilger (in Engl. Jahrb. XXX, 118) and Stapf. Most of the numerous
synonyms given by Hoo]*. f. in the F. B. 1. would have to be mentioned under the different
varietitd. Here we have to deal only with one variety which was described by Cooke as var.
ciliaris Prain and which was called var.fimbriata by Stapf.
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VAR. FIMBSIATA Stapf.

PLATE 78.

Digitaria marginata var. fiinbriata Stapf Le. 440.

D. fimbriata Link Hort. Berol. 1, 226.

D. commutata Schult. Mant. 11, 262.

D. chrysoblephora Kg. & De Not. in Mem. Ace. Tor. ser. 11, XIV, 364.

D. sanguinalis var. ciliaris Bendle in Cat. Afr. PI. Welw. II, 163, and in JOUTEL Linn. Soo.
Bot. XL, 228.

D. sanguinalis var. ciliaris Prain Beng. PL. 1181; Oooke F1. Bomb. II (1908) 940.

Panicum ciliare Retz. Obs. IV (1786) 16 ; Kunth Enum. I, 82 ; Roxb. Fl. Ind. I (1832) 290; A.
Rich. Tent. Fl. Abyss. II (1851) 360; Dalz. & Gibs. Fl. Bomb. (1861) 290; Duthie Indig.
Fodder Grasses (1886) t. 9.

P.fimbriatum Presl Rel. Haonk. I (1830) 298; Kunth Enum. I, 81.

P. sanguinale var. ciliare Franch. Contr. FL. Congo Franc. 46.

P. sanguinale var. blepharanthum Hack, in Durand & Schintz Consp. FL Afr. V, 762.

P. sanguinale var. macrostachyum Hack. Lc. 763.

Paspalum sanguinale var. ciliare Hook. f. FL Brit. Ind. VII (1896) 15.

Vernacular names : Tara, Shikaol or Arotaro, Chansarieu, Taro, Modhan, Fakria,

Kurad, Suka, Revga, Dinohi, Shikar koli, Kalam hullu, Shimpigyan hullu,

Etymology : Fimbriata refers to the fringes on each side of the spikelet at maturity.

Description : Upper involucral glume usually much exceeding the middle of the fertile
floret and frequently equalling i of its length. Indumentum of spikelets uniform or more often
more or less varied in the same inflorescence; hairs of the upper involucral glume and lower
floret partly in fine lines, all of one kind, very fine, thin-walled, obtuse-tipped, partly more thick-
walled with slightly clavate tips, and up to 1 mm. long, spreading out at maturity and forming

.a rigid double fringe on each side of the spikelet, the inner fringe often mixed with a varying

number of tubercle-based acute yellow bristles which ultimately also spread out at right angles.
It is well to remember what Stapf says in a note, Lc. 441: " The peculiar indumentum of

the spikelets, which in the mature state leads to the formation of spreading fringes, may extend
to all spikelets alike or it may be, atleastin its perfect development, confined to the long-pedi-
celled member of each pair of spikelets or only to some of them, in which case the indumentum
of the fringeless spikelets approaches more or less that of var. Linkii." Var. Linkii

Stapf is Hooker f.'s var. commutatum of Paspalum sanguinale in F. B. I. VII, 15.

Locality : Sind: Sanghar (Sabnis B903!); Mirpurkhas, in cultivated fields (Sabnis

B1209!); Bughar, Indus River (Blatter & McCann D686!); Ghulamalla, garden (Blatter &

McCannD687!).

Cutch (Blatter 8742!).

Gujarat: Ahmedabad (Herb. Econ. Bot. Poona!).

Khandesh: N. slope of Chanseli (McCann 95351); Bor, Tapti Island, on sand
and mud (Blatter & Hallberg 5463 !); Muravat, Tapti bank (Blatter & Hallberg 3839 I); Umalla
(Blatter & Hallberg 5178 !); Amalner (Blatter & Hallberg 4443 !); Sumit (Blatter & Hallberg
5188 !); Bor, Bori River (Blatter & Hallberg 5213!); Dadgaum (McCann 9531)).

Konkan: Victoria Gardens, Bombay (McCann 9831!); Malabar Hill (McCann
4300!); very common throughout the Islands of Bombay and Salsette (McCann!); Versova,
Salsette (McCann 4308); Parsik, railwav line (McCann 9530!); Bassein (McCann 4485!);
Alibag, sandy shore (Ezekiel!).

W. Ghats : Igatpuri (9833 !); Khandala (McCann 3650!); Fanchgani, Maratha
Well (Blatter & Hallberg B1233 !).

Deccan: Purandhar (McCann 5606!); Chattarshinji (Ezekiel!); Pashan
(Gammie!); Deolali (Blatter & Hallberg 4556 !); Gangapur (Blatter k Hallberg 4581!).

S. M. CouiUry: Haveri, dry ground, compound of P. W. D. (Talbot 2228!):
Dharwar (Sedgw'ck!): Belgaum (Herb. Bot. Gard. Calc).

.V. Kamra: Karwar (Talbot 1294!); Halyal (Talbot 2153!); Kulgi (Talbot

22791)).
Ecology : Common in cultivated soil, often a bad weed in lawns
Distribution : Tropics of both hemispheres, rarely found beyond the tropics.
Economic uses : Considered to be a good fodder grass.
Explanation of Plate 78 : Digitatia marginata Link var. fiwbnuta Stapf.
1. Lower and upper floral glumes tf lower spikelet.
2. Part of rhacliis showing lower and upper spikelets in position.
3. Upper invol. glume.
¢1. Lower floral glume.
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5. DIGITARIA LONGIFLORA PeTS.

PLATE 81.

Digitaria hngiflora Pers. Syn. I (1805) 85 (non Trin.); Cooke Fl. Bomb. II (1908) 941; Stapf

in F1. Trop. Afr. IX (1919) 469 ; Haines Bot. Bih. and OP. (1924) 1008.

D. Pseudo-Durva Schlechtend. in Iinnaea XXVI, 458.

.D. linearis Schult. f. Mant. 11, 264 (non Roem. & Schult.).

D. tenuiflora Stapf in Dyer F1. Cap. VII, 380 {non P. Beauv.).

JPaspalum longiflorum Retz. Obs. IV (1786) 15 {non Trin.); Baker Fl. Maurit. (1877) 431;

Hook. f. Fl. Brit. Ind. VII (1896) 17 {partim).

_P. brevifolium Fluegge Gram. Monogr. (1810) 150.

P. Pseudo-Durva Nees Fl1. Afr. Austr. (1841) 21.

P. filiculme Nees ex Thw. Enum. PL Zeyl. (1864) 358.

Panieum longiflorum Gmel. Syst. 158.

P. parvuLum Trin. Pan. Gen. 117.

P. argyrotrichum Duxand & Schintz Consp. Fl. Afr. V, 741 {non Anders.).

Miliumfiliforme Roxb. Fl. Ind. T (1832) 314.

Digitaria tenuiflora P. Beauv. given as a synonym by Cooke seems to be a different species. It
is apparently a perennial of erect habit and with long narrow leaves.

Description : Annual or perennial; stems many, tufted, slender, creeping and rooting,
eor ascending or suberect, 15-45 cm. long, glabrous, with many nodes, often branched,
leafy. Leaves 1-3-10 cm. long, linear-lanceolate, acute, spreading, flat, or, in short-leaved
-states, stiff and pungent, glabrous (raTely hairy); sheaths smooth or hairy; ligule very short,
membranous.

