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INTRODUCTION.

THIS tribe of the BAMBUSEE is a section of the great natural order GBAMIXEJS
the orisses, and is especidly remarkable by containing those large tree-like
memberP °f the family which are so characteristic of the tropica regions of the
globe &nd so usefll to man in the locdities where they are found. From the
earliest times, travellers have been struck with the beauty and importance of the
mermbers of the tribe. Euprecht in his Monograph, published in 1839, sys that the
firs mentions of bamboos occur in the works of Ctesus, in the letter from
Alexander the Great to Aristotle, and in the Natural History of Pliny. After that a
consderable blank occurs, so that the next references are to be found in the works
of Lobelius (1571), Dlusus (1SD1), Garcia (1BD5), Marcgrave (1348), Piso (1658),
D. Baihin (1C71), van Eheede [1678), Pluckenet (1596), Kaempfer (1712),
J. Burrnann (1737), etc., athough in most cases it is difficult to say what pecies are
referred to.  The first writer on Indian bamboos was van Eheede, who in his "Hortus
Malabaricus' described and figured two kinds which we now identify as the species
Bambusa arwidinacm and Ochhudra Rheedii. Pluckenet in his "Almagestum
botanicum” refers to these two again as "Amndo arborea, Mamht vel Bamhu dicta’
and "Arundo arborea, Banibu species atera” and gives a third "Arundo arbor
indica procera miwgdl dicta” In 1750 appeared the "Herbarium Amboinense"
of Eumphius, who divided the bamboos known tD him into eight classes, viz—

1. Arundo Arbor tenuis, Lckler.

2. Uiatium,  Buiu sent.
3., spiculorum, ,, U

4. . Vasaria, . jam.
5. . & Bra . potony.
6 maxima, , sammat.
7 ), Spinosa, , baduri.
8 fBra, ., Swangl

and these clases again into various kinds; SD that, for instance, the first Diesa way
suhdividei into six, viz—Lckba alba, nigra, prava, picta, lineata, amahmana. The
identification oi Kumphius' bamhoos has afforded work for severa botanists, as, for
instance, Schultes in 183D, and Miguel in 1855; but it is hardly worth while here
to give the results, for most of the species mentioned do not belong to the region
to which the present work relates but rather to that of the great Malay
Archipelago.

ANN. EDY. BDT. GARD. CALCUTTA, YOL. VII.



i INTBODUCTICW.

In the first edition of thB " Species Plantarum™” of Linnae®
is given under the name Arnndvn Rambos. There is no doub
species were referred to under that name, the chief and prini.éjl1
common Bambusa arundinawa.

In 1814 appeared the "Hortus Bengalensis' of Dr. W. Eo”
tendent -of the Company's Garden, now the Eoyal Botanic & aint _S_’“perin-
in which list were enumerated seven species under the names Bambusa'' “cutta,
stricta, Tulda, Balcooa, baccifera, spinosa, nana, which were afterwards "\fv"nuvea,
the author's "Flora Indica" These form six of the species described in thi%"ed in

In 1839 appeared the admirable monograph Df Dr. F. J Euprecht, }‘/wk
first of al in the proceedings of the Imperial Academy of St. Peterabu”herl
aterwards as a separate work. In this, about 18 species were described fi nrl
Indo-Malayan region, corresponding to about 12 of those herein described. 'ht?
cane, in 18BB, the " Monograph o the Bambusacere,” by Dobnel mumD, D.
published in the "Transactions of the Linnean Society, Vol. XXVI," which is the
foundation of our modern knowledge of bamboos. In that work were published
descriptions of Indo-Malayan species corresponding to about 7D of those herein given.
Arranged in genera, Munro's Monograph described of Lido-Malayan species about
70 atogether, dlowing for those which have been herein reduced.

]‘7 031 one SpeCIeS
severa
e be'mg the

Ul that

Gremis. Fully known. Partly known. Doubtful. Total.

Anmdinaria ID 5 15
Thamno calamus 2 2
Phyllostachys 1 1
Bambusa 17 7 3 27
Erigantochloa 2 2
OxytenaDthera 4 4
Melocannti 4 4
Schizostachyum 1 1
Cephalosbachy urn 3 "3
PseudostachyTiiD 1 1
Tenostachyum 2 2
Eeeshn 2 2
D enirD calamus 8 8
Dinochloa 1 1

Total 58 12 3 "

The "Mora Sylvatica® of Madras, by Colond E. H. Beddome, described 18
species as indigenous in Southern India, and of these 1B are admitted; while the
"Forest Fbra of British Burma,” by S. Kurz, which appeared in 1878, included 3D
gpecies of that country. In the present work, 115 species are described, making a
consderable addition to those known to Munro; but this number is by no means"thB
end; for there exist in Upper Assam, Upper Burma, Tenasserim, the Malay States
and even in South India also, several species which ale known either only by th,
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collection of a few leaves Dr by report, and these will require to be described later on

as material for the purpose becomes available. -

The subdivison of the Bambusea into sections and genera adopted in this work
"is that of the " Grengra Plantarum” of Bentham and Hooker. Of the 22 genera
given in that work, 14 belong to the Lido-Malayan region, the rest being chiefly
American.* In the following pages, only one new genus has been described, Thyr-
sostachys, so that we have 15 genera in al. In Engler and Prantl's "Die Naturli-
chen pflanzenfamilien,” now under publication, 23 genera are given. This is
accounted for by the authors having placed Gitadna, under Bambusa, and by their
having added two new genera founded by Franchet for West African species \Atrac-
tocarpa and Puelia). The most recently published work on the genera is Bailbn's
"HistDire des Plantes,” Volume XII, 1894, in whiDh 28 genera are admitted, the
new ones being Guadiidla, Micromlamm (West Africa), Glaziophyton (South
America), Fargesia (China), while Guadua is restored to generic rank.

The distribution of bamboos depends upon climate. They are found more or
less in al tropica and semi-tropical regions, but especidly in Asia’and in South
America. In Europe there are none. In Asa they extend through India, Burma,
the Malay Peninsula and Archipelago to China and Japan. In Austraia there
are |0 Baron Von Mueller, KCM&. the Government Botanist in Victoria, informs
me) four species, one only of which [Bambma Arnhemica, F. von Muell.) has yet
been described; and there is one in New Caedonia In Africa there are species
of Oxytmtmthera in Abyssinia and East Africa, of Nastm in the Mascarene Islands,
and Df four new genera in West Africa, while South Africa has only one species.
In America there are many species, but of genera distinct from those of Asa

The descriptions given herein have been drawn up Dn the advice of Dr. @. King,
as nearly as possible on a uniform system, giving, in regular order, the characteristics
of the chief organs. And here it may be as well to give a few remarks on these
characteristics. ’

The cums Dr stems o al bamboos are more Dr less cylindrical, hollow in
the inteibr, and separated by partitions into joints. The partitions are called
nodes, and the portions between them are cdled internodes. In amost al the
Indian bambDDS the culms are cylindrical, but in some species there is a dlight
tendency to angularity, as, for instance, in Dinochloa M”Chllandi, which has the
joints arranged in zig-zag fashion, and the younger culms faintly quadrangular. In
the species of Phyllostachys and in Bambusa arundinacea, the internodea are often
grooved Dr flatened Dn Dre side.  But in none of the Indian species is there
anything like the marked angularity which is met with in the "square bamboo" of
China, known at present by the name Bambusa quadrangularis, Fenzi |see article
on "The sguare bamboo,” by W. T. Thiselton-Dyer in "Nature" for August 27th,
1885, p. 391). In some Indian species the cavities Df the culms are amost, if *not
quite, absent. This is especidly the case with a certain number of cuims in each clump

* ABUNDINABIEE Arthrostylidium, Athroostachys, Meroetachys, Chvsquea, and Planatia; nil A menu an.
Bawpusex. Nastus—Eelnian ; Guadua—America; and Gruslania—New [aledonia.

ANN. KOY. BDT. BARD. CALCUTTA, VOL. TIL



v INTRODUCTION.

in the common "Male bamboo® [Dendrocalamus strictus) when it is found growing in
a suitable dry locality and on poor soil, as for instance in the Siwalik Hills near
Hardwar. In Arundinaria Prainii, a very thin wiry climbing species, the culms are
usually, if not aways, solid. The nodes of the cuims Df bamboos are dways
prominent, some, however, less so than others; the lower ones frequently bear
DDt scars Dr curved thick 4iff rootlets surrounding them as a fringe. These roots
sometimes develop and enter the ground, but very often they dry up and leave pro-
minent scars or projecting stumps. Some bamboos have their nodes shaggy with circles
of hair, in some the nodes broaden out (as in Dendrocalamus patellaris) into flattish
plates; while some again are furnished with a ring of more Dr less formidable spines.
Such spines Dcour in Arundhiaria callosa and Griffithiana and in Duiochloa
Tjanghorreh; and in these species they seem to be due more to arrested rootlets
than is the case with the spines of Bamhmn arundinacea and B. Blmneana
which are only borne on branches, and not on the main culm, and which are
attached only on one side, where they are obvioudy caused by arrested buds which
may or may not afterwards develop into branchlets. None of these species, however
have the spines of any great length, nothing like those of a species which is said
to occur on the hills between Burma and Assam, and to bear at its nodes spines
between 4 and B inches long and very sharp, so that to penetrate the thickets 'must be
a work of considerable danger even to wild animals accustomed to the jungles. Usuallv
the knots cross the culms at right angles, but occasionadly specimens are found with th“
knots united into a spiral. (See Kurz Ltd. Forester, |. 232, plate 1, flo ure 9)
This is especidly the case with Mdocanni himhmoides. In size, the culms of bambo

are very variable, and range from the gigantic cum of Bendrocalamus glganteus
which often reaches 10D to 120 feet in length, with a diameter of 8 to ID in’\s'
down to those of the little Arundinaria densifolia, \Ahich is hardly 3 feet hio-h af
most, with diameter of \ inch. Between these limits amost every possible sz6 ma"
be met with, though of course in some of the climbing species the length of culm
may frequently be greater than even the 1D0O feet Df the giant "JFabo" l'The int or.
nodes of bamboos vary in character as much as the nodes, chiefly in colour, ori n am - t.
of pubescence. Most of them are green in colour, of various shades, some Wdi Ic1>- fi-
white when covered with waxy scurf, some to brown or grey when furnished * fh
thick appressBd spicules [e.g., the felted culms of Bamhusa polymorpha or the valve
ones of Oxytenanthera monostigma), and some, as in a variety of Bamhesa wvul /
yellow with green stripes. In Bamhusa affinis and Gigantochloa verticillata th H\ v
nodes are striped with pale green and white. In length, too, the internod "her-
much, the longest being probably those of Teinostachyum Ilelferi® which h o3 \Fary

known to reach 52 inches. W wBen
Before completing my remarks upon the culma of bamboos, it iz pe
mention the substance " tabasheer," which is a "silicious whitish floury subst A W10

"is found as a secretion, or more probably as a residuum, in the interior of fhthh
"of severa species (especidly B'tmbnsa arundinacea), often up to an inch i fii*B<"P'"

[Kurz in Lid. Forester, 1. 239). This substance has been much disn
“ussad trom thg

| -1.aBK nessn
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very earliest times, and it is consdered in China and elsewhere to be a vauable
medicine. For an account of it, it will be best for those who are interestedin the
subject to refer to various works, and especidly to the article "Bamboo" in Dr. G
Watt's "Dictionary of the Economic Products of India,” vol. I; to the account given
a vol. Ill, p. 587, Df the " PharmacDgraphia Indica," of Messrs. DymDck, Warden
and Hooper; and to a paper by Sir D. Brandis, in "Ind. Forester XIIIl, 1D7."

The rHIzZDMES Of bamboos are of two kinds: (1) those with ctespitose culms, in
which the rhizomes are short, knotty, thick, solid growths which form an entangled
network bebw (or occasonally pushed up above) the surface Df the soil, and from
which, as they grow, are thrown out the buds which develop into culms;, (2) those
with distant culms, in which case the rhizome pushes its way underground and sends
out at intervals rootlets into the soil and buds from which the culms arise singly.
Most of the Indian bambDDS belong to the first section, and of this Dmdrocalamns
strictits and Banibu&a, arundinacea, may be taken as types. The most characteristic
bamboo of the second section is Mehcanna bambusoides, whose long rhizomes have
the power of spreading SD far and so quickly that vacant spaces in the hills where
the bambDD occurs can be covered with culms in an incredibly short space of time.
The "species Df Phyllostachys seem to have dl this habit Df growth, and two Df the
newly-described Arundinarias, A, Jawisarensh and A. Rolloana, as aso A. racemosa,
are particularly remarkable for their power Df spreading. The length Df the rhizome
of A. Jminsarensis between culms often reaches as much as 3 feet, and the rhizomes
of this and Df A. racemosa make good flexible riding canes. Bamboos with bng
rhizomes near the surface Df the soil are very easy to propagate, for at the base of
each sucker are buds which are capable Df developing. In those with csespitose culms
the rhizomes are much shorter, and the detachment Df portions fit for propagation is
not so easy, though it is quite feasble and usualy successful if a portion of rhizome
furnished with good buds and with the roots intact is removed. The new culms
usualy develop with the beginning of the rainy season, and it is noticeable that
whichever is the chief rainy season in any part of India, that season is the one
for the new culms to come up. In Northern India both Bambusa arundinacv% and
J)mdrocalamtis strictus send up their new cuims in June or July, when the
south-west mDnDDn begins; but in South India, as may be excellently seen on the
eastern dopes Df the Nilgiris (ey., in the Doonoor Valey) the new culms appear in
September or October, probably with the first burst of the north-east monsoon rains.

When the young culm-bud first begins to develop, a conica growth is seen
protruding from the ground, covered with imbricating sheaths, often of a bright
colour and furnished with blades. Gradualy, the cone lengthens, the sheaths separate,
the nodes appear, and in a greater or less time, according to locality and climate, a
full culm is produced. Then usualy, one by one, the sheaths drop df, the buds at
the nodes put out branches, and these produce their leaves. Kurz in " Bamboo and
itsuse" gives an account of observations taken in Calcutta, under the superiirtendence
of Dr. Wallich, which shewed that a culm of Dendrocalamus giganteus-grew 25 feet
9 inches in 31 days, and one Df Bambma, Balcvoa 12 feet ™ inch in 23 days,
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while shoots of Bambusa Tulda, according tD Roxburgh, rise to their full sze of from
20 to *[) feat in height in about 30 days. The CULM-SHEATHS to which we have
referred as surrounding the young shoots, are very interesting, for they are amogt
adways of shapes which are characteristic of the species to which they belong. In
regard to this, Munro says:-"The spathes or large sheaths which cover the nodes
"Dr lower portions of adl bamboos vay much in dze and appearance, and will, |
"think, &ford good characters when they ae more sudied and better known.
"Dr. Brandis has paid congderable attention to this subject; but these shesths do
"not appear in genera to have attracted the notice of collectors” Kurz, too, held
srongly the opinion that these culm-sheaths were very important in classfication,
and his collection of drawings of culm-sheaths, depodted in the Herbarium Df
the Roya Botanic Garden, Calcutta, has proved of great service to me. Thanks
to the exertions of many friends and to the facilities for collection | have mysef
enjoyed, there are not many species herein described of which the sheaths are
unknown; and a glance at the drawings of them, and, still better, at the Herbarium
sheets, will show that dmogt dl have some definite characteristic which is sufficient
in the absence of the flowers to identify the species. Dulm-shestha have three
principal parts. The first part, the sheath proper, corresponding to the petiole
of ordinary leaves, appears in bamboos as a broad expansion with its base attached
a the node of the cum. Sometimes the sheath is very thin and papery, as in
most Jrundinariae; sometimes it is thick and smooth, as in most Dendrocalami
and Bambusts, and sometimes it is coriaceous in texture, as in Dinochloa and
Oxytenanthera Bourdilloni. In regard to clothing, some spedies [e.g., DendromUmus
sihhimensis) have a dense fdted mat of brittle giff hairs al over the outer surface
and from this down to the nearly glabrous sheath of Dendrocahmus gigmteité
there is dmost evary gradation. The second part is the "imperfect blade,” corre-
sponding to the blade of a lesf, and is inserted on the top of the sheath WhEl'B
it takes many forms and shapes, and frequently is decurrent into " auricles™ which
often are fringed in various ways with iff bristles. In most species of A

dinaria, Phyllostachys, Thyrsostachys, Oxytenanthera, Dendrocalamiis, Melocanna 9
Teinostachyum the imperfect blade is narrow, frequently recurved and Ion hy %8

Bamhtsa, Gigantochloa, Dinochloa, and some species of Oephalostachylﬁﬂ AT
triangular and much decurrent. The blade of Bambusa khasiana is‘syoUen $ --n.,
inflated, while in Ochhndra setigera it is scarcely more than a fine needl Iknut and
The third part is the Ugule, inserted, as in the leaves of all grasses o}~ g puint.
suface at the junction of the sheath and blade. There is, of pourae in a_”“ n
as Kurz has pointed out, a good ded of diffeence in sze and sh' ° P}_--vs
as the sheath is taken from the base, the middle, or the top of , TGhnAtoruina
a dde branch; but a little study and experience soon teaches us to & ' 7 from
generd characters.  Almost the only cases | know of in which th""TAf 2
fals to yidd a disinguishing character are Bambma Tulda H ,J CUY'mwsnEan
and Gigantvchloa macrostachya, in which four specles the' pilm =1 **0p' B. 'x*x

smilar in appearance. o Mi verg
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The LEaves of al bamboos are very similar in general appearance, for, although
some species have usudly large leaves and others quite small leaves, the sze
depends much on the part of the plant from which they are taken. Thus, in
Dendrocalamus Hamiltonii, the leaves of young shoots and the end leaves of strong
branches are usually very large, while those of medium branches are moderate in
sze and those of thin shoots from lower nodes are quite small. In respect to deter-
mination therefore, as Kurz says, "little value can be attached to the size, shape
and "nervature of bamboo leaves." Bamboo leaves are usualy linear, lanceolate or
oblong-lanceolate in shape; they have usualy a short petiole into which the base,
which is frequently unequally cut, extends; the point is usualy long acuminate, often
scabrous, sometimes shaggy \Bamhisa hhasiana and B. marginata); the edges
are often scabrous; the sdes glabrous Dr <oftly hairy and the veins parallel and
prominent. | have described these veins as they are usually seen: first a midrib
or main vein usudly thick; secondly a number or pars of secondary veins easly
seen with the naked eye; and thirdly a number of intermediate veins, usualy 5 to 7,
for seeing which a lens is required. Then there are fourthly the transverse veinlets,
and here | wish to note that, so far as my own observation goes, true transverse
veinlets occur only in the genera Anmdinaria and Phyllostachys ; in others, what
appear to be transverse veinlets are not really such, but are caused by glands
which in fresh gspecimens are seen through the leaf as pellucid dots ani in dry
specimens as raised lines, giving the appearance of cross bars between two neighbour-
ing intermediateTeins. At the base of each leaf, below the petiole, come the "leaf-
sheaths® and "ligules"; both often giving good characters for the identification of
species; for the leaf-sheaths are often furnished with dliae or bristles and small auricles
of various shapes, and the ligules may be of different degrees of prominence, those
of Ochhndra Brandisi and Gigantochloa ligulata being especialy long.

In regard to INFL DEES DEN CE, there is great variation among bamboos; sometimes
the spikelets appear on leafy branches, sometimes in gigantic panicles covering a
whole culm; sometimes the spikelets are very few and scanty, sometimes they are
extremely numerous, sometimes they are distant Dn the branches of the inflorescence,
sometimes congested into large rounded heads. The inflorescence is made up of
spikeleta with or without bracts. These spikelets vary much in the number and
arrangement of the flowers, but they all contain (1) empty glumes, usualy two,
sometimes more, sometimes fewer; then a variable number of flowers, of which the
lowest and the last may often be empty, but consisting of (2) a flowering ghime,
generally similar to the empty glumes; (3) a paled which is usualy keeled Dr
convolute and embraces |4) the lodicules which vary in number, being sometimes
absent, as in most Dendrocalami, sometimes very many, as in Ochlandra, but usualy
three in number as in most genera: |5) the stamens which are three in number
(s in most ArundinarietB), six Jas in Unbamhisecs, Dendrocalamea and most
genera Df Mvlouannem), or many (as in most species of Ochlandra, one of which
may have as many as 12D) ; and [B) the ovary, surmounted by the style and
stigmas. In al these parts there is consderable variation, and indeed in the
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sane genus we may see great variation in the dze length and number
of flowers borne by a spikdlet. Thus, in the genus Arundinaria, the spikelets
Df A. callosa may be 2 to 3 inches long with G to 12 flowers, while in
A. demifolia they reach bardy haf an inch in length with only one flower. Of
al the parts of the flower, the best characters for classfication purposes are given
by the pdeas, which are usualy boat-shaped, rounded or pointed or cleft a the
apex, 2-k eded Dr not, with Dr without dlise Dn the keels, and varioudy veined
between the keels and on ether sde. The lodicules often give good characters;
when fresh they are often fleshy, when dry thin and membranous, and they may be
vaioudy pointed, ciliate, and veined.

The FRUIT of bamboos is a caryopss, which usuadly resembles those o other
Agtions of grasses, but which sometimes has interesting and peculiar characters
of its own. In the Anmdinarie® and Eubamhism the pericarp is thin and adnate
to the seed, and the cayDpds is smal, more or less resembling a grain of wheat Dr
barley. In the Dendrocalamea and Melocannecv the seed is surrounded by a
Sseparable pericarp, which is crustaceous in some genera, thick and tough in
Mdocalamus (in which genus the fruit islarge, reaching a diameter of 1 to 1£ inches),
and large and fleshy in Mdocanna and Ochlandra. In Melocanna biimbmoides
the fruit is large and pear-shaped, often reaching 3 to 5 inches in letfgth and

2 to 3 inches in breadth ; while in Ochlandra travancorica it ig often 4 inches
long (including the diff conicd beak).

It is only in a fev species of bamboo [e.g., Arimdinaria Wightiana, Bamhum
Uneata and Ochlandra stridtda) that flowering takes place annually; in most cases
flowering seasons come only a long intervals, and then the whole of the clumps of
one gpecies in a given locality flower gregariousy and die down &fter flowering and
giving seed. Even in those kinds which may be found occasondly in flower
sporadicaly [e.g., Dmdrocalamus strictus and D, Ilamiltouii) general flowerings
dso take place, and a these the seed produced is usually good, while that given
in the sporadic flowering is often poor and of smdl quantity. AH the information
which it has been possble to collect has been given under the various speciea
concerned; but it may here be noted that the information ia still incomplete, and
many more observations will have to be made and recorded before we can beEnn to
predict the flowering times of most of the species. It is owing to the long period
which dapses between flowerings that our knowledge of the flowers of bamboos is
sill SD imperfect, and that there are ill so many species of which the flowers and
fruit, and consequently the real podtion in the systematic arrangement, are unknown.

The digtribution of bamboos in India naturaly follows the distribution of the
Tanfal. In the following table is recorded the list Df the bamboos herein described,
with their distribution according to the seven principa regions, viz.

(i) North-Western India—including Bihar, the North-Western Provinces,

Oudh, the Punjab, Eagputana, and the Himalaya f.omn» Nepa
wiestwards:
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(2) Centra India and the Deccan—including the Centra Provinces, Centra
India States, Chota Nagpur, Drissa, the Northern Circars, Hydera-
bad, the Bombay Deccan, the Ceded Districts, Mysore, and the
Darnatic.

(3) Western &hats and the Coast—including the Concan, Kanara, Malabar,
Travancore, and the Hill Eanges of the Ghats.

(4) Ceylon.

(5 Bengal,” N. E. Himalaya and Assam—including Lower Bengal, Sikkim
and Bhutan, Assam, Manipur, Tippera and Chittagong, with the
adjoining Hill Ranges to the water-parting west of the Irawadi.

(5) Burma—including Upper Burma and its Hill Eanges, Pegu, Arracan, and
Upper Tenasserim.

(7) Maaya—including Lower Tenasserim, the Malay Peninsula and States
down to Singapore and the Andaman Islands.

Bengal,
North- | Central | Western North- Malaya
No. NAME. Western | India and | GrHats and | Ceylon. | EaStern | gyrma, and
. India. DecDan. | Coad. HT‘magaya, Andamans.
Aasgam.
1 2 3 4 5 6 7 B 9
|
1 | Arundin aria Walkeriana, Munro 1 1
2 Wightiana, Nees 1 |
3 .. floribunfla,  Thw. ... 1
4 . elepans, Kurz i 1
5 - .polystachya, Kurz - .ll.
6 ” ebilis, Thw. "
7 N densifolia, Munro i |
8 - racemosa, Munro 1
9 Griffithiana, Munro \.. 1
1D callosa, Munro m- 1
11 - falcata, Nees 1 e
12 . khasiana, NeeS . . 1
13 » intermedia, Munro .- 1
14 “ Haukeriuna, Munro 1
15 R spathiflora, Trin. i m
15 - aristata, Grambls : | L H .
17 M Falconeri, Hooker i . I
B o Prainii, Gamble - L
© 19 N microphylla, Munro .m i
- 2D " hirsuta, Munro .m L
" 21 . Gallatlyi, Gamble 1
22 n Jaunsarensis, Gamble ]
23 - Bolloana, Gamble i
24 n subBrecta, Maura - L
25 I Eurzii, Gamble - wes u L
25 'e Mannii, Gamble B} B} i :
27 | Phyllastachys bambusaides, Sieb. and |
AT
28 i Mannii, Gamble |
29 | Bambasn Tulda, Boxb. | I i
3D - nutans, Wall. 1 |
31 " teres, Ham. [ .- -
32 " Bidleyi, G-amble 1
33 » burmanica, & amble i .
34 ” polymorpha, Munro - i ]
35 . paliida, Munro .m i |
33 " affinis, Munro - i .
37 " khasiana, Munro "i T
38 ” naoa, Kuxb. |I i J
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) Bengal,
i
North- | Central | Western North-
No. NAME. Westprn |India and | Glifts and | Ceylon. | E8St&rn | g\ s M;ﬁya
India. | Deccan. Coust. Hi ”:]"’r‘]'(?yav An damans.
Assam.
1 2 3 4 5 6 7 IS 9
39 | Bambus a BaroDB,, Eoxb. 1 1 1
40 " vulgaris, Schr. " "i 1 1
41 » Binghami, Gamble S .
42 R Hingiana, Gamble 1
43 " lineata, Munro i
a4 B schizostachyoides, Munro ... 55y |
45 Griffithiana, Munro oo i
46 » Wrayi, Stapf " " nl 1
47 ” Blumeana, Seh. " - li
48 1 arundinacea, Willi. 1 I | | " | i
49 . auriculata. Kurz | |
50 " vilbsula, Kurz |
51 » Mastersii, Munro L .
V52 marginata, Munro - i
63 Thyrsoatachya Oliveri, Gamble . i
54 samenaia, Gamble L "L
55 GlgnnthnIoK verticillata. Munro L
56 " Gcortechinii, Gamble - " )}
57 B macroatachya, Kurz . } "i
68 " Wmyi, [fumble . - ,}
69 e Kurzii, Gamble . - I
60 S hebprostachya, Munro ... . . } ; Ty
61 < liyuluta, Gamble )
62 - latispiculata, Gamble ... . . 1
63 | Oxytenanthera nigrociliata, Munro i i i !
4 ., ab o clia ta, Munro . t *
56 " sinuata, Gamble .. o
66 » parvifoliu, Br&ndis . i L
67 y Thwaiteaii, Munro ... " i
68 , Mmonostigma, Bed dome ... I .
69 - Stocksii, Munro L .
71) Buurullum Gamble ... 1 .
71 Denerualamuastrlctus Neea n | L 1 L
72 n sericeus, Munro | .
73 i membranecsus, Jfunro ... "L
74 o sikkiraensis, Gamble .
75 " Hookeri, Munro "i . L
75 M- Hamiltunii, NBBS and Arn. | . 1 “:i
77 ” patellaris, Gamble ... . N 1 v
7S gipanteua, Munro .- 0 1 i "1
79 calostachyus, Kurz . .l
80 W lemgispathus, Kurz - - 1 |
81 oS - Brandisii, Kurz . N 1 .
82 .~ flagellifsr,  Munro e
83 lon{yifimbriatus, Gamble X
84 Panahii, Munro | - . 1
85 Colletfc:anua, G-ambls ... . "y
8s | Melocalamua cDrnpactiflorus, Bth. & Hk. f. 1
87 | PaBudostaDhyum polymorphnni, Munro . ] i
8B | TeinDstachyum Griffithii, Munro . 1 L
89 fie Wightii, Beddome .., i X
90 fh attenuatum, Munro . Vv
o1 M Dullooa, [famble . N i 1
92 Helferi, Gamble ) i 1
93 CBphalostaphyum capita turn, Munro 1
94 , palid um, Munro .. 1 i
95 latifnlium, Munro .. a i i
95 M Fuchnianum, Gamble B 3
97 n pergracile, Munro ., I 3 i
9s - flavescena, Kurz 5 1
99 Tlrgatum Kurz " 1
100 Dlnochloa Tjangkorreh, Biiaa n M
101 MCCIBiiandii, Kurz "1 L 1
102 ScszsgaLmyum tenue, Gambia. . - 1
103 chilianthum, Kurz gy }
104 '.', Blumei, NBBS vonEs. . - -
105 i latifolium, [fumble .. . 1.
106 n aciculare, G-anible e " g
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Bengal,
North- Central | Western Ié\lagtetr)n Malaya
No. NAME. Western |India and | Ghéats and | Ceylon. Himalava | Burma. and
1D dia. Deccan. Uuast. e ya, Andamana.
Assam.
1 2 3 4 5 5 7 8 9
1
1D7 | Melccanna bamimsoidea, Trim 1 1
119 " h-iuiilis, Kurz 1
139 { Dchlandra Rheedii, fith. & Hk. f. - |
11D N stridula Thw. 1
111 , Beidumei, & amble | .
112 n travancDiica, Bth. |
113 n Brandisii, Grumble I
114 I Ridleyi, Gamble |
115 N setigera, Gamble L .
Total indigenous 7 6 15 9 43 39 2"%
naturalized ... 4 1 1 3 3
G-BAND TDTAL 11 6 IS 1D 49 42 . 3l

In region (1), NDRTH-WEST INDIA, the chief bamboo is Dendrocalamus strictus,
which, is found in forest regions throughout the area, up to about 3,0DD feet in the
hills.  In Bihar and Gorukhpur, Bamhisa Balcooa is common about villages.
In the Himalaya there are four species of Arundmaria, of which the most abundant
are A. falcata and A. gpathiffora.  Uommonly planted everywhere is the thorny
Bambusa arundinacea, while B. nutam, Deidrocalamtcs Hamiltonii® and D,, |lookeri
are cultivated in the lower hills and the plains adjoining. In al there are 11
species, 7 wild and 4 acclimatized.

In region (2), CENTRAL INDIA AND TIIE DEDDAN, two Species are prominent:
Dendrocalamus strictus on the drier hill dopes and in drier plains forests, and Bamhusa,
arundmacea in the hill valleys, aong the rivers and jin a stunted form) on waste
lands near the eastern coast. Banibusa Tidda occurs in the hills of the Eastern
Ghats in Vizagapatam and Godavari districts; Dendrocalamus sericetis on the hill of
Parasndth in Chota Nagpur; Cephahstachytim pergracih in the Singhbhum forests ;
and Oxytenanthera nigrociliata in Drissa.  There are sSix species in all.

Eegion (3), THE WESTERN GHATS AND COAST, is characterized by the prevalence
of the genera Oxytenanthera and Ochlandra. Of the former genus, four species
occur, the chief of which is Oxytmantliera Thwaitesii ; while of the latter there are
five species, the most striking of which is the gregarious reed-like Ochlandra travan-
corica, remarkable for its large flowers and huge fruits. On the higher hills are
found three species of Arunduiaria, the most common of which is A. Wightiana®
so prevalent on the Nilgiri Hills. Tewostachyum Wightii is found in the dense
forests of the Western Ghats. Bamhisa ariindinacea and B. wulgans are frequent
aong the Malabar Coast and in the valeys leading into it. The number “of
species is 1B, of which one is acclimatized only.

In region (4), CEYLON, nine indigenous and one acclimatized species are found,
only four of which are really endemic, viz.,, the two Aruudinarias, A. debiliz and
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A. floribunda, Teinostachyum attenuatum and Dchlandra stridula. Thus, the bamboo
floTa tff Ceylon may be sad tD approach very nearly to that o- the hills of the
Western Ghéts of Southern India

' In region (5), BEN&AX, NDHTH-EAST HIMALAYA AND ASSAM, the most charac-
teristic species are probably Dendrocalamus Hamiltonii in the north, Bambusa
Tttlda in the middle region, and Melocanna bambusoides in the south; all of them
gregarious species. This region has the large number of 49 species SD far known,
but Df these 3 ae acclimatized only. The most noticeable point is the -
abundance of species of Arwidinaria and Phyllostachys; of which there are no
lees than 18 gpecies described up to date.  In order, however, to discuss
the characteristics of this region, we must divide it into sub-regions and refer
to each separately. In the first sub-region, the plains country of Lower
Bengal and the valeys, Bambusa Tidda, B. Balcooa, and B. arundinacea are found
about villages. In the second, the hills of the North-East Himalaya in Sikkim and
Bhutan, the common <species of the lower hills and "Terai" is Dendrocalamus
Hamiltonii; "as we ascend up to 4DDD feet, Bambusa nutans, Dendrocalamus silc-
himensis and Arundinaria intermedia are met with, with other less common species;
higher up again, 4,000 to 60DD feet, come Uephalostachyum capitatum, Pseudos-
tachyum polymorphism, Arundinaria Hooheriana, Teinostachyum Didlooa, Dendrocalamus
patellaris and others; in the forests of BDDO to 9,000 feet comes Arundinaria
racemosa, the common gregarious smal bamboo of Darjeeling; while above BDDD
feet we get the smdl variety of the same with A. aristata and A. Falconeri, In
the third sub-region, of Assam and the Khasia and Naga Hills, the low country
is characterized by Bambusas such as B. Tulda, B. nutans, B. teres, B, pallida
B. hhasiana, and B. Balcooa; with Grigantochloa macrostachya, Dendrocalamus
Hooheri, D. Hamiltonii and B. longispathus, Pseudostachyum polymorphum,
Teinostachyum firiffithit and T. Dullooa, and Melocanna bambusoides;, while the
hills are remarkable for severa <species of Arundinaria such as A. elegans, A
polystachya, A. Grrijfithiana, A. callosa, A. khasiana, A. hirsuta, A. suberecta,
and the interesting new species A. Prainii, A. Mannii, and A. Bolloana. TD
these may be added Phyllostachys bambusoides, Teinostachyum Helferi, and severa
species of Cephalostachyum, the chief of which are V. capitatum and C. pergracile.
Dendrocalamus sikJcimensis occurs in the Garo Hills, and in Sylhet Bambusa poly-
morpha and Melocalamus cumpactiflorus may be found. Finally, the fourth sub-
region Df DhittagDng and its Hill Tracts is noticeable for the dense growth of
Melocanna bambusoides covering the low hills with its cuims which, being thrown
up from suckers, speedily occupy every vacant space Df ground. In the valeys
and forests Bambusa Titlda, Teinostaihyum Dullooa, Gigantochloa macrostachya,

Dendrocalamus longispathus, Melocalamus compactifiorus and Dinochloa MAChUandi
are the most remarkable kinds.

Eegion (B), BURMA, has 90 far produced 42 species* o which 3 acclimatized,

but this is Drly a beginning, for new species are being discovered as Upper Burma
is explored, and it may be noted that, during the printing of this work, the beautiful

* 44, with the two described in appendix.
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Chinese Dendrocalamus latiflorus has been sent from the Shan Hills, ani Mr. J.
W. Oliver has aided Dre more to his many discoveries in a very pretty new
kind with striped anthers, which has been described as Bambusa Oliveriana. The
most common bamboos Df Burma ae Myinwa (Dendrocalamus strictug, Tinwa
fCephalostachyum pergracilel, Kyathoimgwa (Bambusa polymorphaj and Wapyugale
(Oxytmanthera albociliataj, "all these growing on rocky strata or on shalower
"dluvium, while Kyahatwa (Bambusa arundinacea) is restricted to the plains in
"deep dluvium near larger rivers" (Kurz—Preliminary Eeport Dn the forest and
other vegetation of Pegu.— Calcutta, 1875, p. 5D). The largest species is the ac-
climatized Dendrocalamus giganteus, of which magnificent plantations exist in various
places, and notably near Myanoung Dn the Irawadi; but not far df come Dendro-
calamus Brandisii, D. Hamiltonii, Gigantochloa macrostachya, Bambusa Tidda, B,
burmanica and B. polymorpha. Df Arundinaria, two species are found, both scarce
Df the new genus Thyrsostachys, there are two species, both of which are beauti-
ful kinds and valuable; of Oxytmanthera there are three species, and other .genera
are also represented. .

Region J7), MALAYA, with Lower Tenasserim and the Andamans, has so far been
only "incompletely explored. South Tenasserim is but little known, and only recently
two beautiful species, Bambusa Binghami and Dendrocalamus longijimbriatus, have been
received from the Maliwon forests near the Pakchan river, which may be the precursors
of still more interesting kinds to follow. In the Andamans and Nicobars and adjacent
islands only five species are so far known to exist; the most common is Dinochloa
Tjangkorreh> a powerful climber, next come Oxytmanthera nigrociliata and Bambusa
schizostachyoides, these being the only three which occur in the main islands.
Dr. Prain has, however, discovered Bambusa lineata on Eutland Island, and Dendro-
valamus strktus in Glrest pDbcbs The Straits Settlements and the territories DF the
native princes in aliance with our Government contain many bamboos, and in this
Malay region the most noticeable thing is the prevalence of species of the genera
Gigantochloa and Schizostachyum. The most common species is probably Dendro-
calamus flagellifer, which grows to a very large size, as does D. giganteus, which
is here in its own home. Bambusa Wrayi forms forests on the hills of Ferak,
and the introduced Bambusa nana forms thickets on the hills. Thanksto Mr. Eidley
of the Singapore Gardens, much information has aready been obtained regarding
the Malay bamboos; but there is no doubt but that much has yet to be learned,
and that most of the common species of Java and Sumatra will yet be found to
belong aso to the Indo-Malayan flora In this work are described from the
Malay region 31 species, of which 29 indigenous and two naturalized.

The uses to which bamboos are put have been so often described that there
is little, if anything, more to be added regarding them. So far as possible, an
account of the uses to which the different species have been put has been giren
under each; and further reference is invited to. the writings mentioned already
in referring to “"Tabashir,” al of which contain much information. Besides
them, too, Sr R Brandis "Forest Mora of North-West and Central India,”
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Colonel BeddDmea "Flora Sylvatica of the Madras Presidency and Ceylon,” Mr.
S. KiffZs "Preliminary Forest Report of Pegu," the "Manual of Indian Timbers,"
the "Specia Cadogue Df the exhibits of the Government of India and private
exhibitors at the Colonid and Indian Exhibition, 188B," and other similar catalogues,
the introductions to the monographs of Euprecht and Munro, and various papers in
the "Indian Forester,” the Proceedings of the Agri-Horticultural Societies, and other
Indian publications, aford information of value and importance. For those who
have lived for some time in India, it is difficult to imagine how the country would
get on without bamboos, for from bamboo—at any Tae in all but the very driest
regions to which it would be too far to cary them profitably—are made the
houses, the furniture, the carts, the fittings of boats, the fences, the domestic utensils,
the weapons. in short, amost al the objects of daly use, and the necessaries of daily
life. Bamboos are dso used as food, both by the people (grain and young shoots)
and by their cattle (the leaves); as a material for making paper; as a means to
procure fire; and in plantation, as ornaments to the villages and gardens.

The propagation of bamboos is smple enough: it is best done by seed, but
can be doneby taking root-offsets, though in this case there is dways a danger
of the resulting clumps flowering when the parent clump flowers (we have ' seen
this clearly in recent plantations at the base of the Saharanpur Siwaliks, North-Western
Provinces), dso by layers from branches bent to the ground and pegged down, and
lastly by cuttings, though these latter are by no means essy to get to strike.

The management of bamboo forest is essy if the clumps have been attended to
from the beginning, that is, if dry culms have been regularly removed, if cutting at or
near ground level has aotie been permitted, and if mature culms have been regularly
thinned out yearly, SD as to leave ample space for the development of new ones:
but this state of things rarely exists in the natural forests, and especidly in those
in which cutting is given over to contractors or dlowed on permit. Consequently,
to bring such forests into a state fit to give the best yidd in material and revenue,
the interference of the owner is necessary, and often some condderable capita
expenditure. On this subject "The exploitation of bamboo forest, Ind. Forester
XVII, 183," may be consulted; the article refers to Northern India and chiefly to
the common Dendrocalamus strictus, but the recommendations will aso apply to most
other useful kinds.

In Burma, the maority of teak forests are composed of a main crop of bamboos,
above the canopy of which appear the crowns of trees and especidly teak, and it
is only when a year of bamboo-seeding takes place that suppressed young teak can
get a start Dr teak seedlings appear. So that it 13 necessary for forest officers to
watch and see when indications of flowering are given, and be ready, after clearing
df the dry crop of bamboos by fire, to restock as much as possble of the area,
either by dlowing natural teak seedlings to come on, Dr by sowing or planting
artificidly. The species which are in this way chiefly associated with teak are the

"Myinwa" [Dendrocalamus strictus), "Tinwa" [Ceplidostachjum pergratih), and
" Kyathaungwa" [Bamhtsa polymorpha).
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SODH  after | commenced my career in India as a forest officer, my attention
was very forcibly drawn to the difficulties which existed in recognizing in the forests,
and especidly in the great evergreen foreXts the trees which were met with, and
among them the various species of bamboo. The haves of bamboos, and especidly
those of the bigger species, have such a very smilar appearance, that either in
the fidd or from dried leaf specimens, it is most difficult to say to which species
any given example belongs. On individua clumps, too, the leaves may vary so
greatly in dze and shape, according to the part they are taken from, that one
cannot dways be sure of identification. In this way, | was led to examine closdy,
in the part of the country in which | was at work from 1872 onwards, such clumps
as | met with, in order to see if | could not discover some better characters for
certain identification which could be used by the forest gqaff. In 1872 | had mads
the acquaintance of the late Mr. Sulpiz iGirz, Curator of the Herbarium of the
Eoyal Botanic Garden, Calcutta, and found that he, too, was greatly interested in
the same subject and was actually engaged in preparing an account Df the Indian
and Malay species, paying special attention to those characters which were likely
tD help the forest officars of Burma, in whose behaf he was engaged on his well-
known and excellent "Forest Mora," to enable them to distinguish between the many
" impDrtaift kinds they came across daily. Mr. Kurz's work on the bamboos began with
the publication in January 187B, in vol. | of the then newly-established magazine,
the " Indian Forester,” of a paper on "Bamboo and its use,” which admirable article
is still probably the best genera treatise on the subject: and was followed, in April
of the same year, by an account Df the species known to him to be found in
the Indian Archipelago and Malaya, and which he had carefully studied in the
Botanic Garden at Buitenzorg in Java. Mr. Kurz's intention had been to give
next an account of the Indian species, but his sad death a Penang in Décember
1877 prevented this, though the materials he had collected, consisting of Herbarium
specimens, drawings, notes and dissections, were left available, and have been fully
utilized in the present work. So far as the Burmese species were concerned, his
"Forest Flora of British Burma' had supplied al that was known at that time, but
the species of India proper still remained. ;

In 1887, | was in England on furlough, and while there | took the opportunity
of carying my own collections to Kew in order to compare them with the valuable
set in the Royal Herbarium, with the intention of putting together in a short
paper some notes on the best means of recognizing species. Some friends, and
especially Dr. George King Df the Cacutta Garden, had recommended me to do
more, and their advice was s strongly repeated by Sir Joseph Hooker, K.D.SlI.,
the late, and Mr. W. H. This Bit Dn-Dyer, cMG, C..E, the present, Director o
the Royal Gardens at Kew, that | was induced to try my best to cary out their
wishes. The result is the present work, which Dr. George King has so Kkindly
asssted me to publish in the Annals of his great establishment. The list of
those who have asssted me in the work is a long one, and | cannot too grate-
fully acknowledge the kind way in which my friends have helped me. Besides
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having the valuable asistance of the Herbarium at Kew, the sets pf bambDDS from
sveral' other dmilar ingtitutions were fregly placed at my disposal. Dr. G. King,
the Director, and Dr. D. Prain, the Curator of the Herbarium of the Royal
Botanic Garden in Calcutta, not only alowed me the loan of the whole
collection of that ingtitution, but gave me constantly their advice and help in
every way. The Saharanpur collections were placed at my disposal by Mr. J. F.
Duthie, BA., the Director of the Botanical Department in Northern India.
Those Df the Madras Central Museum were lent to me by Mr. E. Thurston,
the Superintendent; and those of the Dotacamund Garden by Mr. M. A. Lawson,
Director of the Botanical Department in Southern India. Dr. H. Trimen, F.B.S,
most kindly lent me the collections and drawings belonging to the Eoyal

at Peradeniya in Ceylon, and asssed me further with much information. The

«collection belonging to the Garden af Singapore was placed at my disposal by the
Director, Mr. H. N. Ridley, r.L.s, who aso gave me sets of his more recent
discoveries in Perak, Penang and Johore.

It has 'sometimes been said that Indian forest officers did not do enough for
the eucidation of the botany Df the countries in which they are employed. So
far as bamboos are concerned, the reproach must be cancelled most emphatically,
for | have receved from my brother officers in the Indian Forest Department the
most signal assigtance, and it is scarcdy too much to say that without their kind
help this work must have been a failure. From Assam, | receved sets of nearly
all " the bamboos of the various didricts, ¢ by the kindness of the Conservator,
Mr. Gudav Mann, who himsdlf collected or procured them, compared them himsef,
labelled and noted on them, giving the fullest particulars not only of their character-
istics, but of ther names and uses. For the Burmese bambDDa | am chiefly,
indebted to Mr. J. "W. Oliver, Consarvator of the Eastern Cirde of Upper Burma,
whose magnificent collections have produced several new and valuable species. TD
Mr. P. J. Carter, Conservator in Pegu, Lieutenant-Colonel Bingham, Conservator in
Tenasserim, and to Messrs. McHarg, Lowis, C. S. Rogers, Lane-Ryan, and others,
| am also greatly indebted. For a set of bamboos collected in Sikkim | have to
thank the late Mr. E. Fuchs, and for those of Drissa | have to acknowledge the
aid Df Babu Sree Dhur Chakravarti. For information regarding the bamboos Df
Bombay, | have chiefly to thank Mr. "W. A. Talbot and Mr. R. ¢« D. Wroughton,
Deputy Conservators, while at the instance of the Hon'ble A. T. Shuttleworth,
Conservator of the Central Circle, sets from various didricts were sent me by
Messrs. Fagan, Wilkins, Osmaston, and Millett. Mr. T. F. Bourdilbn, Conservator
of Forests in the Travancore State, has sent me much important material to
supplement the valuable collections made by Sr D. Brandis in Tinnevelly.

"~ Besides Forest Officrs, | have to thank Mr. G. A. Gammie Df the Govern-
ment Cinchona Plantations in British Sikkim, for sets of bamboos collected by him
on histours in the Darjeeling hills; and Mr. C. B. Clarke, F.E.S, now Presdent
of the Linn.ean Society, for valuable sets of his collections in Sikkim, the Khasia
HiIIs, and Manipur. In the correction of the proofs | have to acknowledge the

Gardens
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assistance of Dr. . King and Mr. J. E. Duthie. Finaly, | wish to express my
thanks to Sir Dietrich Brandis, k.c.1.E., late Inspector-General of Forests in’India,
for many valuable specimens and for notes and advice.

Wherever possible, | have given the vernacular names recorded by previous
writers or attached to the specimens recelved, while an index of these names will be
of help to some of those who may consult the work, in tracing the species they desire
to find. At the same time it must be remembered that vernacular names are often
very unreliable, and that the same name may be given to two or more different
species in different parts of the country.

In regard to the plates attached to this work, it is wel to record that the
main drawings have all been done by native artists under my supervision, and chief
among these artists was Mahomed Idrees, a student of the Madras School of Art, who
worked under my supervison in Madras during 1888 to 189D. The rest have been,
done by draughtsmen attached to the Royal Botanic Garden, Calcutta, and one or
two by Mr. Hormusji, draughtsman of the Botanical Department, Saharanpur. Some of
the plates, as noted in the description, are borrowed; but most of them are from
actual specimens, and | have endeavoured to give, for each species, as far as possible—
(1)) the leaves and leaf-sheath, (2) the culm-sheaths, (3) the flowers and inflorescence,
(4) dissections of the various parts. These dissections are entirely my own work, and
| hope, therefore, that | may be excused for their roughness in many instances. |
regret that | found it impossible to draw the parts of these dissections fully to scale
and to indicate their relative size. It would have taken far more time than | had
avalable for the work.
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BAMBUSE"E.

ARBORESCENT or shrubby grasses, sometimes climbing. Culms jointed; nodes more or
less prominent and bearing culm-sheaths of various shapes; internodes hollow. Leave*
flat, usually linear or oblong-lanceolate; petiole short, articulated with a leaf-sheath which
is variously auricled. Inflorescence various, usually a large compound panicle with spicate
branches. Spikelets 1- to many-flowered. Empty glumes 1 to several, gradually enlarged
upwards; the lower sometimes bearing imperfect flowers. Flowering glume usually similar
to empty glumes. Palea usually large and 2-keeled, sometimes not keeled and convolute,
occasionally wanting. Zodicules usually 3, sometimes more, sometimes nope. Stamens
3 or B or (in one genus) very many. Ovary globular or elongate, surmounted by the
style which is sometimes undivided, but more usually cleft into 2 or 3 or rarely more
stigmas* Fruit a caryopsis, with a thin crustaceous or fleshy pericarp adnate to or
separable from tliB seed.

Qub-tribe 7. Arundinariea—Stamens usually 3, palea 2-keedBd. Pericarp thin,
adnate to the seed. Mostly small shrubby species, (pp. 1 to 28).

Sub-tribe 2. £l/barobl/secE.—Stamens 6. Palea usually 2-keeled. Pgricarp thin, adnate
to the seed. Mostly largB species, [pp. 28 to 77).

Sub-tribe 3. Dendroualamzce— Stamens B. Palea 2-kBeled. Pericarp fleshy or
crustaceous, separable from the seed, (pp. 77 to 111).

ub-tribe 4.  Mefouanneve—Sba,m3us B or more. Spikelets 1-flowered. Palea none
or similar to the flowering gluinB. Pericarp crustaceDus or fleshy, separable from
the sesd, (pp. IIl to 123).

Sub tribe|.—ARUNDINARIEA.

Spikelets 1- to many-flowered, racemosB Dr paniculate, empty glumes 1 to 2 . 1. Arundinarui.
Spikelets 1- to 4-flowerei, spicate, spikes bracteatB, empty glumes 2-3 ... 2. Phyiloaclys

1. Arundinaria, Mkhaux.

Erect or climbing shrubs. Uulms slender, rarely over 1 in. in diameter; nodes usually
prominent, internodes rather short; branches fasciculate from the nodes, short. VuJm-
sheaths thin, papery, straw-coloured; imperfect blade narrow, subulate. ' Leaves usually
small, articulats on the sheath, many species bearing distinct regular transverse veinlets
Inflorescence variable, sometimes on separate culms, sometimes terminal DO Jeafy culms
sometimes with leaf and flower branches intermixed, paniculate or racemose. Spikelet's
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1- to many-flowered, often long, compressed, the flowers usualy al hermaphrodite except
sometimes the tBrmina one, often enclosed in bracteate sheaths; empty glumes 2
membranous, unequal; flowering glume longer, concave, many-nerved, obtuse acute or
mucronate; palea usualy shorter than the flowering glume, prominently 2- keeled usually
comprBSsed.  Lodicuks 3, ovate or lanceolate, ciliate. Stamens 3, exceptionally up to 6
usually exserted, anthers generally blunt. Ovary globular above, often hairy; style short'
early dividing into 2 or 3 plumose stigmas. Caryvpsis ova or narrowly oblong, smooth'
furrowed on the back, when ripe included in the persistent glumB and pales, !

Distrih—About 47 to 50 known species, mostly Asiatic, from India, China, and
Japan, but with about 5 North American (the chif being A. macrosperma, M|chaux of
the Southern United States, and A. acuminata, Munro, from Mexico); 10 South American
and one from South Africa [A. tessellata, Munro). In Japan there are some five
species, chief among which ~is the A. japonic, Sieb. and Zucc, which is cultivated
in European gardens and in the Himalaya; and in China there are at least two
{A. sinica, Hance, and A. Hindsii, Munro).

Analysis of the species.

Stamens 3, erect shruba.
Bracts of the inflorescence small.
Inflorescsnce on leafy "branches—SECTION |.
Culm-noies not bearing spines.
Spikelets many, in largB terminal paniclea.

Leaveslarge thick, marginscartilaginous . . . M\ A Wp *
- = = doJErING.

L eaves small, thin, margins membranous.
Spikeleta 3- to 5-flowered, flowBrB blunt n

fepikelet$h- 6 G-noweiell flowersacuininatB | /(\) A,\V\ﬂght'ana

a. Jtorlounaa
SpikBlets few, in short panicles.
SpikBlets long, flowers distant.

Leaves narrow, with transverse veinlets \ A . elogans.
L eaves rather broad, without transverse veinlets 5 A olystach
Spikelets short, flowers imbricating N ‘:73!;1::.1‘ ya.
i 0. A. L.
Spikelets racemosB. 1
Apikelets 1-flowered, Isaves VBry small P T
Spikebts many-fluwBred, leaves moderately larse a A
! TP v e o 0 -d. racemosa
Culm-nodes with spineB.
Tnflorescance terminal, glumes long, muuronate . . g A n wn
Inflorescence axillary, glumes blunt. .. . . . . .ID A C“”;m.
Inflor escence on separ ate leafless culms—SECTION 1 1.
L eaves with no transverse veinhts, flowBrsusually 2, fertile.
Rachilla of upper flower glabrous or nearly so 11 A ¢4
Rachilla of upper flower whitB, hairy above . . . . L 12 A kha“mm
Leaver with transverse vsinleta apparent when dry. '
Culms small, leaves tmall, leaf-sheaths ciliate, flowers usually
A. intermedia.

culms 7tF1|cher ‘leavés lather ‘large, leaf-Bhéaths ‘not C|I|ate u

flowers usually 1 fertile
y — A, Hoskerigna.
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Bracts of the inflorescence sheathing—SECTION 111.
Transverse veinlets conspicuous, bracts largB.

Bracts narrow, enclosing 2 to 3 spikddeta . . . . . . . 15 A. spathiflora.
Bracts broad, enclosing 3 to 5 spikelets . . . . . . . . IS A aidata

Transverse veinlsts inconspicuous, bracts short. . . . . . . . 17.-4. Fahoneri_
Stamens B or less, climbing shrubs—SECTIDNIV. . . . . . . . . . . 18.-4. Pvajnii_

Spevks of which the flowers are not knoivn.

Culm-sheaths short, imperfect blade generally recurved.
Leaves with conspicuous transvsrsB veinlets.

Culms from short rhizomes, ccespitosB.
Leaves very small, under 1in.long . . . . . . . . . .19. A miorophylla.

L eaves moderate sized, up to 5 in. long.

Leaf sheaths with many cilieg, hirsute . . . . . . . .2D. A hirsuta
L eaf-sheaths with few cilise, glabrous . . . . . . . 21 A. Galatlyi.
Culms from elongated rhizomes, distant.
Leaves moderate sized. W.Himalaya . . . . . . . . 22, A jautsaremis.
Leaves large. E. Himalaya . . . . . . . . . . . 23 A Rdloana.

L eases without transvBrss veinlet3.

Lb&vea very narrow, branchlets short. . . . . . . . . . . 24 A mberecta
Leaves narrow, papery, branchleta long, sender. . . . . . . . 25 A Kurzi
Culm-shBatha very long, imperfect bladB erect, very long . . . . . . . .25 A* Mannii
NOTE.—NDS. 19, 2D, and 21 probably belong to section Ij Noa. 24 and 25 to section IlI,- $sm 22 and 23 tu
section |11, and No. 28 to section V.
SECTION |I.

1. ARUNDINARIA WALHEEIANA, Munra in Tram. Linn. Soc. xxvi. 21.

A shrubby banbDO with ca;spitose stems. Culms small, 1 in. in diameter, upper part
thickly covered with tliB sheaths of fallen leaves;, internodes about 15 in. long, rather
rough, sriate. Vulm-sheathsthin, papery. Leavesusually eliptic- or ovate-oblong, sometimes
oblong-lanceolate, shortly pungent acuminate, rounded at the base and cucullate iust
&DVB the short "1 to '2 in. thick petiole, pale beneath, glabrous; margins cartilagindus
thickened and recurved, spinulose-serrate; 5 to 11 in. long, 1 to 15 in. broad; main
vein narrow, shining, secondary veins B to 10 pairs, intermediate about 5 to 6; very
numerDUS prominent, regular, transverse veinlets, which are raised beneath; ieaf-sheaths
striate, glabrous, cut of sraight at the mouth, which is furnished with minute cilice
below the petiole, and with a row of long palg bent bristles at the edge; ligvle short.
Inflorescence. a large purplerel terminal compound panicle, rising from imbricated leafy
branches, 6 to 12 in. long; branchlets filiform, striate, wavy, glabrous; lower axils
glandular, upper with a BW long hairs, at firs closely pressed together, afterwards
spreading. Spikehts purple, "B to "7 in. long when young, up to 1 in. when older, narrow,
glabrous, 3- to 4-flowered, uppermogt flowers usually empty; rachilla wiry, flattened'
cdliatB on the inner sde and furnished with a riog of hairs at the swollen tip; empt)’/
glumes 2, -1 to '2 in. long, nearly djual, the lower usually 3- and the upper‘5— o niore
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neived, angle!, ciliate on the margins and npiculate; flowering ghmes smilar, but Iarger,
swith 2 prominent nerves and intermediate finer ones, palea 2-keded, ciliate on the
keds, acute or bifid at the tip, about as long as flowering glume. Lodimles 3 Dbtuse
fimbriate, 1 gamaller, 3-nerved, nerves wavy. Stamens with short filaments and obtuse
anthers. Ovary glabrous, style swollen at the base and soon divided into two feathery
stigmas. Oaryopsis not known. Beddome Flora Sylv. ccxxx.

Ceylon, higher hills of the north-east system of mountains in the Central Province
where it was collected by Mrs Walker and by Messss Watson, Thwaites, and Trimen'.
Also in the Pulney Hills in South India (Beddome, 1873).

This handsome species is recognised by its purple panicles and large thick leaves
with cartilaginous edges. Beddomes Pulney Hill specimens (leaves only) have the
leaves longer and narrower than those from Ceylon, but | consder them to belong to
this species. Thwaites No. 3860 referred to this by Munro is, | condder, true
A. Witfhtkna. This species probably flowers frequently, but is known to has& done so
only in 1861 ani 1888.

PLATE NO. l—Arundinaria Walkerkna, Munro. 1, leaf-branch; 2, part o flower
panide—of natural size; 3, spikelet; 4 & 5, empty glumes, 6, flowering glume;, 7,
palea; 8, lodicule; 9, stamen; 10, ovary and stlgmas 11, venation of leaf—enlarged.
(All from Mrs Walker's specimens).

2. AKUNDINARIA WIGHTIANA, Nees in Linncea ix. 482 (1834),

An erect, gregarious shrub with dender culms arisng from short branching
rhizomes. Culm 6 to 10 fBa high, occasonally higher, dark green, turning yellowish-
brown with age; nodes swollen and with a hairy ring beow them formed by the
bases of fallen sheaths, internodea ID to 14 in. long, usually flattened Dn one side
prominently sriate when young, usually rough; branchlets many, verticllake from the
nodes, dther of leaves only or of leaves and flowers mixed. Culm-sheath papery, sraw-
coloured, prominently striate, 4 to 8 in. long by 1 to 3 in. broad, slightly narrowed
upwards, covered thickly at the base and less BD above with giff golden hairs arisng
from tubercular bases; imperfect blade wavy, narrow, Bubulate, 1 to 15 in. long by -1
to -2 in. broad, scabrid; ligule short, truncate, fimbriate on the edge. Leaves of leaf-
bearing branches 5to 7 in. long by -75 to 1 in. broad, rounded or dightly narrowed
at the base into a very short, somewhat swollen petiole, tip long acuminate, margins
incurved; tiiB edges scabrid; glabrous above, glaucescent beneath and usually glandular-
pubescent on the midrib; main veins hardly prominent above, shining below, secondary
veins 5-7 pairs, intermediate usually 5, transverse veinlets numerous regular, prominent,
raised beneath: those of flowering branches smaller, more rounded at the base,
leaf-sheaths dtriate, kedled, often purple, sometimes covered with numerous strong bulbous!
based drigose hairs, ciliate at the edges and furnished at the mouth with 5 to 8 lono-
iff bristles; Ugule short, blunt, often dentate. Inflorescence in dense, leafy, terminal®
greading panicles, with capillary, flexuose branchlets, axils glandular. Spikelets on bn#
dender pedicels, 3- to 5flowered, purple, the uppennogt flower usually sterile, glabrous ot
dightly scabrid-hirsute; rachilla flattened, finely ciliate, thickened at top; emyty glumes
two, ovate acute, the lower 5 the upper 7-nervcd; flowering glume ovate, 9- to 11-nerved,
with transverse nerves, mucronate, often scabroushispid outside; palea 2-cuspidate, 2-keded,
ciliate Dn the keels, 2-nerved on the sides and 1-nerved, with transverse.nerves, between



INDIAN BAMBUSE"E; GAMBLE. 5

the keels. Lodieuhs 3, usually two obtuse larger, one acute sfnaller, ciliate, 3- to 7-nervBii.
Stamens with short filaments, anthers brown, acute. Ovary glabrous, style entile at
the base, soon dividing into two plumose stigmas. Varynpsis eliptic, acute, 'l to '2
in. long, deeply furrowed on one side. Ruprecht Baml. 25, tab. Ill, fig. j[). Munro
in Trans. Linn. Jsoc. xxvi. 19. Beddome Flora Sylv. cbxxx, Anal. Gen. t. 28] Brandis
For. Flora 553; Steudel Syn. 335; Thwaites Enum. Plant. Zeyl. 444.

VAE. /3. HISPIDA, leaf-sheaths and stems thickly covered with golden hairsJ
from a bulbous base; iuternodes more prominently flattened on one
§dB. A. hispida, Steudel Syn. 335; A. moliniformis, Hochst. in Herb.

Hohenacker No. 1282.

Hills of South India and Ceylon, most common on the Nilgiris, where it covers the
upper dopes of tliB hills above bDDD feet chiegfly as an underwood in 'sholas of
Eugenia, Michdia, Ilex and other trees. It is especialy common on the sdes of
Doddabetta |8BDD feet) and in the Kundahs Range, where also var. p is found, chiefly
on thB cest of the ghats from Sspava to Makurti. It has been collected by Wight,
Hohsnacker, and many others in Nilgiris; by Beddome in Palghat and Tinnevelly;
and by Thwaites on Pedrotallagalla in Ceylon at 8D»D feet |D. P. 38BD).

This very pretty species flowers annually, and being practically the only Nilgiri
feed-like bamboo, is at Dnee recognized in those hills. It is commonly used for
mat-making and baskets, also for fences.

PLATE ND. 2—Arundinaria Wightiana, Nees. 1, leaf-branch; 2, part of flower
panicle; 3, node of cum—of natural size; 4, culm-sheath—reduced 1; 5, spikelet; 5 & 7,
empty glumes; 8, flowering, glume; 9, palea; 10, flower with glume and palea removed
to show lodicules, ovary and stamens, 11, lodicules; 12, stamen; 13, caryopss, 14,
venation of leef—enlarged (from fresh specimens gathered by myself).

3. AKUNDINARIA FLDKIBUNDA, Thwaites Enum. Plant. Zeyl. 375.

A gmall erect shrubby bamboo. Culms 2 to 5 ft. high; internodes 2 to 4 in.
bng, very hairy at top with retrorse hairs. Leaves lanceolate, acuminate, glabrous,
sinuloSB-srate on the edges, more or less attenuate into a very short petiole “at
the base, the petiob with two glands; main vein -narrow, secondary veins 3 to 4
pairs with about 5B intermediate and many regular and conspicuous transverss
veinlets; leaf-sheaths driate, sometimes hispid with long hairs from tubercular bases,
ending in a minutely ciliate membrane below the petiole and in short auricles
furnished with 5 to 8 long twisted bristles; ligule short, often fimbriate. Inflorescence
alarge terminal panicle, the branches at first appressed, afterwards spreading, filiform,
axils glandular. Spikeletsusually 1 in. long, minutely silkily pubescent, 5- to 8-flowered,
the uppermost empty; rachis angular, dilated above, curved between thB flowers and
conspicuous; empty glumes 2} outer "1to" 2'in. long, acute, 3-nerved, ciliate at apex, inner
smilar but longer and more BBrve ; flowering glume 3 in. long, acuminate, 7—9-nerved,
ciliate at the apex ; palea as long, glabrous, 2-keeled, ciliate on the keels, bicuspidate.
Lodicules 3, two broad, ovate, fimbriate; the third small, narrow, fimbriate. Stamens with
short filaments, anthers blunt. Ovary glabrous; style short, at once separating into 2 flat
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lacerate stigmas. Uaryopsis '2 in. long, red, linear, crowned with the base of the bifid
dyle'. Munro in Trans. Linn. Soc. xxvi. 20 ; Beddome Flora Sylv. CCXXX_

Mountains of Cgylon. CollectBd by Thwaites inthe Maturatte District a T- fim» *, o
in 1853 (C. P. 2624). 1o 1GB

This species is very near to A. Wightiana, but differs according to Mumo, in the
generally appressed branches of the panicle and tha much longer, amost' silkil®
pubescent, spikelets containing sometimes 6 to 8 flowers. y

PLATE NO. 3,-Arundinria floribunda, Thw. 1, leaf-branch with youn* flowerin-
panicle; 2, flowering branch—of natural. size; 3, spikelet; 4 & 5, emp'f'y glumes®
0, flowering glume; 7, palea; 8, lodicules, .9, stamen; 1[), pyary and sti I
11, venation of ledf—enlarged (al from Thwaites specimens). groas .

4. AKUNDINARIA ELEGANS Kurz in Jjurn. As. Soc. Beng. xlii. 248 [1873)

An evergreen, dender, tufted, shrubby bamboo. Calms green or blackish 12 to 20 f

high, -3 to -8 in. in diameter, flattened Dn one sde in aternate ﬂﬂl{’gs- r'i‘Ods BD‘;H \-wh‘t.
at
raised; internodea 7 to 9 in. lojig, smooth. Uulm-sheuths one-third the IMnrth the

internodes, papery, striate, minutely hispid above, narrowed in the upper"th" *ﬂ°
truncate mouth bearing minute auriclss; imperfect blade narrow, subulat’® ' No*

d
ligule rather broad, finely ciliate. Leaves linear-lanceolate, long- acummate"{ii ;em
long by "3 to '5 in. broad, narrowed at the base into a -1 to -2 inp AR I smuot];.
above, glaucescent beneath; catilaginous and scabrous on the margins "y, A&’ Yein.

congpicuous, yBllow, shining beneath, secondary veins 4 to 6 naira* Jl A

| Jaill

transverse velnlets very mary, raJ%H Beneaih ﬁnely tessellate; leaf- :shg?;pptﬁrme"ate Ry

oinate; smooth,

ending in a mlnutely ciliste cdlus and furnlshed with short auricles bear" 18

long bristles; ligule very short. Inflorescence aterminal interrupted leafy paniclT'or & 7
bearing pedicellate spikelets; rachis thin, wiry, curving, pubescent. Spikelets 1 iy "*nfdle
long, flattened, 7- to 8-flowered; racllilla visible, wiry, clavate; empty glumes 2, - 2~ long,
3- to 5-nerved, ovate-acuminate, keeled, ciliate on keel; flowering glume similar 7*served
with transverse veins, palea shorter, 2-keeled, white ciliate on the keds; Ubova,te,
1ErAi"S, B AT EALE SRR LT s R )

1 "
fe i

mucronate at the tip. Ovary smooth oblong, surmounted by the style;whlrl> =g
. i - i in “iiiLii is at once

divided into two white pIumose stlgmas with thickened bases. Uaryopsis not kno" ™
Kurs For. Fl. Burma ii. .549.

Hills of Eastern Burma, extending from Tenasserim and the stunted forests of th
Nattaung Hills in Martaban at 50DD to 7,500 feet eevation, northwards into the Na“
Hills of Assam.

This is the chief Burmese species and was collected by Kurz in 1872 n th
Nattaung Hills, in flower. He dso identified with it the specimens collated fo?
Dr. J. Anderson at Poneshee on thB Yunan Expedition in 1868, and thesdB agree with the
collections Df Gh Matly made for the Cacutta Botanic Garden in Tenasserim in 1877
(No. 745, Taipo, 5000 feet); but both these havB the ledflets in pairs, supported
by loose sheaths and the cuims markedly flaa on oB side, which would seem to bring
them nearer to Phyllostachys. | dso identify as this species the Jilli (Naga) collected by
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James Rollo and Sri Gopal Banerjee in 1889 on the Naga Hille at 55D[) feet whero
it is used for the walls Df native huts. "
PLATE NO. 4.-Arundinaria elegans, Kurz. 1, leaf-branch; 2 & 3, flowering branchW
4, part of young aum—odf natural size; 5, culm-sheath—dightly reduced; B, spikelet- 7 &
8, empty glumes; 9, flowering glume; ID, ,alga: N, bdmile; 12, anther; 13, 'pyary
ani stigmas;, 14, transverse venation of leaf—enlarged (from KurzZ' No. 144 f.om
Nattaung Hills). .

5. AEUNDINARIA PDLYSTADHYA, Kurz MS.

A small shrubby bamboo. Vulms rather soft. Uulm-sheaths not known. Leaves soft
green, 5to 8in. long, "1 to 1 in. broad, lanceolate, acuminate; rounded or attenuate at
the base into a very short petiole; ending above in a twisted point; rough above, thinly
white hairy or smooth beneath; scabrous on one edge; main vein rather broad, secondary
veins 5 pairs, conspicuous, intermediate 5 to 7, transverse veinlets none or very few
but lines of pellucid glands between the intermediate veins; leaf-sheaths greenish-yellow'
striate, glabrous, ending in a broad bifid callus, and produced upwards to met the Iigule-'
ligule long, driate, blunt, fimbriate. Inflorescence a terminal or axillary racemose Ieaf);
panicle, bearing narrow papery bracts about 1 in. long; rachis channelled on one
side. Spilcelets pedicellate, ™5 to '7 in. long, 4- to Sflowered, the uppermost imperfect ¢
rachilla ckvate, white-bearded, conspicuous, empty glumes 2, ovate acuminate, -2 to 3
in. long, 5 to 7-nBrved, keded and riliate towards the tip; flowering glumes ovate, lon°-
acuminate, '4 to '5 in. long, 7—9nerved, ciliate on the edges; palea longer than
flowering glume, 2-keeled, ciliate on the keels, mucronate, bifid at apex, 1-nerved between
and l-neved on ether side of the keels. Lodicules 3, usually 2 ovate, obtuse fimbriate
with 3 conspicuous aredlatB veins, and others smaller; the third ovate, acute, 3-veined'
Stamens exserted; anthers long, apiculate, filaments often flexuoss. Ovary ovoid, glabrouss
style short and at once divided into two long plumose stigmas with thickened bases. ’

North-East Himalaya and Khasia Hills from 3D)D to 50DD feet, collected by Kurz
and T. Anderson in Sikkim, and by Griffith and G. Mann in the Khasia Hills.

This species is characterized by the large panicle, soft leaf, long ligule, and the
absence or fewness of the transverse veinlets. It flowered in ISPS and 1875.

PLATE NO. 5— Arundinana polystachija, Kurz. 1, leaf-branch; 2, flowering branch__
of natural size; 3, spikelet; 4, flowering glume; 5, palea; 5, lodicules, 7, anther; 8, ovary
and stigmas, 9, transverse venation of lesf—enlarged. (From Mann's Khasia Hills specimen

No. 254.)
6. ARUNDINABIA DEBILIS, Thwaites Enum. Plant. Zeyl. 375.

