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LXXXIX.—NYCTAGINACEiE.
Herbs, shrubs or \rees. Leaves usually opposite, entire, ex

stipulate. Flowers 2-(rarely 1-) sexual, regular, sometimes dimor-
phous ; inflorescence various ; bracts often forming an involucre,

h:ee or connate. Perianth small, monophyllous, usually petaloid,

the tube persistent, enveloping the fruit ; limb 3-5-lobed, persistent

or deciduous, lobes plicate in bud. Stamens 1-30, hypogynous,
sometimes unilateral ; filaments usuallj' unequal, inflexed in bud ;

anthers included or exserted, dorsifixed, didymous. Ovary free,

l-cellerl ; style filiform, involute in bud, stigma simple or multifid
;

ovule solitary, basal, erect. Frvit membranous, indehiscent, en-

closed in the hardened perianth-tube. Seed erect, testa adherent,

albumen soft or floury, embryo curved or straight and with folded

cotyledon", radicle inferior.—Species about 220, chiefly in Trop.

America.

BOERHAAVIA, Lmn. ; Fl. Brit. Ind. iv, 708.

Frect or ditiuse herbs, often with divaricate branches. Leaves
4 opposite, often unequally paired. Flowers small, arranged in

panicles umbels or heads, pedicels jointed ; bracteoles minute,
^ often deciduous, rarely whorled and involucrate. Perianth-tube

K

<
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long or short, ovoid below ; limb funnel-shaped, 5-lobed.

Stamens 1-5, exserted. Ovary oblique, stipitate, stigma peltate.

Fruit small, 5-ribbed or -angled, viseidly glandular. Embryo
hooked ; cotyledons broad and thin, the outer the larger, enclosing

soft, scanty albumen.— Species about 30, in tropical and sub-tropical

regions of both hemispheres.

Fruit glandular on the ribs, not at the

crown :

—

Leaves of each pair very unequal, entire

or subundulate ; flowers subcapitate,

pink or purple . . . . .1. B. diffusa.

Leaves of each pair nearly equal, repand-
sinuate ; flowers in umbels, long-pedi-

celled, pink . . . . . 2. B. repanda.

Fruit wdth large semiglobose glands round
the crown ; flowers in whorls, usually

white ; leaves obtuse . . . . 3. B. verticillata.

1. B. difitisa, Linn. Sp. PL 3 ; Boyle III 312 ; Watt E. D. ;

Gooke Fl. Bomb, ii, 480. B. repens, Linn. ; F. B. I. iv, 709 ;

Collett Fl. Siml. 410, fig. 131 ; Prain Beng. PI. 862. B. repens,

vars. diffusa and procumbens, F. B. I. I. c. and Prain I. c. |B.

procumbens, Rozb. Fl. Ind. i, 146.

A difiusely branched herb ; root stout, fusiform, rootstock woody. Stems
2-3 ft. long, slender, prostrate or ascending, swollen at the nodes,

minutely hairy and sometimes viscid or subglabrous, often tinged

with purple. Leaves rather thick, arranged in unequal pairs at each
node, |-li in. long, ovate oblong or sub-orbicular, green and
glabrous above, usually white beneath ; base rounded or subcordate,

uiargins subundulate, often pink ;
petioles about as long as the blade.

Flowers minute, subcapitate, 4-10 together in small bracteolate

umbels forming slender long-stalked axillary and terminal panicles ;

bracteoles lanceolate, acute. Perianth ^ in. long ; tube glandular-

hairy ; limb red, funnel-shaped, with 5 narrow vertical bands out-

side. Stamens 2 or 3, slightly exserted. Fruit | in. long, clavate,

rouaded, viseidly glandular on the 5 broad blunt ribs.

An abundant weed within the area of this flora, and very variable in

habit and pubescence according to soil and situation. Distrib. :

Throughout India, ascending to 7,000 ft. in the warm valleys of the
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Himalaya : alai> in Ceylon and the Malay Peninsula ; extending to

China, Africa, America and the Islands of the Pacific. The root is

used medii inally and the leaves are eaten as a pot-herb. The viscid

perianth-tube containing the fruit is easily detached and thus becomes
widely distributed by animals.

2. B. repanda, Willd. Sp. PI i, 22 ; Royle 111. 312 ; F. B. 7.

»i', 709 ; Prain Beng. PI. 863 ; Cooke Fl. Bomb, ii, 480.

A diffuse subscandent herb, glabrous or pubescent ; branches 3-6 ft.

long, cylindric, glabrous or nearly so. Leaves in nearly equal pairs,

J -3 in. long, triangular-ovate, acute or acuminate, repand -sinuate,
glabrous above, pubescent beneath, base cordate or truncate

;
petioles

slender, ^-H in. long. Umbels 3-8-fld., on long slender peduncles ;

pedicels filiform, ^-1 in. long ; bracteoles lanceolate, acute. Perianth

pink, about f in. long, lobes notched. Stamens 4 or 5, much exserted.

Fruit \ in. long, clavate, obscurely ribbed, rough with glandular
projections.

Plentiful within the area, and often found climbing amongst bushes.

DiSTRiB. : Throughout the W. Peninsula ; also in Ceylon, Balu
chistan and Burma, extending to China and Australia.

3. B. verticillata, Poir. Encycl Method, v. 56 ; F. B. I. iv, 710 ;

Cooke Fl. Bomb, n, 480. Vein. Satha {Merwdra).

A decumbent or climbing annual or perennial herb ; branches long, pale,

terete, glabrous. Leaves thick, H-2^ in. long, often broader than
long, broadly ovate or suborbicular, obtuse, mucronate, usually

glabrous, margins sinuate, base usually cordate, petioles ^-f in.

Flowers in long-peduncled racemes, arranged in distant few-flowered

whorls on a slender rhachis ; bracteoles small, ovate oblong, acute,

deciduous, pedicels slender. Perianth usually white, \ in. long,

lower portion constricted above the ovule, limb funnel-shaped, lobes

2-fid. Stamens slightly exserted. Fruit | in. long, clavate, with

large semi-globose glands round the crown.

31erwara in Rajputana (Duthie). Distrib. : Punjab, Siud and in the

drier parts of the W. Peninsula ; also in Afghanistan aiv.I Baluchi-

stan, extending westwards to Syria and Trop. Africa.

The following plants belonging to genera introduced from South

America, are much grown in the gardens of North India :

—

AIiRABiLis J-ALAPA L. (Marvel of Peru)—A tall much-brancne<i

perennial herb, bearing a profusion of yellow white crimson or varie-

gated flowers. It is cultivated in all parts of India, and is sometimes
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met with as an escape. The structure of the flowers is very similar

to that of Boerhaavia. The leaves and flowers are used in native

medicine under the name of gul-abhas.

BouGAiNViLLEA SPECTABILIS, WUld. A robust thorny extensively

climbing shrub with softly pubescent branches and leaves. It

bears masses of flowers during the hot season, and at that time be-

comes a very beautiful and conspicuous object by reason of its large

and brilliant purple-coloured bracts. A very handsome variety

knoMTi as B. lateritia, with crimson or brick-red bracts, was introduced

into India about 30 years ago, and from the two original plants, now
at Saharanpur, the gardens in other parts of India have been sup-

plied.

B. GLABRA, Choisy is also largely cultivated in gardens. It is less

robust as a climber, and almost devoid of thorns ; the branches and
leaves are glabrous and the bracts are magenta-coloured. It flowers

more or less throughout the year.

XC—AMARANTACEiE.
Herbs, rarely undershrubs, erect or \\ith climbing branches.

Leaves opposite or alternate, exstipulate. Flowers small, usually

2-sexual, (rarely dioecious or polygamous), arranged in terminal

simple or panicled spikes cymes or clusters, the outer flowers of a.

cluster sometimes deformed ; bracts hyaline or scarious, never leaf-

like bracteoles 2, scarious. Perianth dry, persistent, usually of

.5 free or slightly connate hyaline or scarious segments, imbricate

in bud. Stamens 1-5, opposite the perianth-segments ; filaments

usually connate below or united with intervening membranous
staminodes in a hypogynous cup ; anthers l-or-2-celled. Ovary
1 -celled ; style sometimes simple or obsolete and with a capitellate

or small stigma, or 2-3-fid. with acute stigmas, or styles 2-3, erect

or recurved and stigmatic on the lower face ; ovules 1 or more,

amphitropous. erect or suspended from free basal funicles. Fruit

a membranous utricle, rarely a circumscisfiile or irregularly bursting

capsule, very rarely a berry enclosed in or supported by the persis-

tent perianth. Seed inverted or erect, orbicular ovate or reniform,

compressed, testa crustaceous ; embryo horseshoe-shaped or

annular, surrounding the floury albumen.—Species about 500^
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inhabiting tropical and sub-tropical regions. The family is closely

allied to the Chenopodiacect, differing chiefly in habit.

Leaves alteniate ; staminoiles none :

—

Ovary 2-many-ovule(l :

—

A shrub with scarlet berries

Herbs with circumscissile capsules

Ovary 1-ovuled ; ovule erect :

—

Flowers 2-sexual, in spikes ; fruit a erus-

taceous nut . • . .
•

Flowers monoecious or polygamous :

fruit an indehiscent or circumscissile

utricle . . . • • •

Leaves alternate or fascicled or with opposite

and alternate leaves mixed ; stamens with

interposed staminodes ....
Leaves all opposite (not fascicled) ; stamens

with or without interposed staminodes :

—

Anthers 2 -celled :

—

Flowers all perfect, in spikes :

—

.Stamens 2 ; staminodes none

Stamens 5, with interposed stami-

nodes .....
Flowers fascicled, each fascicle con-

taining one perfect flower and several

sterile ones the perianth-segments

of which become converted into

spreading hooked bristles ; stami-

nodes none .....
Anthers 1 -celled .....

1. Deeringia.
2. Celosia.

3. DiGERA.

4. amarantu3.

5. JEbva.

6. NOTHOS^RVA.

7. ACHYRANTHES.

8. PUPALIA.
9. Alternthera.

1. DEERINGIA, /?. Br. ; Fl. Brit. Ind. iv, 714.

Rambling or climbing undershrubs. Leaves alternate, petipled.

Flowers small, in simple or panic-led spikes, 2- sexual or polygamo-

<iioecious ; bracts and bracteoles scarious. Perianih-segments 5,

sepaline, free and equal or nearly so, membranous or herbaceouF,

spreading in fruit. Stamens 4 or 5, connate below in a hypogy-

nous cup ; anthers broadly oblong, 2-celled. Ovar)/ ovoid or sub-

globose, sessile or stipitate ; styles 2 or 4, subulate, connate belo^,

uniformly papillose throughout, or small sessile and capitellate ;



B AMABANTACEM, [ Deeringia.

ovules few or many, on long funicles. Fruit a small globose berry

seated on the persistent spreading perianth. Seeds few or many,
reniform, compressed ; testa black, shining, aril none ; embryo
annular, surrounding the floury albumen ; cotyledons linear,

radicle descending. Species 5-6, in Asia, Australia and the Pacific

Islands, and one in Madagascar.

D. celosioides, R. Br. Prod. 413 ; Roxb. Fl. Ind. i, 682 ; Royle

III. 320 ; F. B. I. iv, 714 ; Kannlal For. Fl. ed. 2, 323 ; Gamble

Man. 550 ; ColUtt Fl. Siml. 412 ; Prain Beng. PI. 866 ; Brand.

Ind. Trees 518. Cladostachj^s frutescens, Don Prod. 76 {excl. syn.)

Vern. Latman (Hind.), chundri (Dehra Dun).

A climbing shrub with long slender arching striate branches ; bark thin,

rough, dark-grey. Leaves 2-4 in. long, ovate or broadly lanceolate,

acuminate, enthe ; base rounded or acute, rarely cordate, petiole

J-i in. long. Flowers small, pale yellowish-green, shortly pedicelled,

arranged in simple or branching racemes 4-10 in. long and forming

terminal panicles, bracts acute. Styles usually 3. Berry globose,

\-^ in. in diam., supported by the persistent spreading perianth-

segments, scarlet when ripe. Seeds usually 3.

Found in hedges and on the outskirts of forests in Dehra Dun and
eastwards in the Sub-Himalayan tracts of Rohilkhand and N. Oudh.

It flowers during Sep. and Oct., and in the cold season the panicles

of scarlet berries render it a conspicuous object. Distrib. : Subtrop.