Spikes 2-5, terminal, very slender, 2-5-10 cm. long, erect or spreading; rhachis narrowiy
winged, glabrous; pedicels 2- (rarely 3-) nate, unequal, short. Spikelets 1-2-1-6 mm. long,
appressed to the rhachis, elliptic, obtuse, acute or subacute, pale or purplish, glabrous, or sub-
silky with wrinkled hairs. Lower involucral glume O or rudimentary; upper involucral glume
3-7-nerved ; lower floral glume similar arid subequal to the upper involucral glume, 3-5-nerved ;
upper floral glume subchartaceous, ovate-oblong, slightly shorter than the lower, pale brown,
.smooth; palea with inflexed (not auricled) flaps.

Locality : Deccan: Deolali (Blatter & Hallberg 9835!).

S. M. Country: Dry uplands, Dharwar, 2,400 ft., rainfall 34 in. (Sedgwick
2653!); Belgaum (Herb. Bot. Gard. Calc).

W. Ghats : Londa (Bhide !); Panchgani (McCann 2799 !).

N. Kanara: Halyal (Talbot 2310 !).

Distribution : Throughout India, Ceylon, tropical and S. Africa, Madagascar, Mascarenes,
.Malaya.

Explanation of Plate 81 : Digitaria hngiflora Pers.

. Part of rhachis.

. Upper invol. glume.

. Lower floral glume.

Upper floral glume.

. Palea of upper floral glume.
. Stamens, ovary and styles.
Ligule.

6. DIGITARIA EOYLEANA Prain.

PLATE 82.

Digitaria Royleana Prain Beng. PL (1903) 1181; Cooke FI. Bomb. II (1908) 942; Haines Bot.

Bih. and Or. (1924) 1008.

Paspalum Royleanum Nees ex Thw. Enum. PL Zeyl. (1864) 358; Hook. f. Fl. Brit. Ind. VII

(1896) 18; Trim. Fl. Ceyl. V, 125; Duthie Grasses N. W. Ind. (1883) 1.

Panicum puberulum Kunth Eev. Gram. I (1829) 32, Enum. PL I (1838) 81.
Digitaria puberula Link Enum. Hort. Berol. I (1827) 223.
Milium ovatum Heyne ex Wall. Cat. no. 8752.

Description : Perennial; stems 30-60 cm. long, tufted, slender, erect, leafy. Leaves
10-23 cm. by 3-6 mm., erect, linear, acuminate, flat, glabrous or sparsely ciliate towards the
base; sheaths glabrous or with few scattered hairs; ligule short, rounded, membranous.

Spikes 3-15, erect, subdigitate or alternate, 7-5-15 cm. long, on the top of a slender peduncle,
very slender; rhachis filiform, very narrowly winged, glabrous; pedicels often much longer
than the spikelets, usually setulose with long hairs. Spikelets secund, 1-2-1-6 mm. long, broadly
elliptic, tomentose with minute clavellate hairs. Lower involucral glume O or reduced to a tuft

-of hairs; upper involucral glume usually much smaller than the floral glumes or reduced to
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hairs; lower floral glume thinly membranous, broadly elliptic, strongly 5-nerved, as long as
and broader than the upper floral glume; upper floral glume thinly coriaceous, ovate, acute,
striolate, polished and shining, dark brown or nearly black; palea with inflexed flaps.
Locality : Konkan : St. Xavier's College compound (McCann 4533 !); Mulgaum, Salsette
(McCann 9523!).
W. Ghats: Khandala (McCann 3651!); Lonavla (Herb. Econ. Bot. Poonal);
Panchgani, slopes below Third Tableland (Blatter & Hallberg B1229!); Panchgani, Maratha
WeU (Blatter & Hallberg B1224 !, B1281!); Mahableshwar, in a garden, 4,500 ft., rainfall 270
in. (Sedgwick & Bell 4584 !); Suvasni Ghat (Woodrow).
Deccan : Purandhar Fort (Bhide !); Lina Hill, Nasik Dist. (Blatter & Hallberg
4542!); Lohagad, way up (McCann 9512!); Katraj Ghat, 11 miles S. E. of Poona (Bhide!).
S. M. Country : Dharwar, 1,600 ft., rainfall 34 in. (Sedgwick 2843 !); Belgaum
.(Herb. Bot. Gard. Calc.!).
. N. Kanara (Talbot!).
Ecology : Very abundant in high level ricefields in the Carnatic, but not confined to hilly
districts.
Distribution : Hilly districts throughout India, Ceylon, apparently not in tropical-
Africa.
Explanation of Plate 82 : Digitaria Royleana Prain.

. Part of rhachis with spikelets.
Upper invol. glume.

Lower floral glume.

Upper floral glume.

Palea of upper floral glume.
Stamens, ovary and styles.

QU AW~

44. ALLOTEROPSIS Presl emend. Hitchcock.

(Axonopus Beau;/.).

Stapf (Fl. Trop. Afr., 483) explains why he adopts Alloteropsis Presl as emended by Hitch-
cock. " As Hitchcock (Contrib. U. S. Nat. Herb. XII, 210) has pointed out, Presl's description
and analyses of Alloteropsis are based on a composition of a Panicoid and an Andropogonoid
grass, whilst the original in Presl's herbarium is undoubtedly the plant described here as A.
semialata, and so is also the habit figure (1) in Presl's plate. The genus is therefore accepted
here with Hitchcock's emendation.

" Another member of this genus, A.cimicina, was included by Palisot de Beauvois (Agrost.
12) in his genus Axonopus under its earliest synonym Milium cimicinum and as " A. cimicinus
on p. 154, and this led J. D. Hooker (Fl. Brit. Ind. VII, 64) to use the name Axonopus in pre-
ference to Alloteropsis, a view which was adopted by myself in Fl. Cap. VII, 418. From P.
Beauvois' diagnosis, however, and from the fact that he quotes in the first place " Milium com-
pressum " as example for Axonopus, there can be no doubt that he had primarily Milium com-
pressum in view when establishing his genus Axonopus and it is in that sense that the genus is
understood in this work. A. cimieina also forms the basis of another genus, Coridochloa, Nees in
Edinb. New Phil. Journ. XV, 381. A. Chase (in Proc. Biol. Soc. Washington, XXIV, 157)
maintains this genus as distinct from Alloteropsis, and I followed her when drawing up the
key of the genera of Tropical African grasses (p. 13); but I have since come to the conclusion
that the species referable to theee two groups are so similar in the peculiar structure of their
spikelets that they are better merged into one genus for which Alloteropsis has priority over
Coridochloa."”

We have, therefore, to add tie characteristics of the genus as given by Stapf :

Perennial or annual. Leaf-blades flat or more or less convolute ; ligules membranous
ciliate or ciliolate, short or reduced to a mere rim.

Racemes sessile or peduncled, often more or less compound towards the base, digitate or
subdigitate on a more or less elongated common axis. Spikelets ovate or elliptic to lanceolate-"
oblong, acute or acuminate, mostly awned, slightly or conspicuously compressed from the
back, falling entire from the pedicels, 2-nate or fascicled, subsecund and abaxial on the trique-
trous rhachis of more or less spiciform racemes. Lower floret usually male, upper herma-
phrodite. Involucral glumes unequal, lower smaller, membranous to hyaline, 3-1-nerved
very acute, often mucronulate, upper equal or subequal to the spikelet, membranous to
chartaceous, 5-nerved, with the outer nerves submarginal, densely ciliate along them. Lower
floral fflume resembling the upper involucral glume, but ciliate. palea short, deeply 2-fid with
conspicuously auncled flaps, upper floral glume chartaceous, glabrous, clolidiMv i-linl*+» np>-
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wards, 5-nerved, produced into a straight awn or mucronate, palea equal to the glume, 2-keeled,

with broadly auricled flaps. Lodicules 2, broadly cuneate. Stamens 3. Styles distinct, stigmas*

laterally exserted. Grain enclosed by the glume and palea, elliptic-oblong, dorsally much

compressed; scutellum about half the length of the grain; hilum basal, punctiform.
Species about 5. In the tropics and the warm temperate zone of the Old World, 2 in India.
In the Bombay Presidency there is only one species.