A shrubby bamboo, apparently gregarious. Vulms elongated, much branched, -2 to
«8 in. in diameter; nodes rather enlarged; internodes 2 to 6 in. long, glabrous at the
top or hispid with long hairs; the upper ones smooth, yellow, shining. Uulm-sheaths not
known. Leaves small, linear-lanceolate, glaucous, 1-5 to 3 in. long, -2 to -3 in. broad, acute
or sub-truncatB at thB base with a short -D5 to -1 in. petiole ; very acute at the tip, and
with a scabrous point; glabrous or hairy above, glabrous beneath; scabrous on Dne edge or
both; main vein thick and prominent, secondary veins 2 to 3 pairs inconspicuous,
intermediate 5, transverse veinlets few, digant, very inconspicuous, often Wantingj—,
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leaf-sheaths glabrous, striate, paleaceous, ending in a minutely ciliate callua, and furnished
with a short auricle and a few (2 to 4) long pale bristles; ligule short. Inflorescence a
terminal short leafy panicle with semi-verticillate, wiry branchlets; pedicels short, often
obcuneate; rachis angular, glandular in the axils. Spikelets -5 in. long, 3-flowerBd,
glabrous or slightly pubescent, joints of the rachilla scabrous at the tip; empty glumes 2,
tho lower smaller, 5- to 7-nerved, ovate, mucronatB; flowering glume longer but similar;
palea bicuspidate, hirsute, ciliate at tip, keels not ciliate otherwise. Zodicules 3, ovate,
acute, ciliatB, 3-nerved. Stamens not Bxserted, anthers bifid at apex. Ovary ovoid,
glabrous, produced into a short style which at once separates into two long purple
stigmas beautifully plumose within.  Munro in Trans. Linn. Son. xxvi. 24; Beddome Fbra
Sylv. cexxx.  D. P. No. 1.

Deylon at 6D[)0 to 81)00 feet, collected in the Central Provinces by Thwaites,
also by Drs. Maxwell, Wight and G. Thomson.

This plant is characterized by the small pointed leaves, short spikelets, long glumes,
and t-lightly ciliate palea. Thwaites says it is used in Newera Ellia as a fodder for
hor ses.

PLATE '‘NO. 5—Arundinaria debiliss Thw. 1, leaf-branch; 2, flowering branch
—of natural size; 3, spikelet; 4 & 5, empty glumBS;, B, flowering glume; 7, palea; 8,
bdicule; 9, lodicules with stamens and stigmas; 10, anther; 11, ,,ary and stigmas;
12, transversB venation of leaf— enlarged. [All from Thwaites specimens D. P. 1)

7. ARUNDINARIA DENSIFOLIA, Munro in Trans. Linn. Soc. xxvi. 32.

A small, densely gregarious shrub, 6 in. to 3 ft. high, with giff, strong, densely
leafy branches arising from a thick rhizome covered with imbricating scales. Uulms
up to -3 in. in diameter, smooth; nodes not prominent; internodes 15 to 3 in. long,
walls lather thick. Culm-sheaths 1 in. or more long, striats, hirsute, slightly attenuate
tD a truncatB top bearing very small pointed auricles; imperfect blade short, ovate, rounded
at base; branches fastigiate, short, 5 to 8 from each node. Leaves densely imbricate,
thick, almost sessile, lanceolate, acute; rounded or cordate at the base, tapering upwards
gradually into a sharply acuminate glabrous point, 1 to 15 in. long by -2 to -3 in.
broad, the edges broadly cartilaginous, finely spinulose-serrate; main vein prominent, thick,
shining, secondary vgins 1 to 2, inconspicuous, intermediata 4 to 5, transversa veinlets
very numerous and regular; leaf-sheaths striate and with whitish &iff hairs above, ciliate
on the edges, slightly so at the top; ligule short, rounded, hairy. Inflorescence a dense
panicle of °leafy branches, bearing racemes with 5 to 6 spikelets, the rachis angled,
strigosely hairy. Spikelets "4 to -5 in. long, 1-flowered, with a terminal frea rachilla
or "rudimentary flower; empty glumes 2, the lower short, narrow, lanceolate, aru-
niinate, the midrib scabrous; thg upper similar but broader, 5-nerved; flowering glume
similar to but larger than the upper empty glume, 5-nerved, long mucronate, midrib
conspicuous, scabrous; paha 2-kseled, scabrous on the keels, faintly 1-veinei on either
Side~ bimucronate; rachilla between empty and floweri'ng glume rounded, glabrous.
Loditules obovate, obtuse, white, shortly fimbriatB, fa'intly 3—5-nerved. Stamens not
exserted- anthers long, blunt, shortly apiculate. Ovary elliptic, glabrous,; style short, soon
branching into 2 feathery stigmas. Oaryopsis not seen.

SoviSi India and Ceylon: collected by Watson iNo. 25); by &. Thomson in

marshes on Pedrotallagalla; by Dr. Maxwell; and by Trimen on Harton plains at
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7 25Dft. in September 1890 in flower. Also by Beddotne in 1B73 pn Anemudi Hill,
Ananialais, at 8501) ft.

This is probably the smallest Indian seciBS of bamboo, and it is characterize!
by the 1-flower ed spikelets and short leathery imbricate leaves. Since the discovery by
Trimen of the flowers, Munro's suggestion pf its relationship to A. WaUceriana no longer
hol*s goorl.

PLATE NO. |.—Arundinaria den&ifolia, Munro. 1, leaf-branch; 2, flowering branch—
natural size; 3, culm-sheath -somewhat reduced; 4, raceme; 5, spikelet; 5 & 7, empty glumes;
8, flowering glume; 9, palea anl imperfect terminal flower; 10, ludicule; 11, anther;
12, ovary Tnd stigmas; 13, transverse venation of leaf- enlarged. (No. 1 from Thomson's
specimen C. P- 3956; the rest from Trimen's specimens.)

8 ARUNDINARIA RACEMDSA, Munro in T”ans. Linn. Son. xxvi. 17.

An erect gregarious shrub, with culms arising fiom long rhizomes. Culms 5 to
1‘:, ffc h|"h "7 to 1 in., and even 2 in. in diameter, bluish-grepn, glaucous when
young, nod&s marked by a ring; internodes 12 to 15 in. long, scabrous, rough above,
;Pa.l‘% “_)thln;‘ branchlets fascicled at the nodes. Culm-sheaths shorter than the internodes,
usua_l_ IB in. long, striate, covered with scattered black <iff hairs, ciliate at the
edges” attenuate convexly at the top and truncate; imperfect blade 2 tD 3 in.
lorig; ' narrow, subulate, reflexsd; ligule -1 to "2 in. long, fimbriate. Leaves lineai-
}anzeulate, 4to 7 in. long, "5 to "7 in, broad; rounded or attenuate at the base into a
-h rt "1 in. petiole; ending above in a long setaceous point; glabrous above,
sumet'm% with long hairs beneath, afterwards glabrous, scabrous-serrate on the
oF gBB e main vein yellowish, prominent; secondary veins 3 t3 5 pairs; intermediate 5
7— transverse vcinlets very numerous, regular, and conspicuous, raised beneath;
Ie fsheaths straw-coloured, striate, sometimes hairy, ending in a somewhat ciliate
mem brane below the blade and bearing very short auricles with a few long diff
h "stles UguU short, blunt. Inflorescence a simple terminal panicle of close leafy
v1V mHate branchlets which are surrounded by ths persistent sheaths of fallen leaves;
rachis glabrous; pedicels wavy, angular, 1 to 15 in. long. Spikelets in short racemes,
15 in Ion':, 4- t° 8flowerBd, the uppermost flower imperfect; rachilla clavate,
flattened at the tip, ciliate on the edges and hairy on the articulation below the
flowers- empty glumes 2, very small, acuminate, distant; flowering glume caudate-
acuminate from a-broad base, rough ciliate on the edges, point long scabrous, 7- to
9-mwad" P~® dhorter, bimucronate at the apex, ciliate Dn the keels, scabrous at tip,
none or scarcely visible, lodicules 3, short, obtuse or OIIB acute, short, fimbriate.
1y VB hardly exserted; anthers long, purple, bifid at top, filaments short. Ovary
”Uma-_o void, rounded, glabrous, produced into a short style, which is divided above the
e 2 or 3 papillose stigmas. Caryopsis '2 to "3 in. long, elliptic, acute,
Jase 1mto
furro  * on ome side.
glabinfh East*Himalaya in East Nepal and Sikkim from 6,000 to 121)00 feet:
collected many times in leaf, but in flower only by Dr. T. Thomson in 1857, anrl
. P A Grammie and collectors of the Calcutta Botanic Garden in 1387 to 1890
J ]0000 feet below Suburkum and Plialut on the Singalela. Einge.
This species is the common gregarious small bamboo of the Darjpeling upper
fo 1,Es(s and it is there in universal employ as a fodder for cattle and ponies, especially

ANN' KDY, BOT. SARD. CALCUTTA, VOL. VII-
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in the rainy season. The culms are also largely used in mat-making, for
of uative houses, for fences, and for garden supports. It is known as Mating
(Nepalese); Phyeum, miknu |Lepcha); Phemg, mheem (Bhutia). Thomson gives also a
Sikkim name, Pummoon, and Hooker the name Pat-hioo with specimens collected at
Yalloong in Eastern Nepal at 10DOO ft. It is rarely in flower, and out of flower
is difficult tD recognize, but the hairy sheaths, fimbriate sheath ligules, and rough
internodes may servn to identify it.

It grows to a comparatively large size in the forests below Tonglo and about
Sendial in Darjeeling, but in these 1owBT forests it has apparently never been col-
lected in flower; for all the flowering branches seem to have come from the more or less
stunted alpino form found above 10,000 feet. The natives distinguish this AlpinB form

under the names miknu and mheem, while the names phyeum and pheong are given to the
larger lower-level form.

the roofs

In regard to the difference between these two forms, Mr. G. A. Gammie in his
Report on his botanical tour of 1892 on thB Sikkim-Tibet frontier, says—"It is
"what Mr. Gamble named A. Gammieana from specimens of the foliage only, but
"having since examined flowers he has discovered it to be A. racemouz, Munro, a
‘eplant which, although so abundant round Darjeeling as to be almost exclusively
"used as fodder for ponies, has never been known to flower there. The Phalut
" plant, which diffees so much in size and appearance, having reddish stems with
"an average height of 3 feet, may of course owe its diminution to the more
*'rigorous climate of higher levels preventing its attaining to a normal growth."

PLATE NO. S—Antndinaria racemosa, MunrD. 1, leaf-branch ; 2, flowering branch ;
i, cum—o/ natural sise; 4, culm-shBath-rerf«cerf about onethird; 5, spikelet; b
flowering glume ; 7, palea; 8, lodicubs; 9, lodicules with anthers, style and stigmas;
10, anther; 11, ovary, style and stigmas; 12, caryopsis; 13, transverse venation of
leaf- 14, leaf-sheath of low levsl form; 15, leaf-sheath of high level form—enlaced
Lyss 3 3 4 H/rOW! my mn ipedmens, WB red grom AMe  rf  Cglcutta Garden collectors.)

9. ARUSTOINARIA GEIFFITHIAKA, Munro in Trans. Linn. Soc. xxvi. 20.

An erect, gregarious, thorny shrub. Culms 10 to 3D ft. high, 1 to 1-5 in. in diameter,
olive--reen; nodes prominent, bearing a circle of conical stout short spines; internodes
7 to°9 in. long, striate, furrowed, covarBd around the base of the node with a ring
of tawny hairs.* Culm-sheaths papery, striate, longer than the internodes, 6 to 9 in. long,
4 tD 5 in. broad at balB wherB they bear a belt of thick tawny soft hairs; gradually
and somewhat convexly attenuate upwardsto a breadth of about -3 in., the apex furnished
with rounded auricles, back covered thinly with scattered, giff, bulbous-based hairs,
Id* es ciliate; imperfect blade '2 to 1 in. long, triangular, acute, hairy; ligsh short,
\ dlightly ciliatB. Leaves linear-lanceolate, acuminate, thin, 4 to 5 in. long, -4 to
wgIl, - . . . . . .

“5 1l bmd, narrowed at the base into a -2 in. short petiole; tip ending in , long,

' somewhat scabrous point; smooth above, pale beneath, margins smooth; main
sotaceous, o . . . . .

; shining, conspicuous beneath, secondary veins 4 to 5 pairs, intermediate 4 to
\_rem Pala’,rsg veinlets conspicuous, raised, straight; leaf-sheaths striate, glabrous, dilate
d' %’fwa“sgdaees ending in a narrow ring with a few stiff curved bri'stles; Uguh moderately
Zug:’hai‘ry' without. Inflorescence a terminal panicle, surrounded with sheathing
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bracts, hairy at the base and ciliate on the edges, the spikelets in verticillate clusters
on thin, wavy, scabrous, hairy pedicels; racliia hairy, flattened on one -Side
Soikelets 1 to 15 in. long, narrow, with 2 empty glumes and 4 to B flowers;
rachilla long, "2 to '3 in., flattened, hairy, ciliate at the clavate tnp; empty glumes
2, ovate-lanceolate, mucronate, 5- to 7-nerved, scabrous, hairy on the back; flowering glume
*5 in. long, lanceolate, long nmcronate, scabrous, hairy above, 7-nerved; palea nearly
as lom-, bimucronate, 2-keeled, ciliato on the keels. Lodioules 3, obovate, faintly nerved,
Iono allate one rather shorter and narrower. Stamens apparently not exserted; anthers
emarglnate the connective not produced, but the cels crowned with a few very fine
white halrs Ovary linear-oblong, glabrous, with a very short style and 2 long
plumose stigmas. Daryupsis not known.

Khasia and Jaintia Hills of Assam: collected by Griffith at Moflong in 1835; by
Hooker in 1850; by D. 13 Clarke a Sohra, 45DD ft. in 1872; and by G. Mann on
the Mangot river near Jowai, Jaintia Hills, at 35DD ft. in 1889 and at Nungklaw,
Khasia Hills, a 30DD ft. in 13DD.

This species is distinguished from A. callosa, the other thorny species, by its quite
different inflorescence, smaller leaves and peculiar culm-sheath. The Woolly .nodes of the
cums and branchlets and the hairs on the apices of the anthers are, however, the best
p-enerdl characters. As stated by Munro, it seems to have only once been collected in
flower, namely, by the Assam Deputation under Waliich and Griffith for the examination
of the tea plant. The Khasia name is Khnap (Gr. Mann); but Mann's Khasia specimen
bears the name U-spar, which is dso that of A. vallosa. The culms are used for
tying the thatch of native houses.

PLATE NO. 9_ Arundinaria Griffit'iiana, Munro. 1, leaf-branch; 2, flowering branch;
3 culm-sheath—of natural size; 4, spikelet; 5 & B, empty glumes; 7, flowering glume;
g aea 9, lodicules: ID, anther; 11, ovary and stigmas; 12, leaf-sheath; 13, trans-
(P2, © _enlarged. [No. 3 from Mann's specimens; rest from  Griffith's

kindly lent by the Director of the Royal Gardens, Kew.)

ID ARUNDINARIA CALLDSA, Munro in Trans. Linn. Soc. xxvi. 3D.

A shrubby thorny bamboo. Culms 12 to 20 ft. high, -5 to 1 in. in diameter, grey-
«h reen smooth, striate when young; nodes raised in a ring which is subtended by the
15 € f’the fallen sheath fringed with soft brown hairs, and which is studded with
bass U ck conical spines, the said spines breaking through the sheath when the latter
‘_‘h"lt A J mLemodes B to ID in. long, nearly solid at base, the walls higher up rather
15 dat Sppe in thickness). Culm-sheaths as long as or longer than the internodes,
thin i st?iate, smooth, transversely veined, ciliate on the edges, gradually attenuate
Ibos: ; ' fily liairy base to a "2 in. truncate tip; imperfect Hade -5 to 1 in.

upwards from e “without and within, decurrent on the sheath in long-fringed short

lon subulate nalry * o + 3 x -
aurlglcles 7hguTe 'I”’|n rEunuate Leaves 8 to 9 in. long, ; fo 13 in. fJToad],_ oBIong

lanceolate; thin' somewhat unequally attenuate at base into a -1 to -3 in. long
petiole which is swollen at its base; ending above in a scabrous, acuminate point;
finely glandular-scabrous above, especidly on the marginal veins, pale and pubescent
beneath, scabrous-serrate on the edges, - main vein prominent, shining, hairy on the
upper surface; secondary veins 5 to 8 pairs conspicuous; intermediate 5 to B; transverse
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veinlets many, prominent, regular, raised beneath with many pellucid gIandsl, |eaf-sheath
striate, densely tawny-pubescent, at length glabrous, ciliate Dn the edges, ending in
a shortly ciliate callus, and furnished with a few long 4iff hairy curved bristles—, Iigule
short, hairy, often fimbriate. Inflorescence a branched panicle ending in a leafv
branchlet, the nodes of the panicle subtended by sheathing papery bracts ; rachis striaté
flattened on one side and bearing a vertical line of close pubescence, thB end ioints
hairy, slender, clavate. Spikelets 2 to 3 in. long, subtended by straw-coloured gla'brous
narrow bracts; rachillue very promiuent, about -2 in. long, curved, flattened, glabrous-
flowers G to 12; empty glumes 2, short, glabrous, ovatB-acute, 1- to 3-nerved, rowerini
glume ovate, acute, mucronate, ciliate at apex, 3- to 7-nerved; palea acute, 2—kee|ed,
thickly pubescent, keels ciliate. Lodicuhs 3, ovate, faintly nerved, fimbriate, one
smaller. Samens slightly exserted, anthers short, blunt. Ovary ovate, glabrous; style
short, speedily dividing into 2 shortly plumose stigmas. Caryopsis not known.

Eastern Himalaya and Khasia Hills in Assam, up to 65DO feet; collected in 1850
by Hooker at Moflimg and Myrung, BDOO feet; by C. B. Clarke, in flower, in Shillong
wood (No 37434), in March 1&85 by G Mann a Shillong peak in 1873 and at
Myrung in .189D; and by J. L. Lister in 1875 inthe Duphla Hills at Shergarh 3,BD
feet and Singook 45DQ feet.

This species is easily distinguished from all others, except A. Qriffithiana, by its
spinous nodes, and from that species by the different inflorescence, larger and
broader leaves, and less hairy and thinner sheaths. It grows in open clumps in
evergreen forests, and is used for tying on thB thatch of native houses. Hooker
gives the Khasia name Uskong, while G. Mann gives those of U-spar, spar. For the
flowers, which WBre unknown when Munro wrote, we are indebted to C. B. Clarke
Lister's specimens show excellently the characters of the culms and culm-sheaths.

PLATE NO. U.-Arundinaria callosa, Munro. 1, leaf-branch; 2, flowering branch-
3, part of culm—natural sise; 4, culm-sheath—reduced 4; 5, leaf-sheath; b spikelet?
7, empty glumes; 8, flowering glume; 9, palea; ID, lodicules;, 11, flowerj with glume
and palea removed; 12, anther; 13, ovary and stigmas; 14, transverse VBnation of
letf-enLrged. NDS. 3 and 4 from G. Mann's; the rest from D. B. Clarke's specimens.)

SECTION 1.

11. AEUNDINARIA FALDATA, Nees in Linnvea ix. 478 (1B'A

_L._’-

A gregarious shiub with annual culms from a central rootstock. Culms B to ID ft.
high, '3 to '6 in. in diameter, smooth, cylindric, green at first, and sometimes white
pruinose; nodes much swollen, glabrous or hirsute; internodes 5 to 12 inches long,
smooth, walls thin; branches from the nodes fasciculate, very numerous, slender,
geiiiculate at the joints; flowering and leaf-bearing branches on different culms.
Culm-sheaths papery, straw-coloured, striate, as long as or longer than the internodes
often 12 in. long and 3 in. broad at the base, glabrous above, minutely scab-
rous, hairy beneath in the upper half; cillate on the edges; gradually and con-
cavely attenuate upwards in the upper two-thirds to a narrow, truncate, ciIiaIel -1 to
*2 in. broad tip; imperfect blade -5 to 2 in. long, -1 in. broad, subulate, recurved;
ligule elongate, often -5 in. long, dentate. Leaves usually 3 to 4 in. long and -2 to -3
in. broad; exceptionally (on young shoots) up to 12 in. long .ni 1 m. i,
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breadth, linear; attenuate at the base into a short, leas than "1 in. long, petiole; taperinvt\ll
above into a long setaceous twisted point; scabrous above, minutely pubescent beneath
when young, afterwards glabrous or with scattered soft long hairs near the midrib’
scabrous on the edges; main vein prominent, secondary veins 2 to 7 pairs, pale; inter-
mediate 5 to 7; transverse veinlets none, but many pellucid glands, some of which give
the appearance of transverse veinlets when dry; leaf-sheaths striate, glabrous, ending in
a minutely hairy ring below the petiole, and produced upwards on either side to
meet the ligule; ligule long, membranous, dentate or lacerate. Inflorescence Dn ledfless
separate culms, condigting of paniculate facate racemes favsdded at the nodes, and
subtended by short linear or lanceolate membranous bracts. Spikelets 5 to "7 in. long,
bearing 2 empty glumes, then 1 to 2 fertile flowers, then a termina rudimentary
flower or free rachilla; rechillfie cuneate, hairy at the top; empty glumes 2, pae, the lower
*3 in. long 3- to 5-nerved, th& upper "4 in. long 7- to 9-nerved, acute, ciliate at tip;
flowering glume '5 in. long, sub-acute, mucronate, scabrous, 7- to 9-nerved, ciliate at tip;
palm as long as or rather longer than flowering glume, hifid, 2-keded, 2-nervei on either
dde of keels, ked dliaB a tip, margins of both flowering glume and palea often
black. Lodicuks ovate Dr obovate, one rather narrower, hyaline, somewhat swollen a base
3-veined, fimbriate on the margins. Samens at first hardly exserted, later protruding?
anthers bifid at the tip, the filaments sometimes flattened. Ovary glabrous, linear-
oblong, Attenuate into a short style, which is speedily divided into 2 plumose
stigmas. Varyopsis linear, "5 in. long, furrowed on one side, surmounted by the base
of the bifid stylB. Euprecht Batob. 25, tab. iii. 8; Steudel fyn. 335; Munro in Tram.
Linn. Soc. xxvi. 25; Brandfs For. Flora 562, Ind. Forester xii. 206. A. INTERRUPTA
Trin. in Mem. Acad. Pctersb. Ser. vi. iii. ii. [1835) 620. A. uTiLIS, Ckghorn in Journ”

Agr. Soc of India xii. 388 (1865) (?)

VAR a. typiva, spikelets distant, in falcate filif obm racemes.
pn olomerata, spikelets collected in groups of 3 to 4 together, in cdose

racemes Dr panicles.

”

North-Western Himalaya, from the Ravi to Nepal, ascending from 4,000 feet to
2DDD feet, but rarely found over 7,000 feet, gathered by numerous collectors.

This is the well-known low level ringal of the North-Western Himalaya, aways
found in the undergrowth of forests of white ok (Quercus inwna), firs and mixed
trees in more or less shady places, usualy on northern dopes or in ravines. It
has been frequently found in flower, and though, as happened in 1679, years
of general seeding are of occasiond occurrence, a. few cumps may be found in
flower in dmost any year. Brandis {Ind. Forester xii. 2DB) gives Chakrata 6,000 ft.
in 1881; Manglad Valley 6,000 ft.,, 1881; Jaunsar 1878; Kulu 1878; and A. F. Broun
\Ind. Forester xii. 414) gives Jaunsar 1885. Brandis says that "two kinds are
"generally distinguished, ono growing at lower eevations (up to 7,000 ft.), thinner,
" with solid or nearly solid cums and narrow leaves; the other growing between 8,009
"and 12D00 ft. with shorter, thicker and hollow culms and broader leaves, the
" foliage more feathery;" but in his paper in the "Transactions of the Koya Society of
' New South Wales reprinted in Ind. Forester xii. 204," he seems to explain that the
higher level one is A. spathiflora, Trin., for he has never seen A.fahata .above 7 DO
ftt He gives many vernacular names, the chief of which are Nignl and Ringal,
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The culms are exported in considerable quantities to the plains, aong with those
of ether species, to make hooka-tubes, fishing rods, &pj and in the hills they are
used for basket work. This species is cultivated in Europe. It is recognized at once
from A. gpathiflora by the absence of transverse veinbts, and from®its neighbour
A. khasiana by the rather larger spikelets, loose inflorescence and generally nafrower
leaves. Nees describes the stigmas as 3, Ruprecht says '2 to 3', while Munro admits
Duy 2. | can only find 2, but otherwise the identification seems good. | think
it is doubtful whether the A. utilis of Dr. H. Leghorn's 'Notes on the vegetation
of the Sutley Valley' in the Journal of the Agricultural and Horticultural Society
of India, vol. xiii, p. 388, is this species. There is no description, and though
Munro and Brandis have quoted it in their list of synonyms, the 'hill bamboo at
'9DDD feet, used for wicker work and for lining the roofs of houses' is just as likelv
to have been A. spathiflora. -

PLATE NO. l1ll.—Arundinaria falcata, NeBs. i, leaf-branch; 2, flowering branch-

3, rhizome and culm; 5, leaf from end of strong young shoot— nahtr % | size 4 culm-
sheath— reduced £; B & 7, spikelets; 8 & 9, empty glumes; It), flowering glume 11
palea; 12, rudimentary flower on terminal rachilla; 13, lodicule; 14 anther- 15 -
and stigmas; IB, caryopsis; 17, transverse venation of Ieaf—enlargeof |Nos 4’5 F Ty
DI

my own collecting; rest from a specimen in the Herbarium of the Botanic $ H o
Calcutta, bearing Munro's identification.) . r-eus,

>

PLATG NO. 12—VAK. glomerate 1, leaf-branch; 2, part of flowering culm—of natural
size (from specimens collected by D. Bagshawe, Deputy Conservator of Forests, in 1679)

12. ARUNDINARIA KHASIANA, Munro in Trans. Linn. Sue. xxvi. 28

A thick, bushy shrub. Culms 8 to 12 ft. long, -5 in. in diameter, smooth dark
green or amost black; nodes prominent; internodes S to 8 in. lyff-
very many from the nodes, geniculate, dark-coloured, leaf- and flowerbearlng }] B8,
separate.  Culm-sheaths papery, straw-coloured, B to 9 in. long, by 15 t* g A
broad at base, striate, smooth, upper part with transverse veinlets, upper half t - ,m'
gradually and concavely upwards to a narrow tip; imperfect blade narrower than

apex of sheath, subulate, recurved, 1 in. long; ligule 2 to "3 i,. J]pne- sunltn
dentate or lacerate. Leaves linear-lanceolate, 3 to 4 in. long by about -3" }:a %l
o, .Ioa.,

attenuate at the base into a short petiole; acuminate with a twit A’

) 5. _EBet
point: smooth on both sides, or sometlmes slightly pubescent 1IPTIP«HI - i slaceous
f [ / - ueneath, scabrous on

both edffes; mam vein prominent, secondary veins 2 to 3 pairs wiHi v, -
G i*«<0, wiin ne, or W&y feN—

transverse veinlets, but many pellucid dots;, leaf-sheaths thin, striate endi er ', '
minutely ciliate callus and slightly produced to meet the ligule; Iiguleu,ragbnimiljafé
Inflorescence on separate leafless culms, consisting of falcate, branching- bracts,
panicles, fascicled at the nodes and subtended by membranous, short, ovale flyywer
Soikelets -4 to "5 in. long, bearing 2 empty glumes, and usualy 2 ip V white
with a terminal free rachilla Dr imperfect flower; rachis of spikelet Cclgg..,

hairy above; empty glumes 2, short, the Wer 3-, the upper 5- to 7 flvf V'*

mucronate and- ciliatle at the tip and on the margins below it- $#8 ' s!IDrtly

similar, but longer and differ, sometimes minutely scabrouspubesce‘ ’i'/\”“_;m
than the flowering glume, 2-keeled, glabrous except the diliafp r CBn + Paltv longep

tlp, acute Dr bifid
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1-nerved on either side of the keels. Lodicuks 3, Dvate, obtuse, DI' one acute, fimbriata, 3-
to 7-nerved, nerves brown, Stamens exserted, filaments somewhat flattened, anthers blunt
at the apex. Ovary glabrous, elliptic, surmounted by a thickened style at once
separating into two plumose stigmas. Caryopsis not known.

Khasia Hills in Assam a about 5DD0 to 6DDD ft. Collected a Shilbng by
Griffith (No. 1058); a Churra and other places by Hooker in 1BSD ; by Masters;
and by G. Mann in 1859-

It is most difficult to separate this from A. falcata; but, as Munro remarks, it
has a different look, and it is a plant Df a stiffer and stronger general growth.
After examining a large number of specimens of both species, | have come to the
conclusion that the whole of the Assam material belongs to this species and that
A. falcata is confined to the Western Himalaya. A. khasiana has a more dense and
inbricated panicle, shorter flowers and a hairy rachis to the spikelet ; the character
of the hairs beneath the leaf given by Munro as belonging to A. falcata does not
entirely hold good. It is known as Namlang in the Khasia Hills according to
Hooker and G. Mann.

PLATE NO. 13— Arundinaria Jchasiana, Munro. 1, leaf-branch; 2, flowering branch;
3, leaf-sheath—natural size; 4, culm-sheath—reduced to |; 5, part of panicle; 6, spikelet;
7 &. 8, empty glumes; 9, flowering glume; ID, palea and imperfect flower; 11, lodicules;
12, antf?or; 13, ovary and stigmas; 14, transverse venation of lesf—enlarged. (All
from Griffith's specimens, except No. 4 which is from those of G. Mann.)

13. AEUNDINARIA INTERMEDIA, Munro in Trans. Linn. Soc. xxvi. 28.

A thin, csexpitDse, gregarious shrub. Culms smooth, greyish-green, 8 to 12 ft.
high, "4 to "5 in. in diameter; nodes swollen, with a prominent ring and a whitish
line below them; interludes 5 to ID in. long, walls "1 to "2 in. thick; branches many
from the nodes. Culm-sheaths glabrous, papery, strongly striate, 8 to ID in. long
by 1 to 2 in. broad at the base, tapering evenly in the upper third to a truncate
tip "1 to "2 in. broad, ciliate below the blade and produced beyond it to meet the
Iié—ule; imperfect Made narrow, subulate, "5 to 2 in. long, recurved; ligule up to "2 in.
long, blunt. Leaves bright green, very variable, from 8 in. long and 1 in. broad
in young shoots to 3 to 4 in. long and "5 in. broad in the slender branchicts
from the nodes, linear-lanceolate to oblong-lanceolate ; attenuate at the base into
a short swollen petiole about 'l in. long; acuminate above in a setaceous point;
scabrous awovB and on both margins, pale and smooth or hairy near the midrib
beneath; main vein prominent, shining beneath, secondary veins 3 to 7 on either
side; intermediate 15 to 7; transverse veinlets few, distant, with few pellucid glands
between—, leaf-sheaths striate. glabrous or with scattered long tiff hairs above, ending in
a thickened minutely ciliate cdlus below the petiole and produced at the side into
falcate auricles bordered with curving iff deciduous bristles; h'gule elongate, obtuse or
triangular. Inflorescence on leafless stems consisting of racemose panicles verticillate from
the nodes and of variable length, subtended by membranous bracts; rachis smooth, dark,
with small triangular bracts below and sometimes a tuft of hair above at the axils.
Soilcclets -5 to 1 in. long, yellow or purplish, with 2 empty glumes, 3 to 5 flowers
and a terminal frbe rachilla or imperfect flower; rachill® between the flowers clavate,
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compressed, long- ciliate above; empty glumes 2, pale, ovate, membranous, the lower 3- to
5-, ‘the upper 7- to 9-nerved, blunt or acute, ciliate at tip; flowering glume similar but
shortly mucronate, nerves 7 to 9, conspicuous, often minutely scabrous on the back"
palea longer than flowering glume, bi-mucronate, 2-keeled, ciliate on the keels
2-nerved between, 1-nerved on ether side of them. Lodicules 3, ovate of
various sizes, fimbriate, thickened and 3- tn 7-nerved at base. Stamens sli’ghtly
exserted; anthers blunt or very slightly pointed at the apex. Ovary linear-oblong,
glabrous, ending in a short style, divided near the base into two plumose stigmas.
" Caryopsis short, oblong, swollen in the middle and furrowed in front, tipped with the
persistent base of the style.

Eastern Himalaya: lower hills of Sikkim up to 7,000 ft., chiefly on dry ridges,
as on those above Sivoke: collected in flower by Hooker in 1848; by T. Anderson
in 18B8; and by mysef in 1879; also in leaf by Kurz at Groke 4JIDD ft.; by
T. Thomson and G. A. Gammie. Cultivated in Calcutta, the Nilgiris, and esewhere.

This species is not easy to recognize from the flowers, but it usually has 4
5 fertile flowers, while A. fahata and A. khasiana, have raredy more than 2. The
beautifully ‘long ciliate leaf-sheath is, however, an excelent character. It is called
JVigala, titi nigala (Nepalese), Parmiok (Lepcha), and the culms are strong and make
fishing rods, baskets, mats, etc. It is an excellent hedging plant.

Prate No. 14,—Arundinaria infermedia, Munro. 1, leal-branch; 2 & 3, “Aowering
branches—of nafural size; 4, culm-sheath—reduced to %. 5, leaf- shaat.h B, spikelet;
7 & 8, empty glumes; 9, flowering glume; 10, palea und imperfoct ﬂuwar 11, lodicule;
12, anther; 13, ovary and suigmas; 14, transverse veuation of 1ea.f—mim-ygd l;,u
from Hookers specimens, except No. 4 from my own.)

14. ARUNDINARIA HDOKERTANA, Mimrv in Trans. Linn. /SN. xxvi. 29

A handsome, rather tall, crespitosa bamboo. Culms 15 to 21) feet high, dender
ffIauDous—green with Whltlsh pscurf when young; thn older with a dark Wm”"

~auv  uiuisn  ruint

at the top of each mternode often strlated green and yellow; "7 to 15 i,. i, dlame‘m.;
nodes not much swollen, but prominently ringed by the persstent base of the sheath;
inteinodes to 8 in. long, fistular, walls thin, (1 in. in thickness); branchlets dﬁief!y from
the upper nodes, short, those bearing leaves and flowers respectively on different
culms. Uulm-sheaihs papery, striate, often 12 to 24 in. long and 3 to 6 in. broaul gat
base, concavely attenuate upwards in tliB upper half to a truncate puint below the
imperfect blade and produced on ether side beyond it to a point to meet the li ul”™
imperfect blade linear, "2 to '3 in. broad, 3 to 6 in. long; Ugie . 10 2 " AYA
dentate or lacerate, depressed in the middle, curved upwards at the edges. Leaves li ""7
to oblong-lanceolate, glaucous-green when young, B to 12 in. long by -5 to IT
broad; attenuate at the base into a "1 to 2 in. long petiole; acuminate in a scab,"*
setaceous point ; somewhat rough above, pale and glabrous beneath except fo 2
white hairs round the midrib at the base; margins scabrous, main vein To”?

beneath, shining; secondary veins 4 to 8 pairs; intermediate 5 to 7, . p,opﬁg‘i-mﬁ?&;"‘_
verse veinlets, but. many pellucid glands giving the appearance of oblique tra  r!
veinlets on the under surface when dry; leaf-sheaths striate, glabrous but minuter 8"! “te
at the edges, ending in a broad callus antl thin membrane without bristjesy lilhV, ng,

L
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conspicuous, often of dark colour ani pointed. Inflorescence of loose, falcatB, racemose
panicles fascicled at the nodes of a leafless culm, bracteate at base; rachis dark, smooth,
rounded, geniculate, ultimate branchlets filiform, wavy. Spikdets aboub "3H in. long,
pedicellate, drooping, with 2 empt}* glumes, | fertile flower and a terminal free rachilla
or imperfect flower, hard, somewhat scabrous, empty glumes 2, oblong, thin, membranous,
the lower about "1 in., the upper about "2 in. long; the lower 3-nerved, hairy at tip, the
upper 5-nerved, mucronate; flowering glume large, hard, broadly ovate, involute, angled,
with 3 prominent nerves, scabrous between them ; palm thick, 2-keeled, glabrous, its tip
somewhat prolonged, hirsute. Lvdiculcs 3, thickened at base and coloured, obovate, acute or
rounded, thin, fimbriate, 3—5-nerved. Stamens exserted, anthers sub-acute. Ovary ellipsoid
glabrous, surmounted by a short style, early dividing into 2 rather short plumose stigmas.
Varyopsis dlliptic, "3 in. long, dark, smooth, tipped with the pointed base of the style.

Eastern Himalaya in Skitini and Bhutan: collected by Hooker at Yoksun, 4,000
to G,BZD ft. in 1848; again in flower by R. Pantling, of the Calcutta Botanic
Garden, at Dhoongthang, 5bDD ft., in 1885; and by &. A. Grammie in the Grhegt
Valley/British Bhutan, 6DDD ft., in 1892.

This is a very pretty species which ought to be cultivated, and should thiive well
in places in Europe which are sheltered from frost. It is known as Singhani (Nepalese);
Prong (Lepcha). The large leaves, bluish thin-walled culms and spikelets with |
flower distinguish it easily.

PLATE ND. 15—Arundinaria Hookcrianrt, Munro. 1, leaf-branch; 2, flowering branch;
3, node of culm—natural size; 4, culm-sheath—reduced to \\ 5, imperfect blade and ligule
of culm-sheath, under surface—natural size; B, leaf-sheath and ligule; 7, spikelet; 8 & 9,
empty glumes; 10, flowering glume; 11, palea and stamens with imperfect flower; 12,
lodicules and ovary with stigmas; 13, caryopss—enlarged, (Nos. 3, 4, from my own
specimens, No. 5 from Mr. IT. A. Grammi€s the rist from Mr. R. Pantling's).

SECTION I11.
15. ARUNDINARIA SPATHIFLDRA, Trin. in Mem. Acad. Petersb. Ser. vi. iii. ii (1835), B17.

A gregarious, cEexpitose, shrubby bamboo. Culms 12 to 2D feet high, "5 to "8 in. in
diameter’ smooth, glaucous-green with white scurf at first, afterwards turning yellow
and even reddish-brown, upper joints darker coloured ; nodes prominent, but not much
raised, marked by a whitish ring; internodes 6 to 15 in. long; branches chiefly from
upper nodes, much jointed and bearing straw-coloured sheaths at the joints. Culm-sheaths
Ido'se, glabrous, coriaceous, straw-coloured, striate without, veiy smooth within, ciliats
on the margins, the edges paralle till near the top, where they are dlightly narrowed
convexly into a truncately rounded mouth "5 to '7 in. broad and with a few giff bristles;
imperfect Hade 2 to 4 in. long by about '3 in. broad, subulate, erect, decurrent on the
sheath; ligule '1 in. broad, fimbriate. Leaves clustered in groups of 2 to 4 at the
ends of short-jointed branchlets which bear loose, narrow, yellow sheaths. 3 to 5 in.
long, "4 to -B in. broad, linear-lanceolate, attenuate at base into a "1 to "2 in. long
petiole; ending above in an acute hairy point; smooth on both surfaces, sometimes
slightly hairy below, scabrous on both margins; main vein narrow, not prominent,
secondary veins 3 to 5 pairs, intermediate 5 to 7, transverse veinlets very, prominent
and regularly te&<dlate, raised beneath, sometimes oblique; leaf-sheaths loose, 2-3 in.

ANIS\ EDY. BOT. GAHD. CALCUTTA, VOL. VII-
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long, straw-coloured, striate, ciliate on one edge, truncate at top in , narrow ciliate
callua and bearing short auriclea furniahed with few long purple bristles; -bgule W
dark-coloured, ciliate. Inflorescence usually on separate leafless culms, but sometimes wift
flowers and leaves intermixed, branches many, fascicled, drooping, paniculately racemose ¢
rachis very dender, much jointed, bearing at the joints papery, straw-coloured, narrow
(2 to -3 in) sheaths 15 to 3 in. long, truncate or ending in a small le,f
subulate, imperfect blade, which enclose 2 to 3 pedicellate (or one sessile) nakdJ'
Spikelets 1DDsB, compressed, 1 to 2-5 in. long, bearing 2 empty glumes and* 4 vD
8 fertile (or the last imperfect) flowers, rachillae long-clavate, white—hairy at ti
empty glumes 2, linear-lanceolate; one rather blunt, short, the other long, mucronaT€
membranous, striate, glabrous; flowering glumes ovate, long-acuminate, mucronate -6 *'
1 in, long, scabrous, striate; palea much shorter than flowering glume, 2-keeled' crlr
on the keels, sometimes bifid, 1- to 2-nerved outside, 1-nerved between the' k ]
' Lodicules 3, ovatefalcate or ovate-acute, 3—5-nerved, fimbriate. Stamens long ess 5

anthers qunt Ovary gIabrous ovoid, elongate surmounted bv a sWh 1 A B
— "uii> d'oyle which at

once d|V|des |nto 3 long, plumose recurved stigmas. Oaryopsrs linear-oblong, lab

furrowed on'the back. Species Graminum iii. tab. 350; Euprecht Bamb. 24 tab, -2 "V 8
Steudel Syn. 334; Brandis in Ind. Forester xii. 2DS. A. pepDEBA, Wall! MS/- Afi’;'
Mtis. Brit., fide Munro. THAMNODALAMUS SPATHIFLDRUS, Munro in Trang Linn S ' /.

Bn-ndis For. Flora 533. " Genus novum Bamlusx affine" Wall P 51 u/'s" ' >*
MACRO-" Wall. MS. in Herb. Kew. ' ' BAMBUSA
Mountains of the North-West Himalaya from the Sutlei to N Pﬂl ahove
feet, first collected in flower by Wallich in 1821, and since then bv Br._i" AN
by W. E. Fshe in Jaunsx mlSSZandbymyseIfatDeoba]amT zZnN
and on Kedarkantain Tehri-Garhwal, 9DDD ft., in 1893. TTIom

This is the common high level ringal pf the North-West Himakv* .
the undergrowth of the deodar and fir forests in moist localities It v ITM”EO*
gregariously as it did in 1882 (ses A. Y. Broun in Ind. Forester, voI" Ak

fig. 1), the seedlings from which flowering are now (1893) growmg up' Bif At1mr
old flowering clumps may be occasionally met with, such as those If ~ 'scfated
and 1893. It is at once distinguished from A. fakata by its promi
veinlets; from A. jaunsarmsis by its short rhizomes and csspitose ;
A. arisiata, (to which | refer all the Eastern Himalayan spécimen “i" and from
to this, and which is very nearly allied to it,) by the narrower B{r“’:t no Bssigned
Bpikelets, the absence of a hairy callus to the leaf-sheath =1l th 3 with fewer
The cylms are used for pipe-stems, basket-work, pea-sticks and the & minor points,

PLATE ND. IB—Arundinaria spathifiora, Trin. 1 leafly b, 2 ﬂP“IP%s
3, part of young shoot with culm-sheath-refowal Ij»« 4 Ji 'sltlr[; “owenng branch;
5, leaf-sheath-m«cA enlarged; B, spikelet and bract- 7 & g oAnathrediced g0 .
glume; ID, palea; 11, lodicubs;, 12, anther; 13, ovary and StIZ_j TV Oy Muwerng

o— . ; 4%, Raingys
tion of leal—entargea.(NDB. 1, 3, 4, 5, 6,from my pwn g il Y58 Venga-
‘Nepal specimen.) Y oW specimens, vest from Walljgly,

-0un. 1p 1(n 2
A t tra ngverse

15. AEUNDINAEIA ARISTATA, . tp. Gamble.

A gregarious itose shrub. Culms strong, glaucous-green BH* \Y

firs, aftBi-warda a shining ypllow, 8 to 12 ft h|’\h hv «@ » — ¢ « ™ Y“hitescurfy at
T MOBINL A diameter; opuies
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not much swollen, but prominent on account of the persistent cup-like base of tha
fallen sheath; internodes 3 to 12 in. long, walls hard, over "1 in. in thickness ;
branchlets very many from the nodes, either al flowBring and all leaf-bearing, or bearing
both flowers and leaves together, joints short, reddish in colour, nodes prominent:
bearing straw-coloured loose diy sheaths. Culmesheaths 6 to 8 in. long, 2'5 to 3 in.
broad at base, gradually attenuate upwards convexly to a "3 in. broad truncate point
which is slightly ciliate; base with a thick ring of soft hairs, back sparsely covered
with long bristles with bulbous bases;, imperfect blade 1 to 1'5 in. long, -1 to "2 in.
broad, subulate, hardly decurrent; ligule short, minutely pubescent- Leaves in terminal
sets of 2 to 3, on much-jointed, loose-sheathed, purple branchlets, oblong-lanceolate,
attenuate at the base into a "2 in- long glandular petiole, ending above in a twisted
setaceous point; glabrous but roughish on both surfaces, or faintly hairy beneath,
scabrous on one edge; main vein narrow, shining, carried into the petiole, secondary
veins 3to 5 pairs, intermediate 5 to 7, transverse veinlets very prominent and regularly
tessellate; leaf-sheaths IDDSB, striate, 2 to 3 in- long, keeled, ending each side in a
thickened shaggy cdlus below the petiole, and produced upwards at the margin to
meet the ligule, and then bearing a few (S—8) long iff purple bristles; ligule long,
acute or truncate. Inflorescence of many paniculate racemes clustered at the nodes of
the culm, the joints of the branchlets bearing a large spathaceous bract enclosing 3 to 5
spikelets® with short pedicels; rachis smooth, slender, jointed; bract 5 to 2 in. long
and "4 to "5 in. broad, reddish-brown or yellowish, ending in a fimbriatB mouth and
bearing a leaf like imperfect blade. Spikehts 1 to 2 in. long with 2 empty glumes
and 4 to 8 fertile flowers, compressed; rachillse clavate, curved, minutely white
ciliate below the joint; empty glumes 2, pale, membranous, oblong-lanceolate, scabrous,
mucronate, keeled, 5—7-nerved, glabrous; flowering glumes ovate, long acuminate, dark-
coloured, scabrous-hirsute, prominently 9-nerved ; palea nearly as long as flowering
glumes, 2-keeled, minutely ciliate on the keels, ovate acuminate, usually bimucronate,
scabrous, 2-nerved between and 2-nerved on either side of the keels. Lodicules lanceolate,
acute, thickened below, 3-nerved, ciliate. Stamens exserted, anthers purple, blunt. Ovary
ovate, surmounted by a short style, speedily dividing into 3 feathery stigmas. Oa?yopsis
dark brown, linear-oblong, glabrous, furrowed on the back, acute. THAMND CALAMUS
SPATHIFLDRUS, Muwro in Trans. Linn. Soc. xxvi. 34 [partly).

North-Eastern Himalaya in Sikkim and British Bhutan, especialy on the Singalila
Ran®e above 10/)DO ft.. collected in flower by Kurz in 1868; by D. B. Clarke at
Yakfa, 11,000 ft., in 1859; by C. G. Rogers at Tonglo, 10,000 ft.; and by G. A- Grammie
a Phalut, 10DQ)) ft. in 1890. Leaf specimens have aso been collected by
H. C. Levinge, Rurz, G. King, myself and others in Sikkim, and abi)ve Chupcha in
woods at 95D0 to 1IDDID ft. by Griffith in Bhutan.

This species comes very near to A. gpathiflora, but after careful examination of
several specimens | have come to the conclusion that it is specifically distinct, and that
al the East Himalayan specimens placed by Munro under A. spathiflora belong to
A- arutata. It is a beautiful and interesting little bamboo, and differs in habit from
A. spathiflora also in having broader bracts, enclosing several spikelets, shorter leaves, a
haiiy calus below the petiole which is longer, longer mucros to the flowering glumes,
and a more acuminate palea which is nearly as long as the flowering glume.
G- A. GranmiB gives the name as BMbham (Bhutia), Bahain (Lepcha). On the hills
of Sikkim this species is easily recognized by the yellow culms and reddish brauchlets.

ANN. EDY. BOT. GTAIID. CALCUTTA, VOL. VII.
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PLATE NO. 17—Arundinaria aristata, Ramble. 1, leaf-branch; 2, flowering branch;
3, young shoot showing culm-sheaths—of natural size; 4, leaf-sheath; 5; bract with
spikelet; 6, spikelet spread out—much enlarged; 7, palea; 8, lodicules; 9, anther—,
ID, ovay ani stigmas, 11, transverse venation of lesf—enlarged. (No. 1 from
I1. 0. Levinge's specimen; rest from D- B. Clarke's)

17. ARUNDINAKIA FALDDNERI, Bth. and Hook, fil Gen. PL iii. 12D8.

A tall shrubby bamboo. Uulms fistular, probably 12 to 15 ft. high, -B to "8 in. in
diameter, smooth when young, covered with white scurf when old, frequently striped
yellow and green; node raised at the joint and marked below it by the persistent base
of the fallen sheath; internodes 8 to 15 in. long, walls "15 in. thick, branches many
from the nodes, fistular, joined with bracteate sheaths. Culntsheaths striate, hairy when
young, papery, straw-coloured when older, sometimes striped, 8 to 12 in. long, 2 to 3 in.
broad, ciliate Dn the edges, narrowed only at the top convexly into a truncate "3 to "4
in. broad mouth; imperfect blade subulate, recurved, 3 to 5 in. long, "2 to -3 in. broad;
ligule narrow, dark-coloured, hairy. Leaves soft, thin, dull green, oblong-lanceolate, 3
to B in. long, '5 to "8 in. broad, rounded or narrowed at the base into a "1 in. Ion*;
petiole; smooth on both surfaces, scabrous on the edges; man vein not prominent,
secondary veins 3 to 4, inconspicuous, intermediate 5 to 7, nu regular transvers".veinlets,
but few pellucid glands having that appearance beneath; leaf-sheaths glabrous, striate
ciliate on the edges, ending in a minutely ciliate narrow callus below the petiole; Iigulé
rounded, hairy, elongate. Inflorescence in large leafy panicles with racemose branchlets]
bearing, clustered at the nodes of a slender geniculate racing and supported by 2 to 4
or more cheffy bracts, one or more racemes of spikelets 1 in. long; bracts ovate-lancBolate
up to 1 in. long, truncate at tip or with a very small imperfect blade ; rachis of raceme
sinuously curved, flattened. Spikelets 5 to 7 in the raceniB; 1-flowered with a terminal
frBe rachilla bearing a very minute imperfect flower; rachilla with a ring of hairs below
the flowering glumB; empty glumes 2, membranous, oblong, acute or mucronate, 3- to
5-nerved, the midrib prominent, more than haf thB length of the spikslet; flowering
glumes ovate-lanceolate, 5—7-nerved, shortly mucronate, ciliate at the tip; palea as long
er bnger, 2-keBled, keels glabrous excspt at the very tip, shortly bi-mucronate, 1-nerved
on either side of keel. Lodicules 3, oblong, or obovate, acute, 3—5-veined, ciliate
on the edges, onB rather shorter and smaller. Stamens exserted, anthers obtuse or very
shortly apiculate, purple. Ovary ovate, glabrous, elongated into a thick style, which
is finaly divided into 3 long plumose stigmas. Caryopsis linear-oblong, furrowed on
one side, shortly acute. THAMNOCALAMUS FALCDNERI, Hook, fil MS, Munro in Trans.
Linn. S»c. xxvi. 34; Brandis For. Flora 5B3. BAMBUSA FLDRIBUNDA, Munro in Herb.
Trin. Coll. Dubl " BAMBUSDIDES, " Wall. Cat 5D4D. '

Himalayan range from Kumaon to Bhutan: collected by Wallich in Nepal in 1821-
by Strachey and Winterbottom at the Maihari Pass, KumaDn, BDDB ft.; by Dr. Jamieson
(Saharanpnr Garden collection); by 0. B. Clarke in Sikkim at Laghep, 9DDD ft in
J87B [No. 27780); by T. Anderson at Senchal, Darjeeling, 7D0) ft., in'I8BSE'by
G. A. Baromie at Tendong, 70DD ft., and by mysef near Darjeeling. ;

This species is VBIiy little known: it is clearly a Nepaese kind chiefly and
only just extends eastwards into Bhutan and westwards into Kumaon. The dates of
flowering are given by Wallich's collection of 1821 and C, B. Clarke's of 1875'
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T. Anderson® specimens bear the name Pummoon [Lepcha and G. A. Sammie's that
of Pao mung, which presumably is the sime. The small sheaths enclosing short sinuous
racemes of 1-flowered spikelets, with the absence of regular transversB veins to the
leaves, at once characterize this species. Judging from the figure and description, this
is the A. fahata, Nees, of Rivifeees 'LBS Bauibous,’ page 308. It is rpgularly
cultivated in Europe, and, according to a letter by Dr. M. T. Masters in Nature of
January 23, 1881, flowered gregariously a few years previously.

PLATE No. 18—Arundinaria Falconeri, Bth. and Hook. fil. 1, leaf-branch; 2, flowering
branch__of natural size; 3, culm-sheath—reduced to #; 4, bracts and raceme of spikelets;
5, spikelet; B & 7, empty glumes; 8, fli>wering glume; 9, paba; 10, bdicules; 11, anther.
12, ovary and style with stigmas; 13, caryopsis— enlarged. (No. 3 from G. A. Grammiea,
rest from D. B. Clarke's specimens.)

SECTION [|V.
18. ARUNDINARIA PRAINII, Gamble.

A smal wiry climbing shrub. Culms thin, slender, smooth, yellowish, curving, up
to 3D ft. long, "2 to "3 in. in diameter; nodes swollen in a well-marked ring; internodes
short, usually 8 to 9 in. long, longer in the middle, decreasing upwards, walls thick,
often quitB solid, branchlets fasciculate from the nodes, the leaves becoming smaller
upwards and finally very much reduced, aciculate. Culmrsheaths thin. somewhat scabrous
aBove, 2 to 5 in. long, "4 to "8 in. broad, attenuate convexly in the upper haf to
a very narrow point; imperfect blade short, "1 to "2 in., needle-like; ligule short, rounded.
Leaves small, thin, oblong-lanceolate, 2 to 4 in. long, "3 to "7 in. broad; rounded at
the base into a short "1 in. long petiole; ending above in long curved setaceous
points glabrous on both sides; one edge scabrous; main vein scarcely prominent, secondary
veins 2 to 3 pairs, intermediate 4 to 7, transverse veinlets none; leaf-sheath striate,
smooth, ending in a prominent glabrous callus below thB petiole and produced upwards
at the sides; ligule long, rounded, blunt. Inflorescence in terminal ov axillary panicles
bearing distant spikelets in the axils of sheath-like straw-coloured bracts; rachis very
slender, wiry, smooth, geniculate. Spikelets 1 to 14 in. long, on slender pedicels, bearing
2 to 3 empty glumes, 3 to B fertile flowers and a terminal imperfect flower, distichously
arranged on alternate sides of a wiry -flexuouse rachis; rachillte clavate, flattened,
empty glumes ‘usually 2, thB lower 1-keeled, ciliate Dn the edges, lanceolate, the upper
ovate, acute, 3—5-nerved, ciliate on the tip; Jhiuering glumes triangular, falcate, acute,
glabrous, 9- to 1l-nerved, nerves prominent; palm falcate, as long as flowering glume,
‘2—kee|ed, minutely ciliate Dn the keels, and at the acute or bifid apex. Lndicules 3, two
broadly ovate, 3-nerved, faintly ciliate, the third lanceolate acute, 1—3-nervBd. Stamens S,
hardly exserted, anthers purple, bluntly apiculate. Ovary oblong, hairy above; style thick,
bulbous at the base, papillose; stigmas 3, plumose. Caryopsis nhot known. MICRDDALAMUS
PRAINII, Gamble in Journ. As. Soc. Bengal, VoL lix ii. 207, PL vii.

Naga and Jaintia Hills in Assam, found by Dr. D. Prain in flower at Pulinabadza,
787D ft., Naga Hills, in 18*5, on the edge of a precipice; and by G. Mann on the
Jarain road, about 5" miles from Jowai, Jaintia Hills, 35DD ft.,, in 1889. | dso
identify with this the specimens collected by Mr. James Kollo in the Zulla Valley,
Naga Jlills, 5400 ft, in 1891.
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This graceful little climbing bamboo has B stamens, and, under the impression
that the character given by Bentham and Hooker to the section Trighssece was
permanent, | described it as a new genus, Micrvcalamus, in 1890- It appears, however,
from a note by Professor D. Oliver to plate 1969 of Hooker's 'lcones Plantarum,'
that not only was the name Microcalamus already pre-occupied, but that the authorities
a Kew saw nothing to prevent bamboos having the other characters of Anindinaria
being described under that genus in spite of a larger number of stamens, so that |
do not hesitate now to transfer my plant to Arundmaria. | cannot, however, agree
with Professor Oliver in referring A. Prainii to A. kurilensis, Ruprecht; for | can trace
no points of agreement except those of the 6 stamens and spikelets with about the
same number of distichous flowers, G. Mann gives the Naga name as Sampit, and
says that the plant is used for basket-work and for building huts. Mr. Rollo gives
the Naga name Kewa.

PLATK NO. 19.—Anindinaria Prainiiy Gamble. 1, 2; 3, flowering and leaf-bearing
branches from different parts of culm; 4, culm-sheath—of natural size; 5, spikelet and
bract; 6, flower open; 7, flower Dpen with glume and palea removed; 8, lodicules;
y, anther; ID, ovary and stigmas; 11, venation of lesf—enlarged. (No. 4 from Mann's,
rest from Prain's specimens.)

SPECIES OF WHICH THE FLOWERS ARE NOT KNOWN.
19. ARUNDINARIA MIDKOPHYLLA, Munrv in Trans. Linn. *SN. xxvi. 32.

A gregarious, low, csespitose shrub. Culms 2 to 4 ft. high; internodes 2 to 3 in.
long, veiy glabrous; branches many from the nodes, semi-VBirticillatee  Culm-sheaths
not known. Leaves small, narrow, linear-lanceolate or almost lanceolate, acute, -1 to '2
in broad, under 1 in. long, shortly mucronate, the margin amost membranaceous,
fimbriate or glabrous; Uaf-dwath often dark-coloured, striate, hairy above, long fimbriate
at the top; secondary veins 2 pairs, hardly conspicuous, transverse veinlets many,
not raised; UguU scarcely visible. BAMBUSA MICROPHYLLA, Griffith Journ. i. 242, 259, &p/

Bhutan: collected by Griffith at Sanah, 7DDD ft.,, and at other places between
6D00 and 1IDPDO ft.

It is possible that D. B. Clarkes No. 389D, collected a Soyung, 56DD ft.,
Khasia Hills, in 1BB5, described as dwarf, and said to be used for pony fodder, may
be this species, but the leaves are larger. Griffith describes A. microphylla as a dwarf
plant, 'forming large patches in wet places' and clothing the sward on the Dhong-

lail» Pass a IDODD ft.
No plate available—description after Munro.

2D. ARUNDINAUIA HIRSUTA, Mnnro in Trans. Linn. Soc. xxvi. 3D.

A small shrubby bamboo with single stems from the rhizome, Vulms grevish-
green, 4 to B ft. high, '2 to -3 in. in diameter, nodes glabrous, raised; intemodes Jp to
13 in. long, often strigDsely hirsute above, walls rather thin. Culm-sheaths thin, papery
about B in. long and 1 in. broad at base, striate, covered with long brown hairs!
rounded at top and ending in large, recurved, long-ciliate auricles; imperfect blade subulate,
acuminate, recurved; liguh narrow, pubescent. Leaves oblong-lanceolate, 3 to 5 in. Ion"E-'
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by "5 to "7 in. broad; rounded at base into a short, -1 in. long, broad petiole'; tip
a subulate, twisted, scabrous point ; smooth above, pale and strigosely white hairy
beneath; edges cartilaginous and scabrous serrate; man vein narrow, shinin;‘_
secondary veins 4 to 6 pairs, intermediate 7, transverse veinlets very numerous
straight, regular and strong; leaf-sheaths striate, covered with long iff bristles endin;‘
in a hairy calus and rounded, reflexed auricle bearing long, 4iff, almost SpineKSoant
hairy bristles; ligule elongate, hairy, often of dark colour. Inflorescence, etc., unknown.

Khasia and Naga Hills at 5000 and up ti 9500 ft.: collected by Griffith DH
rocks at Myrung, 5BOO ft.; by Hooker in 1850 in woods at Syong, 5,700 ft., and
Moflong, 6DQ0 ft.; by G. Mann at Myrung in 1890 under the Khasi name U-do/i, and
by D. B. Clake a Shiliong (No. 44551) and at Jakpho, Naga Hills, i)50D ft.,
[No. 51313) in 1885-85.

This pretty bamboo much resembles A. Wightiana, and might amost be placed
under it except for the very marked auricles and bristles of the cuim- and 1esf-sh Bahs
Mann says it is used for the walling of huts to hold the mud plaster. Munro refers,
to Hooker's having described it as possessing spinous stems, but says he has found
no trace of spines unless the very d4iff leaf-ciliee were referred to.

PLATE ND. 20—Arundinaria hirsuta, Munro. 1, leaf-branch— of natural size 2,
culm-shesth—reduced to \; 3. transverse venation of leaves—enlarged. |Nos. 1, 3 from
C. B. Clarke's specimen; No. 2 from G. Mann's.)

21. ARUNDINARIA GULLATLYI, n. sp. Gamble.

A small gregarious shrub. Culms thin, branches smooth, glabrous, striate, sometimes
channelled; sheaths of branchlets narrow, papery, with foliaceous imperfect blades and
long ligules. Leaves oblong-lanceolate, acuminate, pale green, 3 to 4 in. long by ®5 to
*8 in, broad; attenuate at the base into a short, "1 in. petiole; ending in a scabrous,
setaceous point; smooth above, whitish beneath; scabrous on one edge; man ven
dlender, shining, secondary veins 3 pairs, intermediate 5 to B, transverse veinlets
numerous, fine, regular; leaf-sheaths striate, ending in a narrow callus and sompwhat
produced at the mouth, which is furnished with a few, usualy 3, long siff bristles,
liguh rather long, triangular, pubescent. Inflorescence® etc.,, not known-

" Hills of S. Burma; gathered on Moolyet Hill, Tenasserim, a 6,000 ft. by G
Gallatly in 1875 (No. 275).

PLATE NO. 21.—Arundinaria Gallatlyi, Gambia. 1, 1eaf-branch—of natural size; 2’

leaf-sheath; 3, transverse venation of lesf—enlarged (from Gralatly's specimens).

22. ARUNDINARIA JAUNSARENSIS, n. sp. Gamble.

A graceful reed-like small bamboo, with single culms arising at intervals from a long
creeping rhizome, the intervals 2 to 3 feet long; scales of rhizome straw-coloured,
shining, ovate-acute, imbricate, about 05 in. apart; rhizome 0-3 in. diameter, jointed, joints
*5 to "B in. long. Cuhns bright green, glaucous when young, greenish-brown when old,
smooth, 10 to 15 ft. high, 05 in. in diameter; nodes marked by a narrow ring; inter-
nodes 9 to 11 in. bng; branchlets from the nodes semi-vertftillate, rather few. Uulm
sheatfo 6 to 10 in. long by 15 to 2 in. broad at base, shorter than the intemodes,
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straw-coloured, papery, striate, transversely veined, ciliate on the edges, somewhat rounded
and gradually narrowed to a truncate apex of 2 to '3 in, which has on either side
a narrow falcate auricle with a few long kiiff hairy bristles; imperfect b ade Darrow
subulate, recurved, 1 to 3 in. long by "2 in. broad; liguk short, truncatB, pubescent!
Leaves thin, lanceolate acuminate, 4 to S in. long by "B to -7 in. broad N, qual.}
cuneate at the base into a slioit petiole, smooth above, slightly rou"h benea.'fr.r
scabrous-serrate on the edges; main veins hardly prominent, secondary veins 4 t, ;
pairs, intermediate 7 to 8, transverse vein'ea numerous, prominent, stralght ob|';q
[@bout 100 per in.), with often pellucid dots between them; leaf-sheaths smooth striatT
keeled, ending in falcate auricles with few (usually 5-6) iff bristles; ligule short, truncate*
pubescent, Inflorescence, etc., unknown. !
Hills of Jaunsar in North-West Himalaya, near Mundali, at 7DDD to 8,000 ft. 1892
This handsome species is at once distinguished by its single cuims arising fro
long creeping jointed rhizome, often 3 feet long between the stolons; by its” aurlcled
sheath, green culms and leaves thinner than those of its nearest neighbour A. spathlflora

It is used for basket-work, and is apparently confined to the onu Iocallty

PLATE "No. 22—Arundinaria jaunsarensis, Gamble. ], leaf-branch ; 2, culm with
sheaths; 3, culm-sheath—natural size-, 4, rhizome—much reduced; 5, transverse venation
of leaf ; B, leaf -sheaths—enlarged (from fresh specimens).

23. ARUNDINARIA RDLEDANA, Ny, Py Gamble.

A shrubby bamboo with stoloniferoua distant culms, the rhizomp* * £ L
i - i £L J - uua A frrst covered
with shining, acute, |mbr|cat|ng scales, atterwardSJomted the joints about »5 iy Ip g

Culms about B ft. high, -4 in. in diameter, slightly rough, grgg, at first, afterwrd’s
yellow, somewhat flattened on one side; nodes somewhat swollen, lower ones koot
internodes 8 to 12 in. long, walls rather thin, lessthan -1 in. Culmsheaths4to B in:1”

1 to 2 in. broad, at first covered with scattered appressed bristles, afterwards ’\gp{’\

shining, ciliate on the edges narrowed convexly in the upper third into a r~~J
P i j "Jd_ i ~ j-tuner broad

truncate mouth, which is furnished with long, recurved, rounded, falcate auricles with
long bristles ; imperfect blade 15 to 2 in. long, narrow, subulate, recurved ; Kgls na ow
Leaves 5 to 8 in. bng by 1 to 215 in. broad, oblong-lanceolate; rounded a/thg
base into a short, very broad, flat petiole; ending above in a rather short at.  oiut;
smooth above, sparsely hairy beneath; the edges cartilaginous, spinulosB-scabrTus®main

veins hardIy seen above, shlnlng beneath, secondary veins 8 to If)y nm" ; 4- J .
' " ' pairs, intesmegigte
about 7, transverse veinlets very prominent beneath, numerous, straight and - ; 1

haf sheaths striate, sparsely stiigose, hairy, ending in a narrow line and°, rounded, lonV
ciliate auricle ; ligule long, membranous, deeply cleft. Inflorescence, etc., not knownu f‘t’\

Naga Hills: found by James Rollo in the Zullah Valey at 50DD to 7 \)\\)n
in 1889, and by Sri Gopa Banerjoe the sarm year, and sent by 3. Mamn '

it

This is a remarkable species on account of the breadth of its leaves,,;
rhizome and distant culms and in the character of the culm-sheaths it " A *
A, jaunsarensis. It is kngwn by the Naga name of Jipvd. bm W

PLATE NO- 23.—Arundiaria Rvihana, Gamble. 1, leaf-branch; 2, rhizoms d !
of natural size 3, culm-sheath -reduced; 4, leaf-sheath-much enla® 3~ A T ~
r T3 ii 5 - «CA wiwgjd . all from

J. Bolio's specimBiig
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24. ARUNDINARIA SUBEKECTA, Munro in Trans. Linn. Soc. xxvi. 32.

A graceful, wiry, erect shrub, growing in thick clumps. Culms ID to 15 ft. high,
*3 in. in diameter, olive green, smooth; nodes slightly swollen; internodea B to 10 in.
long, cavity very small ; branchlets in whorls from the nodes. Culm-sheaths 2 to 6 in.
long, -5 in. broad at base, thin, papery, striate, glabrous, gradually attenuate upwards to
a naked or fimbriate mouth ; imperfect blade subulate, leafy, "5 to 15 in. long, recurved ;
ligule long, fimbriate at tip. Leaves narrow, linear, 2 to 4 in. long, "2 to -3 in.
broad ; narrowed at the base into an extremely short petiole; tip setaceous, edges
revolute ; smooth above except the scabrous marginal veins, pab beneath ; edges
scabrous serrate; main vein narrow, not conspicuous, secondary veins 3 to 4 pairs,
intermediate 4 to 5, transverse veinlets none or very scarce, pellucid glands many;
leaf-sheaths striate, loose, glabrous or slightly hairy when young, ending in a calus
and somewhat produced, with a few very deciduous bristles; ligule rather long, pubescent.
Infloresenoe, etc., not known.

North-East Himalaya and Khasia Hills : collected in 18D at the Moosma falls,
Khasia Hills, 4DDD ft., by Hooker (No. 558); and at Kalapani, 49)) ft., by Griffith
iNo. 14D7). | dso identify as this C. B. Clarke's No. 1912D from Shillong [which
1 have figured in default of a specimen of the type) ; G. Mann's specimen No. 8 from
the Khasia Hills, 50Dt) ft.,, 1885, named, U-kadai-namlang, and from the Mahtedu river,
Jaintia Hills, 45D0, named Lombnang, namlanj, gathered in 1889 ; and those sent by
Mr W_A. Kennedy in 1891 to the Calcutta Botanic Garden from Sikkim, though this
latter has a more hairy, leaf-sheath, and more ciliate leaf auricles.

Used in building native huts. It would probably make excellent fishing rods.

PLATE NO. 24. Arundinaria suberecta, Munro. 1, leaf-branch; 2, culm; 3 & 4, culm-
sheaths— of natural size; 5, leaf-sheath; B, transverse venation of lesfF— enlarged. (Nos.
1 5 Sfrom D. B. Clarke's specimens; Nos. 2, 3, 4 from G. Mann's)

H ]

25. ARUNDINARIA KURZII, n. sp. Gamble.

Apparently a bushy shrub. Culms "3 to "4 in. in diameter, smooth ; nodes marked

"th &"thick ring and bearing very numerous, long, wiry, filiform, geniculate branchlets.
"Eeaves very thin, linear-lanceolate, 2 to 4 in, long, '2 to -3 in. broad, tapering
ua-l‘} a U base into a very short petiole; acutB above with a short point; smooth
f\, surfaces except for a few long white bulbous-based hairs Dn the veins

o ~0- .
V> tli s iffBS smooth ; main vein thin pale, secondary veins 2 pairs, intermediate

;en::" [‘ t_rffsverse veinlets very few and inconspicuous ; leaf-sheaths slender, striate,
ending m a Smal calus and slightly produced at the edges, and furnished with a few
thin cilia; ; Ugute short, sometimes ciliate. Inflorescence, &c, not known.

Coasts' of Southern Burma : collected by Kurz on his last tour in 1878.

It is not quite certain in what exact locality this was gathered, but the plant
is quite unlike any other species of the eastern region, though it comes near to
A. falcata of the Western Himalayas, It is remarkable for its very thin haves and
genir.ulate pale branchlets.

PLATE NO. 25._ Arundinaria Karzi® Gamble. 1, leaf branchlets with part o culm.

une

ANN. ROT. BOT. GTAHD. CALCUTTA, VOL. YIlI.
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26. ARUNDINARIA MANNII, n. sp. Gamble.

A dender, graceful, tufted, climbing, wiry bamboo. Culms solid, having no caV|ty -5
in. thick, 3D ft. high, much branched; nodes thickened, bearing many geniculats branchlets-
internodes 3 ft. long, smooth. Culm-shsaths 12 to 18 in. long, convolute, apparently
persistent, very thin and slender, "2 to "3 in. broad at the top, rough with sparse,
giff, brown, appressed bristles; imperfect blade inserted on the sheath with the same diameter
and continuous with it, very long, linear, often 9 to ID in. in length, point long, setaceous,
closdly appressed hairy within at the base; ligule narrow, dentate. Leaves B to 9 in!
long, -7 to nearly 1 in. broad, thin, papery, lanceolate; rounded or attenuate at the base
into a short, "1 to "2 in. long, wrinkled petiole ; the point at first thickenad and scabrous
hirsute, then surmounted by a long, setaceous, hair-like apex; smooth above except tho
scabrous points on marginal veins, somewhat glaucous and sparsely rough hairy beneath-
scabrous on one edge; midrib vein narrow, shining, secondary veins about 5 pairs
intermediate 5 to B hardly recognizable from the secondary, no transverse veinlets:
leaf-sheaths glabrous, striate, ending on one side in a round shining calus without
auricle, on .the other in a short pointed auricle with a few long diff bristles' ligule
small, hairy, ciliate. Inflorescence, & c, unknown. b

Jaintia Hills in Assam a about 3DDO ft.