Himalaya from the Sutlej to Bhutan, up to 5,000 ft, ; also in Chota

Nagpur, Assam, the Khasia Hills, Bengal and Upper Burma ; ex-

tending to the Malay Islands, China and Australia. KanjUal states

that the juice of the fruit can be used as a substitute for red ink,

2, CELOSIA, Linn. ; Fl. Brit. Ind. iv, 714.

Usually annual herbs, the stems often woody below. Leaves

alternate, usually petioled. Flowers 2-sexual, in dense terminal

and axillary spikes, sessile or shortly pedicelled, white or coloured ;

bracts and bracteoles scarious, shining. Perianth-segments 5,

connate below, scarious, erect in fruit. Stamens 5, filaments

united below in a membranous cup ; anthers 2-celled ; staminodes

none. Ovary I -celled, containing 2 or more ovules attached to

long funicles ; styles short or long or none, sometimes elongating

in fruit ; stigmas simple or 2-3, subulate. Fruit a circumscissile
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capsule, membranous or sometimes corky or coriaceous. Seeds

2 or more, erect, lenticular ; testa crustaceou?, black and often

shining ; embryo annular, surrounding the floury albumen ; coty-

ledons linear, radicle descending or ascending. Species about 35,

in Trop. Asia, Africa and America.

C. argentea, Linn. Sp. PL 205; Roxb. Fl. Ind. i, 678; Rotje

III 320 ; F. B. I. iv, 714 ; Watl. E. D. ; Coihit FL SimL 4l2 ;

Prain Beng. PL 867 ; Cooke FL Bomb, ii, 486. C. margaritacea,

Linn. ; Don Prod. 76.—Vern. Safed murga-ka-phid.

An erect glahi-ous annual, 1-3 ft. high. Stem stout or slender, simple

or branching. Leaves 1--4 in. long, linear or narrowly lanceolate,

rarely ovate, tapering into a short petiole or sessile. Flowers pink
when young, beeoming white and glistening, olosely imbricate and
forming blunt or acouminate cylindric terminal spikes 1-6 in. long

and sometimes branching at the apex ; bracteoles shorter than the

perianth, linear-lanceolate. Perianth \ in. or more ; segments
linear-lanceolate, acute. Capsule J-^ in. long, elipsoid. Seeds 4-8,

compressed, subreniform, } in. in diam.

Abundant within the area, especially on cultivated ground, flowers

during the end of rainy season. Distrib. : Throughout India, culti-

vated or as an escape, ascending to 5,000 ft. on the Himalaya ; also

in Ceylon, and as an introduction in most tropical countries. Its

native country is not known for certain. The plant is used as a

pot-herb in times of scarcity and the seeds are employed medicinally.

C. CRISTATA, Linn. ; Roxb. FL hid. i, 679 ; Don Prod. 76

;

Royle IlL 320 ; F. B. L iv, 715 ; Watt E. D. ; Prain Beng. PL 867;

Cooke FL Bomb, ii, 486. C. cernua, Roxb. l. c. 680. Vern. Murgha-
ka-phul (Cockscomb).

Closely allied to the proceeding, but usu lly a taller plant and with
broader leaves and much smaller Howers. It is cultivated in gardens
as an ornamental plant throughout India and up to 5,000 ft. on the

Himalaya. It has pink crimson or yellow flowers borne on the usually

fasciated and crest- like divisions of the spites. I": is often found as

an escape, but never truly wild.

3. DIGERA, Forsk. ; Fl. Brit. Ind. iv, 717.

An annual herb ; branches angular. Leaves alternate, entire,

petioled. Flowers in axillary peduncled spikes, ternate, the 2
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outer reduced to crested scales, the central one perfect. Perianth

Bub-membranous, calycine ; segments 5, slightly connate below,

oblong, erect, the 2 outer larger. Stamens 5, hypogynous ; filaments

free, filiform ; anthers 2-celled ; staminodes none. Ovary 1-

celled, oblong, compressed, truncate ; style filiform ; stigmas 2,

recurved ; ovule solitary, erect. Fruit a subglobose crustaceous

nut, included in the perianth. Seed subglobose, erect ; testa thin,

crustaceous, brown, adhering to the albumen, embrj-o annular,

cotyledons linear, radicle descending. A single species, occurring

in India and Ceylon, and extending tp Afghanistan, Baluchistan,

Arabia and N. Africa.

D. arvensis, Forsk. Fl. JEgypt-Arab. 65 ; Royle III 320 ; F. B.
1. iv, 717 ; Watt E. D. ; Prain Beng. PI. 868; Cooke Fl. Bomb, ii,

487. Achyranthes alternifolia, Roxh. Fl. Ind. i, 674.

A slender annual weed of cultivation, cr sometimes becoming perennial

and with spreading prostrate branches. Leaves glabrous, very vari-

able, ^-3 in. long, ovate or elliptic, acute or rounded at the apex,
base rounded or cuneate, margins often tinged with red

; petioles

slender, |-1 in. long. Flowers sessile, forming lax axillai-y peduncled
spikes 1-5 in. long ; bracts and bracteoles shorter than the perianth,

ovate-lanceolate, acute, submembranous, persistent. Perianth pink,
•i in. long ; segments ovate-oblong, acute. Fruit l--^^ in. in diam.,
slightly compressed and margined, muriculate.

Common and widely distributed over the area of this flora, floAvering

usually after the rains are over. Distrib. : Plains of N. India from
the Punjab to Bengal, and in Western C. and S. India ; extending to

Ceylon, Afghanistan, Baluchistan, Arabia and N. Africa. The leaves

are often used as a pot-herb.

4. AMARANTUS, Linn. ; Fl, Brit. Ind. iv, 718.

Erect or decumbent annual herbs. Leaves alternate. Flowers

small, monoecious or polygamous, arranged in axillary clusters or

in dense terminal and axillary spikes or panicles ; bracts herbaceous,

often persistent ; bracteoles 2. Male fl. : Perianth of 5 (rarely, 1-3)

membranous ovate-lanceolate segments. Stamens 5 (rarely 1-3) ;

filaments free, subulate or filiform ; anthers 2-celled ; staminodes
none. Fem. fl. Perianth -segments oblong or spathulate, erect in

fruit. Ovary ovoid, compressed ; style short or none, stigmas 2 or
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3 ; ovule solitary, subsessile, erect. Fruit an orbicular or ovoid
compressed utricle, or a circumscissile membranous or coriaceouB

capsule, entire or 2-3-toothed at the apex. Seed erect, orbicular,

compressed, testa crustaceous ; embryo annular, enclosing the

floury albumen, cotyledons linear, radicle inferior. The number
of species cannot be definitely determined, as a large proportion

of those described as such are known only in cultivation. Many
of them are widely distributed in tropical and subtrop. regions

of the world either cultivated or as weeds.

Bracteoles awned or setaceous, equalling or exceeding the sepals ;

fniit dehiscent, circumscissile :

—

Stamens o ; Sepals 5 :

—

Leaf-axils with 5 spines ; stems terete
;

leaves ovate or oblong, obtuse ; bracts

setaceous ; flowers in dense or lax spikes . 1. A. sphwsus.

Leaf-axils not spinous ; stems striate
;

ieaves elliptic of" ovate-lanceolate ; bracts

acicular ; spikes thyrsoid :

—

Leaves acute or acumuiate ; bracts re-

curved, much exceeding the oblong-lan-

ceolate accurainatc sepals . . . 2. A. paniculatus.

Leaves obtuse, rarely acute ; bracts hardly
recurved, not greath' exceeding the ob-

ovate mucronatc sepals . . . 3. A. candolus.

Stamens 3 ; sepals .*) ; leaves obtuse or emar-
ginate :

—

Stems branching above the middle, yielding

under cultivation only one crop annually . 4. A. gangeiicns.

Stems branching near the base, yielding

several crops annually .... A. gangeticusx&T.

tristts.

3racteole8 acute, hardly awned, shorter than the
sepals ; fruit usually indehiscent ; leaves obtuse,
rounded or notched ;

—

Stamens 3 ; sepals 3 :

—

Fruit with an acute apex, indehiscent,
rugose ; dusters axillarj' and in terminal
panided slender spikes . . . 5. A. viridis.
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Fruit blunt at the apex :—

Fruit orbicular or broadly ovate, indeiiis-

cent, membranous :—

•

Procumbent ; leaves small, 2-lobed
;

clusters all axillary . . . G. A. Blitum.

Tail, succulent ; leaves large, oblong
or rounded ; clusters axillary and
in terminal simple or lobed spike's . A. Blitum var^

oleracea.

Fruit ovoid, rugose, indebiscent or dehis-
cent ; leaves obtuse, rarely retuse or
2-lobed ; clusters all axillary . . 7. A. j^olygamus.

Stamens 2 ; sepals 2 ; fruit orbicular, com-
pressed, membranous, indebiscent ; clusters

minute, all axillary ; leaves small, linear-

oblong, obtuse or 2-lobed at the apex . . 8. A. tenuifoliu-s.

1. A. spinosns, lAnn. Sp. Fl. Qyl ; Roxb. Fl. Ind. Hi, 611 ;

F. B. I. iv, 718 ; Watt E. D.; Comm. Prod. Ind. 63 ; Prain Beng.
PI. 869 ; Cooke Fl Bomb, ii, 488.—Prickly Amaranth.

An erect spinous herb. Stems terete, glabrous, hard, often tinged with
red ; branches grooved, armed with sharp straight divaricate spines
m the leaf axils. Leaves 1-^-4 in. long, ovate or lanceolate, obtuse
and spine-tipped, glabrous on upper surface, often scurfy beneath ;

main lateral nerves close, prominent beneath
;
petiole equalling or

shorter than the blade. Flowers many, sessile, in dense axillary
clusters or in terminal and axillary more or less interrupted spikes ;

bracts usually longer than the sepals, linear and tipped with a bristle.

Perianth of male flowers y^-| in. long, with ovate acute bristle-

tipped segments
;
perianth of female flowers much smaller and with

oblong obtuse apiculate segments. Stamens 5. Capsnle -^^ in. long^

ovoid, thickened above, rugose ; styles 2, spreading. Seeds black
and shining.

Found abundantly in all parts of the area, and often troublesome as a
weed in fields and gardens. Distrib, : Throughout India and in

Ceylon, ascending to 5,000 ft. on the Himalaya ; extending to all

tropical countries. The ashes of this plant are used in dyeing, the
leaves are often eaten as spinach, and the roots are much used in.

native medicine.
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2. A. paniculatus, Linn. Sp. PL ed. 2, 1406 ; F. B. I. iv, 718 ;

Watt E D. • Comm. Prod. Ind. 63 ; Ikithie Field and Gard. Crops,

N. W. Prov.and ( udh, part Hi, 23, t. 68 : Collett Fl. Siyjil. 411 ;

Prain Beng. PL 870 ; Cooke FL Bomb. H, 489 ; A. frumeii-

taceus, Buch.-Ham. in Roxb. FL Ind. Hi, 609; Royle IIL 320 ;

A. DC. LOrig. PL Cult. 382. A. Anardana, Buch.-Ham. ; Royle

III. 327.—Vern. Chua, marsa, batint, etc.

Altairrobust annual, up to ft. high or more. Stem stout, grooved

stria'te and often tinged with red. Leave'? 'i-O-in. long, eUiptic or

ovate-lanceolate, acute or acuminate, base cuneate ;
mam lateral

nerves slender, prominent beneath ;
i^etioles 1-4 in. long. Spikes

dense, many-flowered, subsquarrose, red, green or golden-coloured,

the whole forming a thyrsoid panicle of which the central spike is

the longest ; bracts recurved, much longer than the sepals. Perianth

V-J in loner. Sepals 5, oblong, lanceolate, acute and shortly awned.

S^tamen.^ 5.
"^

Fruit a capsule, i in. long, ovoid and narrowing to the

apex ; styles usually 3, short. Seeds subglobose, white, red or black.

Cultivated as a cold-season crop within the area, but chiefly in the Sub-

Himalayan tracts ; it is also found as an escape. The minute seeds

are verv nutritious and afford wholesome food for a large number of

the poorer class of latives. Distrib. : Largely grown a.s an autumn

crop on the outer Himalayan ranges up to 10,000 ft. or more, as well

as in the hillv districts of Peninsular India. It forms a very hand-

some crop when in full flower, especially on the Himalaya where it is

usuallv grown in terraces, the crimson and golden kmds mixed to-

gether. The plant occurs also in E. and W. Asia and in Africa,

either cultivated or as an escape.