1. ALLOTEROPSIS CIMICINA Stapf.

PLATE 8&3.

Alloteropsis cimicina Stkpf in FL Trop. Afr. IX (1919) 487; Haines Bot. Bih. and Or. (1924>

1009. :

Milium dmidnum Linn. Mant. Alt. (1771) 184.
Panicum dmidnum Eetz. Obs. I11 (1783) 9; Roxb. FL Ind. I (1832) 291; Steud. Syn. PL

Glum. I (1855) 43.

P. conjugatum Dalz. & Gibs. Bomb. FI. (1861) 291.
Axonopus cimicinus (7) Beauv. Agrost. (1812) 12 ; Hook. f. FL Brit. Ind. (1896) VII, 64 ; Hook.

f. in Trim. FL Ceyl. V, 166 ; Cooke FL Bomb. II (1908) 925.

Vrochha cimicina Kunth Rev. Gram. I (1829) 31,1.103 ; Dalz. & Gibs. Bomb FI. Lc. 289.

Coridochloa cimicina Nees in Edinb. N. Phil. Journ. XV (1833) 381 ; A. Chase in Proc. BioL
Soc. Wash. XXIV, 158.

C.fimbriata Nees ex Wight Cat. no. 1656 ; Aitchis. Cat. Panjab PL (1869) 158.

Vernacular name : Sinri.

Etymology : Alloteropsis is derived from the Greek allotrios, belonging to another, foreign,
inconsistent, and opsis, a countenance, appearance, therefore a plant having the appearance of
another. Cimidna is the adjective formed from dmex, a bug.

Description : A tufted grass; stems 30-60 cm. long, erect, or decumbent at the base \
nodes hairy. Leaves 2*5-7*5 cm. by 10-16 mm., ovate-lanceolate from a broad cordate base,
acute, flat, glabrous or hairy, ciliate on the margins with stiff bulbous-based hairs ; sheaths
glabrous or hairy ; ligule of short hairs.

Inflorescence in spike-like racemes, 3-10 on the top of a slender smooth glabrous peduncle
5-15 cm. long, with sometimes- a fascicle of 2 or more lower down on the peduncle ; peduncle
naked in the lower part; rhachis of raceme angular, scaberulous, slender. Spikelets (including
a slender scaberulous awn about 3 mm. long) 6-8 mm. long, subsecund, solitary or 2- (rarely 3-}
nate, erect, readily disarticulating from the pedicel; pedicels unequal, scaberulous, cupular
at the tip. Glumes 4 ; lower involucral glume rather more than 2-5 mm. long, narrowly ovate-
lanceolate, aristately acuminate, hyaline, with 3 slender green nerves, of which the 2 lateral
arch to join the midrib below the tip; upper involucral glume 5 mm. long, broadly ovate,,
cuspidately acuminate, thinly membranous, 5-nerved, the 3 central nerves slender, green, the 2
lateral nerves marginal, bristly with long coarse purplish hairs which reach 2-5 mm. long ; lower
floral glume 4 mm. long, ovate-oblong, obtuse, male, paleate, the palea small, 2-partite ; upper
floral glume 6 mm. long (or more), including the awn, which is nearly as long as the glume,
ovate, acute, coriaceous, often faintly ciliolate and with slightly incurved margins; palea a&
long as the glume, coriaceous, elliptic-oblong, subobtuse.

Locality : KonJcan: Sewri (McCann 3586 !); Mulgaum (McCann 3654!).

W. Ghats : Panchgani (Hallberg !).

Deccan : Sinhagad forests (Bhide !); Lina Hill, Nasik Dist. (Blatter & Hall-
berg 4583!).

S. M. Country: Dharwar (Sedgwick 2032 !, Woodrow); Gokak (Shevade!);
Badami (Woodrow).

N. Kanara : Halyal (Talbot 2294 !); Kulgi (Talbot 2434!).

Ecology : Growing chiefly on ground that ha* lately been under cultivation. A sporadic
grass. Very common in the Carnatic.

Distribution : Tropical Africa, Madagascar, throughout India to Java*

Explanation of Plate 83 : Alloteropsis cimicina Stapf.

. Spikelet.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume.

. Palea of lower florai glume.
. Upper floral glume.

. Palea of upper floral glume.
Stamens, ovary and styles.
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45. PSEUD~CHINOLAENA Stapf.

Annual. Culms very slender with a prostrate rooting base. Leaf-blades lanceolate, soft.

Spikelets very irregularly armed or quite unarmed, obliquely ovoid, laterally compressed
and mostly conspicuously gaping, falling entire from the pedicels, binate or more often sub-
solitary or solitary, secund on the flat or subtriquetrous slender rhachis of spiciform
racemosely arranged racemes. Involucral glumes herbaceous, of about the same length and
almost as long as the spikelet, or the lower distinctly shorter, heteromorphous. Lower more or
less flat, 3-nerved, smooth or almost so; upper boat-shaped, gibbous downwards, 7-nerved,
with longitudinal rows of more or less transparent spots between the nerves and with or without
shorter or longer, stout, hooked hairs or bristles from the centre of the spots. Lower floret
male or barren, as long as the spikelet; glume oblong-lanceolate with a minutely truncate tip,
laterally compressed but rounded on the back, chartaceous, with membranous margins and a
delicate hyaline area at the base, smooth, palea almost as long as the glume, more or less con-
volute, faintly 2-nerved. Upper floret hermaphrodite, shorter than the lower; glume broad-
lanceolate to oblong, subacute, very convex on the back, chartaceous, faintly 5-nerved, pataa
similar to the valve in texture, tightly clasped by it when mature. Lodicules 2, cuneate.
Stamens 3. Styles free at the base, capillary; stigmas plumose, subterminally exserted.
Grain oblong in face-view, semi-obovate in profile, back very convex; scutellum elliptic,
almost half the length of the grain; hilum subbasal, punctiform.

Species 1.—Tropics of the whole world.

The only species of this genus was originally described under Echinochlaena. This genus,
however, is exclusively American which, according to Stapf, differs from Pseudechinolaena in
many ways, " as in its densely packed spikes, the many-nerved lower glume, the ' eglandular’
always unarmed upper glume, the uniformly papery 5-nerved lower valve [ lower floral glume ]
which is accompanied by a sharply 2-keeled flat valvule [palea ], the basally appendaged fertile
valve [ upper floral glume ] and the acutely auricled or toothed flaps of its valvule [palea], and
finally the flatter grain which is marked with a panduriform line on the face extending through
its full length and possesses a slender linear hilum."

1. PSEUDECHINOLAENA POLYSTACHYA Stapf.

Pseudechinolaena polystachya Stapf in F1. Trop. Afr. IX (1919) 495.

Echinolaena polystachya H. B. & K. Nov. Gen. & Sp. 1,119, VII, t. 679 ; Kunth Enum. I (1838)
172, Suppl. 127 ; Hitchcock Mex. Grass, in Contr. U. S. Nat. Herb. XVII, 223, A. Chase in
Proc. Biol. Soc. Wash. XXIV, 118.

E. Trinii Moritzi Syst. Verz. Zoll. (1845-6) 102.

Lappago aliena Spreng. Neue Entdeck III, 15.

JPanicum uncinatum Eaddi Agrost. Bras. 41; Trin. Gram. Panic. 240, and Sp. Gram. Ic. t.
216; Kunth Enum. I (1838) 172; Steud. Syn. PL Glum. I (1855) 60; Hook. f. Fl. Brit.
Ind. VII (1896) 58; Trim. Handb. Fl. Ceyl. V, 160.