X very curious species, which has been placed in this genus on account of 't
resemblance generally to A. Prainii, especidly in the solid cums. The very lonn
narrow sheaths are remarkable, and in its leaves it resembles Cvphalostavhyum ~ It was
found a Amkasur, about five miles from Jarain, in April 1889, by G. Mann ‘and it is
cadled Benmg (Khasia). Mann states that it is much used, split, as a bindinb material
in building huts.

PLATE NO. 23—Arundinaria Mannii, Granble No. 1, leaf-branch; 2, culm-sheath—
of natural size; 3, leaf-sheath, both sdes—enlarged.

2. PhyllostauhyS, Svh. and Zucc.

Shrubby csespitose bamboos.  Culms smooth, flattened on one side; nodes promlant-
internodes rather short; branches fasciculate at the nodes. Vulm-sheaths papery, strlate
rounded above; imperfect blade narrow, subulate. Leaves petiolate, articulate on the sheath’
small or moderatB-sized, transverse veinlets very numerous, tessellate; |eaf-sheaths Ioose
smooth. Inflorescence consisting of spicate branchlets arranged in a leafy terminal uanlrlB
the spikelets supported by prominent imbricating bracts which are sheath-like and bem_
sometimes a leafy imperfect blade. SpikeUts 2 to 3, alternate, with 1 to 4ferti|ef|ower
and a terminal imperfect one; rachilla articulate between the flowers and produced bevonr!
into a terminal imperfect flower; empty glumes 2 to 3, many-nerved, usually unequal”
glabrous, often ending in a leafy imperfect blade; flowering glume ovatelanceolatej m;nyz
nerved, acuminate; pdea scarcely shorter than flowering glume, narrow, 2—kee|ed m
nerved, often bimucronate. Lodkules 3, usually unequal, lanceolate, acute, veined St o )
3, long-exserted, filaments filiform; anthers linear. Ovary stalked, rounded, glabrous- tI
long, dividing above into 3 long feathery stigmas.  Varyopsis not known. 5ye

Distrib.—Eastern Asia, in China and Japan, extending westwards to the Him 1
and hills of Assam, and containing five or more species. The most important of thege
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not here described, is probably P. nigra, Munro, which is indigenous in China and Japan
and is cultivated in Europe and in the Indian hills.

Leaves thin, leaf-sheaths long brigtly dligteat mouth . - - 1- P- bnmbusoides.
Leaves thick, leef-shBaths with hardly any brishsatmouth . - 2. P. Maimii.

1. PHYLLDSTACHYS BAMBUSDIDES, Seb. and Zucc, Abh. Akad. der Phys. Wissensch.
Milnchen iii. 745, tab. 5, fig. 3 (1843).

A csespitose shrub.  Culms graceful, yellow, smooth, If) to 12 ft. high, about "5 to
*7 in. in diameter or less, flattened on one side in alternate internodEs; nodes prominent,
glabrous; internodes short; branches semi-verticillate from the nodes. Uulm-sheat/is 5 to
10 in. long, 1 to 2 in. broad, thin, papery, striate, rounded above into a short neck
and truncate, the margins produced to meet the ligulo and furnished with a few
long iff cilia;; imperfect blade narrow, subulate, recurved; ligule long, blunt, dentate.
Leaves thin, oblong-lanceolate, 3 to 4 in. long usually, "5 to "1 in. broad, rounded at the
base into a "1 to "2 in. long, black, hairy petiole, ending above in a setaceous point;
smooth above, glaucous beneath, and with white iff hairs below; scabrous-serrate on
one margin; main vein prominent; secondary veins 5 to B pairs, intermediate about 7,
transverse veinlets very numerous, finely tessellate; lea/sheaths loose, keeled, striate,
glabrous, ciliate on one edge; usually furnished at the mouth with several long iff bristles
on a short auricle; ligule rather prominent, rounded. Inflorescence a large leafy panicle
of bracteate spikes of spikelets; the bracts short, obtuse, sheathing, paleaceous with a
leafy imperfect blade; spikelets in each bract 3 to 5 fertile. Spikelets 1 to *2 in. long,
1 to "2 in. broad; empty glumes 2, lower very large, sheath-like, bluntly truncate,
with a foliaceous green cordate blade, which becomes smaller or disappears in the
upper flowers, upper short, "3 in. long, oblique, keeled, ciliate on the keels, few-nerved,
those of upper flowers longer and more unequal sided, in terminal spikelets sometimes
wanting; flowering glumes ovate, acuminate, "8 in. long by "3 in. broad; main nerve
strong secondary 5 to B pairs; palea about as long, narrow, 2-keeled, minutely scabrous,
ciliaté’ on the keels, bimucronate. Lodicules ovate-lanceolate or ob-lanceolate, sometimes
emar*inate or bifid, shortly ciliate, 3—7-veined, unequal. Stamens very long, exserterl,
drooping; anthers "4 in. long with the connective apiculate. Ovary depressed, ovoid,
glabrous, stalked at the base, surmounted by a very long 1 in. to 12 in. style finally
divided into 3 long, minutely feathery stigmas. Uarj/opsis not known. Seudel Syn.
339- Munro in Trans. Linn. Sue. xxvi. 3B; Franch. et Sab. Enum. PL in Jap. cresc. 182.
PHYULOSTACHYS MEGASTADHYA, Steudel Syn. 339; Walp. Ann. i. 945. BAMBUSA RETICULATA,
Rupr. Bamb. 58. BAMBUSA BIFOLIA, Seb. MS jtestc Munro).

North-East Himalaya, Mishmi Hills: collected by Griffith at Premsong's village—see
Journ P 38-_ Distrib.—China and Japan, cultivated in Europe and elsewhere, eg. in

s -
Simla.

Munro has identified Griffith's plant with the well-known China and Japan species,
bub apparently nD flowers have been seen. | have consequently taken my plate from
a Hongkong specimen in the Calcutta Herbarium. But G. AJan has sent | eaf -speci-
mens o two species of PHYLLDSTADHYS, one of which seems to agree with this, but
cannot be certainly identified without flowers, and the other appears to be new [see below).
Griffith described hisplant as 'a smal hard bamboo which forms excellent walking
sticks' Mann's specimens were collected from cultivated plants found in the Sibsagnr

ANN. EDY TRT. GAKD. CALQUTTA VOL. VIT.
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district, and said to be wild in the Naga Hilla ThB roots ars stoloniferous and the
native names are Deo, bih (Assamese). ’

PLATE NO, 27.—Phyllostachys bambusoides, Sieb. and Zucc. 1, leaf and flower branch__
of natural size; 2, outer empty glume; 3, flowering glume; 4, palea; 5, lodicules;
B, anthpr; 7, ovary, style and stigmas; 8, transverse venation of lesf—enlarged. [All
from a Hongkong specimen collected by D. Ford, now in the Calcutta Herbarium.)

2. PHYLLOSTADHYS MANNII, n. sp. Gamble.

A csepitose shrub.  Culms 15 to 2D ft. high, 1 to 12 in. in diameter; internodes
8 in. long, yellow, flattened on one side. Culm-sheaths papery, straw-coloured, 8 to
9 in. long, 1 to 2 in. broad, rounded at the top and truncate; imperfect blade 2 to 3 in.
long, recurved, narrow, subulate, decurrent on the sheath; ligule broad, long-pectinate.
Leaves thick, 4 to 5 in. long, "5 to "8 in. broad; rounded at base into a rather long
-3 in. petiole ; shortly acuminate at tip ; smooth and glabrous on both surfaces except a
few white hairs near the midrib below; spinulose-serratB on one edge; main vein
prominent below, shining, secondary veins 5 pairs, intermediate 7 to 8, transverse
veinlets exfremely numerous and very finely tessellate; leaf-sheaths loose, glabrous,
smooth, straw-coloured, ending in a narrow ciliate calus with a few deciduous bristles;
ligulershort.  Inflorescence, etc., unknown.

Cultivated at Shilbng, Khasia Hills, 5000 ft., and said to have come from the Naga
Hills: collected by G. Mann in 1889, and caled Deo.

This is a pretty species which | cannot identify with any other | have seen, and
which | consequently describe as new, but with some diffidence. | have received speci-
mens from J. W. Oliver, collected from plants cultivated at Bernardmyo and caled by
the Shans ' 3lai-pang-piik which | think belong aso to this species. ThB culms are
used for walking sticks.

PLATE NO. 2%,—Phyllostachys Mannii, Gamble. 1, leaf-branch; 2, culm-sheath—both
of natural size.

Sub-tribe 2—EUBAMBUSEA.

Filaments freB.

PahsB not at all or slightly cleft, all kBBled . ... 3. Bamus
Palese dBeply chft, uppBrmDst not kBeled. . . . 4. Thyrsostauhys.
Filaments connate in a thin tubB.
Spikelets many-flowered ; all thB palero 2-keelel . .. 5.  GigantoMoa.
Spikeltits fEW-flowsred ; paleae of upper flower none or,
like the glumBS, not keelel. . . . . . . . 5 Oxytenanthera.

3. Bambusa, Schreber.

Arborescent, or shrubby, or rarely climbing bamboos, sometimes thorny, sometimes of
large size; a few species gregarious. Culms from a thick rhizome, usually ceespitose, occa
sionally dDlonfeeDUS from bng underground shoots.  Culm-sheaths various, the sheath

¢ usually broad and the imperfect blade broad, triangular in shape. Leaves smal to moderate-
sized, rarely large, linear or Qblong-lanceolate, acuminate, shortly petiolate; leaf sheaths
variously auricled. Inflorescence more usually a large leafless compound panicle bearing
spikelets in heads in spicate branchlets; sometimes in leafy panicles or paniculate spikes,
and occasionally short. Spikelets with 1 Dr many fertile flowers usually supported by
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1 to 3 empty glumes ; flowering glume ovate-lanceolate, usually mucronate,» paha two-keeled,
the keels ciliate or not, the point usually entire. Lodiculps 3, membranous, generally
obtuse, ciliate. Samens 6, filaments free, often exserted; anthers narrow, tip obtuse or
apiculate or penicillate. Ovary oblong or obovate, hairy at the apex; style short or
elongated,” stigmas 1 to 3, plumose or hairy, Varyopsis oblong or linear-oblong, acute or
obtuse, furrowed on one side; pericarp thin, adherent; embryo conspicuous.

DISTRIB.—Besides the 24 Indian and Straits species herein described, there are about
6 Chinese \B. tuldvides, MunrDj B. anguhta, Munro; B. breviflora, Munro; B, flexuvsa,
Munro; B. Bewheyana, Munro, and B. Oldhami, Munro) and 1 Malay species [B. uornuta,
Munro) which arg well known; and there are aso about 7 species from Eastern Asia and
12 from the Malay Islands which are only very imperfectly known and described. Df the
24 here described, 8 belong to the Western Peninsula, 9 to the Burmese region, and 5 to
Malaya and the Islands of the Bay of Bengal, while 2 [B. wulgaris and.B. nana) are
cultivated species frequently met with throughout the Indo-Malayan ard, and ciB of
them (2?. wvulgaris) adso in Americaa. Only one is certainly known from Australia, viz. :
B. aruhemica; von Muell. from the North-East.

Analysis of the species.

Culms without spines to the branches.
FertilefIDWBraseveral.
Spikelets cylindrio. SECTIDN |.
Spikelets in IDDSB heads.
Arbor BScent.
Culm-shBaths, wherB known, with imperfeut blaie trian-
gular from a broad base.
Culm-sheaths with large auricles.
Pal B® ciliats un the keels.
Spikelets long.
Spikelets many.

Anthers obtuse 1. 22. TnHa
apiimlata 2. B. nutam.
psnicillate . .3. B. terps.

SpikBlets few. . . . . . . . 4 22 Rideyi
' Spikelets short. . 5. B. burmaniea
Paleee not oiliate on 1B kesls 6. B. pulymmpha.
Dulm-sheaths with small auricles . 7. B. pallida.
Culm-sheaths with narrow imperfect bladB and without
auricles . . . ... fi. B. affinu.
Culm-sheaths with inflated imperfect blade, leaf-tip
shaggy. . . . . . . . . . . . . . 9 B. khamm.
Shrubby. . . . . . . . . . . . . . . . . ID. B nana
Spikelets in denB heads, ovat . .« . . . . . . . . 11 5 Bahooa
Spikelets flattened. SECTION 1.
Spikelets apparently 2-cleft, few-flowered. . . . . . . 12. B. wlgaris.
SpikBlets with distichous flowers.
Fertila flowers 5 to 6.
Anthers blunt or with 1 hair only at tip. . . . .13. B. Bingham*.
AnthBrs acute with 3 or more hairs at tip. . . . .14. B. Kmgiana

Fertile flowBrs many, about 10, HD lodicules. SeCTION I11. 15. £. hneata.
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Fertih flowers fBw.

FBrtile flowers2 ID 3. secTiIDN IV. . . . . . . . . . . .16. B. tchizostachyoides
Fertile flowers 1 only. SECTION V.
Heads small distant, haf auricles long ciliate . . . . 17. B. Siffithiana
Heads largB, leaf aurioBfl not long ciliatB. . . . . . . .16, B. Wrayi.

Culms thorny. SeCTION VI.
Culm-shBaths Bhort, tang-ami ded; spikelets usually elongate, rachillBB

evident. . . . . . . . . . . . . . . . . . . . 19 5 Blumeana
Dulm-shBaths long, nt>t auricled; spikdlets short, acute; rachillee not
eviiBnt. . . . . . . . . . . . . . . . . . . . 25 B. arumlinaeea

Species of which the flowers are not known.

Dulms yellow, erect; leavBS glabrous, sheaths with naked auricles . . . 21. B. aurkuhta.

Culms ereDt; leavBS narrow, hairy near the baeB below and ou Uaf sheath . 22. B. vilhsula.

Dulms scanient; leaves glabrous, leaf sheaths with long bristles . . . .23, B. Manlersi.

Culms scanient; leaves with Bhaggy margins near the tip. . . . . . 21 B. marginata.
SECTION 1.

1. BAMBUSA TULDA, Roxb. ITort. Beng. 25 (1814).

An evergreen or deciduous, ctespitose, arboreous, gregarious bamboo. Uulms green or
glabrous when young, grey-green when older, sometimes streaked with yellow, 20 to 7D
feet high, not or little branched below, 2 to 4 in. in diameter; nodes not swollen
the Wer ones fibrousrooted; internodes 1 to 2 feet long, whitesnurfy when ver);
young, ringed with white below the nodes, the walls thin, -3 to -5 in.; branches
many from nearly all nodes, thoB of West ones thin, nearly leafless, horizontal.
Culmsheaths about B to 9 in. long, 6 to ID in. broad, smooth or whitish-powdered
or covered with appressed brown hairs without, often white-powdered within; slightly
attenuate upwards and rounded or triangularly truncate at top; imperfect Math
broadly triangular, rBniform or cordate, cuspidate, erect, hairy within, the base decurrent
into rounded, large, long-fringed auricles, Dr a wavy narrow-fringed band along the upper
edge of the sheath; UguU narrow, entire. Leaves linear-oblong or linear-lanceolate,
6 °to ID in. long by *7 to 15 in. broad; usually rounded at the base into a short
1 in., often hairy petiole; acuminate above in a subulate twisted point ; glabrous
above' Bxcept for the scabrous veins near the margin on one side, glaucescent and
puberulous beneath; scabrous on the edges; main vein rather narrow, secondary veins
6 to ID, intermediate 7 to 8, pellucid glands faint, scanty; leaf-sheath striata, glabrous,
ending in a smooth callus and an oblong rounded auricle, fringed with long, thin,
whitish bristles; lijuh narrow, inconspicuous. Inflorescence variable, sometimes an immense
radical leafless panicle, sometimes a short leafy paniculate or spicate branch; branches
spicate, bearing interrupted clusters of few (I to 5) usually fertile long spikelets, supported
by shining chaffy bracts, rachis smooth, striate. SpiMeU variable in length, 1 to 3 in.
lonn- -2 in. broad, sessile, glabrous, cylindrical and acute at first, afterwards divided into
maﬁil flowers separated by conspicuous rachilliB, bearing first 1 to 2 short bracts, then 2
to 4 usually gemmiparous empty glumes, then 4 to 6 fertile flowers, and finally 1 p, 2
imperfect ox male terminal flowers, empty glumi acute, many-nerved; flowering glume
many-nerved, glabrous, sriate, "5 to 1 in. long, -3 in. broad, ovate acute or acuminate,
mucionate, sometimes minutely ciliate on thg edges; palm rather shorter, boat-.haped,
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2-keeled, with long white ciliae on the keels and penicillatB at the tip, 5 to 7 nerves in
the hollow between the keels; rachillce clavate, flattened, stiiate, glabrous except on the
ciliat3 tip and occasionally thB faintly ciliate edges, articulate below thB glumes, so that the
spikelet readily breaks up. Lodiculcs 3, "15 in. long, two cuneate, oblong, obliquely truncate
thickened and fleshy below, especially Dn DB side, hyaline and about 5-nerved above, ths
upper part long-white fimbriate ; the third not thickened, hyaline, acute, long-fimbriate.
Samens long exserted, anthers '3 to -4 in., purplo, glabrous, blunt at the tip or emarginate.
Ovary obovate-oblong, white, hairy above, surmounted by a short hairy style which
is early divided into 3 long plumose wavy stigmas. Caryopsis oblong, hirsute at the
apex, furrowed, '3 in. hug. Roxb. FL Ind. ii. 193, lIcon. ined. t. 141)3; Munro in
Trans, Linn. Soc. xxvi. 91; Brandts For. Flora 5B6; Kurz For. FlI Burma ii. 552. B.
MADALA, Bnoh.-llam. Wall. Cat. 5026A; BAmMBUSA, Wall. Cat. 5D27, 503DB, 5030D.
DENDRDOALAMUS TULDA, Voitjt Jlort Sub. Cab. 718.

Central and Eastern Bengal, Assam and Burma, adso in the hills of the Northern
Circars (if 1 am right in considering the common gregarious bamboo of the hills of thB
Goln-onda Agency in the Vizagapatam district to bB this species) and probably in those
of Orissa It is cultivated all through Eastern Bengal and Burma, and is probably
the most common kind in the Lower Bengal rice country and in the Assam valleys.

It is by no means easy to distinguish this bamboo in the Herbarium from somB
of its neighbours when the flowers are not present; even when growing it is not
always easy to recognize it from B. nutans. It varies, however, a good deal, both
in the size of flower and size and shape of leaf and culm-sheath, and this piobably
accounts for its many native names. | have a large series of specimens from Assam
through Gr. Mann which bear the names Mirtenga (Sylhet), Wati (Graro), Wamuna,
wayi, nal-bans (Assamese), Dewbam [Assam-Burmese), Bijnli, jati, jao, t/hora (Kamrup).

Roxburgh gives the names Tulda, jowa (Bengali); Peka (Hindi). | have specimens
of my®* own collecting from Jalpaiguri and Buxa in the Western Duars caled
Eiranti and Matela, and these dso | identify as B. Tulda. C. B. Clarke has

kindly <aven me specimens collected by himself at JessorB, Barisal and Rangpur. In
ChittaTUia it is caled Mitmoa, MriUnga) and specimens were collected by J. L. Lister
in 18?8 °and by R. Ellis in 1886. The Burma specimens collected by Brandis, by
Kurz in Martaban and Pegu Yomas jNo. 154), as well as those lately sent me from
the Meza Forests in Upper Burma by J. W. Oliver, Conservator of the Eastern
Circl@ are named Thaihva (Burmese), and differ frnrm the Bengal and Assam
specin’1ens by having smaller flowers, thB spikelets rarely longer than 15 in. and tha
ft " a- nlumes 4 inj AUt x SeB no reason o ganargte thsm. As enumerated by
MUWEFO °i had been previously collected by Roxburgh, Wallich, Griffith, Hamilton,
M t s and others, and the Calcutta Herbarium has specimens from many collectors.
ad regards its years of flowering, it undoubtedly has the habit of flowering gregariously
over considerable areas, but single clumps, as has been observed in the Royal Botanic
Garden of Calcutta, if badly treated by over-cutting or partly uprooted, will often
produce flowers without any general flowering. Kurz collected flowers in 1857-68,
Clarke in 1B72 and again in 1884, al in Bengal; Mann's collectors sent it from
Assam in 1889, and J. W- Oliver from Burma in 1892. In Chittagong it was gathered
in flowur in 1876 and 1886. Thg culms ara used for al general purposes, and they
are strong, but cannot approach those of B. Balcooa, as Roxburgh pointed out.

A that if seasoned ia water they become mora durable, otherwise they
Rozburgl says
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ae™ soon devoured by a small Bostrickus beetle. They are used for building scaffolding
ther making of mats and baskets, and when very young, they .., "according; fr
Koxburgh, pickled and eaten. " -

PLATE NO. 29.—Bambusa Tulda, Roxb. 1, leaf-branch; 2 & 3, parts of flowering
panicle—of natural size; 4 & 5, culm-sheaths— reduced considerably; 6, leaf-sheath- T
spikelet when young; 8, do. when older; 9, flowering glume; ID, palea; 11, lodiclles
12, anthers; 13, ovary, style and stigmas; 14, caryopsis—all enlarged. [No. 5 from KurZ
drawing, No. 14 from Wallich's 5027; rest from fresh specimens collected in the Royal
Botanic Grarden, Calcutta)

2. BAMBUSA NUTANS, Wall. MS in Herb. 5 031.

A moderate-sized graceful bamboo, with culms arising singly from a creeping rhizome
much branched above, naked below. Culms green, smooth, not shining, white-ringed
below the nodes, 2D to 40 ft. high, 15 to 3 in. in diameter, straight; nodes not much
raised, often hairy, lower ones bearing rootlets; internodes 15 to 18 in. long, thick-walled
Culmesheaths, rather variable, B to 9 in. long, covered on the back with appressed
scattered black hairs, the base bearing a ring of soft deciduous-hairs; roundedly tmn t
at top; imperfect blade of. lower nodes and uppermost shoots B to 9 in Ion*' rI va
broad, that of middle nodes shorter, acute, margins recurved, cIothed W|th|n WIR‘YI
appressed black hairs, rounded at the base and again decurrent on the ton of th h eath
and bearing large waved auricles, one usually erect, the other decurrent both d éLy
furnished with long curved bristles; ligule '1 to '2 in. smooth, dentate. Leaves V Bar-
lanceolate, 5 to 12 in. long, 1 to 15 in. broad; rounded or attenuate at the basB ';nt

a®l to "2 in. petiole; ending above in a twisted scabrous point; green on both Sld

when fresh, when dried white beneath, glabrous above except the scabrid hairs on th
midrib and marginal veins, glabrous or slightly hairy beneath; scabrous on the ed BE;_
main vein rather narrow, prominent, pale beneath, secondary veins 7 to ID’ interme(f‘a‘fa'
S to 9; pellucid glands frequent; leaf-sheaths striate, hairy when young, endin_ '
smooth callus and produced in a falcate auricle with a few long bristles; Ilgule eon t rI
obtuse, hairy. Inflorescence a iff panicle bearing spicate branches with clusters o l?ﬁ’
erect spikelets in bracteate heads, rachis smooth. Spikelets many, sterlle, Dr ka T
gemmiparous glumes, few fertib, "7 to 1 in. long, glabrous, acute; empty glumes 2 tg
3, glabrous, mucronate, gemmiparous; fertile flowers 3 to 5; flowering glumes ovate
acute, mucronate, many-nerved, minutely hairy within; paha flattened, shortsr than
flowering glume, ovate, 2-keeled, with the long whitB cilise on the edges of the keels
overlapping; rachillce clavate, hairy and ciliate at the top, uppermost 2 to 3f|owerS
usually imperfect. Lodicules 3, broad, obtuse, long fimbriate, fleshy at first, many-nerved
one narrower than the other two. Stamens sometimes 7, anthers long apiculate or sli*htl '
penicillate at apex. Ovary sub-obovate, stalked, glabrous below, pubescent above;”styl%
short pubescent, stigmas 2 to -3, shortly plumose, twisted, nearly glabrous. Caryopsis
oblong, obtuse, hairy on the top. Munro in Trans. Linn. Soc. xxvi. 92; Brandis For
Flora 5B7. BAMBUSA FALDONERI, Munro in Trans. Linn. Soc. xxvi. 95 [in part). BAMBUSA"
Wall. Cat. 5 03 DA. g

Lower Himalaya from the Jumna to Assam, Eastern Bangal. It is doubtful if this
is really wild west of the Sarda, but it is very common in villages and aong roads
and canda in Dehra DUn. In the Sikkim Hills it is found up ta 5010 ft.
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This species is extremely difficult of separation from By Tulda, Eoxb., when flowers
are not available: the leaves and culm-sheaths agree very nearly, and it is only 'in
flower or growing that the two can be distinguished- The best distinction is that of the
culms, which in B> nutans come singly from a creeping rootstock, while in B. Tulda
they are from a csntral tuft, but even this is not a constant character. The spikelets
are much differ and shorter and the bristles of the leaf-sheaths are usualy spreading-,
while those of B, Tulda are generally erect and regular. It is known, according to
Munro, as Pcechle in Sylhet and as Bidhuli, muhial in Assam; as Mahh in Sikkim. |
have collected, and Mr. Gr. A. Grammie has sent, specimens from Sikkim under the names
Malbuy mahl-bans (Lepcha), and Mr. 'Granmie has also sent a variety with striped cuims
under the Lepcha name Pao-shi-ding-ying which | take to belong to this species. | aso
Ndentify as this the following specimens sent by G. Mann from Assam:—Jotia makal
(Assamese) from Sibsagar, Deohans [Assamese) from Kamrup, Wa-malang (Kuki) from
North Cachar, Smngjai (Khasi) from Shillong; but I am by no means sure of tliB
identification, as any of them might be B. Tulda instead, though they seem to me to be
more like B. nutans. After searching, during three years' residence in Dehra Diin, for
Bambusa Falconeri, Munro, Trans. Linn. Soc. xxvi. 95, | have cometD the concluson that
the hint given by Munro as to the flowers and by Brandis in For. Flora 558, as
to ths leaves, is probably the true state of the case, and that Munro's B. Falconeri
simply consds of the flowers of B, nutans gathered by Falconer in September 1840
with the leaves of Dendrooalamus Ilamiltonii gathered by Falconer in 1839 and by
Strachey and Winterbottom in Garhwal Dmdrocalumns Ilamiltonii is undoubtedly the
large bamboo of the Dun and of the villages of the Lower Grarhwd Hills, fur | have
often found it in flower, and B. nutans is commonly grown with it in the Diin, so
that the mistake is by no means improbable, and my view is certainly borne out by
an examination of the. specimens in Herbaria. | propose, therefore, to omit B. Fahoneri
from consideration in this work. _

The culms of B. nutans are strong, straight and gdDDd, and much esteemed. In the
Dehra Dun the villagers cultivate it by planting offsats, and the cut culms fetch good
prices. It is a graceful species worth growing for ornament, and its culms being well
apart, makes it .easy to work for profit. It seems to flower only at long intervals, for
in the Dun at any rate there is no record since 184D, bub last year (1893) | found
one mutilated clump bearing flowering branches at the base, and this year (1894) | have
found one whole clump in flower, so it may be about to flower generally.

PLATE NO. 3D—Bambusa nutans, Wall. 1, leaf-branch; 2 & 3, parts o flower
panicle—of natural size; 4 & 5, culm-sheaths from mid-stem and lower nodes—reduced to
about \; 5, leaf-sheath; 7, spikelet cluster with sterile and fertile spikelete; 8, flowering
glume; 9, palea; ID, lodicule; 11, anther; 12, ovary, style and stigmas; 13, rachilla—
enlarged. (Nos. 4, 5, 6, from fresh Dehra Dun specimens, the rest from Falconer's
specimens.)

3. BAMBUSA TERES, Hcmu 881; in Wall Vat 5D252?.

A large, thickly csespitose bamboo- Culms dark green, <D ft. high, 3 in. in diu-
mcter, smooth; nodes formed by aring consisting of the bases of falen sheaths; internodes
20 in. long, wal -3 to "4 in. thick. Cutmsfipaths 8 to ID in. long, as much
in breadth, nearly glabrous, hardly attenuate upwards, somewhat rounded at top;

ANN. EDY. DOT. BARD. CALQUTTA, VOL. VII.



34 ANNALS DY THE EOYAL BOTANIC GAEDEN, CALCUTTA.

imperfect blade 4 to 6 in. long, broad, triangular, cuspidate, appressed-hairy beneath,
TDttnded at the base, and then again decurrent in broad wavy auricles fringed with few
deciduous bristles; liguh narrow, "1 in. broad, white-hairy outside. Leaves oblong Ianceolate
12 to 14 in. long, 15 to 1B in. broad, unequal at the base, and narrowly attenuate intd
a short "1 in. petiole; above long acuminate, with a twisted, scabrous, setaceous point"
glabrous above except the scabrous points on marginal veins, shortly pubescent be'neath-:
scabrous on the edges; main vein conspicuous, shining, secondary veins ID to IB
intermediate 5 to 7, pellucid glands many, giving the appearance of strongly marked
tranverse veinlets beneath; leaf-sheaths glabrous or slightly hairy, ending in a broad
shining calus, straight truncate at the mouth; liguh short. Inflorescence a large compound
panicle with spicate branches bearing heads of sterile and fertile spikelets with chaffy
bract*; rachis usually fistular, striate. Spikelets up to 2 in. long with 1 to 2 empty or
gemmiparous glumes, 5 to B fertile flowers, and 1 to 2 terminal imperfect flowers; rachilla
obcuneate, striate, minutely ciliate at top; empty glumes ovate-acute, mucronate; flowering
glume ovate-lanceolate with a broad base, acute, glabrous, sometimes with a soft sub-
f oliaccous point, many-nerved ; palea ovate, 2-keeled, scabrous, toothed on thB keels
5-fi-nerved .between them, tip glabrous or penicillate. Lvdkules amost obovaIeJ lono--
fimbriate, many-nerved. Anthers narrow, penicillate at the apex. Ovary DvaB acufe
hairy above, with a short style and !3 long hairy stigmas. Uaryopsis not known." Munrd
in Trans. Linn. SOG, xxvi. 95.

Eastern Bengal and Assam: collected at Grongachora in 18D9 by Hamilton, and
in Assatn by Jenkins.

Very little is known of this plant except the origina sheets in the Kew Herbarium,
But | believe I am right in identifying with it No. 1DD1 collected by Gk Mann in
1891 at Charduar in the Durranf? district of Assam, though the spikelets are not quite
so long, and the rachis not so soft and fistular as in the type. | aso think “that
IT. Mann's Bhaluki-mikal (Assamase) collected in Sibsgjjar in 1839, ia this species. He
says it is a soEt-cuimed kind easily attacked by insects, and consequently not much
used for building

PLATE NO. 31.— Bambusa teres, Ham. 1, leaf-branch; 2, flowering branch—of
natural size; 3, culm-sheath—dlightly reduced; 4, leaf-sheath; 5, flowering glume; B, paleg;
7, lodicules; 8, anther; 9, ovary; 19, rachilla—somewhat enlarged. (Nos. 3 and 7 from
Mann's ' Bhaluki-makaV; rest from Hamilton's and Jenkins' specimens in the Royal
Herbarium, Kew.) i

4. BAMBUSA RIDLEYI, n. $p. Gamble.

Uulms and culmsheaths not known. Leaves 12 to 14 in. long, 1'5 to 2 in. broad,
oblong-lanceolate; unequally narrowed at the base into a, short "2 in. broad petiole;
ending above in a subulate scabrous point with the margins recurved, sometimes con-
tracted bsbw the tip; slightly scabrous above, especially on marginal veins, smooth
beneath; edges not scabrous; main vein narrow, shining, secondary veins ID to 12
not conspicuous, intermediate 3 to 5; leaf-sheaths appressed, hairy, somewhat keeled'
ending in a narrow calus, and truncate at the edges where they meet the ligule; |Iguf"l
*2 to "3 in. long, very deeply cleft in the middle into two fdongate rounded bbes,
bearing long diff cilia;. Inflorescence on long spicate leafy branches bearing very
distant heads iYf few spikelets, many sterile.; rachis roughish. Spilcelefo 1 to 2 in. Ion*;,
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glabrous, lanceolate, bearing 2 to 4 empty glumes, then 3 to 5 fertile flowers, thpn
1 to 2 imperfect ones; empty glumes ovate, mucronate, striate; flowering glumes "8 in. long,
ovate-lanceolate, glabrous without, sometimes minutely hairy within, mucronate, many-
nerved; palea shorter than flowering glumes, oblong, acute, bhifid at the apex, keels
only very minutely ciliate near the tip, many-nerved between; rachilhe glabrous, club-
shaped, short. Lodicules 3, two "3 in. long, somewhat onesided, lanceolate, long
fimbriate; the third ovate, acute, shorter; all many-nerved. Samens hardly exserted,
anthers long, rarrow, setose-apiculate. Ovary somewhat elongate, hairy above, the style
soon dividing into three plumose sLigmas. Caryopsis not known.

Singapore: collected in 189D by H. N. Ridley (No. 1693) at Bukit Timah.

The very long smooth spikelet, bifid palea, long lodicules and remarkable ligule
characterise this species, which | have placed next to B, Tulda, nutans and teres on
account of the character of the spikelets, though the culm-sheaths are not known.

PLATE NO. 32— Bambusa Ridleyi, Gamble. 1, leaf and flower brauch; 2, part o
flower spike—of natural size; 3, leaf-sheath; 4, spikelet; 5, flowering glume; 5, palea;
7, lodicules; 8, anther; 9, ovary and stigmas—enlarged (from specimen in Singapore
Botanical Garden Herbarium). !

5. BAMBUSA BURMANICA, n. sp. Gamble.

. A large handsome bamboo. Culms up to 5D or 6D ft. in height and 4 in.
in diameter, dull green, strong, nearly solid; nodes not much swollen, marked by a
white ring of hairs below them; internodes 12 in. long or more. Culm-sheaths of young
plants green, turning yellow at the edges, covered with appressed golden hairs on the
sides, glabrous on the back, rather broader than long, rounded above; imperfect blade
short, broad, cuspidate, cordately rounded at base and then again widening out into
large rounded fringed auricles; lignle short, entire, leaves of young plants 10 to 12 in.
long, 15 to 2 in. broad, oblong-lanceolate, whité-hairy Dn both surfaces, but less so
above; leaf-sheaths striate, very pubescent, furnished with a large rounded fringed auricle;
when older 8 to ID in. long by 1 to 15 in. broad, linear-lanceolate, smooth above, whitish
and pubescent beneath, unequally attenuate or rounded at basa into a very short 'l in.
petiole, ending above in a subulate, setaceous, twisted, scabrous point, scabrous on the edges]
Tain vein prominent, secondary veins 7 to 8, intermediate 5 to 8, many pellucid glands;
leaf-sheath nearly glabrous, reddish-brown, keeled, ciliate on the edges, truncate at top with
a small deciduous auricle and deciduous cilise; ligule short, minutely dentate. Inflorescence
a panicle of spicate branches, bearing heads of few spikelets in the axils of smooth,
1 tn. long, truncate bracts; rachis slender, wiry, pubescent above. Spikelets up to 1 in.
lon*-, narrow, many-flowered; empty glumes 2, striate, minutely hairy within, mucronate;
fertfle flowers 5 to 5; flowering glumes ovate acute, mucronate, many-nerved; palea ovate,
elliptic, 2-keeled, white ciliate on the keels, 4 to 5 prominent veins bBtween, edges
overlapping; terminal 1 ot 2 flowers imperfect; rachilla short, thick, glabrous except a
ciliate ring at the top. Lodicules 3, two bluntly and oliijuely truncate, thickened at
base, 5- to B-nerved, the third rhomboitlal, narrowed at base, thinner. Samens with
narrow anthers ending in an apiculate point. Ovary stalked, cylindric, truncate, white-
hairy on top; style very short; stigmas 3, pubescent. Caryopsis 3 in. long, smooth except
the hairy top which is crowned by a persistent style, grooved on one side.
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Upper Burma, in the Katha district, found on dry hill dopes.

* This handsome species flowered in 189D, and seeds wers largely collected and
digributed by J. "W. Oliver, Conservator of Forests, from which many plants were
reared at Dehra DUn and elsswhere. He also sent flowering specimens which were rather
poor and hardly sufficient for description. The name is Thaikwa or thaikwagyi (?), and it
is just possible that it may prove to be identical with Bamhusa villosula, Kurz. Oliver
describes it as a large species, consderably larger than B. Tuldu (also known as
Thaikwa).

PLATE NO. 33—Bamhusa burmanica, Gamble 1, leaf-branch; 2, part o flower
panicle; 3, culm-sheath from young plant—of natural size; 4, leaf-sheath of young
plant; 5, spikelet (young); 6, flower; 7, flowering glume; 8, palea; 9, lodicules;, 10,
anther; 11, ovary, style and stigmas, 12, the same, older; 13, caryopss—all enlarged.
(Nos. 3 and 4 from specimens cultivated in Dehra Diin; rest from Oliver® Burma
collection).

6. BAMBUSA PDLYMDRPHA, Munro in Trans. Linn. Soc. xxvi. 98.

. A Iarde evergreen tufted bamboo, sometimes leaf-shedding in dry seasons. Uulms
in dense clumps, 5D to 8D ft. higf}, 3 to B in. in diameter, grey to greyish-green,
white-scurfy when young; nodes thickened, lower ones fibrousrooted; internodes 15 in.
to 2 ft. long; naked below, much branched above and curving outwards. Culm-sheaths
thick, 5 to 7 in. long, 12 to 14 in. broad, covered on the back with densdly and closdy
appressed white pubescence, sub-attenuate upwards and curvedly truncate at about 5 to 5
in. in breadth; imperfect blade reniform, concave, cuspidate, about 3 in. long and much
broader, the lower part plaited and long ciliate, then rounded at the base and again
widening into a broad band lining the top of the sheath, and produced beyond it in falcate
auricles often one upwards, the other down, the whole fringed with long rough bristles-’
bgule naiTow, entire. Leaves small, linear, thin, 3to 7in. long, "3 to -5 in. broad; somewhat
unequally rounded or attenuate at the base into a very short, hardly -05 in., petiole; ending
above in a short, subulate, scabrous point; at firgd hairy on both surfaces, especially
below, afterwards nearly glabrous; somewhat scabrous above and on the margins and
main vein; secondary veins 4 to B on ethe dde faint, intermediate 7; leaf-sheaths
keeled, comprassed, striate, hairy, ending in a callus and a minute auricle furnished with
a few long deciduous bristles; Kgule very short. Inflorescence a much-branched panicle,
with curving spikes of frequent heads bearing few spikelets surrounded by brownish,
glabrous, mucronate, chaffy bracts; rachis smooth, the upper part covered with appressed
whitish pubescence, ultimate segments very dender, wiry. Spikelets shining, often brownish,
*4 to -5 in. long, in lower heads 5 to B, number gradually decreasing upwards, somewhat
pBdicellate and enclosed in a long, curved, glabrous bract; empty glumes 1 to 3, ovate-
mucronate, then 2 to 3 fertile flowers, then a terminal imperfect flower supported by a
long, flattened, glabrous rachilla; floiverwg glumes ovatemucronate, many-nerved; pale
somewhat longer, lanceolate, acute at top, keels not ciliate. Lodicules 3, sub-orbicular,
. short-fimbriate all round, 3—5-nerved, one smaler than the others. Stamens partly
' esserted; anthers purple, usually blunt, but sometimes apiculate. Ovary obovate, hairy at
top, style soon dividing into 3 shortly-white-hairy stigmas. Varyopsis ovate, -2 in. long,
depressed, flattened on one side, rounded on the other, hairy above, ending in a short
hairy macro formed by the base of the style. Kurz For. FL Burma ii. 553.
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Eastern Bengal and Burma. A common species in the upper mixed forests of the
Pegu Yomah and Martaban, often associated with teak, extending north-westwards into
Sylhet.

This species was originally collected in flower by Bran dig in 1862, in Zamayi forests,
and afterwards by Kurz a Thaukyegat in 1871. It is ds0 said to have recently
flowered in tliB Bassein forests. It is known localy as Kyathaungwa (Burmese), and
is considered the best kind for the walls, floor and roofs of houses in Lower Burma
It is cultivated in the Calcutta Botanic Garden (No. B in the bamboo grove)’ and
though apparently it is so common a species in Burma, it is strange that it has been
S3 sdldom collected. The flowering panicles resemble at first sight those of B. arundinacea
but its chief characteristics are the very much ciliate, wavy-auricled and appressed white
hairy sheaths, the small leaves, and absence of dliee to the palea. fitunro speaks of the
flowers being monoecious or even dicecious, but the many spikelets | have examined have all
proved hermaphrodite. G&. Mann's specimens from Protabgarh, Sylhet, called Betud and
Jama betud (Bengdi) belong, | consider, to this species.

PLATE NO. 34:.—Bambusa polymorpha, Munro. 1, leaf-branch; 2, part o flower
panicle—of natural size; 3, culm-shesth—reduced to about £ ; 4, do. when youmf of natural
size; 5, leaf-sheaths; 3 & 7, spikelets; 8, empty glume; 9, flowering glume ID, paW
11, lodicules; 12, anthers; 13, terminal imperfect flower; 14, ovary with stlgmas-
15, caryopss—all enlarged. (All from Kurz' specimens.) '

7. BAMBUSA PALLIDA, Munro in Trans. Linn. Soc. xxvi. 97.

A graceful bamboo growing in thick clumps. Culms 40 to BD ft. high, 2 to 3 in.
in diameter, very smooth, Dlive green, the youDg shoots covered with white powder
nodes not very prominent; internodes 18 to 3D in. long, walls thin.' Oidm sheaths
7 to 12 in. long, about ID in. broad, usualy tmly little attenuate upwards, and very
straightly truncate at top, only when young somewhat roundedly truncate, glabrous
or covered with appressed white haira when young ; imperfect blade very long, usual-
ly longer than the sheath, often 14 in., triangular-acuminate from a broad base
which covers nearly the whole top of the sheath, dlightly rounded at the edges and
then furnished with quite small rounded auricles, the auricles and lower part of the
margins furnished with bristles; sparsely appressed black hairy without, glabrous or
dlightly hairy within; lijuh very narrow. Leaves linear-lanceolate, 4 to 8 in. long
5 to "8 in. broad, rounded or subcuneate at the base, with a very short, hardly =1
in. long petiole; furnished a&bove with a subulate, twistBd, scabrous point; glabrous
above, except for the scabrous marginal veins, pale, often nearly white and hirsute
beneath; scabrous on the margins; man veins conspicuous, shining, secondary veins
4 to 6, rarely more, intermediate 7 to 9; leaf-sheaths glabrous, striate, ending in a
prominent smooth calus, and furnished with a rounded erect auricle fringed with a
few diff long bristles, and quickly deciduous; ligule very short. Inflorescence a large
branching, very pale panicle, with spicate branchlets bearing heads with many sterih
and fBw fertile pale spikeets; rachis fistular, that of branchlets slender, wiry, glabrous.
Soikelets pale, 1 to 13 in. long, sometimes curved, bearing usually 1 to 2 small ovate
acutB empty glumes, then 1 mae or gemmiparous glume, then 3 to 8 fertile flowers
then 3 to 5 imperfect ones gradually decreasing in size; rachilla short, dub-shaped;
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clialB at top ; flowering glume ovate-acute, mucronate, many-nerved, glabrous, minutely
pubkscent within ; palea much shorter, acute, 2-keded, shortly ciliate on the kedls, 3 to
5 vena between them. Lvdicules 3, oblong or narrowly obovate, two rather unequally-
sided, large, and the third acute, smaller, al somewhat thickened at base and veined.
Samens hardly exserted, anthers narrow, apiculate, with 1 or 2 long hairs or not. Ovary
narrowly oblong, attenuate upwards into a hairy thickened style which soon branches
into 3 plumose stigmas. Caryopsis not seen. B. CRITIDA, Kurz in Journ. As. Soc. Beng.
xlii. ii. 25 D. DENDEDCALAMUS cKkiTicus Kurz For. FI. Burma ii. 559.

Northern and Eastern Bengal, Assam, Upper Burma, extending down to Kamba
lataung in the Pegu Yoma It is apparently wild in the hills up to 5000 or 6D
fet and cultivated in the plains below.

This gspecies is, as Munro remarks, like B. Tulda, and consequently sometimes
difficult to distinguish from that species and B. nutans; but the very characteristic culm-
sheaths, the narrow leaves, and the attenuate ovary really at once distinguish it. Flower-
ing specimens were collected by Hooker and Thomson in Eastern Benga in 1850 on
cultivated plants; and, sofar as | an aware, it has not again been found in flower
till collected in the Barduar forest, Kamriip, Assam, in 1890 by Paniram Das for
G. Mann. These specimens bear the native name Makal (Assamese). Leaf specimens werB
collected dso by Hooker and Thomson in Dachar [native name Burwal, hakhal), and at
Jowye, Khasia Hills, 3500 feet (native name Usken, Khasia). Besdes the flowering
specimens referred to above, | identify as this the following with only leaves and culm-
sheaths sent by Gk Mann from Assam in 1890 : from Sibsagar (cultivated under names
WalUhai [Assamese), Watoi (Naga) ; from Kakadanga river, Naga Hills (wild), under names
Wailcthai (Assamese), Tesero (Naga) ; from the foot of the Mikir Hills (wild) under names
Jowa (Assamese), Loto [Mikir); from Shillong, Khasia Hills, (cultivated) under names Usken,
seskien, skhen (Khasia) ; from Jowai, 4, GD feet, and Sundai Hill in the Jaintia Hills under
names Usken," sicken, tneng (Khasia); from Dharduar forest, Darrang district, under name
Bijli (Assamese). | dso identify as this species the bamboo collected by mysdf in 1880
in British Bhutan in the Reyoong and Eilli valleys at 3,000 feet under the name Pshi
(Lepcha); that ‘collected by T. Anderson in the Teesta valley, B to 1500 feet, in
1838 and cdled Pushee; that collected by Kurz in the Great Rangit valley under the
same name ; and that found at Pedong, 30D0 feet, under the name Bongshing (Bhutia) ;
as wdl as the one collected by G. A. Gammie a Mongpoo under the name Pashipo
(Lepcha); and | find that on T. Anderson's specimens in Calcutta Herbarium, Munro
has noted them as 'very like B. pallida.’ | aso identify as this a specimen (No. 273)
from the Dikrung valley, Daphla Hills, found by J. L. Lister in 1874. Finaly, it has
recently been received from J. W. Oliver from the moist, evergreen forests of the Bhamo
district, Upper Burma, a BD feet, under thB names tiyawa (Burmese), Madankran, maipyu
(Kachin); and after carefully reading Kurz' description in the Forest Flora of Burma and
examining his gspecimens and his drawing of the culm-sheath, | conclude that his
Dendrocalamus criticus from the Kambalataung, the highest point pf the Pegu Yoma
Ranae is in al probability this species dso. In Assam it is used for many purposes_
for building for making baskets and mat3 and for vessels to hold water.

PLATE ND. 35—Bamhusn pallida, Munro. 1, leaf-branch; 2, part o flowering
panicle— of natural size ; 3, cum-shesth—reduced ; 4, leaf-sheath ; 5, spikelet; 6, fertile
flower; 7, palea; 8 & 9, lodicules; ID, anther; 11, ovary, style and stigmas—all enlarged.
[Nos. 1. 2, 5 from Hooker's specimens; rest from G. Mann's)
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8. BAMBUBA AFFINIS, Munro in Trans. Linn. Soc. xxvi. 93.

Il

A low, tufted, evergreen, shrubby bamboo. Culms 15 to 20 ft. high by 1 to
5 in. in diameter, pals green or striped green and white, striate, appressed-
pubescent; nodes slightly thickened, marked with black hairs below; internodes 1 to 2
ft. long, hollow. Culmsheaths 4 to 6 in. long by as much broad, bright green when
young, afterwards straw-coloured, glabrous or with small patches of brown, appressed
hairs, rounded at top; imperfect blade 1 to 2 in. long, "3 to "5 in. broad, longer on
young shoots, lanceolate,- usually recurved, appressed-brown-hairy within, slightly rounded
at base and decurrent in a very narrow entire wing on the top of the sheath; ligule
narrow, entire. Leaves 6 to 10 in. long, 1 to I*5 in. broad, lanceolate or oblong-lanceolate,
rounded or attenuate at base into a '2 in. long petiole; acuminate above in a scabrous
twisted point; smooth above, except the scabrous points on marginal veins, scabrid
below and pale-coloured, scabrous on the edges; main vein rather prominent, secondary
veins 8 to 10, intermediate 6 to 8, pellucid glands many, giving the appearancB of trans-
verse veinlets beneath; leaf-sheaths striate, the back covered with iff brown hairs,
keeled, ending above in a short callus, and produced beyond it to a length of -1 to '2
in. to meet the broad ligule. Inflorescence a terminal spike or panicle, usually on leafy
branchlets; rachis glabrous, 4 to 7 in. long in the internodea, which bear 2 to 3
branchlets with few shining, about 1 in. long, coriaceous spikelets in small verticils.
Soikelets B- to ID-flowered, very glossy, pale brown; rachillse short, shortly bearded at
the apex, striate; flowering glume long, acuminate, more than 2D-nerved, folded at tha
base; palea much narrower, 2-keeled, ciliate on the keels, 7-nerved between them,
4-nerved outside. Lodicules 3, rather thick, the two larger ones often united at the
base, many-nerved and somewhat folded- Ovary amost obovate, almost hairy at the
apex and tapering into a style cleft into three stigmas. Kurs For. FL Burma ii. 551.

Eng Forests of Martaban in Burma, east of the river Sittang. .

This is usually a shrubby species, in habit not unlike B. lineata, but the spikelets,
which unfortunately | have never been able to examine, are very different. Munro,
quoting Branch's, who obtained it in flower in the Yfinzain valley under the namo
Theeshe, describes it as scandent; but Kurz, who must have known it growing, cals it
a low bushy speciee, and this is the character it shows in cultivation in Calcutta,
where it is common in the Botanic Garden on the edge of the muddy river bank.
Kurz gives the name ' Thaihwa, ' the same as that of B> Talda and B. burmanica. |
regret that | am unable to figurB the flowers.

PLATE ND. 35—Bambusa affinis, Munro- 1, 1 eaf-branch ; 2, culm-sheath; 3, leaf-
sheath _of naiural size (from Koyal Botanic Garden, Calcutta, living specimens).

9. BAMBUSA KHASANA, Munro in Trans. Linn. Soc. xxvi. 97.

A graceful bamboo with single culms from a creeping roDtstock. Culms 30 to 40
ft. high, 1 to 14 in. in diameter, fistular, rather soft, sometimes variegated with
transverse blotches when young, dark olive green, with a whitish ring bebw the
node and a bluish ring above, clothed with appressed golden hairs when young, after-
wards smooth ; nodes not prominent; internodes 5 to 15 in., walls thin, *1 to "3 in.
thick. =~ Culmsheaths 5 to B in. long, 4 to 5 in. broad, striate, covered with
dense tawny appressed hairs, straight, truncate at the top which is but little narrower
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thgn the base; imperfect blade as long or longer than the sheath, middle portion
thickened, narrow fl in. at base), cuspidately acuminate, the sides widened out into
large inflated membranous wings, broadly rounded on the top of the sheath- liqule
narrow, "05 in. long. Leaves pale coloured, 4 to 9 in. long, 1 to 15 broad, lancedlate
or ublong-lanceolate, rounded at base into a -2 to "3 in. petiole; ending above in
a subulate, setaceous, shaggy point; glabrous on both sides; main veins prominent
secondary veins B to B, inconspicuous, intermediate 5 to 7 ; leaf-sheath* glabrous, striate'
ending in a broad calus and a minute auricle furnished with a few long very deci’
duous slender bristles; ligule elongate, truncate. Inflorescence a very elongated panicle
with spicate branchlets, bearing distant heads of few spikelots partly short sterile, partl;?
long fertile; rachis smooth, rather soft, striate. Spikelets "B to -8 in. long; at first
cylindric, then flattened, glabrous, bearing 1 to 4 empty glumes or gemmiparous
glumes, then 2 to 3 fertile flowers, then 1 to 2 terminal imperfect flowers, rachilla
striate; empty glumes short, ovate mucronate, darker at edges, glabrous, veins promi-
nent; flowering glume similar but longer and hairy within at the point, about 11- to
13-nerved; palca as long as or longer than the flowering glume, many-nerved, short
ciliats on the keels. Lodicules ovate-orbicular, blunt, many-nerved, very shortly fimbriate
Samens with obtuse anthers. Ovary linear-oblong, attenuate into a style with 3 lon*-
narrow stigmas. Caryopsis not seen. °©

Khasia and Jaintia Hills, Assam, aso Manipur. Collected in June 185D by Hooker
and Thomson at Jasper Hill, Mahadeb, (ND. 49B) and at Dhurra (No. 1D97— "2 DO to
4DDD ft.; leaves and culm-sheaths by G. Mann in 1889 near Jowai and 'Sundai
Jaintia Hills, 1,000 to 4DDD ft. It was also collected in flowsr by D. B. Clarke a
Jaintiapur, 1PDD ft.,, in 1835 (No. 42451), and at Manipur (No. 42322). Thus the
known flowering years were 1850 and 1885. ’

In describing this species from the specimens at Kew, Munro has taken the culm-
sheaths on the sheet of Hooker's No. 495 as belonging to it, but in reality they
belong to Arundinaria Griffithiam. Mann's specimens, which bear tha names Serim; turah
(Khasia), Tirriah (Naga), Wa-chiusa (Cachari), Bewar (Mikir), Ohaltur (Kuki), consisl of
leaves which agree in every respect with those of Hooker's specimens; and | have
therefore no reason to doubt that they, with their extraordinary culm-sheaths, belong-
here. Hooker's specimens bore the native names Tumar, tomar, but those sent by Mann
as "Bambusa khatiana-Tumoh (Khasia)" are another species altogether. The remarkable
sheaths, shaggy tips to the leaves, and long distantly-flowered fistular panicles
characterize this bamboo, which is said by Mann to be used in building huts and for
basket-work in general.

PLATE NO. 37—Bambusa khasiana, Munro. 1, leaf-branch; 2, part o flower-
panicle; 3, summit of young shoot showing culm-sheaths—of natural size; 4. ]edf.
sheaths; 5, apex of leaf; 6, spikelet; 7, flowering glume; 8, palea; 9, lodicule; ID
anthers; 11, ovary and stigmas—enlarged. (Nos. 2, 4, 5 from Hooker's specimens
Nos. 1, 2 from G. Mann's, rest from D. B. Clarke's) ’

10. BAMBUSA NANA, Rozb. |Eort. Beng. 25 (1814).

A thickly growing,-evergreen, crespitose shrub. Vulms glabrous, smooth, 3 to 10 ft
high, -5 to 1 in. in diameter, green when young, afterwards ygllow: ‘g 1jmcnh

-
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branched from the base; noies rather prominently thickened; internodes usually 8 to
15 in. long. Culm-sheaths green at first, then yellow, 4iff, glabrous, striate, 4 to B in.
long, 2 to 3 in. broad, dlightly attenuate upwards and rounded at the top ; imperfect
blade 2 to 3 in. long, linear, acuminate, decurrent at the base on ether side along the
rounded part of the sheath, somewhat black, appressed-hairy or glabrous above, hairy
benBath, deciduoudy ciliate on the edges; Ugule narrow, entire. Leaves distichous, 2 to
4 in. long, "5 in. broad, linear-lanceolate ; narrowed in a rounded or dightly® tapering
base into a very short petiole; above ending in a subulate twisted point; smooth above,
whitish or glabrous and minutely pubescent beneath; main vein faint, pale beneath,
secondary veins 3 to 6, intermediate 7 to 8, no transverse veinlets, but very faint
pellucid glands; leaf-sheaths smooth, striate, ending in a prominent callus and auriclei
at the mouth, the auricle fringed with a fgw long iff bristles; ligule short. In-
florescence a rather short, diffuse, leafy panicle with few spikelets solitary or clustered.
Spikelets -5 to 15 in. long, "2 in. broad, very glabrous, straw-coloured, bearing 5 or
more flowers, separated by glabrous, flattened, -1 to '2 in. long rachilke, the terminal
flower only imperfect; empty glumesnone, or very rarely one; flowering glumes '6 to -7
in glabrous, many-nerved, ovate-acute; palea shorter than flowering glume, 2-keeled,
mihutely ciliate only at the tip, many-nerved. Lodicules 3, unequal, -1 to -2 in. long,
entire, linear, somewhat concave or thickened below, usually 2-nervei. Stamens exserted,
pendulous; anthers blunt or slightly apiculate, yellow. Ovary obovate, rough, pubescent
above ; style very short, aimost immediately dividing into 3 long feathery stigmas. Oary-
opsis elliptic, furrowed, roughly hairy above, and ending in a short beak. Roxb. FI.
Ind. i 190 ", Herb. Ham. in Wall. Cat. 5D3B; Munro in Trans. Linn. Soc. xxvi. 89; Kurz
For FIl. Burma ii. 551: Ind. Forester i. 339; Voigt Hort. Sub. Calc. 719. BAMBUSA
GLAUCA! Loddig. Cat. et Lindl. in Fenny Cyc. (1835); Schultes Syst. Veg. vii. 1355;
BAMBUSA OESIA, Sieb. if Zucc, according to Munro. BAMBUSA GLAUCESCENS Sieb. Cat,

fide Munro. BAMBUSA STERILIS Kurz in Mig. Ann. Mus. Bat. Lugd. Bat. ii. 285.
BAMBUSA VIRIDI-GLAUDESDENS, Uarr. in Rev. Hortic. |18B9) 292. ISCHURDCHLDA FLORIBUNDA,
Buse in Mig. Fl. Jungh. 39 D ; Mig. Fl. Ind. Bat. iii. 422. ARUNDINARIA GLAUDESDENS

P: de Beauv. Agroa. 144 ; Rom. and Sch. Syst. Veg. ii. 846; Nees Agros. Bras. 526 ;
Eunth Enum. 42B; Rupr. Bamb. 23, tab. 1, fif. 3; Hasde. Cat. Hort. Bogor. (1844) 19;
Steudel Syn: 334 ; Zoll. Cat. 5B ; Miq. Fl. Ind. Bat. iii. 413; Munro in Trans. Linn.
Sos xxvi. 22. LUDDLFIA GLAUCESCENS Willd. Mag. Gesellsch. Nat. Freunde Berlin (IBOB]
320- Sprneg. Syst. Veg. i. 328; Link Hort. Berol. i. 1D2, ii. 3D8. PANIDUM ARBORESDENS
T ' Enc Meth. iv. 749. PANICUM ARBORESDENS Linn, according to Nees., but Munro points
Bul"that "Rom. and Sch. say P. ABBDRESDKNS and BLAUCESDENS Lam. and of gardens,
not of Linn. TRIGLDSSUM ARUNDINACEUM, Fisch. and Rom. and Sch. Syst. Veg. 846.

A native of China and Japan, cultivated in India, Malaya, and Ceylon in various
places such as the Royal Botanic Gardens at Calcutta and Peradeniya, in Dhittagong,
Madras, Rangoon, Singapore and elsewhere. The Chinese bamboo.

| h,ve been in doubt whether to describe this species, but as it is admitted by
Roxburgh and Kurz, | think it best to include it, and to figure it, as also the similarly
introduced and more common Bambusa wvulgaris. It makes excellent giff, closely-grow-
ing hedges, and is hardy. Kurz gives the Burmese name as Pa-lau-pinan-wa, and the
Malay names as Bamboo tjeenah aloos, bamboo hower tjeenah. Specimens sent by L. Wray
Junior |[No. 1563) from Gunong Brurabu, Pahang, 7,D0D feet, giVe the Malay name as
Bulu perindu: it is not said whether they were from cultivated plants or not.

-
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. PLATE No. 38—Bamhtsa ntzna, Roxb. 1, leaf-branch; 2, part o flower-panicle;
3 & 4, culm-sheaths—of natural size; 5 & B, spikelet; 7, flowering glume; 8, pal eaj
9, lodicules; 10, anther; 11, ovary and stigmas;, 12, cayDpss—enlarged. (No. 4 from
Kurz' picture in the Herbarium of the Royal Botanic Garden, Calcutta, the rest from
my own or Kurz' specimens.)

11. BAMBUSA BALCODA, Rozb. Ihrt. Beng. 25 (1814).

A tall, stout, caespitose bamboo. Culms dull greyish-green, 5D to 70 ft. high, 3to B
in. in diameter, branched from the base, the lower nodes giving df leafless, hard
branchlets ; nodes swollen, with a whitish ring above them, hairy below ; internodes
8 to IB in. long, walls thick. Uulmsheaths of two descriptions; lower ones short and
broad, densely appressed-hairy Dn the upper surface, ciliate on the edges and on the
rounded top ; imperfect Hade short, triangular, decurrent into short, fringed auricles;
upper ones 10 to 14 in. long, 8 to ID in. broad, amost glabrous, striate, truncate above,
ciliate on. the edges; imperfect Hade E5 to 8in. long, 3 to 4 in. broad, sharp at the
apex and .with recurved margins, closdy hairy below, striate above, rounded at the -
base, and then again decurrent on the sheath in a narrow band bearing a few long ciliats
hairs; ligule'2 to "3 in. broad, dentate. Leaves oblong-lanceolate, 6 to 12 in. long, 1 to
2 in. broad; rounded or subcordate at the base into a short petiole; the apex with a
twisted, scabrous, setaceous point ; glabrous above, pale beneath and hairy when young,
especially below; scabrous-ciliate on both edges; main vein prominent, shining beneath,
secondary veins 7 to 11, intermediate 6 or 7, many pellucid glands which often give
the appearance of prominent transverse veinlets on the lower surface ; haf-shmth striate,
appressed-white-hairy, truncate above with a narrow callus, and sometimes furnished
with a very few diff waved deciduous bristles; ligule membranous, broadly triangular.
Inflorescence a large compound panicle, bearing spicate branches with bracteate heads of
spikelets ; rachis pubescent or scurfy, striate, swollen above. Spikelets ovoid, Ianceolate’
flattened, '3 to 'B in. long, "2 to "3 in. brnad, with 0 to 2 empty glumes, then
4 to B hermaphrodite flowers, then a terminal imperfect flower on a short flattened
rachilla; empty glumes ovate-acute many-nerved; flowering glumes similar but larger and
ciliate on the edges; palea as long as flowering glume, Dvate-acute, 2-keeled, long
ciliate Dn the keels, indistinctly veined. Lodicules 3, ovate or obovate, 3- tu 5-nerved,
fimbriate Dn the edges. Stamens hardly Bxserted, anthers glabrous, the connective ending
in a short, dark, sometimes hairy point. Ovary broadly ovoid, acuminate, hairy, with a
hairy style branching into three long plumose stigmas. Uaryopsis not seen.  Rgxhn
FI. Ind. ii. 193 : lIcon. ined. 14D2 ; Muv.ro in Trans. Linn. Soc. xxvi. 101) ; Brandts
For. Flora 5B7. BAMBUSA CAPENSIS, Rupreckt Bamb. 54, tab. xiii. fig, 54; Seude Syn,
33D. B. VASARIA, Herb. Bam. in Wall Cat. 5D25. DENDUDCALAMUS BALCODA, Voigt
Eort Sul. Oak. 718.

Assam, Lower Bengal and Bihar extending to Goruckpore. Cultivated at the
Cape of Good Hope, and not uncommon in gardens there.

" This well-marked bamboo is recognized by the largB culm-sheaths which resemble
those o Dendrocalamus Hamiltomi, by tho long leafless shoots given df f5h, the lower
nodes, by the leaves with rounded bases and hairy sheaths, the flattened soft spikelets
and long stigmas. It is probably the best and strongest species for building purposes,
and is greatly esteemed in Calcutta, but it is not handsome, and would hardly bg chosen
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i plant for ornamental purposes. It is much used for scaffolding» and is very durable
if Wwell masoned by immersion iawater. It is caled Balku bans (Bengali) and Baluha
(Assamese); and to this species | attribute specimens sent by G. Mann under the names
S| harua, Mi barta, from Sylhet, Wamnah, bern from the Garo Hills, and those collected by
mvself in the Western Duars under thg name Boro bans. It has been but rarely collected
in’ flower: once by Roxburgh and once by Hamilton; by Hooker in the Pumea district
in 1849- bv & Mann in Goalpara in 187B ; in Kamrip (Pam Ram Das, collector)
in 1889 ahd by Captain Wood, Conservator of Forests, in Goruckpore, in 1881.

PLATE NO 39 -Bambusa Babooa, Roxb. 1 leaf-branch ; 2, part of flower-panicle—
atora%l <t/ 3\ & 4, .culm- shea)\ths o™y 5, leaf-speath ; B, spikelet; 7, flowgring

sligmaa_era et?-
]

ngv hofnP Manns Goalpara specimens; rest from Calcutta Botanic Garden specimens.)

SECTION 1I1.
12. BAMBUBA VULGARIS Schrad. in Wendl Collect. PI. ii. 25, t. 47.

A moderate-sized bamboo with rather distant culms. Vnlms bright green, yellow, or
strined -reen and JJiDw, poshed, shining, 20 to D ft. high, 2 to 4 in. in diamgter
~ - * mort ear'Iy branching ; nodes hardly raised, but having a narrow ring usually
Qovered With brown hairs; internodes ID to 18 in. long; walls rather thin. Uubn-
sheaths B tD 19 in. long, 7 to 9 in. broad, - often beautifully streaked when young
with green and yellow, rounded at top and concavely truncate, striate, clothed on the
N Burface with thick appressed brown hairs, edges ciliate; imperfect blade somewhat
tgngul acute 2 to B in. long and up to 4 in. broad, appressed-hairy on both

'margins revolute, rounded at the base and decurrent on the sheath, finaly
surfaces,
ending o0 SGHT sibp in a round, falcate, conspicuous auricle which is frlnged by wavy

gtif bristl ; lple "2 to "3 in. broad, dentate, sometimes long-fimbnate. Leave* linear-
1mwolﬂ_mrpalo green, B to 10 in. long, -7 to 17 in. broad rounded or attenuate
£ to a "2 in. long petinle; ending above in a long twisted scabrous pD|nt
tl g/ouson Noth surfaces, except occasionaly somewhat hairy beneath when young;
9Vous on the margin anl on adjacent nerves ; main vein narrow, pale, secondary
%%allnlsous’\ N ointeriMBliatg 8 to 9, frequent pellucid glands giving the appearance
be th o transverse veinlets; haf-shcaths striate, laxly hairy, ending in a smooth ciliate
il & smooth rounded auricle with very few deciduous bristles; liguh short,
T™1I_ ciliate. Inflorescence a |large |lg¢afy compound paniidle tpearing Sricate brarighes
“‘_D”'Y t\ of spikelets in bracteate clusters of 3 to ID, the clusters larger at tho
h o
with e r;chls roumleil Or somewhat furrowed, scurfy, end segments hairy. Spikelets
nI; ﬂfs :8 - | 11|r oblon’) acute, compressed, having the appearance of being bifid
1 ? the 1 IrIF . bearlno— 1 to 2 empty glumes, then 6 to 10 flowers, and finally an
irzgellrfect novv—é_r g_)pI”SB runeate, , glabrous, not apparent; empty plumes ovate-acute,

l:;I‘late at tip many-nervei ; flowering glumes similar but larger; palca as long as, or a,
littlVlonger 'than, flowering glume, bluntly acute, 2-keeled, white-ciliate on ths; keels,
faintly 3-nerved. Lodicuhs unequal, usually two, ovate-oblong, the third longer, acute,
lone white-ciliate, 3-veined, very membranous. Stamens exserted, purple; anthers narrow,
qunt hairy, apiculate. Ovary narrowly oblong, hairy, surmounted by a long, lhin, hairy
o Js ivided near the top into 3 short plumose stigmas. Caryopsis not known. Roth JSov.

ANN. Roy BOT. GARD. CALCUTTA, YOL. VII.
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Plant. Spec. 198 [1821] \excl. Syn. Roem. and Schy Syst. Veg. 1337 according to Munro);
Rupr. Bamb. 47, tab. xi. fig. 47; St&udel Syn. 329 ; Griseb. FL Br. W. Ind. 528; Migq.
FL Ind. Bat iii. 417; Btih. and Gibs. Bomb. Flora 299; Munro in Trans. Linn. Sov. xxvi.
DB ; Beddome Flora Sylv. ccxxxii ; Brandis For, Flora 588 ; Kurz For. FI. Burma ii 551
[in analysis): Ind. Forester i. 339 ; Riviére Les bambous 191, figs. 18, 19. BAMBUSA THOUARSII
Kunth Not Gen. Bambusa in Journ. de Phys. 148 (1822); Syn. PL jEquin. i. 252: Rev.
Gram. i. 323 t 73, 74: Enum. 4-31: SuppL 355; Rupr. Bamb. 48, tab. xi. fig. 48-,
Stmdel Syn. 329 ; Desf. Vat. 22 (1829) ; Sckultes Syst Veg. vii. 1347 ; Nees in Linn. 466,
Tkw. Enum. Pl Zeyl 375; 0. P. 3252. BAMBUSA SURINAMENSIS, Rupr. Bamb. 49, tab. xi.
fig. 49; Seudel Syn. 329. BAMBUSA SIEBERI, Griseb. FL Br. W. Ind. 528. BAMBUSA HUMILIS,
Reich. MS. [teste Bupr. Bamb. 5D). BAMBUSA ARUNDINADEA, Moon Cat. 2B ; Ait. HorL
Kew. Ed. ii. 315, BAMBUSA, WaV. Out. 5D34. BAMBUSA BTRIATA, Loddiges; Munro in
Trans. Linn. Soc. xxvi. 121 ; Curtis Bot Mag. xxx. 1874, t BO079 (VAR STRIATA).
NASTUS THDUARSII, Spr. Syst. Veg. ii- [1B25) 113.

Cultivated and run wild over the warmer parts of India, Burma, Malaya, and
Ceylon. Its original country is uncertain ; but it is found in Java and the Moluccas
generally, in Mauritius, Bourbon, Madagascar, the Cape, St. Helena, and Algeria, the
West Indian Islands, Mexico, Central and South America; and it is cultivated in
most tropical gardens and in hothousBS in Europe, as in the Royal Gardens at Kew
and the Grlasnevin Gardens at Dublin. The " Index Kewensis' mentions Mexico as its
indigenous locality, and Kunth (Rev. Grram.) gives Madagascar and Bourbon. Obtained
in flower by Thwaites (Ceylon) in 1863 ; by E. G. Chester (Chittagong) in 1879; by
Hooker (Dhittagong) in 1851; by King (Cacutta Botanic Graden) in 1890;' by
Ridley (Singapore Garden) in 1892; and by others without date given. )

VAR. stfmta is rather smaller in size, has the culms striped with yellow and
green, the branchlets yellow, and the leaves somewhat smaller and paler
otherwise it does not appear to differ from the ordinary green kind I
appears to come from China and Japan, and is probably the result of
cultivation.

Though not indigenous, this bamboo is so common in India that any work which
proposed to assist in identifying species would be incomplete without reference to it.
Dalzell and Glibson refer to it as if it were wild, though there is somg ™" abp)ut
the vernacular namB Kulluk given by them, for al the specimens | have received
under that name have proved to be B. arundinacea. It is cultivated in ths Poona and
Satara districts, but not in the south, according to Talbot. In Benga it is known
as Basini or bansini, that is, 'femae bamboo' (see Babu Protapa Chandra Ghose in
Joum. Agri.-Hortl. SOD. Calcutta, VDI. VIIN.S., p- xci). It is common in Chitt,gon°-
and there known as Baridla. Specimens received from Khorda, Drissa, from Babu Sree
Dhur Chakravarti, bear the name Sundrogai. In Ceylon it is caled Una, ,,d used
for building purposes. According to Kurz, the Malays distinguish four varieties according
to the colour of the culms and branches, viz.— . .

Var. 1- Culms and branches green—Hower hedyoo, hower gullies, ampd.
2. Culms yellow or occasionaly striped—Hower kvnnmg; koonieng,
3. Culms yellow and green striped—Hower sehah, kooday,
4. Culms green, blo/ched with black when old—Tosios,

13

"
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Kurz dso spesks of it as wild in Java as well as cultivated. There is a loij”®
account of it in Riviere's ‘Les Bambous with excellent pictures of the rhizome and
cum-sheath. The part of India in which this species is most common and mos
commonly cultivated is probably the Doncan, whence specimens have been received.
| dso identify with this the Bub pan collected by L. Wray Jr. in Perak (No. 141),
dso the Wanet (Burmese) sent from Pegu by P. J Dater and from Tenasserim by
W- T. McHarg. The striped variety is very ornamental, and desarves a wider
cultivation in gardens in India. At the Saharanpur Botanic Garden it is regularly
propagated both by cuttings and by layers. There is aso another variety, a portion
of the cum of which is figured by Kurz in Ind. Forester, vol. i, in which the
internodes are swollen into a flask shape.