3. A. caudatus. Linn. Sp. PL 990 ; F. B. I. iv, 719 ; Watt

E. D. ; Comm. Prod. Ind. p. 63 ; Duthie Field and Gard. Crops,

part Hi, 24, t. 68 A ; Collett FL Siml. 411 ; Prain Beng. PL 870 ;

Cooke FL Bomb, ii, 491.—\evn. Keddri-chua.

Similar in many respects to A. paniculatus, but in its typical state it

may be distinguished by its smaller size, the obtuse leaves and by

the very long and droojping terminal spike ; the bracts also, which

are hardlv recurved, do not greatly exceed in length the obovato

nmcronate sepals ; also the utricle and seeds are smaller, the

latter, as in A. paniculatus, varying very much in colour and shape.

This plant is cultivated for its grain in the northeru portion of the area

as a cold season crop, and also on the neighbouring Himalaya, where.
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the grain is known under the name of rdmddna. It is much grown
in English gardens as Avell as in India as an ornamental plant under
the name of " Love-lies-bleeding." In the v/arm.er parts of Africa
it takes the place of A. paniculatus as a grain-yielding crop.

4. A. gangeticus, Lin7i. Syst. Nat. ed. 10., 1268 ; Foxb. Fl. Ind:
hi, 606 ; Boyle III. 321 ; F. B. I. iv, 719 ; Watt E. D.; Comm. Prod.
Ind. 62 ; Duthie Field and Card. Crops, part lii, 17, t. 67 ; Train
Beng. PI. 870 ; Cooke Fl. Eomh. ii, 489. A oleraceus, Willd. {not

Linn.) ; Roxb. I. c. 605 ; Watt E. D.; Comm. Prod. Ind. 62.

A. lanceolatus, Roxb. I. c. 607 ; Watt E. D.; Comm. Prod. Ind. 62.
A. atropui'pureus. Roxb. I. c. 608 ; F. B. I. iv, 722 ; Watt E. D.
A. tricolor, Willd. ; Roxb. I. c. 608. A. melancholicus, Willd.

;

Roxb. I. c. 608 ; Boyle III. 320 ; Watt E. D. A. Uvidus, Willd.;

Roxb. I. c. 605 ; Watt E. D. ; Comm. Prod. Ind. 62.—Vein.
Lal-sag, chaulai-sdg, labra (Merwara).

An erect stout glabrous annual. Ste7n 2-4 ft. high, branching above
the middle, grooved and striate, glabrous or nearly so, often tinged
with purj)ie. Leaves very variable both as to size and colour, rhom-
boid or deltoid-ovate, obtuse or emarginate and often apiculate at
the apex, tapering to the base and decurrent on the petiole

;
petioles

up to 3 in. long. Flowers in axillary clusters and also forming long
interrupted spikes ; bracts membranous, exceeding the perianth,
narrowly lanceolate and tipped with a slender awn. Perianth \ in.

long. Sepals 3, lanceolate, tipped with a long capillary awn. Stamens
3. Capsule j— in. long, ovoid abruptly narrowed at the apex, nigose,
membranous ; styles 3, distinct. Seeds lenticular, black and shining.

Largely cultivated throughout India and in Ceylon and in other parts
of Tropical Asia ; also in Trop. Africa and America. This h an
extremely variable plant especially in Bengal. The species de-
scribed by Roxburgh, and enumerated a^bove as synonyms of A.
gangeticus, are regarded by Prain as representing M^ell-maVked races,
some of which, and more particular!}' A. oleraceus, include many more
or less distinguishable and definite sub-races or cultivated forms.

Vae. tristls, Prain Beng. PI. 870 ; Cooke Fl. Bomb, ii, 490. A. tristis,

Willd.; Roxb. Fl. Ind. Hi, 604. A. ipolyg&mus, Willd. {not of Linn.) ;

Roxb. I c. 603. A. mangostanus L.; F. B. I. iv, 720 ; Watt E. D. ;

Prain Beng. PI. 871. An annual herb, branching from near the base.
The leaves are as variable in shape and colour as are those of the
type, from which it chiefly difiers in that the plants can be cut down
several times without injuring them, a new crop of shoots springing
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up. Roxburgh tstatos that tlio plant is known only in cultivation,

and that it is held in givat estoem as a pot-herb by all rrlasses of
the natives.

—

A. wango^tanus, L. is very probably only a stunted
and prostrate form of A. gangcticiis, or a feral state of the variety
tristis as suggested bj' Prain. A. polygamvs of Roxburgh (now re-

garded as a synonym of A. tristis) is described by him as. sometimes
having the terminal clusters in spikes as in A. gangeticvs.

5. A. viridis, Linn. Sp. PL ed. 2, 1405 ; Hoxh. Fl. Ind. in, 605 ;

F. B. I. ii\ 720 ; Watt E. D. ; Comm. Prod. Ind. 63 ; Prain Beng.

PL S71 ; Cooke FL Bomb, ii, 490. A. fasciatus, Roxb. L c. 609.

An erect much-branched glabrous annual, 1-2 ft. high ; branches
sulcate, often tinged with purple. Leaves 1-3 in. long, ovate or

deltoid-ovate, rounded and usually notched at the ai>ex. the base

tnincate or cuneate, petioles i-2 in. long. Flowers shortly stalked,

pale-green, arranged in small axillary clusters and in slender axillary

and terminal panicled spike-like racemes ; bracts shorter than the

sepals, ovate-oblong, acute, membranous and with a green keel.

Sepals 3, similar to the bracts, but longer. Stainens 3. Fruit in-

debiscent, compressed, suborbicular, acute, rugose. Seeds minute,

lenticular, black and shining.

Acommon weed in cultivated ground throughout India, flowering during

the rainy and cold seasons. It is widely distributed in all tropical

countries, and may be easily recognised by its slender panicled spikes

and indehiscent herbaceous fruits. The tender tops are eaten.

Roxburgh's A. fasciatus is regarded as a sport with a pale crescent-

shaped band across the leaf.

6. A. Blitum. Linn. Sp. PL 990; F. B. L iv, 721 : Watt E. D.;

Prain Beng. PL 871.

A glabrous prr»cumbont annual. Leaves small, long- pet ioled, oblong

ovate or rounded, usually 2-lobed at the ajjex ; base acuite. Flouers

in axillary clusters. Sepals 3, shorter than the utricle, linear-oblong

or lanceolate, obtuse and apiculate or acute. Stamens 3. Utricle

orbicular or brordly ovate, membranous, usually indehiscent.

A common weed throughout India and in Ceylon, extending to many
other countries in temperate and tropi'-al regions. The plant is much
used as a pot-herb in India.

Var. oleracea, F. B. 1. iv, 721 ; Watt E.D. : Dvthic Field and Garden

Crops, part Hi, IS ; Praiix Beng. PL 871 : Cooke FL Bomb, ii, 490.~
Vera. Chaulai.—A tall erect glabrous succulen*^^ herb. Stem stout,.
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grooved and striate. Leaves li-2^ in. long, ovate-oblong or rounded,
usually notched at the apex ; base cuneate ; nerves prominent

, beneath
; petioles 1-2* in. long. Flowers in axillary clusters and in

terminal simple or branched spikes ; bracteoles shorter than sepals.
Sepals 3, linear-oblong, obtuse or acute. Stamens 3. Utricle -j^- in!
long, broadly ovate and with a blunt apex ; styles 3, very short'.
Seeds lenticular, dark-brown and shining.—Cultivated throuo-hout
India and in Ceylon. The leaves are extensively used as a pot-herb
and in the submontane tracts of Garhwal and Kumaon ; this plant
is grown also for its grain, and the parched seeds are either'eaten with
milk or mixed with sugar and made up into sweetmeat balls {Iddus).

7. A. polygamus. Linn. Amoen. Acad, iv, 294 ; Royle, III. 321 •

F. B. I. iv, 721 ; Watt E. D. ; Comm. Prod. Ind. 63 ; Prain Beng.
PI 871 ; Cooke Fl. Bomb, ii, 491. A. polygonoides, Willd. Roxb
-Fl. Ind. Hi, 602 ; Royle I. c.

' '

A diminutive annual glabrous Weed. Stems prostrate or ascending
striate. Leave.s |-1 in. long, obovate, obtuse, rarely retuse or some-
what 2-lobed at the apex, often rigid and apiculate, base tapering •

petioles l-h m. long. Flowers few, in axillary clusters
; bracteoles

membranous, shorter than the sepals, lanceolate-oblong sliahtlv
awned, mid-nerve prominent. Peria.itk ^^-yV in. long. Sepals 3,
ovate-oblong, awned. Stamens 3. Fruit ovoid, ragose, taperinc^ un-
wards, usually circumscissile

; styles 3, distinct, ^eec^^ lentic^ular,
black and shinmg.

-A common weed in gardens and cultivated land throughout' India and
in Ceylon, extendmg to Trop. Africa. Though not cultivated, this
plant IS largely used m India as a pot-herb, and is considered to bevery wholesome. It is closely allied to A. Blitum.

m 'p ^ ioi
^^^

•
'^"" ^- ^-

'

-P™" -»«»»• PI- m ; Cook^
J! I. Bomb. II, 491.

A glabrous annual weed
; branches many from the root, 6-18 in longspreadmg, prostrate or ascending. Leaves i-l in. long linear oroblanceolate-ob ong rounded and usually nofched at the apex, basetapermg

;
petioles i-* m. long, often obscured by the decui^eni leaf!blade. Flowers in minute axOlary clusters, bracteoles sho^Lr thanthe sepals, ovate-lanceolate, obtuse, mid-nerve green Periardh^

Utricle mdehiscent, ^\ m. in diam., orbicular, compressed membranous, plicate when diy. Seeds lenticular, br^wn and sMnin^
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A common weed in the plains of N. India ; also in Western India,
extending to Trop. Africa and other ^va^m countries.

5. .ffiRUA, Forsk. ; Fl. Brit. Ind. iv, 727.

Erect prostrate or climbing herbs or undershrubs. often voody.
Leaves alternate opposite or fascicled, i^/c-w^^r* small or minute,
in simple or panicled spikes, 2-sexual or polygamous ; bracts and
bracteoles small. Perianth membranous or papery, sepaline, 5
(rarely 4) -lobed ; segments equal or the outer broader. Stamens
5, rarely 4 ; filaments subulate, connate, \^ith short or long
intervening staminodes in a short hypogynous cup ; anthers

2-celled. Ovary ovoid or subglobose ; style simple, long or short,

stigma ca]iitellate or stigmas 2 ; ovule solitary, pendulous from
a long basal funicle. Fruit a membranous utricle or a circum-
scissile capsule with a coriaceous crcwn. Seed inverse, testa

coriaceous ; embryo annular, surrounding the floury albumen,
cotyledons linear, radicle superior.-—Species about 15, in Trop. Asia

and Africa.

Spikes axillary and terminal :

—

Erect ; leaves alternate, flowers dicecious . \. JE. tomentosa.

Climbing ; leaves alternate and opposite ; flowers

2-8exual . . . . . . .2. ^. scandens.

Spikes all axillary : leaves alternate ; flowers 1-

sexual and 2-sexual . . . . .3. ^. lanata.

1. 2E^. tomentosa, Forsk. Fl. jEgypt.-Arah. cxxii and 727 ; Fl.

Trop. Afr. vi, 37. J£. javanica, Wight ; Boyle III 320; F. B. I. iv,

727 ; Watt E. D. ; Cooke Fl. Bomb, it, 493. JE. Bovii, Edgew. in

Journ. Linn. Soc. vi, 206. Achyranthes incana, Boxb. Fl. Ind. i,

671.—Vem. Chin (Merwara).

A hoary tomentose undershrub, 2-3 ft. high. Stem branched, terete, as

thick as a goose quill, densely stcllate-tomentose. Leaves alternate,

sessile or nearly so, \-2h in. long, linear-oblcng or oblong-spathulate,

acute obtuse or somewhat refuse, densely tomentose. Flouerx dioeci-

ous, sessile, in densely woolly oblong or linear spikes 1-6 in. long and

forming leafless terminal panicles ; bracteoles ovate, acute, hyaline.

Male flowers : Perianth about -jV in. long. Sepals elliptic-oblong,

woolly on the back. Ovary rudimentary, with short style and bifid.
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stigma. Fem. flowers : Perianth -Jy in. long. Sepals subacute, api-

culate. Stigmas 2, equalling the style. Utricle broadly ovoid.

Seeds dark-brown and shining.