P. glandulosum Nees ex Trin. Gram. Pan. 174, and Agrost. Bras. 128.

P. nernorosum, (3 Trin. 1. c.

P. heteranthum Link Hort. Berol. I, 212 ; Eunth 1. c. 92.

P. echinatum Willd. ex Doell in Mart. F1. Bras. II, II, 193.

P. polystachyum E. Schum. in Engl. Pfl. Ost.-Afr. G. 103 (ron aliorum).

Etymology : Pseudechinolaena means false Echinolaena, a genus of grasses; echinolaena
is derived from the Greek echinos, a hedgehog and laena, a double woollen cloak worn over the
pallium or the toga for warmth, alluding to the shape of the spikelet.

Description : Perennial, <3ulm about 60 cm. long, of which about half is rising above
ground, and the other half prostrate, giving off numerous short or long branches, growing into
secondary culms, their bases often, finely filiform, all many-noded and rooting from the nodes
near the ground; erect or ascending portion above the last branch 5-8-noded with as many
perfect leaves; internodes exserted, terete, glabrous. Leaf-blades lanceolate from a shortly
contracted or rounded and usually slightly oblique base, acutely acuminate, from less than 12
mm. (lovrest) to up to over 6 cm. by 4-12 mm., dark green, glabrous, with scattered or very fine
stiff hairs above, finely and appressedly pubescent underneath, midrib very fine, whitish or
straw-coloured, lateral nerves fine, numerous, crowded. Sheaths tight, terete, strongly striate,
more or less appressedly hairy and ciliate along the margin or only ciliate. Ligules thin, mem-
branous, rounded or truncate, ciliolate, under 2 mm. long.

Inflorescence up to over 15 cm. long, with up to 6 or even 8 racemes, mostly much shorter
and with fewer racemes, occasionally reduced to a solitary raceme; common axis subterete
almost smooth, glabrous Q5 mm. diam.; racemes appressed to the common axis or obliquel}7
spreading, the lowest up to 35 mm. long, sometimes quite short; rhachis filiform, triquettous,
minutely puberulous; pedicels filiform, angular, pruinosely scaberulous, lateral up to 2 mm!
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long, often much shorter. Spikelets often unequally developed, the lower of each raceme or
the lower (secondary) of each pair often reduced in a varying degree, if perfect about 4 nun.
long. Involucral glumes dull or brownish green ; lower oblong- to ovate-lanceolate, acuminate,
as long as the spikelet or shorter, glabrous or sparingly and minutely scaberulous, nerves stout;
upper semiovate in profile, acute with the tip laterally compressed, armature very variable in
the same raceme, from Short asperities to sharply pointed hairs bent at a right angle near the
base, then appressed and directed forwards, or short or long (to over 1 mm.) cylindric or stoutly
subulate protuberances bearing terminally at a right angle a fine very sharp bristle pointing
mostly forwards, outermost lateral nerves marginal. Lower floral glume pale, greenish only at
the tip, very delicately scaberulous, hyaline basal area oblong, 1 mm. long; upper slightly over
2 mm. long, straw-coloured, smooth, shining. Grain 1-6 by 0-6 mm., palea.

Locality : N. Kanara: Siddhapur, evergreen forest (Talbot 1081!).

Ecology : A shade-loving forest grass.

46. ERIOCHLOA H. B. & E.

Annual or perennial grasses. Leaves flat, lanceolate or ovate-lanceolate.

Spikelets 1-flowered, aristulate, secund on the spiciform branches of a raceme or panicle,
the base thickened and articulate on the thickened apex of the short pedicel. Glumes 3;
lower involucral glume (of Panicum etc.) absent; upper involucral glume subequal to the lower
floral glume ; upper floral glume paleate, rather shorter than the lower, apiculate, hardening in
fruit. Lodicules truncate. Stamens 3; anthers linear. Styles 2, free; stigmas plumose,
subapically exserted. Grain oblong, free between the hardened glume and the palea.

Species about 25.—In the warm parts of the whole world.

Cooke describes one species : E. polystachya H. B. & E. which name has to cede to 22.
ramosa 0. Euntze.

1. ERIOCHLOA RAMOSA O. Euntze.

PLATE 84.

Eriochloa ramosa O. Euntze Rev. Gen. PL II (1891) 775 ; Hack, in Bull. Acad. Int. Bot. XVI,
19 ; Merrill in Philipp. Journ. Sc. I, Suppl. 348 ; Stapfin FI. Trop. Afr. IX (1919) 498 ;
Haines Bot. Bit. and Or. (1924) 1006.

E. annulata Eunth Rev. Gram. I (1829) 30, and Enum. I (1838) 73 ; Duthie List Grass. N. W.
Ind. (1883) 2 > Benth. Fl. Hongk. (1861) 409 ; Hack, in Engl. Jahrb. VI, 233.

E. polystachya Duthie HI. Indig. Fodder Grasses Ind. (1886) t. 41; Fodder Grasses N. Ind.
(1888) 2 ; Hook. f. FI. Brit. Ind. VII (1896) 20 ; Cooke Fl. Bomb. II (1908) 944; Rendle
in Journ. Timi. Soc. Bot. XXXVI, 320 wow H. B. & E.!).

Milium ramosum Retz. Obs. VI (1791) 22 ; Roxb. Fl. Ind. I (1832) 317 ; Griff. Notul. I11, 15 ;
Ic. PL Asiat. t. 139, fig. 60.

Agrostis ramosa Poir. Encycl. Suppl. I, 257.

Paspalum annulatum Fluegge Monogr. Pasp. 133 ; Trin. Sp. Gram. Ic. t. 133.

Helopus laevis Trin. ex Spreng. Neue Entdeck. II, 49, fig. 4.

H. annulatus Steud. Syn. Glum. I (1855) 99 (wow Nees).

Pipatherum annulatum Presl Rel. Haenk. 1 (1830) 221 (wow Raddi).

NOTE.—Masaja Honda in his Bevisio Graminum Japoniae (Bot. Mag. Tokyo 37 (1023) 113-124), is of opinion tbat
Eriochloa ramosa O. Kuntze has to be partly amended and charged to the new species Eriochlca Hachelii. Details
are wanting to form an opinion on this point.

Etymology : Eriochloa is derived from mow, wool, and chha, a grass, referring to the
involucral glume which is silky-haiiy.—Ramosa means branched.

Description : Perennial, densely tufted, 0-6-1-5 m. high; rootstock short, creeping;
stems leafy, ascending from a creeping base, stout or slender, simple or branched, glabrous
except the nodes. Leaves 7-5-20 cm. by 4-5 mm., linear or linear-lanceolate, acuminate,
glabrous; sheaths glabrous, ligule a villous ridge.

Panicles 5-12-5 cm. long; peduncles long or short; rhachis slender, angular, smooth;
branches of panicle (spikes) alternate, 2-5-5 cm. long, suberect, angular. Spikelets
silvery, 3-4 mm. long, loosely imbricate, shortly pedicellate, distichous, solitary or 2-nate,
elliptic-lanceolate, acuminate. Lower inyolucral glume O; upper involucral glume oblong-
lanceolate, acuminate, obscurely 3-nerved, silky-hairy, membranous ; lower floral glume similar
to the upper involucral glume ; upper floral glume much shorter than the lower, ellipticobloim,
obtuse, apiculate, thinly coriaceous, pale, shining; palea oblong with incurved margins.
Anthers linear. Grain oblong, free within the hardened glume and palea.
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Locality : Sind: Umarkot, in a garden (Sabnis B718 !); Jamesabad, on banks of a water-_
course (Sabnis B967 !); Bughar, Indus River (Blatter & McCann D691!); Tatta, Eullan Kote
Lake (Blatter & McCann D692 !); Tatta (Blatter & McCann D693 !).