PLATE ND. 40—Bambusa wulgaris, Schr. 1, leaf-branch ; 2, part o flowering
branch; 3, portion of young cum—of natural size; 4, culm-sheath jvar. striata)—
reduced to about \; 5, young branch (var. striata)—vf natural size; 6, leaf-sheath ;
7, spikelet; 8, empty glume; 9, flowering glumB ; 10, palea; 11, lodicuh; 12, anther
13, ovary with style and digmas—enlarged (al from Calcutta Botanic Garden

specimens).*

13. BAMBUSA BINGHAMI, n. sp. Gamble.

A wiry bamboo. Uulms not known. Leaves linear or linear-lanceolate, 3 to 6 in-
long, '4 to "B in. broad; rounded a the be&B into a very short, scarcely -05 to "1
in. long petiole ; ending above in a long, acuminate, twisted tip which is not scabrous;
anDDth on both sides; main vein slender, secondary veins 5 to E5 pairs, intermediate
7; leaf-sheaths smooth, striate, ending in a narrow cdlus and furnished with a few
white d4iff clise at the somewhat produced mouth ; ligule very short. Inflorescence a
short terminal leafy panicle bearing loose heads of few (2—4) spikelets; rachis short,
joints sometimes geniculate, clavate. Spikelets "5 to "6 in. long with 1 tD 2 empty
glumes, 5 to S fertile flowers and 1 terminal imperfect one, much flattened, the flowers
spreading, distichous; rachillse broad-clavate, flexuose, visible; empty glumes striate,
mucronate ; flowering glume ovate-acute, smooth, inucronate, many nerved ; palea as long
as flowering glume Dr. longer, conspicuous, blunt, long-white-fringed on the Kkeels.
Lodicules rounded, obtuse, long-ciliate on the upper margins, one edge hardened, 3- to
5-nerved. Samens partly exserted ; anthers linear, blunt or with a single hair at the
apex. Ovary elongate, narrow, hairy above, style very speedily divided into 3 shore
white plumose stigmas. Caryopsis linear-oblong, beaked, furrowed on one side, hairy
on the beak.

Lower Burma: received through Magor Bingham, Conservator of Forests in
Tenasserim, from the Nyaungdaungle forest.

Very little is known of this species, which seems not to differ very greatly from
the Chinese B. flexuosa, Munro. Its name is Ngachatwa (Burmese).

PLATE NO. 41._ Bambusa Binghami, Gamble. 1, leaf-branch; 2, flowering branch—
of natural ske; 3, spikelet; 4, flowering glume; 5, palea; 6, lodicules; 7, anther;
8, ovaly and-stigmas; 9, cayopss—enlarged.

* Plates 73 anl 74 Df Hunth's  Keviso Graminum,’ TDL i, are also good.
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14. BAMBUSA KINGIANA, n. sp. Gamble.

A large bamboo. Culms BO to 70 ft. long, up to 4 in. in diameter. Culm-sheaths not
known. Leaves 10 to 12 in. long, 1 to 25 in. broad, linear-lanceolate; unequally
rounded at the base into a rather thick, '2 to "3 in. long petiole; tip acuminate,
scabrous; smooth above except the scabrous marginal veins, pale and sparsely hairy
beneath afterwards glabrous ; scabrous on the edges; main vein thick, prominent,
shining, secondary veins 10 to 14 pairs, intermediate 5 to 7, pellucid glands giving the
appearance of transverse veinlets beneath ; leaf-sheaths smooth, somewhat striate, ciliate
on the ebBS ending in a broad shining callus and a very smal rounded naked
auricle ; ligule rather broad, dentate, often long-fimbriatc, one side longer than the
other. Inflorescence a compound leafy panicle, bearing spicate branchlets on which are
borne somewhat regularly-spaced clusters of few [l to B) purple-tipped spikelets ;
rachis flexuose, joints flattened on one side, "5 to 1 in. long, pubescent at first, then P
S—Iabrous bracts small. Spikelets "5 in. long, '2 in. broad, purplish, flattened, with 2
empty glumes, 4 to 6 fertile flowers, and 1 terminal imperfect flower ; rachilla about
*17in. long, clavate, flattened ; empty glumes ovate-acute, mucronate, ciliate at the edges ;
flowering glumes similar, but larger ; palea oblong, acute or acuminate, long ciliate on
the keels, 2-nervBd between. Lodicules 3, two ovate blunt, one lanceolate, al long-
fimbriate, usually 3-nervBd. Samens half exserted ; anthers narrow, apiculate with a
tuft of 3 or more penicillate hairs. Ovary broadly ovoid, stalked, hairy, surmounted by
a short thick style, dmDst at once separating into 3 purple plumose stigmas. Caryvptis
not known.

Upper Burma: sent by J W. Oliver from Petsut, Katha district, under the name
Thailcwabv (Burmese).

This pretty speciss has at first the appearance of a Dendroralamus, but seems to be a
'true Bambusa. Ths penicillatcly tufted anthers are characteristic. | am glad to asso-e
date with it the name of Dr. G King, under whose auspices and with whaose assistance
this work has been done.

- PLATE NO. 42.—Bamiusa Kingiana, f'rarnble. 1, leaf-branch ; 2, flowering branch
—of natural size; 3, spikelet ; 4, empty glume; 5, flowering glume; 5, palea; 7,
bdicules ; 8, anther; 9, ovary and stigmas; 10, leaf -shesth—enlarged [from J. W. Oliver's
specimens).

SECTION 111.

15, BAMBUSA LINEATA, Munrv in Trans. Linn. Soc. xxvi. 118.

A thickly growing, reed-like, large-leaved shrub with short culms. Culms green
or green striped with yellow, "5 to 1 in. in diameter, much branching when young,
sparsely covered with spreading iff bristles ; nodes marked by a prominent ring, the
base of the fallen sheath; internodes long, IB to 24 in., rough, especialy below the
node. Culm-sheath striped when young, about 5 in. long, 3 to 4 in. broad, covered,
when young, with appressed golden brown hairs, especialy at the base, afterwards nearly
glabrous, ciliate on the margins, truncate at top ; imperfect blade ovate cuspidate, usually
as Ion%- as the sheath, 2 in. broad or more, erect, many-nerved, rounded at the base
to about 4 in., and then again spreading out in a narrow (2 to -3 in) band aong
the top of the sheath, the band long-ciliate, hairy ; Uguh *d5 in. broad, closdy dentate
and Ion’;—fimbriate. Leaves very variable in size, those on young shoots often 15 in.
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long and up to 3 in. broad; those on older branches and flowering branches ID to '2
in “long by 1 tD 15 in. broad; d4iff, brittle, dull green above, pale beneath, ovate-
lanceolate or linear-lanceolate ; unequally rounded at the base into a very short (-1 to
*2 in) broad petiole; above ending in a long, twisted, scabrous point ; glabrous above and
beneath except for scabrous points on the marginal veins above ; scabrous-serrate on the
ed-es ; 'secondary veins 8 to 12, intermediate 5 to 7, many pellucid glands which
give the appearance of transverse veinlets beneath ; leaf-sheaths striate, hairy, keeled,
fruncate at top with no or only a very smal cadlus, ending in long, falcate,
deciduous auricles which are fringed with long iff bristles ; liguh short, very long and
stiffly fimbriate. Inflorescence a terminal spike or panicle at the ends of leafy branchlets,
bearing clusters of sessile spikelets supported by a truncate bract; rachis rounded or
flatten&d on one side, striate. Soikdcts ovate-acute, '4 to "5 in. long, about -2 in. broad,
much compressed, and often spirally twisted, bearing usually 1 to 2 empty glumes,
then about ID fertile flowers, then a terminal imperfect flower; rachillte short, glabrous;
tiZty glume ovate, long-mucronate, 5- to 7-veinsd ; flowering glume similar but longer,
antd white-ciliate on the margins; palea a little shorter than the flowering glumes,
mu-low, 2-keeled, minutely ciliate on the keels, sometimes bifid at the apex. Lodicules
o Eu_entIv none. Samens exserted ; anthers narrow, the connective apiculata with a
pgﬁicillaté point ; filaments often apparently monadelphous but separable. Ovary oblong,
whitish, pubescent, gradually passing into an elongated style which is finaly divided
into three purple plumose stigmas. Caryopsis nob known. BAMBUSA RUMPHIANA, Kurz in
Joitrn. As. Soc. Beng. xxxix. 1187D), 86; Ind. Forester i. 341. LELEBA LINEATA,
Rumph. Herb. Ami. vi. tab. 1, p. 5. LELEBA RUMPHIANA, Kurz in Cat. Hort. Bogor. |13BB),
2D. BAMBUSA AMAHUSSANA, B. ATRA, B. PICTA, B. PavA, Ldl. (according to Munro and

.KurzT')hroughout the Malay Archipelago and the Moluccas, extending northwards to the
Andaman Islands, where it was gathered at Rutland Island by Dr. Prain in December
189D. Cultivated in the Botanic Gardens at Buitenzorg, Java; at Peradeniya, Ceylon,
and at Calcutta It is founi in marshy coast forests.

This is a very remarkable species, which Kurz thought would prove to belong to a
new genus when the caryopsis is found. It is characterized by its shrubby habit ; con-
stant flowering; many-flowered, long-mucronate, Bromus-\ik3 spikelets ; brittle leaves and
peculiar culnTsheaths. Kurz in Ind. Forester i. 341, enumerates 5 varieties bearing
the Malay names of Leleba dyahat, pootee, ietam, towvtool, soorat. | think that the name
of B. lineata must take precedence of Kurz' name of B. Bumphiana, much as it may be
1,ngt_tsd" for Rumpbius called it Leleba lineata, and Munro published it as Bambusa
I ea o hne same year (1855) in which Kurz gave it the name of Leleba Bumphiana.
T \\ve examined many flowBrs and failed to find the lodicules, but in a picture by
Yourz in whe _Herbarium of the Royal Botanic Garden, Calcutta, there are given what |
take to bg intended for small acute glabrous lodicules. though they may be the bases of
tbB filaments which have themselves disappeared. The fruit adso is not known and should
be searched for; for though constantly found in flower in the Botanic Gardens at Calcutta

and Peradeniya, it has not yet been known to produce seed.

PLATE NO. 43—Bamhisa lineata, Munro. 1, leaf and flower branch; 2, leaf-sheath ;
3 & 4, culm-sheaths, outside young and inside older— of natural size; 5, spikelet ;
B spikelet, from a Ceylon specimen; 7, empty glume; 8, flowering glume; 9, paleg;
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\Q, anther; 11, ovary, style and stigmas. (Fig 4. from a picture by W, D. Alwis kindly
lent by Dr. H- Trimen of the Peradeniya Botanic Gardens ; the rest, except 5, from
fresh Calcutta specimens.)

SECTION |V.
18. BAMBUSA SDHIZDSTADHYOIDES, Kurz MS

An evergreen, arboreous, tufted bamboo. Culms 20 to 3D ft. high, 3to 4 in. in diam-
eter, green, glossy; nodes not thickened; internodea 15 to 2 ft. long, walls very thin;
branches 1 to 4 from each node, leaf-bearing below, flower-bearing above. Culm-sheaths
unknown. Leaves lanceolate to linear-lanceolate, 4 to 7 in. long, "5 to 1*3 in. broad,
rounded or attenuate below into a short 'l in. petiole; above Bnding in a subulate,
twisted, scabrous point; scabrous above along marginal veins and hairy near the base,
otherwise smooth; pale and glabrous beneath; scabrous on one or both edges; main
vein shining, conspicuous, secondary 5 to 5, intermediate 5; leaf-sheaths striate, hispid
at first, then glabrous, ending abruptly without callus, and furnished with 6 to ID long,
white, twisted, iff bristles on a long falcate auricle, ciliate at the edges; ligule long.
Inflorescence a spicate terminal panicle, bearing bracteate heads of few spikelets; bracts
narrow, smooth, truncate or acuminate; rachis truncate, pubescent, joints about 1 in.
long. Spikefots smooth, cylindric, "5 to "6 in. long, bearing 1 to 2 empty glumes, then
2 to 3 fertile flowers, then a terminal imperfect one, rachillse short, glabrous; empty glumes
ovate, mucronate, many-nervod; flowering glumes similar but longer, "4 in. long, rough
above; palea narrow, acuminate, membranous, "5 in. long, 3-nerved on the back, ciliate
on the keels, Lodicules D to 3, often wanting, when present lanceolate, rather blunt, 3- to
5-nerved, shortly ciliate, one much larger than the others. Samens scarcely exserted,;
anthers purple, "2 to "3 in. long, cells unequal, roughly apiculate. Ovary stalked, hairy,
narrowly elliptic, flattened and somewhat triquetrous, gradually narrowed upwards into a
long style, dividing into 3 minutely hairy stigmas. Uaryopsis obliquely oblong, nearly
*3 in. long, smooth, ending in a long diff beak. CEPHALDSTACHYUH SDHIZDSTADHYOIDES,
Kurz For. FI\ Burma, 5B5. MELDDANNA? KURZII, Mimro in Trans. Linn. Soc. xxvi. 134.

Tropical forests of South Andaman; found by Kurz at Macpherson's Straits.

The genus to which this species belongs had been somewhat in doubt; but the ques
tion was set at rest in the ' Genera Plantarum,' in which Benthain and Hooker fil. fiﬁally
decided it to be a Bambusa. It is one of the few bamboos known to grow in the
Andaman lIslands, and is remarkable for its narrow, acuminate, membranous palea, and
long apiculate anthers.

PLATE NO. 44.—Bambusa schkostachyoides, Kurz. 1, leaf-branch; 2, flower-bearing
branch—of natural size; 3, spikelet; 4, empty glume; 5, flowering giume; B, palea;
7, bdicubs; 8, anther; 9, ovary and stigmas; ID, leaf-sheath—enlarged. (All from
Kurz' specimens.) -

- SECTION V.
17. BAMBUSA GFJFFITHIANA, Munro in Trans. Linn. Sou. xxvi. 99.

A subscandent, soft bamboo. Culms slender, hollow. Culm-sheaths not known. Leaves
large, 1 tD I'D in. long, 2 to 3 in. broad, lanceolate, acuminate; unequally narrowed
at the base into a short -2 in. thick petiole; ending in a subulate, twisted, scabrous point;
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smooth above, except on the scabrous marginal veins, glaucous beneath; scabrous on te*
edges; main vein thick, prominent, secondary veins 13 tD 17, intermediate 5, pellucid
glanls frequent, giving the appearance of strong transverse veinlets on the under surface-
leaf-sheath striate, glabrous, kedod , ending in a narrow shining- calus, and furnislle,i
a the mouth with lagB crescent-shaped rcflexed auricles up to -7 in ]DmT
strongly fringed with long bristles;, liguh €longate, obtuse or triangular, C|I|ate often
deeply cleft. Inflorescence a termina panicle with spicate branches bearlné:) distant’ h
of spikelets; rachis sofr, hollow, the distance between the heads varying from 1 t }
in. Spikelets cylindrical, '5 to '6 in. long, ovate-lanceolate, acute, glabrous, with two
empty glumes, one fertile flower and one rudimentary flower on a terminal produced
rachilla, the rudimentary flower three times as long as ths clavate, glabrous rachilla"
empty glumes ovate-acute, many-nerved, glabrous; flowering glumes similar but largef
and mucronate, convolute; palea as long, membranaDcous, 2-keeled, the keels "-labrdUs
acute, many-nerved, bearing in the deep concavity between the keds the rachilfa of thé
rudimentary flower. Lodicules 3, hyaline, long-fimbriatB, two ovate obtuse, the thirl
smaler acute. Stamens exserted, anthers obtuse, bifid at the apex. Ovary 0v0|d smo_ th
gradually attenuated into a style which is dmost at once divided into 3 Iorg qunUﬁ;
stigmas. Caryopsis not known. DENDROCALAMUS 'GTRIFFTHIANUS, Kurz For, FI' Buma o
5D2. BAMBUsA sp., Griffith Journ., p. 9D.

Upper Burma, banks of the Mogaung river, collected by Griffith in September 1837.

This species is characterized by the oneflowered spikelets (like the Perak B, \Nrayl
Stapf), by the palea having glabrous kedls, by the very soft hollow rachis, and by the
long-fringed leaf auricles. It has only been once found, but it may be hoped, now
that the Mogaung valley is becoming better known, that it may soon be rediscovered.
Specimens received from Burma, from the Kyaukshat Forest, Tenasscrim, in 1891 bv
name Wamyeng (Burmese), have somewhat smilar leaves, but they are more rounded
and much longer petioled; then, the rachis is solid, and athough the flowers are only in
the early bud stage, there is enough to show that they are quite different and have
ciliated pakre. It is not clear why Kurz transferred this species to Dendrocalamus.
Griffith, in his Journal, p. 9\), refersto it as a "Bambusa, vaginis oollo barbatis."

PLATE No. 45—Bambusa Griffithiana, Munro. 1, leaf-branch; 2 & 3, part of flowering
branch—of natural size; 4 & 5, spikelet; 6, flowering glume; 7, palea; 8, terminal imperfect
flower; 9, lodicules, 10, anther; 11, ovary, and digmas—enlarged (al from Griffith's

specimens),
18. BAMBUSA WRAYI, Stapfin Kew Bulletin, 1893, 14.

A graceful, semi-scandent bamboo. Culm 4D to BO ft. high, about 1 in. i, diameter,
very thin, the top curving round amost to the ground; internodes yellow, glabrous,
shining, fistular, the third or fourth from the ground very long, sometimes as bng as
7 ft. Culm-sheaths not described. Leaves linear-lanceolate, smooth, 8 to ID in. loke
by about 1 in. broad, rounded Dr attenuate at the base into a narrow, 'l in. long petiole*
above very narrouly acuminate, glabrous on both sides; main vein prominent, secondary
veins 7 to 8, intermediate 5 to 7; kaf-sheaths pale, striate, glabrous, endingin a shining-
cdlus and minded with a few iff cilia? liguh truncate, short, furnished with long- [oftef}
*4t0 "5 in.) giff hairs. Inflorescence a large branching panicle bearing leaves, and with
the dusteis of spikelcts collected at the nodes or in short spicate branches; rachis smooth
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"pikelets in short spikes subtended by an oblong truncate bract, followed by a small,
ciliate, keeled bractlet; than come two imperfect spikelets in the axils of lanceolate,
glabrous glumes, the scale at the base of each spikelet 2-keded, ciliate ; then the fertile
spikelet; empty glume solitary, ovate-lanceolate, acute, glabrous except the clise on the
agBS many-veined, convolute; flowering glume ovate-lanceolate, acute, glabrous, many-
veined; paled efjud or rather shorter, 2-keeled, rough or faintly ciliate on the keels,
bearing between the keels the terminal, "2 in. long, rachilla which is surmounted by a
narrow imperfect flower as long as itsdf. Lodicules narrowly elliptic, "15 in. long,
minutely ciliate. Samens exserted; anthers glabrous, blunt. Ovary ovate, glabrous,
gradually attenuated into a very short style which very early divides into 3 long, thin,
plumose stigmas. Caryopsis oblong, ending in a short cyliudric beak. Booker's hones
Plantarum, Plate 2253.

Malay Peninsula, in Perak, found by L. Wray, Jun., on the Grunong Inas mountain,
a 48D tn 5500 feet altitude, near the sources of the Selama and Plus rivers.

The chigf characters of this species are the inflorescence (which is more like that
of Melocanna or Teinostazhyum than Bambusa) and the single fertile flower with rather long
lodicules. -Dr. Stapf considers it to be closely dlied to B. Griffithiana, Munro, and to
the genus Nastus. As he correctly remarks, in appearance it resembles Melocanna virgata,
Munro, but the structure of the spikelet is different. It is clearly aremarkable species,
and may, when the fruit is obtained, be found to belong to another genus than Bambusa
or possibly to a new one. It has probably the narrowest culm for its length of almost
any bamboo known except perhaps Arundinaria Prainii. It is caled Buhh versumpitan in
Malay. In "a letter to the Director of the Royal Garden, Kew, quoted in the Kew
Bulletin, Mr. Wray writes:—" The plant grows a from 45DD ft. to nearly BDDD ft.
" elevation, generaly on theridges of the hills. The canes are about 1 in. in diameter
" near the ground and taper away to-" in. These long thin ends drop down till
" they touch ths ground. TiIB canes are from 40 to @ ft. long. They are furnished
" with whorls of leaves at the upper joints, and, as can be imagined, the bamboo is
" about the most elegant of its kind . . . . . The joints are over 7 ft. in length. The
" longest joint of a cane is generaly the third or fourth from tliB ground. The
" Semangs use the large-sized canes for the outer case of their blowpipes and the small
' ones for the inner tube . . = This appears to grow only in two places in Perak. "

PLATE NO. 4B—Bambusa Wrayi, Stapf. 1, flower and leaf-branch—of natural size;
2, spikelet; 3, fertile flower with rudimentary terminal flower; 4, bract; 5 & B,
imperfect flower with 2-keeled lower glume; 7 & H, glumes of imperfect flower; 9,
flowering glume; 10, palea of feitih flower; 11, lodicule; 12, ovary and stigmas— enlarged
(all from Mr. Wray's specimens).

SECTION VI.
19. BAMBUSA BLUMEANA, chultcs/. Syst. Veg. vii. 2, 1343 (183D).

A tall thorny bamboo. Culms 3D to 6t ft. high or more, about 3 to 4 in. in diameter
hard, smooth, glossy; nodes not prominent; branches many, pae, yelowish, abundantly;
armed with short recurved spines in threes, the middle one longest; cavity small.
Culm-sheaths thick, coriaceous, 5 to 6 in. long or more, 3 to 4 in. broad, striate, covered,
especially below, with long 4iff tawny bristles; slightly attenuate upwards to a broad
convex mouth; violet brown and yellow-driped when young; wiper/cot blade nearly as
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long as the sheath, triangular, cuspidate, convolute, striate, thickly covered with tawny
bristles on both sides, slightly rounded at base and decurrent on the sheath in anarrow
band ending in a rounded auricle, the band and auricle lined with a row of 4iff long
bristles bent in the middle; ligule very narrow, dentate, long fimbriate. Leaves 55
together at the ends of the branchlets, thin, linear-lanceolate, 3 to B in. long, -3 to "5
in. broad; abruptly rounded at the base into a very short, glabrous petiole; ending
above in a twisted scabrous point; glabrous above, glabrous and glaucous beneath; scabrous
on the edges; main veins prominent beneath, secondary veins 5 to 7, intermediate 7
to 9; leaf-sheaths striate, covered with appressed hairs, keeled, ending in a small,
recurved, ciliate calus, and furnished at the mouth with afew, slender, deciduous bristles;
liguh short, truncate, fimbriate. Inflorescence a large branching terminal panicle, bearing
gpicate branchlets with heada containing many imperfect and few fertile spikelets;
rachis smooth, slender. Spikelets 1 to I*5 in. long, compressed, narrow, slender, bearing
2-3 empty glumes, S to 8 fertile and 1 to 2 terminal imperfect flowers, empty glumes
ovate-acute, 3- to 7-nerved, glabrous; flowering glume ovate, acuminate, 7-8-nerved;
palea as long as, or longer than, flowering glutnB, broad, concave, 2-keBled, ciliate on the
keels, blunt. Lodicules 3, obovate, long-ciliate, many-nerved, and thickened at the base.
Samens little exserted; anthers blunt, obtuse. Ovary ovate, rounded, glabrous, ending in
a short style, surmounted by 3 plumose stigmas, afterwards stalked. Varyupsis obovate,
shining above, tipped with the bases of the 3 stigmas. Kunth Enum. 431 ; Munro in Trans.
Linn. Soc. xxvi. 1D1; Kurz in Ind. Forester i. 34D, B. SPINDSA, BL in litt. ad. Nees von
Esenh. in Bot, Zeit. 1825, p. 580. ISDHURDCHLDA SPINDSA, Buse in Mign PL Jungh, 389.
SDHIZOSTACHYUM DURIE, Rupr,, Bamb. 46.

Pahang; collected by H. R. Eidley. Also in Java, Sumatra, Borneo and elsewhere
in the Moluccas.

This species is easily distinguished from B. arundinacea by the long spikelets, different
culm-sheaths and fimbriate ligules. The culm-sheaths havB the same coriaceous texture
and dull colour as those of B. arundinacea, but the long-fringed auricles and ligules and
bristly back distinguish them. Munro doubts if it is not tha same aa B. agredtis,
Poir., but on reading the description of the latter, | am of opinion that it differs, so
that 1 do not quote that species as a synonym. Blume and Kurz give the Malay
names of bamboo durie and hower tjutjuk. The Pahang locality brings it within the
region to which this work relates.

PLATE NoO. 47-—Bambusa Blumeana, Sch. 1, leaf-branch; 2& 3, flowering branches
r/ natural size; 4, culm-sheath—reduced; 5 & S, spikelets; 7, flower ; 8, flowering glume;
9, palea; 10, lodicule; 11, anther; 12 & 13, ovary, style and stigmas—all enlarged [from
Kurz' Java specimens).

2D. BAMBUSA AKUNDINACEA, Willd. Spr, PL ii. 245 (1799).

A tall, graceful, thorny bamboo with curving branches from a thick central root-
stock. Culms bright green, shining, variable in length, but in large specimens reaching 8D
to 1D0 ft. high and B to 7 in. in diameter, branched from the base, the lower joints
giving out long horizontal shoots armed at the nodes with 2 to 3 recurved spines and with
few leaves; nodes prominent, lower ones rooting; internodes variable in length, up to IB
in. long, often faintly angular, and in smaller cuims flattened on one side, “alls thick,
1 to 2 in., cavity small. Uulmsheaths coriaceous, orange-yellow when young, often striped
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with green and even red, variable in shape ani size, but running up to 12 to 15 in. in
length and 9 to 12 in. in breadth, striate, somewhat rounded at the tDp and plaited on the
edges, thickly ciliate with golden hairs when young, otherwise glabrous; imperfect blade
triangular, up to 4 in. long, sharply pointed, concave with involute margins, greenish-
yellow when young, glabrous without, densely clothed within wirh a thick purple Dr
brown or black felt of bristly hairs, the margins decurrent on the sheath, wavy, plaited,
long ani thickly ciliated, but hardly auriclei; Mgule narrow, entire, or fringed with whitish
hairs. Leaves linear-lanceolate or linear, very variable in size, up to 7 to 8 in. long and
1in. broad, rounded at the base into a short. often swollen, "1 in. petiole; ending above
in a sharp diff point; glabrous above except for long hairs near the base, glabrous or
puberulDUS beneath; scabrous on one or both margins, and ciliate towards the base;
main vein narrow, pale, secondary veins 4 to 6, intermediate 7 to 9, transverse veinlets
none, but regular pellucid glands at intervals; leaf-sheath striate, glabrous or dightl}’-
pubescent, ending in a thick, often ciliate, calus ani a short auricle furnished with a few
diff, curved, white, deciduous bristles, edges ciliate; ligule short. Inflorescence an enormous
panicle, often formed by a whole culm, branchlets spicate with loose clusters of about 5
pale spikelets; rachis variable, usualy iff, shining, smooth, sometimes dull, striate,
occasionally angular and soft, aimost fistular. Spikelets lanceolate, acute, "5 to 1 in. long,
*2 in. broad, sessile, glabrous except for the prominent ciliate edges of the palea, consist-
ing of 2, 1 orno empty glumes, then 3 to 7 flowers, the lower ones hermaphrodite, the
upper male only, finally one to three imperfect flowers, empty and flowering glumes ovate-
lanceolate, acute or mucronate, many-nerved, glabrous, "2 to "3 in. Inng; palea slightly longer,
2-kenled, ciliate on the keels, sub-acute. Lodicules three, small, hyaline, ovale, fimbriate on
the edges, one usually longer and more acute, 1- to 3-nerved. Samens exserted, drooping,
filaments slender; anthers yellow, obtuse, sometimes with an apiculate bristle- Ovary elliptic-
oblong, glabrous except at the tip; style short, glabrous, soon dividing into 3 long plumose
stigmas. Uaryopsis oblong, '2 to '3 in. long, smooth, grooved Dn one side, ending in a short
beak formed by the base of the style, always surrounded by the persistent glume ani
palea, embryo conspicuous. Eoxb. Corvm. PI. i. 5B, tf. 79; Hort. Beng. 25 (1814); FIl. Ind.
ii. 191; Poir. Enc> viii. 7D1; Spreng. Syst. Veg. ii. 112; Link Hort. Berol i. 249; Schultes
Syst. Veg. vii. |l. 134D; Eunth Enum. 431; Graham Bombay Cat. 239 (1839) ; Dalz and
Gibs. Bomb. FL 299; liuprecht Bamb. 51, tab. xiii. fig. 51); Munro in Trans. Linn. Soc.
xxvi. 1D3; Brandt's For. Flora 5B4; Beddvme Flora Sylv. ccxxxi. t. cexxi.; Eurz For. FL
Burma ii. 554; Thwaites Enum. PL ZeyL 375; Voigt Hort. Sub. Cah. 719; Hb. Heyne Wall

Cat 5D23A. BAMBUSA SPINDSA, Eoxb. Hort Beng. 25; FL Ind. ii. 198; Buch.-Ham. in Trans.
Linn. Soc, xiii. (1B22) 4BD, Wall. Cat. 5D24; Nees in Linn. ix. (1834) 475; Spreng. Syst.
Veg. ii. 112 ; Eupr. Bamb. 52 tab. xii. fig. 52, tab. xiii. fij. 52 ; Munro in Trans. Linn.

Soc xxvi. 104; Beddome Flora Sylv. ccxxxi; Brandts For. Flora 5BB; Steudd Syn. 329;
Benth. in FL flonqk, 434; Voigt Sort. Sub. Vale. 719. BAMBUSA DRIHNTALIS, Nees in Linn.
iX. (1834)475; E[Jpl’. Bamb. 52, tab. xiii. fig. 51; Munro in Trans. Linn. Soc. xxvi. 105;
Beddome Flora Sylv. ccxxxi. BAMBUSA ARUNDO, lib. Klein ex Nees in Linnvea ix. 471 -
Eupr. Bamb. 53 tab. xiii. fig. 53 ; Wight ex Steud. Nom. ei. II. i. 183. BAMBUSA
NELSIANA, Am. ex Munro in Trans. Linn. Soc. xxvi. 1D3. BAMBUSA PUNGENS, Blanco
Fl. Fihp- ei- |- 270. BAMBOS ARQNDINACEA, Eetz Obs. v. 24 (1789); Pers. Syn. i. 393.
ARUNDD BAMBOS, Linn. Sp. PL 81; Hy, Eheede Hort. MaL i. 25, tab. xvi.

Throughout India, Burma and Ceylon, except in the Himalaya ani Sub-Himalayan
rcg:on and the valleys of the Ganges and Indus. It is scarce in the Central Provinces,
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but occurs not uncommonly in Giizerat. It id very common in both its smal and
large varieties in Drissa the Circars ani Darnatic. It is common in the Ooncan ani
on the Western Ghat RangB. In the Deccan it occurs in valleys in the hills as it
does throughout South Iniia, asceniing in the hill ranges, as in the Nilgiris, to 3,000
f£t. ani higher occasondly. In Ceylon it occurs in the warmer parts of the islani on the
margins of rivers and streams (Thwaites). In Lower Assam it is found, but infrequently,
in Grauhati and Nowwgong, dso in Sylhet. It is rather scarce in Eastern Benga ani
Chittagong, but becomes more common in Burma, al over Pegu ani Martaban iown
to Tenasserim. It is very largely cultivatei everywhere, as in Dehra Diin ani in
places a the foot Df the Punjab Himalaya. It is probably founi in its largest sze
ani finest condition in the hills of the Circars, especidly about the Godavari, on thB hill
ranges of the eastern ani southern scaps of the Mysore plateau, ani in the
Nilgiris. The finest dumps | have seen are those in the Rumpa country, north of
the river Grodavari. Those of Gumsur are dso very gooi. It has been very often
collected, especidly at tiB rare seasons of its flowering. It has been introiucei into
the West Indies.

It will be seen that | have included in this species all the three iescribei by
Ness ani Roxburgh ani acknowledged by Ruprecht, Munro ani Beiiome, viz.,, B.
arundinauea, B. spinosa, and B. orientates; also the B. Arundv aimittei by Ruprecht.
| have examing a great series of specimens ani can fini no real specific difference
between them. Munro gives the following as characters for separating the three:—

(1) B. arundinacea (incluiiDg By, Anindo).—Rachis very glabrous, shining, hari;
spikelets few, long, 6- to 12-flowered; rachilla hirsute, visible, leaves
smooth; leaf-sheaths hairy.

(2) B. spinosa—Rachis striate, not shining, hari; spikelets many, shorter, 4-to

) B-flowerei; rachilla harily visible; leaves glabrous above, hairy beneath;
leaf-sheaths hairy, then sub-glabrous.

(3) B. orientalis—Rachis glaucous green, anglei, dmost soft; spikelet membran-

- ous 5 to 8flowerd ; leaf-shesths hairy with white cilise; petiole hairy.

From these, it appears that B. arundinacea ani B. spinosa differ very little inieei
except in the rachis of the panicle ani the number of flowers, but the former character
is not, | think, constant, ani the latter is probably the result of differences in climate
ani soil; while B. orientalis ssems more nearly a separate species, ani indeed the rachis
is remarkable in the specimens 1 have seen, and judifies its admission as a variety.

VAR. orientdlis—rachis of the panicle green, angled, dmost soft; spikelets mem-
branous; lesf shesths hairy, white ciliate; lesf petiole hairy.

But except these, the characters are by no means constant, and | fed that without
better information | am right in thinking that we have in India proper only one thorny
Bambusa, ani that that widey-spread species merely shows, as does the equaly universal
Dendrocalamus strictus, an amount of variation such as is fully accounted for by the
variations of climate and soil. Both Brandis and Kurz consdered that there was only
DUB gpecies, and | fully agree. Were | to attempt to separate it into varieties, |
should make a different divison to that adopted by Munro. All the three have practi-
caly the same culm-sheath—a character which | bdieve Kurz, whose knowledge dof,
and interest in, bamboos was so great, consgdered to settle the matter.
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k But if there be some difficulty in recognizing the three varieties which were
considered by Munro to be species, it is easy to recognize two very distinct varieties
in habit, viz. (1) the tall handsome large-culmed variety of the valleys of the
Dircars and the hills of South India, and so often cultivated elsewhere; and (2)
the amost dwarf, thick-branched, very thorny small-cuimed variety which grows gre-
gariously on the low hills and laterite downs of Drissa and Granjam and extends
into Lower Bengal and across to Burma. This latter is gregarious in densely thorny
clumps of some 20 feet in height, and is probably the one which Roxburgh meant
,as B. spinosa. But | doubt if it can be described as a variety by any more
definite characters.

The thorns on tliB branches and side shoots; th[j rharacteristic culm-sheath
with felted hairs inside thB imperfect blade, and the narrow pointed leaves characterize
this species, which is probably the best known and the most cultivated of al the
Indian bamboos. Roxburgh gives as vernacular names: Bans, bekor bans (Bengali),
Mul/cas, vedru |Telugu), Mungil (Tamil); Dalzell and Gribson give the Bombay name
as Mundgay ; Brandis gives Magar bans, ndl btrns (Punjab), Kattang (Central India) ;
Kurz gives Kyakatwa, (Burmese); Thwaites Kattoo-oona-gass (Cingalese); Van Rheede Ily
(Malabar). It is aso known as Wahkanteh (Graro), Wanah (Magh), Kaii waddr (Grondi),
(see the 'Manual of Indian Timbers.) @& Mann has sent me specimens from Sylhet
bearing the names Ketua, kdtdisi (Bengali), and from Nowgong caled Eotnha (Assamese).
| have aso received specimens from the Bombay Presidency bearing names as follows:
from A. IX Wilkins from Ahmednagar, Ealak; from R. C. Wroughton from Poona,
Kalki; from G' P. Millett and L. S. Dsmaston from Thana, Padhai, khara, manwel,
joda, kashti. Babu Sree Dhur Dhakravarti has sent both the large and the small
variety from Khurda, Drissa, under the obvious name of Kanta bans (thorny bamboo),
probably the commonest name for it in India

As regards the flowering of this species, Brandis says: "lsolated flowering clumps
"are found occasionaly, but as a rule al clumps in oB flowering district come into
"flower simultaneously, a few clumps flowering in the previous and some in the
"succeeding year." According to Beddome, this species flowered in 1BD4, 1835, and 18BB
on the Western Coast, and Bourdillon {Indian Forester, xiii. 4D9) says it flowered again
in 1882; it flowered gregariously [planted trees only) in Dehra Dun in 1881 (see
Indian Forester, vol. vi, 33B), and previously in 183B according to Sir W. Sleeman,
quoted by MunrD. | myself saw it in flower in the Nallamalai Hills of Kurnool in 1889.
In Origpa it flowered in 1812; in Canara in 1854; in the Balaghat district, Central
Provinces, in 1855, and in Narsingpur in 1885 (Gr. J. Nicholls in Pioneer, April
1893); in Mada in 1B74; in Ondh in 183D (Caplain Wood in Indian Fofester, vii. 59).
This year, 1894, it is in flower in Cuddapah- (R. McIntDsh). Roughly, it may be
gad to flower about every 3D vyears, and then to die down, reproducing itself
abundantly from seed, and affording a magnificent crop of grain. As ths seeds,
which .somewha resemble wheat seeds, are edible, they have in some years proved
of great value to supplement the food-supply. As regards uses, this bamboo is very
largely employed; but It is by no means one of the best kinds, as the culms are rather
crooked and often knotty, and the densely interlacing thorny branchlets make it
difficult to extract them from the clump. It makes a close, aimost impenetrable hedge,
and is said to have been largely planted around cities both in North and South India,
and specialy in Mysore, as a protection against attack. Against such a hedge, nothing
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but explosives would ba of much effect. Dlsghorn, quoting Buchanan's Journal iii. 261,
says in respect to this: "In Hyder All's time, the town of Bednore, in North-West
" Mysore, was defended by a deep trench filled with clumps of this bamboo,” and
remarks that in 1856 when he visited the place, he found some clumps still remaining
\forests and Gardens of South India, p. 207). It is often badly attacked by a small
Hemipterous insect recently described as Oregma lambusce, which exudes drops of sticky
liquid and blackens thB surfaces of the leases.

PLATE NO. 4& —Bambusa arundinacea, Willd. 1, leaf-branch; 2, part of flower-
panicle-c/ natural size; 3, top of young shoot; 4, culm-sheath of lower internode—
reduced; 5, leaf-sheath; 6, thorns; 7, spikelet; 8, flowering glume; 9, palea; 10, bdi-
cules- 11, anther; 12, ovary, style and stigmas; 13 & 14, caryopsis, 15, the samo
envelc’)ped in glume and palea; 16, part of rachis of var. orientalis—enlarged. (Nos. 3, 4
from Kurz' drawings, No. IB from Wight's specimen; No. 5 from a fresh Dan specimen;
the rest from my own Dircar collections.)

SPECIES OF WHICH THE FLOWERS ARE NOT KNOWN.
21. BAIBUBA AUEICULATA, Kurs in Journ. As. Soc. Being, xxxix. (187D), B6.

An evergreen, arboreous, tufted bamboo. Uulms 39 to 5D ft. high, 2 to 2’5 in.
in diameter, glossy green, yellow when old, scurfy when young, branches curving
downwards; nodes hardly thickened; internoies 18 to 30 in. long, the lower ones shorter,
swalls thick. Oulm-shnths 10 to 12 in. long, 9 to ID in. broad at basB, attenuate
upwards, and convexly truncate at 4 in. in breadth, thickly black-ciliate on the margins,
the back covered with appressed black or tawny bristles, except for a vacant patch
down thB middle; imperfect Hade 6 to 9 in. long, triangular acute from a base
at_)out 4 in_broad, which is sdlightly rounded, and thBn decurrent on the sheath to
form a rounded naked auricle which is green when fresh; striate on both sides, some-
what hairy within, densely appressed-hairy without in two longitudinal streaks which
leave the middle line free; Vguh "2 in. broad, sharply dentate. Leaves lanceolate or
linear-lanceolate, 8 to IS in. long, 1 to 25 iu. broad, rounded or attenuate at the bass
into a short '1 to '3 in. long petiole; ending above in a long twisted scabrous point;
smooth above, except the scabrous points on marginal veins, minutely puberulous
beneath when young, afterwards glabrous or roughish, often glaucous; one or both edges
erabrousi main veins yellow, shining, prominent, secondary vein3 8 to 12, intermediate
5 to 7’ _pellucid glands between, which give the appearance of transverse veinlets when
dr_ e« leaf-sheaths smooth, faintly striate, polished, hairy at first, somewhat keeled,
Eud:nfi in a smooth callus, and a small thick rounded glossy naked auricle which is
then dark in colour. Inflorescence, & c, unknown. GIGANTDCHLDA AURIDULATA, Eurs For.
Flora Burma ii. 557.

Assam, Chittagong and Burma. Collected by .Tara Kisor Gupta for G. Mann
in Sf/lhet, by Brandis and Kurz and others in Burma.

This species is included by Munro under Barnlusa wulrjaris, but it is, as correctly
pointed out by Kurz, quite distinct, and this is clearly seen by an inspection of the
handsome clumps of both species in the Royal Botanic Garden of Calcutta. The
round naked auricles of the culm-sheaths and leaves and the peculiar arrangement
of the bristlesin patches on the sides of the culma-sheaths and of their imperfect blailts,
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Irving' a central line clear, inaka it easily recognizable. Kurz gives the names Wa-nd
and Talaju-wa (Burmese), Mann gives Kalia [Bengali), while other specimens from
Burma bear the name Wanway. Kurz places it in the genus Gijantochiotz in his Forest
Flora; but in the absence of flowers | prefer to retain it under Bambusa, to which it
seems to me more properly to belong. It may be hoped that flowers will soon be
procurable which will settle Tts position. It is a handsome species and its culms ought
to be useful. :

PLATE Nn. 49.—Bambusa auriculata, Kurz. 1 &; 2, leaf-branches—of natural size;
3, culm-sheath—reduced tv about % [from Calcutta Botanic Garden specimens).

22. BAMBUSA VILLDSULA, Kwz For, Fh Burma ii. 553.

An amost simple-stemmed, rarely tufted bamboo, the culms usually arising singly
from the stock. Culms about 3 in. in diameter; internodss 12 to 15 in. long; nodes
hardly raised. Culmsheaths truncate, ciliate Dn the margins, glabrous outside;
imperfect Hade absent. Leaves linear, somewhat cuspidate; 5 to 8 in. long, "5 to "8
in. broad; narrowed or rounded at the base into a very short petiole; ending aov&
in a cuspidate, long, twisted, setaceous, scabrous point; scabrous on marginal veins
above, otherwise glabrous; glaucescent beneath, hairy near the petiole; edges scabrous;
main veins conspicuous, shining, secondary veins S to 12, not conspicuous, intermediate
5, pelucid glands which appear in dried specimens as transverse veins; haf-sheaths
striate, minutely villous, then glabrescent, whitish-ciliate on the margins, somewhat
keeled, ending above in prominent shining caluses, and bearing on one side a large
XDunde® long-fringed auricle; ligufo short. Inflorescence, &c, not known.

Limestone Hills of Martaban and Upper Tenasserim: collected by Brandis in
1652 in the Ybdnzain Valley |No. 384).

This is the Talendeinwa (Burmese), Wami (Karen) of Kurz; but very little is
known about it. It is sad to be useful for basket work.

23. BAMBUSA MASTERSI, Munrv in Trans. Linn. Soc. xxvi. 113.

A cIimbing bamboo. Culms small, reed-like. Leaves oblong—lanceolatq ID to 13
in. long, usually 15 in. broad; attenuated at the yellowish base into a glandular
j? wrinkled) "2 in. petiole which is often hairy; rostrate-acuminate at the hairy tip,
glabrous on both sides except on the midrib towards the base and the scabrous
points on marginal veins, glaucescent beneath; scabrous on the edges; man vein
yellowish, shining, secondary veins ID to 12 pairs, intermediate 5, transverse veinlets
formed by pellucid glands oblique; leaf-sheaths striate, ciliate on the edges, hairy on
the sides with appressed giff hairs ending in a narrow calus and short auricles bearing
several 4iff long folded bristles; ligule very short. =

Assam: collected by Masters at Dibrugarh, No. 1123.

The Assamese name is Benti tans. Very little is known of this species.

24. BAMBUSA MAKGINATA, Munro in Trans. Linn. Sw. xxvi. 114.

A tal scandent bamboo. Culms fistular, glabrous, dark-coloured; branches sub-
solitary pr fasciculate, deflexed; branchleta bracteate, geniculate, and twisted at the
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top, few-leaved; internodes of lower parb hirsute above. Leaves oblong-lanceolate, 6 tn
7 in. long, 1 to 12 in. broad, glabrous on both surfaces; rounded at the base into
a "l to "3 in. petiole; acuminate above in a setaceous point, the margins near the
top shaggy with long, thick, silky hairs; main vein yelowish below, secondary veins
4 to 7 pars, intermediate 7, transverse veinlets few, oblique, formed by pellucid
glands; leaf-sheaths striate, keeled, glabrous, ending in a ciliate callus;, ligule short,
truncate, dentate, hairy outside.

Tenasserim: collected by Brandis on the top of the Daunat Range a 5DDD ft.
(No. 371).

This may prove to be a Dinochloa when better known. It is cdled Wamc
(Karen) and climbs among the branches of the ok aud chestnut trees. The fringe
on the upper margins of the leaves is very remarkable and characteristic.

Species of BamBusa now referred to vther genera.

. andamanica, Kurz
. attenuata, Tkwaites

Oxytenanthera nigrociliata, Munro
TeinostaDkymn attsnuatum, Munro.

baccifera, Koxb. . . = MédDDanna bambuaocidBS, Trin.
. bifolia, Sieb. = Phyllostadiys bambusDides, Sitib. and Zucc.
bitung, Hassk. = Dxytenanthera nigrDciliata, Munro.

bitung, EUBOI. and Seh.
Brandisii, Munro
calostachya, Kurz

capitata, Wall, and Griff. «
FalcDneri, MunrD

Dendrocalamus flagellifer, Munro.

DendrDcalamus Brandisii, Kurz.

I)endrDrcalamus calostachyns, Kurz.
DephalDstachyum capitatum, MunrD.
Dendrocalamus Hamiltonii, Nees and Arn. jjin part).

Fax, Poirst = MédoDnnna humilis, Eoeperb.
flagellifera, Griffith = DBndrocalamus flagBllifer, Munro.
' gigantsa, Wall. = Dandrocalamus gigantsus, Munro. '

gracilia, Wall. . . . -
Helferi, Munro

longispatha, Kurz

macro—, Wall.

MClellandii, Munro

maxima, Much.-Ham.
microphylla, Erriff.

monogyna, firifE.

nigrociliata, BUSB

Oxytenanthsra nigrociliata, Munro.
Teinostachyuni Helferi, Qambltj.
DBndrDcalamus loDgispathus, Kurz.
Arundinaria spat?iiflora, Trin.

Dinochloa M'DIBllandii, Gamble.
DBndrocalamus Hamiltunii, NBBS and Am.
Arundinaria microphylla, Mcnro.
Dendroualamus |lamiltonii, NBBS and Arn.
DxytenanthBra nigruciliata, MunrD.
pseudarundinacea, Steal']. GigantDchloa verticillata, Munro.
pubBSDens, Loid. . DenirocalamuB strict us, NBBS.

TBgia, Thorns. . - - . ThyrsDstachys sianiensis, liaoiblo.
reticulata, Rupr. rhyllostachya bambuaoides, Sisb. and Zuuc.
Eitcheyi, Munro . Dxytenanthsra monostigma, Bedd.
scandBns, BI. Dinochloa TjankorrBh, Biise.

scriptoria, DBnnst. Ochlandra Khesiii, Thw.

damen&is, Kurz Thyrsostachys siamtnais, Gamble.

stricta, Eoxb. D en dro calamus strictus, NBBS.

. Tanaea, Buch.-Ham. Ditto ditto.

. verticillata, Willd. GigantochlDa verticillata, Munro.

. verticillata, Eottler Dendrocalamus strictus, Nees.

. Wightii, Munro Ochlandra Brandisii, Qambls.
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4- ThyrSDStauhys, genus nov., Gambh.

Arborescent bamboos of graceful habit and moderate size. Calms straight, eréct,
branching above, often covered with the long persistent sheaths. Culm-sheaths eIoné:]ate,
thin; imperfect blade long, narrow. Leaves usually small to moderate-sized. Inflorescence
a large compound panicle, the spikelets sessile or stalked in the axils of prominent
bracts. Spikelets pals-coloured, loose, with 2 to 3 flowers, uppermost seed-bearing, and
with a terminal rudimentary flower on a produced rachilla; empty glumes 1 or 2, much
striate ; flowering glumes similar; palea ui lower flowers deeply 2-cleft, with narrow
tail-like divisions, 2-keeled, ciliate on the keels, that of upper fertile flower not keeled or
cleft, elongate; rachilla hairy. Lodicules very thin, D to 2 or 3, biig acuminate. Samens
6, long exserted, anthers mucronate. Ovary turbinate, depressed, stalked, surmounted
by a long style, bearing' 2 to 3 broad feathery stigmas. Caryopsis cylindrical, smooth,
glabrous, shining at thB top, grooved Dn one side, long-beaked, embryo prominent
pericarp crustaceous, adherent to the seed. o

Flowers large, culm-sheaths straight-truncate at top, leaves

moderately large C e o 4T Dlient
Flowers small, culm-sheaths triangularly-truncate at top and
with pointed auricles, leaves small . . . 0 Vv .. .
Fiftmengis.

1. THYRSDSTACHYS DLIVERI, n. sp. Gamble.

A large crespitose bamboo with straight culms from a thick rootstock. Culms
5D to BD ft. high, 2 to 2'5 in. in diameter, bright green with whitish silky down
when young, dull green or yellowish when old; nodes very little thickened; internodes
IB to 24 in. long, walls rather thin. Vulm-sheaths somewhat thin, imbricating at the
base, above three-fourths of the length of the intemodes, green when your'TTq- then
turning orange and finally brown, persistent, clothed on the back with thick whYte giff
pubescence, somewhat rounded a top, but then cut dof to a breadth® of ] to 12
in., ciliate at the edges, not aurioled, though slightly produced ; imperfect blade lon*-,
recurved, subulate, acuminate, hairy above, 8 to 9 in. long by -7 in. broad; IiguTe
*1 in. broad, serrate. Leaves light green, linear-lanceolate, acuminate; 7 to 8 in. lone
*5 to -7 in. broad, rounded at the base into a short ("l to -2 in.) petiole; somewhat
rough on both sides, hairy beneath, scabrous on the edges, those of young plants broader
more hairy below and bearing long, bulbous-based, strigose hairs above; main veins
narrow, secondary veins 5 pairs, intermediate 5 to 7, no regular transverse veinlets but
frequent irregular pellucid dots instead; leaf-sheaths striate, hairy, keeled, endir- in
glabrous or hairy ciliate caluses and slightly produced at the mouth, ciliate at the ed™es e
ligule short, truncate, pubescent. Inflorescence a large compound curved thyrsoid paficlé
bearing bracts at the nodes, with usually one long and two shorter flower-bearin
spikelets and one or more gerilB ones; rachis flexuose, hairy, swollen at the top- brad
a straw-coloured blunt sheath, '5 to '7 in. OT more long, sometimes with a deciduous
green imperfect blade. Spikelets -B to 1 in., longer ones with long jointed rachis, shorter
ones with very short joints; raohis hairy, flexuose; fertile flowers 2 to 3, with an upper-

most rudimentary flower on a sender termina rachilla; empty sl 2, Ovate-acute
7



INDIAN BAMBUSE”; GAMBLE. 59

*5 in., striate, many-nerved with conspicuous transverse veinlets, sparsely hairy outside,
one at the base of the spikelet, the other above; flowering glume similar, "7 to 1 in.
long; palea of lower flowers longer than flowering glumes, narrow, 2-keeled, ciliate on
the keels, 3-to 5-nerved and hairy between the keels, divided often one-fourth of the
way down into long hairy tails separated by a sinus, that of the uppermost flower not
keeled or ciliate, not, or only slightly, cleft, glabrous except the acute tip, many-nerved
and transversely nerved; rachilla hairy. Lodicuhs 2, lanceolate, acuminate, ciliate, very
thin. Samens long exserted, drooping, filaments purple, anthers yellow, the connective
produced in a blunt point. Ovary yellow, depresscd-turbinate, stalked, surmounted by
a long style, bearing 3 broad feathery stigmas. Caryopsis about "4 in. long, glabrou's,
cylindrical, with a somewhat broader top, spongy below, ending in a long beak formed
by the perssté&nt base of the style; pericarp crustaceDus, shining above.

Hills of Upper Burma in moist forests on ridgGS a 2D[)D ft. elevation. A large
handsome bamboo of which the stems are greatly in request for building purposes and the
seed Df which is eaten. It flowered in 1891. Dur specimens were collected by Mr. J. TV.
Oliver, Conservator of Forests, or by Messrs. Allan and Lowis under his orders. It has
aso been collected by Abdul Huk in the Shan Hills for the Calcutta Eoyal Botanic
Garden. The bracteate, loose inflorescence, deeply-cleft lower paese and long entire
upper ones at once distinguish this genus of two specie*, and this species is readily
recognized from the other by its larger size in al respects. It is called Thanawa in Burmese
and Maiong by the Kachins. A considerable quantity of seed has been collected and
distributed, and many seedlings have been raised and planted in Dehra-Dun and
elsewhere. | have only found two lodiuules, but | expect the third is also often present.

PLATE NO. 5D.—T/iyrsostach?/s Oliveri, Gamble. 1, leaf-branch; 2, part o the'flowera
panicle-of natural size; 3, culm-sheath—reduced %; 4, small flowering branchlet of panicle;
5, spikelet; S, empty glume; 7, flowering glume; 8 & 9, pale* pf lpwer ani upper!
most flowers; ID, stamen; 11, lodjcule; 12, nvary, with style and stigmas and lodicules ¢
13 & 14, caryopsis. [All from J. TV. Oliver's specimens of 1891.) '

2. THYRSDSTACHYS SIAMENSIS, Gamlle.

A very graceful, crespitose deciduous bamboo. Culms 25 to 4D ft. high, straight not
bram-hing till high up, 15 to 3 in. in diameter, usually covered with the persistenf old
culm-sheaths, otherwise greyish-green; nodes not prominent; internodes 8 to 11 in. 1IJn
with a white ring below the nodes. Culmshcaths 9 to 11 in. long, 4-5 to 8 in broaﬁ'
soft, thin, covered with fine white apprised pubescence on the back, striate, attenuaté
upwards to a wavy truncate top, about I'D in. broad, produced at the margins into short
triangular auricles; imperfect blade 4 to 5 in. long, narrowly triangular, the edges
recurved; liguh narrow, "1 in. broad, glabrous, finely ciliate. Leaves narrow/linear, 3*to
6 in. long, -3 to "5 in. broad, rounded or attenuate at the base into a very short (D5
in. long) petiole; points short, twisted; glabrous on both sides, or slightly pubescent
beneath when young; scabrous on one edge ; main vein narrow, secondary vsins 3 to
5, intermediate 6 to 7 ; leaf-sheaths striate, white pubescent and ciliate, truncate, and
ending in a glabrous callus; liguh very short, ciliate ; branches after flowering often
producing tufts of wiry branchlets, with very small leaves. Influrescenze a Iarge,

ANN. KDY. BDT. GARD. CALCUTTA, VOL. VII.



) ANNALS DF THE KDYAL BOTANIC GAEDEN, DALLJUTTA.

graceful, pale panicle, with many thin branchlets, bearing bracteate clusters of few
fertile spikelets, which are pedicellate and intermixed with sterile ones; the bract boat-
shaped, glabrous, truncate at tip; rachis smooth, very fine, wiry, curved, clavate. Spikelet
nearly white, bearing 1 empty glume, then 3 flowers, the uppermost of which alone bears
fruit, then a narrow produced rachilla, with a minute rudiment of a flower; empty
glume "3 to "4 in. long, ovate-acute, covered at the base with long white pubescence,
about 4-nerved on either side; flowering glume similar but longer, pubescent below only
and at the tip, and about 7-8-nerved on either side; palea of lower flowers narrow,
2-keeled, ciliate on the keels, cleft half-way down into narrow ciliate tails, that of
uppermost flower not keeled, but bimucronate, concave, striate, glabrous, gradually
attenuate into a long beak, longer than the flowering glume. Lodicules none. Samens
exserted, filaments free, anthers pale yellow, narrow, connective produced into a conical
purple mucro. Ovary at first Dvd, afterwards depressed, flattened, attenuated suddenly
into a narrow glabrous style, surmounted by 1 to 3 plumose curved stigmas. Caryopsis
2 in. long by "1 in. broad, cylindric, surmounted by a yellowish, glabrous, soft
apex which is produced in a long beak, sulcate on one side, embryo prominent on
the other. BAMBUSA BIAMENSS Kurz MS. BAMBUSA REGIA, Thomson; Munro in Trans.
Linn. Soo, xxvi. 116.

Burma, from Mandalay down to Tenasserim: collected by Bramlis (No. 12) on
the SaweBn river; by J  W. Dliver in Kyaukse and Meiktila districts; Siam,
collected by Kurz. Cultivated in the Royal Botanic Garden, Calcutta; and, since
its flowering and seeding there in 1892, elsewhere. ]

Dr. G. King describes this as being one of the most graceful bamboos known.
Brandis, quoted by Munro, says: "this is a most elegant bamboo, on account of the
" regularity of the nodes,” and that it is largely brought to Moulinein and used for
umbrella handles. The description of B. regia, Thomson, by Munro in Trans, Linn.
Soc. xxvi. HB, clearly refers to this plant, but the specimens marked by Kurz
jj. regia, T. Thomson, in the Herbarium of the Royal Botanic Garden, Calcutta
[Brandis' No. 379 from YSnzalin, 1R62; and Kurz' No. 152 from the Karen country),
E)elong to Dendrovalamus membranaceus, Munro, and with the doubt whether the name
Bambusa regia, T. Thomson, really was meant for this species, | prefer to adhere to the
specific name siamensis. It is easily distinguished from T. Oliveri by its much smaller
sze in amost all respects. Excellent specimens of the leaves and sheaths have been
received from J W. Dliver, Conservator of Forests in Upper Burma, who cals it Tiyowa
(Burm.)—the "Umbrella-handled bamboo"; and from Mr. Lane-Ryan, Extra Assistant
Conservator of Forests, who gives it the same name and aso that of Kyaung-wa,
the latter name meaning ' Monastery bamboo." It is reported to be commonly
cultivated in monastery gardens in nearly al the villages of the Kyaukse and
Meiktila districts, and the culms are sometimes used for making the handles of large
umbrellas of State for which they are extremely well adapted, being light and strong
and straight.

PLATE ND- 51—Thyrsostachys siamensis, Gamble. 1, leaf-branch; 2, flowering branch—
of natural size; 3, culm-sheath—reduced; 4, spikelet; 5, empty glume; 6, flowering
glume; 7 & 8, paea of lower flowers; 9 & ID, palea of upper flowers, 11,
anther'; 12 & 13, ovary, style and stigmas;, 14 & 15, caryopsis—all enlarged. [All
from Royal Botanic Garden, Calcutta, specimens.)
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5. Gigantochloa, Kurz

Large arborescent or scandent bamboos. Culms usually tall, not branched at the
base- Culm-aheaihs generally diff, hairy above, smooth below, auricle! Learns
rather large, long, usually attenuate at the base. Inflorescence a large compound
panicle with long spicate branches bearing heads of spikelets. Spikelets usually few,
often of two kinds, fertile and sterile, oblong or linear; fertile flowers several. Empty
iflimes 2 to 3. Flowering glumes similar to empty glumes. Palece of al flowers
'2—keeled’ keels ciliate. Lodimles 3 or less, often none. Samms S, filaments joined
into a tube which at first is thick and short, and afterwards elongate, membranous.
Ovary hairy, style elongate, stigmas 1 to 3, hairy. Caryopsis usually oblong or narrow,
linear, generally fuTrowed, pericarp meinbranaceous.

DISTRIB__The eight, species here described are all from Burma and the Malay
Peninsula’ one only extending northwards to Chittagong and Assam, Besides these eight,
there are two more in Java and other islands of the Indian Archipelago, viz. G. Atter,
Jlurz, P apUS,Kurz, and G. robusta, Kurz. The first is a splendid species and has
two varieties—one with green, the other with purple brown culms (var. nigra), both of
which are growing in the Royal Botanic Garden, Calcutta; the other two species are
not at al well known.

Analysis of the species.

Spikehts roundel, otlong.

Spikelets small, under -4 in.,, gatDUS =~~~ . . . 1. 9 verticilhta.

Spikelets large, over "4in., hairy. .~ . . . . . 2. G. Seortechinii.
Spikelets narrow, acute, cylindrical.

Leaf ligulss short.

Edges of gumBS black-ciliate.
Spikehts very long, paba ciligte........ . 3. G* macro tf achy a.

SpikBhts long, paeanot ciliale =~ . .~ . . . 4 G. Wrayi.

Edges of gumBS pab-ciliate, spikeletslong =~ =~~~ 5 G. Kurzi.
Edges Df glumesnot cliaB, glabrous =~ = = . .~ 6. 9. heterontachya.

Ledf ligueslong . . . . . . . . . gl
Spikelets flattened, large . . . . . . . . . . . B. O fotiyiculata.

1. GTISANTDCHLDA VERTIDILLATA, Munrv in Trans. 'Linn. Sou. xxvi, 124.

A very large tufted bamboo. Cums SD to 100 ft. high, 4 to 5 in. in
diameter, greyish-green when old, light green striped with narrow thin stripes of
yellow when young, mealy at first and bearing closely appressed iff light brown
deciduous hairs; nodes hairy, not prominent; internodes 18 in. long, walls rather thin.
Culm-sheaths large, Drigp, 12 in. long by as much or more in breadth, rounded gradually
to a mouth 1 to 15 in. broad bearing on either side small rounded auricles fringed with
a few diff cilise, produced at the margins beyond the auricles to meet the ligule ; inner
surface shining, glabrous, outer densely covered with golden brown giff hairs; imperfect
Hade short, ovate, acuminate, hairy within, recurved, slightly decurrent in a narrow edga
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{0 the top of the sheath; ligule narrow, shortly fimbriate or loy dentate. Leaves Oblong-
anceolate, ID to 15 in. long, 5 to 2'5 in. broad; narrowly attenuate at base with a '2
to "3 in. petiole; ending in a subulate, setaceous, twisted, scabrous tip ; glabrous above,
hairy beneath when young, afterwards glabrous;, scabrous on the margins; main vein
narrow, pale beneath, secondary veins 8 to 12, intermediate 7 to 8; leaf-sheaths hairy
when young, somewhat keeled, striate, truncate at top and ending in a narrow callus
and short, glabrous, rounded auricle, the margin produced to meet the ligule which is
about "1 in. long. Inflorescence a compound panicle of spicate branchlets bearing distant
heads of few small spikelets; rachis smooth, slender, nearly solid. Spikelets ovate, sub-
acute, "3 to "4 in. long with 2 to 4 fertile flowers; empty glumes 2 to 3, broadly ovate-
acute, minutely ciliate on the edges; floivering glume similar, many-veined, shortly mucro-
nate, ciliate on the edges; palea shorter than flowering glumo, ablong, 2-keeled,
ciliste on the keels and between them, sometimes bimucronate, 3—5-nerved. Lodicuhs
variable, usually 3 only inthe uppermost fertile flower, 1 to 2 in the others, oblanceolate,
fimbriate. Stamens exserted, tube membranous, anthers yellow, ending in a more or less
hairy point. Ovary sub-orbicular, very hairy; style narrow, rather short, pubescent, divid-
ing into 2 to 3 white stigmas. GTNGANTDCHLDA MAXIMA, Kurz in Tijdschr. Nederl. Ind, xxvii
(18B+) 22B; Ind. Forester i. 343. BAMBUSA VERTICILLATA, Willd. Spec. PL ii. 245
(1797). BAMBUSA PSEUDARUNDINACEA, Stmdel Syn. 33D.

Wild, or more usually cultivated, in the Malay Peninsula, and throughout the
Malay Archipelago, probably extending northwards to Tenasserim; cultivated in the
Calcutta Botanic Garden. ,

A species VBry striking from its light-coloured striped culms. The sheaths some-
what resemble both those of Gigantvchloa Atter and Dendrocalamus giganUus, Kurz
gives the Malay names Bamboo andong, bamboo gombvnp, bamboo dyawa, also awie soorat
(Sunda). Ridley's specimen No. 119 collected at Twali, Singapore, and identified by
Hackel, is said to be the Uampong bamboo.

PLATE NO. 52.— Gigantochha verticiliatay Munro. No. 1, leaf branch; 2, flower
branch—of natural size; 3—top of culm-sheath—much reduced; 4—part of young shoot,
reduced; 5 & B, spikelet; 7, flowering glume; 8, palea; 9, staminal tube and anthers; 10
lodiculcs and anthers; 11, ovary, style and stigmas; 12, leaf-sheath—enlarged. (Nos. B, 7,
8, ID, 11, frem Kurz' specimens;, No. 1 from specimens collected in Royal Botanic
Garden, DulcuttL; rest from Kurz' drawings in the Herbarium of that Institution.)

2. GrIGANTODHLOA SCDRTECHINII, ft. sp. Gamble.

A tall gregarious bamboo. Culms 4D to 3D feet high, 4 to B in. in diameter.
Culm-sheaths not known. Leaves 12 to IB in. long, 1 to 15 in. broad, linear-
lancDolnte, often unequal sided; narrowly attenuate at the base into a "2 to -3 in. petiole,
acuminate, the tip with a twisted scabrous point; smooth above, softly hairy pube-
scent beneath; scabrous on the edges; main vein rather narrow, secondary veins 8 to ID’
intermediate 7 to 8, transverse veinlets conspicuous, formed by pellucid glands joined
obliquely to the veins on either side; leaf-sheaths densely pubescent, ending above in a
pubescent calus and a small rounded auricle fringed with a few diflp short bristles, ciliate
on the edges; liguh short, hairy. Inflorescence a large compound panicle of curved spicatB
branchbts bearing verticils of distichous heads, each head bearing 2 to 5 lar’B fertile
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mixed with few small storile spikelets; rachis pubescent, sinuate, sometimes flattened on
one side, 1 to 2 in. between the heads. SpiheUU of three kinds, large ones bearing® fertile
flowers, medium-sized bspring merely glumes without pao®e or with only rudimentary
palese, and small sterile Dnes; fertile spikelets 7 to "9 in. long, 3 to 4 in. broad,
flattened, ovate-acute, densely silvery grey pubescent, bearing 2 to 3 empty glumes, then
3 to 5 fertile flowers, then one imperfect terminal flower; empty glumes ovate, mudonate,
densely pubescent; flowering glume similar but longer, that of uppermost fertile flower
convolute ; palea shorter than flowering glume, 2-keeled, ciliate on the keels, 6-nervcd
between them, bifid at apex, uppermost on9 less ciliate. Lodicules none. Stamens exserted,
lube thick at first, afteiwards elongate, membranous but persistent, anthers light yellow,
narrow, long apiculate. Ovary rounded, hairy above, style long, glabrous, ending in a
bifid white hairy stigma. Caryopsis glabrous, ellipsoid, ending in an obtuse, hairy
truncate top and surmounted by tha short persistent base of the style.

Malay Peninsula, collected by the late Rev. Father Scortechini, aso by H. Kunstler,
Dr. Kings collector, at Ulu Kerling and Ulu Selaiigore in 1885 (No. 8572), adso by
L. Wray, Junior, in Upper Perak (No. 3433) in 1883.

This must be a fine species. It is said to be gregarious, forming whole forests on
flats and on the sides of hills a 40D to BD ft. elevation. Wray gives the Maay name
as 'Bulu Rayah? | am very glad to be able to dedicate his beautiful discovery to the
late Father Scortechini, whose admirable work and boundless cuergy have done so much to
make known the flora of the Malay Peninsula.

PLATE NO. 53.— Gigantochba iScortechinii, Gamble. No. 1, leaf branch; No. 2, part o
flower panicle—of natural size; 3, spikelet; 4, empty glume; 5, palea and staminal tube
with stigmas; 6, the same elongated; 7, teiminal imperfect flower; 8, ovary, style and
stigmas; 9, caryopsis (unripe); ID, leaf sheath— enlarged. (From Father Scortechini's
specimens.)

3, GTIGANTDCHLOA MACRDSTACHYA, Kurz For. FI Burma ii. 557.

A Iar’;e evergreen bamboo.  Culms 3D to 5D ft. long, dark green when old, glaucous
when young, especially below the nodes, sometimes striped, 25 to 4 in. in diameter, fistulose,
the walls being "2 to "3 in. thick; nodes scarcely thickened, hairy; internodes IB to 3D in
Ion‘;-, lower ones shorter. Culm-sheaths rather short, 5 to 8 in. long, up to 14 in. broad,
not much narrowed upwards to the truncate top, densely covered with appressed blackish
deciduous hairs, subciliate at the edges; imperfect Hade as long as or shorter than the
sheath reniform, acute, appressed-hairy beneath, less so above, rounded at the base,
and then again produced into a broad (5 to 1 in.), wavy, long-fringed band ending in
rounded auricles, sometimes somewhat decurrent; liguh narrow, entire or faintly toothed.
Leaves thin, lanceolate, B to 15 in. long by '5 to 2 in. broad, attenuate or rounded at the
base into a short, 1 in. long, often wrinkled petiole; produced above into a setaceous
scabrous point; glabrous above except the scabrous points on the margina nerves,
whitish and minutely and softly puberulous beneath; scabrous on the margins, main
vein rather narrow, secondary veins 5 to 13, intermediate 7; leaf-sheath hairy at
first, afterwards nearly glabrous, somewhat keeled, ending in a rounded calus and
having on one or both sides a small glabrous rounded auricle which is fringed with
few very deciduous long cilice; in young specimens the auricle is much longer and more
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piliate; Kgule short. Inflorescence a huge leafy panicle, the leaves early deciduous, bearing*
spicats branchtats with heads of spikelets, many togBther, both vary long fertils and short
sterile ones; rachis striatB, heads I*5 to "3 in. apart, up to 3 in. in diameter. Spikelets
1to2in. long, "1 in. broad, linsar, sharply subulate, acuminate, usually straight, marked
by the conspicuous black fringss to thB glumes; fsrtile flowBrs2 to 3; terminal flowsr in-
complBts or reducBd to a subulate producsd rachilla; empty glumes 2 to 3, ovats, mucronate,
3 to "B in. long, black-fringed on ths edge, and with few appressed black 4iff hairs on
ths many-nervBd back; flowering glume similar but longer and longsr mucronats, linBar-
lancBolats, convolute; palea vsry narrow, narrowsst at the base, "7 to 1 in. long,
2-kesled, whits-ciliats on the kBdls, minutely bifid at the apex, 3-ta 5-nerved on the
back. Lodicules none. Samens exserted, the tube at first short, thick, afterwards pro-
duced and thin, membranous; anthers purple, "4 to "S in. long, each ending in a fine
setacBous hairy point.  Ovary narrowly ellipsoid, rounded above and surmounted by a
long fine curved hairy style with undivided stigma. Caryvpsis narrow, linear, rounded
above and minutely pubescent, tipped with the persistent style.

Assam, Chittagong and Burma, chiefly in tropical forests, often cultivated. Col-
lected by Brandis in ths Sittang Hills in 18B2 (flowers), and in ths Karen Hills in
1B8D; by Kurz in Pegu and Martaban and at Boronga Island in Arracan in 18B9,
1871; by J. W. Oliver in the Kachin Hills, 1893; by W. Schlich, and by myself (1879)
in Dhittagong; and by G. Mann in the Raro Hills of Assam in 1889.