Abundant in the dry western and south-western portions of the area,,

also in the Sub-Himalayan tracts of Rohilkhand and N. Oudh.
DiSTKiB.: Punjab, Rajputana, Sind, Central India and southwards
through the W. Peninsula to Cevlon, also in Burma and Baluchistan,

extending to Arabia, 'L'rop. Africa and the Cape de Verde Islands.

Edgeworth insists that his J5. Boni is a distinct species. It has much
narrower leaves and is sweet-scented, whilst ^tS. javanica, which grows
with it, is not. Bossier regarded it as a variety. I have seen no
specimens from the area of this flora.

2. JE. scandens. Wall. Cat. 6911 ; Royle III. 320 ; F. B. I. iv,

727 ; Watt. E. D. ; Collett Fl. Siml. 414 ; Prain Beng. PL 874 ;

Cooke Fl. Bomb, ii, 492. Acliyranthes scandens, Roxb. Fl. Ind.

i, 676.

A climbing undershrub with long hoary tomentose branches. Leaves

alternate and opposite, 1-J--4 in. long, elliptic -lanceolate or ovate,,

obtuse or acute and mucronate, glabrous or softly hairy, base taper-

ing into a short petiole. Flotvers silvery-white, 2-sexual, arranged in

ovoid or cylindric axillary and terminal subsessile white-woolly

spikes |-1 in. long, the spikes often in pairs and forming a lax terminal

panicle ; bracteoles shorter than the sepals, ovate, acuminate.

Perianth -^o ^^- long. Sepals lanceolate, acuminate. Utricle broadly

ovate, acute. Seeds lenticular, black and shining.

Common in most parts of the area in waste ground, and often found
climbing amongst bushes . Distrib.: Plains of Upper India from
the Punjab to Bengal and Assam ; outer Himalayan ranges from
Kumaon to Bhutan up to 5,000 ft., also in C. and W. India and ex-

tending to China, Malay Islands, Pliilippines and Trop. Africa.

3. IE. lanata, Juss. in Mus. Par. ii, 131 ; F. B. I. iv, 728 ;

Watt E. D. ; Prain Beng. PI. 874 ; Cooke Fl. Bomb, ii, 493.

Achyranthes lanata, Linn. ; Roxb. Fl. Ind. i, 676.

An erect or prostrate undershrub. Branches many from a stout woody
rootstock, terete and striate, pubescent or woolly. Leavers petioled,

alternate, f-1 in. long, those of the branches smaller, elliptic-obovate

or suborbicular, obtuse or acute, entire, pubescent above and usually

white-woolly beneath. F/ower-s minute, greenish-white, sessile, 1-or

2-sexual, arrangf^d in small dense axillary heads or spikes which are
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sometimes crowded into globular dustera ; bracteoles ovate, concave,
apiculate. Perianth -^g in. long, oblong, obtuse and often apiculate,
sUkily hairy on the back. Utricle ovoid, acute. iSecdn black and
shining.

An abundant weed over the greater portion of the area. Distrib.;
Throughout the hotter parts of India and up to 3,000 ft. on the hills ;

also in Ceylon, extending to Aia.bia, Trop. Africa, Java and the
Philippines. I'his plant is in general appearance very similar to,
and may easily be mistaken for, Nothosoerva hrachiata. The woolly
spikes are often used for stuffing pillows.

JE. MoxsoxiA, Mart. ; F. B. I. iv, 728 ; Prain Beng. PL 874 ; Cooke
Fl. Bomh. a, 493. Achyranthes Monsonia, Pers. ; Roxb. Fl. Ind. i,.

073.—This species will very probably be found growing within the
dry southern border of the area of this flora. It is common in Chota-
Nagpur, W. Bengal, in C. and W. India, as well as in Burma. Leaves
tilifoim, iu fascicles ; flowers in peduncled spikes, 2-sexual, pale pink ;

perianth-segments i.

6. NOTHOS^RUA, Wight ; Fl. Brit. Ind. iv, 726.

An annual with opposite spreading branches. Leaves opposite
Flowers very minute, 2-sexual, woolly, arranged in axillary solitary

or clustered spikelets, bracteate and 2-bracteolate. Sepals 3-5,

hyaline, obtuse, l-nerved. Stamens usually 2, free ; anthers 2-

celled ; staminodes none. Ovary oblong, compressed ; stigma
subsessile, capitellate ; ovule solitary, pendulous from a long basal
funicle. Fruit a membranous oblong compressed utricle, enclosed
within the perianth. Seed inverse, lenticular ; testa crustaceous

;

embryo hooked, surrounding floury albumen ; cotyledons linear,

radicle superior. A single species, found in Asia and in Trop.
Africa.

N. brachiata, Wight Ic vi. 1 ; F. B. 1. iv, 726 ; Watt E. D. ;

Cooke Fl. Bomb, ii, 496. Pseudanthus brachiatus, Wight Ic. v, t.

1776 {excl. analysis), and vi, t. 1776 his, fig. B.

An erect slender herb, 1-2 ft. high, glabrous or minutely puberulous.
Stem branched from the base, branches spreading. Leaves thinly
membranous, J-l^ in. long, elliptic-lanceolate, acute or subobtuse,
tapeiing to the base

; petiole short or obscure. Flowers sessile,.

glLstening-white, crowded in small dense axillary subsessile cylindric.
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spikes ^-^ in. long ; bracts and bracteoles hyaline, acute, persistent.

Perianth
-J^^

in. long, villous with silky hairs. Sepals acute or sub-

acute, hyalme. Seeds minute, black and shining.

Near Saharanpur (Edgeworth), Moradabad (T. Thomson), Oudh

(Wallich), Bundelkhand and Merwara (Duthie). Distrib.: Punjab

Plain, Sind, C. Prov., and south to Mysore and Ceylon ; also in

Burma, extending to Mauritius and Trop. Africa. This plant is very

similar in general appearance to ^rua lanata.

7. ACHYRANTHES, Linn. ; Fl. Brit. Ind. iv, 729.

Herbs, often woody below. Leaves opposite, entire, petioled.

Flowers 2-sexual, in slender simple or panicled spikes, soon deiSexed;

bracts and bracteoles spinescent. Perianth-segmenis 4-5, sepaline,

rigid, somewhat connate below, lanceolate, aristate, shining,

at length hardened and strongly ribbed. Stamens 2-5 ; filaments

connate at the membranous base, with as many quadi'ate stami-

nodes, each of which is toothed or has a toothed scale at its back ;

anthers 2-celled. Ovary oblong, subcompressed ; style filiform,

stigma capitellate ; ovule solitary, pendulous from a long basal

funicle. Fruit an oblong or ovoid utricle, areolate or rounded

at the apex. Seed inverse, oblong, testa coriaceous ; embryo

annular, surrounding the floury albumen, cotyledons linear or

lanceolate, radicle erect.—Species about 15, in tropical and subtro-

pical regions.

A. aspera, Linn. Sp. PI. 204 ; Roxh. Fl. Ind. i, 672 ; Royle III,

321 ; F. B. I. iv, 730 ; Watt E. D. ; Collett Fl. Siml. 414 ; Prcin

Beng. PI. 875 ; Cooke Fl. Bomb, ii, 495. Vern. Chirchita.

A coarse weed, 1-3 ft. high. Stem erect, simple or slightly branched ;

branches striate, pubescent. Leaves very variable, up to 5 in. long,

elliptic obovate or suborbicular, usually rounded at the apex, tomen-

tose or velvety on both surfaces, rarely glabrate
;
petioles |-f in.

long. Flowers many, greenish-white, sharply deflexed against the

stout pubescent rhachis of the terminal spikes which elongate in fruit

up to as much as 20 in. in length ; bracts shorter than the perianth,

ovate, acuminate, aristate, persistent ; bracteoles about as long as

the bracts, ending in a spine which hardens in fruit and remains

attached to the fruiting perianth. Perianth ^-Jin. long, glabrous

and shining ; sepals ovate-oblong, acuminate, white-margined.
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Stamens 5 ; staininoiUS truncate, iimbtiate. Utricle oblong, enclosed
in the hardened ptsrianth. Seed subcylindrical, with a truncate apox,
brown.

A vory ooramctn weed of way-sides and waste places all over the area.
DisTRiB. : Throughout India and in Ceylon, extending to Trop. Asia,
Africa, Australia and America. The plant is used medicinally for
various purposes. There appears to bo amongst many of the peasant
people of X. India a general belief in its efficacy as an antidote for
the poison of snakes and scorpions. Colonel Madden mentions that
in Oudli the plant is considered to have a paralizing eilect on scor-
pions. The fruit, when ripe, becomes easily detached from the rhachis,
carr\nng with it the hardened persistent perianth to which are
attached the spine-like bracteolcs.

8. PUPALIA. Juss. ; Fl. Brit Ind. iv, 723.

Herbs or undershrubs. Leaves opposite, petioled. Flouers
fascicled in simple or panicled spikes ; fascicles containing one
perfect flower, and several imperfect ones, the perianth-segments of
which are reduced to stellately spreading hooked bristles ; bracts and
'bracteoles scarious ; perianth-segment* of perfect flowers 5, slightly

connate below, herbaceous, rarely equal, lanceolate, acuminate,
3-5-nerved. Stamens 6, filaments slightly connate below, anthers
2-celled, s-taminodes none. Ovary ovoid, style slender, stigma
capitellate ; ovule solitary, pendulous from a long basal funicle.

Fruit an ovoid membranous utricle, enclos^ed in the perianth, its

apex areolate. Seed inverse, lenticular, rostellate, testa thinly
coriaceous, embryo annular; cotyledons linear, flat, radicle ascending.—Species 5, in Asia and Africa.

P. lappacea, Juss. in. Ann. Mus. Par ii^ 132 ; F. B. I. iv, 724;
Prain Bcng. PI. 872 ; Cooke FL Bomb, ii^ 497.

A large straggling undershrub ; branches terete, tomentose. Leaves
petioled, membranous, lA-4 in. long, ovate or elliptic, acute or acumi-
nate, tomentose on both surfaces, ciliate ; base rounded or shortly
cuneate ; main nerves many, prominent beneath. Flowers in approxi-
mate or distant clusters arranged in terminal spikes 4-10 in. long ;

rhachis slender, tomentose ; bracts \-\ in. long, ovate, acuminate,
pungent, villous ; bracteolee \ in. long, ovate-oblong, apiculate, con-
cave. Perianth -i in. long. Sepetls lanoeoLite, aristate, 3-nerved,
densely white-woolly. Sterile flower." reduced to a number of un-
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equal glabrous hooked awns, enlarging, stellately spreading,

yellowish during the fruiting time and supported during the flowering

period by a lanceolate acute 3-nerved aristate bracteole. Utricle

thinly membranous, oblong and abniptly narrowed to the apex.

Seed y'g in, long, ellipsoid, compressed, black and shining.

Dehra Dun, Siwalik range and in the Sub-Himalayan tracts eastwards ;

also in Bundelkhand and Merwara. Flowers towards the end of the

rainy season. Distrib.: Behar, Punjab Plain and up to 3,000 ft. on
the W. Himalaya ; also in Rajputana, Sind. and Deccan Peninsula,

extending to S. E. Asia, Trop. Africa and Madagascar.

9. ALTERNANTHERA, Forsk. ; Fl. Brit. Ind. iv, 731.

Herbs, usually prostrate. Leaves opposite. Flowers 2-sexual,

small, white, in axillary often clustered heads. Perianth-segments

5, sepaline, unequal ; anterior and 2 posterior flattened v the 2

lateral ones innermost, concave. Stamens 2-5 ; filaments short,,

connate in a short cup, with or without interposed staminodes ;

anthers 1 -celled. Ovary suborbicular or ovoid, style very short,

stigma capitellate, rarely 2-fid. ; ovule solitary,, pendulous from a

long basal funicle. Fruit a compressed orbicular or obcordate

utricle, often with thickened or winged margins. Seed inverse,

lenticular, testa crustaceous ; embryo annular^ surrounding the

floury albumen, cotyledons narrow, radicle superior.—Species

about 16, in tropical and sub-tropical regions, abundant in

Australia and America.

A. sessilis. R. Br. Prod. 417 ; Boyle III. 320 ; F. B. I. iv, 731 ,-

Watt E. D. ; Collett Fl. Siml. 415 ; Prain Beng. PI. 875. A. triandra.

Lamk. ; Cooke Fl. Bomb, ii, 499. A. prostrata, Do7i. Prodr. 86,

Achyranthes triandra, Roxb. Fl. Ind. i, 678. Vern. Ghardughi
(Rohilkhand).