Gujarat: Ahmedabad (Gammie 16408 !). ]

Eonkan: Bassein (Bhide !); Antop Hill (McCann 3613 !); Alibag, ricefield
(Ezekiel!); Bandra, on walls and in ditches (McCann!); Bombay (Hallberg A141!), near
Mahim (Woodrow, Lisboa); Bhandup, in an old distillery compound, in a ditch (Hallberg
A19!). B
S. M. Country: Shiggaon, 2,000 ft., rainfall 34 in. (Sedgwick 2356 !); Kunnur,
2,000 ft., rainfall 35 in. (Sedgwick & Bell 4937 !); Ranibennur (Bhide !); Dharwar (Sedgwick!).

N. Kanarg : Halyal (Talbot!).

Ecology : Subgregariqus.. Found in wet places in the Carnatic.

Distribution : T'ropics of the Old World, introduced into Ascension Island, St. Helena,
*Cuba.

Economic uses: In Australia it is used as fodder.

Explanation of Plate 84 : Eriochloa ramosa O. Kuntze.

. Spikelet and part of rhachis.

. Upper invol. glume.

. Lower floral glume.

. Upper floral glume.

. Palea of upper floral glume.
Stamens, ovary, styles and lodicules.
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47. BRACHIARTA Giriseb.

(Sect. Brachiaria and part of sect. Paspaloideae of Panicum of the F1. Brit. Ind.).

Perennial or annual. Leaf-blades linear to lanceolate, usually flat; ligules reduced to a
narrow ciliate or ciliolate rim.

Racemes usually subsessile and solidary on a common axis, sometimes bare at the base
owing to the arrest of spikelets, rarely truly peduncled and panicled, simple or compound near the
base, rarely to or beyond the middle; rhachis filiform, triquetrous or more or less flattened
and herbaceous with, a wavy or zig-zag midrib which projects as a mostly acute keel on the
face ; pedicels solitary or in pairs, alternately to the right and the left of the facial angle or the
midrib, if solitary all short or very short, if paired, the primary slightly to very much longer;
spikelets closely appressed, always biseriate in the plane, but frequently becoming 1-seriate by
the dovetailing of the alternate spikelets of the closely approximate ranks, more or less con-
tiguous with their sides or imbricate, forming dense, spike-like racemes, or distant by almost
their own length or more, glabrous or hairy. Spikelets more or less elliptic or oblong, more or
less flattened or slightly depressed, convex on the base, falling entire from the pedicels, 1-2-,
xarely more-nate, secund and adaxial (with lower involucral glume towards the axis and the
convex side of the upper floral glume away from the axis), closely appressed to and 2-seriate
on the triquetrous or flat rhachis of spiciform racemes; lower floret male or barren with a
usually well developed palea, very rarely the latter suppressed. Involucral glumes dissimilar
and mostly very unequal in length. Lower involucral glume shortest; upper resembling and
more or less equalling the lower floral glume, 5-7- (rarely 9-) nerved. Lower floral glume 5-,
rarely 7*nerved, the lateral nerves placed towards the margins and distant from the middle
nerve ; palea usually only slightly shorter than the valve with well-developed inflexed flaps, or
the latter vanishing above the middle ; upper floral glume oblong to elliptic in outline, emucro-
nate, though sometimes contracted into an apiculus, - crustaceous or subcoriaceous with firm
involute margins, faintly 5-ne*ved ; palea almost as long as the glume, 2-keeled, its sides tightly
embraced by the valve. Lodicules 2, small, broadly cuneate. Stamens 3. Styles distinct;
stigmas plumose, laterally exserted from the upper part of the spikelet. Grain tightly enclosed
by the glume and palea, more or less flattened on both faces ; hilum subbasal, punctifonn ¢
-embryo half to over g the length of the grain.

Species about 80. In the warm parts of the whole world, but chiefly in Africa.

Cooke mentions 3 species which belong to this genus : Panicum Isachne, P. ramosum, wgj
P. wuticum. To these we add Brachiaria distachya (Panicum distachyum).

A* Spikelets. 0-5 mmi long or slightly more . . , . 1. IB. Isachne.
B. Spikelets 2-5-4 mm. long.
I. 90 cm. to 1-8 m. high . . . . 2. B. mulica.
IT. Less-than 80 cm. high.
I Spikes 0-many oL . * 3. B. ramasa,

2. Spikes 2-4. : : : : : 4 B dirioshy,









THE BOMBAY GRASSES. 133

1. BRACHIARIA ISACHNE Stapf.

PLATE 85.

/Brachiaria Isachne Stapf in Fl. Trop. Afr. IX (1919) 552; Haines Bot. Bih. and Or. (1924)
1004 (habet Both per errorem).

.B. cruciformis Griseb. in Ledeb. Fl. Ross. IV, 469.

Panicum Isachne Roth a? Roem. & Schult. Syst. II, 458; Roth Nov. PL Sp. (1821) 54; Schult.
Mant. II, 252 ; Steud. Syn. PI. Glum. I (1855) 57 ; Hook, f. Fl. Brit. Ind. VII (1896) 28:
Stapf in Dyer F1. Cap. VII, 390; Cooke FL. Bomb. II (1908) 931.

.P. cruciforme Sibth. & Sm. Fl. Graeca I, t. 59 ; Baker FL Maurit. (1877) 434; Schweinf. in Ball.
Herb. Boiss. II, App. II, 19; Duthie Grasses N. W. Ind. (1883) 3, Indig. Fodder Grasses
(1886) t. 43, Fodder Grasses N. Ind. (1888) 6 ; Boiss. FL Or. V (1881) 437.

P. caucasimm Trin. Sp. Gram. Ic. t. 262.

.P. Wightii Nees FL. Afr. Austr. (1841) 29.

.P. pubinode Hochst. ex A. Rich. Tent. FL. Abyss. II (1851) 363.

Echinochha cruciformis Koch in Linnaea XXI, 437 ; Reichb. Ic. FL Germ. I, t. 29, fig. 1413.

Vernacular names : Shimpi, Wag-hakt.

Description: Annual; stems many, 30-60 cm. long, ascending from a decumbent or
'creeping and rooting base, geniculate, very slender, with villous nodes, otherwise glabrous,
much branched below, simple above. Leaves 2-5-5 cm. by 2-5 mm. linear-lanceolate from a
‘rounded base, acute, subpungent, glabrous or sparsely hairy with scaberulous margins; sheaths
glabrous or hairy, ciliate on the upper part; ligule a fringe of hairs.

Inflorescence 5-7-5 cm. long, erect, consisting of 6-12 secund or subsecund racemosely
"arranged spikes 1-3-2-5 cm. long, longer than the internodes, sessile or shortly pedunculate,
usually appressed to the triquetrous slender hairy rhachis. Spikelets 2-2-5 mm. long, secund,
oclosely imbricate in 2 series, oblong, subacute or obtuse, softly hairy; rhachis of spikes tri-
quetrous, hairy, about 0-5 mm. diam.; pedicels very short. Glumes 4; lower involucral glume
minute, triangular, membranous, glabrous; upper involucral glume membranous, oblong,
obtuse, 5-nerved, hispidly pubescent; lower floral glume narrower, 3-nerved, paleate, neuter or
sometimes male, with hyaline palea; upper floral glume shorter, oblong, obtuse, dorsally
flattened, coriaceous, glabrous, shining, 2-sexual, with coriaceous palea. Anthers 1 mm. long.

Locality : Sind (Herb. Econ. Bot. Poona!).

Gujarat: Surat (Ghibber!, Dalzell teste Cooke).