This handsome bamboo is difficult to distinguish from several other species unless
it is found in flower. Its leaves resemble those of Bambusa Tulda; its sheaths those
of B. nutans and By teres;, and even the spikelets ars like thoss of Oxytenanthera
nigrociliata in their black fringes and narrow shape, though they differ by being much
Irmger and in having the tsrminal palsa kseled. It is known in ths Grao Hills by the
name Telcserah; in Dhittagong as Madi or Madaywa; in Burma under the namps of
Wanet, wapyugyi, tabendeinwa (Burmese); Wabray (Karen). It is cultivated in the Calcutta
Botanic Garden and is a handsome kind.

PLATE NO. 54.— Gigantochloa macrosfachya, Kurz. No. 1, leaf branch; 2 & 3, flower-
ing branches—of natural size; 4 & 5, culm-sheaths— reduced to £ or more; B & 7, spikelet;
8 & 9, empty glumes; ID, flowering glume; 11 & 12, palea, the former showing also
the imperfect terminal flower; 13, staminal tube, anthers and style; 14, apex of anthers;
15; caryopsis (young)—enlarged. (No. 4 from Kurz' specimen, No. 5 from his drawing
in tha Calcutta Botanic Gfaden Herbarium, the rest from Brandis specimens).

4. GIGANIDCH QA WRAYI, uy sp. Gamble.

Culms about 3 in. in diameter, branchlets smooth, clothed with glaucous scurf. Leaves
12 to 15 in- longj 2 to 2'5 in. broad, oblong-lanceolate, cuspidate, acuminate, some-
what roundly attenuate at the base into a '2 to -3 in. broad petiole; ending above
in a subulate, scabrous, setacsous point; smooth &woVB, sxcspt the scabrous points on
thB marginal veins, pale and softly strigusely hairy beneath, scabrous on the edges;
main vein broad, yellow, secondary veins 10 to 12 pairs, intermediate 7, faint trans-
verse veinlets formed by pellucid glands; leaf-sheaths smooth; keslsd, ending in a
narrow callus below thB petiols and furnished at tha mouth with a short auricle
which is, as well as the top of the sheath, fringed with long iff whits bridles; ligyle
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short, minutely pubescent. Inflorescence a large compound panicle of spicate branches
bearing heais of spikelets; heads with few fertile flowers, several sterile flowers and
many short bracts; rachis slender, somewhat grooved, minutely pubescent, joints somewhat
curved from 2 in. down to "5 in. in length. Spikelets conical, somewhat flattened -7
to "B in. long, "2 in. broad, acute, bearing 2 to 3 empty glumes and 3 to 4 fertile
flowers; empty glumes ova, mucronate, striate, fringed with 4iff blackish-brown halrs*
flowering glumes similar but longer, and longer mucronate; palea narrow, obIanceoIaIe
bifid at apex, 2-keeled, keels not or only very faintly ciliate, 5 to 7-nerved. Zodicules
none. Samens exserted, tube thick at first, afterwards long membranous; anthers very
long, narrow, ending in a long hairy setaceous point. Ovary narrowly ovate, halry
surmounted by a long, very slender, pubescent style and a'broadly plumose stlgma*
Uaryopsis not known.

Malaya: collected at Bakit Grantang, Perak, by L. Wray, Jr., in May 1888.

This species, which ought to be a fine one, but of which no information is
available except that it grows in the plains and has culms 3 in. in diameter, is
known as Bulu Plang. The long cilise of the leaf-sheath and the amost complete
absence of cilise to the palea are its chief characteristics.

PLATE NO. 55— Gigantochloa Wrayi, Ramble. 1, leaf-branch; 2, part of flower-panicle
—of natural size] 3, spikelet; 4, empty glume; 5, palea; 6, staminal tube and stigma;
7, anther point; 8, ovary, style and stigma— enlarged. (All from Wray's specimens.)

5. GIGANTDDHLOA KURZH, n. sp. Gamble.

Habit and culms nut known. Culm-sheaths glabrous, cylindrical, about 6 in. long
by 3 in. broad, truncate at top; imperfect Hade longer than sheath, recurved, lanceo-
late, acuminate, decurrent in a narrow, black, glabrous band lining the top uf the
sheath and ending in a small, round, naked auricle; liguh narrow. Leaves linear-
lanceolate, 8 to 13 in. long, "5 to 5 in. broad, attenuate at the base into a "2 in.
long petiole; glabrous above, except the scattered scabrous points on marginal nerves,
whitish and with scattered hairs beneath, scabrous on the edges; main vein narrow,
secondary veins 9 to 11, intermediate 7 to 8; leaf-sheaths appresffed-hairy when youn’>
then smooth, truncate above and furnished with small rounded auricles; Ilgule short
Inflorescence a leafy panicls of spicate branchlets bearing distant heads of 2 to 3 spikelets
in the axil of a smooth narrow bract; rachis slender, striate. Spikelets -4 to -5
in. long, acute, conspicuously fringed on the edges of the glumes, empty glumes 2 to
3, ovate, mucronate, thickly brown-ciliate on the sides and edges, many-nerved-
fertile flowers 2 to 3; flowering glumes similar to empty glumes but longer, narrower,’
and with a longer mucro; palea linear, blunt, 2-keeled, ciliate on the keels, 3- to
5-veined; terminal flower incomplete. Lvdicules not found. Samens with tube short,
thick; antiiers about "2 in. long, blunt, apiculate; ovary elongate, stalked, minutely hairy,
ending in , long simple style, with a plumose stigma. Uaryopsis (young) oblong, truncate
above, pointed below, glabrous.

Coasts of Southern Burma and the Malay Peninsula: collected in Tenasserim by
Kurz on his last voyage in January-February 1878 under the name of Kobah; aso
in Perak in 1892 by H. N. Ridfey |No. 31H) under the name Bulu a/car (Malay)
and by L. Wray, Jr., a Thaipang, Perak, under the name BuU mata hum, or 'deer's
eye bamboo/

ANN. EDT. BDT. SARD. CALCQUTTA, VDL. VII.
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PLATE ND. 55.— Gigantochloa Kurzi, GramblB. 1 and 2, flower- and leaf-bearing
branchlets—of natural size; 3, culm-sheath—reduced; 4, spikelet; 5 and B empty
glumes; 7, palea; B, stamina tube, anthers and style; 9 and ID, ovary and style; 11,
do. (older) with stamens—enlarged. [Nos. ID and 11 from Wray's; the rest from Kurz
specimens.)

B. QGIGANTDDHDA HETERCSTADHYA, Munro in Trans. Linn. Soc. xxvi. 125.

A graceful, apparently somewhat scandent, bamboo. Culms 3D ft. long, thin-walled.
Uuhn-sheaths not known. Leaves linear-lanceolate, 4 to 11 in. long, "5 to 1 in- broad,
rounded at the bass into a short petiole about "1 in. long, produced above into a long,
scabrous, twisted, setaceous point; smooth above, except the scabrous points on the
marginal veins, smooth below except for a few hairs on the midrib, scabrous on the
margins; main vein narrow, shining, secondary veins B to 8, inter mediate 5 to 7;
leaf-sheaths striate, ending at the mouth in a shining calus and a roundei glabrous
auricle, and produced beyond it to meet theligule; ligule long, dentate, glabrous, some-
times long ciliate. Inflorescence a large leafy panicle with spicate branches bearing
distant few- rarely many-flowered heads in the axils of chaffy glabrous bracts; heads
with fertile flowers often with" only Dre spikelet, those with sterile flowers bearing 4 to
5; rachis smooth, striate, uppermost joints slightly pubescent, distance between heads
from "5 up to 4 in. or more. tSpikelets of two kinds: sterile "5 to "7 in., consisting
nf glumes sheathed one within the other; fertile 1 to 13 in. long, '2 in. broad,
glabrous, oblong, compressed, with usually 1 to 3 empty glumes or with one incomplete
flower, 4 to 5 fertile flowers and 2 to 3 terminal incomplete flowers, al on the joints
of a persistent rachilla; empty glumes ovate, acute or mucronate, many-nerved, glabrous ;
flovjering glumes similar, but those of upper flowers convolute, longer mucronate ; palea
shorter than flowering glume, that of lowest (usually imperfect) flower very short,
obtuse, 2-keeled, ciliate on the keels, 4- to 8-nerved. Lodicules 2 to 3, oblong or
ovaB, blunt DY somewhat acute, long-fimbriate. Stamens exserted, tube short and thick
at first; anthers about "4 in. long, apiculate, the point penicillate. Ovary ellipsoid, very
hairy, with a hairy style somewhat flattened and often curved, and bearing one to three
plumose purple stigmas. Kitrs in Indian Forester i. 345.

Malay Peninsula, collected by Griffith (No. B731) near Ayer Punas, about houses.

The few fertile spikelets, which are glabrous and many-flowered, seem to distinguish
this species. Kurz thinks it must be a Teno&tachyum, but thB spikelets | have
examined are distinctly those of a Gigantvchha, with monadelphous stamens, keeled paese
and lodicules. Munro says there are three lodicules, but | have only found two, so too
| have only found undivided stigmas. With this adso | identify Kidley's No. 1717,
Bulu tilan, with much larger and many-flowered heads. The plate was done from
Griffith's specimen, and does not show the head quite so large or with BO many spikelets
as it should perhaps do. G. latispimata with much-flattened large spikelets in heads
of 2 to 3 only comes very near this.

PLATE NO. 57.— Gigantochloa heterostachya, Munro. 1, leaf- and flower-bearing branch
—of natural size; 2, leaf-sheath; 3, spikelBts; 4 & 5, empty glumes;, 6 & 7,
flowering glume and palea of lowest flower ; 8 & 9, flowering glume, palea and
anthers of uppermost fertile flower; ID, palea; 11, bdicules; 12, staminal tube and
atnhera; 13, anther tip; 14 jointed rachilla with terminal imperfect flowers—enlarged



INDIAN BAMBUSEIE; GAMBLE, B7

(@l from Griffith's specimen, No. 3 four times enlarged) ; 15, ovary with stigmas (from
Ridley's specimen).

7. GriIGANTDCHLDA LIGULATA, U. sp. Gamble.

Culms and culmrsheaths not known. Leaves 13 to IBin. long, 2 to 3 in. broad, oblong-
lanceolate, unequal at the base and unequally attenuate into and decurrent into a
*2 to "3 in. long, flat petiole, wrinkled at base; acuminate above in a scabrous point
with reflexed edges; smooth above, except the scabrous points on the marginal veink,
pale beneath and smooth, except the scabrous tip ; scabrous on one margin; main vein
broad, yellow beneath, secondary veins 12 to 14 pairs, intermediate 6 to 7, pellucid
glands many, giving the appearance of transverse veinlets beneath, these being very
conspicuous when young; leaf-sheaths smooth, shining, brown, striate, ending in a cushion-
Iike,' shining, rounded, often ciliate callus and produced at the mouth to meet the ligule;
ligule up to 1 in. long, glabrous, bifid in two long, acuminate, membranous lobes.
Inflorescence a long terminal panicle of spicate branchlets bearing distant heads Dn leafy
branches; heads with 5 to 8 fertile spikelets, in the axils of long, yellow, stramineous
bracts; bracts glabrous, "5 to *5 in. long, ending in a truncate mouth which is furnigliorl
with round, dark, naked auricles and long-fimbriate li“ules; rachis fistular, glaucous,
smooth in the lower half, minutely pubescent with white hairs in the upper, lower joints
3 in. long, gradually decreasing to about "5 in. at the summit. SpikclcU eti to "8 in. long,
conical, acuminate, with 2 to 4 empty glumes, 3 to 4 fertile flowers and 1 terminal
imperfect flower ; empty glumes ovate, acute, mucronate, many-veined, long brown ciliate
on the margins ; flowering glume similar but longer and more mucronate ; palea shorter
than flowering glume, 2-keeled, long ciliate on the keels, blunt or bi-mucronate,
5-nerved on the back. Lodicules none. Samens exserted, tube thickened at first,
afterwards membranous ; anthers long, narrow, apiculate, hairy at tip. Ovary depressed,
ovate, shining, hairy, long-stalked, Bnding in a slender style and short plumose stigma.
Caryopsis not known.

Malaya : collected at Kuala Wok in Perak by L. Wray, Jr., (ND 845) and by
H. N. Ridley at Kwala Pahan in Pahang in 1891 (No- 5597). This must be a splendid
bamboo, judging from the specimens of the leaves and inflorescence. It is called Bulu
tebr, and in many respects resembles (7. Kurzi® but differs notably in the much larger
leaves and longer spikelets, the long ligules, and the hairy rachis.

PLATE No. 58.— GigantoMoa ligulafa, Gamble. 1, part of leaf branch; 2, part of
flower branch—a?? of natural size; 3, spikelet ; 4, empty glume; 5, flowering glume;

5, palea; 7, staminal tube and anthers; 8 & 9, ovary with style and stigma— enlarged
(from L. Wray's specimens).

8. GriIGANTDCHLOA LATISPIDULATA, 71. sp. Gamble.

A largo bamboo. Culms about 51) ft. high. Culmsheaths not known. Leaves pale,
12 to 14 in. long, 1 to 14 in. broad, lanceolate, attenuate at the basa and decurrent into
a-2to "3 in. long petiole; glabrous on both sides, smooth, except the scabrous points on
marginal veins; main vein shining, prominent, secondary veins 8 to 9 pairs very
inconspicuous, intermediatB 6 to 7; haf-sheuths smooth, glabrous, keeled, ending in a

ANN. EOY. BDT. SARD. CALCUTTA, YOL. VII.
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narrow calus and produced beyond the base of the petiole to meet the ligule; ligulv
broad; cleft. Inflorescence a terminal panicle of spicate branchlets, bearing distant heads
with a few very lag-e flattened spikelets; heads 1 to 3 in. apart with 1 to 4 spikelets
and very smal bracts, rachis smooth, striatB. Spikehts 12 in. long, "3 to "4 in. broal,
compressedj empty glumes 2 to 3, lower with a separate imperfect blade, ovate-lanceolate,
mucronate, many-veined, glabrous; flowers about 7 to 9 with 1 or 2 terminal imperfect
ones; flowering glume ovate-lanceolate, long-acuminate, slightly ciliats on thB edges and
hairy within; palea shorter than flowering glume, 2-keeled, 7-nerved, ciliate on the keels,
blunt. Lodizuhs small, obovate, 3—5-nerved, fimbriately ciliate. Samens exserted, tube
thickened at first, afterwards very fragile, membranous; anthers narrow, penicillata
apiculate.  Ovary narrowly ovoid, pubescent, narrowed into a slender style which is
divided above into 3 plumose stigmas.

Malaya: collected by Mr. Alwis, in Maacca, in 188B for the Singapore Botanic
Garden.

This has morB the appearance of Bambusa than of Giganfochtoa, but the monadel phous
stamens are conclusive. It comes very near to (jf. htterostachya, but the spikelets are
larger and compressed. It is said to be used for basket-making and to bo called Bulu
tildn miniak. It is at once recognised by the very larga flattened spikelets.

PLATE NO. 59.— Gigantochloa latispiculata, ‘Gramble. 1, leaf-branch; 2, flowering branch
—of natural size; 3, spikelet; 4, Bmpty glume; 5, flowering glume; 6, palea; 7, lodicula;
8, staminal tube and anthers; 9, anthers; ID, ovary with style and stigmasj 11, ledf
sheath—enlarged. (All from the Malacca specimen.)

6. Dxytenanthera, Munro.

Arborescent or scandent bamboos, usually of medium or small size, unarmed, often
gregarious. Culms from a thick rhizome, usually creeping underground and stoloniferous;
culm-sheaths various, usually rather narrow, the imperfect blade aso narrow. Leaves
variable, but generally small, shortly petiolat9, as in Bamiusa. Inflorescence a large panicle
with spicate heads of few or many spikelets. Spikehts narrow, elongate, conical, bearing
1, 2 or 3 flowers, the uppermost usually fertile. Empty glumes 1 to 3, flowering glumes
ovate, elongated, mucronate. Palea ul lower flowers 2-keeled, of uppermost flower con-
volute, only little or not at all keeled. Lodicules none. Samens monadelphous, exserted,
tube thickened at first, afterwards membranaceous, elongate; anthers narrow, acute or
apiculate. Ovary ovoid, style fine, stigmas 1 to 3, usually more or less plumose.
Caryopsis elongate, terminated by a beak formed by the persistent style base, grooved,
embryo conspicuous.

DISTRIB.—Nine species, eight herein described and Dma (0. ahyssiniva, Munro) of

Tropical Africa .
Analysis of the species.

Heads Usudly few-flowered (Burmese and Maay species).
Edges of ghimBS ciliate.

Ciliae of glumesblack or purple . . . . . 1. 0. nigrociliata.
white, spikelBts glabrous . . . 2. 0. albocihata.
Y R pale, spikelets pubescent, many ¢ . 3, 0. snuata.

Edges of glumes not cligde =~~~ .~ . . . . . 4-0. parvifvlia
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Heals many-fIDWerd (South Indian species).
Bpikelets 1-flowered.

Style hairy. 5 0- Thwaitcsi.

» Qlabrous 5. 0. monostigma.
Spikelets 2-floweTBI. 7. D. Stocksii.

" 3-flowered. 8. 0. Bourdilhni.

1. OXYTENANTHERA NIGROCILIATA, Munro in Trans. Linn. Svc. xxvi. 128.

An evergreen tufted bamboo. Culms 30 to 40 ft. high, "5 to 2 in. in diameter, usually
dark Teen, sometimes marked with longitudinal yellow stripes; nodes prominent; internodes
scabrous, rough above. Culm-sheaths about B in. long, striate, ciliate at the edges, covered
on the back with appressed diff brown hairs, slightly narrowed upwards, truncate at the top;
imperfect blade ovate-lanceolate, decurrent on the sheath, and furnished on either side with a
bright green, rounded, naked auricle, hairy within; ligule narrow, faintly toothed, Ieaves
6 to 12 in. or more long, 1 to 2 in. broad, lanceolate; unequally rounded at the base or
attenuate into a"2 to "3 in. petiole; ending above in a subulate twisted point; somewhat
rough above, pale and smooth and at first pubescent beneath, scabrous on one margin;
main vein prominent, secondary veins 9 to 12, inconspicuous, transverse veinlets none,
but pellucid glands which appear beneath like transverse veinlets; leaf-sheaths iff, hairy
at first, afterwards smooth, ciliate at the edges, produced at the mouth and furnished
with small, naked, rounded auricles ; ligule narrow. Inflorescence a large compressed,
sometimes leafy, panicle of spicate verticils; rachis pubescent especially above, striate,
1 to 3 in. between verticils; spikelets usually few in the verticils, Spikeleis narrow,
cylindric, 1 in. long by "1 to "2 in. in diameter, conspicuously black- or purple-fringed
at the edges of the glumes, sometimes curved; bearing empty glumes 2 to 3, fertile
flowers 2 to 3, and a terminal imperfect flower; empty glumes ovate-acute, mucronate,
ciliate on tha edges, many-veined; flowering glume lanceolate, acuminate, long-mucronate,
ciliatls Dn the upper margins, many-veined; palea shorter than, or as long as, the
flowering glume, narrow, obtuse or acute or bimucronate, 2-keeled, ciliate on the keels
and 2- to 3-veined between them, that of uppermost flower convex, glabrous. Stamem
exserted, tube at first thick, afterwards elongated, membranous ; anthers "3 to "4 in. long,
narrow, purple, ending in along hirsute point. Ovary narrowly ovoid, acuminate, pubescent,
style slander, stigmas 1—3, plumose, short. Varyopsis linear-oblong, "6 in. long, "1 in. broad,
glabrous, truncate at the top and with a short penicillate beak, grooved on the back,
embryo conspicuous. Beddome FL Sylv. cexxxiii. BAMBUSA NIGRDDILIATA, Biise in PL
Jungh. i. 389; Miquel Flora Ind. Bat., vol. Ill, 41B; Walpers Ann. iv. 1D45. BAMBUSA
BITUNG, Hassk. PL Jav. Ear. 42. BAMBCSA GRADILIS, Wall. Vat. 5D33. GIGANTOCHLOA
NIGRDDILIATA, Kurz Ind. Forester i. 345. GK ANDAMANIDA, Kurz For. FL Burma ii. 555.

Drissa, Chittagong, Burma, Andaman Islands, Malay Peninsula, extending to
Sumatra and Java. Said aso to occur in Coorg and Danara, but this requires
further investigation : the specimens were collected by Hohenacker and by no one
else. Collected by Heifer in Tenasserim; aso by Falconer in 1849; adso by &. King
DU Pagoda Hill, Moulmein, in 1879; by Kurz in S. Andaman, and by A. L. Home
in the Audamana in 1875; by myself in Kasalong valley, Dhittagong [not in flower),
in 188).
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Ths black-fringed spikelats and naked auricles of the culm-shaaths distinguish
this spsciss. Kurz says it is caled Bamboo lengka in Malay, and that it is gregarious
in the Andamans. To this species aso | attribute the specimens sent by G. Mann
from the Grao Hills, Assam, in 1BB9, under the name Washut (Graro), though the culm-
sheaths and their imperfect blades are longer; aso the specimen sent from Khorda,
Orissa, by Babu Sree Dhur Dhakravarti under the nam& Bolangi bans. Mann says that
Washut is used in hut building and for basket work.

PLATE NO. BD— Oxytenanthera nigrociliata, Munro. 1, leaf- and flower-branch—
of natural size; 2, culm-sheath—somewhat reduced] 3, spikelet; 4, lower empty glume;
5, flowering glume; 5, palea; 7, staminal tube and anthers (young); B, the
same (older); 9, terminal imperfect flower; ID, ovary and style and stigmas;
11 caryopsis—enlarged; |Nos. 1 and 11 from King's Moulmein specimens; No. 2
from Kurz' drawing in the Herbarium of the Calcutta Botanic Grarden; the rest from
Heifer's specimens.)

2. OXYTENANTHERA ALBDCILIATA, Munro in Trans. Linn. Soc. xxvi. 129.

An evergreen or occasionally deciduous, densely tufted bamboo. Culms elongate,
carved, 20 to 3D ft. long, "5 to 1 in. in diameter, greyish-green, hispid above;
nodes raised in a ring formed by the base of the sheath; internodes S to 15 in.
long, walls moderately thick, '2 to "3 in. Culmsheaths 4 to 8 in. long by about
6 in. broad, at first covered with dense tawny apprsssed hairs, afterwards smooth,
somewhat truncated, folded and coriaceous at the base; ending at the truncated mouth in a
narrow, slightly auricled, naked band; imperfect blade as long, and often somewhat longer
than, the sheath, lanceolate, acuminate, broad and rounded at the base and decurrent;
ligule very long, "5 to 1 in., truncate, toothed. Leaves linear-lanceolate, 5 to 8 in.
long, "7 to 1 in. broad; rounded at the base into a short "1 in. petiole; at the tip
produced in a setaceous point; glabrous above, except for scabrous points near the
margins, glaucescent beneath, scabrous on one or both margins; secondary veins
B to 8, intermediate usually 4 to 5; no regular transverse vsinlets, but frequent
pellucid glands having that appearancB on the lower surface; leaf-sheaths smooth,
striate, ending in a smooth callus and truncate edge; ligule rather long, faintly
ciliate. Inflorescence a large spreading panicle of spicate branchlets; spikelets in verticils
of about 10 to 20, supported by yellow chaffy white ciliate bracts; rachis smooth,
slender, 1 to 3 in. long between the verticils; spikelets slender, "B to '8 in. long,
often curved, "1 in. broad, those bearing fertile flowers mixed with few sterile ones;
empty glumes 1 to 2, ovate-acute, white-ciliate; then one male flower, followed
by‘ 1 or 2 hermaphrodite flowers, flowering glumes elliptic, acute or faintly emarginate,
many-nerved, white-ciliate on thB edges, convolute; palea shorter, often much shorter,
ovate obtuse, 2-keeled, ciliate on the keels, that of last flower not keeled, convolute,
ciliate only at the tip. Samens long, exserted; filaments at first connected in a short
thick tube, afterwards in a long, very membranous one; anthers long, greenish-yellow,
long hirsute, apiculate. Ovary narrowly ovoid, much acuminate, pubescent, ending in a
long style divided above into 2 white stigmas. Caryopsis elongate, oblong, cylindrical,
acuminate. QIGANTDCHLDA ALBDCILTATA, Kurz For. FL Burma ii. 555.
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Throughout Burma, chiefly in mixed forests. Collected by Falconer in Moulmein,
Brandis in Houndraw valley and Toungnyo in 1880; Dr. Mason in Toungoo Hills
in 1857; Kurz in Thaungyin and Pegu Yomas in 1871 ; J. W. Oliver at Pyinmana
in 1891; P. J. Carter in Pegu; W. T. McHarg in TBnasserim in 1892.

This is the well-known Wapyugale (little white bamboo), aso Wago/c of Tenas-
serim, and it is easily recognized by its narrow, white-ciliate, curved spikelets, by the
absence of a terminal imperfect flower, and by the long ligules of the culm sheath.
From the dates given by collectors it appears to have flowered in 1857, 1871, 1BBD,
1891-92. It is a gpecies of very little value, and is even troublesome in the teak
plantations.

PLATE NO. 61.— Oxytenanthera albociliata, Munro. 1, leaf-branch; 2, part of flower-
panicle—of natural size; 3 & 4, culm-sheath—reduced to half; 5, spikelet; 6, empty
glume; 7, flowering glume; 8, palea; 9, palea of last flower; 10, staminal tube and
anthers of lower male flower; 11, anthers; 12, ovary and stigmas—enlarged. (No. 3
from Kurz' figure in the Herbarium of the Eoyal Botanic Grarden, Calcutta; the rest
from his Thaungyin specimens.)

3. OXYTENANTHERA BINUATA, fl. sp. Gambit.

Culms and culmsheaths not known. Leaves ID to 12 in. long, 12 to TO in.
broad, oblong-lanceolate, acuminate; rounded almost cordately at the base into a "5 in.
long, broad, thick, hairy petiole ; ending above in a scabrous, twisted, setaceous point;
somewhat scabrous above, softly pubescent beneath, scabrous on the edges; main vein
hardly prominent, secondary veins ID to 12 pairs, intermediate 7 to 8; leaf-sheaths
glabrous or slightly pubescent, faintly striate, keeled, ending in a narrow ciliate callus
and bearing a few long deciduous bristles ; ligule rather short, thickly pubescent. Inflores-
cence a panicle with spicate branches bearing round heads of sterile and fertile spike-
lets; rachis sinuate, softly pubescent, joints '5 to 1'5 in. long; heads up to "5 in. in
diameter; spikelets narrow, conical, "3 to '4 in. long, acuminate, minutely hairy, bearing
2 to 3 empty glumes and then 2 to 3 fertile flowers, empty glumes ovate, mucronate,
ciliate on the edges, many-nerved ; flowering glumes similar but longer, and longer
mucronate, the uppermost convolute ; palea of lower flowers blunt or bifid, 2-keele],
ciliate on the keels, 2- to 3-veined between, that of upper flowers long-acuminate,
glabrous, not keeled. Stamens exserted, tube at first thick, enclosing thB ovary, afterwards
elongate, membranous; anthers narrow, connective produced into a hairy acumen. Ovary
broadly ovate, hairy, surmounted by a long hairy style and plumose stigma. Caryopsis
not known.

Malaya : collected at Serumban in Sunjei UJDng in 1885 (Herb. Singapore).
A very little known kind, said to be used for making baskets and to be called
PoJco, lulu minw/c. | aso consider Ridley's specimens from Ghinong Panti and Hulu

Kahary, Johore, to belong to this, though they have only one fertile flower and a glab-
rous spikelet.

PLATE No. 62.— Oxytenanthera sinuata, Gamble. 1, leaf-branch; 2, flower branchlet—
of natural size; 3, spikelet; 4, empty glume; 5, flowering glume of uppermost flower ;
6, palea of lower flowers, 7, palea of upper flowers, 8, staminal tube; 9, anther;
ID, Dvay with style and stigmas— enhfged.
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4, OXYTENANTHERA PARVIPOLIA, Brandh MS.

Apparently a large-sized bamboo. Culm up to 3 in. in diameter. Culm-sheaths
8 to 9 in. long, B to 10 in. broad, covered on the back "with appresaed brown haiis,
rounded at the top and truncate, atriate; imperfect blade 2 to 3 in. long by about 1 in.

broad, ovate-acuminate, rounded at base and decurrent on the top of the shBath in a

narrow, naked, slightly auricled band ; lijule rather broad, dentate. Leaves linear-lanceo-
; rounded at baae in a short 'l in. petiole;

late, 3 to 5 in. long, about -5 in. broad;
the apex with a short subulate twisted point ; smooth above, except on the marginal

veins which are scabrous, pale and dlightly pubescent beneath, scabrous on one or both
margins, leaf-sheaths hairy at first, afterwards ending in a prominent calus and
furnished with a few deciduous bristles at top; ligule long, acutB, faintly dentate,
pubescsnt.  Inflorescence a large panicle of spicatB branchlets bearing verticils Df spikelets
4 to 10 to thB verticil, supported by small polished bracts; racbis thin, wiry, 1 to 2 in.
long between verticils. Spikelets narrow, -B to-8 in. long by '1 to "2 in. broad, glabrous;
many fertile mixed with few sterile; empty glumes 2 to 3, ovate, mucronate, glabrous,
driate near the tip ; after them usually ' hermaphrodite flowers, then one imperfect;
flowering glumes smilar but longer ; palea as long as flowering glume, 2-keeled, shortly
ciliate on kedla, shortly emarginate, 3—5-nerved on back; that of final flower not keeled,
conoarv, g-Inhroua. Stamens exserted; anthirs rather short, obtuse. Ooary hairy, ovoid-
auuminatD; style long, sencfer, with 1-2 shortly plaiaose ftijmas.

Yonzalin Valley in Burma, collected by D. Brandis in March 1880.

This species is distinguished from 0. nigrociliata and 0. allocilkta by fa maving-
the edges of the glumes not ciliate and by its small leaves. It is known, according-
to Brandis, as Tseikdoo-mindoo (Burmese); Wamo (Karen).

PIATE No. W.-Oxgtmmihera parvifolia, Brand* |, Jeaf-brancA; 2, part of Sower-
pan'icle ./ natural size; 3, culm-sheath -somewhat reduced; 4, spikelet; 5, empty ihune
6, rowerlng glume; 7, lower flower palea; g uppermost flower pales; 9 ovary and
style— enlarged. (All from Brandis specimens)

5. OXYTENANTHEEA THWAITESII, Munro in Trans. Linn. Soc. xxvi. 129.

A straggling or subscandent, gregarious, reed-like bamboo. Culm 10 to 12 ft
long, or longer, about 1 in- in diameter, smooth, usually ending in a curved whin
with verticils of small branches and very small leaves, branched from the base thg
branches verticillate and sheathed; leaf-and flower-bearing branches on the same culm-
nodes prominently jointed; internodes 12 to 18 in. long, rough, hirsute when youn</
walls thin, -1 to -2 in. thick. Culm-sheaths about B in. long, 3 to 4 in ‘broB
those of thicker shoots covered on the back with appressed, light brown halrs th
of younger and thlnner shoots nearly glabiouri). yelwj shining> the "

a coriaceous, separable rmg, truncate at the mouth, ciliate on the margms especl 11111
at the top; imperfect blade ovate, acuminate, 3 to 5 in. long by 1 i,. brodd Tod™

at the base and then again decurrent along the top of the sheath and tdnh oA
large, rounded, falcate auricles which are tipped with diff curved bristleT- 1"le

of larger older sheaths very long and long-fimbriate, that of younger and smaller
ones
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narrow, erose. Leaves very variable in size, those of old culms often 8 to 12 in.
long, 1 to 15 in, brDad; lanceolate acuminate, rounded or unequally attenuate at the base
into a "l to-2 in. petiole; above ending in a sharp, twisted, setaceous point; glabrous
above, and with scattered hairs below, especially when young, margins scabrous;, main
Vens narrow, yellow, shining below, not prominent above, secondary veins about 8 to 19
with 7 intermediates; no transverse veinlets, but few pellucid glands; leaf-sheaths striate,
often very hirsute, keeled, ending in a rounded calus, those of larger loaves produced at
the mouth to meet the ligule, those of smaller leaves ending in falcate auricles with a
few long, iff, deciduous bristles; ligule variable, sometimes long, sometimes very narrow.
Infloresuenve a huge, often leafy, panicle, with spicate branchlets bearing heads of more
or less closely-packed spikelets, supported by smal ovate bracts; the heads near the
main rachis very large, 1'5 to 2 in. in diameter, those at the ends of the branchleta
small, few-flowered, average heads about 1 in.; rachis smooth, striate. Spikelets often in
pairs, "3 to "4 in. long, acute, pae, usualy 1-flowered; empty glumes 2 to 3, ovate,
mucronate, many-veined, sometimes ciliate on the edges; jlvivering glume ovate-acute,
sharply and strongly mucronate, ciliate on the edges and somewhat pubescent near the
top; palm concave, glabrous except the ciliate point, convolute, blunt. Stamens exserted,
tube at first short and thick, afterwards elongated and very thin; anthers narrow, long-
~apiculate, the tip hairy. Ovary ovate-acuminate, produced into a hairy style which I3
divided at the top into 3 short plumose stigmas. Caryopsis elliptic-oblong, "2 to "3 in.
long, glabrous, except the long mucronate apex formed by the base of the style which
is hairy, embryo conspicuous. Beddome Fh Syh\ cexxxii. taby, ccexxii. D ENDED CALAMUS
MDNADELPHUS, Thwaites Enum. Plant. Zeyl. 376.

South India and Ceylon at from 35DD to 6DDD feet elevation. It occurs in
abundance in placos on the Nilgiris, such as in ravines below Coonoor, Kotagiri,
Melkunda, Sispara, in the Dchterlony Valley, &c. It is aso found in the Anamalai
and the Palghat Hills and the hills of Travancore. It was also collected by Beddome
in KuriiDol. | have adso specimens from Wynaad collected by Mr. Ehodes Morgan,
and specimens from Travancore from J. F. Bourdillon. Trimen's Ceylon specimens came
from Rangula Hill, 40D0O feet.

It is at once recognized by its whip-like climbing branches and long-ciliate
sheaths. | have examined an immense number of spikelets, but cannot find one which
has, more than one flower, athough Beddome says 1 to 3 are fertilee Beddome says
that in the Anamalais it is caled Watte, and that the leaves are used for thatching;
| never heard of its being used for any purpose on the Nilgiris. It is very frequently
in flower, and | am not sure that it dies down after flowering. Wight's specimens were
collected in Nilgiris in 1B47 and 1851; C. B. Clarke's at Coonoor in 187D; . King's
in Ochterlony Valley in 1878; Beddome's in the Anamalais in 1865 and 1871; my own
in various places in 18383 and 1889. In flower it much resembles Dendrocalamus strivtus
and It is said by Munro to be this plant which is represented as that species in Plato
70 of Roxburgh's Coromandcl plants; but it must, however, be noted that the Plate does

not show monadBlphous stamens. In my opinion it merely represents a poor specimen
of Dendrocalamm strictus. - ’

_PLATE NO. 64— Oxytenanthera Thwaitesii, Munro. 1, leaf-branch; 2, part of flower-
panicle—of natural size; 3, culm-sheath ; 4, culm-sheath of young shoot—somewhat reduced; 5,
spikeletj 6 & 7, empty glumes; 8, flowering glume; 9, palea; 10, stamiual tube (young)

ANN. ROY. BOT. BARD. CALQUTTA, VOL. VII.
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and stamens, style and stigmas; 11, st am in til tube (older) opened out; 12, anther; 13,
nvary, style and stigmas, 14, caryopsis, 15, leaf-sheath of large leaves. (No. 11 from
Beddome's figure; the rest from my own specimens.)

6. DXYTENANTHEKA MDNDSTIGMA, Beddome Flora Sylv. ccxxxiii.

A medium-sized strong bamboo. Culms nearly solid, ID to 15 ft. or more high, about
1 in. in diameter, densely covered with soft, pale yellow, velvety tomentum; nodes not very
prominent; internodes long. Culm-sheaths thin, papery at the edges, striate, sparsely covered
with white appressed giff hairs, B to 9 in. long, about 3 in. at the base, and gradually
attenuate upwards to the apex which is rounded on either side and has a deep sinus, to
the bottom of which the imperfect blade i3 affixed; imperfect blade about 3 in. long, linear-
lanceolate, striate; ligule Jong, often deeply fimbriate. Leaves variable in size according as
they grow on leaf-branches or mixed with the flower spikes, pale green, 6 to 8 in. long,
15 in. broad, linear-lanceolate, acuminate, rounded at the base unequally into a 2 to "3
in- flat petiole; ending above in a setaceous twisted point; glabrous above, except for the
scabrous points on veins near the margin and on the midrib, sparsely hairy and pae
beneath, scabrous on one side of the margin; main vein yellow shining beneath, inconspicuous
above, secondary veins 7 to 12, intermediate 5 to 7; leaf-sheaths striate, glabrous, or with
scattered appressed hairs produced at the mouth to meet the ligule; ligule bn’;, often "3
in., acute or rounded. Inflorescence a large terminal panicle of spicate branchlets bearing
dense globular heads of spikelets, heads often very large, especialy at the main nodes
of the central rachis, where they often reach 2 to 25 in. in diameter; rachis rounded,
smooth, striate. Spikelets "8 to 1 in. long, glabrous, less than 1 in. broad, long-spinose-
apiculate, very numerous, fertile and sterile about equa in numbers; only one flower; empty
glumes 2 to 3, lower small, ovate-mucronate, upper ovate-lanceolate, mucronate; flowering
glume long, narrow, linear-lanceolate, bng-mucronate, convolute; palea shorter than flowering
glume, concave, not keeled, blunt. Samens exserted, tube short and thick at first, after-
wards long-cylindric ; anthers long, about -2 to "3 in., narrow, long bristly-apiculate, the
bristle somewhat hairy at the apex. Ovary ovate-acuminate, rbunded, glabrous, ending
in a long glabrous style, terminating in a feathery, or, in older flowers, a curved
thickened stigma.  Caryopsis narrow, linear-oblong, grooved, ending in a conica mucro
formed by the persistent base of the style, embryo conspicuous. Beddome Icones Plant.
Ind. Or., tab, cexxxiv. 5B. BAMBUSA RITCHEYI, Munro in Trans. Linn. Soc. xxvi. 113.
SDHIZOSTADHYUM HNDDSTANDUM, Kurz in Proc. As. Soc. Beng. xlii. 232.

Western Ghats and hills of South-West India from Mahabaleshwar to the Anamalai
Hills.  Collected by Ritchie at Kala Nuddi in 1852, No. 82D; Brandis on Sattara Ghats,
1875; R. S. Fagan at Mahabaleshwar, 1892; W. A. Talbot in North Kanara, Nos. 857,
9)5, in 1884, dso in 1889; R. D. Wroughton in Poona district and A. D. Wilkins in
Ahmednagar, 1892; Beddome in Anamalai Hills; Brandis in Doorg.

| feel sure I am right in identifying Bambusa Ritcheyi, Munro, with Oxytenanthera
mvnvdigma, Beddome; and to this Munro himself [see MS. note in Kew Herbarium) agreed.
The species is very well marked by the velvety culms, narrow culm-sheaths, long narrow
pointed spikelets with only one flower, and glabrous ovary and style. The leaves are
very variable, but Brandis' specimens and Munro's descriptions agree well with those sent
hj Bombay officers and the narrower, smaller leaves belong mostly to flowering branchlets.
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Ritchie gave the vernacular name as Choomaree; Brandis' specimens bear the names Chiwa,
chiwan, chatva; Wroughton's and Wilkins' specimens those of Huda, udhe, manga, tandallL
Ritchie says it is used for basket-work; Wroughton that it is one of the commonest bamboos
largely cut and used for al purposes, but not really very good. | am not sure that the
stigma is aways undivided, for | havB found some that separated on maceration, and | am
rather in doubt whether Munro's specific hame should not have precedence. | cannot trace
this species with certainty in Dalzell and Gibson's Bombay Flora, but it may be what is
meant by the Ohiwaree bamboo identified by him as Bambusa Arundo, Klein, Nets in
Linnvea, ix. 471, though tha description does not agree.

PLATE NO. 65.— Oxytenanthera monogtif/ma, Beddome. 1, leaf-branch; 2, part of flower-
panicle; 3, portion of culm with diBath; 4, culm-sheath—of natural size; 5, spikelet;
6, empty glume; 7, flowering glume; 8, palea; 9, staminal tube and anthers; ID,
anther; 11, ovary, style and feathery stigma; 12, caryopss—enlarged. [No. 3 from
fresh Bombay specimens; lest from Brandis' Sattara specimens.)

7- DXYTENANTHERA STDDKSII, Munro in Tram. Linn. Soc. xxvi. 130.

A slender bamboo. Culms grey-green, glabrous or covered with close soft pubes-
cence, solid or with a small cavity, with few branches from the nodes, which are
marked by a ring and soft pubescence; internodes B to 12 in. long. Culm-sheaths
B to 9 in. long, 3 to 7 in. wide at base, tapering gradually upwards and some-
what concavely truncate at top; densely appressed brown hairy on the back, ciliate on ihe
margins; imperfect Hade subulate acuminate, rounded at the base, and again expanded
into a rounded, waved, long-fringed auricle on the top of the sheath; ligule long, "3
in.,, deeply fimbriate, conspicuous. Leaves linear-lanceolate, 4 to 8 in. long, "4
to "7 in. broad, rounded or attenuate at the base into a very short "1 in. petiole;
at top ending in a setaceous point; glabrous above, except near the edges where the
veins are scabrous, glabrous or hairy below, scabrous on the margins; main vein narrow,
pale, shining beneath, secondary veins 5 to 6 with 5 or 7 intermediate, not prominent;
leaf-sheath striate, glabrous or at first pubescent, mouth somewhat produced; ligule rather
long, dentate. Inflorescence a largB panicle of spicate heads, with many closely-packed
spinous spikelets, the heads supported by rounded chaffy bracts; rachis smooth, striate,
the distance between verticils 1 to 2 in.; heads 1 in. in diameter. Spikelets "4 to "5
in. long, narrow, glabrous, mucronate, many fertile mixed with a few sterile. Empty
glumes 2, ovate-mucronate, 5- to 7-nerved; then two hermaphrodite flowers; floivering glumes
ovate, sub-acute with a strong mucro on the back; palea of lower flower as long as
flowering glume, 2-keeled, ciliate on the keels, 5-nerved between, blunt, that of upper
flower concave, convolute, blunt. Stamens long exserted, tube rather persistent; anthers
short, acute. Ovary DVDid hairy, with a long hairy style and undivided purple plumose
stigma. Caryopsis not seen. Beddome FL Sylv. cexxxiii.

Concan, collected by Stocks; by W. A. Talbot at Darwar in 1B89, and at Coompta
River in 1884; usually -cultivated.

This species is not very well known, but it is recognized by the acute and not
apiculate anthers and 2-flowered spikelets. | have, as did Brandis, examined many
spikeleta without finding the 2- to 3fid stigma. All | have seen are undivided. Talbot
gives the Kanara name as Konda man, but says the commonest name is Mace \M€Es?),
| think that an Oxytenanthera collected by myself in the 5. E. Wynaad, Nilgiris, with
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narrow leaves, long petioles, and a narrow papery culm-ftheath much resembling that
of Dendrvcalamus striclus, which this docs to some extent, may probably prove to
be this species; but there is not enough evidence as yet.

PLATE NO. BB— Dxytenanthera StocJcsii, Munro. 1, leaf-branch; 2 & 3, flowering
branches—of natural size; 4, culm-sheath—dlightly reduced) 5, spikelet; B, empty glumey
7, flowering glume; 8, palea of lower flowers, 9, palea of upper flowers, 10, anther;
11, ovary and stigmas—enlarged. (All from specimens received from Mr. W. A. Talbot.)

8. DXYTENANTHERA BDURDILL ONI, 7l, Spn, Gamble.

A moderate-sized bamboo forming open clumps with rather a straggling habit. Oulms
with long internodes. Culm-sheaths coriaceous in texture, 5 to 12 in. long, often B in.
broad, glabrous except for a few diff black hairs below, striate, only slightly narrowed
at the truncate top; imperfect Hade 2 to 3 in. long, triangular, very sharply mucronate,
striate, glabrous except for a few diff black hairs within, decurrent at the base into
rounded, recurved, entire wings which line the whole of the upper edge of the sheath;
ligule '2 in. long, glabrous, faintly serrate. Leaves linear-lanceolate, acuminate, thin, B to
9 in. long by 1 to 15 in. broad; unequally attenuate at the bass into a "2 in. long
petiole; ending above in a twisted scabrous point; smooth above, except near the
margins and midrib where there are scabrous papillae, smooth below, edges scabrous;
main vein narrow shining below, secondary veins not prominent, 7 to 8, with usually 7
intermediate; |eaf-sheath striate, soft, ending in a pair of shining caluses with a depression
between, one often rounded, short, the other long, amost acute, slightly produced at the
mouth to meet the ligule; ligule long, serrate. Inflorescence a large panicle of spicate
branchlets bearing globular heads of many spikelets, the heads about 1'5 in. apart
and 15 to 2 in. in diameter; rachis soft, striate, fistular. Spilcehts "7 to "B in. long
by "1 to 2 in. broad, 3-flowered, mucronate, glabrous except on the edgBS of the palea;
empty glumes 2, "2 to "4 in. long, ovate, mucronate, many-nerved; flowering glume "B to
*7 in. long, mucronate, that of lowest flower lunger that the next; palea 2—keeled,
ciliate on the keels, obtuse, 3-nerved between keels, that of uppermost flower only
grooved on the back above and there ciliate, acute; terminal rachilla ciIiate, with a
short setaceous imperfect flower. Stamens exserted, tube thick when youn’\n, anther
apiculatc.  Ovary ovoid-acute, hairy, surmounted by a hairy style dividing into 3 small
sub-plumose stigmas.  Oaryopsis linear oblong, '4 in. long, crowned by the hairy persis-
tent enlarged base of the style, grooved on one side, embryo conspicuous.

Western Ghats of Travancore: " grows only on steep precipitous places and wet
rocks a elevations of 3DY)D to 4DDD ft."—/. F. Bmrdilhn.

This interesting species is at once recognizable from the rest by its soft texture,
leathery sheath, the curious calluses on the leaf sheath, and the long 3-flowered spike-
let- The flowers seem to be al hermaphrodite, the uppermost only producing seed;
but the available specimens are rather old, and many spikelets have had to be examined
to find the stamens. It was first collected in flower by J. F. Bourdillon in 1889,
and | obtained specimens through the kindness of Mr. M. A. Lawson, the Director
of the Botauical Department in South India. Afterwards, Mr. Bourdillon kindly pro-
cured me the leaves and culm-sheaths, and | have great pleasure in associating his
pame With his discovery. Judging by the culm-sheaths, the culms must reach 2 in.
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in diameter at least. The long flowering glume of tha lowest flower gives the spike-
let the appearence of being double.

PLATE NO. \>7.— Ozytenanthera Bourdilhni, Gamble. 1, leaf-branch ; 2, part of flowering
panicle;,—of natural size 3, culm-sheath—somewhat reduced; 4, spikelet; 5 & 5, empty-
glum ea ; 7, flowering glume; 8, palea of lower flower; 9, palea of uppermost flower;
ID, slaminal tube and stamens; 11, terminal rachilla; 12, ovary, style and stigmas; 13
& 14, caryopss—enlarged. :

Sub-tribe 3.-DENDROUALAMEA.

Spikelets 2-to many-flowered, usually in heads on thB branches of a. panicle;

ovary hairy above; caryopsis small with a Drustaceous pericarp . ... 7. Dcndrocalamus.
Spikeleta 2-flowered, in heads Dn the branches of a panicle; ovary glabrous
above; caryopsis large with athick fleshy pericarp. . . . . . . . 8. Mclocalamus.
S pikelets 1-flowered.
Daryopss small, expressed globose, with crustaceous pericarp. . . . 9. Pseudostachywn.
Daryopss elongate, beaked.
Pericarp cruBtaceous . . . . . . . . . . . . . . . ID. Tenvstachynm.
Pericarp thick, separable . . . . . . . . . . . . . . 11. Uephafo&tachyum.

7. Dendro calamus, Nees.

Arborescent bamboos, always unarmed, sometimes of very large size. Vuhns usually
erect from a densely ramified rootstock.  Culmsheaths deciduous, often very large,
variably auricled, usually elongate ; imperfect Hade narrowly triangular. Leaves shortly
petiolate, variable in size, sometimes very broad, with no transverse veinlets, but frequently
with pellucid glands instead. Inflorescence a large compound panicle, iho spikelets
usually in round congested heads in long spikes. Spikelets ovaB, acute or obtuse,
flowers few, rarely more than six, usually hermaphrodite. Empty glumes 2 to 3, many-
nerved, ovate, acute or mucronate. Flowering glume similar to empty glume- Palece
ovate, acute or truncate or emarginate or cleft, those of lower flowers 2-keeled, riliate,
those of uppermost flower usually rounded on the back and not ciliate. Lodicules none
or very scarce. Samens B, filaments free; anthers mucronate Dr with tufted hairs.
Ovary ovoid, or sub-globular, often depressed, hairy above; style long, usually hairy, base
persistent ; stiymv, usually simple. Varyopsis small, the seed surrounded by a crustaceous
or hardened pericarp, the position of the embryo not usually visible on the surface.

DISTKIB.—Sixteen species are, so far, known, consisting of the fifteen here described
and one \D,, latifloms, Munro) found in China and the island of Formosa. Df the Indian
species, one [D. strictus) is the most widespread and common of al Indian bamboos;
the rest are confined to tliB North-E&st Himalaya, the Indo-Burmese and the Burma-
Malay regions. D. giganUus is the largest of the Indian bamboos.

Analysis of the species.

t_opiikelets in spinous, CDEgesed, spicate heads, leaves usually Barrow—SECTIDN 1.
Spikelets usually hirsute, caryopsis rounded.
Anther-tips acute, epikelets moderately hirsute .. . . 1 D. xfrictvs.
Anther-tips blunt, spikelets very silky-hairy. . . . . . . 2. D. seriocus. .
Spikelets usually glabrous, caryopsis elongate 3. D. membranavcui.
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Spikelets in large, soft, congested hen is, leaves usually broai—SECTION I1.
Spikelets acute, culm-sheaths VBry hairy.
Heads large, 15 in. broad, dark-coloured; leaf- and culm-sheaths

conspiououdy fringed. . . . . . . . . . . A D. skkimmsis.
Heads not more than 1 in. broad, paJB Ieaf-mealhs naked, calm-
sheaths little fringed. . . . . . . . . . . 5 D. Hvokeri.
Spikelets blunt, culm-sheaths glabrous or nearly 0.
Dulm- and leaf-sheaths not fringed. . . . . . . . . . . 5 D. Hamiltonii.
Culm- and leaf-sheaths long-fringed. . . . . . . . . . .1 D. patlaris.

Spikelets few, in small heads, many sterile—SECTION 111.
Spikelets long, ovate-acute.

Dulm-sheaths broad, nearly glabrous, ligule long, palea bifid . . . 8. D. gigwiteus.
Culm-sheaths hirsute, ligule short, palea acute . . . . . . 9. B. cafostac/iyus.
Spikelets short, blunt; culm-sheaths elongate, thin. . . . . . . ID. 1), longi&pathus.
Spikelets short, ovate.
Heads moderately large, many-flowered. . . . . . . . . . 11 2), Brandisi.
Heads email, few-flowered.
Leaves without fringed auricles . . . . . . . . . . 12 D. flagdlifer.
Leaves with long-fringed auricles . . . . . . . . . .13. D. longifimbriutus.

Leaves unknown.

Spikelets small, in soft, Tather Inrge, heeds . . . . . . . . . 14. D. Parishii,
Spikelsts large, white, and in soft, loose heads . . . . . . . 15 D. Collcttiunus.
SECTION 1.

1. DENDRDCALAMUS BTRIDTUS Nees in Linnaea ix. 473.

A deciduous, densely-tuftei bamboo, with strong culms which are solid, or with
only a smdl cavity. Vulms variablo in size according to climate, 23 to 5D ft. high, 1 to
3 in. in diameter, glaucous-green when young, dull green or yedlowish when old ;
nodes somewhat swollen and in open stuations bearing leafy, often deflexed, branches
even from the base, lower nodes often rooting; internodes short, 12 to 18 in.
long; upper branches curved, drooping; wals thick. Culm-sheaths variable, lower
ones shorter, 3 to 12 in. long, covered on the back with golden brown diff
hairs, sometimes glabrous in dry localities, striate, rounded at the top, ciliate at the
edges, very dightly auricled ] imperfect blade triangular, subulate, hairy on both sides,
especidly within; ligule narrow. Leaves linear-lanceolate, varying from 1 to 2 in. long in
dry locdlities, up to ID in. in moist ones, and "2 to 12 in. broad; rounded suddenly at
the base into a short petiole; gradually narrowed upwards into a sharply acuminate,
twisted point; rough and often hairy above, softly hairy beneath, scabrous on the edges;
main vein prominent, secondary veins 3 to 5 pairs, intermediate B to 8, no transverse
veins, but frequent pelucid dots between the veiulets| leaf-sheaths striate, hairy, ending
in a prominent calus and short auricle with a few wavy, deciduous dlise s ,UauU
narrow, serrate. Inflorescence a large branching panicle of large, dense, globular heads
5 to 2 in. agpart; rachis rounded, smooth. Spikelets spinescent, usualy hairy, the
fertile intermixed with many serile smaler ones, "3 to '5 in. long ad -1 to ‘2
in. broad, with 2 to 3 fertile flowers, empty glumes 2 or more, ovate, spinescent,
many-nerved; flowering glumes ovate, ending in a sharp spine surrounded by ciliate
tufts of hair ; palece ovate or obovate, emarginate, lower ones 2-kDelcd ciliate on the
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keds and 2-nerved between them, uppermost not keeled, often nearly glabrous, 6 to
B-nerved. Samens long-exserted, filaments fine; anthers yellow, shortly apiculate. Ovary
turbinate, Btaked, hairy above and surmounted by a long style ending in a purple
feathery stgima,, Caryopsis brown, shining, ovoid to sub-globose, *3 in. long, hairy above,
beaked with ths persistent base of the style, pericarp coriaceous. Mig. FL Ind. Bat iii.
421; Munro in Trans. Linn. Soc. xxvi. 147; Biddome FL Sylv. ccxxxv. t. cccxxv;
Brandts For. Flora 559,-t. 7D; Kurz For. FL Burma ii. 558, Ind. Forester | 345; Voigi
HorL Sub. CWc. 718. BAMBDS BTRICTA, Roxb. Corom. PL i. 58, t. BD. BAMBUSA STRICTA,
Roxb. Hart Benj. 25, FL Ind. ii. 193 ; Kunth in Journ. de Phys. [1K22) 148, Enum. 431;
Schultes Syst. Veg. vii. 1339; Ruprecht Bamb. 55, tab. xii, fig. 5B; Skudel Syn. 33D; Dah.
und Gibs. Bomb. FL 299. BAMBUSA VERTICILLATA, Bottler (according to Munro). BAMBUSA
PUBESDENS, Lodd. in Lindl. Penny Vyd. iii. 357 (1835)- BAMBUSA TANCEA, Buch.-llain. in
Wall. Oat. 5D3BA. .

Dry hills throughout India and Burma. It is found to the north in the Punjab
Salt Range, and extends down aong the base of the Himalaya and in the Siwalik
Range to Nepal, but does not occur in Sikkim or in the Assam Valley. It is common
throughout the hills of the Eastern and Western Grhas and of Central and South India,
ascending to 3DOD ft., and is found in the Eng and drier upper mixed forests throughout
Burma, but is absent from Ceylon. Southwards, it is said to extend to Singapore and
Java [Biise and Munro). In the valleys of Burma and South India it reaches a large
size with hollow culms, longer leaves and culm sheaths ; but in the dry Deccan hills
and in the Siwaliks it is smal and has nearly solid culms, shall leaves and sheaths.
It has been found in an interesting, nearly glabrous-flowered, variety, in the Great Docos
Islands by Dr. D. Prain (Voyage of the ' Investigator').

This is the most common and most widely spread and most universally used of
the Indian bamboos, and is commonly known as tha 'mae bamboo." Its culms
are employed by the natives for al purposes of building and furniture, for mats,
baskets, sticks and other purposes. It furnishes, when solid culms are procurable,
the best material for lance shafts. In Burma, when large culma are obtainable,
they are much in request for masts for native boats. It flowers gregariously over
large areas, as it did in the Centra Provinces in 183 ; in GCrahwa in 1879 ;
in Dudh in 188D; in Kurnool in 1887; in the Grolgonda Hills in 189D, and in
North Arcot in 1891; but it may be found flowering sporadically, a few clumps at a
time, amost every year, in any locality, and such clumps then usually die off. These
flowerings, however, do not produce as much good seed as when the gregarious flowering
takes place. The flowers appear in the cold season between November and April, the
seed ripening in June. The leaves fal in February or March, and the young new
ones appear in April. The young culms are rather late, usually beginning to appear
in July some time after the rains begin. It is locally known in North India as Bans
and Bans kaban; it is Karail [Bengali), Salia bans (Uriya), the Telugu Sadanapa Vedru
or Jcauka; the Burmese Myiniva. Dalzell and 'Gibsom give the Bombay names 'Bans
and ' Oodhaf but a series of spBcimens received from Bombay from Messrs. Wroughton,
Milltitt, Dsmastun, Fisher, Betham, show Oodha to be Bambusa Ritcheyi [Oxytenunthera
monostigma\ and that this species is caled Mis (Poona), JManwel, blundhi (Thana), Kama
ivdn (Panch Mahals). In size of cum and in the size and characters of tho culm-
sheaths, leaves and spikelet heads it is most variablee On dry hill dopes in the
Siwaliks, on the rocky hills of Central India [ej?, Mount Abu) and the Deccan, it
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i3 small, with narrow, very hard, nearly solid culms, small often hairy culm-sheaths,
and short leaves; while in Burma, in Bengal, and in moiser localities in South India,
the culms are much larger, the culm-sheaths longer and stouter, and the leaves longer.
It is very easily grown ether from seed or from root offsets, and fthe culms takg
5 years to form clumps in favourable localities. Dn its growth and cultivation, Ooclond
Doveton's excellent paper in 'Indian Forester? VDI. ix, p. 529, may be consulted. Tho
following account of its uses in the Centra Provinces (and indeed the remarks apply
really to all places in India when it is the principal species) is worth quoting from
that paper:—"This bamboo is used for rafters and battens, spear and lance-shafts,
"walking sticks, whip handles, stakes to support sugarcane, for the manufacture of
" gmall mart used like dates in roofing, mats for floors, covers of carts, sieves, hand
11punkahs, umbrelas, light chairs and sofas, vessels for holding grease and oail, bows,
"arrows and cordage, and for the manufacture of many other minor articles. It is
"also used for the buoyage nf heavy timbers in rafting, and wdJiBn converted into
" charcoal, is in request for the finer smith's work. Dry stems are also used for
"torches, and the production of fire by friction. The leaves are much sought after
®as food for buffaloes and are fairly good fodder for horses. The seed is used in
" times of famine as food grain, and while wheat sold at 12 seers for the rupee
" bamboo seed sold at from 49 to 51) seers. It will probably come into use for the
" consolidation and support of embankments.”

PLATE NO. BS—Dendrocalamus strictus, Nees; the larger leaf- and flower-bearing
variety. 1, leaf-branch ; 2, part of flower-panicle—of natural size; 3, culm-shcath—
reduced to about % ; 4, spikelet ; 5, flowering glume; 6, palea; 7, anther ; 8, ovary and
style; 9, It) caryDpss; 11 leaf-sheath—enlarged. (1 to 9 from a specimen gathered by
myself in the Northern Dircars ID, 11 from Dehra Diin specimens.)

PLATE NO. 69.—Denirocalamus strictus, Nees; the smaller leaf- and flower-bearing
variety of the Deccan and Darnatic. 1, leaf-branch ; 2, part of flower-panicle—of natural
size; 3, culm-sheath—reduced; 4, spikdet—enlarged (all from my Madras specimens); A,
spikelet of the variety (var. Prainiana) from Table Idand, Great Docos; characterized by
smaller spikelets, fewBr flowers and nearly glabrous flowering glumes.

Note—(The excellent figure by Fitch in Brandis Forest Flora shows almost better
than either of these two Plates the most usual form and size of the flower-heads.
The fig. 80 of Roxburgh's Coromandd Plants is a poor one, but represents, in my
opinion, this species and not, as Munro says, Oxytenanthem ThwaitesL The spikelet
clearly shows separate and not tnonadBlphous stamens.)

2. DENDRDCALAMUS FRCKUB, Munro in Trans. Linn. Soc. xxvi. 148.

+ A densdy tufted bamboo with strong culms resembling those of Dy, striclus.  Uulm-
sheaths driatB, long-ciliate on the edges, covered with «iff bristles with swollen bases;
imperfect blade short, triangular, acute. Leaves lanceolate, long acuminate, 5 to 15 in.
long, "7 to 1 in. broad, usually rounded at the base into a longish petiole; hairy or
hispid above, hairy beneath, scabrous Dn the edges; point long, twisted ; main vein
prominent beneath, shining, secondary veins B or 7 pairs, intermediate about 7 ; leaf-
sheaths striate, somewhat keeled, strigosely hairy in lines down the aides, ending in a
ciliate truncate callus; Hjnh narrow, fimbriate, serrate. Inflorescence a large panicle
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with stout branches bearing distant globular heads 15 to 2 in. apart and supported by
glabrous or sparsely hairy triangular bracts; rachis rounded, striate, hairy above. Spikelets
spinescent, aoute, densely silky, hairy, the fertile intermixed with many small sterile
ones, "3 to "4 in. long, with 2 to 3 fertile flowers; empty glumes 2, blunt, many-nerved,
densely silky on the edges and upper part outside, glabrous within; flowering glume ovate-
acute, or ending in a long, sharp spine and bearded with silky hairs below it ; palea
acute or emarginate, that of lower flowers 2-keeled, ciliate on the keels and hairy on
the wings, ' glabrous and 3-nerved between the keels, that of the uppermost flower long,
acute, rounded on the back, not keeled, silkily hairy at the tip, about 9-nerved.
Samens apparently little exserted; anthers yellow, bluntly apiculate and sometimes
minutely penicillate. Ovary narrowly ovoid, gradually passing into a long hairy style
ending in a purple plumose stigniat@ Oaryopsis not known.

Summit of Mount Parasnéth, Dhota Nagpore, Bengal, a 4,0DO feat, where it has
been collected by Hooker, Thomson and Kurz, the two latter finding flowers in 1858
and 1871 (?). It is not known from any other locality.

As remarked by Munro, this species has very few definite characters to distinguish
it from D. strictus, but it has a distinct appearance owing to the spreading silky
pubescence on the spikelets. | do not find the uppermost palea to be keeled as Munro
describes it, and | consider the blunt anther tips, more pointed paese, and less depressed
ovary the best characters; for | have seen some Uhota Nagpore specimens of D, strictus
which come near it in the pubescence.

PLATE NO. 70—Dendrocalamus serimis, Munro. 1, leaf-branch; 2, part o flowcr-
panicle—of natural size; 3, spikelet; 4 & 5, flowering glume; 6, paea of lower

flowers, 7, palea of uppermost flowers, 8, anther; 9, ovary—enlarged. [All from
Thomson's specimens.)

3. DENDRDCALAMUS MEMERANACEUS, Munro in Trans, Linn. Soc, xxvi. 149.

A moderate-sized strong-growing bamboo forming loose clumps. Uulms very straight,
60 to 70 ft. high, up to 4 in. in diameter, when young covered with white powdery
deciduous scurf, gieen when old; nodes strongly ringed; those near the base bearing root-
lets; internodes 9 to 15 in. long; upper brandies thin, drooping, leafy.  Oulm-sheaths
longer than the internodes, 12 to 20 in. long, 5 to 8 in. broad, glabrous outside or
with appressed dark brown iff hairs, narrowed in the upper third into a dark brown, waved,
fringed auricle to which the imperfect Made is attached ; imperfect Hade long, narrow,
reflexed, with brown hairs on both sides, but especially within at the base, 12 to 16 in.
long by about 1 in, broad, tapering to a point; ligufo upto '4in. long, hairy within and
roughly serrate. Leaves on slender branchlets, thin, pale, lanceolate, 5 to 10 in. long,
"5 to "8 in. broad, rounded or attenuate at the base into a short petiole finely twisted,
acuminate, hispid above, hairy on the midrib beneath, retrorsely scabrous on the
margins; main vein prominent, glabrous, secondary veins 4 to 7 pairs, intermediate 7 to 9 ;
leaf sheaths striate, ending in a calus, cleft nearly to the base, falcate-auricled and with
long purplish cilise, very white-hairy when young; ligufo obtuse, very short, hairy
within, longer and ciliate in young seedling specimens. Inflorescence a large compound
panicle with distant globular heads, 1 to 2 in. apart; rachis glabrous or often
white-piuinose in the upper part, heads "7 to 1 in. in diameter, spinescent, Spikelets
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slightly compressed, glossy, nearly glabrousg, "4 to "5 in, long by -1 to '2 in. broad,
with 2 to 3 fertile flowers;, empty glumes 2, ovate, blunt or acute; flowering glumes
ovate, often ciliate Dn the edges, mucronate, striate, glabrous; palea as long as
flowering glumes, rather blunt, those of lower flowers keeled, ciliate on the keels and
3-nerved between them, that of uppermost flower rounded and nearly glabrous, few-
nerved, acute. Stamens exsertecl, filaments long, fine; anthers yellow, shortly apiculate.
Ovnry ovoid, hairy above, glabrous below, ovate, produced into a long hairy stylo ending
in a purple plumose stigma. Oaryopsis broadly ovate, rounded at base, "2 to '3 in. long,
grooved Dn one side and somewhat flattened, ending in a sharp point formed by the
persistent base of the style; embryo distinct. Kurz For. FL Burma ii. 5BO.

Moist forests and low ground in Eastern Burma down to Tenasserim. It has been
collected in Martaban by Wallich in 1827; in the YOnzalin valley by Brandis in 1857
and 18B2; in Tenasserimby Beddome in 1879; in the Yomas by Kurzin 1871; andin
the Wuntho and Pinhwe forests by J. W. Oliver in 189D.

In its inflorescence, this species resembles glabrous forms of D. strictus, and may
easily be mistaken for it. It is, however, at once distinguishable by the nearly glabrous
spikelets, thinner leaves, less rounded at the base, culm-sheaths with waved hairy auricles
and recurved apical leaf and more elongatB grooved caryopsis. It is used in building.
The Burmese names vary, for Kurz cals it Wa-ya, Brandis Wa-yai, wamu, and Uliver Wapyu.

PLATE NO. 71—Dendrocalamus mrmbranaceus, Munro. 1, leaf-branch; 2, part of
flower-panicle—of natural size; 3, culm-sheath—reduced; 4, spikelet ; 5, paloa, stamens
and pistil; 5, palea of lower flower; 7, palea of upper flower; 8, ovary and style; 9,
caryopsis—enlarged; ID, leaf-sheath Df seedling plant (from plant grown from Burma
seed); 11, leaf-sheath of older plant (all, except ID, from Brandis and Kurz' Burma
specimens).

4. DENDROCALAMUS SIKKIMHNSIS, Gamble in Hooker Ic. Plant, t 177/D.

A large bamboo with csespitose stems and few culms. Culms large, 5D to BD and more
feet high, naked below, branched above, 5 to 7 in. in diameter, dark green; nodes
ringed; internodes 18 in. long rough; walls 15 in. thick. Uulm-sheath? large, 12 in. long
by 15 in. broad, d&nsdy covered with a dark golden brown felt of matted giff hairs,
broai at the top ; imperfect blade lanceolate, variable, usually as long as the sheath, 2 to
3 in. broad, recurved, hairy on both faces and decurrent on each bide into a large
recurved, falcate auricle which is fringed with long (often nearly 1 in.) curved, fibrous,
pale bristles; Ugule about '2 in. broad, glabrous, sharply serrate. Leaven variable in size,
those of ordinary branches B to 10 in. long by 15 to 2 in. broad, unequal ¢ sided,
oblong-lanceolate, acuminate in a twisted black tip; rounded at the base into a short’
thick petiole; smooth &DVB, strigosely hirsute and rough below, edges scabrous; main
vein prominent, secondary veins not prominent, usually about ID pairs: those uf youn;
plants and shoots elliptic-acuminate up to 12 in. long and 3 in. broad; main vein rather
prominent, secondary veins 12 pairs, intermediate 7 ; leaf-sheath smooth, glabrous,
shining, ending in a small ciliate callus and furnished at the edges with falcate hairy
auricles fringed uith iff bristles; Ugule short, hairy, often long-fringed or fimbriate.
Inflorescence a large panicle with giff nodose branches, bearing large red-brown globose
heads usually 2 in. apart and 15 in. in diameter; rachis dull brown, faintly pubescent.
Spilcrtcts lanceolate, somewhat blunt, '5 to °T in. long; empty glumes 3 to 4. ovd,
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rounded, keeled and ciliate on the keels, otherwise glabrous; fertile flowers 2 to 3;
flowering glume ovate, acute, glabrous, mucronate, ciliate on the edges; palea of lower
flowers 2-keeled, densely shaggy on the keels and blunt, sometimes sdlightly bifid at
the tip, many-veined; palea of uppermost flower not keeled, acute, hairy at tip, many-
veined; final flower sterile, reduced to a thin, papery glume. Stamens exserted, yellow (?),
acute. Ovary sub-globular, hairy, with a short, thick, hairy style and club-shaped hairy
gtigma.  Uaryopsis obovate-depressed, apiculate, shining above with a few hairs, wrinkled
below. Gardener's Chronicle 6th June 1890 and 3rd December 1892.

Hills of the North-East Himalayain Sikkim and Bhutan, 4,000 to 60)D feet; and at
Tura Peak, GaD Hills, at 350D feet; Also cultivated in the Calcutta Botanic Garden,
at Peradeniyain Ceylon, in the Kilgiris and elsewhere from seed collected by R. Pantling
in 1885. Also grown iu the Royal Gardens, Kew; at Castlewellan, County Down and
! other places in Europe. Dur flowering specimens are due to Mr. Pantling's energy.

This beautiful bamboo is the largest in Sikkim, where it has bigger culms than those
of D. Hamiltonii, and is the one prefeircd by Lepchas and Bhutias for making the
‘chungas’ for carrying water and milk, and for churning butter. It is known to the
Lepchas by the name of Pvgriang and to the Ga»os as Wadah (G. Mann). The leaves
are said to be poisonous to cattle in Sikkim, and specimens sent for identification
in 1893 to Mr. J. F. Duthie as having caused death to horses who had eaten some
from the same clump, proved to belong to this species, Mr. Mann's splendid Tura
specimens show the ligules as not fringed, but the imperfect blades bearing beautiful
bng-fringed auricles. The species is readily distinguished by its large flower heads,
densely velvety felted stetn-sheath and the long-ciliate auricles of the leaf-sheaths.

PLATE NO. 72—Dendrocalamus sikkimensis, Gamble. 1, leaf-branch; 2, part of flower-
panicle—of natural size; 3, culm-sheath [old); 4, apex of stem-sheath from young shoots—
reduced] 5, spikelet ; D, spikelet, open; 7, palea of lower flowers ; 8, palea of upper
flowers; 9, anther; ID, ovary wiih style and stigma; 11 & 12, caryopsis with section—
enlarged. [Nos. 1, 2, 5, B. 8, 9, 10 from Plate 1770 of Hooker's Icones Plantarum; No. 3
from Mr. G. Mann's Garo Hills specimen; rest from specimens of Mr. Pantling's collecting.)

6, DENDKDCALAMUS ITDOKERI, Munrv in Trans. Linn. Sou. xxvi. 151.