A prostrate herb ; branches manj', often rooting from the lower nodes,,

glabrous or the younger ones with 2 opposite lines of hairs. Leaves
shortly stalked, glabrous and rather fleshy, |-2 in. or more long,
linear-oblong lanceolate or elliptic, obtuse or subacute, sometimes
subdenticulate. Flowers sessile, white and shining, arranged in small
axillary sessile heads ; bracteoles ovate, scarious. Perianth ^^'\ in.

long. Sepals ovate, acute, l-nerved,^ scarious. Ovary broader thau
long, compressed. Utricle broadly obcordate, margins thickened.
Seed suboibicuiiir.
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Commcn in all parts of the area in waste places and as a weed of culti-
vation. DisTiUB.: Throughout India and in C'oylon and up to 4,000
ft. on the Himalaya, extending to all warm countries.

CoMPHREKA OLOBOSA, Linii.; Roxb. Fl. hid. ii, 63 ; F. B. I. iv, 73'^ •

Walt E. D. ; Train Beng. PL 876 ; Cooke Fl. Bomb, ii, 499.' ('i'ho

Olobe amaranth).—A tall much-branched annual, hairy or subsiikv.
Leaves shortly stalked, pale-green, 2-4 in. long, elliptic or obovate-
oblong. Hrods large, globose, terminating tho branches, yellowish-
white or crimson ; bracts leafy ; bracteoles pinkish-purplo. Sepals
densely woolly, shorter than the long staminal tube. Anthers 1-

celled. Stigma 2-fid.—Much cultivated in Indian gardens and often
met with as ar escape. C*ultivated in most warm countries, having
probably originated in Ameiiea. It flowers in India during tho rainy
and cold seasons.

XCI.—CHENOPODIACEJE.
Annual or perennial herbs or shrubs. Leaves usually alternate,

simple, exstipulate. Flowers small, usually green, 1- or 2-sexual,
usually regular, often dimorphic ; bracts 1 or none, bracteoles
none or 2. Perianth simple, sepaline, of 3-5 free or connate sepals,

imbricate, often wanting in female flowers. Stamens usually 5,

opposite the perianth-segments, perigynous or hypogynous ; fila-

ments free, sometimes with intervening staminodes ; anthers
2-celled. Ovary ovoid globose or depressed, 1 -celled; style ter-

minal, short or long ; stigma capitate or 2-3-lobed ; or stigmas 2-

5, free or slightly united ; ovule solitary, basal or lateral, campylo-
tropous. Fruit a small utricle, rarely a circumscissile capsule,
enclosed in the often enlarged fleshy perianth when the latter is

present. Seeds erect, inverse or horizontal, crustaceous coriaceous
or membranous ; albumen floury or fleshy or none ; embryo
curved, annular or spiral.—Species about 520, widely dispersed
throughout the world, and chiefly in saline soils.

Stems not twining ; bracteoles free from the peri-
anth ; anthers erect or incurved in bud :

—

Leaves flat ; embryo annular or horseshoe-
shaped :

—

Fruiting perianth not winged ; albumen
copious . . . . . .1. C'HENOrODIDM.

fruiting perianth with transverse wings ;

albumen scantv . . . . .2. Koceia.
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Leaves fleshy, |- terete ; embryo spiral ; albu- -
,

men none i—
Sepals not winged . . . . .3. Su-aiDA.

Sepals transversely -winged . . .4. Salsola.

Stems twining to the right "^ leaves flat, membran-
ous ; bracteoles 2, broad, adnate to the face of

the perianth ; anthers versatile ; embryo spiral . 5. Basella.

1. CHENOPODIUM, Linn. ; EL Brit. Ind. v,. 3.

Annual or perennial erect or prostrate herbs. Leaves alternater

entire lobed or toothed. Flowers minute, 2-sexual, in axillary

clusters or cymes ; bracts and bracteoles none. Perianth usually

5-Iobed ; segments concave, incurved. Stamens 5 or fewer, hypo-

gynous or almost perigynous, anthers 2-celled. Disk none or

annular. Ovary depressed-globose, rarely ovoid ; stigmas 2-5^

sometimes united below in a style ; ovule solitary, subsessile.

Fruit a membranous utricle, enclosed in the perianth. Seed usually

horizontal, testa crustaceous or coriaceous, embryo nearly or quite

annular, surrounding the floury albumen. Species about 60, in all-

parts ot the world. The fruit of some of the species i< dimorphic.

A tall scentless herb ; seeds smooth and shining . 1. C. album.

A low rather foetid herb ; seeds rugose, dull-black . 2. C. murale.

1. C. album. Linn. Sp. PI 219 ; Roxb. Fl. Ind. ii, 58 ; F. B. L
V, 3 ; Duthie Field and Gard. Crops, N. W. Prov. and Oudh, part Hi,.

21 ; Watt E. D. ; Comm. Prod. Ind. 293 ; Collett Fl. Siml. 416 ; Prain

Beng. PL 878 ; Cooke Fl. Bomb. H, 501. C. giganteum, Don Prod.

74. C. viride, Linn. ; Roxb. Fl. Ind. ii, 58. C. laciniatum, Linn. ;-

Roxb. 1. c. 59. C. purpurascens, Buch.-Ham. in Wall. Cat. 6955.

—

Vern. Bathu, bathu-sdg, chel (Merwara). White Goose-foot.

An erect herb, 1-10 ft. or more high, green or more or less coated with

white mealy pubescence, inodorous. Stems angled, often tinged with

red or purple. Leaves very variable in size and shape, entire toothed
or lobed ; jjetioles slender, often equalling or longer than the blade.

Flowers in clusters, forming compact or loosely panicled spikes, be-

coming thyrsoid under cultivation. Sepals ^V'tV ^^' ^o^g' oblong-

lanceolate, keeled on the back, closely investing the thin membranous
utricle. Stigmas 2. Seed y\ in. in diam. orbicular, compressed and
with an acute margin, black and shining.
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A very common weed throughout the area especially in cultivated
ground and in waste places, very variable. Distrib.: Plains of
i'unjab and Bengal, extending to S. India; also en the Himalaya
from Kashmir to kSikkim up to 12,000 ft., and to still higher elevations

in W. Tibet ; also on the Khasia Hills where it Is cultivated. The
plant is very rich in potash salts and the leaves are often eaten raw
as a salad or cooked as a pot-herb, and on the W. Himalaya it is

much grown for its grain. Baden-Powell mentions that in the
Punjab this plant is sometimes used in cleaning copj>er vessels pre-

paratory to tinning them. In C. viride the leaves are narrower
than in the tyixj and almost entire, and the plant is much lesa

mealy.

2. C. xnurale, L{7ni. Sp. PL 219 ; F. B. I. v, 4 ; Watt E. D. ;

Cooke Fl. Bomb., ii. 501.

A subglabrous rather foetid herb. Stem G-15 in. high, branches erect of

ascending. Leaves stalked, bright-green and somewhat shining, l-S^

in. long, rliombic or deltoid-ovate, obtuse or acute, margins irre-

gularly iobed and more or less sharply toothed, entire at the cuneate
base. Flowers clustered in lax or dense cymes arranged in axillary

racemes or panicles, the terminal leafless panicle much shorter than
in C. album. Sepals y^^ in. long, oblong, subacute, closing over the

utricle, slightly keeled. Stigmas 2. Seeds horizontal, orbicular, com-
pressed, sharply keeled, dull-black, rugose.

Upper Gangetic Plain (T. Thomson), N. W. India (Royle). Distrib.:

Punjab Plain (Edgeworth, etc.), and on the Himalaj^a in Kumaon
and Nepal ; Western and S. India, but Cooke says '' scarcely indi-

genous in the Bombay Presidency "; also in Ceylon, extending ta
W. Asia, N. Africa and Europe, but introduced in N. America.
The plant is used as a pot-herb in the Punjab.

2. KOCHIA, Roth ; Fl. Brit. Ind. v, 10.

Herbs or undershrubs, usually villous or pubescent. Sterna

slender. Leaves alternate, sessile, narrow, entire. Flowers minute,,

axillary, solitary or in clusters, 2-sexual and female, rareh" only

male, ebracteate. Perianth subglobose ; lobes 5, coriaceous, in-

curved and ultimately closing over the utricle, girt hy 5 free or

confluent wings. Stamens 5, usually exserted ; anthei-s large,

ovate. Ovary depressed-globose ; style slender, stigmas 2 or 3,

capillary. Fruit & depressed membranous utricle. Seed ovoid or
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orbicular, horizontal, testa membranous, albumen scanty, embryo
annular. Species about 20, in Temp. Asia, N. and S. Africa and
in N. W. America.

K. indica, Wight Ic. 1791 ; F. B. 1. v, 11 ; Wait E. D. ; Comm.
Prod. Ind. ; Cooke Fl. Bomb, ii, 503.—Vem. Bui.

A tall erect annual, diffusely branching from the base. Stem and bran-
ches white, more or less villous or woolly, striate. Leaves J-IJ in.

long, elliptic or linear-lanceolate, acute, hairy on both surfaces, base
tapering. Flowers axillary, solitary or in pairs. Perianth abouty'^

in. across (when spread out), divided about l of the way down,
woolly ; segments hooded, mucronate ; wings (in fruit) broadly
triangular-ovate, scarious. Utricle thinly membranous ; stigmas 2,

filiform. Seed -^g in. in diam., orbicular or ovoid, black.

In the neighbourhood of Delhi (F.B.I. ). Distrib.: Plains of Punjab
and Sind, also in the drier parts of S. India, extending to Afghanistan.
The plant is sometimes used as fodder for camels.

3. SU^SiDA, Forsk. ; Fl. Brit. Ind. v, 13.

Herbs or shrubs. Leaves fleshy, ternate, terete, rarely flattish.

Flowers minute, axillarv, usually 2-sexual, bracteate and 2-bracteo-

late. Perianth short, globose or urceolate, 5-lobed or -partite

;

segments equal or not, simple, gibbous or almost winged. Stamens

5, filaments short, anthers large. Ovary usually sessile, with a

wide base, adnate below to the perianth, style none, stigmas 2-5,

minute, subulate, recurved. Fruit a small membranous or spongy
utricle, included within the perianth. Seed erect, oblique or

horizontal, testa crustaceous or coriaceous, albumen scanty or

none, embryo slender and somewhat spiral. Species about 40,

usually on desert saline tracts and sea-shores.

Perennial ; stigmas 3 ; seed usually erect. . . 1. >S. jruticosa.

Annual or occasionally perennial ; stigmas 2 ; seed

usually horizontal . . . . . . 2. S. maritima.

1. S. frntlcosa, Forsk. Fl. JSgypt.-Arah.lO, t. 9 ; F. B. /., v. 13 ; Watt
E. D.; Comm. Prod. Ind. 51 9, Cooke Fl. Bomb, ii, 505. Salsola Lana,
Edgew. in Hook. Journ. ii, 286.—Vem. Lunak, choti-Idni.

A much-branched usually erect shrub. Stem pale, glabrous, branches
usually slender. Leaves subsessOe, fleshy, very variable, i-| in. long,
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linear or ellipsoid, obtuse, narrowed to the base, floral leaves shorter.

Flowers 2-8exiial, axillary, solitary or 2 or 3 together, the upper ones

forming slender leafy spikes ; bracteoles membranous, shorter than

the perianth, ovate, acute, entiro or denticulate. Perianth (in fruit)

subglobose, about i\ in. long ; segments thick, oblong, concave,

obtuse, incurved. Utricle obovoid ; stigmas 3, short, spreading.

Seed erect, obliquely ovoid, beaked, black and shining when ripe.

A common plant in saline soils, and often found as a gregarious bush
in the usar tracts of the Upper Gangetic Plain and in Merwara. It

flowers during the cold season. Distrib.: Plains of Punjab and
Sind, also in Baluchistan, extending to Africa and the Mediterranean
region. The plant is much eaten by camels, and a crude form of

barilla is prepared from it in Sind.

2. s. maritima, Lvwcri. Fl. Bdg. 22 ; F. B. I. v, 14 . Wait E. D.;

'Comm. Prod. Ind. 114 ; Train Beng. PI 878 ; Cooke Fl. Bomb, ii,

606. Salsola indica, Willd. ; Boxb. Fl. Ind. ii, 62.—Vern. Ldni,

khari-ldni.

An erect annual herb or occasionally an undershrub, glaucous-green.

Stems li-2 ft. high, with many slender erect branches. Leaves many,
|-1 in. long, fleshy, semiterete, linear or filiform, subacute, floral

leaves very small. Flowers in small subglobose clusters forming
slender lax elongate spikes ; bracteoles membranous, ovate, entire.