Khandesh: Sungiri (Gammie 16552 !); Dhulia Farm (Cbibber !); Chanseli
'(McCann A92 !); Nimb, Tapti Bank (Blatter & Hallberg 9571!); Dadgaum (MeCann 9562 ¢);
Tapti, Bhusawal (Blatter & Hallberg 5156!); Umalla village (Blatter & HaUbnrg 5159!);
Bor, Bori River (Blatter & Hallberg 4424!).

Konkan: Clerk Bd., Bombay, along brackish water (Sabnis 9565 1); very

.common in Bombay and Salsette Islands (McCann!).

W. Ghats: Ehandala, common (McCann 9566!); Panchgani, below Sydney
Point (Blatter & Hallberg 1271!).

Deccan: Yeola (Herb. Econ. Bot. Poona!); Mangiri, 8 miles east of Poona
-(Gammie !); Sholapur (D'Almeida A91!); Deolali (Blatter 9569 ! 9570 !); Purandhar, nortb
foot (McCann 9568!).

8. M. Country; Nelogi, 1,800 ft., rainfall 30 in. (Sedgwick 2134!); Haveri
,(Talbot2150!). '

N. Kanara: Halyal (Talbot 2150!).

Ecology: A subgregarious species. Cooke says that it grows " in watery places ", This
is a mistake. It is more a dry land grass and is superabundant on the Carnatic black aoilL It
also occurs in wetter ground, but not so typically there.

Distribution: Throughout the plains of India in damp places, Ceylou, westwards to
Italy and tropical and S. Africa.

Economic uses : Considered to be a good fodder.

Explanation of Plate 85 : Brachiaria Isachne Stapf.

. Spikelet.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume.

. Palea of lower floral glume.
. Upper invol. glume.

Palea of upper floral glume.
Ovary and stvle*.
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*2. BRACHIABIA MUTICA Stapf.

Brachiaria mutica Stapf in F1. Trop Afr. IX (1919) 526.

Panicum muticum Forsk. FL Aegypt.-Arab. (1775) 20; Link Hort. Berol. I, 206; Hook. L
Fl. Brit. Ind. VII (1896) 34, and in Trim. F1. Ceyl. V, 140.

P. numidianum Lam. 111. 1, 172 ; Boiss. F1. Or. V (1884) 438.

P. purpurascens Raddi ex Opiz in Flora (1822) 266.

P. barbinode Trin. Sp. Gram. Ic. t. 318 ; Duthie List Grasses N. W. Ind. (1883) 2.

P. sarmentosum Benth. in Hook. Niger F1. (1841) 561 (wow Roxb.).

P. equinum Steud. Syn. PL Glum. I (1855) 73.

P. molle Griseb. FL Brit. West Ind. (1864) 547 (excl. syn.); Baker Fl. Maurit. (1877) 436.

In adopting Forskal's name © muticum' for this species Stapf, according to his own words,
has relied on Ascherson's identification (Asch. & Schweinf. 111. F1. Egypt,.160) of the type with
the Algerian P. numidianum.

Vernacular names : Water Grass, Mauritius Grass, Para Grass, Scotch Grass, Buffalo
Grass.

Etymology : Mutica means blunt, awnless.

Description : Perennial 1-2-5 m. high. Stems ascending from a sometimes prostrate and
copiously rooting base, stout, terete, usually many-noded and sheathed high up, simple or
sparingly branched, glabrous, often waxy pruinose below the nodes. Leaf-blades linear, up
to 30 cm. long, 6-16 mm. broad, glabrous or rarely more or less hirsute, margins scabrid.

Panicle oblong to ovate-oblong in outline, subsecund or almost quaquaversal, 6-20 cm,
long ; common rhachis terete to semiterete, more or less deeply channelled or triquetrous up-
wards, scabrid along the angles, glabrous. Racemes numerous, solitary or irregularly approxi-
mate, sometimes paired or in false whorls, shortly peduncled or subsessile, obliquely spreading,
7 (rarely 12) to 2-5 cm. long, mostly compound, glabrous, greenish or tinged with purple ; rhachia
flat, with a slender, raised midrib up to 1 mm. wide, villosulous at the base, otherwise glabrous ;
secondary racemes usually very short and 6-3-spiculate; pedicels solitary or paired, very
short, or if paired then the longer up to 1 mm. long, frequently with a few setules. Spikelets
laterally contiguous or discontiguous, those of the secondary racemes often imbricate, oblong
or lanceolate-oblong, acute, 3-3-5 mm. long, glabrous. Involucral glumes dissimilar, lower
broad-ovate, acute to subacute, from less than \ to not quite \ the length of the spikelet, faintly
3-5-nerved, often tinged with purple ; upper corresponding in outline and size to the spikelet,
5-7-nerved. Lower floral glume as long as the upper involucral glume and similar to it; palea
narrowly oblong, subacute, almost as long as the glume, with narrow flaps; anthers 2 mm.
long ; upper floral glume slightly shorter than the spikelet, mostly 3 mm. long, oblong, subacute
or minutely apiculate, pale yellowish, glume and palea crustaceous, very finely transversely
wrinkled or almost smooth.  Stigmas blackish purple, very conspicuous.

Locality : Cultivated at Eirkee and Surat (Woodrow) and very likely in other places.

Distribution : A native of S. America and W. Africa, but introduced elsewhere (Stapf).

Economic uses : A fodder grass. See Eew Bull. (1894) 384.

3. BBACHIABIA RAMOSA Stapf.

PLATE 86.

Brachiaria ramosa Stapf in FL Trop. Afr. IX, 542 ; Haines Bot. Bih. and Or. (1924) 1005.

Panicum ramosum Linn. Mant, (1767) 29; Steud. Syn. PI. Glum. I (1855) 97 ; Hook. f. FL
Brit. Ind. VII (1896) 36 (partim); Trim. FL Ceyl. V, 140; Prain Beng. PL 1175; Cooke
FL Bomb. II (1908) 932.

P. arvense Kunth Rev. Gram. F(1829) 391,1.109.

P. Petiveri Diss. 11, 144 {partim); Baker FL. Maurit. (1877) 434; Aitchis. Cat. Panjab PL
(1869) 160 ; Duthie Grasses N. W. Ind. (1883) 6, Fodder Grasses N. Ind. (1888) 11; Boiss,
Fl. Or. V (1884) 439.

P. brachylachnum Steud. 1. c. 62.

P. cognatissimum Steud. 1. c. 69

P. patens Boj. Hort. Maurit. (1837) 365 (wow Linn.).

P. pygmaeum Boj. Lc.

P. Helopus Watt Diet. Econ. Prod. VI, part 1, 10 (partim).

P. umbrosum Retz. Obs. IV (1786) 16; Roxb. FL Ind. I (1832) 297.
Vernacular names : Chapar, Chapsura.
Etymology : Ramosa means much branching.
Description : Anrual; stem 30-90 cm. long, erect or ascending from a shortly

base, slender or rather stout, much branched from the base upwards, usually elabrour teg%l\]/"‘

nodes pubescent. Leaves 5-12-5 cm. by 4-13 mm., linear-lanceolate, finely afcuminat'e, thin,'
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flat, smooth, glabrous or pubescent beneath, with scaberulous margins, base rounded; sheaths
glabrous or pubescent, ciliate or not towards the mouth ; ligule a fringe of short hairs.