*

A large bamboo with csespitose stems and long curving branches. Culms large,
5D to BO ft. high, usualy naked bulow, much-branched above, 4 to B in. in
diameter, dark green, lower internodes somewhat rough hairy, walls about 1 in,
thick ; internodes 18 to 20 in. long. Culmsheaths large, very broad a base
when old, narrower in younger stems or on the upper brancliBS, about IB in. broad
a base, 8 to 12 in. long, densely covered with black or brown hairs outside,
glabrous inside, narrowed above to 2 to 3 in. where, the imperfect blade is inserted,
and furnished with small rounded auricles covered with long iff cilise, edges ciliate;
imperfect blade rounded at base, triangular-cuspidate above Dr elongate-cuspidate, 3 to 7
in. long, hairy above, glabrous below ; Hgirie '2 to "3 in. long, glabrous, sharply serrate.
-Leaves large, rounded at base into a very short petiole, somewhat unequal-sided,
oblong-lanceolate, with a lang twisted, hispid, acuminate tip; smooth above, rough
below, and with scattered hairs near the base, scabrous on the edges; main vein
very prominent, yellow, shining, secondary veins 8 to IB pairs, conspicuous, inter-
mediate usually 7 to 8, with pellucid dots between, bars like transverse veinlets
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apparent when dry ; leaf-sheaths striate, hairy below, glabrous and brown shining above,
truncate or somewhat produced at the mouth, which is sometimes furnished with a
few diff long bristles, calus large ; ligule conspicuous, truncate or produced, glabrous.
Inflorescence a largB compound panicle bearing at intervals of 2 to 3 in. dense
globular heads of spikelets, 1 in. in diameter; internodes dull grey-green, striate, some-
what hirsute. Spifcelets "3 to '4 in, long by *1 in. broad, ovate, acute, minutely
pubescent ; empty glumes 2, ovate, blunt; fertile flowers 2 to 3; flowering glumes
ovate, acute, the uppermost mucronate, with many veins and frequent transverse
veinlets ; palea of lower flowers 2-keeled, acute, ciliate on the keels, hardly veined
between, that of upper flower not at all, or only slightly, keeled, ciliate at tip. Samens
little exserted ; anthers bng, ending in a penicillate point. Ovary narrowly ovoid,
acuminate, hairy, surmounted by a hairy style and ending in a twisted plumose stigma.
Caryopsis not known. Brandis For. Fhra 57D.

Khasia and Jaintea Hills in Assam, 2DDD to 5DDD fast, extending to the Bhamo
District in Upper Burma. In the Khasia Hills it has been collected by Hooker and
Thomson, and by G. Mann.

In Assam, this speries is locally known as Se|at usse?/, sg'sai, sijong; denga, nkotang
G. Mann says it is cultivated in villages and used for building and basket-work-
purpDses. Specimens in flower were aso collected by E. E. Fernandez near Naini
Tal in Kumaun, in cultivated clumps, the seed of which was said to have come
from Nepaul. This was in 1881, while Hooker's flowering specimens from the Khasia
Hills were obtained in 1855. The Bhamo specimens, named Kaw% ule (Kachin), were
sent by J W. Oliver, Conservator of Forests. It was also collected by J. L. Lister
in 1875 in the Dikrung Valley, Daphla Hills, at 2DDD to 3DDD fenjit, who says that it is
the large one of the country and used for ! chungas' or water-buckets. It is aso
cultivated in the Royal Botanic Grarden, Calcutta, (No. 28). | aso identify with this
species the Sikkim bamboo known as Patu (Lepcha), Till" bans (Nepalese) collected
by myself and Mr. G. A, Grammie, and this identification is aso supported by Munro's
note on specimens of Patu collected by T. Anderson. This species is difficult to
distinguish from D. Hamiltonii when in leaf, but its more hairy sheaths and shorter
leaf ligules separate it from that species. These, on the other hand, resemble those of
D. skkimmsis, though the Jeaves and flowers are quite distinct. It is chiefly recog-
nizable by the very hairy sheath and narrow acute spikelets.

PLATE NO. 73—Dendrocalamus Hookeri; Munro. 1, leaf-branch ; 2, part of flowering,
panicle—of natural sizé\ 3, sheath from lower part OE stem; 4, sheath from upper part
—reduced) 5, spikelet; 5, paba of lower flowers, 7, palea of upper flower; 8, anther;
9, ovary and style—enlarged. (Nos. 1 to 3 from Hooker's Khasia Hills specimens; No. 4
from Mann's; Nos. 5 to 9 from Fernandez's specimens.)

{
D\',K, DENDRDCALAMUS HAMILTDNII, Nees and Am.

A large bamboo with csespitose culms; sometimes growing tall and erect, but
more often sending out its stems at an anglB or curved downwards. Culms large, 40
to 60 and even up to 80 ft. high, usually naksd below, much-branched above;
4 to 7 in. in diameter, greyish-white when young, with dense appressed pubescence,
dull green when old; nodes marked with root-scars; intemodes 12 to 2[) in. long, walla
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*5 in. thick; culmsheaths long and dgiff, variable in size, those of lower part of large
stems IB to 18 in. long, about 8 in. broad, glabrous, shining within, rough and either
glabrous or with scanty patches of brown 4iff appressed hairs without, truncate at top,
and furnished on either side with a small glabrous triangular point; imperfect blade about
f as broad at the base as the top of the sheath, often 12 in. long, narrow, Dvate-lanceo-
late, sides incurved, glabrous without, but with many thick black sharp hairs at the base
within; lijule "2 in. broad, smooth, entire. Leaves variable, smal on side branches, but
on new shoots reaching 15 in. long and 2*5 in. broad, usually unequal-sided, rounded
at the base into a short thick petiole, above broadly lanceolate and cuspidate, acuminate
at the tip which is scabrous and twisted, smooth above, rough beneath, finely serrate at
the edges; main vein narrow, raised, secondary veins 5 to 17 pairs, fairly prominent,
number on either side sometimes unequal, intermediate 5 to 7, having pellucid dots
between which form cross bars resembling transverse veinlets when dry; leaf-sheaths
glabrous above, furnished below with white appressed iff hairs, somewhat keeled below
the shining calus, produced at the mouth to meet the ligule, which is broad and usually
elongate and obliquely truncate or jagged. Inflorescence a huge, much-branched panicle
with many whorls of branchlets, bearing half-verticellate semi-globular heads of purple
flowers, supported by rounded scarious bracts; rachis-joints 1 in. or less long, thick,
fistular, scabrous and white-pruinose, especially below the swoollen nodes, furrowed on
one side; heads variable, from "5 in. up to 25 in. in diameter, “pikelets chiefly fertile.
Soikelets purple, oval, depressed, -4 in. long, glabrous; empty glumes usually two, short,
rounded, nerved; flowers 2 to 4, usually all fertile; flowering glume broad, orbicular,
somewhat recurved, ciliate on the edges, palea of lower flowers as long as flowering
glumes, 2-keeled, ciliate on the keels and bifid at the acute apex, 2-nerved on the back,
that of last flower not keeled, hairy at the acute apex only, many-nerved. Samens
long, exserted, pendulous; anthers purple, the connective produced into a long, black,
hairy, twisted point.  Ovary sub-orbicular, hairy, with a long hairy " styh and trifid
plumose stigma* Uaryopsis broadly ovoid, rounded at the base, beaked with the indurated
style, hairy or glabrous above, glabrous below, embryo visible. Munro in Trans, Linn.
Soc. xxvi- 151 ; Brandts For. Flora 57D. BAMBUSA MONOGYNA, Griffith Notulve, p. 63, Icon. 2,
BAMBUSA MAXIMA, Buch.-Ham. in Wall. Vat. 5D39. BAMBUSA FALCDNERI, Munro in Trans.
Linn. Soc. xxvi. 95 (part).

North-East Himalaya, Assam Valley, Khasia Hills, Sylhet, extending eastwards to
Upper Burma, and westwards to the Sutlej, though doubtfully indigenous beyond
Nepal.

This is the common bamboo of the Darjeeling Hills and Terai, of the Duars and
the Assam Valley, and is in universa employment for building and basket and mat
work, though as a building bamboo its comparative softness and thin walls make it
inferior to such species as Bambusa Tulda and Bahooa. It is largely grown in Dehra
DUn, and is met with here and there in the hills of Garhwal and Jaunsar, but always
near villages and never in forest, so it can hardly be indigenous. J. W. Oliver says
that it is ' common along banks of streams in evergreen and moist forest' in Katha
and Bhamo, where it is locally known as ' Wabo-myefsangyV (J3urm.) Abdul Huk,
collector, has sent it fiom the Ruby Mines. In the Dehra Dun and Lower North-
West Himalaya it ia caled Vhye. In Darjeeling it is known by the names of Tama
(Nep.) and Pao (Lepcha); in Assam as Kokwn and Pecha (Bengali), Fvnay [Mikir), and
Wanoke (Garo), The young shoots are eaten as a vegetable. The inner layer of the
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culm-sheath is used for covering Burmese cigarettes. This bambo3 flowers usually sporadi-
caly, so that clumps in flower may amost always be found; and consequently it has
been largely and often collected: at the same time, like other species, it sometimes
flowers gregariously as it is doing this year (1894) both in Sikkim and in Dehra
Dun. Df its straggling habit, so noticeable in the forests of Bengal and Burma, but
curiously much less SD in the Dun, J. W. Oliver remarks, "When they have no trees to
support them, the main stems bend over, forming impenetrable thickets, and the lateral
branches ascend vertically, often forming shoots nearly as long as the main stems."

This species is very easily identified by its panicles of bright purple-red flowers;
and when out of flower tliB grey stems, long nearly glabrous stem sheaths and straggling
habit cause it to be easily recognized. The long hairy points to the anthers are also
remarkable.

PLATE NO. 74—Dendrocalamus Hamiltonii, Nees. and Am. 1, leaf-branch; 2, part
Df flowering panicle—of natural size; 3, stem-sheath—reduced; 4, spikelet; 5, flowering
glume; li, paba of lower flowers, 7, palea of uppermost flower; 8, anther; 9, ovary
and style with trifid stigma; ID, the same, older; 11, caiyopsis, 12, leaf-sheath—all
enlarged, No. 4 many times. (All from my own Sikkim specimens.)

VAR. p. edulis, Munro, is a well-marked variety distinguished by the larger,
more fistular internodes to the panicle, muiih larger and more con-
gested, often long-bracteate heads, spikelets with more numerous
flowers and bigger and broader leaves. It is common in the Dar-
jeeling Hills, and is distinguished from the type by the natives,
who cal it Yimyot-pao (Lepcha). The Lepcha Ragvet is aso pro-
bably this variety; it has shorter ligules to its leaves than the type.

7. DENDRDCALAMUS PATELLARIS, n. sp. Gamble.

A rather soft, evergreRn, csespitose bamboo. Uulms 2D to 3D ft. hln-h 1to 15 |
in diameter, dull green, striate; nodes marked by a projecting, softly halry rin® often
*3 in. deep and "2 in. thicl« internodes 12 to 18 in. long, whitish beneath the® nodes
walls thin, fistular- Culm-sheaths bug persistent, ID to 12 in. long, 3 i,. broad at
base, prominently striate, sparsely covered with appressed brown giff hairs outside
glabrous within; attenuate in the upper third only to a truncate top, -7 to 1in bruad
the top and the margin for 1 to 2 in. down furnished with a membranous, fimbriate'
pale fringe which is -3 to "4 in. broad; imperfect Hade lanceolate, B in. Ion';—, 1 iy
broad, usually recurved; ligule conspicuous, fringed like the sheath. Leaves soft, variable"
S to 15in. long, 1 to 4 in. broad, unequally narrowed at the base into a -2 in. petiole'
ending abuve in a twisted scabrous point; smooth above, slightly rough below’ mil o 1
scabrous on the edges; main vein thick prominent, secondary veins 8 to ID "

. nter-
mediate 7; Ieaf sheath striate, keeled at back, truncate or produced at tnn intn ' o
<, T ") {UU a narro*w

lus, frin ed or cihaB at the edges;
f??lnbrlately flgnged Ianorescence a ugge comgound icle th snlcatR Tir

distant distichous ﬁeartqs t>r(1e heads 'D f]o 1 in. in dlameter supported qby \an’gt}%?
bracts and containing many spikelets; rachis dull greenish-brown, rou*h f|ItY [rrn

flattened on one side. Spikelets dark biwn, depressed, blunt, -4 i, ™" Axle o pofin
. - ¥ B8 muc.

ule ver Ion and broad d/eeply I1 "
earlng
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broad; empty glumes 1 to 2, short, rounded, many-nBrved, membranous; flowers 3 to
5, usually all fertile; flowering glumes broad, orbicular, cuspidate, ciliate on the edgea
and densely tomentose within, 9- to 11-nerved; palea much shorter, ovate-lanceolate,
acute or bi-mucronate, ciliate on the keels and 2-nerved between, densely tomentose
within; terminal flower followed by a bristle-like rachilla, with a minute rudiment of
a flower. Lodicuies 0 to 2, narrow linear-lanceolate, long-ciliate, generally absent.
Samens exserted; anthers purple, the connective produced into a short, conical, hairy
point. Ovary ovate from a broad base, hairy above, produced into a hairy style bearing
three short plumose stigmas. Caryvpsis (immature) rounded, shining, hairy above, dull
and cuneate below, pericarp easily separable. BAMBUSA PATELLARIS, Knrz MS in Uahufta
fiot. Garden Herbarium.

North-East Himalaya and hills of Assam, ascending to 5,000 ft. Collected by
Kurz, T. Anderson, G. A. Gammie, myself ani othersin the Darjeeling hills in leaf only,
and by Sri Gopal Banerjee, in July 189D, in flower at Rangma Parbat, Naga Hills,
for G. Mann. The chigf Darjeeling locality is the Simonbong ridge below Tonglo
a 4/)) ft.

This remarkable species, distinguished at once by the curious ring at the nodes
and the fringes of the culm-sheath, has long been known in the Darjeeling hills by
the name Pagjiok® pagjiok-pao (Lepcha), but in leaf only.. The flowering specimens
now received are said by G. Mann to be doubtful, as he identifies them with Den-
drocalamus Hamiltonii. But | find that they do not entirely agreB with those of that
common and well-known species, for the flowering glumes and paese are very hairy
inside, the anther tips are not nearly so long, there are lodicules occasionally present,
and there is a terminal free rachilla; so that | consider | am justified in assuming
that Babu Sri Gropd Banerjee did get his leaves and his flowers df ths same clump,
and that until further specimens come to hand, thosB sent by him should be considered
as belonging to this species.

This bamboo is well worth cultivation for its handsome appearance, and it might
even be hardy in some parts of Europe. In the Naga Hills it is used for basket-work,
and known by the name Footoong (Mikir).

PLATE NO. 75—Dendrocalanmus patellaris, Gamble. 1, leaf-branch; 2, flowering branch ;
3, culm-sheath—of natural size; 4, spikelet; 5, flowering glume; 6, palea; 7, lodicules;
8, anther; 9, ovary and stigmas; ID, caryopsis (immature)—enlarged. (Nos. 1 and 3
from my own Sikkim specimens; the rest from G. Mann's))

SECTION 111.
8. DENDRDCALAMUS GIGANTEUS, Munro in Trans. Linn. Soc. xxvi. 15D.

A gigantic bamboo, with close csespitose culms and slender branches.  Culms very
large though thin-walled, 8D to 1DO ft. long, usually naked below and branched
above, 8 to ID in. in diameter, grey-green, covered with white waxy scurf when
young; internodes rather short, 15 to IB in.; nodes hairy beneath and marked with root
scars; walls thin. Culm-sheaths very large, about 2D in. bng by 2\) in. broad at base,
«arly deciduous, hard, glabrous, shining within, dull yellow without and thinly covered
with golden giff hairs, rounded at the top find often much depressed; imperfect blade 5 to
15 in. long, up to 3" in. broad, usually recurved, the edges waved and often involute,
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the base decurrent into glabrous, iff, brown, wavy auricles which do not reach the
edge of the sheath, narrowed upwards into a sharp point; UguU diff, black, "3 to "5
in. broad, SBrrate on the edge, 2 to 5 in. long. Leaves variable in size, in young
shoots they may reach 20 in. long by 4 in. broad, oblong, suddenly acuminate,
unequal-sided, glabrous above, hairy beneath when young, edges scabrous, point sharp
twisted; main vein prominent, secondary veins 12 to IS pairs, furnished with pellucid
dots, bars having the appearance of transverse veinlets apparent in dry specimens;
leaf-sheaths striate, glabrous, ending in a callus which is sometimes shining and conspi-
cuous, mouth produced upwards to meet the ligule; UguU broad, fimbriate, sometimes
cleft in the middle- Inflorescence a hugs panicle with long slender curved branchlets,
bearing lax heads of few spikelets, sometimes only flower-bearing, sometimes leafy at
top; heads up to 1 in. in diameter, rachis joints '5 to 1 in. or more, slender, hairy below,
white-scurfy above, often curved, furrowed on Die side- Spikelets '5 to '8 in. long by
"3 in. broad, minutely pubescent, somewhat flattened, ovate, acute, spiny, mauy-flowered;
empty glumes 1 to 2, ovate, mucronate, striate; flowers 3 to 3, al fertile except the
last, which consists of an involute, elongate, mucronate glume; floivering glumts thin,
papery, striate, many-nerved, mucronate, minutely hairy; palwe of lower flowers blunt,
of upper ones acute, hifid at the apex, those of the lower flowers 2-keeled, ciliate
on the keels, 2- to 3-veined between them, that of the last fertile flower not usually
keeled, glabrous. Samens with long filaments, anthers "3 to "4 in. long, acuminate at
the tip. Ovary ovoid, hairy, style long, hairy, ending in a feathery purple stigma.
Caryopsis oblong, about "3 in. long, obtuse, hairy above. Kurz in Ind. Forester i. 345.
BAMBUSA GIGANTEA, Wall. Cat Bot. Gard. Calc. p, 79; Voigt Hort. Sub. Oak. 719.

Malay Peninsula in Penang and northwards to Tenasserim, according to Munro,
though Kurz doubts it; much cultivated in Burma and in the gardens of Calcutta,
Madras, Peradeniya in Ceylon, and elsewhere; aso in the Palm-house at Kew. Speci-
mens were gathered by D. Brandis at Makim in Assam in 1B79 from cultivated plants.
It was aso collected at St. Helena by Mr. D. D. Maorris.

This species is probably the giant of the bamboo tribe, and is at once recognized
by its size, its characteristic sheaths, and the long whip-like spikes of the panicle, with
long spikelets, acuminate anthers, and bifid palea. Good pictures of a magnificent speci-
men in the Royal Botanic Gardens at Peradeniya, Ceylon, with its young shoots
appeared in the Gardener's Chronicle for 1 Oh September 1892. In Burma it is known
as ' WaW (the ' Wa-ya' referred to this by Munro is, Brandis informs me, D. longispathus,
Kurz). An account of the plantations at Myanoung on tha Irawadi is given in Ind.
Forester ii. 311, where it is said that the plantations have 15 to 21) clumps per acre
and that good culms fetch Rs. 14 each. The Assam name is Worra. It flowered in
the Calcutta Botanic Garden in 188D-Ql1 and again in 1888; in Burma in 1892, whence
it was sent by W. T. McHarg from Tenasserim and by Abdul Hug from the Shan
Hills; also in 1893 by H. Jackson from the Myelat in the Southern Shan States.

PLATE ND. 7B.—Dendrocalanus giganteus, Munro. 1, leaf-branch; 2, leaf from end
branchlet or shoots;'3, part of flowering panicle—of natural size; 4, culm-sheath—reduced;
5, spikelet; 6, palea of lower flowers and anthers; 7, palea of upper flower; 8, anther;
9, ovary and style; ID, caryopss—enlarged. (Nos. 1 to 4 from a drawing in the
Herbarium of the late S. Kurz; rest from specimens collected in the Calcutta Royal
Botanic Garden, 1888.) :
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9. DENDRDCALAMUS CALDSTACHYUS Kurz For. Fl. Burma ii. 562.

A tufted bamboo. Uulms with appressed silvery hairs, thickened and annulate at the
nodes. Culmsheaths covered with appressed tawny hairs, truncate at the mouth; ligule
narrow, entire, or nearly so. Leaves large, those of the end branches broadly lanceolate
acuminate; rounded at the base into a very short petiole; 9 in. to 1 ft. long by 1 to 25 in.
broad, those of side shoots shorter, smooth and glabrous above, softly hairy beneath, scabrous
on the edges ; secondary veins 9 to 13 Dn either side, faint; leaf-sheaths striate, long
white-ciliate at the edges, ending in a small callus below the petiole and truncate at the
mouth; ligule broad, truncate, entire Dr shortly serrate. Inflorescence a large panicle of long,
whip-like, curved spikes; spikelets clustered in heads of 2 tD 5 with a few small empty
bracts at base; irachis between the heads D5 to 2 in. long, flattened on one side on
alternate sides, glaucous, somewhat puberulous. Spikelets "4 to "6 long by "2 in. broad,
faintly pubescent, ovate, acute, slightly compressed, with 4 to 6 fertile flowers, empty
glumes 2 to 3, broadly ovate, acute, many-nerved and with conspicuous transverse vein-
lets, ciliate on the edges; flowering glumes similar but rather longer; palea of
lower flowers keeled, acute, 5-nerved between the keels and transversely veined,
l-nerved on either side of keel, cilialB on thB keels, that of uppermost flower ciliate
on the edges, but not on the keels. Samens exserted; anthers yellow, smoothly
mucronate. Ovary ovate, rounded, sub-hemispheric, hairy, ending in a long hairy style
with a smple fringad stigma. BAMBUSA CALOSTACHYA, Kurz in Journal As. Soc. Beng.
xlii. 249 (1873).

Upper Burma, Bhanio and Kachin Hills at 3,500 feet elevation and below, collected
by T)r. John Anderson at Poneshee and Bhamo in 1BS8, and on the Yunan Expedition
in 1875.

Recognized by its long flagellate spikes and clusters with few spikelets, resembling

most the inflorescence of D. giganteus. Kurz says that there are lodicules, but | have
not found them.

PLATE NO. 77. — Dendrocalamus calostachyus, Kurz. 1, leaf-branch; 2, part of panirle
—of natural size; 3, spikelet; 4 & 5, palese of lower and uppermost flowers;, 6, anther;
7, ovary and style—enlarged. (From Dr. Anderson's specimens).

ID. DENDRDDALAMUS LDNGISPATHUS, Kurz For. Fl. Burma ii. 5B1.

A large bamboo with csespitosB culms, reaching 6D ft. in height, leaves borne only
on upper branches. Uulms glaucous-green when young, greyish-green when old,
covered with more or less persistent sheaths, as long, or even longer than, the internodes;
nodes little swollen, often rooting; internode3 10 to 24 in. long, 3 to 4 in. in dia
meter, walls "5 in. thipk. Uulm-sheaths papery, 15 to 2D in. long, 5 to 7 in. broad,
sides parallel till near the top where they are gradually approximate and embrace a
depressed sinus on which the recurved imperfect blade is inserted; sometimes with around
naked auricle on one side; densely clothed on the back with patches of iff appressed
brown hairs; imperfect blade lanceolate-acuminate, recurved, 12 to 18 in. long by 1 to TO
in. broad at the broadest point a little above the insertion, densely hairy on the back
and near the base beneath; ligule broad, much serrate or often long-fimbriate. Leaves
oblong-lanceolate to linear-lanceolate, acuminate, narrowed at the base into a very short
petiole; glabrous above, rough and glaucescent or sometimes almost white beneath, edge
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scabrous; main vein thick, prominent, yellow, shining beneath, secondary veins 8 to 10
on either side, not prominent, intermediate 6 to 7; leaf-sheaths smooth, glabrous, somewhat
produced at the mouth, and sometimes bearing a rounded naked auricle Dn one side;
ligule narrow, usually fringed. Inflorescence a large panicle of interruptedly spicate clusters
of spikelets, sometimes leafy; rachis flexuose, flaitened on alternate sides, '5 to I*5 in.
between clusters, glaucous-green, sometimes rough. tSpikelets in heads sometimes few-flow-
ered and "2 to "3 in. broad, supported by hard polished bracts, sometimes many-flowered
and "5 to "7 in. broad; blunt, nearly glabrous, "2 to "3 in. long; empty glumes 2 to 3,
obovate, blunt, with short rachillee between; flowers 2 to 3, fertile; flowering glume
blunt, obovate, cucullate, ciliate on the edges, many-nerved; palea oval, truncate, faintly
keeled, 2-nerved between the keels, faintly pubescent. Samens short; anther yellow,
short, ending in a black mucronate point; filaments short. Ovary broadly ovoid, somewhat
acute, hairy, ending in a rather short style and short purple stigma. Caryopsis ovoid,
somewhat oblique, yellow, surmounted by a beak formed by the base of the style.
BAMBUSA LDNGISPATHA, Kurz in Journal As. Soc. Beng, xlii- 249.

Eastern Bengal and Burma, chiefly along streams. Sent from Sylhet by G. Mann
in 1889; collected in Dhittagong by J. L. Lister, 1876, by myself in 1879 and 1880,
and by R. Ellis in 1885; in Arracan by W. Schlich; and in Burma by Brandis
(18B2); Kuiz [1871); P. J. Darter (1891) and others.

This handsome species is at once recognized by its long fragile papery sheaths and
by the large panicles of small flower heads and blunt spikelets. It comes nearest to
). Hamiltonii in its general characters, but is easily recognized therefrom- It flowered
in Dhittagong in 187B (Lister) and 1879-80 (Gamble) and in Burma in 1871
(Kurz) and 1891 (Darter). It is knawn locally by the names Khang (Bengali),
Ora (Arracanese) and Wa-ya and Talagu (Burmese), the name ' Wa-ya' meaning 'stinging
bamboo,’ for the hair3 on the sheaths are especialy irritating. It has been introduced
into the Western Peninsula and cultivated at Calcutta, in Malabar, etc., but the culms
aB nob very strong, and as a building material it is generaly inferior to many
other kinds.

PLATE NO, 78—Dmdrocalumus hngispathus, Kurz- 1, leaf-branch; 2,'part o flower-
panicle—of natural site) 3, culm-sheath—reduced +} 4, spikelet; 5, flower opened out; 6,
palea; 7, anther; 8, ovary and style; 9, cayopsis—enlarged. (All from Kurz' Burma

specimens.)

11. DENDRDCALAMUS BRANDISH, Kurz For. Fl. Burma ii. 560.

A large, evergreen, tufted bamboo. Oulms ashy-grey to greenish-grey, BD to 120 ft.
high, 5 to 8 in. in diameter, dlightly branched below, “ore so above; nodes slightly
swollen, lower ones with rootlets; internvdes 12 to 15 in. bug, walls thick. Vulm-sheaths
like those of D. giganteus, thick, coriaceous, up to 2 ft. long, 12 to U in. broad, minute-
ly whits pubescent on the back, otherwise glabrous, rounded depressed at top; imperfect
Hade linear-lanceolate, B to 18 in. long, 3 to 5 in. broad, recurved, appressed-hairy within,
rounded at the base and again decurrent on the sheath in small plaited auricles which
do not reach its edge; ligule "5 to "7 in. broad, deeply lacerate, Leaves oblong-lanceo-
late, 9 to 12 in. bug, 1 to 2 in. broad, somewhat narrowed at the base and decurrent
on a short wrinkled petiole; ending above in a subulate twistei point; glabrous above,
, softly hairy beneath; main vein thick, shining, secondary veins 1\) to 12, intermediate
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about" 6, the pellucid glands forming apparently transverse veinicta; leaf-sheaths striate,
pubescent when young, ending in a. large glabrous callus, and produced at the mouth
where furnished with few long deciduous cilise; ligule long, conspicuous in young branches,
acuminate, fimbriate especialy on one side, in older ones truncate. Inflorescence a
huge, much-branched panicle, with long, spicate, flagelliform branches, bearing bracteate
heads "5 to "7 in. in diameter, of many small spikelets, the ends of the branches bearing
only lanceolate bracts; raohis densely pubescent, flattened on one side, segments 1 to
1'5 in. long. Spikelets "2 to "3 in long, nearly as broad, ovate, depressed, minutely
pubescent; empty glumes 1 to 2, broadly ovate, mucronate, nearly glabrous; flowers 2
to 4; floweringglume similar, prominently few-nerved, ciliate on the edges, hairy near the
tip; palea oblong, acute or bi-mucronate, ciliate on the keels, side wings narrow,
membranous, 3-nerved. Lodicules 1 or 2, lanceolate or spathulate, 3-nerved, long-ciliate,
often wanting. Stamens exserted; anthers greenish-yellow, short, broad, apiculate or
pegiicillate ; filaments short, thick uc first. Ovary €llipsoid, hairy ; style short, ending
in a thick club-shaped plumose stigma, or dividing into two plumose stigmas; stigmas
purple. Caryopsis ovoid, "1 to "2 in., hairy above, tipped with the persistent style,
pericarp crustaceous. BAMBUSA BRANDISH, Munro in Trans. Linn. Sue. xxvi. 1D9.

Tropical forests of the eastern dopes of the Pegu Yoma and of the Martaban
hills up to 40DD ft., extending northwards to the Ruby Mines district, chiefly on
calcareous rocks. Collected by Brandis in 1882, by Kurz in 1871 and by J W.
Oliver in 189D and 1894 (on the Mogtk road, Euby Mines district, 3DDD ft.)

This splendid bamboo is often confused with the somewhat similar D. giganteus
and, like it, is sometimes caled Waho (Burmese). It is adso known aa Kyellowa, waya,
wapyu [Burmese), Wak%y (Karen). It is easily rBcognized from D. giganteus by the
much smaller spikelets, and culms which, though not so large in diameter, have thicker
walls. The culm-sheaths are very similar. It so much resembles D. flagellifer that |
am of opinion that the two may prove eventually to be one species. D, Brandisii
has fewer spikelets in the heads and a rather more hairy rachis, with the leaves
more rounded at the base, otherwise | find no difference. Munro, who. noticed the
similarity, says D. flagellifer has no lodicules, but | have found them, athough they
certainly are not common. J W. Oliver says it is used for building. It ia sad t>
flower sporadically and not to die df after flowering; but Oliver says that flowering
clumps which he has observed showed every appearance of being about to die.

PLATE NO. 79—Dendrocalamus Brandisii, Kurz. 1, leaf -branch; 2, part o
flower-panicle—of natural size) 3, culm-sheaths—much reduced) 4 & 5, leaf-sheaths and
ligules; 6, spikelet; 7, flowering glume; 8, palea; 9 & ID, lodicules;, 11, anther; 12,

ovary and stigmas; 13, caryopss—enlarged (Nos. 3 and 4 from J. W. Oliver* gpeci-
men ; rest from Kurz' specimens.)

11. DENDRODALAMUS FLAGELLIFER, Munro in Trans. Linn. Sou. xxvi. 150.

A tal bamboo, Culms tall; internodes of young stems farinose. Leaves large,
oblong-acuminate, 10 to 14 in. long, T5 to 2'3 in. broad, glabrous above, except the
minute scabrous teeth on the veins towards the margin, rough below, sometimes with
long hairs on the midrib, edges scabrous; attenuate at the base into a "2 to "3 in.
petiole which ia sometimes scabrous-hirsute, ending' above in a twisted scabrous point;
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main vein prominent, secondary veins 11 to 13 pairs, conspicuous, pellucid glands
appearing as transverse veinlets numerous; leaf-sheaths striate, white-hairy in the middle,
glabrous &wVB, truncate, naked at the mouth, fimbriate on one edge; ligule short,
conspicuous, truncate, serrate. Inflorescence a large panicle; rachis usualy very
scabrous at the top, hirsute on one side where flattened; branches numerous from the
nodes, elongate, whip-like, pendulous with small distant verticils which are scarcely
morB than "4 to "5 in. broad and bear few spikelets, the uppermost joints with leafy
bracts only, Spikelet short, ovate, "2 to "3 in. long, with 4 to b fertile flowers, empty
plumes very small, ovate, mucronate, many-nerved ; flowering glume ovate, mucronate;
glabrous above or rarely dglightly scabrous, shortly ciliate on the edges, many-nerved;
palea obtuse or acute or mucronate, membranous, ciliate on the keels and edges, 1- to
2-nerved between the keels. Lodicules none, or 1 to 2, scarce, spathulate-lanceolate,
fimbriate. Stamens exserted, anthers apiculate with a bristle Dr with a few short hairs.
Ovary ovoid, small, hairy; style hairy. deeply cleft into 2 to 3 plumose stigmas.
BAMBUSA FLAGELLIFERA, Griffith MS. BAMBUSA BITUNG R'6m. and Schultes Syst. Veg. Mant.
1354 (probably, according to MUMD).

Malay Peninsula, extending northwards to Tenasserim, where Beddome collected it on
Moolyet at 2DDO ft. in 1879.

A little known species which requires investigation and better specimens. It is
at Diice known by the very small spikelets, and is perhaps identical with D. Bran-
disii. Specimens collected at Singapore by H. M. Ridley bear the names Buluk Butting,
butang perith.

PLATE NO. 80—Dendrocalanns flagéllifer, Munro. 1, leaf-branch; 2, part o flower-
panicle—of natural size\ 3, spikelet; 4, flowering glume; 5, pilea, both sides; 5,
lodicule; 7, anther; 8, ovary and gigmas—enlarged. (All from H. N. Ridley's speci-
men).

13. DENDRDCALAMUS LriNGIFIMBRIATUS, U. Sp. Gamble.

A large bamboo. Culms and culm-sheaths unknown. Leaves very large, 12 to 14
in. long, 2 to 3 in. broad, oblong-acuminate, unequal at the base and rounded into a "4
to "5 in. long, broad, wrinkled petiole, tip twisted, scabrous, acuminate; smooth above,
except the scabrous points on marginal veins;, pale and smooth beneath, hairs along the
midrib somewhat long, edges sometimes scabrous; *main vein broad at the base, concava,
not prominent, secondary veins 12 to 18 pairs, regular, intermediate 6 to 7, indistinct,
pellucid glands appearing as transverse veinlets when dry; leaf-sheaths shining, covered
with appressed 4iff hairs ending in a narrow calus, and furnished with long, very
prominent, falcate auricles which are thickly set with 4iff curved bristles; ligule
short, very hairy, ciliate Dn the margin. Inflorescence a large panicle of short spicate
branchlets bearing small heads of spikelets; rachis slender, glabrous, flexuose; branchlets
solid; heads |in bud only) "2 to "3 in. in diameter supported by blunt, ovate bracts.
Soikelets very small, glabrous, 1- to 2-flowered; empty ghmes broadly ovate, striate,
flowering glume ovate, acute, keeled, often mucronate ; palea oblong, ciliate on the keels;
lodicules apparently none. Anthers short, connective shortly apiculate. Ovary ovoid,
glabrous, surmounted by a hairy style and plumose stigma. Caryopsis not known.

Burma, sent from the Kyaukshat and Maliwén forests at the, extreme south of
the Mergui District, Tenasserim, in 1BD1.
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The flowers are too young for very accurate description, but they come near to
those of D. longispathus. The beautiful long-fringed falcate auricles characterise best this
fine species which is known locally as Myengwa, wapyau (Burmese).

PLATE NO. 8lL—Dendrocalamus hngiflmbriatus, Gamble. 1, leaf-branch; 2, part
of flower-panicle—of natural size; 3, spikelet; 4, empty glume; 5 & B, flowering
glumes; 7, palea; 8, paea and stamens; 9, stamens and stigma; 10, ovary—all
enlarged.

IMPERFECTLY KNOWN SPECIES.

14. DENDRDCALAMUS PARISHII, Munro in Tram. Linn. Svc. xxvi. 149.

Culms, culmesheaths, and leaves unknown. Inflorescence a panicle of interrupted globose
densely-flowered heads, the rachis pruinose-glaucous at the top. Spikelets ovate, somewhat
blunt, nearly glabrous, flattened, '3 to "4 in. long by '2 to "3 in, broad, fertile flowers
2 to 3; empty glumes 1 to 2, Dvate-acute, many-nerved, ciliate on the edges and very
minutely pubescent near the apex; flowering glume similar but glabrous, those of upper
flowers mucronate, longitudinally and transverssly nerved, ciliate on the edges; palea
ovate, blunt, emarginate, 2-keeled, ciliate on the keels and edges, 2-nerved between
them, that of uppermost flower more acute, not keeled, pubescent at the tip, reticulately
veined. Samens not exserted; anthers with the connective produced in an obtusely
acute point. Ovary hairy, ovoid-globose, ending in a long style and feathery stigma.
Varyopsis large, obovate, smooth above, beaked. Brandfs For. Fl. 57D.

Punjab Himalaya: collected Dnce by Lieut. Parish, but not again.

The flowers are distinct from those of the D. strictus group, and come nearest to
those of D. Hvokeri, but differ in the glabrous flowering glumB and bluntly acute anthers.
It would be an excellent thing to obtain more specimens of this, and to ascertain its true
position. The exact locality where this grows is apparently unknown. Brandis suggests
that it may be the same as the hig species of the DUn and Lower Hills; but that
species, of which | have collected excellent specimens in leaf and flower, is D. Hamilfonii.
It is more likely to have been a planted specimen of D. Mookeri, like the similarly
planted specimens found by E. E. Fernandez near Naini T&l.

PLATE NO. 82—Dendrocalamus Parishii, Munro. 1, flowering branch—of natural
size; 2, spikelet; 3, flowering glume; 4, palea; 5 ovary and style; 6, anther—en-
larged [from Parish's specimen kindly lent by the Director, Royal Garden, Kew).

15. DENDROCALAMUS COLLETTIANUS n. sp. Gamble.

Culms, culm-sheaths and Ieava\;known. Inflorescence a large compound panicle with
spicate branchlets bearing heads of spikelets, the heads "5 to 1 in. in diameter with 6 to
12 fertile spikelets and a few sterile spikelets and small ovate bracts; rachis flexuose,
pubescent, striate, joints about 1 in. in length. Spikelets "5 to "7 in. long, white-
pbbescent, soft; empty glumes 2, ovate-acute, pubescent outside, many-nerved, midrib
thickened; fertile flowers 2 to 4 with 1 imperfect terminal flower; flowering glume ovate-
lanceolate, shortly mucronate, pubescent, many-veined; palea longer than flowering glume,
long-white“ciliate on the keels, blunt, 2-veined between the keels. Lodicules none.
Samens exseited, anthers rather short, bluntly apiculate. Ovary narrowly ovoid, stalked,
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hairy, produced upwards into a narrow hairy style with club-shaped purpte stigma.
Caryopsis not known.

Upper Burma, collected at Fort Stedman by Abdul Huk for the Royal Botanic
Gardens, Calcutta, in 1892.

Although only the flowers of this species are known, | have no hesitation in
describing it here, as it is so distinct and so well characterised by the soft white-hairy
spikelets. | have named it after General Sir H. Dollett, K.D.B, who has- done so
much to make known the flora of Upper Burma

PLATE NO. 83—Dendrocalamus Collettianus, Gramble. 1 and 2, flowering branches—of
natural size; 3, spikelet; 4, empty glume; 5, flowering glum 3; B, palea; 7, anthers;
fl, ovary and style—enlarged.

Species of DENDRDCALAMUS now referred to other genera

D . BakooajYoigt . . . . = Bambusa flflfcooor, Eoxb.
D. criticus, Kurz . . . . = Bambusa paltida, Munro.
D. Criffiihianus, Kurz = B ambus a  Qriffithiana® Munro.

D* monadelphus, Thw. . . - = Dxytenanthera Thwaite&ii, Munro.
1). Tulda, Vrigt = Bambusa Tulda, Eoxb.

8. MelDcalamus, Benth.

An arborescent bamboo of moderate size, unarmed. Culms from a thick rootstocks
semi-s can dent. Uulm-sheaths cylindrical, hard, auricled. Leaves large, petiolate, without
transverse veinlets. Inflorescence a large compound panicle, the spikelets in round
congested heads in long spikes. [/Spikelets very small, 2-flowered, rachilla continuous
between the flowers and produced beyond them, flowers both hermaphrodite, one only
fertile. Empty glumes 2, broad, blunt, muticous, many-nerved. Flowering glumzs similar to
empty glumes. Palea as long as flowering glume, very broad, 2-keeled, membranaceous.
Lodicules 3, large. Samens 6, filaments free, anthers blunt. Ovary glabrous, with short
style and 2 to 3 plumose stigmas. Caryopsis very large, globose, depressed, with a tough
pericarp and large, free, fleshy seed.

Distrib.— One species.

1. MELDCALAMUS COMPACTIFLORUS, Bth. and Hook. /. in Gen. PL lil. 1212.

An evergreen, tufted, arborescent bamboo. Culms greyish-green, Tough, scandent,
envendine and arching, 15 to 25 ft. high or more, somestimes even upn to 100 ft. and
c?limbing oveT tall trees, D5 to 1 in. in diameter; nodes thickened; iuternodes 14 to
24 in. long. Culmesheaths persistent, hard, brittle, cylindrical, smooth or covered with
white appressed hairs, truncata at the mouth, dilated at thB base, about B in. lonu-
by 3 in. broad; imperfect blade nearly aa long as, or longer than, the sheath, recurved’:
long.acuminate, rounded at thB basB and then spreading out into a narrow, dark, reflexed
crescent-shaped auricle, fringed with 4iff bristles, hispidly hairy towarda the base’
liffule narrow, entire. Leaves large, oblong-lanceolate, rounded at the base into a hairy
petiole -1 to -2 in. long; ending in a subulate, acuminate, penicillata, scabrous twisted
point, scabrous on one edge; B to 10 in. long by 1 to 2 in. broad; main vein
narrow, prominient, secondary veins 8 to 12 pairs, intermediate 4 to 6, np transverse
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veinbts e, leaf-sheath striate, with appressed white hairs when young, afterwards glabrous,
somewhat keeled, mouth truncate, furnished with a lunate reflexed auricle fringed with
siff bristles, and early caducous; ligule narrow, entire. Inflorescence a large com-
pound interrupted panicle of small sub-globose heads, bearing several fertile and many
sterile spikelets, often leaf -bearing; the rachis very pubescent, flexuose, flattened on one
side, "5 to 15 in. in length; heads '3 to "5 in. in diameter. Spikelets very small, "1 to
*15in. long, '1 in. broad, glabrous, blunt or truncate, 2-cleft, with 2 fertile flowers and 1
empty terminal abortive flower on a produced rachilla ; empty glumes 2, broadly oval, ven-
tricose, very shortly mucronatB; flowering glume similar, often ciliate on the edges; palex
as long as the flow Bring glume, broadly boat-shaped, shortly and bluntly 2-toothed,
2-keeled, ciliate on the keels and 4- to 5-nerved between. Lodkules 3, large, ovate, blunt,
long-ciliate. Stamens free, filaments short; anthers yellowish, bluntly acute at the tip.
Ovary glabrous, ovoid-globose, surmounted by a short thick style, stigmas 2 or 2,
short, plumose. Caryopsis large, sub-globular, 1 to 15 in. in diameter, the summit
depressed, the base supported by the persistent glumea, at first glossy-green, then
brown; pericarp about D5 to "1 in. thick, very coriaceous; seed large, fleshy.
PSEUDDSTACHYUM CDMPACTIFLDRUM, Kurz Fvr,, FL Burma ii. 5B7.

Eastern Bengal and Burma, from Sylhet through Dhittagong down to Martaban,
said by Kurz to occur rarely under 3DDD ft. in altitude, and to be frequent only between
400D and 5D0O ft. It has been collected in Sylhet in 1889 by Tara Kisor Gupta for
G. Mann (leaves and sheaths only). It was also collected in Dhittagong by Dr. W. Schlich
in 1875, dso in leaf only. In Burma, it was collected first of all in Martaban and in
the Karen Hills by Kurz in 1871, in flower; and J. W. Oliver found it on tho
Arracan Yoma Range in the Thayetmyo District in 1878, and in the Ruby Mines
District in 1894.

This interesting bamboo has the appearance of a Dendrocalamus, but differs in being
scandent and having a very large sBd and large lodicules. It seems to be a handsome
species and to be common. In Burma it is known as Wa-nwe, in Chittagond as Loia,
and in Sylhet as Daral (Bengali). It is there used for basket-work. There is a figure
of flowers and fruit by Kurz in Ind. Forester, vol. i. 219, plate Il, 13, which is

attributed to this species by Bentham in tire Genera Plantarum, and which has been
utilized in my plate.

PLATE NO. 84—Mdocalamus compactiflorus, Benth. and Hook. fil. 1, leaf-branch; 2,
2 (a), portions of flower-panicle; 3, young shoot showing culm-sheaths;, 3, culm-sheath—of
natural size; 4, auricle of leaf-sheath; 5, spikelet; 6, empty glume; 7, palea; 8, lodicule ;
9, stamen; ID, ovary; 11, young fruit; 12, cayDpss—enlarged. (1 to 11 from Kurz'

its use,”" Indian
Forester, vol. i. 219.)

9. PsBUdDstaDhyum, Munro.

A large shrubby bamboo with single culms from a creeping rhizome. Uulms smooth,
thin-walled; nodes not swollen. Uulm-sheaths shorter than internodes, truncate-triangular,
imperfect blade long. Leaves large, glabrous, with many transverse Veinlets. Inflorescence a
large leafy panicle of drooping bracteate spikes, raBhia wiry. Spikelets small, 1-flowered,
with a terminal produced rachilla and abortive floret. Empty glumes usualy only 1
broad, mucronate. Flowering glume similar to empty glumes. Palm thin, much convolute,
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2-keeled. Lodicules large, 3 to 5, persistent. Stamens B, anthers apiculate. Ovary glabrous,

style rigid, long, stigmas 2. Caryopsis glabrous, depressed-globose, supported by the

persistent glumes, palea and lodicules; pericarp crustaceous, separable from the seed.
Distrib.— Dne species.

1. PSEUDDSTACHYUM POLYMORPHUM, Munro in Trans. Linn. Soc. xxvi. 142, t. 4.

A large shrub or semi-arborescent bamboo with culms arising singly from a long,
creeping, jointed rhizome. Culms tall, branching at the top only, up to 5D ft. in height
and often supported by adjoining trees, and so appearing scandent; nodes hardly swollen;
internodes 7 to 12 in., glaucous at first, afterwards green, whitish below the nodes,
sometimes dark red shading into bright green, smooth below, somewhat scabrous
above, 1 in. in diameter, walls very thin, hardly "2 in. Culm-sheaths shorter than the
internodes, loose, triangular-truncate in outline, very shortly auricled with a tuft of diff
bristles, covered outside with appressed dark brown hairs; imperfect blade very long-
acuminate on young shoots, shorter and triangular on older ones, the base equal to the
horizontally-cut truncate top of the sheath, btriate and with tranverse veinlets; ligule
short, slightly dentate. Leaves oblong-lanceolate, unequal at the base and narrowed into
a rather long, "3 to M5 in., thick petiole; above ending in a long twisted scabrous point;
4 to 14 in. long, 1 to 2 in. broad; smooth on both sides, scabrous on one edge;
main vein pale, conspicuous; secondary veins 7 to 11, conspicuous; intermediate 5 to 6;
transverse veinlets many, oblique; leaf-sheaths faintly white-pubescent when young,
afterwards glabrous, striate, the mouth ending in a few iff deciduous cilise ; ligule short.
Inflorescence a large leafy panicle, with many branches from the joints, much divided;
the rachis curved, wiry, angled, spikelets solitary in the axils of narrow bracts. Spikelets
small, "2 in. long, with 1 fertile flower and a terminal produced racliilla bearing glumes,
or an incomplete flower; empiy glume 1, broad, mucronate, usually 7-nerved ; flowering
glume similar to empty glume, finely ciliate above; palm thin, much convolute, 2-keeled,
ciliate on the keels; lodicules 3 to 5, usually 4, large, acute, rounded or truncate at the
apex, ciliate, persistent in the fruit. Stamens free, filaments short, anthers apiculate. Ovary
narrow, linear-oblong, ending in a long rigid style, with 2 short hairy stigmas. Cary-
opsis globose-depressed, surmounted by the base of the style and supported by the
persistent glumes, palea and lodicules; pericarp crustaceous, separable. (The flow'Br-bear-
ing inflorescence is more often replaced by a large panicle of diseased flowers, in
which the spikelets are converted into rounded softly hairy masses.)

Eastern Himalaya, Assam and Upper Burma; ascending in the hills to 50DD feset,
but most common in valleys in moist places under the shade of large trees; from the
Darjeeling Terai eastwards through the Grao Hills and along the Assam Valley to
Manipur and on to Bhamo. Collected in Sikkim by Hooker, Thomson, Kurz, T. Anderson,
G. King, G. A. fjammie and myself; and in Assam by Masters, Jenkins, Brandis, Gk Mann
and others; iL Manipur by C. B. Clarke, and near Bhamo by W. T. McHarg. The
only specimens | have seen with perfect flowers are those of Thomson collected in
1857 and referred to and described by Munro; and of &. A. Gammie, collected in
1891. All the rest consist of the diseased state of the inflorescence (see fig. 3).

This very pretty bamboo is easily recognized by its very thin culms, its triangular
sheaths, and the peculiar and very common diseased inflorescence. It is a valuable kind,
for in Sikkim it is considered the best sort for making the basket-work used by the
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natives and on the tea estates, as the culms are easlly split and the laths are flexible
and durable- Its recent discovery in Burma is due to W. T. McHarg, Deputy Con-
servator of Forests, who sent specimens through J. W. Oliver. Mr. McHarg says that
it grows in the hills of the Bhamo district up to 1DOD feet and more, but is also to be
found on the banks of the Irrawaddy in the Hakan Forest afew miles north of Bhamo.
He further says—" It is principally used by the Kachin wizards or prophesying priests,
"who roast the stem and then prophesy according to the way the bamboo cracks or
"gplits up. It is a very thin bamboo and splits easily, and the new shoots, which
"are the ones used by the Kachins, grow up very straight." It is locally known in
Sikkim by the names Filing (Nepalese) and Purphiok or paphvk (Lspcha); in Assam as
Wachall (Graro); Bajaly tolli, ndl (Assamese); in Burma as Bawa.

PLATE NO. 85—Pseudostachyum polymorphum® Munro. 1, leaf-branch; 2, part o fertile
flowering branch; 3, branch bearing diseased flowers—of natural size; 4, culm-sheath
—much reduced; 5, portion of flower spike; 6, 7 & 8, spikelet showing flowering glume,
palea, stamens and stigmas; 9, ovary with style; ID & 11, the same with lodicules;
12, young caryopsis;, 13, caryopsis when ripe—enlarged. (All but Nos. 4 and 12 from
Fitch's drawing, Munro 1. c. t. 4)

ID. Teinostachyum, Munro,

Shrubby or arborescent bamboos. Culms rather thin, rough, straight below, droop-
ing above. Culm-sheaths usually thin, auiicled or not, imperfect Hade recurved. Leaves
various in size, like those of Bambusa, more usually lanceolate-acuminate. Inflorescence
a spicate panicle, on leaf-bearing branches, the spikelets in bracteate verticils. Spikelets
long, narrow, many-flowered, with imperfect flowers above and below. Empty glumes
1-2, ovate, mucronate. Flowering glume similar with longer mucros. Palea 2-keeled. cili-
ate on the keels, convolute. Lodkules 3, conspicuous, persistent, 3—9-nerved. Stamens 6,
filaments free, slender; anthers exserted, obtusp, Dr obtusely apiculate. Ovary depressed-
globose or ovate, the perigynium produced into a long beak enclosing the style® which
is divided above into 2-3 short or long plumose stigmas. Caryopsis ovoid, acuminate,
beaked, with a crustaceous pericarp.

[Note—In the Genera Plantarum the spikslets are described as 1-flowerel],
Mr. Bentham having clearly detBrmined to consider each flower as a spikelet. But
| think that if the spikelet of the best known species—T. Griffith}i—as ilepicted in
the excellent Plate No. 3 in Munro's Monograph is examined, it will be seen to be
truly many-flowered, just like the rather similar spikeleta of many species of
Arundinaria. Kurz considered that Teinostachyum should be joined with Cephalostachyum,
but | prefer to retain the genera of the authors of the Genera Plantarum,)

DISTRIB.—Three species from the Assam-Uurma region, one from the Western Ghéts,
and one from Ceylon.

Analysis of the species.

Dulm- and leaf-sheaths long-auricle a.
Spikelets over 1 in. long, bdiculca glalrous . . . . . . . . . . 1 T. Griffithii.

Dulm- and leaf-sheaths nDt, or hardly, auricled.
Spikelets in loose terminal drooping panicles, lodicules short, ciliatB, IBavss large 2. T. Wighlii.

ANN. ROY. EDT, SARD. CALCLTTA, VOL. VII.
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Spikdlats in giff terminal spikBS. .
SpikBa smplB, bavBS small (DBylpn $pBcias). . . . .. . 3 T. attmuattim.
Spikes paniclBd, leaves modaratB-sizBd (N. E. Indian and BurmBB spscms) . 4. T. Dullooa.
Culm- and leaf-sheaths and lignles long-fringei. . . . . . . . . . . 5 T. Héferi.

1. TEINDSTACHYUM GRIFFITHII, Munro in Trans. Linn. Sou. xxvi. 143, tab. 3.

A graceful, straggling or sub-scandent, bamboo. Culms Brect at first, afterwards droop-
ing, 25to 5D feet long, verticillately branched from the nodes; internodes 18 to 2B in.
long, "B to "8 in. in diameter, scabrous above; walls thin, "2 in. Culmsheaths 6 in. or
more long, *5 in. broad, glabrous and shining below, covered above with appressed
white hairs, ciliate at the edges, strongly convolute; imperfect Hade 3 to 4 in. long,
reflexed, ovate-acuminate, rounded at base and prolonged into a large rounded auriclo at
either side, the auricle and base of the imperfect blade fringed with long, curved, reflexed
bristles, the inside densely white-shaggy, transverse veinlets conspicuous; ligule short,
pubescent. Leaves oblong-lanceolate, 6 to ID in. long by "7 to 5 in. broad, glaucous
beneath; rounded at the base into a thick wrinkled petiole "2 in. long; cuspidate
above with a scabrous, subulate point ; scabrous on both edges, glabrous on both sides
except for clusters of long hairs at the base of the midrib ; main vein conspicuous,
pale, secondary veins 8 to 10 pairs, intermediate 7, thick, transverse veinlets none,
but occasiona pellucid glands, which appear like transverse veinlets on the under sur-
face ; leaf-sheaths striate, keeled, ciliate on the edges, glabrous or appressed, pubescent,
ending in a narrow cdlus, and bearing at the mouth two long falcate auricles fringed
with 4iff deciduous cilise, "2 to "4 in. long; ligule short, fringed with cilise like the
auricles. Inflorescence a leafy panicle bearing at the verticils short spikes or single
spikelBts, often long, whip-like, with few spikelets on a filiform rachis; rachis ordi-
narily smooth, striate, swollen at the joints. Spikelets very narrow, linear, 2 to 3
in. long, about "2 in. broad, often pedicclled, minutely pubescent, with 3 to 5 fertile
flowers and usually one or more sterile both @ovB and below ; rachilla smooth,
jointed below the flowers, swollen at the joints; empty glumes 1 Dr 2, the second then
bearing a sterile flower, "3 to "4 in. long, narrow, striate, ovate-mucronate; flowering
glume '5 in. long, ovate-acute, mucronate, 9—11-nBrved, pubescent; palea rather longer
than flowering glume, 2 keefed, the keels edged half way down with a wavy fringe,
Diliate near the tip, 4-nerved on either side, faintly purple-mucronate. Lodicules ovate-
lanceolate, concave, equal, quite glabro\i3, 7- to 9-nerved, oEten thickened at the base
which is then darker in colour. Stamens exserted, filaments narrow; anthers yellow, blunt,
or emarginate. Ovary stalked, glabrous, ovate, narrowing into a long triquetrous beak
forming the style, surmounted by 2 to 3 white or purplish stigmas.  Caryopsis
obliquely ovoid, glossy, tapering at both ends, ending in a long giff beak.  DEPHALOSTACHYUM
GTRIFFITHII, Kurz For. Fl. Burma ii. 5EB.

Bhutan (?), Assam, Dhittagong and Burma.  Collected by Griffith in the forests
of Wullaboom in hilly country, aso in tliB Khasia Hills. Found in Assam, in Sibsagar
and Dibrugarh, by G. Mann, in 1889 [flowers) and 1B9D.

The long narrow spikelets in axillary fascicles, spikes Dr short panicles, are very
characteristic. The gpEicimens sent by G. Mann bear the Assamese name of BeAti, beti,
and tho plants were said to have grown in low damp places in the plains. To this
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species | adso doubtfully refer the specimens which | collected in 188D a 4DDD feet in
the British Bhutan hills and called Rivett by the Lepchas. Mann says that the culms
axe used for basket work and to make pipes.

PLATE ND..8B.—Teinvstachyum Grijfithii, Munro. 1, part o leaf- and flowering-branch;
2, end of flowering shoot; 3, culm-sheath—of natural size) 4, leaf-sheath; 5, fertile
flower; B, flowering glume; 7, palea; 8 lodicule; 9 stamens and ovary with lodicules
(open); 10, ovary, style and gstigmas—enlarged. (NDS. 1, 2, 5, 8, 9 from Fitch's draw-
ing in Munro 1. c. t. 3; rest from Mann's specimens.)

2. TEINDSTACHYUM AVIGHTII, Beddome Flora Sylv. ccxxxiii, PL ccexxiii.

A tall, semi-scandent bamboo. Culms at first erect, afterwards supported by the
branches of the forest trees under which they grow, and then branches pendulous, 10
to 2D feet long, 1 to 5 in. in diameter, bright green; nodes marked by a narrow but
conspicuous ring; intern odea 14 to 18 in. long, rough above and having a white glaucous
band below the node; walls thin, "D5 to '15 in. Culm-sheatfis thin, papery, ID to 12 in.
long by 3 to 4 in. broad, the sides parallel below, gradually narrowing above tD a
truncate top, which is not auricled; 1 to 1I*2 in. broad, thickly clothed on tli9 back with
brown-black appressed hairs; imperfect blade subulate-acuminate, reflexed, slightly
decurrent on the sheath, 5 to 7 in. long by "4 to "5 in. broad, striate, somewhat hairy;
liffule "1 in., entire. Leaves oblong-lanceolate, acuminate, B to 15 in. long, 1 to 2 in.
broad, unequal at the base; rounded or attenuated into a "3 to "4 in. long petiole; ending
above in a subulate, scabrous twisted point; glabrous above, sparingly hairy and whitish
beneath, scabrous on one margin; main vein broad, yellowish, conspicuous, secondary
veins 8 to 11) pairs, intermediate B to 7, transverse veinlets scanty, not prominent, formed
by glands inthsleaf; loaf-sheaths glabrous, striated, truncate at top; ligule narrow, faintly
toothed. Inflorescence a large terminal drooping panicle of spicif Dm branchlets, the spikes
supported by ovate-acuminate bracts at the joints of the rachis and bearing chiefly fertile
spikelets; rachis smooth, slender, thickened above. Spilcelets "5 to 1 in. long, bearing 2
to 3 fertile flowers and 1 terminal incomplete flower; rachilla slender, smooth, concavely
flattened below, thickened above and slightly ciliate at top; empty glume ovate, mucronate,
*2 in. long, faintly hirsute on the back, 5- to 7- nerved; flowering-glumes1 or 2, similar
but longer, mucronate and transversely veinei; palea rather shorter than flowering glumes,
2-keeled, blunt or emarginate, ciliate on the keels, 1-nerved between keels and 2- to
3-nerved at the sides. Lodicules small, "1 in. long, ovate, triangular, ciliate above, concave
below, 3- to 5-nerved, persistent. Stamens exserted, filaments slender, anthers obtuse.
Ovary depressed-globose, smooth, stipitate, the style included in the long beak of the
perigynium and ending in 2 short plumose stigmas. Caryopsis glabrous, ovoid, on a
thick stalk and surmounted by a beak.

Slopes of the Western Bhats from N. Kanara down to Cape Comorin, usually at
from 3DDD to 5DD0 feet, and amost always in the undergrowth of big tree-forest;
Anamalai Hills at 4DDD feet. .

This pretty bamboo is distinguished easily from the other species by its long, lax,
drooping, many-flowered panicle, broad leaves, papery hirsute sheath, and small blunt
lodicules. It was gathered in flower by Beddome in the Anamalai Hills [year not
recorded); by myself on the Sispara Ghéat in 1883 and 1B84, and by J. A. Bourdillon
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a Peermaad in 1887; and lesf specimens have be&kn collected by W. A. Talbot
at the Gairsoppa Falls in N. Kanara, by mysdf in the Dchterlony Valley and on
the Dacoor Grh, Nilgiris, and by J. A. Bourdillon on the Travancore Hills in 1892
Bourdillon says that in Travancore it flowered in 1887 to 18N9 and died df, new young
seedlings at once springing up. | cannot agree with Beddonie in identifying this
species with Bambusa Wightii, Munro in Trans. Linn. Soc. xxvi. IllI, which is
characterized by very glabrous leaves and very long ligules. Wight's plant is, | believe, an
Oohlandra, and is herein described as Ochlandra Brandisii, n. sp.

PLATE NO. 87—Tenosachyum JFightii, Beddome. 1, leaf- and flower-branch; 2,
part of flowering panicle—?" natural sise\ 3, culm-sheath—reduced’, 4, bract; 5, spikelet;
ti, flowering glume; 7, palea; 8, lodicule; 9, anther; It), ovary with persistent lodicules,
style and stigmas; 11, caryopsis (young)—enlarged. (All from my own specimens.)

3. TEINDSTACHYUM ATTENUATUM, Munro in Trans. Linn. Soc. xxvi. 143.

A medium-sized, tufted bamboo. Culms 12 to 25 ft. long, '5 to 1 in. in diametert
filiform-wiry at the top ; nodes bearing many branches. Culm-sheaths pale, appressei
hairy. Leaves 3 to 8 in. long, "5 to 1 in. braad, lanceolate acuminate, rounded
a the base into a thickened "1 to "3 in. bng petiole; ending above in a twisted,
scabrous, subulate point; slightly rough above, smooth and pale beneath; main vein hardly
prominent, secondary veins 3 to 4 pairs, inconspicuous, intermediate 5 to 7, rather thick,
with no transverse veinlets but lines of pellucid dots between; leaf-slwaths sparingly
appressed-pilose, ciliate at the edges, truncate at the mouth and fringed with deciduous
rlllse Ilqule short, glabrous, entire. Inflorescence usually in short, spiciform, leafy panicles
clustered at thB nodes, the end branches sometimes prolonged with verticillate clusters of
spikelets, the clusters subtended by a smooth, mucronats bract and containing several
sterile spikelets with a few longer fertile ones, often curbed ; rachis smooth, swollen
above. Spikelets glabrous, narrow, 1 in. long, '2 in. broad, bearing 1 empty glume, then
2 to 3 fertile flowers, then 1 to 2 imperfect flowers ; rachilla round, smooth, thickened
above; empty glume ovate-mucronate, "3 in. long, 7-nerved, ciliate Dn the edge; flowering
jftim/similar but longer and 9- to 1l-nerved; palea smaller than flowering glume,
2-keeled, minutely ciliate on the keels. Lodicules lanceolate, -15 in. long, 3-nerved,
ciliate at the tip. Stamens exserted, filaments bng, twisted, anther rather short, bluntly
mucronate. Ovary ovoid-acuminate, glabrous, produced into a bng style, divided at about
j of the way up into 3 long plumose purple stigmas. Uaryopsis attenuate at both ends,
crlabrous rostrate. Beddome Flora Sylv. cexxxiv. BAMBUSA ATTENUATA, Thwaites Enum.

Plant. Zeyl 375.

Deybn, in the Centra Province a 40DD to BDCD feet; collected by Thwaites
(No- 3255) in 1864, by T. Thomson, and by H. Trimen in Dhiya Valley, 189D.

This species is distinguished from T. Qriphii by the shorter spikelets and ciliate
bdicules, from T. Wijhtii by the smaller leaves and quite different inflorescence.

PLATE ND. 88.—Tenostachyum attenuufam, Munro. 1 & 2, leaf- and flower-branches—
of natural sise; 3, spikelets, one fertile, one sterile; 4, empty glume; 5, flowering
glume; 6, palea; 7, lodicule; 8, anther; 9, ovary with style and stigmas—en Urged. (All
from T. Thomson's or Thwaitesa specimens.)
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4. TEINDSTACHYUM DULLODA, n. sp. Gambh.

A moderate-sized or large tufted bamboo sometimes more or less scandent. Culms
variable in size, from 2D to 3D ft. long, 1 to 3 in. in diameter, dark green with a
few whitish hairs, whitish below the nodes, glossy when dry; nodes little prominent;
internodes 15 to 3D in. and even to 4D in. long; walls thin. Culmsheaths variable in
size, according to the culms, from 5 in. long and 4 in. broad up to 12 in. long and 10
in. broad, striate, wilh scattered white appressed hairs prominent above, rounded at
top and then somewhat concavely truncate and loosely fringed with stifi bristles; imperfect
Made narrow, subulate, recurved, very hairy within, the edges convolute, 3 to 6 in.
long, '3 to '7 in. broad at the rounded base; liguh prominent, long-fimbriate. Leaves
variable, oblong-lanceolate, acuminate; rounded, often unequally, at the base into a rather
long '2 to -4 in. petiole; subulately acuminate above, the point scabrous, twisted; rough
on the upper surface, minutely softly pubescent or nearly glabrous beneath, scabrous on
both edges; main vein pale, not very prominent, secondary veins 6 to ID pairs, inter-
mediate about 7, no transverse veinlets, but a few pellucid dots, which have the appear-
ance of transverse veinlets on the underside; leaf-sheaths striate, ciliate on the edges,
ending in a ciliate or glabrous calus, and furnished at the mouth with a few long, d4iff,
very deciduous bristles; liguh broad, long-fimbriate. Inflorescence a panicle of spiciform
branches, bearing verticils Df few spikelets, subtended by long truncate bracts. Spikelets
5 to 1 in. long, softly pubescent, those seen only containing imperfect flowers;, glumes
many-nerved, hairy, aristate, convolute; rachilh jointed and produced into a long point
above the uppermost glume; rest not seen.

Throughout Northern and Eastern Bengal and Burma, from British Bhutan through
the Assam and Sylhet valleys and the hills between them to Chittagong and Upper
Burma.

Under this species | have brought together a great series of specimens gathered
by various collectors in different parts. These specimens fall rather naturally into
two divisions: those of large individuals with rather large leaves, and the small ones
with small leaves, the latter being chiefly represented by the type, the only speci-
mens which give an idea of the character of the flowers. These flowering specimens
are those collected in the garden of the monastery at Hawyaw in the Katha district
of Upper Burma, in February 1892, by J. W. Oliver. Oliver says that it is a "small
reed-like bamboo" named Thaikwaba (Burmese), and that there is a larger variety
of the same name. It is much to be regretted that the flowers are imperfect. | have
searched and cannot find a single fertile one, but from the spikelets, so far as they
go, the genus seems to be this, and the species to come rather near, either to the
Ceylon T. attenuatum, or to the Burmese Cephtibstachyum virgatum. Indeed, when we
come to know more of the latter or obtain proper flowers of T. Didlooa, it is not
impossible that the two may prove to be identical. Leaf specimens and culm-sheaths
in abundance have been collected; the sheaths are very constant in character, and
the leaves do not greatly differ from each other. The specimens here placed, therefore,
consist of the following:—From the hills of British Bhutan, from the R6ng lake,
2DDD feet, collected in 188D by E. Fuchs and in 1889 by G A. Grammie vern.
Pogslo, paksdlu [Lepcha); Toldcre bans (Nepalese) and said to be used to make quivers;
from the Garo Hills, cnllerted by G. Mann in 1881 and 18B9 under the name
Wadron, and said to be used for carrying water and for making umbrellas;, from the
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Jaintea Hills, collected by Gr. Mann in 1889 under the name Slhh at Sotyngia, 3,500 feet,
and said to be used for basket-work, and to make small boxes to carry pan; from the
Assam Valley, sent by G. Mann from Sibsagar and Kamrlp under the name Dulhoa
(Assamese) and said to be used for buildings, mats and baskets; from Sylhet, collected
at Protabgarh by Babu Tara Kisor liupta, and sent by G. Mann under the nhames
Dolu and Bajail (Bengali), the former the large, the latter the small variety; from
Chittagong, collected by myself at Khagoreea in 1BBD, under the name Dolu, this
being the species which Mgor Lewin in his 'Hill Tracts of Dhittagong’, Calcutta, 1BB9,
speaks of as a very large kind, "inuch used for making mats; used in loading vessels
"with cargo", and as having flowered some 15 Dr 16 years previously; and finaly, the
Burmese Thaikwaha collected in Katha, Gyawa collected in Momeik State in 1892-93
and specimens gathered at BDDY) ft. on Taungmk, Ruby Mines District, in 1894,
by J. W. Oliver. Besides these, there are specimens in the KBW collection collected by
Hooker at Sitakund near Dhittagong. It is possible that when good specimens of the
flowers are collected, it will be found that there are two species, the smaller Thaihwaba,
silloh, and bajail; thB larger, Pogslo, wadroo, dullooa, dolu and gyaiva; but in my opinion,
and so far as it is possible to judge without the flowers, all the specimens before me
belong to one and the same widely distributed species.

PLATE NO. 89.— Teinostachyum Dulhoa, Gamble. 1, leaf-branch; 2, part o inflor-
escence—of natural size\ 3, culm-sheaths—reduced; 4 & 5, spikelet and bracts—enlarged
(from Mr. Oliver's Thaikwaba).

5. TEINDSTACHYUM HELFERI, Gamble.

An evergreen, tufted, bushy or climbing bamboo. Culms 20 to 40 ft. high, "1
to 15 in. in diameter, greyish-green when young, sprinkled with appressed
whitish bristles, much arched so as to bend completely over and to touch the ground
where they take root; nodes somewhat thickened and whitish; internodes 20 to
5D in. long, or more, covered in the upper part with soft, whitish, velvety pubes-
cence when young, when old with a white band; walls thin, scarcely over "1 in.
thick. Culm-sheaths 8 to ID in. long, persistent, thick, brittle, when young bearing
few appressed white bristles which leave a scar when they fall, rough towards
the base, truncate at top; imperfect blade nearly as long as the sheath, recurved,
lanceolate, acuminate, glabrous or shortly hispid, rounded at the base and decurrent
as a very narrow long-fringed band on the top of tli3 sheath; liguh narrow,
conspicuously fringed with white iff hairs, "2 to "3 in. long. Leaves very variable
in size, usualy large, oblong-lanceolate, B to 18 in. long, 1 to 3 in. broad,
unequal at the base, and then contracted into a "3 to "4 in. long, broad petiole;
cuspidata-acuminatB above in a long scabrous twisted point; scabrous on marginal
veiﬁs, otherwise smooth; glaucescent and glabrous beneath, except for a few hairs
near the base; scabrous on the edges; main veins thick, prominent, secondary veins
7 to 15 pairs, rather indistinct, intermediate 5 to 7, pellucid glands showing on dry
specimens as transverse veinlets; leaf-sheaths glabrous, smooth, striate, ending in a
smooth calus and a short, very deciduous, long-fringed auricle; liguh narrow, fringed, the
hairs very easily broken. Inflorescence in long terminal whip-like spikes, bearing" d/stant
heads of few spikelets; rachis very slender, densely hairy, thickened and bent s-fashion,
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where it meets the flower heads, joints long. Spikelets (only sterile once seen)
containing 2 to 3 empty glumes which are striate, hairy, mucronate. Rest unknown.
BAMBUSA  HELFERI  Munro in  Trans* Linn. Soc. xxvi. 114, PSEUDDSTACHYUM
HELFERI, Kurz For. FL Burma ii. 558.

Garo and Khasia and Jaintia Hills in Assam, and in hill forests down to the Pagu
Yoma and Martaban, up to 35DO feet elevation and aways in moist valleys forming
dense, almost impenetrable jungle.

The characters of the few sterile spikelefs on the specimen sent by G. Mann in
1889 from the Graro Hills, have decided me to place this species in Teinvstachyum rather
than in Psvudvstachgwn. It was first collected by Heifer in 1839 (No. 411); afterwards
by Brandis, WathabwDt (Burmese); and Kurz Wantoae, toathabwot (Burmese). It has
aso been sent from Burma by P. J. Carter and others. The Garo Hill specimens bear
the name Watt, and those from the Khasia Hills Tumoh. It appears to be hardly used
except for basket-work. The large unequal leaves, the long culm-internodes, (a
specimen in the Dehra Dun Forest School Museum has two joints, one 48, the other 52
in. long), the brittle thick culm-sheath with long-fringed ligule, and the hairy rachis to
the spikes seem the best characteristics. This species comes evidently very near to
Tm Griffithik It flowered in the Jaintia Hills in Assam in 1888, and then died off.
It is also said to havo flowered in Burma about 188S.

PLATE NO. 9Q—Teinostachyvm Sdferi® Gamble. 1, leaf-branch; 2, part o flower-
panicle—of natural me\ 3, culm-sheath—somewhat reduced, (No. 2 from @G. Mann's
Garo Hills specimen, the rest from Kurz' Burma specimens.)