Perianth minute ; segments rounded, covering the utricle. Stigmas

2, slender. Seed horizontal, obliquely ovoid or suborbicular, black

and shining.

In the neighbourhood of Delhi (C. B. Clarke), also on the usar tracts in

the Upper Gangetic Plain (Duthie). Flowers during the hot season.

DiSTKiB.: Sea-coast of Bengal and Bombay and in S. India and
Ceylon, extending to Siam, N. and W. Asia, N. Africa, Europe and
!N. America. The leaves, which are quite wholesome, are eaten by
the poorer classes in times of scarcity. r

4. SALSOLA, Linn. ; Fl. Brit. Ind. v, 17.

Herbs or shrubs, branches not jointed. Leaves usually alternate,

sessile and often amplexicaul, sometinies with pungent tips.

Flowers small, axillary, solitary or fascicled, bracteoles 2. Perianth

5 (rarely 4) -partite ; segments concave, accrescent in fruit, usually

furnished with a broad scarious horizontal wing above the middle

and completely embracing the utricle. Stamens 5 or fewer, usually
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hypogynous. Fruit an ovoid or orbicular fleshy or membranous
utricle ; stigmas 2 or 3, subulate or linear. Seed usually horizontal,

testa membranous, albumen none, embryo spiral.—Species about
40, in Temp. Asia, Australia and N. America.

S. fcetida, Del. Fl. ^gypt. Ill {1812) n. 310 ; F. B. I. v, 18 ; Watt
E. D. ; Comm. Prod. Ind. 114 ; Gamh. Man. 552 ; Brand. Ind.

Trees 519 ; Cooke Fl. Bomb, li, 507. S. indica, Herh. Boyle.—Vern.
Ldna, shora, gora-ldna.

A large much-branched hoary shrub up to 4 ft. ormore in height. Stem
stout ; branches densely crowded, slender. Leaves minute, sub-
globose, fleshy ; the floral ones imbricate and forming very short
cylindric spikes ; bracteoles fleshy, -^q in. long, broadly ovate or
orbicular. Perianth silvery-white, not exceeding the bracteoles,

oblong, obtuse ; wings symmetrical, rounded, membranous and
transparent, margins often overlapping. Stigmas 2, large, re-

curved.

Found in the districts of Delhi and Agra (Royle, Munro, etc.). Flowers
in the cold season. Disteib.: Plains of Punjab and Sind ; also in

Baluchistan, Afghanistan, and westwards to Persia, Arabia and N.
Africa. This plant is much used in the preparation of barilla (car-

bonate of soda). The branchlets often bear globose villous galls ^-f
in. in diam. ; these latter are covered by linear leaves somewhat re-

sembling the involucre of a composite. The plant is described as

having a strong odour of rotten fish. It is eaten greedily by camels.

5. BASELIiA, Linn. ; Fl. Brit. Ind. v, 20.

Much-branched twining fleshy herbs. Leaves alternate, broad,,

entire. Flowers in spikes, 2-sexual, white, red or violet ; bracts

minute, caducous ; bracteoles 2, united into a 2-lipped cup and
adnate to the perianth. Perianth fleshy, 5-fid. ; at length berry-

like ; lobes short, incurved. Stamens .5, on the mouth of the

perianth-tube ; filaments short, erect in bud ; anthers versatile^

globose. Styles 3, stigmas 2, linear-clavate, papillose on the inner

Side? ovule subsessile. Fruit a globose utricle, included within

the fleshy perianth
;

pericarp thin, adnate to the seed. Seed

erect, sub-globose, testa crustaceous, albumen scanty, embryo:

piano-spiral ; cotyledons large, thin, involute Species 2, in Asia

and Trop. Africa, elsewhere cultivated in the tropics.
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B. rubra, Linn. Sp. PI. 272 ; F. B. I. i\ 20 ; Wait E. D. ; Dvthie.
Field and Gard. Crops N. W. Prov. and Ovdh, part Hi, 19 ; Prain
Beng. PI. 8S2 ; Cooke Fl. Bcwb. ii, 509. B. alba, Linn. ; Rcxb.
Fl. Ind. it, 104.—Vern. Pot, Idl-bachhi. (Indian Spinach.)

A glabrous tiesliy porennial much- branched climbing herb, often tingedi
with red. Leaves 2-5 in. long or more, broadly ovate, acute or acum-
nate, thick, entire, often cordate at the base

; petioles |-1 in. long.
Flotrer.^ sessile, white or red, in lax axillary peduncled spikes 1-6 in.

long ; bracts apiculate, bracteoles longer than the perianth, oblong,,
obtuse. Perianth remaining closed, divided half-way down ; lobes
elliptic, obtuse. Utricle red white or black, about the size of a pea.

Wild and cultivated within the area. It flowers during the cold season
DiSTRiB.: Throughout the hotter portions of India and in Ceylon
extending to other parts of Trop. Asia and to Trop. Africa. Rox-
burgh describes five varieties in Bengal, 2 of them wild and 3
cultivated ; also a further kind {B. liicida, L. and B. cardifolia

Lamk.). This latter is a much larger and more succulent plant,

and is the one chiefly grown in Bengal for use as a pct-herb. It

is usually raised from cuttings and planted so as to climb over
the roofs of native houses and on trellises, where it affords both shade-
and food.

^

The following cultivated species belonging to genera which are not in-

digenous within the area of this flora should be mentioned :

—

Beta vulgaris, Linn.; F. B. I. r, 5 ; Watt E. D. ; DC. UOrig. PL
Cxdt. 46 ; Duthie Field and Gard. Crops, part Hi, 19 ; Prain Beny.
PI. S79 ; Cooke Fl. Bcmb. ii, 509. B. benghalensis, Boxb. Fl. Ind.
Hi, 59.—Vern Chukandar, poldk, polaiig. (Garden beet). Extensively
grown in India for its root, which is used chiefly by Europeans as a.

salad. B. benghalensis is a form with more erect branches. It is

much cultivated by the natives of N. India for the sake of its leaves
which are catenas a vegetable. B. maritima L., from which the beet
and the mangold-wurzel are supposed by some to have originated,

has decumbent branches. The genus Beta differs from Chenopodinm
in the presenrn of both bracts and bracteoles, and by the perianth
becoming thickened and hard at tiie base.

Spixacia oleracea, Linn. ; F. B. I. v, 6 ; Watt E. D. ; DC. L'Orig.

PI. Cult. 78 ; Prain Beng. Pi. 880 ; Cooke Fl. Bomb, ii, 509. S.

tetrandra, Boxb. Fl. Ind. Hi, 771 : Boyle 111. 318.~\eTn. Paldk
(iSpinacli). This plant is largely grown in Indian native gardens,.
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and is nmch used as a pot-herb. Its original habitat as a wild plant
is not known. It difiers from the Genus Chenopodiu7n in having
1 -sexual flowers, the males being crowded in terminal leafless spikes

and the females arranged in axillary clusters.

Atriplex hortensis, Linn.; F. B. I. v, 6 ; Watt E. D. ; Train Beng.
PI. 880 ; Cooke Fl. Bomb., ii, 502.—An erect succulent annual, often
tinged with red or purple. The flowers are !•sexual or polygamo-
dioecious. The female flowers have no perianth, its place being taken
by 2 bracteoles which become dilated and form a 2-valved covering
to the utricle. The plant is extensively cultivated as a pot-herb in

"the plains of Upper India, as well as on the Himalaj^a up to 12,000 ft-

In Europe it is often grown as a vegetable under the name of " Orache'*

or "Mountain Spinach." The origin of this species is not known
for certain.

A. NUMMULARiA, Lindl. is an Australian shrub known in that country
as the " Salt bush." It is much valued as affording good fodder for

sheep in the drought-affected areas, where it is able to hold its own
during very dry seasons when nearly all other vegetation disappears.

For this reason it was introduced into India about twenty years ago
by the writer in order to test its value as a reclamation plant on the

usar tracts of the Upper Gangetic Plain. Ihe results, however,
proved to be unsatisfactory owing to the excessive moisture in that

portion of India during the hot rainy season.

XCII.—POLYGONACE-a:.

Herbs or shrubs, very rarely trees. Leaves us-uaUy alternate,

•entire or sometimes serrulate ; stipules scarious or membranous,

usually sheathing the stem. Flowers small or medium-sized, regular,

usually 2-sexual, solitary or in axillary cymose clusters, pedicels

usually jointed. Perianth inferior, simple ; segments 3-6, free or

'Connate, imbricate in bud. Stamens 5-8, rarely more or fewer,

opposite the perianth-segments. DisTc annular, glandular or none.

Ovary free, sessile, 1 -celled ; styles 3 or 2, rarely 4, free or connate ;

stigmas capitate, peltate or fimbriate ; ovule solitary, orthotropous,

sessile or on a distinct funicle. Fruit a small hard nut, compressed

or 3-gonous, rarely 4-gonous, enclosed in the persistent perianth.
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Seed erect, testa membranous, albumen floury, sometimes rumi-
nate. Species about 000, chiefly in temperate regions.

Perianth 4-5 (rarely 3)-cle'ft ; stigmas capitellate
;

fruit a compressed or 3-gonou.s nutlet . . 1. Polyoonum.

Perianth 6-oleft, the 3 inner segments much en-

larged in fruit ; stigmas fimbriate ; fruit a small
3-quetrous nutlet . . . . . .2. Rumex.

1. POLYGONUM, Linn. ; Fl. Brit. Ind. v, 23.

Herbs or shrubs, rarely climbing. Leaves alternate, entire, rarely

toothed lobed ; stipules tubular, membranous. Flowers 2-sexual,.

small or minute, axillary or terminal, clustered, the clusters sessile

or in spiciform capitate or panicled racemes
; pedicels short,

usually jointed under the perianth, bracts and bracteoles membran-
ous, ochreate. Perianth green, or coloured, 4-5 (rarely 3)-cleft, the

2 outer lobes usually smallest. Stamens 5-8 (rarely 1-4), perigyn-

ous ; fllaments often dilated at the base or alternate with the lobes

of an annular or glandular disk. Ovary compressed or 3-gonous
;

styles 2 or 3, free or slightly connate, stigmas usually capitellate.

Fruit a compressed or 3-gonous nutlet, covered or partially so by
the persistent perianth ;

pericarp usually hard and often shining.

Seed with the embryo lateral or excentric, radicle long, cotyledons

small.—Species about 150, throughout the v^orld, but chiefly in

temperate regions.

Of the 79 species now known to occur within the area of British India,

45 are restricted to the Himalayan and the North-West Frontier

regions ; and of the romainmg 34 species, fourteen are here included

as inhabiting the Upper Gangotic Plain. The very useful " Census

of the Indian Polygonums " prepared by Major Gage iia 1903 as a

contribution to Vol. II of the " Records of the Botanical Survey of

India " has been freely made use of by the present writer.

Inflorescence in axillary clusters.—Annual or

perennial herbs with small leaves and hyaline

stipules 1. P. plehejujn and vars.
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.Inflorescence terminal, racemose spicate or

capitate :

—

Inflorescence in elongate stout or filiform

racemes or spikes :

—

Nutlets biconvex :

—

Bracts hairy :

—

Bracts coarsely hairy or strigose ;

—

Leaves ovate, petioles 1—1 in. long .

Leaves lanceolate, petioles less than

^ i.i. long ....
Bracts densely hite-woolly

Bracts glabrous :

—

Perianth not glandular, ochrete usu-

ally eciliate ....
Perianth glandular, ochre se shortly

ciliate .....
Nutlets triganous :

—

Kacemes stout and short, with closely

imbricate bracts, perianth not glan-

dular :

—

Bracts more or less hairy

Bracts glabrous :—
Leaves tapering to the acute base,

. marginal cilia of ochrese longer

than the tube
Leaves tapering to a rounded or

subcordate base, marginal cilia of

ochreae not longer than the tube

.Racemes slender, filiform, bracts more
or less distant :

—

Perianth glandular ; stems shortly
creeping below ; nutlets not
polished :

—

Ochrese very shortly ciliate or eci-

liate ; bracts glandular or not .

Ochrese with cilia at least half as
long as the tube ; bracts always
slandular ....

Perianth not glandular, very small
;

stems extensively creeping below
;

nutlets polished .

2. P. orientale.

3. P. limhatum.

4. P. lanigenim.

5. P. glabrum.

6. P. lapathifolium.

7. P. siagyiinum.

8. P. harbatiim.

P. serrulatuni.

10.