Panicle 5-15 cm. long, subpyramidal, with a long peduncle ; rhachis angular; branches of
panicle 5-10, distant, 2*5-5 cm. long, alternate or the lower opposite, erect or spreading, shorter
upwards; rhachis of racemes slender, angular, puberulous. Spikelets alternate, 2*5-3 mm.
long, close or distant, often in pairs (a sessile and a pedicellate one), ovoid, acute, pubescent,
turgid, pale green or yellowish ; pedicels with a few long hairs near the tip. Glumes 4 ; lower
involucral glume half as long as the lower floral glume, ovate, acute, hyaline; upper involucral
glume about equalling the lower floral glume, ovate, acute, cuspidate, 5-nerved; lower floral
glume similar but slightly broader, with membranous palea, empty; upper floral glume cori-
aceous, ovoid-oblong, acute, rugulose, with coriaceous palea.

Stapf points out that this species occurs in a glabrous and a pubescent state, and that the
original specimen in Linnaeus' herbarium represents the former. " The pubescence," he says,
" if present, extends generally to the culms, the leaves, the axes of the inflorescence and the spike-
lets, the upper glume [ upper involucral glume ] and lower valve [ lower floral glume]. On the
blades it may be scanty and disappear with age. It does not seem to be correlated with any
.other character, and the area of the glabrous and pubescent states overlap completely, in fact
both have been taken in the same collecting."

He mentions another curious modification in which the lower floral glume is more firmly
membranous to crustaceous and faintly transversely rugose and thus more or less resembles the
upper floral glume (not the upper involucral glume as is normally the case). It has been collected
in India and W. Africa.

Locality: Sind: Ghachra (Mamlatdar of Ghachra!); Shahabander, (Karachi P. 0. C.
-of Shahabander !); Sangarh (Sabnis BOO1! B887 !); Nasarpur, clayey soil (Sabnis B1057 !).

Cutch: Sumrasar (Blatter 3756 !).

Gujarat: Ahmedabad (Herb. St. X. C. 2165!); Mausari (Mamladtar of
Mausari!).

Khandesh: Taner, Tapti bank (Blatter & Hallberg 5172!); Antroli, Bori
River (Blatter & Hallberg 5149 !); Toranmal (McCann A142 !).

Konkan : Malabar Hill (McCann!); Yersova (McCann 9588 !); Byculla
-(McCann 9586 !); Sion (McCann 8689 !); Bandra Hill, in fallow fields (Vakil A115!).

W. Ghats: Ehandala (Sedgwick 2631!).

Deccan: Poona (Woodrow!); Lina Hill, Nasik Dist. (Blatter & Hallberg
A145").

S. M. Country: Dharwar, garden weed (Sedgwick 2651!); Haveri (Talbot
2231!); Badami (Woodrow feste Cooke).

Ecology: A subgregarious grass.

Distribution : Throughout India, Ceylon, Afghanistan,"tropical Africa (Upper Guinea,
'Cape Verde Islands).

Economic uses : It is a good fodder.

Explanation of Plate 86: Brachiaria ramosa Stapf.

. Lower invol. glume.

. Upper invol. glume.

. Lower floral glume and palea.
. Upper floral glume.

. Palea of upper floral glume.

. Stamens, ovary and styles.

. Spikelet.

Ligule.
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4. BBACKEARIA DISTACHYA Haines.

Brachiaria distachya Haines Bot. Bih. and Or. (1924) 1004 (per errorem distachyum).
Panicum distachyum Linn. Mant. 1 {1767) 138; Retz. Obs. I11 (1783) 17; Lamk. 111, t. 43,
fig. 2 ; Steud. Syn. Gram. (1855) 4 1; Aitchis. Cat. Panjab PL (1869) 159; Duthie Grasses

N. W. Ind. (1883) 3, Indig. Fodder Grasses (1886) t. 42, Fodder Grasses N. Ind. (1888)

6; Benth. F1. Austral. VII (1878) 478; Hook. f. F1. Brit. Ind. VII (1896) 37.

P. subquadriparum Trin. Gram. Panic. 145, Sp. Gram. Ic. 1.186.
IHgitaria distachya Pers. Syn. I (1805) 85.

Vernacular name : Motia.

Etymology : Distachya means having 2 spikes.

Description : A slender, creeping grass, glabrous or panicle sparsely hairy. Stems
30-60 cm. high. Leaves linear or lanceolate or linear-lanceolate, acuminate, 5-15 cm. by 3-6
mm., widest at the rounded or amplexicaul base, flat; sheaths ciliate or not on the margins,
mouth hairy.
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Spikes 2-4, distant, 2-5-6-5 cm. long, rarely more than 10 cm., erect, at last spreading;-
rhachis slender, glabrous. Spikelets variable in size, pale green, 3-4 mm. long, solitary, sub-
sessile, spikately arranged in 2 (-1) series, ellipsoid, glabrous. Lower involucral glume em-
bracing the spikelet and margins overlapping below, £ to nearly J the spikelet, 5-7-nerved,
obtuse or subacute ; upper involucral glume ovate, acute, 7-nerved, paleate or not, palea if -
present narrow, neuter. Lower floral glume 5-nerved, upper ellipsoid, obtuse or rounded,
2 mm. long, brown and minutely transversely lineolate or obscurely rugulose when ripe.

Locality : Gujarat: Ahmedabad, banks and margins of fields around Ahmedabad (Sedg--
wick 239!).

S. M. Country: Dharwar (Sedgwick 2840!).

Ecology : A subgregarious species.

Distribution : India, Ceylon, China, Malaya, Australia.

Economic uses : Cultivated for fodder in Australia , produces great quantities.

48. PASPALUM Linn.

Mostly perennial grasses of varying habit.

Spikelets orbicular to oblong, mostly decidedly plano-convex, falling entire from the short
rudimentary pedicels, solitary or paired, secund and abaxial on the dilated or narrow rhachis
of spike-like racemes; lower floret barren, reduced to its floral glume; upper floret herma-
phrodite. Involucral glumes: the lower typically suppressed, very rarely represented by a
small scale; the upper more or less equal to the spikelet, rarely shorter or absent, convex,
membranous, 3- or more-nerved. Lower floret: floral glume very similar to the upper involu-
cral glume, but usually flat or at least less convex, rarely subconcave, the middle nerve some-
times suppressed. Upper floret: floral glume chartaceous to crustaceous ,with firm margins,
obtuse, emucronate, faintly nerved; palea subequal to the floral glume and similar in substance,.
tightly embraced by the narrowly involute margins of the floral glume. Lodicules 2, minute,
broadly cuneate. Stamens 3. Styles distinct, stigmas laterally exserted near the tip of the
floret. Grain tightly enclosed by the slightly hardened floral glume and palea, more or less-
biconvex; scutellum orbicular-elliptic, shorter than half the grain; hilum subbasal, punc-
tiform. '

Species over 200.—Chiefly in tropical America, only a few in the Old World.

Cooke describes 3 species: P. scrobiculatum Linn., P. compactum Both, and P. distichum
Linn., to which we add Paspalum dilatatum Foir. P. distichum has to be replaced by P. vagi-
natum Sw., for reasons detailed belovy.

I. Leaves over 14 cm. long.

1. Plant 60-90 cm. high . . . . 1. P. scrobiculatum.
2. Plant 1-1-5 m. high ~ * : : : : 2. P. dilatatum.

IT. Leaves less than 11 cm. long.
1. Leaves 2-5-7-5 cm. long, 8-12 mm. broad . . . 3. P. compactum.
2. Leaves 5-10 cm. long, 1-24 mm. broad . . . 4. P. vaginatum.

1. PASPALUM SCROBICULATUM Linn.

PLATE 87..