11. Dephalostachyum, Munro.

Shrubby or arborescent bamboos. Culms rather thin, usually smooth, straight.
Culmrsheaths usually thin, sometimes thick, more or less auricled. Leaves various in
size, like those of Bambusa, more usually ovate, long-acuminate. Inflorescence a terminal
globose head or a panicle of heads with spreading branchlets, heads bracteate, the fertile
flowers usualty mixed with many imperfect ones or with empty glumes. Spikelets one-
flowered, elongate, the rachilla produced beyond the flower. Empty glumes 2 to 3,
broad, chaffy, many-nerved, usually long-awned. Flowering glume similar, but more
membranacBous and with shorter awns, convolute. Palea thin, many-nerved and usually
transversely nerved, 2-keeled, keels close together, often 2-mucronate. Lodicules 3,
conspicuous, parsistent, 3—5-nerved, often papillose. Samens 6, anthers long, filaments
distinct. Ovary ovoid, stalked, produced into a long thickened style, and divided at
the top into 2 to 3 short plumose stigmas. Caryopsis oblong, glabrous, beaked; pericarp
thickened, separable.

DISTRIB.—Seven species, al from the North-East Himalaya, Assam and Burma,
one only [C. pergradU) crossing the Bay of Bengal and re-appearing in Dhota Nagpilr.

Analysis of the species.

Spikelets iu single terminal globose heads—SECTION |.
Heads not nolB than 15 in. in diameter; leaves rather email.
Leaves moderately large, palea entirB at the apex, anthers blunt . , 1. 0. vapitatum.
Leaves small, padea bifid, anthers apicnlate .~ =~~~ 2. 0. paltidum.
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Heads more than 15 in. in diameter; leaves large.
Cum- and leaf-sheaths not fringBd, paea undivided . p. Mifolium.
Culm- and leaf-sheaths fringed; palea bifid .= . oA (T Fuchsianum.
Spikelets in heads in interrupted paniculate spikes—SECTION 11.
Heads softly hairy, many-flowered.
Leaves rather large, culm-sheath auricles rounded, rachis very slender 5. U. pergracile.
Leaves small, culm-sheath auricles pointed, rachis moderately thick . 6. U. flavescens.

Heads nearly glabrous, flowersfew. =~ . . . . . 7. 0. virgatum.

w

SECTION 1.

1 DEPHALOSTACHYUM CAPTATUM, Munro in Trans. Linn. Soc. xxvi. 13[).

A shrubby or sub-arborescent, semi-s can dent bamboo. Culms 12 to 30 ft. long, thin-
walled, yellow, strong below, loose above ani so scanient on the branches of trees:
nodes not very prominent; internodes long, often 3 ft. or more, 1to 1fin. in diameter7
wals "2 to "3 in. thick. Culm-sheaths rather thin, papery on the upper part of the
young culm, thicker on the lower joints, 6 to 12 in. long, 2 to 3 in. broad, covered on
the back with pale-brown appressed pubescence, mouth triangular, truncate on the
longer upper sheaths, on the shorter lower ones rounded with concave sinus- imperfect
Hade long, erect or recurved, hairy within, rounded a the base and decurrent “on
the sheath into rounded, sometimes fringed auricles; ligule narrow, serrate. Leaves pale
green, whitish beneath, ovate-lanceolate, rounded at the base, unequaly, into a short™ -2
to -3 in., petiole; ending above in a bug, scabrous, twisted, setaceous, acuminate pdint"
4 to 8 in. long, 1 to 2 in. broad, glabrous on both sides, rough on the edgesf
main vein prominent, pale, secondary veins 4 to ID pairs, inconspicuous, intermediate
B to 7, no regular transverse veinlets, but distant pdlucid dots which have the
appearance of oblique transverse veinlets below; leaf-sheaths smooth, glabrous, shining-
ending in a short auricle with a few, long-curved deciduous diliee Inflorescence “a
dense, globular, termina or axillaay brownish head, 1 to 15 in. in diameter
supported by broad, long-aristate, glabrous bracts, and consisting of many Ion*l_
aristate, keded empty glumes or derile spikelets and with a few shortér’ fertife
spikelets. Spikelets "5 to "7 in. long, a the ends of short spikes, bearing 1 to 3 sterile
flowers below; empty glumes 2, ovate, concave bdow and ending in a long scabrous
awn, glabrous above, softly hairy below, many-nerved and with transverse veinlets
*4 to -5 in. long by about "2 in. broad; flowering glume similar but narrowsr and
with a shorter awn; palea as long as the flowering glume, convolute, thinner in
texture, conspicuoudy nerved both longitudindly and transversely, 2-keded tli
keels dos together and hairy between, shortly hairy and bluntly mucrondt —f
tip; rachilla produced, short. Lodicules "2 in. long, ovate-lanceolate, rounded s
shortly ciliate above, 3—5-nerved, minutely papillose-hairy. Stamens exserted filn -
long; anthers long, narrow, bluntly emarginate at the apex. Ovary ovoid st'lirkeq’fs
produced into a long, thickened, often twisted style which is deft a a> ™%
2 short bifid hairy stigmas. Oaryopsis chestnut-brown, smooth, shining ovae cgE iuto
ed, ending in a short conicd besk formed by the persistent base of tha & TPFo5
supported by the persistent glumes and lodicules; pericarp thick, crustaceous )B(A?\hsagi
CAPITATA, Wall and Griff, in Wall, Oat. 8913.
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North-East Himalaya and Khasia, Jaintea and Naga Hills; occurring- in  Sikkim
snd Bhutan at between 2001) feet and 8,000 feet altitude, and at elevations the
aamo or rather lower in the Khasia Hills. In Sikkim it has been collected by Hooker
and Thomson, T. Anderson, &. King and others; in the Khasia Hills by
Wallich, Griffith, Hooker and Thomson, D. B. Clarke, &c, and in the Naga Hills
by F. D. Dolomb in 1SB6.

This very pretty, graceful, small bamboo often forms dense thickets Dn the hill-
sides, and appears to flower at very frequent intervals, as has been recorded by
collections in Sikkim in 1848? (Hooker and Thomson); 188B [T. Anderson); 18B9
fC. B. Clarke); 1874 (Gamble); 1ST8 (G. King); 1BD2 (G. A. Gammie), and in the
Khasia Hills in 1830 and 1835 (Griffith); 1850 (Hooker and Thomson); 1871-72
(C. B. Clake), Perhaps the real reason is that, like Dendrocalamus strictus, it flowers
sporadically and then, now and again, has years of wholesale seeding, as happened
in my own observation in 1874, when large tracts in the Chel and Neora valleys in
British Bhutan covered with this species died of and became the scene of a great
conflagration in the following, year. It is known in Sikkim as Golia, gope (Nepaese)y
and Payonj (Lepcha); in the Khasia Hills as Slha and Sullen. | aso refer, athough
doubtfully, to this species, the Serrah and Ternap collected in leaf only by G. Mann
in 1889-90 in the Jaintia Hills, though the culm-shcaths are longer and have longer
imperfect blades, and in some respects more resemble Teinostachywn 1'hdlooa. The wood
is used by thB Lepchas, in preference to that of other kinds, for making bows and
arrows, and it is good for basket-work. The leaves are used for fodder. It is
occasionaly difficult to distinguish this, both from C. pallidwn and from C. latifolium;
but the blunt anthers and uncleft mucrDnate palea are characteristic.

VAR. /3 decomposite*y spikeletjs arranged in spicate amost paniculate clusters with
many fertile spikelets. Collected by T. Anderson and Kurz in Sikkim.

TAB. 81.— Cvphalostachywn capitatum, Munro. 1 & 2, leaf-branches with flower-
heads—of natural size; 3 & 4, culm-sheaths—No. 3 from the upper part of the young
cum, (“Gamble), 4 from the lower [Gr. A. Grammie)—reduced ; 5, spikelet with sterile
flowers and bracts below; 6, empty glume; 7, flowering glume; 8, palea; 9, lodicule;
10, stamens (young) and ovary with style; 11, caryopss—enlarged [chiefly from my
own, specimens). '

2. CEPHALOSTADHYUM PALLIDUM, Munro in Trans. Linn. Soc. xxvi. 139.

A shrubby or small arboreous bamboo, with branches verticillate at the nodes,
often mos numerous. Culms and culm-sheaths not known. Leaves pale green, ovate-
lanceolate, unequally roundel at the base into a rather long ™2 in. petiole which is
often wrinkled ; rather suddenly narrowed above into a scabrous subulate point ending
in a long hair-like tip; 1 to 5 in. long and "5 to 1 in. broad ; glabrous on both sides or
minutely pubescent below, rough on the edges which are somewhat cartilaginous; main
vein pale, secondary veins 4 tD B pairs, intermediate 7, no transverse veinlets;
leaf-sheaths striate, ciliate on the edges, ending in a short, rounded auricle furnished
with a few very early deciduous cillae; UguU long, sometimes ciliate. Inflorescence a
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pals terminal head about 1 in. in diameter, supported by a leaf and broad, rounded,
glabrous, sheath-like bracts, and consisting of many long aristate empty glumes Dr
sterile spikslets, with few exserted fertile spikelets. Spikelets '7 to "8 in. long; empty
glumes sessile, or with few empty bractlets at the base, -5 to "5 in, long, ovate,
concave and ending in a long, usualy '2 in., scabrous awn, many-nerved, sometimes
pubescent on the back below the awn; flowering glume similar but with a shorter awn;
palea as long as thB flowering glume, thinner in texture, many-nerved® with both
longitudinal and transverse veins, 2-keeled, the keels close together, bifid-mucronate at
apex, hairy below the keels and at the tip, raclrilla produced, short. Lodicules about "15
long, lanceolate or spathulate-lauceolate, 3—5-nBrved, minutely papillose, pubescent, ciliate
at the tip. Samens exserted, filaments long ; anthers long-apiculate.  Ovary ovoid-
lanceolate, extended into a long conica style with 2 hairy short stigmas. Uaryopsis
chestnut brown, glabrous, ovoid-globose, conical above and wrinkled, ending in a beak
formed by the persistent base of the style and supported by the persistent glumes
and bdicules. Kurz For, PL Burma ii. 5B3.

Khasia Hills, Mishmi Hills, Patkaye Range and Manipur, ascending to 5 0D ft
Collected by Griffith (Nos. 5733, 6718), D. B. Clarke and GL Mann.

This graceful species is distinguished with some difficulty from C. capitalum; but it
has much smaller leaves, longer ligules, a bifid paea and apiculate anthers. The culnr
and culm-sheaths have unfortunately not been described. It was gathered in rowq, b
Griffith in 1835, by D. B. Clarke in 1872 and 1885-85, and by G. Mann in 187tf
Munro says that this is called Betee baas, but the bamboo more commonly knDW11
Betre or Behti is Teimstachyum Griffit/tii, Munro.  Griffith's specimens were found on thB
summit of the Patkaye Range, and on its southern side, on his journey from Nagﬂ to
Huokoom (Griff. Journ. BA4).

PLATE ND. 92—Cephahstachyum pallidum, Munro. 1 & 2, leaf-and flower-branches—
of natural size-, 3, spikslet; 4, empty glums; 5, flowsring glume; B, palea with stamens
and style; 7, lodicule; 8, anthsr; 9, ovary with style and stigmas; 10, caryopsis—enlarged
(from C. B. Clarke's specimens). -

»
3. CEPHALDSTACHYUM LATIFOLIUM, Munro in Trans. Linn. Soc. xxvi 14 Q

A shrubby, semi-scaniBnt bamboo. Culms thin, dark green, rough, whitish beIDw
the nodes, which are marked by a conspicuous ring. Oulmriheutdis thin, papery stra
coloured, B to 9 in. long, 2 to 3 in. broad, sides paralel, top rounded and endinlTn
a concave sinua -7 in. in diameter, with rather sharp, triangular, glabrous aur.®l
imperfect blade 4 to 5 in. long, '3 to -5 in. broad, subulate, acuminate; Uauh brnnii Ji"
very large, ovate or ovate-lanceolate, unequal at the base; wedge-shaped or ro A"t
into a thick -3 to -4 in. wrinkled petiole; ending above in a scabrous, setaceollﬂlét_m-
ID tii 15 7in., long, 1 to 4 in. broad; main, vein prominent, pale, secondary vein RV

18 pairs, conspicuous, intermediate 7 to ID, no regular transverse \\;gjmgg &{ ;_- v
* Mistant

88”38}8 88%% WHI(C:H 8W8 BMetime: Ene appearance oF Eransverse veinl tg the
underside; lea/sheaths striate, ciliate on the Bdges ending i, a2 &k uB J,cnthmk
emarginate calus, and produced beyond it to meet the broad liguh h/|T - o
long produced and often up to 2 in. or more. Inflorescence a rtr L.
globular head, often 2 in. in diameter, composed of clulgBtrpS,,

no Ak ain
O\ tenmnal

D*  gpikelets, some
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fertile, spius sterile, supported by broad, striate, keeled, aristate bractGoles. Splkehts
1-flowered, acuminate, long-aristate, 'B to "9 in. long; empty glumes "B in. long, ovate-
lanceolate, long awned, glabrous except the scabrous awn, striate, somewhat keeled;
flowering glume similar but lanceolate-acuminate, and with a shorter awn and transverse
veinlets ; palea membranous, both longitudinally and transversely veined, ending in a blum
hairy point, convolute; rachilla produced, short. Ludioules ovate-lanceolate or spathulate,
ciliate, 3-nerved, "2 in. long, minutely papillose-pubescent. Stamens exserted, filaments long,
anthers bluntly mucronate. Ovary ovoid, surmounted by a long style which is flattened
above and finaly divided into two short plumose stigmas. Oaryopsis chestnut brown,
shining, broadly ovoid, stalked, "3 in. long, "15 in. broad, curved above, ending in a
beak formed by the persistent base of the style, and supported by the persistent
glumes and lodicules;, pericarp crustaceous,

North-East Himalaya in Biitish Bhutan, up to 5DDD feet; aso in Manipur a 70DD
feet. Collected by Griffith (1835); by myself [1879) at Dumsong in Biitish Bhutan; and
by G. Watt in Manipur in 1882.

This species is at once distinguished from U. capilatum by the large broad leaves
and long ligules; and from C Fuchsianum by the absence of ciliated fringes to the
leaf-sheaths and by thB undivided palece.  The specimens of leaves and culm-sheaths
sent from Upper Burma by J. W. Oliver under thB name of Gyawa (Burmese),

Laka (Kachin), resemble this, but the ligules are much smaller and the culm-sheaths
are ciliate at the top.

PLATE NO. 93.— Vephahstachyum latifolium, Munro. 1, leaf- and flower-branch__of
natural size; 2, culm-sheath—reduced] 3, cluster of spikelets, mostly sterile; 4, empty
glume; 5, flowering glume; 6, palea; 7, lodicule; 8, anther; 9, ovary with style
and stigmas; 10, same when older supported by persistent lodicules; 11, caryopsis—
enlarged (No. 2 from my own, rest from Griffith's specimens.)

4. CEPHALDSTACHYUM FUCHSIANUM, n. sp. Gamble.

A medium-sized, arborescent, semi-scandent bamboo. Culms small, soft, thin-walled,
pale, verticillately branched from the nodes. Cubn-sheaths thin, striate and reticulately
veined at the edges, sides nearly parallel, rounded at the top on each side into a deep’
(often 1 in. de&p and "5 in. broad at bottom) concave long bristly-fringed sinus, 12 in.
long by 4 in. broad, clothed on the back with appressed light brown pubescence;
imperfect blade inserted at the base of the sinus, reflexed, subulate, 6 to 8 in. long, "7 to
"8 in. broad, closely pubescent below; ligule small; younger sheaths cylindrical, the
mouth furnished with rows of long, white, giff, bent bristles. Leaves large, ovate-lanceolate,
angled or rounded at the base rather abruptly into a "5 to "B in- long, thick petiole;
cuspidately acuminate with a scabrous, twisted point; glabrous on both sides, scabrous on
the edges; 8 to 14 in. long, 2 to 4 in. broad; main vein prominent, shining, secondary
veins 7 to 10 pairs, intermediate 8 to ID, pellucid glands giving the appearance of
transverse veinlets when dry; leaf-sheath soft, dark green, striate, thickly long-ciliate on the
edges, ending in a rounded callus and produred at the top into an elongated auricle
thickly clothed with thick, white, iff bristles which are often -B to "7 in. long; ligule
moderately long, ciliate. Inflorescence a dense, globular, terminal head, 2'5 in. in diameter,
or else an elongated, densely packed, terminal, congested spike of superposed heads,
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consisting of many fertile spikelets among empty aristate bracts or sterile smaller
spikeleta. pikelets elongate, "8 to 1 in. long, glabrous; empty glumes "6 to "7 in., ovate at
base, long-scabrous-aristata above, glabrous, striate, with 17 to 19 nerves; flowering glume
similar but more elongate ani more shortly aristate, 21- to 23-nerved, ani transversely
veined; palea rather longer than flowering glumB, thin, ovatB-lanceolate, bifid at apex, the
tips mucronate, pubescent, 2-keeled, the keels cDbsB together, 5-5-nerved ani transversely
nerved on either siie; rachilla proiuced, short. Lvdicules linear-lanceolate or spathulate,
blunt, 3- to 5-nervei, minutely ciliatB above ani papilose on the siies. Samens long
exsertei, irooping; anthers sharply apiculate or forkei at the tip. Ovary narrowly
dlipsoid, produced into a thick style, iiviiei above into 2 short stigmas. Caryopsis
chestnut brown, similar to that of C. latifolium, but more rouniei a top ; pericarp
crustaceDUs.

Eastern Himalaya, in the hills of British Bhutan about Dumsong, Laba and Song-
chonglu, 6QQ0 to 8,000 ft., also in the Daphla Hills at Shamgarh, 6,805 ft.; collected in
flower by G. A. Gammie in 1889 and 1892, in leaf only; in 1880 by myself,_ by
E. Fuchs in 1877 (7, and by Lister in the Daphla Hills in 1875.

I first met with this beautiful species when it was sent to me by the late
Mr. E. Fuchs, Assistant Conservator of the Tista Forests, who had taken some con-
siierable trouble to collect bamboos there; ani thinking it to be a Cephabstachywn, not
traceable in Munro's Monograph, | gave it later Dn the Herbarium name of C. Fuchsianum,
to which | now aihere. | afterwaris founi it myself in 188D. It is apparently quite a
local species, but it is now in cultivation, owing to the distribution of the seed collecte
by Mr. Gammie. It will probably be founi to succeci in Europe, perhaps even in
the open air. The Lepchas know it by the name of Paldm. It is easily recognizsi
by the long fringes to the leaf sheaths, the ieeply inientei top of the culm-sheath, and
the bifii palea y

PLATE ND. 91.— Cephabstachyum Fuchsianum, Gamble. 1, leaf- and flower-branch;
2, part of the spicate form of inflorescence; 3, leaf-sheath—of natural size; 4, oli culm-
sheath; 5, culm-sheath of young shoot—reduced] 6, spikelet; 7, empty glume; 8, flower-
ing glume; 9, palea; ID, loiicule; 11, anther; 12, ovary and style; 13, caryopss—enlarged
(al from G A. Grammi€s specimens).

SECTION |I1.
5. DEPHALDSTACHYUM PERGRACILE, Munro in Trans. Linn. Soc. xxvi. 141.

A deciiuDus, arboreous, tufted bamboo. Culms erect, glaucous-green, somewhat
whitish-puberulous below the nodes, 3D to 4D ft. high, 2 to 3 in. in iiameter; noies
scarcely thickened; internoies 12 to 18 in. long, walls very thin. Culm-sheaths much
shorter than internoies, 4 to 3 in. lcsg, 6 to 8 in. broai, densely coverei with black,
qiff, iedduDUS hairs, afterwards polishei chestnut brown; imperfect Hade 2 in. long,
ovate, cordate, cuspiiate, iensely hairy within, iecurrent into a wavy fringe boriering
the top of the sheath ani eniing on either siie in a rounici auricle; both fringe and
auricle edged with long, diff, curved, white bristles, which are often -5 in. long; Kjule very
narrow, entire. Leaves variable, linear-lanceolate, 6 to 14 in. long by 1 to 5 and even
2-5 in. broad, thin; rounded or cuneate at the base into a short "2 in. petiole; above
subulate, acuminate, with a scabrous point; scabrous on the edges ani rough on both siebs,
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glaucescent beneath; main VBin conspicuous, secondary veins 7 to 13 pairs, intermediate
usualy 5, transverse veinlets few, oblique; leaf-sheaths glabrous, faintly striate, ending
in a small ciliate callus and auricled at the mouth with a few long white ciliss which
are early caducous; ligule very narrow, entire. Inflorescence a large panicle with verticels
uf long, drooping, filiform spikes, bearing distant broad heads of spikelets supported by
small chaffy sheathy bracts; the rachis very slender, wiry, thickened above, and 15
to 2 in. between the clusters. Spikelets in bracteate clusters, "5 to "7 in. long, no
regular empty glumes, but 1 to 2 sterile flowers, then a fertile flower, then a terminal
sterile flower or filiform produced rachilla; flowering glume "5 to "7 in. long, ovate-
lanceolate, many-nerved, densely pale-hairy, long-mucronate; palea as long as flowering
glume, 2-keeled, the keels aDpss together, ciliate, apex deeply bifidly mucronate.
Lodicules narrow, about "2 in. long, lanceolate, somewhat obtuse and ciliate at tip, 3-
to 5-nerved, concave at the base and persistent. Samens with narrow filaments, anthers
purple, obtuse. Ovary smooth, sub-globular at tliB base and prolonged above into a
3-cornered style ending'in 2 to 3 stout recurved stigmas. Caryopsis obovate-oblong,
shining, "5 in. long, ending in a straight beak also about -5 in. long and somewhat
compressed, grooved on one side. Kurz For. FL Burma ii. 5B4.

Throughout Burma, where it is common in upper mixed forests and often grega-
riously forming forests by itself.  Collected in flower by Brandis in 1882 and 1BBD.
To this species | refer the bamboo collected by myself in 1BB1 at Luia in the Kolhan
forests, Singhbhlm district, Dhota Nagpur; aso thB Latang (Naga) bamboo collected by
Gr. Mann in the Sibsagar district of Assam, but from planted specimens; and the
Madang (Singpho) collected in 189D by Kripa Nath D6 in Lakhimpur, Assam. Mann
says, however, that it is wild, growing in clumps on the lower Naga Hills, and that
it is used by the Nagas for basket-work. The Burmese name is Tinwa.

This beautiful species is probably the most common of all Burmese bamboos except
Dendrocalamus strivius; and, as | am informed by J. W. Dliver, it may be found amost
any year flowering sporadically like Dendrocalamus stridus and Hamiltonii® but not
generally producing good seed Dn such occasions. The Kolhan and Assam localities
would point to its having a wider range than is generally supposed. The culms are
largely used for building and mat-making and other purposes, and in Burma the joints
are used for boiling kauknyin or glutinous rice, the effect being to make a long
mould of boiled rice which can be carried about to be eaten on journeys. It is at
once recugnized by the characteristic inflorescence, the short sheaths with round&d, long-
fringed auricles, and long bitidly-mucronate palea.

PLATE NO. 95.— Cephalostnchyum pergracile, Munro. 1, leaf-branch; 2, part o flower-
panicle— of natural size) 3, culm-sheath—dlightly reduced] 4, cluster of spikelets; 5, smaller
cluster; 6, spikelet open, showing sterile flower, flowering glume, palea and produced
rachilla with rudimentary flower; 7, palea; B, stamens and lodicules, 9, lodicule; 10,
anther ; 11, ovary and persistent lodicules; 12, caryopsis (young ?)— enlarged (all from
Brandis's Burma specimens)

6. CEFIALDSTACIYUM FLAVESDENS, Kurz For. FL Burma ii. 5%4.

An evergreen, tufted, semi-arb ores cent bamboo. Culms dull green, turning yellow,
IMo 2D ft. high, smooth ; nodes not prominent; internodes rather long, 1 to 15 in.
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in diameter. Culm-sheaths rather short, 4 to 5 in. long by about 5 in. broad at
base, smooth or covered with appressed white or pale brown bristly hairs, ending in
a triangular truncate top; imperfect Hade long-ciliate Dn the margins, the edges convo-
lute, 1 to 5 in., erect, ovate, cordate, cuspidate, decurrent into a wavy fringe bordering
the top of the sheath and ending on either side in a long pointed auricle, that
on one side being bent downwards, that on the other upwards, both fringe and
auricle edged with iff curved bristles "1 to '2 in, long; liguk narrow, entire or
dlightly toothed. Leaves small, linear, 3 to B in. long by "4 to "7 in. broad, con-
tracted at the base into a very short petiole; acuminate above in a long slightly
scabrous point; glabrous, except for a few long hairs beneath, scabrous on both edges;
main vein narrow, secondary veins 4 to 6 pairs; intermediate 5 to 7, faint; leaf-sheaths
smooth, glabrous, ending in a very narrow calus and produced at the sides into long,
narrow, glabrous auricles which are furnished with a few short deciduous cilise;
liguh narrow, inconspicuous. Inflorescence a leafy branching panicle of few verticillate
branchlets, bearing heads of spikelets. supported by a glabrous braUt; rachis slender,
glabrous, distance between spikelet clusters usualy 2 to 2'5 in. SpikeleU mostly fertile,
linear, acuminate, hairy, ™o in. long with a few empty bract-like glumes or sterile
spikelets between; empty glumes 1-2, ovate-lanceolate, mucronate, white-hairy, about
7- to 9-nerved ; flowering glume similar ; palea as long as flowering glumB, 2-keeled,
the keels close together*, white-pilosB on the edges, the tip deeply bifidly mucronate.
Lodhuhs oblong, about "2 "in. long, obtuse, ciliate at thB tip, 3- to f)-nerved, concave
at the base. Samens at first greenish, then turning yellow ; anthers obtuse or acute.
Ovary ovoid-acuminate, rounded, stipitate, smooth, ending in a long three-cornered
style divided above into slightly white hairy stigmas. Caryopsis not known. MELOCANNA
LUTESCENS, Kurz in Juurn As. Soc. Beng. xlin 3DD.

Burma ? : exact country not known, but said by Kurz to have been introduced from
Pegu into the Royal Botanic Gardens, Calcutta. Cultivated aso in the Agri-Horticul-
tural Society's Garden in Madras, and perhaps elsewhere- Specimens of a bamboo
planted near thB Kaulagarh Canal, Dehra Dun, resemble this; but the leaves and Ieaf
sheaths are more hairy and the culm-sheaths have more rounded auricles.

This species is distinguished from V, pergracile by the pointed culm-sheath auricles
which are directed one wupwards, the other down, by the smaler leaves and by the
inflorescence having smaller heads, thicker rachis, and bearing leaves. The spikelets
do not differ much.

PLATE NO. 9B.— Cephahstachyum flavescens, Kurz. 1, leaf-branrh; 2 & 3, flowering
blanches; 4, young shoot; 5, culm-sheath—about natural 3izz; 6, spikelet; 7, empty
glume; 8, palea; 9, lodiculB ; ID, anther; 11, Dvary with style and stigmas—enlarged.
JAl1l from Kurz' specimens.)

7- DEPHALDSTACHYUM VIRGATUM, Kurz For. FL frurma, ii. 5B5.

A mib-arboreous bamboo ; culm, culm-sheaths and leaves unknown. Inflorescence a Iar"e
leafless, drooping panicle, bearing on fasciculate branchlets distant lax heads, C3nsst|n-
Df rather few, nearly glabrous, spikBlets, supported by a narrow chaffy bract, the fertile
"pikelets mixed with sterile ones or empty glumes; rachis smooth, flattened on one
Bide, tha distance between the heads gradually decreasing. Spihleta narrow, acute, "5
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to "6 in. long, with 1 to 2 small sterile flowers at tha base; empty glume ovate
mucronate, short ; flowering glume "4 in. long, glabrous except a few white hairs,
convolute, coriaceous, shortly mucronate ; palea rather longer than the flowering glume,
nearly glabrous, 2-keeled, keels rather faint and close together, shortly bi-mucronate.
Lodicules lanceolate-acuminate, shortly ciliatB, faintly 3-nerved. Samens with narrow
filaments ; anthers narrow, obtuse. Ovary stalked, ovate, glabrous, surmounted by a,
thickened style bearing 2—3 plumose purple stigmas. Caryopsis not known. MELOCANNA
VIRGATA, Munro in Trans. Linn. Soc. xxvi. 133.

Upper Burma at Keouksik [Kyauksit) on the Mogaung river, collected only by
Griffith (see Journal, page 89), No. B732 of list.

This species, clearly a Cephalostachyum, is distinguished from the two preceding by
the heada bearing fewer flowers and being nearly glabrous, and by the much thicker
rachis. It may be hoped that, as Upper Burma is gradually explored, better
specimens may become available.

PLATE NO. 97.— Uephabstacfiyum virgatum, Kurz. 1 & 2, flowering branches—of
natural size; 3, cluster of spikelets; 4, spikelet ; 5, empty glume; 5, flowering glume;
7, palea; 8, anthers, style and lodicules ; 9, lodicules ; 10, anther—enlarged. jAIl from
Griffith's No. B732)

Sub-tribe 4.-MELOQANNE/E.

Stamens 5 only.

Lodicules nonBj spikelets very small. . . . . . . . . . 12, Dinochloa.
Lodicules 2 or more.
Daryopsis small, -with harl or crustaceous pericarp. . . . .13. ScJrizostachyum.
Daryopsis very large, with thick and fIBshy pericarp . ... 14. JUdovanna

Stamens 6 or more, lodicules irregular in number, caryopsis large, with
thick fleshy pBiicarp. . . . . . . . . . . . . . . 15 Ochlandra

12- Dinochloa, Buse.

Lofty climbing bamboos, with zigzag culms. Culms moderately thick, zigzag,
climbing, usually covered by the persistent sheaths. Culm-sheaths thick, loosely-clasping,
wrinkled at the base, where a broad leathery ring remains after the sheath falls,
imperfect Hade long. Leaves large, rather soft in texture, with transverse veinlets.
Inflorescence a large compound panicle of thin spicats clusters of spikelets. iSpi/celefs
viTy minute, very numerous, in sub-globoss sessile heads or short branchlets,
1-flowered ; rachilla short, not articulate, not produced. Empty glumes 1 to 4, broad,
very obtuse, mutinous, gradually larger upwards. Flowering glume similar. Palea convolute,
etjua to, or larger than, the flowering glume, not keeled. Lodicules none. Samens B;
free, short. Ovary ovate, glabrous; style short. Caryopsis ovoid, acuminate.

DISTRIB.—Two species; both Indo-Malayan.

Analysis of the species.

Dulm-sheaths attenuate at tha gBX, leavss moderate-size | . .

1. 2). Tjanhorreh.
Cam-sheaths truncate at the npex, leaves laage = = . 2. D.

M'Ulellandi.
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1. DINDCHLDA TJANKDRREH, Biise in Mig. PL Jnngh. 388.

An evergreen, lofty, scandent bamboo. Culms up to 1DD ft. long, 1 in. or
more in diameter, zigzag-geniculatB, green, glossy; nodes swollen, marked by the coria-
ceous, persistent bases of the falen sheaths, those of branches often thorny; intemodes
9 to 18 in. long, hairy in the upper part, walls thin; culmsheaths loose, cylin-
drical, gradually attenuate towards the mouth which is not auricled, sprinkled with minute
white fugacious bristles, base leathery and persistent, upper margins somewhat waved ;
imperfect blade ovate-lanceolate, acuminate, spreading or erect, minutely hispid abova; liyule
rather broad, entire or slightly toothed. Leaves moderately large, S to 13 in. long, 1 to
15 in. broad, rather soft, lanceolate, acuminate, attenuate at the base into a very short
hairy petiole; point setaceous, slightly rough; smooth on both surfaces, slightly scabrous on
the edges; main vein conspicuous, secondary veins 7 to 9 pairs, transverse veinlets conspicu-
ous owing to pellucid glands; leaf sheaths glabrous when old, appressed-hairy when young,
striate, ending in a calus and a rounded mouth with long white stiff cilise; ligule rather
broad, truncate, long-ciliate. Inflorescence a large compound panicle of spicate, thin, wiry
branches; the rachis curved, smooth, striate, flattened on one side, marked at the nodes
by aring formed by the bases of fallen bracts;, clusters very Smal, with few fertile
spikelets and many empty glumes. Spikelets very small, at most "1 in. long, ovate, glossy,
brown, glabrous, one-flowered; empty glumes 1 with 1 or 2 smaler at the base below
the articulation, broad, obtuse, convolute, muticous, 5- to 7-nerved; floivering glume
similar to empty glume; palea rounded, much convolute. Stamens included, filaments
short, anthers with an acute tip. Ovary ovate, Bnding in a thick stylg and bifid
non-plumose stigma. Varyop&is DVad, shortly beaked, "1 to "2 in. long, fleshy. Mij, FL
Ind. Bat. iii- 415, Munro in Trans. Linn. Soc. xxvi. 153, PL V; Eurz in Indy,
Forester i. 352. BAMBUSA SDANDENS, Blume, ex Nees in Flora vii. (1824) 291. NASTUS
TIJANGKORREH, Schultes Syst. Veg. vii. 1358; Kunth Enum. i. 430; Steudd Syn. 333.
CHUSQUEA AMPLOPANICULATA, Seud. Syn. 337; Mig. FL Ind. Bat iii. 415.

Malay Peninsula: collected at Larut in Perak by H. W. Ridley in 1892 (ND.
3112). Extending to Java, Borneo and throughout the Moluccas.

VAR. andamanica—Spikelets straw-coloured; leaves rather larger, up to 12 in.
long and 2 in. broad, softer, ovate-lanceolate, their sheaths more ciliate
at the mouth and with a moro fimbriate ligule- DINOCHLOA ANDAMANIDA,
Eurz in Journ. As. Sou. Beng. xlii. (1873), ii. 253; Eurs For. FL
Burma ii. 570.

Andaman and Nicobar Islands: collected in the Mount Harriet tropical forests,
S. Andaman, by Kurz, 1875; by Sieber in 1858; by A. L. Home in 1874; in the
Nicobar Islands by Kurz in 1875; and by Jelinek (Austrian 'Novara Expedition),
(No. 259). . :

This curious and very widespread coast s0aciBS has the smallest flowers of any Indian
species of bamboo yet known. Kurz, in his 'Report on the vegetation of the Andaman
Islands', Calcutta, 187D, p. 75, says, "forming nearly half of the whole scandent vege-
"tation in these jungles, and rendering many places nearly impenetrable." In that
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work he caled it D, Tjangkorreh, but he afterwards published the Andaman plant or a,
new species distinguished thus (see Journ. As. Soc. Bang. xlii. 249.) "spiculis multo
"minoribus, pallidis (nee brunneis), foliis multo majoribus et ligufa vaginarum differt.”
After careful examination of the specimens, however, | cannot think that the Andaman
plant is anything more than a variety. Kurz gives the Andamanese name as
Baradahbarat, and Ridley's Perak specimens bear the name Bulu Akar, Tjankvrreh is
the Java name.

PLATE NO. 98—Dinochloa Tjangkorreh™ Buss. var» andamanica. 1, leaf-branch; 2, part
of flower-panicle; 3, young culm-shoot to show culm-sheaths—of natural size] 4, spikelet;
5 empty glume; B, palea, 7, stamen ; 8, ovary; 9, caryDpsis, ID spinous branch node
with persistent base of chesth—enlarged* (No. 3 from Kurz' figure in Herb. Royal
Bot. Garden, Calcutta; Nos. 1 & 10 from Kurz' specimen; No. 9 from Munro's
drawing; rest from specimens collected by the Novara Expedition: all except No. 9
from var. andamanica, the type being so well represented in Munro's plate.)

2. DINDCHLOA M'DLELLANDI, Gamble.

An evergreen, lofty, often scandent bamboo. Culms up to 1DD ft. in height, if
climbing; shorter and straggling if growing alone, 1 to 2 in. in diameter, zigzag-geni-
culate, covered by the persistent 10bs8 sheaths, grey-green, walls "2 to "3 in. thick; nodes
swollen; internodes B to 8 in. long, often angled especially when young, scabrous, with
oppressed brown pungent hairs. Culm-sheaths cylindrical, the base often dark, leathery,
persistent, B to 9 in. long, 7 to 9 in. broad at base, 2 to 3 in. at top, covered with
densely appressed golden brown pubescence, ending above in a narrow, "1 in. broad,
dark, glabrous margin, edging the whole of the truncate top outside the beSB of the
imperfect blade; imperfect blade lanceolate acuminate, rounded at the base and decurrent
on to the sheath, B to 12 in. long, 1 to 25 in. broad, recurved or spreading, glabrous
outside, densely brown hairy within; ligirie "1 to "2 in. broad, entire or very faintly
serrate- Leaves large to very large, broadly oblong-lanceolate, acuminate, unequal at
the base; rounded and decurrBnt into a broad thick petiole up to "5 in. long;
tip acuminate, setaceous, scabrous, twisted ; retrorsely scabrous on one Dr both edges,
glabrous on both sides; B to 18 in. long, 1 to 4 in. broad; main vein prominent,
secondary veins ID to 18 pairs, intermediate about 7, transverse veinlets many, conspi-
cuous, oblique; leaf sheath striatB, transversely-veined, produced at the mouth into a
rounded naked auricle, keeled at back, appressed-hairy when young, afterwards
glabrous ; ligule often broad, entire or serrate. Inflorescence, etc., unknown. D. MACLEL-
LANDII, Kurz in Journ. As. Soc. Beng. xlii. 249; For. Fl. Burma ii. 371; BAMBUSA
M'DLELLANDI, Munro in Trans. Linn. Soc. xxvi. 114,

Chittagong and Burma. Tropical forests of the Pegu Yoma and Martaban. Col-
lected by Kurz, Brandis, P. J. Darter [No. IB), etc. Cultivated in the Royal Botanic
Gardens of Calcutta and Peradeniya in Ceylon.

A handsome, well marked spBcies, having al the characters of Dinochloa® as pointed
out by Kurz. Cdled Wanway [climbing bamboo) in Burma.

PLATE NO. 99.—Dinochha M'Clellandi, Gamble. 1, leaf-branch; 2, large leaf; 3, top
of shoot; 4, culm-sheath and portion of stem (from Calcutta Botanic Garden specimens).

ANN. EDT. BOT. BARD. CALCUTTA, VPL. VIL
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13. Schizostachyum, Nws.

Arborescent or shrubby bamboos, usually erect, sometimes climbing. Culms smooth,
usually slender, walls thin. Culmsheaths shorter than internodes, cylindrical, furnished
with small auricles and bearing a triangular or subulate imperfect blade. Leaves mode-
rately broad to broad, petioled, smooth, without proper transverse veinlets- Inflorescence
a terminal panicls of spicate branches, bearing heads of spikelets, often reduced to a
spike of heads, which are sometimes very few ; rachis slender. Spikelets slender, fasci-
culate in heads, wusually pedunculate, or 2 or 3 together, often long, cylindrical,
sometimes short. Empty glumes 1 to 3, narrow, separated by rachilliE from each other
and from the flowering glume, usually mucronate. Flowering glumes 1 or 2, articulate
below, much imbricate, convolute. Palea similar to flowering glume, not keeled, but
often furrowed, sometimes bi-mucronate, closaly convolute, bearing a terminal rudimentary
flower on a long rauhilla. Lodicules D to 4, usually 3, narrow, lanceolate, faintly ciliate.
Samens B, exserted; anthers narrow, obtuse or apiculate or penicillate, filaments free.
Ovary narrow, enclosed in a crustaccous pericarp which lengthens into a beak enclosing
the style which divides at thd top into 3, short, plumose stigmas. Caryopsis (where
known) ovoid, beaked, the beak bent to one side, enclosed in a crustaceDUS separate
pericarp, seed rounded, embryo distinct.

Distrib.—Besides the fivB species herein described, there aB about eleven others.
One—S. parvifolium, Munro—occurs in Madagascar; another—8. dumetorum™® Munro—in
China ; another— 8. glauvifoliun, Munro—in the Pacific Islands ; another—8. acutiflvi'iim,
Munro—in the Philippine Islands; and seven more, viz.—8. elegantissirmim, Kurz,
8. Zollingeri, Kurz, 8. brachycladutn, Kurz, S. Irratun, Steud., S. hngispiculatum, Kurz,
8. serpentinum, Kurz, and 8. Hasskc/rlianum. Kurz—in Java and the neighbouring islands.
Some of these may possibly be indigenous in the Indo-Malayan region, but | hesitate
to include them without more information as to their true geographical distribution.

Analysis of the species.

Spikelets in heads in terminal simpb spikes.

Heads very few, 1to 3 . .~ . . . . . . 1 S temie

Heads usualy more than 3 =~ . . 2. 8 vhilianthum.
Spikelets in heads in paniculate spikes.

Spikelets short, under "7 in. long . . . . . . 3. 8. Bhima.

Spikelets long, usualy over 1 in. long.
Grlumes glabrous A
GlumBs hairy.

»

S. latifolium.
8. aciculare.

o

1. SCHEDSTACHYUM TENUE, 71. Sp. Gamble.

A graceful, small, climbing bamboo. Culms reed-like, thin. Culm-sheaths not known.
Zcawvs linear-lanceolate, long-acuminate, 4 to 6 in. long, -3 to -B in. broad; narrowed
at the bass into a rather long "3 in. petiole; ending in a long setaceous twisted
point; smooth and glabrous on both sides; edges very faintly scabrous, somewhat
cartilaginous; main vein prominent, shining, secondary veins 3 to 5 pairs, intermediate
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5 to 7, very distant transverse veinlets cause! by pellucid glands; leaf-sheaths smooth,
striate, truncate at the mouth with a broad callus; ligufa very narrow. Inflorescence
a tBrmind spike of 1 to 3 heads bearing few spikelcts; rachis dender, curved; heads
bracteate, with yelowish, mucronate, chaffy bracts. SpikeleU narrow acuminate, about
"5 in. long, with 1 to 2 empty glumes, one fertile flower and a termina smal hairy
imperfect flower; empty glumes ovato auute, mucronate, 5 to 7-veinei; flowering plume
smilar but longer; palc% longer than flowering glume, 2-keded, the keda cdose
together, glabrous, bi-mucronats. Lodicuks 3, "2 in. long, ovate-acute, thickened below’
3—5-nerved, somewhat hairy within. Stamens exserted; anthers linear, rounded at the
top. Ovary narrowly oblong, surmounted by a long beak, enclosing, but rather longer
than, the style] stigmas 3, purple plumose. Varyopsw not known.

Malaya: collected by H. N. Ridley in 1891, at Kwaa Berar Pahang (No. 5596)
and Bukit Toongul, Maacca (No. 55D1). His specimen from Kota Tiuggi, Johore, is
dso this probably, but has rather larger and longer leaves, reaching 9 in. in Iength
and -8 in.in breadth.

I cannot help thinking that this may be the plant described as Schizostachyum elegant-
issimum, Kurz in lad. Forester i. 3iB>=Bambusa eUgu,ntisima, Hassk. PL Jav. rar. 42=
Beesha elegantissima, Kurz, Munro in Trans. Linn. Soc. xxvi. 146; but the specimens
in the Calcutta Herbarium do not agree very well, and | have therefore preferred
to describe it afresh. It is near 3. chilianthum, but is much more slender and has
fewer heads, often reduced to 1 only.

PLATE NO. 1DD.—Schizostachyum tenue, Gamble. 1. leaE and flower branch__
of natural size; 2, spikelet; 3, empty glume; 4, flowering gluma; 5, palea; 5, lodiculea;
7, anther; 8, ovary and beak with stigmas— all enlarged (from Ridley's Pahan”
specimens). o

2. SCHIZOSTADHYUM DHILIANTHUM, Kurz in Ind. Forester i. 348.

A small, graceful, shrubby bamboo. Culms 5 to 8 ft. high, 'B to -8 in. in diameter
smooth, glossy; nodes not prominent; internodes fistular, glabrous, with the flower- and
leaf-bearing branchlets semi-verticillate together at the nodes with many small bract-
like sheaths, branchleta curved, slender, smooth. Culm-sheaths glabrous, smooth, ciliate on
the edges, ending in a truncate mouth; imperfect blade erect, narrowly lanceolate, rounded
at the base, hairy within and decurrent on the sheath in a long-fringed band endine
in narrow auricles also lohg-fringBi ; ligule narrow, long-fimbriate. Leaves 6 to ID irT:
long, -7 to 1 in. broad, linear-lanceolate, long-acuminate; rounded or attenuate at the
base into a '2 in. long petiole; ending in a setaceous,' twisted, scabrous point,
sometimes even 15 in. long; somewhat rough above, pale and hairy on the midrib
beneath, scabrous on the edges; main vein not prominent, secondary veins 4 to 0
intermediate 5 to 7, transverse veinlets formed by pellucid glands, few but conspicuous !
itgj-iteatha stna-te, glabrous, ciliate at the edges, truncate at tha mouth, with a narrow
callus and short auricles, the mouth bearing long white (about 10) stiff deciduous
bristles; hguk vgry short “florescence a terminal spike of distant heads of spikelets
heads_about >5 in. broad, few, rarely more than 5 to S; rachiS vpry slendcr, somBwha;
ngled’ grooved, glabrous. Spikeets '4 to -B in. long, very narrow, acuminate with

tertile flower and sometimes a gemmiferous glume below and a terminal 'minute
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imperfect one with long produced rachilla; empty glume* glabrous, striate, Dvate-mucronate;
flowering glume similar but longer ; palea similar but bi-mucronate, keeled above only
and furrowed. Lodimles 3, ovate-lanceolate or obovate, 3- to 5-veined, ciliate on the
edges. Samens exserted; anthers short, greenish, rounded at the tip (Munro says
‘apiculate,” but I do not find them so). Ovary oblong, long-beaked, the style included
in the beak; stigmas 3, short, exserted, purple plumose- Uaryopsis ovate, long-beaked
("4 in. long, "2 in. broad, beak "5 in.), beak much bent to one side, surrounded by
the persistent flowering glume and palea; pericarp crustaceous; seed rounded, embryo
distinct. DHLDDTHAMNUS DHILIANTHUS, Biise in PL Junyh. 387 ; Mig, FL Indy Bat. iii.
415. MKLDCANNA. GRACILIS Kurz, Munro in Trans. Linn, Soc, Xxvi. 133. BAMBUSA, Wall
Cat 5032.

Malaya: collected at Batang, Malacca, by Mr. Vaughan Stevens (No. 3947 of
Botanic Garden, Singapore) ; at Singapore by Wallich. AIsD in Java and Sumatra.

The Singapore specimens bear the name Bulu rappen. Kurz says it is Bulu alcar.
| have followed Kurz in identifying his Melocanna gracilis with Chhothamnus chilianthus,
Biise, although Biise's description does not agree in al particulars. (See aso note in
Benth. and Hook. fil. Genera Planturum, p. 1214)

PLATE ND. 1D1—Schizostachyum chilianthum, Kurz. 1, leaf and flower specimen;
2, young shoots showing culm-sheaths—of natural size; 3, leaf-sheath ; 4 & 5, spikelet ;
6, flowering glume; 7, palea; 8, stamen; 9, lodicule; ID, ovary with beak and stigmas;
11, caryDpsis; 12, do. section; 13, seed—all enlarged. (No. 4 from Kurz' drawing, No. 11
from Kurz' Java specimens, Nos. 12 & 13 from Kurz' Plate 2 in Ind. Forester i. 219;
rest from Stevens specimens.)

3. SCHIZDSTACHYUM BLUMEI, Nees von Esenb. in Agrost Bras. 535.

An arborescent bamboo. Vuhns up to 3D ft. high, hollow, fragile, glabrous. Uulm-
sheaths cylindric, slightly attenuate to thB truncate mouth with appressed white bristles,
striate, mouth hispid, ciliate; imperfect Hade leafy, erect; ligule narrow. Leaves 9
to ID in. long, 12 to 1'8 in. broad, those of sterile branches up to 15 in. long
and 25 in. broad, oblong-lanceolate; rounded or narrowed at the base into a "3
to '4 in. petiole; acuminate above in a subulate twisted point; rough on both
surfaces, pubescent below scabrous on the edges; main vein narrow, secondary
veins 5 to 6, intermediate 5 to 7; leaf-sheaths smooth, stiiate, keeled, mouth truncafe
&nd margins furnished with long, white, deciduous bristles; liyule short-fimbriate.
Inflorescence a terminal panicle bearing clustered spikes with long spreading, erect or
deflexed spikelets supported by chaffy bracts; ravhis very thin, slender. Spikelets -5 to
*7 in. long, very narrow, cylindrical, with 1 fertile flower ; empty glumes 2, oblong, laijcr
mucronate, striate, glabrous, separated from each other and from the flower by ciliaf®
rachilla;; flowering glume similar, but much longer; palea 1 or 2, inner membranous
not keeled, convolute. Lodicules none. Stamens exserted ; anthers green, elongate blunt'
Ovary narrowly €llipsoid, glabrous, surmounted by a long beak, the style 'with 3
plumose stigmas. Caryopsis not seen. Schultes Syst. Veg. vii. ii. 1355 ; Kunth Enum
435; Eupr. Bamb. 43 t xvi, xvii. fig. 4; Steud. Syn. 332; Mig. Fl Iud. Bat. iii.
424; Munro in Trans, Linn. Soc. xxvi. 136; Kurz in |,d. Forester i. 380"
AJELODANNA TENUISPIDULATA, Kurz in But Gard. Bait, and Cak.’
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Malaya : collected by H. N. Ridley at Selitar, Singapore, in 1889. Also in Java
up to 30DD ft. (Kurz). -

Kurz says that this is common in Java aong rivulets in the hills, and that it is
called Bamboo irratun. The specimens available are al so young that | have had to
take part of the dissections from Ruprecht's excellent drawings of the Bpikelets. The
Singapore $BDimens have narrower leaves than those from Java, but they may be
from upper branchlets.

PLATE ND. 1D2—Schizostachyum Blumei, Nees von Esenb. 1, leaf- and flower*
branch; 2, part of young culm with culm-sheath—oj natural size; 3, pair of spikelets;
4 and 5, empty glumes; B, flowering glume; 7, palea; 8. ovary and beak; 9,
stameus. (No. 8 from Ruprecht's drawing; the rest from Kurz' specimen.)

4. SDHIZDSTACHYUM LATIFDLIUM, n. sp. Gamble.

Culms and culm-sheaths not known. Leaves 9to 12 in. long, T5 to 2'5 in. broad,
oblong, acuminate, rounded at the base into a "3 in. long, broad, wrinkled petiole;
ending above in a subulate, scabrous point; smooth on both surfaces and somewhat
pale beneath, scabrous on the edges; main vein prominent below, secondary veins
inconspicuous, ID to 12 pairs, intermediate 5 to 6; leaf-sheaths striatB, keeled, smooth,
ending in a broad cdlus and large falcate auricle bearing long bristles; ligule short,
long-ciliate. Inflorescence a terminal spicate panicle, 6 to 12 in. long, bearing clus
ters of spikelets mixed with ovate-lanceolate glabrous bracts; fertile spikelets in pairs
or clusters, shortly pedicelled. Spikelets 1 to I*4 in. long, long-acuminate, bearing 1
fertile flower and 1 terminal very small imperfect one; empty glumes 2, ablong, ban—
mucronate, striate, separated by a short rachilla; flowering glume much larger, ovate-
lanceolate, long-mucronate, convolute, often ciliate on the edges above; palea,
lanceolate, bi-mucronate, faintly keeled or channelled on the back, much convolute.
Lodicuhs 3 to 4, the 3 ordinary ones lanceolate, 3—5-nerved, ™2 to -3 in. Ion’;,
very faintly ciliate, the fourth apparently a modified stamen, -4 in. long. Samens
exserted ; anthers long, narrow, blunt at the top, the connective produced into a
penicillate point.  Ovary glabrous, narrowly-lanceolate, surmounted by a long glabrous
beak enclosing the style which bears 3 plumose stigmas. Caryopsis not known.

Malaya: collected by H. N. Ridley in 1891 at Kota Grlanggi, Pahang (No. 5BD2).

| aso identify with this his No. 5598 collected at Tanjonjj Autan, Pahang, and
his No. 5DD collected at Sungei Hudang, Malacca, in 1891, but the flowering
glumes are rather more ciliate, and | only find one lodicule. This species is near
S. hngispiculatum, Kurz Ind. Forester i. 351, but differs in the presence of loiiculea
and in the penicillate instead of glabrous, bifid, anther points.

PLATE NO. 1D3—Schizogtachyum latifolium, Gamble. 1, leaf- and flower-branch__ of
natural size; 2, empty glume; 3, flowering glume; 4, spikelet with flowering glume
removed; 5, palea; B, lodicules; 7, anther; B, ovary and beak with stigmas—all enlarged
Ifrom Ridley's No. 5BD2).

5. SDHIZOSTADHYUM ADICULARE, n. sp. Gamble.
o\
A smal bamboo. Culms and culm-sheaths not known. Leaves B to 9 iiu long 1'5
to 3 in. broad, ovate-oblong, amost elliptic, cuspidate, rounded or attenuate at the
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bass into a "4 in. thickened pubescent petiole; ending in a blunt, scabrous, hairy
point; smooth aoVB except the scabrous points on marginal veins, smooth and
dlightly pale below; main vein hardly prDminent, pale, secondary veins ID pairs, in-
conguicuDUS, intermediate 5 ; haf-sheaths smooth, ending in a round callus below the
enlarged petiole and furnished at the mouth with a few long bristles; ligule short.
Inflorescence a terminal spicate panicle bearing clusters of very long narrow spikelets ;
rachis 1 to 2 in., slender, flattened on one side; bracts few, short. Spikelets 2 to 15
in. long, very narrow, needle-like, on short bracteate peduncles, with 1 fertilB flower
and a terminal free rachilla and rudimentary flower; empty glumes 2, pubescent, oblong-
mucronpte, then a grooved, glabrous, short rachilla ; flowering glume linear, much
convolute, thick, covered with appressed hairs, long-mucronate; palea also much con-
volute, glabrous, mucronate, as long as flowering glume. Lvdicule one only seen, narrow-
lanceolate, glabrous. Samens exserted; anthers very long, narrow, blunfc and penicillate-
apiculate. Ovary narrowly ovoid, glabrous, surmounted by a long glabrous b?ak
enclosing the style which bears 3 short plumose stigmas, Caryopsis not seen.

"Malaya : collected by Singapore Garden Collector, Mr. Alwis, a Rupayoong,
Malacca, in 1885 (No. 21B7).

| have seen only one sheet of this interesting species distinguished by the long
needle-like hairy spikeleta and short elliptic leaves. The specimen belongs to the
Singapore Botanic Garden and bears the name Bulu padi.

PLATE NO. 104—Schizostachyum aciculare, Gamble. 1, flower- and |eaf-branch—of
natural size; 2, pair of spikelets;, 3, spikelet without empty glumes; 4, palea; 5, lodicule;
6 anther; 7, ovary and beak and stigmas (from specimen No. 2167).

14. MBIDcanna, Trin.

Arborescent bamboos of moderate size, unarmed. Culms erect, singly from tho
ramifications of an underground stem, distant. Culm-sheaths often persistent, brittle,
short, with short auricles, imperfect blade very long. Leaves broad, petioled, smooth,
no transverse veinlets. Inflorescence a large compound panicle of spicate, one-sided
spikelets. Spikelets 2 to 3, fasciculate in bracts in tha axils of the spikes, acuminate,
with one fertile and one or more sterile flowers. Empty glumes indefinite, acuminate,
mucrDnate, striate. Floivering glumes similar to empty glumes. Paled adso similar,
convolute, not keeled. Lodkules 2, narrow. Samens 5 to 7, filaments free or irregularly
joined. Ovary glabrous, style elongate, stigmas 2 to 4, shortly hairy. Uaryopsis very
large, pear-shaped, long beaked; pericarp very thick.

J)istrib.—OnB well-known species and another of imperfect identification. Of the
four others described by Munro, one is a Bambusa, one a Oephahstachyum, and two
belongto Schizostachyum.

1. MELDDANNA BAMBUSDIDES, Trin. in Sprengel Neue Entd. ii. 43 (1821).

An evergreen, arboreous bamboo, with single distant culma arising fiom the rami-
fications of an underground rhizome. Culms tall, green when young, straw-coloured
when old, very straight, clothed with sheaths which persist for long, unbranched
till near the top, 50 to 7\) ft. high, 15 to 3 in. in diameter; nodes marked by a
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thin ring only; internodes smooth, 12 to 2D in. long; walls thin, '2 to -3 in. Uulm-
sheath yellowish-greBn when young, yellow when old, brittle, stiiate, covered with whitish
appressed hairs, 5 to S in. long; 6 in. to 1 ft. broad at base, straight for about
two-thirds of the way up, then once Dr twice waved, then cut off straight or
concaVBly below the imperfect blade, the edges produced upwards into rounded, often
long-fringed auricles; imperfect blade very long, often 1 ft., 1 inch broad at base,
recurved, aubulatB, acuminate, the base decurrent in a narrow strip along the top
of the sheath; lijule very narrow, serrate, leaves from branchlets fascicled at the
upper nodes of the culm, lanceolate or oblong-lanceolate, with a long scabrous, penicillate,
hairy, twisted point; the base rounded ani decurrent into a '2 to -5 in.
petiole;, B to 14 in. long, 1 to 15 ani even 3 in. broad, glabrous above,
glaucescent beneath, and hairy when young, both edges finely ciliate, but one edge
scabrous, not only on the edge, but Dn the 2 or 3 adjoining nerves; main vein prominent,
secondary veins 8 to 12, intermediate 5 to B, inconspicuous, no regular transverse
veinlets, but regular, rather distant, pellucid glands with bars between veinlets; leaf,
sheaths gkbrous, smooth, ending in a pointed auricle with 10 to 12 or more conspicuous,
whitish, &iff, deciduous bristles, 4 to "B in. long, margins ciliate; ligule very short.
Inflorescence a large compound panicb of one-sided, drooping, spicate branches bearing
clusters of 3 to 4 gspikelets in the axils of short, blunt, glabrous bracts. Spikelets
about -5 in. long, glabrous, spinous;, empty glumes 2 to 4, sometimes with abortive
buds, striate, lanceolate, shortly mucronate; flowering glume similar, but thinner;
palea glabrous, convolute, mucronate, acuminate, not keeled. Lodisules 2, narrow,
linear-oblong, obtuse and erose-funbriate at the tip, 3- to 5-nerved. Stamens frBS at
the base or irregularly joined, filaments flat; anthers yelbw, notched at the apex.
Ovary ovoid, narrowed upwards into an elongated style which is divided into 2
to 4 hairy, recurved stigmas. Caryopsis very large, often 3 to 5 in. bng and 2 to
3 in. broad, obliquely ovoid, fleshy, the beak curved; pericarp thick, fleshy. Spreng.

Syst. ii. 113 (1825) [excluding syn. Arundo maxima, Lour.); Rupr. Bamb. 55; Steiid.
Syn. 331; Mig. Fl. Ind. Bat. iii. 423; Mimro in Trans. Linn. Soc. xxvi. 132; Eurz
For. Fl. Burma ii. 559. BAMBUSA BADDIFEEA, Roxb. Hort. Beng. 25 |1814); Corom. PI.
iii. 38, t. 243 (1819); Ft. Ind. ii. 197. BEESHA RHEEDII, Kunth Hot. sur genre

Bambusa in Jmrn. de Phys. (1822); Rev. Gram. i. 141; Enum. 434 [excl. syn). BEESHA
BADCIFERA, Sch. Syst. Veg. 133B. NASTUS BADDIFEEA, Rasp, in Ann. Sc. Nat. t. v. 442.

Throughout Eastern Bongal and Burma from the Grao and Khaaia Hills to
Chittagong and Arracan, and again in Tenasserim.

In parts of the abovB region, and certainly in Chittagong, this is the most common
species, and the one most universally employed for building purposes. Owing to its
habit of sending out long underground rhizomes which givs out culms at inter-
vals, it spreads very rapidly and is extremely difficult to get rid of for cultivation.
Ruprecht gives it as growing on 'dry sandy slopes on the hills of Doromaniel,
but so far it has not yet been collected Dn the eastern siiB of the Bay of Bengal.

This interesting and handsome species is one of thB most valuable and important
of the Indian bamboos. From the Dhittagong forest3 large numbers are yearly export-
ed to Lower Bengal and, according to forest returns, about IB millions are thus
yearly required for building purposes in the Grangetic Delta. Although thin-walled, it
is strong and durable, ani it has the great advantagB Df being straight and having
only very slight knots. It is recorded to have flowered and seeded in 1853 to 186B
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(Munro Monog., p. 3), and as it was again in flower, at any rate in Assam, in 1892,
it may be taken that its period is about 3D years. Roxburgh obtained flowering and
fruiting specimens from his friend Richard Pierard, but the year is not mentioned
\Roxb,, Uor,, Plg iii, 38; FL Ind. ii. 197). Kurz records its having flowered in the
Calcutta Botanic Garden, but gives no dare; that flowering may havB been in
1863 to 1855. Pierarl, quoted by Roxburgh, says that it yields a large amount of
tabasheer. It is locally known by the names Mufty metunffa (Bengali); Tarai (Assamese);
Wati (Dachari); Artem (Mikir); Turiah (Nuga); Wutrai (Graro); Kayoungwa (Magh) and
is probably the Burmese Kayinwa. It is probably aso the Paia [Bengali), Aivorja
(Dhukma) of the list given at p. 13)) of Maor Lewin's 'Hill Tracts of Chittagong/
Calcutta, 18B9. Maor Lewin says the culm is Df the best description, that white-
ants do not touch it, that it flowered about fi)ur years ago (18557), and that it
is used for house walls, thatching and fancy basket-work, Roxburgh gives the
Uhittagong name as Paju-tulla. The fruits occasionally germinate on the culm,
sometimes making 6 in. growth before they drop (Kurz in Ind. Forester i. 268); some
sent to Dehra Dun in 1892 germinated in the post and the plants are now
growing well [1894),

TAB. NO. 105—Mvbcanna bambusoides, Trin. 1, leaf-branch with flowers showing
stigmas; 2, part of flower-panicle—vf natural size; 3, culm-sheath—reduced; 4, spikelet;
5, spikelet, opened to show lolicules, stamens and stigmas, 6, -lodicule; 7,
stamen—enlarged; 8 & 9, caryopsis—reduced. [Nos. 1, 2, 5, 8, 9, from Kurz' drawings
in Calcutta Royal Botanic Garden Herbarium, tha rest from Kurz' specimens.)

‘2. MELDDANNA HUMILIS, Kurz For. Fl. Burma ii. 563.

An evergreen, tufted bamboo. Culms 8 to 15 feet high, about 1 in. in diameter, very
hollow; nodes hardly thickened; internodes about 1 ft. long. Uulm-sheaths glabrous (?),
cylindric, very short, rounded and inflated at the sinuate, much-produced mouth; imperfect
Hade linear, subulate-acuminate, erect, decurrent into a narrow, nude, green strip
bordering the sinuses; Uguh very narrow, entire. Leaves lanceolate to linear-lanceolate,
obtuse at the base, on a petiole which is about 2 in. long; 4 to B in. long by -7 to 1
in broad, very rough on Dre margin, glaucescent and minutely roughish pubescent
beneath; secondary veins 8 to ID pairs, very faint; kaf-sheaths glabrous, deciduously
long-fringed at the minutely auricled mouth. Rest unknown (after Kurz).

Upper mixed forests of Arracan; Pazwoondoung valley near the village Wanet
in Pegu.

Very little is known of this species; but, from the specimens of leaves and sheaths
collected by Kurz, it would seem to be a MehwnnOr. It is characterized by its small
size, by the leaves being roughish-pubescent beneath, and by the imperfect blade of
the culm-sheath being erect. It ought not to be difficult to rediscover. Kurz gives
the Burmese name 'Tabendeinwa’ on his specimens, but this is usually identified as
Bambuw villosula. It is not clear how far this is connected with Mrtownna humilis,
Roepert in Trinius Dlav. Agr. IDS; Ruprecht Barnb. 64; Munro in Trans. Linn. Soc.
xxv. 135, identified with Rumphius' Arundarlor Cratium and described as being 15 to
18 feet high with narrow lanceolate leaves, woolly beneath and bearing a wrinkled
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caryopsis filled with dry white pith, and found in the Moluccas from Amboina to
Java.  Kurz himsdf saya of this plant [Indian Forester, vol. i. p. 33B}—"no one will
"be able to identify it, unless he studies the Moluccan species on the classicd ground.”

PLATE NO. 106—Mdownna humilis, Kurz. 1, leaf-branch; 2, culm sheath (from
Kurz' specimens). )

Species of Melocanna nw reférred to other gmera.

M. ffrucilisy Kurz " = Schizostachyum chilianthtmz, Kurz.
M* Kurzi, Munro = Bambusa schizostachyoides, Kurz.
M. longispiculata, Kurz = Schizostachynm Blumei; Nees.

15. Ochlandr a, TAwaifo*.

Shrubby, gregarious, reed-like bamboos. Culms small, thin-walled, erect, with rather
long internodes. Culm-shea tJus thin, persistent on the culm, auricles small. Leaves like
those of Bambusa, veins many, margins cartilaginous,; |eaf-sheaths striate, friDgBd; Iiyuh
short (in one species very lemg). Inflorescence a terminal spike or spicate panicle on a
leafy branchlet, spikelets in verticels, partly fertilB, partly sterile. Spikelets 1-flowered,
oft™n very large. Empty glumes 2 to 5, variable, usually mucronate. Flowering glume similar
tD last empty glume, aso mucronate. Palea membranous, not keeled. Lodicules from 1
up to several, conspicuous, variable, usualy appressed to the filaments. Samens
many, from B up to 120; filaments free or monadelphous, exserted; anthers long, narrow
usually mucronabe. Ovary narrow, style elongated, stigmas 4 to 6, plumose, before
opening either close together or twisted. Caryopsis large Dr very large, ovoid, lon*-
beakei, supported by the persistent glumes, pericarp very thick, fleshy. BEESHA, Munfv
in Trans. Linn. Soc. xxvi. 144.

Distrib.—The seven species herein described belong: six to South India and Ceylon
and one to the Maay Peninsula. No others are known, so far.

Analysis of the species.
stamens many.
Ligules short.
Filaments free.

Spikelets glabrous or msrely pubescent.

L eaves narrow. . . . . . 1. 0. Meedii\
Do. broai. . . . .o 2. 0. stridula.
Spikelets hirsuta . . . . . 3. 0. BeddomeL
Filaments monadephous, BpikeBts very largo . . . 4. 0. travancon'ca.
ligules long . . . . . . . . 5. 0. BrandisiL
Stunena dually 6. . . . . . . . . V. 0. RidleyL
Ligules Bhort, flowers unknown. . . . . . 7. 0. setigera.

1 OCHLANDRA RHEEDII, Bth. and Hooh fil Gen. PL

A gregarious, shrubby' bamboo. Culms erect, up tD 16 ft. Irmg, smooth; nodes
somewhat raised; internodes about 17 in. long, 1 in. in diameter, bearing persistent
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sheaths which occupy * of thg length of the internode, walls -3 in. thick. Uulm-sheaths
4 t, 6 in. long, purplish -green, hairy when young, smpoth «fiats wnen old ciliate
on the edges, rounded and truncate at the top and bearing " emoli t- J. "

o . J-. 1177 tii. A ° *x oMal tajcate, lonif-ciliate
auricles;, imperfect blade subulate, acuminate, hairy within at the ba*P--#¥ % 8 v, craate.
Leaves linear-lanceolate, 4 to ID in. long, -4 to 12 in. broad the smlller Thes
frequent: rounded at the base into . tery giot petiole: DNQlteous,'scabrTs'-
pointed above; smooth on both surfaces, except near the margins above where fu ™h:\\
with scabrous points, scabrous on one edge; main vein narrow, secondary VBinsTT ID
pairs, intermediate B to 7; leaf-sheaths smooth, furnished at the tap with two % Zats
auricles fringed with <iH deciduous bristles;, lijule very short. Inflweswne , * * ¢
terminal or axillary spike or spicate panicle on leafy branchlets, fertile spikelg V
sub-solitary; sterile in heads, smaller; rachis smooth. Spikelets cylindric, sterile % tBVY-;-
in. long; fertile 1 to V2 in. long, both acutB glabrous;, empty glumes 2 to 3, many 'IDled
broadly ovate, acute, mucronate, flowering glume larger, sub-acute; palea @nvoigt’®
keeled, long-mucronate, membranaceous at the base. Lodicules many aba-t -1t -5 ;"
long, oblanceolate or spathulate acute, glabrous, 1—7-nerved, persisent Skm ° n-
(15 to 18 or more), exserted; filament free, slender; anthers mucronate  Qrarg"jHbipn *
surmounted by an enlarged perigynium containing the style which ig dew gz £
apex into 3 plumose stigmas. Varyopsis oblong, large, beak long. BEESHA V Rhoods
llort. Mai. v. 119, tab. BD, (11385); BEESHA KHEEDII, Kunth Enum. { £/l 1822)
(excluding syn. except Rheede); Ruprecht Baml. 65 (1839); Munro i, j>rans. L' ( Soe.
xxvi. 144; Beddome Flora Sylv. cexxiv. MELDDANNA RHEEDII, Uteudel Sun 330 “Hannues
DRIPTDRIA, Schlens., fids Diilwyn in Index llort. Malab. ' '

West Dnag of India in Malabar, Dochin and Travancore. Collected by White
Johnstons (1835), F. W. Bourdillon, etc. Said by the latter to be » founa onl !
" banlcs in the wetter districts of Travancore"

‘Jhis species, although it is two centurieg since it was first described and
excellently figured by Van Rheede, is VBry little known indeed, and | haYe NOl peen
able to secure fertile spikelets for examination, BO that the plate only shews sterils
ones. Van Rheede says that the culms were used in his time for making rrows,
baskets and writing pens, and the leaves as a gpecific for toothache. Bourdill;
says it is used for mat-making, and that it flowers annually, not dying down aft®

flowering.

}" on riYB].‘

VAR. sivagiriana. ~ Spikelets rather larger, stamens many (up to 50 t 80X,
leaves much larger generally. Sivagiri Hills, 4DDB to 451)0 fy ~
Pulncy Hills, 1873 (Beddome). |t is possible that this ahgli ~*
been described as a species.)

PLATE NO. 1D7— Ochlandra Bheedii, Bth. and Hook. fil. 1, leaf- and flower-branch
bearing sterile spikelets; 2, culm and culm-sheath (young)-o/ natural size; 3, spikelg;
4 & 5,° empty glumes, B, flowering glume; 7, palea; 8, lodicule; 9, fruit-bealing
spikelet; 19 wryopuad—enlarged. (No. 9 is from Van Rheede's figure; No. 2 isfrguy
BourdilWa specimens; the rest after Johustone's specimens.)

PJATE NO, 108—VAR. sivagiriana. 1, leaf- and fruit-branch; 2, part of flowering
branch-,/ natural wt; 3, spikebt; 4, 5, B, ~empty glumes; 7, flowering glume; s.
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palea; 9, lodiculea; 10, anther; 11, ovary; 12, caryopss—enlarged (All from Beddome's
specimens).

2. OCHLANDRA STEIDULA, Thwaites Enum. Plant. ZeylL 37B.

A close-growing gregarious shrub. Culms erect, B to 18 ft. high, about ‘5 to -7
in. in diameter, light green; nodes slightly marked by a ring, geniculate; internoies 12
to U in. long, with persistent sheatha, scabrous. Culm“aths cylindric, glabrous, purple
when young, rounded at top and furnished on €tliBr side with smal falcate auricles
sot with diff white bristles; imperfect blade subulate, recurved, in smal new shoots very
long ; lignle shnrt. Leaves broad, oblong-lanceolate, 8 to 12 in. long by 15 to 2'5in.
broad; rounded at the base into a short broad petiole; ending above in a long,
setaceous, scabrous point; smooth above, except near the margins, somewhat rough
beneath; scabrous on one edge, edges somewhat cartilaginous and reflexed; main
vein thin, secondary veins ID to 12 pair, intermediate about 7, transverse veinlet*
none, but many pellucid glands having the appearance of oblique transverse veinlots
on the under surface; leaf-sheaths striate, smooth when old, hirsute when young, ciliate
at the edges, ending in a narrow calus and produced beyond the insertion of the
petiole into round falcate auricles tipped with long, diff, deciduous bristles; ligult
narrow, glabrous. Inflorescence a laxly spicate terminal panicle, usualy a leaf-bearing
branchleb, the spikelets verticillate, few fertile, many sterile; rachis long, in joints,
rough, glaucous above the joints. Spikelets 1 in. long, "2 in. broad, cylindro-conical,
with few scattered d4iff hairs, one fertile flower; empty glumes 2 to 3, -2to -b in.
long by as much broad, convolute, mucronate, ciliate on the edges; flowering glume
similar but larger; palea membranaceous, truncate, not keeled, '8 in. long, many-
veined 'and with transverse veinlets. Lodicules 6 to 12 or more, lanceolate, various
in breadth and with 1, 3, 5 or more veins (even 13 occur), convolute, appressed to
the filaments, afterwards persistent around the fruit. Samms very many, often BD;
filaments free, flat, wavy in the upper half; anthers finally exserted, -5 in. long,
bifid at the apex and mucronate. Ovary narrow, smooth, the beak of the perigymuui
produced into a trigonous point enclosing the style, whirh is surmounted by 4 to 5
short plumose stigmas, at first twisted. Caryopsis ovoid, about 1 in. long, surmounted
by along 1 in. beak, smooth or wrinkled, supported by the persistent glumes, palea
and lodicules. BEESHA STEIDULA, Munro,in Trans. Linn. Soc. xxvi. 145; Jteddmt Fbra
Sylv.  coxxxiv.