11.

12,

P. Hydropiper.

P. flaccidum.

P. Posurnhu.
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Inflorescence capitate, compressed :

—

Heads with an involucral leaf at the
base ...... 13. P. alaliim.

Heads without an involucral leaf at the

base . . . . . . ]4. P. cnpitatum.

1. P. plebejum, B. Br. Prod. 420 ; F. B. I. r, 27 : Watt E. D. ;

Colhit Fl. Siml. 421 ; Gage iii Bcc. Bot. Svrv. Ind. ii, 383 ; Prain
Beng. PI. SSo ; Cooke Fl. Bomb, iiy 512. P. aviculare. Don Prod.
72 {not of Linn.). P. kemiarioides, Del. ; Boyle III. 313.

A prostrate diffusely branched herb, often with a woody rootstock
;

branches stout or slender, terete, striate, glabrous ; lower intcrnodes
often longer than the leaves, upper shorter or very short. Leaves
sessile or shortly stalked, ^-f in. long, oblong or linear or obovate

;

stipules hyaline, rather short, lacerate to the middle and fimbriate,
nerves usually obscure. Flowers axillary, solitary or 2-3-nate,
sessile or nearly so. Perianth pink, about -j^ in. long, divided nearly
to the base ; segments short, broad, rounded or the 2 outer ones
acute. Nutlets 3-gonous, shining.

Throughout Trop. India, ascending to 6,000 ft. on the Himalaya from
Bhutan to Kashmir, but not in Ceylon. Beyond India it extends to
.Afghanistan, Egypt, Trop. and S. Africa, Madagascar, Java, Philip-
pines, and Australia. Regarding this very variable species Sir Joseph
Hooker remarks that, if he was right in bringing all the ten varieties
(or forms) described by him in the Fl. Brit. India under one species,
this is a far more protean plant than P. aviculare with which it is

generally compared, but from which it differs entirely in habit, in

the usually few-nerved stipules and in the rhombic smooth nutlet.

P. aviculare is abundant on the W. Himalaya and in W. Tibet.
Major Gage, after a careful and detailed examination of the many
epecimens included in the Calcutta Herbarium, as forms or varieties
oi P. plebejum, enumerates 8 varieties in his census. At the same
time he is very much inclined to regard them as representing 4 dis-

tinct species, and that they might be grouped as follows :

—

/"plebejum (proper). ,, f indica.

2 ) effusa, \ brevifolia.

1 elegans. 111. Griffithii.

C micranthema. IV. polyneura.
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He draws attention also to the fact that, apart from morphological con-
siderations, the altitudinal distribution of the constituents, as given
in his census, tends to support this view. Of the eight varieties

therein mentioned, and which may be regarded for the present as

belonging to a single species, all except polt/neura appear to have
been recorded as growing within the limits of this flora. The des-
criptions are mainly Hooker's, taken from the Fl. Brit. India.

Var. 1. PLEBBJTTM (proper).—Branches stout or slender. Lower in-
temodes often longer than the leaves, upper shorter or very short.

Leaves J-Jin. long ; upper often much shorter, oblong or linear,,

obtuse, margins often recurved. Flowers sunk amongst the stipules,

rarely exserted. Sepals short, broad, rounded.—Dehra Dun, Luok-
now, Bundelkhand. Distrib. Common from Assam to N. W.
India and on the outer Himalayan ranges ; found also in N. Kanara-
and extending to Africa and Australia.

Var. 2. effusa.—A slender rather flaccid plant with long inter-

nodes. Leaves narrowly linear or widening upwards from a very
narrow base, tip rounded. Flowers all or mostly pedicelled.

Sepals short, broad.—-Dehra Dun (King), N. W. India (Royle),

Merwara (Duthie). Distrib.: Bengal to Bombay and Sind. P.
effusum, Meissn. Herb. Strach. and Winterb. No. 22. Usually in

wet places.

Var. 3. elegans.—Black when dry. Branches stout, grooved, smooth
or scaberulous ; internodes longer or shorter than the leaves. Leaves

\-^ in. long ; upper as long as the lower, linear-lanceolate, acute or

acuminate, rarely obtuse, margins flat or revolute ; stipules fimbriate,

brownish. Flowers sessile or shortly pedicelled. Sepals narrow, the

two outer acute.—Sub-Himalayan tracts of Rohilkhand and N. Oudh
(Wallich, Duthie), Saugor (Vicary). Distrib.: Bengal, Nepal, Assam
and Tenasserim, extending to Australia. P. elegans, Roxb.; Fl.

Ind. ii, 291. Hooker describes this as a large form passing into

plebejum (proper) by insensible transitions. It is also P. prostratum
of Roxb. I.e.

Var. 4. miceanthema.—A small plant with slender branches. Leaves
^-i in. long, linear or linear-oblong, obtuse at the apex and narrowed
towards the base ; upper crowded, as long as the often distant lower,
stipules short. Flowers very minute, pedicelled, crowded in the
upper axils. Sepals narrow, obtuse. Nutlets minute, ^ij-^\j in. in

diam.—Dehra Dun (King), Siwalik range and N. Oudh (Duthie).
Distrib.: Bengal in sandy river beds, also in Sind. Hooker regards
this as only a small state of P. plebejum, into which it passes by in
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sensible gradations. Cooke Fl. Bomb, ii, 614. P. micranthemum
Franchet.

Var. 5. INDICA.—Branches uniformly spreading all round from the

crown and leafy, internodes short. Leaves J-.J in. long, linear or
obovate-oblong, flat, obtuse or apiculato ; stipules ver^' short. Flowers

crowded in the axils, pedicels shorter than the perianth or none.

Sepals broad, 2 outer acute. Nutlets -jL in.—Saugor (Jordon).

DiSTRiB. : Common in Central and S. India, also in the Bombay
Pres., extending to Africa and Australia. Watt E. D.; Cooke Fl.

Bomb, ii, 513. P. indicmn, Heyne.

Var. 6. brevifolia.—Rootstock woody ; branches stout, often 1-2 ft.

long, dark-brown, grooved ; internodes of branchlets very short,

concealed by the leaves and stipules which latter .show as a continuous
white villous band on the underside of the branchlets. Leaves |-^ in.

long, obovate, acute or apioulate, flat, coriaceous, dark-brown when
dry. Flowers sessile, almost concealed by the stipules. Sepals
narrow, outer acute. Nutlets x*—iV ^-—'Abundant within the area
in dry places. Distrib. : Bengal to Garhwal and W. India, also in

Burma and extending to Africa. Prain Beng. PI. 886 ; Cooke Fl.

Bomb, ii, 514. A short form with crowded leaves ; allied to indica,

and differing from Griffiihii by its stout habit and narrower longer
leaves which are less covered by the stijjules.

Var. 7. Griffithii.—Branches excessively numerous from the root,,

very slender flexuous and quite naked below ; branchlets with the
internodes so close that they look woolly from the crowded and fim-

briate stipules. Leaves shorter than the almost nerveless stipules,

orbicular or broadly obovate, flat, apiculate. Flowers minute, sub-
sessile, hidden amongst the stipules. Sepals rounded, the 2 outer
apiculate.—N. W. India (Falc.) ; abundant in the Jumna and Chambal
ravines of Agra and Etawah (Duthie), and in Bundelkhand (Duthie)
and Saugor (Jerdon). This very distinct-looking plant is considered
by Hooker to be probably a modified form of brevifolia with the
bases of the branches buried in soil and hence almost leafless and very
slender.

2. P. orlentale, Linn. Sp. PL 362 ; F. B. I. v, SO ; Collett Fl.

Siml. 421 ; Prain Beng. PL 886 ; Gage in Rec. Boi. Surv. Ind. nV
386 ; P. pilosunhy Rozb. FL Ind. ii, 286.

A tall erect branching annual, .3-10 ft. high, usually softly pubescent or

silkily villous ; stems robu.st, grooved, branches hollow. Leaves 6-9

in. long, ovate or ovate-conlate, acmminate ; petioles 1-4 in. long,

stipules short, truncate, hirsute, ciliate at the mouth, expanded or
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tightly embracing the stem. Racemes laxly panicled, cylindric, 3-5

in. long, peduncles stout, erect or drooping ; bracts crowded, 3-6-

flowered, strigosely tomentose and cUiate. Flowers large ;
perianth

white red or green, 4 or 5 partite. Stamens 7-8, included. Styles

connate below, stigmas capitellate. Nutlets | in. long, orbicular,

compressed, with rounded margins and rather concave faces, black

and shining when ripe.

Dehra Dun, in swamps (Falconer, Duthie) ; Sub-Himalayan tracts of

N. Oudh. Flowers during the rainy season. Distrib. : Himalaya
eastwards from Kashmir, ascending to 5,000 ft. ; also in Bengal,

Assam and Burma ; extending to lurkestan, Siam, China, Japan,

Java and Borneo. The plant is often cultivated, and in that condi-

tion it often becomes almost glabrous.

3. P. limbatum, Meissn. in DC. Prod, xiv, 123 ; F. B. I. v, 30 ;

Prain Beng. PI. 886 ; Gage in Bee. Bot. Surv. Ind. ii, 387 ; Cooke

Fl. Bomb, a, 515.
- i^

Annual. Stem simple, very stout, erect or prostrate below, pubescent
or glabrous. Leaves shortly petioled, 4-8 in. long, lanceolate, acumi-
nate, tapering below, scaberulous on both surfaces ; stipules cylin-

dric, strigose ; mouth truncate, with a spreading or recurved scabrid

and ciliate herbaceous limb. Flowers in short erect panicled racemes,
peduncles strigose ; bracts crowded, hispid. Nutlets -| in. in diam.,

orbicular, compressed, margins rounded, faces convex.

Saharanpur, Rohilkhand (T. Thomson), N. Oudh (R. Thompson),
Bundelkhand (Vicary), Saugor (Jerdon) ; usually in wet ground.
DiSTBiB. : Garhwal, Bengal, W. and S. India ; extending to Egypt
and Trop. Africa.

4. P. lanigerum, B. Br. Prod. 419 ; Boyle 111. 313 ; F. B. I,

V, 35 ; Prain Beng. PI. 886 ; Gage I. c. 394. P. lanatum, Boxh.

Fl. Ind. a, 285.

A robust annual (or perhaps sometimes perennial), 2-5 ft. high. Stem
stout, prostrate below and rooting at the nodes, clothed with
snow-white tomentum ; branches slender, deep-red within especially

at the nodes. Leaves shortly stalked, narrowly lanceolate, acumi-
nate, densely white-cottony beneath ; stipules membranous, striate ;

mouth unequally truncate, sparsely ciliate. Racemes slender, 1-2 in.

long ;
peduncles spreading, white-tomentose ; bracts small, crowded,

densely white-woolly Periarith small, white or pink, eglandular.

Stamens 6. Style 2-cleft. Nutlets small, orbicular, black and shining.
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In (litcht'.s and \\v\. places, chiefly in tlic nortliorn portion of the area,

from Dohra Dun eastwards along the Sub-Himalayan tracts. Flowers
(lurinif the rainy season. Distrib. : Rajputana, ami on the outer
Himalayan ranges from the Punjab to Sikkim, ascending to 5,000 ft.

in Garhwal ami Kumaon ; also in Bengal, Assam and Burma ; and
extending to China, Java, the Philippines, Egypt, Trop. and S. Africa,

America and N. Australia.

5. P. glabrum, Willd. Sp. PI ii, 447 ; Roxb. Fl. Ind. ii, 287 ;

Royle III 313 ; /. B. I. v, 34 ; Watt E. D.; Collett Fl. Siml. 422 ;

Prain Beng. PI. 886 ; Gage I. c. 393 ; Cooke FL Bomb, ii, 514.

All erect glabrous annual, 2-5 ft. high. Stems stout, simple or slightly

branched, procumbent below and usually tinged with red. Leaves
3-9 in. long, lanceolate, acuminate, tapering at the base, glabrous and
usually gland-dotted, lateral nerves close

; petioles |-| in. ; stipules

1-H in. long, closely embracing the stems when young, veins con-
spicuous, mouth truncate, eciliate. Racemes erect, slender, 2-4 in.

long, forming a terminal panicle, peduncles usually glabrous ; bracts
glabrous, \ in. long, ovate, obtuse ; margins membranous, rarely

ciliate. Perianth \-\ in. long, pink or white, not glandular ; segments
ovate-oblong, obtuse. Stamens 6-8. Styles 2, rarely 3, connate
.below. Nutlets |- in. in diam., sub-orbicular and biconvex, or 3-angled
in the 3-styled flowers.