Paspalum scrobiculatum Linn. Mant. (1767) 29 ; Eoxb. FI. Ind. I (1832) 278 ; Grah. Cat. Bomb..
PI. (1839) 234 ; Dalz. & Gjl)s. Bomb. F1. Suppl. (1861) 97 ; Duthie Field and Gard. Crops
8, t. 27, Grasses N. W. Ind. (1883), Indig. Fodder Grasses (1886), t. 1, Fodder Grasses
N. Ind. (1888); Hook. f. Fl. Brit. Ind. VII (1896) 10 (excl. syn. P. orbiculare Forst); Cooke-
F1. Bomb. II (1908) 943 ; Hittines Bot. Bih. and Or. (1924) 1000.

t. scrobiculatum vai. Commersonii Stapf in F1. Trop. Afr. IX (1919) 573.

P. scrobiculatum var. frumentaceum Stapf 1. c. 575.

P. scrobiculatum var. polystachyum Stapf 1. c. 576.

P. alternans Steud. Syn. PI. Glum. (1855) 26.

P. auriculatum et cartilagineum Presl Bel. Haenk. I (1830) 216, 217.

P. borbonicum Steud. 1. c. 27.

P. Commersonii>L*m. Illustr. 1, 175.

P. coromandelicmum Lam. 1. c.

P. dissectum Linn. Syst. 11, 86.

P. dimidiatum Linn. Syst. ed. X, 855.

P.firmum Trin. Gram. Panic. (1826) 106; Sp. Gram. lo.. t. 1&J.

P.jkxmsum Klein ex Presl 1. c. 215.

P. jrumtxtaceum Bottb. ex Boem. & Schult. Syst. II (1817) 296.
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P. hirsutum Retz. Obs. II (1781) 7.

P. Houttuynii H. C. Hall ex de Vriese in PL Ind. Bat. Reinw. 113.

P. Kora Willd. Sp. PL 1, 332; Roxb. FL. Ind. I (1832) 279; Grah. 1. c.; Duthie Indig.
Fodder Grasses (1886) t. 2.

P. hngifolium Roxb. FL Ind. I (1832) 280.

P. mauritianicum Nees ex Steud. 1. c.

P. metabolon, Metzii et viollipilum Steud. 1. c. 19, 21, 29.

P. polystachyum et pubescens R. Br. Prodr. (1810) 188.

P. puberulum Roem. & Schult. Syst. 11, 316 (Paspalus).

P. sumatrense Roth. Nov. Sp. (1821) 35.

P. Thunbergii Kunthex Steud. 1. c. 28.

P. venustum Forst. f. ex Roem. & Schult. 1. c. 297.

P. ZoUingeri Steud. 1. c.

P. dissectum Nees FL Afr. Austr. (1841) 15 (non Linn.).

P. Jardini Steud. 1. c. 18.

Panicum dissectum Linn. Sp. PL (1753) 57.

Rheede Hort. Mai. XII, t. 84.

As can be seen from the above synonymy we are not following Stapf in distinguishing seve-
ral varieties or rather forms. He takes the cultivated forms of India to be the original P. scro*
biculatum of Linnaeus and calls it P. scrobiculatum var. frumentaceum. All th? spontaneous
forms of P. scrobiculatum as understood by most post-Linnaean authors are put by Stapf under
P. scrobiculatum Linn. var. Commersoni, the type for this combination being P. Commersonii
Lam. 11L 1,175, t. 43, fig. 1. The third form var. polystachyum does not seem to occur in
India. )

Vernacular names : Kodra, Pakodi, Harrick, Dhone, Majore, Mana'kodra.

Etymology : Paspalum from the Greek term for a millet.—Scrobiculatum wmeans being
marked by minute or shallow depressions.

Description: Annual; stems 60-90 cm. long, tufted on a very short rhizome, erect (rarely
ascending), leafy from the base upwards, glabrous. Leaves bifarious, erect or suberect, 15-45
cm. by 2-8 mm., finely acuminate, glabrous or sometimes softly hairy; sheaths 10-20 cm.
long, compressed, loose, the mouth hairy, with very short membranous ligules.

Spikes 2-6, sessile, usually distant and spreading, 2-5-15 cm. long; rhachis herbaceous,
2-3 mm. broad with ciliate margins. Spikelets usually 2-ranked, 2-3 mm. diam., sessile or
shortly pedicellate, broadly elliptic or suborbicular, imbricate. Glumes 3 ; lower involucral
glume 0; the upper convex, 3-7-nerved, membranous; lower floral glume flat, membranous,
like the upper involucral glume; upper floral glume thickly coriaceous, brownish, shining,
striolate ; palea orbicular, tumid, thickly coriaceous like the upper floral glume, dorsally convex,
ventrally strongly inflexed below the middle and forming 2 broad membranous auricles that
embrace the grain.

We have found the inflorescence composed of even one spike ; two spikes are fairly common.

Locality : Sind: Jamesabad, in bed of watercourse (Sabnis B979 !); Bohara (Blatter &
McCann D689 !). .

Konkan: Bombay, Victoria Gardens (McCann 4297 !); Mulgaum, Salsette
(McCann 3607 !); Parsik, between stones of railway tract (McCann 9516 !); Vehar Lake, Sal-
sette (McCann 9517 !).

W. Ghats: Khandala, in watercourse, on sandy soil (McCann 9824 !); Castle
Rock (Gammie!). .
8. M. Country: Konankeri, Dharwar Dist., 1,800 ft., rainfall 40 in. (Sedgwick
& Bell 4966 !); W. of Dharwar, 2,000 ft., rainfall 40 in. (Sedgwick & Bell 4452 !); Dastikop,
2,500 ft., rainfall 35 in. (Sedgwick 2109 !); Dharwar (Garade!); Belgaum (Herb. Bot.
Gard. Calc.!)).

N. Kanara: Halyal (Talbot 2297 !); Karwar (Herb. Econ. Bot. Poona 2297 1
618!).

Ecology : Well adapted for the poorest soils under favourable conditions of climate
- and rainfall. Specimens growing on rocky or hard soil have woolly bases.

Distribution : Tropics of the Old World.

Economic uses : In 1922-23 245911 acres were under cultivation in the Presidency. The
grain is used as food by a very large number of people, chiefly oi inferior caste. ' The grain as
well as the straw of Kodra frequently, if not always, contains a poisonous narcotic principle
which causes vomiting and vertigo. For this reason care is taken at least in the Konkan to
prevent cattle straying into Kodra fields. The poisonous principle is probably produced under
unfavourable conditions of climate and season and the grain and straw are only poisonous in
particular seasons. It is said that. . . . .. the narcotic property is to some extent neutralised by

: 21
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steeping in cowdung and water, or by keeping the grain for a number of years. Though the
poisonous and non-poisonous grain cannot usually be distinguished by ordinary people, yet
cultivators in Gujarat claim that the diseased grain can be detected while threshing as then the
effect of the poisonous dust is felt boih by the threshing bullocks and their driver " (Mann).

According to Dr. Lisboa the symptoms of poisoning resemble those caused by Datura,
and are severer in cattle than in man, due no doubt to their eating the grain and husk and also
to the absence of vomiting.

Explanation of Plate 87 : Paspalum scrobiculatum Linn.

. Bhachis with one spikelet.

. Upper invol. glume.

. Lower floral glume.

. Upper floral glume.

. Palea of upper floral glume.
Grain.
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*2. PASPALUM DILATATUM' Poir.

Paspalum dilatatum Poir. Encycl. V, 35; New South Wales Agric. Gaz. X (1899) 32, wilih plate ;

Trin. Diss. 11,113, with plates ; H. H. Mann in Dept. Agric. Bomb. Bull. 77, 68.

P. ovatum Nees ex Trin. Gram. Panic. 113. : '
P. pratense Spreng. Syst. Veg. I (1825) 247.
P. Bettoi Spreng. ex Nees Agrost. Bras. 43. .

Vernacular names : Golden Crown Grass, Hairy-flowered Paspalum, Large water-grass,
Leichardt Grass. :

Description : A tall, erect grass, about 1-1*5 m. high