Ceylon, very common in the low country in the south of the island.

This species is said by Dr. H. Trimen to flower annually and regularly. Thwaites
says it is very abundant in Suffragam district, that the leaves make excellent
thatch, and that it is caled Batta gass. It is the D.P. No. 241. Trimen's specimens
are from Deyandera; and iu the Journal of Botany, 1885, he gives thB name as
Rana batali, and says that the species " covers hundreds of square miles of country in
" the south and west of Ceylon."

PLATE NO. 109.— Ochlandra stridula, Thwaites. 1, leaf- and flower-branch ; 2,
leaf-branch with sterile spikelets-*/ natural size) 3, base of leaf and leaf-sheath—enlarged;
4, young shoot with cum sheaths-o/ natural size; 5, apex of culm-sheath (under-surface);
6, spikelet; 7, spikelet and stamens; 8 & 9, empty glumes; 10, flowering glume; 11,
palea; 12, lodicule; 13, ovary, style and stigma with stamens and appressei lodicules;

ANN. ROY. BDT. GURD. CALQUTTA, VOL. YIlI.
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14, stamen; 15, ovary—enlarged (Nos. 4 and 5 from a drawing by W. D. Alwis kindly
lent by Dr. H. Trimen; the rest from Thwaites and Beddome's specimens.)

VAR. maculata. A gregarious slender bamboo. Culms densely tufted from much-
branched, scaly rhizomes;, greyish-green, elegantly mottled with
irregular rings, bands and blotches of dark purplish claret colour;
rest like thB type. TEINDSTACHTUM ? MADULATUM, Trimen in Journal of
Botany, 1BB5, 273.

Trimen Bays of this, " Forming jungle in several places in the districts of Amba
"gamuwa, Ruanwelle, and regions to the south-west of Adam's Peak." First collected by
Mr. D. J Ferguson on Galbodda Tea Estate, owing to attention having been drawn to
articles ornamented with the mottled stems and exhibited in Colombo in 1883. The
specimens | have seen, as well as Trimen's description and drawings, convince me that
his suggestion to me, that his Teinostachyitm maculatum is only a variety of Ochlundra
striduJa, is probably correct. Trimen says that specimens planted in the Royal Garden
at Peradeniya "have nearly lost the mottling of their stems, and they will not flower.”

3. DCIILANDEA BEDDDMEI, h, sp. Gamble.

Culms and culm-sheaths not known. Leaves oblong-lancenlat&, 5 to 8 in. Iong, ] tD
15 in. broad; rounded unequally at the base into a -2 in. long petiole; long-acuminate
above with a twisted, scabrous, setaceous point; smooth above, except on the veins
towards the edge, where scabrous; margins cartilaginous, revolutB, one scabrous, smooth,
and somewhat glaucous below; main vein narrow, secondary veins about 8 pairs, inter-
mediate B to 7, transverse veinlets none; leaf-sheaths striate, minutely pubescent, ciliate
on the edges, ending in a narrow callus, the mouth bearing a BW erect Hiff pale bristles
near the petiole and much decurrent bristly-cili ate auricles at thB sides; ligule very narrow
Inflorescence a short, terminal, spicate paniclB at the apex of a leafy branchlet the
spikelets few together in short-bracteate verticils; rachis short, faintly pubescent. Soi’ketets
1to 15 in. long, cylindric, conical, covered with scattered, iff, bulbous-based, spreading,
brown hairs, 2- to 3- bracteate at base,' empty glumes 2, ovate, many-nerved, long-mucronate'
hirsute, outer 7- in. long, inner longer; flowering glume 1-3 in. long, ovate-lanceolate'
mucronate, glabrous, many-nerved; palea acutB or blunt, very membranaceous, shorter than
flowering glume, 1 in. long. Lodkules 5, al narrowly elongate, all different’ one or two
bipartite at the apex, -6 to -7 in. long and -D5 to -1 in. broad, 3- to 7—ner’ved, glabrous
or very faintly ciliate at the edges. Samens many, about 32, exserted, filaments free-
BfittOT narrow, straight, -5 to -6 in. long, bifid at apex and mucronate. Ovay glabrous
sub-orbicular, the beak of the perigynium produced in an angular style-sheath enclosin'
the style which is terminated by 5 to 5 plumose whitish stigmas, which beforé
spreading out are close together in a narrow pencil. Caryvpsis not seen.

Wynaad in South India.

Very little is known of .this pretty species collected by Coloned R. H Beddoni
in Wynaad. It is distinguished from 0. travancorica by the free filaments and bifig

apex of the anthers, and by ths peculiar decurrent bristly auricle of the hairv leaf
sheath. - i
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PLATE NO. 11D— Ochlandra Beddomei, Gamble. 1, 2, 3, 4, leaf- and flower-branches —
of natural rise) 5, top of leaf-sheath; 6, spikelet; 7, empty glume; 8, flowering glume;
9, palea; ID, lodicules; 11, stamen; 12, ovary and style; 13, stigmvs—enlarged. (All
from BediDmss specimens.)

4, OCHLANDRA TRAVANCDRICA, Btlu in Bih. and Book fil Gen. Plant iii. 1215.

An erect, shrubby or arborescent, reed-like, gregarious bamboo. Uulms B to 20 ft.
high, grey-green, rough, 1 to 2 in. in diameter; nodes somewhat 3wollen and marked
with the base of the fallen sheaths; internodes 15 to 2 ft., and longer (sometimes even
5 ft., fide BDuriillon), Mals very thin, "1 in. Culmsheaths B to 8 in. long, thin,
longitudinally wrinkled and striate, when young covered with many apprised golden
or black bulbous-based hairs, glabrous when old, truncately rounded above and furnished
with a fringe of erect, "3 in. long, Hiff bristles; Diliae* on the margins; imperfect blade
narrow, subulate, 15 to 3 in. long; ligule narrow, entire. Leaves broadly oblong-
lanceolate, B to IB in. long by 2 to i'5 in. broad; rounded often unequally at the
base into a thick, broad, somewhat concave, "3 to '4 in. petiole; apex long- setaceous
acuminate, often scabrous, twisted; both sides glabrous or slightly rough, edges scabrous,
especially on one side, margin cartilaginous, main vein thick below, afterwards narrow,
secondary veins 12 to 17 pairs, intermediate B to B, no regular transverse veinlets,
but frequent oblique pellucid glands which show as transverse veinlets on the under
surface; leaf-sheaths striate, glabrous, keeled, ciliate on the edges, ending in a smooth,
shining calus, and short fa“ate auricles, the mouth furnished with several, often 1 in.
Iong, diff bristles; ligule short, truncate. Inflorescence a sub-verticillate, spicate panicle
with a few large fertile spikelets and a few much smaler sterile ones, in the axils of
ovate-lanceolate, smooth bracts which bear subulate, deciduous imperfect blades. Spikehts
ovate or oblong-ovate, 2 to 2'5 in. long, '5 in. broad, glabrous, striate, supported by 2
to 4 smal sheathing bracts; empty glumes usually 3, lowest smallest, *2 in. long, thick,
concave, ovate, truncate at top and tipped with a subulate apex; the next similar but
thinner and longer; the third again similar but 2 in. long and long acuminate, not
truncate; all three many-veined and faintly transversely veined; flowering glume similar to
the last empty glume; palea rather shorter and enarrower, thinner in texture, acute
not mucronate, faintly 2-keeled. Lodicules 3, lanceolate, unequal, one 2-cleft. very
ITiembranaceous, -5 to -B in. long, "1 to "2 in. broad, 3- to 7-nerved. Stamens very many,
(up to 12D), monadelphDiis, at first included, afterwards long exserted; filaments slender;
anthers about 1 in. long, narrow, long-hairy-apiculate. Ovary narrow, smooth,
surmounted bj a tri- or quadrangular perigynium enclosing the style which at the top is
surmounted by 5 to B plumose stigmas, which are spirally twisted together. Caryopsh
very large, 2 in. long, -5 to -6 in. broad, brown, oval-oblong, wrinkled and surmounted
'by a conical, diff, 2 in. long beak; pericarp fleshy, enclosing the oval-elongate seed, the
whole surrounded by the persistent glumes and pal Da BEESHA TRAVANDDRICA, Beddome
Flora Syh. ccxxxiv tab. ccexxiv.

Mountains of Southern India in Tinnevelly and Travancore a 3D0D to 5D0D ft.
eIevat'ion; planted, in Madras and at Peradeni_ya in Ce_ylon.
_ Mus is a magnificent and most interesting species, of which its discoverer, Colond
K- H. Beddome, late Conservator of Forests in Madras, says. "it covers many miles
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“of the mountains often to the entire excluson of al other vegetation; in open
'mountain tracts it generally grows to B to 8 ft. in height, but most close*and
"impenetrable, elephants even not attempting to get through it; inside sholas and’ on
"their outskirts it grows to 15 ft. high, and is much more straggling. It is caled Irul
"by the natives and by Europeans the elephant grass.” Mr. F. W. Bouriillon, Conservator
of Forests in the Travancore State, who has kindly sent specimens of the Isav& culms
culm-sheaths and fruit, says also of it, "the Eetta or irll reed is common up to 4 DI)O
"ft. and aso in the low country. The culms attain a height of 2I) ft. in “favourable
" circumstances, with a circumference of 7 inches. The internodes are sometimes 5 ft.
"long. It flowers aimost every 7 years and dies down. It makes a splendid paper, and WB
"have a paper'mill which uses it -dmost exclusively. The fibre has been pronounced
"superior to 'Esparto.” Our only difficulty in connection with it is ths great cost of
" the chemicals required.”

Brandis, writing of it under the name Irahalli, says "it covers immense areas on
"the top Df the ghats above Courtallum a 25DD ft." He speaks of it agiin as climb-
ing. Beddome expresses a doubt whether, considering the monadelphous stamens and the
twisted stigmas, it should Aot form a new genus Irulia. As iegards the stigmas, O
striduli has them also twisted, and aa regards the monadelphous stamens the authors of
the Genera Phntarum have not considered a new genus necessary, and note what |
find perfectly truB, that the tube is 'farillime fisms? It is a very remarkabl& bamboo
in respect of its long culm-intern odes, and targe flowers and fruit. Df stamens | ha
counted up to 12D in one spikelet !

VAR. hirsuta. The spiksbts thickly clothed with light brown velvety
pubescence; leaves thicker, their edges more cartilaginous; ledaf -
sheaths with appressed hairs with bulbous bases. Collected in
1889 by Beddome in. tlje Travancore Hills.

PLATE NO. 111.— Ochlandra travancorica, Bth. and Hook. fil. 1; Jgaf- and flow or
branch; 2, culm-sheath— of natural size ; 3, spikelet with bracts; 4, spikelets showmg
exserted stamsns;; 5, B & 7, empty pjurges; 8, paleg, 9olafekes;OD.sgamen- 11 OY"
with styb and gigma, 12 & 18, digmes twisted and unrollkd, 4 frnit ~7, 0, A

*ek%exx it unovfj or less
enlarged. (No. 2 from my own specimens; Nos. 12, 13, U, fr,n, Beidome's figures-
the rest from the sheet of BedJomB's type in the Madras Museum Herbariumn) & '

PLATE NO 112-Var. hirsute. 1, leaf- and flower-branch; 2, flower-branch-./ natural
sue (from Beddome's specimens in the Madras Museum Herbarium).

5. OCHLANDUA BRANDISH, n. up.  Gamble.

Culm and culmsheaths not known. Leaves oblong-lanceolate, acuminate, thick*. If)
to 2D in. long, 15 to 3 in. broad; attenuated at the base into a short -2 fo -3
in. broad pstiole, which is wrinkled beneath; ending at the apex in a W twisted
subulate point; glabrous on both surfaces, whitish benDath, margins cartilaginoucé‘ smooth-
main vein thick, prominent, secondary veins ID to 13 pairs, thick, intermediate 5 to 7
no regular transverse veinlets, but pellucid glands which-give the appea/ance of transversé
veinlets on the lower surface; lenf-glieuths striate, ending in a smooth, rounded callus and
produced at ths mouth into short auricles fringed with a few iff deciduous bristles-

7
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Ii'guU very long, 1 in. or more, mcmbranaceous, acute. Inflorescence a VEilicillate, terminal
spike with thick rachis, spikelets several in verticils in the axils of ovate, glabrous
biacts. Spiketets glabrous, 1 to 1'5 in. long, "3 to 'i in. broad, conical, striate, supported
at the base by 3 to 4 small chafiy scales; empty glumes up to 4, the two outer thicker,
ovate truncate, with a subulate point; the other thinner, ovate acute, mucronate; all
many-veined and glabrous; flowering glume thin, membranaceous, '& in. long, similar to
last empty glume, many-veined and transversely veined; paleu similar again but smaller.
Ludicule 1, large, "5 to -B in. long, "1 to '2 in. broad, many-nerved, truncate and
retuse at tho tip. Stamens many, up to 5D; filaments short at first, afterwards elongated,
anthers narrow, long-apiculate. Ovary glabrous, perigynium thickened, and enclosing
style which is surmounted by 5 plumuse sfiymas, Ouryopsis not known. BAMBUSA
WIGHTII, Mimro in Trans. Linn. Soc. xxvi. 111.

Tinnevelly Grhas in South India a Courtalum, up to 3)DD feet. Collected by
Wight in 1835 (No. 1DDB) and by Branaw in flower in 1882.

| have no hesitation in considering Munro's Bambusa Wijhtii, of which the Calcutta
Herbarium has a specimen with Munro's identification, to be this, and not, as Beddome
supposed, Teinvstachyum Wightii. The very long membranaceous ligules are mentioned
with great stress by Munro, find are most characteristic. | am not quite sure about
the lodicules, the material at my disposad being insufficient; but | believe | am right in
thinking that thers is only one, and that very large. The bamboos of Courtallum
require further investigation very badly, and | feel sure that that place, probably one
of the most interesting of the specia botanical collecting grounds of India, if thoroughly
studied, will give some important information regarding South Indian bamboos, especi-
ally of the genera Ochlandra and OzyUnanthera.

PLATE NO. 113.— Ochlandra Brandisii, Gamble. 1, leaf-branch; 2, part o flower-spike
—of natural size; 3, spikelet; 4 & 5, empty glumes; B, flowering gluniB fpaea similar
but smaller); 7, lodicule; 8; andro-gynaecium; 9, anther; 10, style and stigmas before
opening; 11, stigmas opened out—enlarged. (All from Brandia specimens.)

6- DCHLANDRA RIDLEYI, W. sp. Gamble.

Apparently a small species. Culm and culmsheath not known. Leaves 9 to ID
in. long by 1 to 15 in. broad, oblong-lanceolate ; rounded at the base into a broad,
2 in. long petiole; -cuspidate acuminate at the tip, which is terminated by a
subulate, setaceous, scabrous point ; smooth above, except the scabrous points on
the marginal veins, pale and dlightly scabrous beneath, edges not, or only slightly,
scabrous; main vein narrow, inconspicuous, secondary veins ID to 12 pairs, inter-
medl.ite 4 to 5; leaf-sheaths short, smooth, atriate, ending in a narrow cdlus and
bearing at the margins rounded or falcate, long-ciliate auricles; liyule short. In-
florescence , short (3 to 4 in.) terminal spike or spicate panicla on leafy branchlets,
the flowers in somewhat distichous, bracteate heads, upper rauhis very short; brads
ovate, truncate, fimbriate, with an ovate-acuminate imperfect blade. Spikelets several
sterile, few fertile, about 1 in. long, bearing 1 to 2 empty glumes, then 1 to 2 fertile
flowers and a short terminal rachilla; empty glumes ovate, truncate, long-mucronate, striate,
covered with appressed hairs above ; flowering glume similar but longer ; palece two, nut
keeled : outer narrow, convolute_. bi-mucronatB, hairy near the tip; inner shorter, rounded
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at top, glabrous, somewhat membranous. Lodicules B to ID,” "2 to "3 in. long, usualy
lanceolate or spathulate, bluntly acute many-nerved, ciliate above, sometimes forked.
Samens free or monadelphous, usually B, sometimes one or two wanting, 3 longer blunt,
3 shorter acute at the produced connective. Ovary linear, narrow, surmounted by a
long style and shortly plumose stigma, the whole enclosed in an enlarg&d perigyniuni
which is 2- to 4-cleft at the tip. Caryvpsis not known.

Maay Peninsula; collected by H. N. Ridley |No. 462D) and J. Feilding in 1892
at Bukit Mandai, Singapore. '

Tho few stamens anil the locality chiefly characterise this species which is the first
that apparently has been found-in the Eastern Peninsula. The Malay name is Bulu
Jcasap.

PLATL: NO. 114.— Ochlandra Ridleyi, Gamble. 1; leaf- and flower-branch—of natural
size; 2, fertile spikelet with 2 to 3 sterile at base; 3, fertile spikeleb (flowering'
glume removed) ; 4, flowering glume ; 5, outer palea, B, inner palea; 7, flower with
paleae removed showing style, with stamens and lodicules; 8, lodicules of various
shapes ; 9, stamens; 10, perigynium and stigma ; 11; free terminal rachilla ; 12, ledf-
aheath—enlarged [from Ridley's specimens).

Species uf which flowers are unknown.

7. OCIILANDRA SETIGEKA, 71. dp. Gamble,

A small, tufted, erect or straggling, reed-like bamboo. Vulms about 20 ft. high,
"5 to "7 in. thick, VBry smooth, without branches below, much branched above; nodes
hardly swollen ; internodes It) to 12 in. long, whitish below the nodes, walls
1 to '2 in. thick. Culmsheaths persistent, 6 ti 7 in. long, vary thin, papery,
striate ; both longitudinally and transversely wrinkled near the top; sparsely covered
with giff appreased bristles, gradaally attenuate to a very narrow (1 in. broad)
apex ; imperfect Hade '7 to 1 in. long, subulate, hair-like, edges incurved, hairy
within ; ligule very narrow, erosc. .Leaves oblong-lanceolate, acuminate, 6 to 9 in*
long, "8 to 12 in. broad; rounded at the base into a "1 to '2 in. long petiole"
the tip somewhat broadened, scabrous hairy, followed by a twisted, scabrous, hair-likeé
point; smooth above, minutely hairy beneath, scabrous on one edge; main vein
narrow, secondary veins B to 7 pairs, intermediate 6 to 7, pellucid glands many ¢ Ie@f—
sheaths smooth, ending in short decurrent auricles fringed with long, iff, curved “bristles
one side shorter than the other ; ligule vsry narrow. Inflvrescenc?* &c., unknown. ’

Western dopes of the Nilgiri Hills, in ravines abnve Grudaur at about 3,RD’3 ft-

This species somewhat resembles 0. Ithcedii, aso Aruwiinaria Prainii and Mannii
in habit and appearance. The needle-hairlike imperfect blades to the papery sheath$
are characteristic. | have only once met with it, but Dr. H. Trimen has sent sheath
extremely like those of this species and a picture from the Royal Botanic Grir)d;];
Peradeniya, as those of 0. travancorica, which tli&y certainly do not belong to. Thism ”’
prove to belong to a new genus when the flowers aB found, but | put it 1lerB ?E
prescnt because it has every appearance of being an Ochlandra.

PLATE NO. 115.— Ochlandra setijera, Gamble. 1, leaf-branch; 2, culm and culm_
sheath ; 3, imperfect blade of sheath, inside; 4, leaf-sheath—enlarged.  (All from _
own specimens.) ‘

E J. H—Reg No. 256BJ—350—1B-10.B4.



APPENDIX

CONTAINING DESDEIPTIONS DP FOUR ADDITIDNAL SPECIES.

ARUNDINARIA PANTLINGI, n. sp. Gamble.

An erect shrub. Culms tall, smooth, at least "5 in. in diameter, dlightly hairy below
the nodes which bear a softly hairy ring formed by the base of the fallen sheath,
intprnodes at least 7 to 8 in. long, cavity largs. Uulm-sheaths rather thick and tough
about 10 in. long, smooth, striate, bng-ciliats on the edges, gradually tapering upwards
roundpdly to a convex top about '5 in. broad; imperfect blade erect, subulate, 3 to 4 in.
long, -2 to -3 in. broad, glabrous on both sides, decurrent on the apex of the sheath
into rounded softly hairy auricles furnished with a few [6 to ID) long curved bristles;
liyule about 'l in. broad, prominent, faintly ciliate, dentate, pubescent on the back.
Leaves oblong-lanceolato, long acuminate, 5 to 7 in. long, 'B to ‘8 in. broad, narrowed at
the base into a -2 to "3 in. long petiole; tip ending in a long twisted scabrous
point; smooth above, rather rough beneath, very scabrous on one margin; main vein
pale, shining, narrow, secondary veins 4 to 5 pairs, intermediate 7 to 9; transverse
Venlets very many, raised, straight Dr dlightly oblique, about 6D to 70 to the
inch; leaf-sheaths dtriate, glabrous, long-ciliate on the edges, ending in a very hairy
ring furnished on ether side with a few long twisted bristles; hgule rather long
glabrous, pubescent on the back. Inflorescence of short 4 to 6 in. long panicles,
Yermina and axillary on leafless branches, supported by glabrous sheathing biacts like
snall culm-sheaths, the spikelets on long wavy capillary glabrous pedicels, glandular at
the nodr*s and somewhat verticil]ately arranged, ~pikelets 2 in. or morB long, curved,
very narrow, with 2 empty glumes and 6 to ID flowers, the uppermost 2 to 4 usually
empty; rachillae about "3 in. bng, clavate, white-pubBscent, ending in a tuft of whita
hairs below the flowers, empty glumes 2, lower "2 in., upper 4 in. long, 3- to 5-nerved,
ovate acuminate, mucronate, slightly ciliate; flowering glumes smilar to upper empty glume
bub slightly longer, long mucrimate, nerves 7, prominent, midrib scabrous, patea as
long or rather longer than flowering glume, 2keeled, ciliate on the keels, 1 nerved
between them and 1-neved on ether side, bifid at the apex and bi-mucronate.
Lodivules 3, obovate or Dvate acute, faintly nerved and ciliate. Stamens 3, filaments short;
anthers dlightly exsert, linear, acute. Ovary glabrous, brown gradually produced into a
short often curved style, early divided into three long-plumose stigmas. Carynpsis oblong?
dark-brown, grooved, surmounted by the persistent bnse of the style-

Hills of British Bhutan, on Rechi La, at 110DD feet.

This interesting species was discovered by Mr, R. Pantling's collectors in September
1835. The collectors had been sent to look for specimens of a bamboo which, in an

AKX\ RDY. EOT. GAUD. DALC. VOL. VII-
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abstract of a paper read at the Oxford meeting of the British Association, 1894, pub-
lished in the Scottish Geographical Magazine, Vol. X, p. B35 by Lieutenant-Cobnel
H. H. Boiwin-Austen, had been mentioned as possessing thorns at the nodes of the
culms. Such a bamboo was found; its spines were short on the upper pail of the
culms, and on the lowar part were replaced by long, regular, aerial roots. It proved to
be Arundinaria Griffithiana, Munro. With these two were aso found flowering specimens
of Arundinaria aristata, [ramble. A, Pantlingi is a very interesting speciys, whose exact
positian it is difficult to locate. ‘The specimens received are all apparently from leafless
culms and bear no trace-of spines; otherwise it would come next to A. Griffitliivna, from
which it markedly differs in having different culm-sheaths, larger leaves, longer spikelets,
and no hairs to the tips of the anthers. In the capillary pedicels with glandular bases
it resembles A. Wightiana and A, flvwribunda, while in the structure of the flowers it
comes near to A, racernosa. But on the whole its nearest relation seems to be A.
Griffithiami) and if, as is surmised to be the real case, it bears flowBrs on leafy branches
and spinous nodes, it will come next to it in tho analysis, differing in the characters
mentioned. '

PLATE No. 118—Arundinaria Pantlingi, Gamble. 1, leaf-branch; 2, flowering branch—
of natural size\ 3, culm-sheath—reduced] 4, spikelet; 5, B, empty glumes; 7, flowerin
glume; 8, palea; 9, lodicules; 1), stamen; 11, ovary and stigmas (young); 12, ditto, old;
13, caryopsis;, 14, leaf-sheath—enlarged (al from Mr. Pantling's specimens).

ARUNDINARIA ARMATA, Nn. sp. Gamble.

An evergreen shrubby bamboo with single stems arising at intervals from a creeping
rhizome. Oulms green, straight, smooth, very thin-walled, 1 to 2*8 in. in diameter and
about 2D ft. high; nodes little raised, bearing in a ring below them a belt of straight
smooth spines; internodes about 8 in. long. Uulm-sheaths thin, papery, striate, 6 to 8 in.
long, 2'5 to 3 in. broad at base, tapering convexly upwards to a very narrow 'l to "2 in.
trip, smooth above or with a few scattered giff hairs on the upper half, ciliate on the
edges; imperfect blidz exceedingly small, about "1 in. long, triangular, pubescent; ligule
very narrow, ciliate. Leaves bright green, oblonglanceolate, long-acuminate, B to 9 in*
long by "8 to 12 in. broad, narrowed at the base into a -1 to "2 in. long petiole-’ tip
subulate, twisted, scabrous; smooth above, slightly rough beneath, scabrous on the mar-
-+ gins; main vein narrow, pae, shining, pubescent above, secondary veins B pairs, inter-
mediate 5 to 7, transverse veinlets numerous, raised, irregularly spaced; leaf-sheaths striate?
ending in smal caluses and bearing few (about 10 to 12) straight iff bristles; ligule
very shoTt, ciliate- Inflorescence, &c, unknown.

Hills of Upppr Burma, at 55DI) feet, Bernardmyo.

| am indebted for specimens of this species to Mr. J. W. Oliver, Conservator of
Forests, who found it in February 1894. It comes near to Arundinaria callosa, Munro’
but is quite distinct from that species. It is caled Maitut by the Shans.

PLATE NO. 119—Arundinaria armxtu, Gamble. 1, leaf-branch ; 2, culm-sheath— of
natural size; 3, part of node of culm; 4, leaf-sheath—enlarged (al from J. W. Oliver's
specimens).

‘ BAMBUSA DLIVERIANA, Nn. sp. Gamble.

A moderate-sized tufted bamboo. Culms glossy-green, sometimes covered when
young with whitish scurf, 40 to 45 ft. hug, 1 to 2 in. in diameter; internodes
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about H in. long, branches many from the base upwards. Culm-sheaths thin, pale,
8 to ID iu. long, 4 to 5 in. broad, striate, attenuated upwards into a rounded top
2 to 3 in. broad; glabrous Dn both sides, or only slightly hirsute on the back when
young; imperfect blade triangular-lanceolate, cordate at the base, 4 to 8 in. Iong, 2to3
in. broad, both sides covered with scattered stiff brown hairs; produced at the base into
shnrt long-fringed auricles, that on one side rounded about "1 to -3 in. long, that on the
other decurrent, often 1 in. long; ligule about 'l in. broad, SBrrate Leaves small, Iinear,
thin, 4 to 7 in. long, -4 to "6 in. broad; attenuated or rounded or sometimes abruptly
rounded at the base into a "1 to "15 in. long petiole, ending above in a long twisted
needle-like point, glabrous on both surfaces, minutely scabrous on the edges; main vein
pale, secondary veins 4 to 5 pairs, faint, intermediate 7; leaf-sheaths glabrous, striate,
ending in an emarginate callus and slightly produced at thB edges to meet the rather
long ligule. Inflorescence a much-branched panicle of drooping one-sided spikes with
rather distant bracteate clusters of few (1 to 3) spikelets; bracts glabrous, striate,
truncate; spikelets flattened, '5 to "B in. long, straw-coloured or grBenish, glabrous; empty
glumes 1 to 2, ovate-lanceolate, veined; then 3 to 4 distichous fertile flowers separated
by conspicuous rachillse; terminal flower imperfect on a long flattened glabrous rachilla-,
flowering glume ovate-lanceolate, acuminate, 9-nerved; palea rather shorter, 2-keeled, acute,
glabrous, except for a minute tuft of hairs at the apex, 3-nerved between, 3-nerved on
either side of the keels. Lodicules 3, rounded, obtuse, long-fimbriate, many-nerved.
Stamens long—exsert, atithers striped red and yellow at first, afterwards dull purple,
obtuse. Ovary ovate, elongate, hairy ; style short, soon dividing into 2 plumose stigmas.
Curyopsis ovate, "3 in. long, furrowed on one side, slightly hairy at top.

Upper Burma; found by J. W. Oliver about 30 iniles north of Mandalay at from
1PDD to 2DDD ft., 1893-94; also sent by Mr. D. S. Rogers from the Ruby Mines Hills.

This must bB a very pretty graceful species. J. W. Oliver writes:—" The bamboo
" is called locally Wapyusan. It is found in fairly moist deciduous forest. It grows in
" patches, generally occupying dry ravines. The flowering appears to be general, and
" the ground and undergrowth near the flowering patches were covered with a dense
The striped anthers are very characteristic even in dry speci-
I, between Nos. 12 and 13—" Fertile flowers 3 to 4.
LargB quantities of the seed have been collect-
The absence of

‘ layer of pollen dust."
mens. It belongs to section
" Anthers obtuse, keel of palea not" ciliate."
ed and distributed, gc the species ia likely soon to be well known.
cilia= to the keels of the palea and the small leaves ally it to B. polymorpha, but the
one-sided spikes and the quite different culm-sheaths distinguish it at onse.

2, part of flower

PLATE No. 11B.—Bambusa OHveriana, Gamble. 1, leaf-branch;
6, flowering

panicb ; 3, culm-sheath—of natural size; 4, spikelet with bract; 5, spikelet;
glume; 7, palea; 8, lodicule; 9, anther; 10 ovary, with style and stigmas; 11, caryop-
St 12, germinating seed—enlarged. (All from J. W. Oliver's specimens.)

DENDROCALAMUS LATIFLORUS, Munro in Trans. Linn, Soc. xxvi. 152, Tab. -vi.

_ A very large bamboo. Uulms tall, 5 in. in diameter, cavity large; internodes short,
striate, glabrous. Uulm-shtaths similar to those of D. gigantcus, ID to 12 in. long by
about the samB in breadth, dark brown when dry and old, thinly covered with black
appressed stiff hairs; ligule -2 in. long, dentate. Leaves broadly oblong-lanceolate,
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rounded at the base into a short petiole, long acuminate, glabrous but rather rough
above, minutely pubescent near the base beneath; rough on the margins, 7 to ID in-
loog by 12 to 3 in. broad; main vein prominent; secondary reins B to 9 pairs, rather
conspicuous, intermediate 8 to 9; transverse veinlets frequent, not conspicuous; |eaf-sheaths
striate, glabrous or hairy between the lines with longish hairs ending in an emarginate
cdlus and produced somewhat at the sides beyond the ligule, ciliate on the margln&
Uguh obtuse, truncate, rarely fimbriate. Inflorescence a large compound reddish- purple
panicle, bearing spikeet3 in clusters of 3 to 6, or 1 only on uppermost parts, on spicate
branuhlets, uppermost spikelets followed by leaf-like bracts 1 to 15 in. long; rachis
softly hairy, "4 to "7 in. long, flattened on one sdB and white-ringed above. Spikehte
ovate-obiung, "B to '8 in. long, "3 to "4 in. broad, flattened conspicuoudy, pubescent?
empty glumes 2, shoit, broad, acute, '2 in. long, ciliaB on the edges, many-veined; then
B to 8 fluwers, of which the lowest and uppermost are sometimes sterile; flowering glume
broadly ovate at the base, about haf way up narrowed ID a rather blunt point, 'i in.
long, dark-coloured and ciliadB on thB edges, pubescent on the back, many-veined and
iran&versdy veined; paka a little shorter than the flowering glume, narrow, 2-keded
ciliate on the keels, acute and often hifid at the tip, 3-veined on the back. Stamens Iong
exserted, anthers pale, ending in a hairy mucro. Ovary Dvae from a broad base,
pubescent, sunn ounted by a long hairy style ending in 1 to 2 short purple stigmas.
Caryopsis not known. BAMBUSA VKHTICILLATA, Bmtlu in FL Ilongk. 434, fide Munro.

Southern Shan States, Upper Burma, collected by Dr. @&. King's collectors at
Laikaw in 1894. Also by J W. Oliver in a garden a Maymyo Fort near Mandaay
in 1895. Also in China and Formosa.

Neither in Munro's monograph nor in the Hongkong Flora are the indications of
the dze of this species at all satisfactory. To judge by the inflorescence and the analogy
nf its neighbours D. giganteus and Dy, vabstachyus and from J. W. Oliver's notes it
has every probability of being a very large kind, though not nearly so large as D.
(iganteud. Bentham says it is planted by the Chinese in China and probably &so in
Hongkong. At Maymyo it is cdled Wa-ni, Burm. (the red bamboo) from its conspi-
cuoudy reddish flowers. HB thinks that the Maymyo plants were introduced from China
as the Fort was built by the Chinese. It should come in the Analysis after No. 9
" Spikelets reddish, long, ovate-oblong, flattened.”

PLATE NO. 117—Dendruvalamus latiflonis, Munro. 1, part o ledf branch- 2 3
parts of inflorescence; 4, spikelet; 5, 6, one flower witli and without flowerin glume
showing palea, stamens and ovay—of natural +ue\ 7, empty glume; 8, flowering glume;

9, ovay with style and digma—enlarged. [All but 7 and 8 from Fitch's Plate in
Munro's Monograph.)

Dn page lit), Cephabstachyurn virgntwn, Kurz, line 1, for "a sub-arboreous bamboo;
vulms, culm-sheaths and leaves unknown" substitute the following:__

"A medium-sized dender tufted bamboo. Culms dark-green, erect, covered with
whitish scurfy down when young, up to 4 in. in diameter; nodes not thickened- inter-
nodes 18 to 24 in. long, regular, walls thin. Vulm-sheaths much shorter than the inter-
nodes, 6 to 8 in. bng, 7 to 10 in. broad a base, pale, covered with Hiff appressed
golden hairs, curvedly attenuate upwards to a horizontal or dlightly depressed top 4 to
5 in. broad; imperfect Made 4 to 5 in. long, usualy recurved/ cordate at base,” where
1 to 15 in. broad, cuspidately narrowed to a sharp poinr, margins incurved,® glabrous
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above, covered beneath with dense apprised diff hairs, decummt along the top of tho
sheath in a narrow, draight band, bordgred with giff curved bristles; Iyule narrow”,
fimbriate. Leaves rather variable, thin, oblong-lanceolate to linear- lanceolate; B to 13 in.
bng by 1-2 to 1-6 in. broad, ronnded at the base into a thick "2 m. long harry petlole

whict' is sdbller iftto a'laf‘ge el iAW, ApQue: cuspidately acununatB with a sabrDua
point sabrous on the margins and rough on both sides, pde beneath and sllghtly plloso
pedially @h thee Mifldith; MA&NnveBincopaNepdeho pae, broarth.iry below secondary
veiRs 1B pars inlgmedhie 5 {9 7. (fshsverusindinbtecveryienav; t eta™itl . -meoth
Btriate, kejled, ending in a naiT.w élléﬁe elus QHH B@HHQ gt aunebs farmshed
with a few white iff bristles; liguh very short, flmbnate

Page 111, line 10. Adi'. "Found recently (March 1895 by Mr- J. W. Oliver

iage in, line Tnflawa-vi JaKe Bhamo digtrict, Burma, where its native
in evergreen fores near the Iniawgyi Jak., -« . 1gp5 in leaf ouly, near MOhNYyiIN
name is Waba, Burm. Also, by the same, in 1 ebruaiy ,

under the Kachin name Lakra." .
4ANT- 1111 Icaf-branch-J7a"raZz sise 12, culm-sheath

Page 111, hﬁ» ﬁ-8 at end AW rrar? O imens)»
—reduced about J: 13, top of leaf- -sheath—enliarged [I|on| Mr. J. W. Oliver'® spec '

ANN. ROY. BUT SARD. OALC. VOL. VII.






N
\

INDEX TO SCIENTIFIC NAMES

Arundarbor  Cratium,
AHTJINDINABIA.

Humph.

acuminata, Munro
——=——— gristata, Gamble

— armata, Gambia
—=————calbsn, Munro
——=————= debilis, Thwaites
==—————(densifolia, MunrD.
elegans, Kurz
——————falcata, Nees
~—==——Falconeri, BtL ani Hook.

——————— Gallatlji, Gamble "

——"—Gammieana, Gamble

— glaucessms, P. de Beauv.
=————— Griffithiana, Munro
=————Hindsi, Munra
— ———shirsute, Munra

e e

fospida, Sfcendul.
T Hookeriana, Munro

=————intermedia, Munro
T inteupta,  Trin
TTTjaqonica, Sieb. and Zucc.
T amisarensis, Gramble
ST khasiana, Munra
= kurilensis, Rupr.
- +Kurzii, Gamble
T mavoyema,  Michaux
=~ Manmi, Gamble

* microphylla, Munro
T~ moliniformis, Hochst.
~ . Pantlingi, Gambia ,
* polystachya, Zurz
T Prainii, Gamble
T provgra,Wall.
* racemoBa, Munra
T« Boltonna, Gamble
T —— dinica, Hauce
T wathiflDra, Trin
T suberecta, Munro.
= fassdlata, Munro.
T === nxtilis, Cleghom.
T Wialkeriana, Munro .
== VWigntiana,Nesa
Arum, oBF™.on, %.inn. i

—— e

—

Boabes erindinaceg, Retx.

—— llril,'lo, Boxh,
Baxzos,

_ "5 Munro
umzAuarang, | dl. .
— ongulata, Mugpp .,

Axn

. EOY. BDT. &arop-

cALC,

f
~————floribunda, Thwaitea/

VOL. VII.

120

1B
130
11

12
19

.23

.10
41
.10

22

16
.16
13

.23
14
22
25

26
22

129

21
18

24

17
25

NN W

B2
79

qo
a7

EAMBUSA arnhemica, von Muell.
« arundinacea, Moon.
amndinacea, Willd. *.
— Arundo/llb. Klein
— atra, Ldl.
¢ aftenvata, Thwaibes
auriculata, Kurz ;.
baccifera, Boxh.
' «— Balcooa, Boxh.
Beecheyana, Munro.
——hifolia, Sieb..
— Binghami, Gamble *.
—Bitung, Husdr.

——Bitung, E6m. and Schultea .

* — Blumeana, Schultes f.
—AN\— Brandisii) Munro.
— N — brava, Ldl.

brevjflorn, Munro.

burmanica, Gamble

coesia, Sieb. and Zucc.
—calostachya, Kurz
—capenris, Rupr.

— capitata, Griff.

—capitata, Wall.

corunta, MunrD.

oifica,  Kurz

— choantisma, ~ Hassk.

—— Fahoneri, Munro.

—flagdlifera, Griff.

flexuvxa; Munro.

florilunda, Munro.

SN giganUa! Wall.
— glauca, Loddig

glaucescens, Sieb.
——gracilis, Wall.
Gyiffithiana, Munro.
———=' Helferi, Munro
ANA— humilis,  Reich,

"~ AAA_ Khasiana, Munro

——— Kingiana, Q-amble
lineata Munro.
— hngispatha, Kurz ,
— macala, Buch.-Ham.
macro—, Wall.
———mé&rginata, Mnnro.
Mastersii, Munro.
maxima, Buch.-Ham.
McChllandi, Munro
monogyna. Griff.

~——nana Boxb.
A—N— Neesiana, Am.
¢ =——— nigrociliata, Bdae
N nutans, Wall.

.29

51

+ 52

A7

E5
119

99
M
4
69
48

. 103
44
39
46
46
.90
31
18
BG
55
85
113
85

52
069
32



2 INDEX TD SCIENTIFIC NAMES.

BAMBUSA Didhami, Munro. . . . . 29
Oliveriana, Gamble 130

» orientalis, Neea . . . . 52

pallida, Munro. . . . . 37
—patellaris, Kurz . . . . B7
— picta, Ldl . . . . . . A7
——polymorpha, Munro. . . . 35
— prava, Ldl . . . . . . A7
pseudarundinacea, Steudel . . . .62

e pubtscens, Laid. .79
——gungent,-BlancQ 52
regia, Thomson. . . . .BO
reticulata, Bupr. . . . . . 27

Kidleyi, Gamble . . . . 34

————  Rilcheyi, Munrao . . . . 74
Rumphiana, Kurz . . . AT

scandtns, BLume . 112
SchizDstachyoidea, Kurz . . . .48
srriptoria, Schleua . . 122
siamensis, Kurz . . . . 60

— Sieberi, Griseb. . . . . 44
gpinjsa, BI. . . 51

spin us a, Roxb. . . ... 52

sterilis, Kurz . . . . 41

striata, Loddiges . . . . 44
—dtricta,ltoxb.. . . . . .79
Surinamensis, Eupr. . . . . A4
—— Tanea, Buch.-Ham. . . . . .79
tares, Buch.-Ham. . .33
Thouarsii, Kunth. . . . . 44

Tulda, Roxh. . . . . . , 30

» tuldaides, Munro. . . . .29
Vasaria, Herb. Ham. . . . . . 42
verticillata, Bth. 132
verticillata, Bottler. . . . . 19
verticillata, Willd. . . . . 62
vilbsula, Kurz . . . . 55

N viridi-ylaucescens, Carr. . ” . . 4L
—— vulgaria, Schr. . . . . . 43
Wightii, Munro. . . 100,127

— Wrayi, Stapf. . . . . 49
Bamlusuidet, Wall. . ' . . 2D
Uses ha baccifera, Sch.. 119

elegantissima, Hurz 115
Eheedii, Kunth. 119, 122
striJula, Munro. 123
—— travancorica, Bediome 125
DEPHALOBTADHYUM. . . . . . AD3
capitalum, MunrD . 104

flaresetna, Hurz .109
* Fuchsianus, Gamble « 107
Griffithii, Kurz . . - - 98
[alfulivm, Wunro ‘ ‘ 10§
pallidum Wunro 105
pergracile, MunrD . ... 1DB
schizostachyoide, Kurz . e 48
virgatum, Kurz 110,132
Chloothamnus chilianthns, Eiiso . . . -115
Vhuiguta amphpaniculata, Stcudel - 112

DENDHDDALAMUS . e - . . 77
———— —— Bafaooa, Voigt . . 42
Brandisii, Kurz . 90
calDstachyus, Kurz 89
— Collettianug, camble 93
— critims, Kurz 38
———— fhgellifer, MunrD 9L
——————— giganteus, MunrD . . 87
_— Qriffithianus, Hurz . . . 4M
—— Ha-miltonii, New and Am. 84
— Hookuri, Munro a3
—_— latiflorua, Munro . . .11 130
—_— longifimbrialus, Grambls 92
_— bngispathua, Kurz 89
~——=—=——"" membranaceus, MunrD 81
—_— monadelphus, Thwaites . 73
—_— A— Parishii, MunrD 93
—-— A — patellaria, Erambli; , . b5
—_— sericeus, Munro . . . BD
———_  Sikkimensis, Samble . . B2
—_— sttictus, Nees 7B
-— — Tulda, Voigt . 3L
DINUCHLDA . . . . i o 11L
=—=————_ Andamanica, Kurz . 112
—— Machllaniii, Kurz . 113
————- M'Cléllandi, Gamble . 118
————- Tjaukorreb, Biiae . 112
[}ISANTOCHLDA . - . - 51
allociliata, Kurz 7D

andamanica, Kurz
auriculata, Kurz . . . 55
— " — hetero stachya, MUQTD . L te
Kurzii, Gambia {55
N latispiculata, G-amble B7
ligulata, Gumb 1B . 57
muL TDgachya, Kurz . 63
maxima, Kurz 52

nfgrociliata, Kurz
'-—  Scortechioii, Gamble 52

verticillata, Munro .

Wrayi, Gamble bk
Ischurochloafloribunda, Blss . 41
spinosa, Biise 51
Zeleba lineata, Humph. . 47
Bumphiana, Kurz 47
Zudofjla glaucexen*, Willd. 41
MEL D CALAMUS . . . . . ua
compactifiorus, Bth. anil Hook. f. . 94
MEL DC ANN A - - . . . 118
-bambusoidca,Trin.._ . LIS
— . gracilis, Kurz . 115
— - humilis, Kurz . . 12U
humilis, Koepert . 12D



MELDCAHHAZWZU, Munro.
lutemns, Kurz
Bhndiit Steudel.
« tenuispiculgja, Eurz
virgata, Munro.
Mimcalamus Prainii, Gamble

Nastus lamféra, Easp.
Thwarsi, &]>T.
—Tjanghrreh, Srhultes

—_— BedtiDmei, Gamble
Brandisii, Gamble .

K heedii, Bentk. and Hoot. f. .

Ridlegji, Gamble
setigera, Gambh.
stridula, Thwaites

s |_ravancorica, Bth. and Hook. f.

OXYTENANTHEEA. .
dyinva, Munro
albociliata, Munro
BDurdilloni, Gamble
monosligma, Beddome
nigrDciliata, Munro .
parvifulia, Brandis
sinnata, Gamble
Stocksii, MunrD
Thwaitesii, Munro

——

_lh

Pankum arhmwns, Lam.
—r—e arhorescm§ Linn.
*——me  glaucucens, Lam.
PHYLLDSTACHYS

——— bambusDides, Sieb. and ZUDD.

— — — — Mannii, Gamble

Mgy, Steudel
nigra, |l oo

——

INDEX TD SCIENTIFIC NAMES

48
HD
122

* HB
Hl
21

. 119

112

121

. 124
. 1D0,125
N A
127

128

123

. 125

BB

SB

o 10

B

.

. 59
LT
11

oo 15
-T2

il
4
41
25
27
.28

o

PSEUDOSTACHYUM S
- compactifiorum, Kurz

Helfzi, Hurz
poljmDrphum, Munro

SCHIZDSTACHYUM ..
— gciculare, Gamble .
— —— acutiflorum, Munro
— ——— — Blumei, Nees

—————— jrachycUAum, Kurz

m—e———Chiilianthum, Eurz
—— dumetorum, Munro
———_ [V - =V

ekgantissimum, Kurz
glaucifolium, Munro
Saxskarlianum, Kurz
hindostanicumt Kurz
[rratun, Steudel
latifoliumj Gamble

parvifolium, Munro
serptntinwni, Hurz
tenue, Gamble
Zollingeri, Kurz,

TEINDBTACHYUM ...
e aftenuatum, Munro .
DulloDa, Gamble
Griffithii, MunrD
Helferi, Gamble
maculatum, Trimen .
—  Wightii, BeddDme
Thamnocalmus Fakoneri, Hook. fil.
e e pathiflorus, Munro .
THYBSOSACTIYS . .
s Dliveri, Gamble
Siamensis, Gamble
Trighmm arundinaceum, Fiach. .

longispiculatum, Hurz .

aruniinaceum, Rofa. and Sell.

9%
. IDS
. 9B

114
117
1M
. 11§
114
. 115
114
. 5]

. 114, 115
114
. 114
- 74
114
. 117

. 114, 117
114
114
114
114

.97

. D1
. 9S
1R
121

18,19

28 g

.41






INDKX TO VERNACULAR NAMES.

- —
B . Bnlurayah (Malay). . . . . . 53
Babain ILepcha). . . . . . . 19 | —telor [Malay). - : - - : 57
Bajail Beng). . . . . . . 102 | < tilan [Malay). : : : : : BB
Bajal (Ass). . . . . . . . 97 —tilan miniak (Malay). . . . . 99
Bakhal |Cachar). . . . . . . 38 Bulak butung (Malay) : : e e 93
Balkubans |Beng.). ) ] ] ) ) 43 Bundhi [W. India). . . . . . 79
Baluka (Asa). ) ) ) ) ) ) 43 Burwal (Cachar). . . . . . 35
Bamboo andong (Malay). . . . . 62 | Biltong perith (Malay). . . . . . 2
— dyawa [Malay). . . . . 62
om=— gombnng (Malay). . . . . 62 D
—hower tjeenah [Malay) . . . .41
—lrratun (Malay). . . . . 116 Dampong [Mglay). ' ' ’ ’ ) 52
— lengka (Malay) . . . . 70 Chaltur (Kukl).. . . . . . . 40
* tjeenah alous [Malay). . . . 41 Dhgwa IW. In(jla). : : : ) ) 15
Bans [Beng) . N _ _ _ _ _ 54 Ch.lwa [W. Iodlg). . . . . . 75
—__IN. India). _ . _ . . _ 79 Chiwan (W. India) . . . . N . G
W.India) . e . . . . 79 Chiwarree (W. Indig). . . . . . 75
Bansini [Beng.). _ _ . _ _ . a2 Dhoomar BB (W.. India). . . . . . 75
Banskaban (N.India. . . . . . 719 Chye (N-W. Him). .. s
Baradabbarat (And.). . . . . . 113
Bariala (Dhitt). . . . . . . A4 : D
Bnaini (Beng.) ' ' ' ' ' ' 44 1 Daral (Eeng.). . . . . . . 95
Batta-gnss (Ceylon). . . . . . 123 Den pa (Khasia). _ . _ ' . . 8
oaa (bi‘:g”['éeng) o oAy 21
. - ' ' ’ ’ ' i Deo-bans (Ass.). . . . : . 31, 33
Benti [Ass). .. ... BB pia@As). . . . . oap
Beneng (Hhasia). . . . . . . 26 DDIU [Beng) 100
Benti bans |Ass.). . . . . . . 56 ) " ’ ’ ' ’ ' ’ ’
Beru & aro). _ _ _ _ _ _ 43 Durie (Malay). . . . . . . 51
Betea bans (Ass.). . . . . . 105
Betl [Ass). . . . . . . 98j106 B
Betlia |Ass). ... . .. 2 .37 | Eea(sindia) . . . . . . 123
Bewar JMikir). . . . . .. 40
Bhalaki-makal (Ass). . . . . . 34
Bhébham [Bhutia). . . . . . 19 P
BBi'Eth\'SégSS') e 23$ Filing (Nep). . . . ... &
BiiK [Ass) . . Lo _ _ _ _ 3B Fonay (Mlklr.).. . . . . . : B5
Kjuli [Ass). . _ . _ .3 Footoong [Mikir). . . . . . . S7
Bolangibans [TJriya). . . . . . .75
Bongshing [Bhutia). . . . . . SB G
Bur)bans [W. Ddas) . . A3 g As), . 3
Buloh versumpitan (Malay). . . . . 50 : )
Bulo pan (Malay). . . . . . . 45 grg);a[g\grﬁpt;iy) ' ' ' ' ' ' 122
Bulnakar [Malay) . [ [ . " wH3]116 Gone IN ' ' ' ' ' ' ' 1b5
"——kasap (Malay) . . . . . 128 ape [Nep.). ) : : ) ) ’ ’
— matakusa (Malay) o 65 Gyawa [Bunn.). . . . . 38, 102, 107
» miniak (Malay) . . n
——Paii [Malay)" . . . 118 H
: ;::Ln:‘(lM(Z; 2'6)1)/) . : : ] o . . % | Hower gullies (Malay) 44
—rippee mdz : .« . .o liedyDD (Malay). 44
Y . . . . . . .18 konneng |Malay). A4

Axx. Rov. Bor, Gagp. Carc, Vor. VII



2

Howsr 8 eh ah (Malay)
tjutjink (Malay) .
Huda [W. India) . .

I1j IMal.)
Inkalli (5. India)
Irdl |S. India)

Jama-betiia (Beng.)

Jao (AsaJ . .
Jati |[A*s) . . . .
Jilli |Nagii) .
Jipvii |Naga)
Jutia-makal (Ass)
Jowa |ABB.)

Jowa |Beng.) .

Salak [Deccan).
Kalia (Beng.).

Ealki (Ptxma).
Rania wan |W. India).
Kama bans |Uriya).
Karail |Beng.).
Hashti |Bombay).

K &t&dsi [Deng.).
Hati |Grondi).
Hattang |D. India)
Habu-UBa-gBss (Ceylon).
Kanka [Tel.).

Kawa ulé (Hachin)
Sayinwa |Burm.) .
Rayuungwa | Magh)
Ketda |BeDg.)
Hevva [Naga).
Khang |Beng.).
Khara [Bombay) .
Khnap (KhHsia).
Hiranti |[W. Diiars).
Kobah |Burm.).
Hokwa (Ass.).
Koniaman (Han.).
Hooda (Malay)

Roonieng  (Malay).
Hutoha |Asa.)

Kulluk (Bombay).
KyaKatwa |Burm.).

Ky athaunRwa (Burm.)
Kyaungwa (Burm.)
Hyellowa [Burm.).

Laka iHachin).

Lakra (Kachin).
Latun™ |Naga).

LeUba dyahat (Malay).
— — jetam (Malay).

INDEX TO VERNACULAR NAMES.

. . M L eleba, pootee [Malay)
. . 5l , soorat (Malay)
7 j too tool (Malay)
Lomhnang (Ehaaia) . .
Luta(DhitL).
. L5 Luto [Mikir) .
» 15
.19 M

Mace (W. India).
Madang |§ingpho)
37 Madankran (Sachin)
1 Madaywa [Cliitt.)
.3 | Mali [chitt)
.6 Magar bans [Punjab)
LU Mahl-bans [Lepcba)
LR Mahlo (Nep.) .
' Mai-pang-pnk (Shan) ,
3 Maipyu |Hachin)
Mai bong [Kachin)
Maibut (Shan)
Makal (Ass.)
54 Mali jig [Nep.)
55 Mallpo (Lepcha) .
.o Manga, |W. India)
7 Manwil (Bombay)
54 Matela \W. Dliars)
7 Mes (Poona) .
51 Metunga (Bcng.) .

4 Mheem |Bhutia).
% Miknu [Lepcha).
% Mirtenga (Sylhet)
% Mitenga |Dhitt.).
I Mritenga [Dhitt.).
& Mukial |Asg.).
. - 10 Mdli_|Beng.).
L Mulkas [Tel.).

L Mundgay |Bombay).
2 Mungil [Tarn.).
%0 Myengwa [Burm.).
54 Myinwa [Burm.).
11 )
31
55 ' N
. N&l |Ass) . .
75 N alb an a|Ass.) -

. . . '& K&lbans |[Funjab)

Namlang (Khasia)
54 Ngachatwa |Burm.)
Nigal IN.-TV. Him.)

41 .
51 Nigala [Nsp.) .
37
BD
91 Oodha |W. India) .
Dra |Arr) . .
P
. . . N
. o I3k Fadhai |Rombay)
J°9 Fagjiok iLepcha) -
47 e OO0 [Lepiiha)

47 Pttgn-tulla | Dhitt.)

75

38
64

54
3

28
38
59

38

35
54, 79
3L

79

. 12D
10
10
.31
31

33
120
54
54
54
93
NG

3L
. 54
15,25

45

. . . . 120



Paia [Bcng.).

Pakedlu |Lepcha).
Pa-lan-piuan-wa |Burm.).
Palém [Lepcha)

Pa* |Lepcha)

Pao-miing (Lepcha).
Pao-shi-ding-ying (Lepcha).
Paphok [Lepcha)
Parmiok |Lepcha)
Pashipo ILepcha)
Pat-bioo INup.).
Patn [Lepcha).
Payong |Lepcha).
Pecha |Beng.)
PBBCHIB |Sylhet)
Peka (Hindi)
Pheong (Lspcha) -
Phyeam (Lepuha) .
Pogslo (LBpcha)

Pukd (Malay) .
Prong (Lepcha) .
Pshi (Lepcha)
Pugiiang [Lspcha) .
Pummoon (Lepcha).
Purphiok (Lgpcha).
Pushes [Lepcha).

Bagvet [Lepcha).
BaDabatali[Dgylon).
RincaUN..W.Him.).
Bivett (Lepcha).

Sadanapa Vedrn |TB1.).
Salia bans |Uriya)
Sampit |[Naga)
Ssiat |Ehasia)
Sejsai (Khasia)
Serim (Shasia)
Seriagjai (Khaaia)
SBrrah (Ehaaia)
Seskien [Khaaia)
SijoDg [Khasia)
Silbarda [Sylhet)
Sillea |Ehasia)
Silbh [Ehasia)
Singhani [Ngp.)
Skhen [Kbasia)
Spar (Ehasia)
Sullea [Khasia)
Sundrogai (Uriya)

Tabindeinwa (Burm.)
Talagn (Burn,,)
eTalagu.wy |Burin.)
Tan,,i|Ngp.)
Tdgliy | . Ind)

INDEX TO VERNACULAR NAMES.

12¢
D
|
. . .108
. %
1 §

. 83

- . . e B

. . "os

« o . v B8

10
B4

© . 105
. . 86
. . 3
R ]
. . 10
. . ID
.11
.. .n
N ¥
. . .3
. . 83
.10,21

97

.3S

n B5
123
13.1B

. .19
22
84

40
33

. . 115

. . . 1D5
. 102
17

- 105

55 B4,120
R
.+ . BB
. . .8
75

Tarai |ASB.).
Tekserah (SarD).
TBH barua[Sylbet).
Ternip jEhasia).
Tesero [Nnga).
Thaikwa |Burm.).
Thaikwaba (Burm.).
Thaikwabo [Burin.).
Thbaikwagyi (Barm.)

Thanawa |Burm.) . . .
ThBBshe |Burm.) . - .
lili bana |Nsp.) . .

Tinwft |Burm.) . . .
Tirriah (Naga) . . .

Titiaigala |Nep.)
Tiyawa [Burm.)
Tjankorreh [Java)
TnBDg (Hhasia)
Tokrd bans |-Nep.)
Tolli (Asa)

To mar (Ehasia)
TootDDI (Malay).
TseikdoD-mindoo |Burm.).
Tulda|BBns;.).

Tumar [Khasia).

Tumoh (Khaaia).

Turiah |Napn).

Tyrah (Ehasia).

Udha |W. ludia).
U-kaiai-namlanft |Khasiii).
UkotaDg (Hhasia).

Una ICsylon)

TJsken |Ehasia).

UskoDg (Ehasia).

TT-ar |Khasia).

Ussey (Khasia).

U-stah (Ehasia).

Vedru [Tel) . .

"W
Waba (Burm.).
Wabo (Burm.). . .
WabD-myBt-sangyé [Burm.).
Wabray (Earsn).
Wachall (Garo).
Wa-chinsa [Dachar).
Wadah [Garu).
Wadroo |Graro).
Wadiir (GrDndi).
Wagi [Ass.).
Wagok |Bnrm.).
Wahkanteh (&aro).
Wakay (Earen).
Wali [Qaro).
Walkthai |Ass.).

120

B4

43

135

31, 38, 39
101 \02
.45
. . 35
. . 69
o
84

. 109

. 43

B
. « BD
. 118
. . 38
101

97

40

44

72

131
.40
4D, 103

1 120

40

7B
25
g4

. ]2
1, 12
H4
23

54

133
88, 91
&5
54

97

40

83
ANt
54

31

71

54

91
103
38



Wa-malang |Kuki).

WamB [Karen).
Wami |Karen).
Wamuah (Garo).
TVamo (Barm.).
Wama |Burm.).
Wamuna |Ass.).
Wamyeng |Burm.).
Wanah(Maj;h).
Wanet [Burm.).
Wa-net |Buon.).
Wa-ni |Burm.).
Wanoke |GaTD).
Wanwae [Burm.).
Wanway (Burm.).
Wa-nwe [Burm.).
Wapyan (Burm.).

INDEX TD VERNACULAR NAMES.

33
57
55

A3 .

72

82

31

49

54

45

65, 54
132

86

. 103
55, 113

9S

g J. H-—Keg. No. 25BBJ—35D—7-3-BB-

Wapyu |Burm.).
Wapyugale (Burm.).
Wapyugyi (Burm.)
Wapyusan (Burm.)
Washut (Saro).
Wathabwot [Burm.).

Wati [Cacliar).
Wati (Garo).
Watoi |[Naga)

Watrai (Garo)
Watte |S. India).
Wa-ya [Burm.).
Wa-yai (Burm.).
Worra [Aaa.).

Yim-yot-pau jLepcha)

82,91
71
54
131
.70
D3
12D
31
3B
120
73

82, B8, 9, 91

82
88

B 5



ANNALS

of the
ROYAL BOTANIC GARDEN, CALCUTTA.
VOL |.—The Species of Ficus of the Indo-Malayan and Chinese Coun-
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APPENDIX-
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2. On thB Phenomena of Fertilization in Picus Roxburghii,
Wall., by D. D. Cunningham, M.B., F.R.S., C.I.E.

VDL Il *1 The Species of Artocarpus indigenous to British India, by
George King, M.B., LL.D., F.R.S., C.l.E., Superinten-
dent of the Garden.

2. The Indo-Malayan Species of Quercus and CastanDpsis, by

G. King.

VOL. ill—1. The Species of Pedicularis of thB Indian Empire and its
Frontiers, by D. Prain, M.B., F.R.S.E., Curator of the
Herbarium.

2. The Magnoliaceee of British India, by G. King, M,B., LL.D.,
F.R.S., C.I.E., Superintendent of the Garden.

3. An Account of the Genus Gomphostemma, by D. Prain.

4. The Species of Myristica of British India, by G. King.

VDL. 1V.-The Anonacese of British India, by George King, M.B., LL.D,,
C.l.E., F.R.S., Superintendent of the Garden.

PART | —Text, Frontispiece and Index.
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VDL. V—PART |I—A Century of Indian Orchids, by Sir Joseph
Dalton Hooker, M.D., R.N., F.R.S.,, K.C.S.I., CB,,
&o.

I—A Century of New and Rare Indian Plants, by
P. Briihl and G. King.

VOL. VI.-PART |—The Causes of Fluctuations in Turgescence in the
Motor Organs Df Leaves, by D. D. Cunningham,
M.B., F.R.S.,, C.I.E.
A new and parasitic species of Dhoanephora,
by D. D. Cunningham.






















































































































































1)fBW. hy.'tn :

+.. ftoy flot- Garden, “« =wia, Vol 7, PLATE 49.

Luth by G CDnas.













































Y

ArwiRoy bat fttrd Cttenii».Us)7, PLATE 84

tr. ~ AC aa’tf-s

OXYIENANTHERA THWAITESI, fodro









iy °
_|u R e T . " Jbe. Rpjr. Hot. Gemden; Oadestts, Vit 7, PLATE 87

-‘—‘-’“h lﬂ..l-.[_-_._'ﬁ
OXYTENANTHERA BOJRUILLINE Gamble . :



Ann - Ry, in. Gasden, Caleris, VL 7 PLATE 68

i

I
-

- -
o B

k|

i s T _ s SRR |-
=5
Id-

L_t'_lll 1= | =
-

'

. B M e DEMEKCZALAMUS 5T&ICTUSV



hkﬂ.h

- 4o Rtff But- Harden, GtlireUia, "Wa 7, PLATE S3.

Lud By d fi e

DENDROCALAMIS STRICTUS, Nees. ~



-
.
b1
-
Drwwn by M llnes.

*EKDROCAIAMU = =1 HIGEUS 1

. o
£on Hey Met. Carden | Cllearan, VAL 7, 7LATY 9

Fak by ft. W, Sselhury



. . . bl -
Aim. TLVf, Bat. E*r* ny, Calesea Vel % FLate %) .

DENDROCALAMUS MEMERANACEUS, Mmse. Lith 4y o' 7. Dnes.



-

Ao Rag Bet Carden, CdcutU, Vid f, FLATE 73,

Lok bya L Peng

DENDROCALAMUS  SIKKIMENSIS Gamble



Ann. Roy Bot- Gwdon, Cstciudi, Vo = '

Lotk by B N Ghovelbury.

UENDRO CAIAMUS HOOKERI,Mutvro.



=i "EP'MH.liur.tu4Am Ju Roy. Bob- On deu Caitmudi. o0 0

Trewn by AL “Uu hykU, &
PESHOd TSy DENDROCALAMUS  EHAMILTONII, Nees nod Avw: T



- 1.t i &
.._! Arm Btj. 3: o Aimw*."Wi 7, PLATE TO,

*

. LitK ky- At S
LEl AL 0 PAIKLLAR!S.G«hlr.



1 : -

.
Gasshie, Baslrisnm. 7 Ray. BM- Cuim, Cdom.i*,«ftL 7 FlIATt -~

Bewas Yy I W Chowitbuary.

. S
_ Lk 3
DENTROCALAMIS GIRANTEDS,jbaOT. MR IR e



[ SR o S Ana t*y Sa%. Oaimn, Calaaete, Y 7 FLATE 77
-

Drwr by M, Sces. DENDROCATAMUS CALOSRACHYUS K,

1tk g 0,0.11% .



I L B
',!_ ':t! 'i‘j-l-"u b

h 'F L i‘ﬂ'%‘.’ S Y

SKrfiJfl. aentente» CAnn. Fex Bot. Garden, Oalearta, ML % VLAYE 78

LUh by a @ tues

-



S tWbme o

- &
Aun Roy Bor,  (Garidas, Calssta, Wil 7, FLATE 7@

'''''''



. [ : . 3 e - : ]
' A Shy Bet. .G* Wil Gelmite, WL K T s o y
asie Bovhiues _ .

* g . @ - .' i’illui-_l‘yB. t* CWnrfw,. .
DENUH.aCALAV.US ﬁah.mmmn "



.
' W Ann. Ray: "Bd, (Wbta, Yaloutie; Vol 7, PLATE &

o/
/1
!- J
\
. ]
Ay .
~ b/ -
w
f.’. .
- M
Do - .'
: -~ (.
BN
N

[ TRD)
o

O mungmmm LONGIETMBRIATUS, Geable o F b



~ RoyBat tl«Hon, Culoi* | .. . v o

Cetrible; Barsbmato,
0

-
a ’
4 # 0
*{;" #
g
,’::.- A v
‘ W,
< N A
- 'F d
v :..“lf!_gg:‘
2
¥\
/
..‘-ﬁﬁ, /)
TR =
@ Py
Y AR
fa s
PRV T
NI
S TN
vﬁ;‘j—"fg" L
2y (e
3 _ﬁ &
v
\.l-'f'
AT A5
'sn.‘l‘fl\\" . {_4:;
-
S
fs!_' N
[ ! |
£ -
Litil& ‘.:'f 'f. ;’ :I’ll’_"-'-

.
NENDHOCALAQUS PARISHIT, M.

_""‘“- by B, E Nasa,



© v e {"Sambnii i:tr.

L]
™,

e

\ {
?.," i

b
L

Ann Foy Bow Gerden, COwletms, Wi 7, FLATE

] 'ﬁ' j
‘;{_‘ ,"'t 3
st 7 g
XM e

3 Bl .'a"“':-’. - .'.':_,".‘
WL
/

—,

L]
L}

. A
IESDROCALAMIS oyyy 0 TIALIUS, Garil.

Tath bydh L Sinflb-



Ann Boy ot Gerdan, e, VoL T, PLATE B4,

Lathy =y AL Ihida

" -



” Gamile Bopbuce ¥ ' Juz Rey. Tow  Geeden, Talouss, 8 7, BLATE 85

=y

-
S ey S

. —
e’
—
- -
I

T \_‘
pe v s N R
1 ;I:_

. S

©U U IWCHIUU PX'OF UV Ut



Ann,Hay gu-t“'ﬂ Unlouies, V&l % FLATE SS.

U<hi T a. s; Chonwdiey
'

TERNOSTACEYANA CRIPFUTHILMero



: : 5 s r —
F_ LN-. . tags Ana. Riy. Bui. tisr&ttm, Cifeutt® V. _5,_...

‘_h_:'.\[-*t_'n»» ll* TME:TM '!I‘ ug WicaTn,Bt««fc_ . /\U/\‘K-;-



§ ‘ Ana. Stjr Bot. Guriioo, dacutitaj V6L 7, PLATE 88.




e 2 s aerss ]
| A Sqp Ba Crden, Celnite, ViU 7, PLATE 88,




%

.
-

»

fm. Ry Bet. Gardan, Calowen, Wi %, PLATE ‘80.

rd
i

———— —

- e e
- e - -

. o
T ——— e iy < + |y —— A

* \\.\
s

'S
-

/ ._,...”...\\\&_ .. ..\ .L 7 J

| ——

Lk B % 5 Singh

_ Irwiu \y\a MdU



Fr oy TE, TR T T8 : :
o 4 . . Ami oy Uf— Cfci-JHS, Cilomstm, Wal 7, FLATS @




[ - . n
: - An= Boy. flev htia, Caleusea Wl 7, PLATE &2
#*n I:hﬂu. : '

Lk ‘J;\ L 7 Dass,

‘-n\yzr. ool cEpHAL gsm&‘iml PALLIDGM, Mrme,
L 5 -



Lisk by O G Daug,

. 3 ] .
"1 - Dewwn by M lienea, ngmnsmﬂnﬁls mmmmww 3
. - e ———————————



L)

Jish by K P Duss

- Belauite, Vol 7, PRATE 84

Ann. Hgp Bat- Cwdu,

el

gsuwszmumc..m

*

CEPHALOS TACHYUM






(B, &Tr, bat Gasden, (alsinas, Vil 7, Fhiccs a e.

b o o Choihury:

.



Asin Ray: Bot. Gawden, Caleurta, ¥l 7, PL

8T

SACH3(UII ThBGA, /1.




d lie. Boy. Rry Geafan Calostia, Wi 7, PLATE 37

Lids by A L Sauf

VANICAS

TNGCHLOA TJANKORREH, Bise.wr.

o M M. Ur«.



N -

Azn Aoy Bt Gerden Calemsa, W2 7 FLATE 23

‘ A\ 1| ".
W I‘llb .le'

(i
!li!,f{ [H

DINOCHLOA



-




Aun *oy Bor Guedea, Calewe, %1 7 FLaTE 200




- — .

Ann. Kay Bat ‘eiey Culcwiss, WL 7, PLATE 10%

i ] Ty

. -_*. .in..lu_..n\....r..l“w: - .Pn...—. v
Jk?.% ' w.-l e U 4
._f.__ k.“ m.s._: .rm,..&w{.%" Lt
_ 5







-
Knit. B«y Bot. Gasden, Duicuts, Vol 7, PLATE 104,




ME NA BAMBUSAOINES, Taa.







.« & —
£ Palectte. V& L PLATE M
HI:F &,‘ l.‘pm .‘.;CW &y VR




. Ann R sl Gacdan, Clour>*, Sl FOrs s

Tivls 'b_y 4 !.Bllc



@mwdmﬁﬁmcmWM%IAnﬂma

Litt fy £ ¥. Guswihurk

Ly OCHLANDRA .smm‘in*.ﬂw*



b |

. o
Ann Ty Bat fardsn, Calewsaw %L [, PLATE 300,

1

Lk Yy L ¥ Dagp.



=
=
5
B
.
i
=
i
g
<
B
@
<
N
W




Bicmua Vol 7 PLATE 12,
Ariry Roy: Bot. Garden, 7

L

§
E
5
2
g




o iy B Gl Gt W T, PIATE T8




. A By Bot Gurden, Caleswea, Wt #, FLEE La




A - . 2 - 2 ETY
‘e 3 . " .

b, ueibio Busbosen: A ¢ man ey Bay Surdons, Calgurta, Wl 7 PLATECS,
Gurrible, Bznbus _ - B SR e e . : i




Aros Raje Ban, Geotdomy Calginan, &1 7, FLATE 6 E ]

fal b

......

= ——— i Siip i ® “‘- = #-y“ﬂ-ﬁlﬂ" .I

BAMBUSA OLATARIANA, Gaeble. o - II



= 1 FLATS O
e S e -
Az Roy 5a. Gars

f




‘s A ‘m_*_ W_Z‘I.—-——-_—— - -— — —J -
J . ' .. - ,

# ‘.-_ M‘;‘&M
