Abundant in all parts of the area in swamps and by streams. Distrib. :

Throughout the greater part of India in wet places, ascending to

6,000 ft. on the Himalaya, also in Ceylon. It is found also in China,
Australia, Africa and America. Hooker (in F.B.I., 1. c.) notes that
it is difficult to separate this species from smooth forms of P. Per-
sicaria, of which it may be regarded as the tropical representative
in India. It is, however, as he says, a much larger plant, less branched
and with more attenuate leaves, which turn brown when drying ;

also in normal specimens the stipules and bracts are eciliate. The
pungent leaves and young shoots are cooked by the natives in certain
parts of India and eaten as an adjunct to other vegetables.

6. P. lapathifollum, Linn. Sp. PI. 360; F. B. I. v, 36 {var.

laxa) ; Gage I. c. 395 ; Prain Beng. PI. 886 ; Duthie in Strachey Cat.

PI. Kumaon {1906) 258. P. laxum, Reichb. P. nutans, Roxb. Fl.

Ind. ii, 285. P. simlense, Royle ex Bab. in Trans. Linn. Soc. xviii

i7841), 102 ; Collett Fl. Siml. 422 {in part). P. quadrifidum, Herb.
JS. ami W. No. 24).
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An erect branching usually pale-green annual. Stems often tinged with

red. Leaves subsessile, ellijatie-ovate or lanceolate, glandular beneath j.

stipules usually shortly ciliate. Racemes erect or nodding, dense or

(in Indian specimens) rather lax ; bracts eciliate, peduncles and pedi-

cels glandular. Perianth greenish, glandular, nerves strong. Stamens

usually 6. Nutlets orbicular, biconvex.

Collected by Dr. T. Thomson in the Moradabad District. This is the

only authentic record I have seen of its occurrence within the area of

this flora, though doubtless existing in other localities. Distrib. :

From Bengal to the N. W. Frontier, ascending to 5,000 ft. on the

Himalaya ; also in Assam and Burma. This is the var. laxa of the

Fl. Brit. Ind., distinguished from the type by its cylindric and more
lax racemes.

7. P. stagninum. Buck.-Ham. ex Meissn. in Wall. PI. A$. Ear.

Hi, 56 ; F. B. I. v, 37 ; Prain Beng. PI. 887 ; Gage in Rec. Bot.

Surv. Ind. ii, 397.

A simple or branched annual. Stems erect or ascending, eglandular.

Leaves 3-5 in. long, lanceolate or linear-lanceolate, strigosely pubes-^

cent on both surfaces, often glandular beneath, usually silky when
young, turning grey when dry ; stipules strigose, cilia shorter than

the tube. Racemes erect, many-flowered ;
peduncles usually long

and stout, sub-silkily strigose ; bracts close,, more or less hairy and
ciliate on the margins. Perianth white, eglandidar. Styles long

connate below. Nutlets 3-gonous, pitchy black.

In wet places in the Sub-Himalayan tracts from Dehra Dun to N. Oudh.

Distrib. : Himalayan outer ranges from the Punjab to Sikkim ; also

in Bengal, Assam and Burma. This plant is so closely related to

P. barhatum that, apart from certain difierences in regard to pubes-

cense, characters which are not invariably constant, the two might

well be united under one species, treating P. stagninum as a variety

of P. feor6a/Mm, as already suggested by Sir Joseph Hooker and Major

Gage.

8. P. barbatum, Linn. Sp. PI. 362 ; Royle III. 313 ; F. B. I. v,.

37 ; Watt E. D. ; Prain Beng. PI. 887 ; Gage I. c. 397. P. rivulare,.

Keen. ; Roxh. Fl. Ind. ii, 290.

A stout annual. Stems erect, glabrous or nearly so. Leaves 4-7 in. long,-

lanceolate or linear-lanceolate, acuminate, tapering to the acute base,

glabrous except the ciliolate margins and midrib beneath ; stipules

strigose, the mouth with cilia which exceed the length of the tube.-
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Peduncles quite glabrous. Racemes erect, slender, weak, 2-4 in. long ;

bracts crowdetl, glabrous, margins sparingly and shortly ciliate.

Perianth white, eglandular. Stamens 5-8. Styles 3-cleft. Nvtleia

trigonous.

Common within the area usually in wet places. Distrib. : Hotter parts
of India from Assam and Bengal to the N. W. Frontier, and from the
Cent. Prov. to S. India and Ceylon; also in Burma extending to the
Malay Peninsula, China, Japan, Trop. Africa and Australia. This
species differs from P. scrrulatum by the acute base of tho leaves and
by tho much longer bristles of tho stipules ; the leaves also turn
brown when drying. Watt mentions that in China and Japan this

plant yields a blue dye similar to that of indigo.

9. P. serrulatum, Lagasc. Gen. and Sp. PI. 14 ; F. B. 1. v, 38 ;

Prairi Beng. PL 887 ; Gage I. c. 399 ; Cooke Fl. Bomb, ii, 515. P.

flaccidum, Roxb. Fl. Ind. ii, 291 {not of Meissn. or Boiss).-—Vem.
Pdnimirch.

An annual. Stems prostrate and rooting below ; branches 2-4 ft. high,

glabrous, often reddish. Leai^cs subsessile, drying green, 2-5 in. long,

linear or elliptic -oblong, acute or acuminate, glabrous or sparsely

hairy on upper surface and midrib ; base rounded or cordate ; stipules

strigose ; mouth truncate, with bristles on the margin nearly as long
as the tube. Racemes paniclod, slender, erect, i-2 in. long ; bracts

glabrous, strongly and often squarrosely ciliate. Perianth white,

i\j in. long, eglandular. Stamens 5-8. Styles 3, connate below.
Nutlets trigonous, -^-^ in. long, polished.

Common within the area in swamps and by river-banks. DiSTRIB. :

From Assam and Bengal to the Indus, ascending to 7,000 ft. on the

W. Himalaya ; also in Central and S. India and in Ceylon ; extending
to Burma, China, the Malay Pen., W. Asia, S. Eur., Africa, America
and Australia.

10. P. Hydroplper. Linn. Sp. PI. 361 ; Boyle III. 317 ; F. B. /.

V, 39 ; Watt E. D. ; Collett Fl. Siml. 423 ; Prain Beng. PI. 887 ;

Gage I. c. 401.—Water-pepper.

A rather robust glabrous annual. Stems much-branched, minutelj

glandular, 12-18 in. high, swollen at the joints, prostrate and rooting

at the lower nodes. Leaves shortly stalked, rarely more than 3 in.

long, lanceolate or oblong-lanceolate, variable in width and in the

length of the apical portion, usually covered with impressed glands

glabrous or with the midrib scabrid beneath ; stipules glabrous or
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sparsely strigose with hairs that are sunk in the tissue, very shortly

cUiate or eciliate. Racemes decurved, filiform, flexuous, leafy at the
base ; bracts more or less interrupted, glabrous, glandular or not ;

mouth naked or minutely ciliate. Perianth pink, very glandular.

Nutlets usually trigonous, opaque, granulate.

In wet places, chiefly in the northern portion of the area, from Dehra
Dun and RohUkhand eastwards. Distrib. : From Assam and Bengal
to the N. W. Frontier, ascending to 7,000 ft. on the Himalaya,
also on the Khasia Hills ; extending to Europe, N. Africa, Java, N.
America and Australia. The fresh plant contains an acrid juice,

which is used as a powerful diuretic.

11. P. flaccidum, Meissn. in DC. Prod, xiv, 107 in part, excl,

syn. {not of Eoxhurgh) ; F. B. I. v, 39 ; Prain Beng. PI. 887 ; Gage

I. c. 402. P. tenellum. Boxh. Fl. Ind. ii, 289.

A glabrous or pubescent annual or perennial. Boot shortly creeping-

Stems 2-3 ft. high, slender, shortly creeping below, simple or branched.
Leaves usually stalked, 2-6 in. long, lanceolate or elliptic -lanceolate,

acuminate, quite glabrous except sometimes on the midrib and nerves
beneath, or strigosely hairy beneath or on both surfaces, more or less

glandular, brown when dry ; stipules strigose or hirsute, marginal

cilia half as long as the tube or longer. Racemes subpaniculate, some-
times 6 in. long and very slender ; bracts usuall}'^ very distant, glab-

rous or more or less ciliate, glandular or not. Perianth bright-pink

or white (Roxburgh) closely glandular. Stamens 8. Nutlets small,

trigonous, dull-black, minutely rugose.

In wet ground, Upper Gangetic Plain (T. Thomson), Dehra Dun (King).

Flowers during the rainy season. Distrib. : Throughout India in

wet places, ascending to 6,000 ft. on the Kumaon Himalaya ; also in

Ceylon, Malay Pen. and Islands and China.

12. P. Posumbu, Buck. -Earn, in Don. Prod. 71 {not of Wallich) ;

F. B. I. V, 38 ; Gage I. c. 425. -

A very slender flaccid perennial herb. Stems extensively creeping then
ascending or decumbent. Leaves petioled, membranous, 1-3 in. long,

elliptic-lanceolate, caudate-acuminate, glabrous or sparsely hairy ;

stipules slightly strigose ; cilia stifl, longer than the tube. Racemes
erect, filiform, 1-3 in. cr longer ; bracts minute, imbricate or distant,

very shortly ciliate. Perianth very small, eglandular. Nutlets

smooth and polished.
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Dehra Dun (Kiug). Distkib. : Sub-tropical and temperate Himalaya
from Kajshmir to Sikkim ascending to 9,000 ft. ; aiao in Assam and
on the Khasia Hills, extending to Java, Cliina and Japan.

13. P. alatum, Buch.-Ham. in Don. Prod. 72; F. B. I. Vf/^il^;

Watt E. D. ; Prain Beng. PL 887 ; Collett Fl. Sirnl. 423 {in 'part)

;

Oage I. c. 404 ; Cooke Fl. Bomb, ii, 516. P. punctatum, Buch.-

Ham. I. c. ; Trimen Fl. Ceyl. ui, 413. P. nepalense, Meissn.^^.

A procumbent glabrous or sparsely hairy annual. Stems 1-2 ft. long,

routing at the nodes ; branches many, ascending. Leaves |-1| in.

long, deltoid-ovate, acute or subobtuse, entire, minutely punctate ;

base subtruncate or subcordate, shortly cuneate ; petioles winged,
amplexicaul at the base ; stipules membranous, obliquely truncate,

eciliate but with a tuft of haiis at the base. Flowers in compressed
peduncled heads, with an involucral leaf at the base of each head ;

peduncles glandular-hauy above ; bracts membranous, ^--^^ in. long,

eciliate. Perianth J in. long, 4 fid. Nutlets ^^ in. long, broadly
ovoid, compressed, usually biconvex, black and minutely pitted.

Dehra Dun (Duthie). Flowers during the rainy season, Distrib. :

Abundant on the Himalaya up to 10,000 ft., Parasnath in Bengal
also in Assam, Burma and on the hills of W. and S. India, extending
to Ceylon, China, Afghanistan and Africa. The above description

refers to var. nepalensis of Hook. /. F. B. I. v, 42.

14. P. capltatum, Buch.-Ham. ex. Don. Prod. 73 ; F. B. 1. i\

44 ; Collett Fl. Siml. 423, fig. 134 ; Oage I. c. 428.

A perennial herb. Stems many, leafy, 6-10 in. long, creeping from a
stout woody usually twisted rootstock, usually reddish and clothed

with brown hairs. Leaves crowded, bifarious, shortly stalked, ^-1^
in. long, ovate-elliptic, acute, downy on both surfaces, rather thick,

eglandular, turning brown when dry ; petioles |-^ in., with 2 small

rounded glandular hispid auricles at the base. Infiorescence capitate ;

heads J-J in. in diam., dense-flowered, glandular and hairy ; ped-

uncles often glandular-hispid ; involucral leaf none ; bracts flat, ovate,

acute, eciliate, glabrous. Perianth pink, 5-cleft, segments obtuse.

Stamens 8. Nutlets 3-gonous, -j^ in. long.

Dehra Dun, in crevices of rocks in many of the ravines (Duthie). Prob-
ably in other localities in Sub- Himalayan tracts eastwards. Dis-
trib. : Sub-tropical and temperate Himalaya, up to 6,000 ft. ; also

on the Kliasia hills and extending to China.
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2. RUMEX, Linn. ; Fl. Brit. Ind. v, 58.

Perennial or annual herbs, rarely shrubs. Leaves mostly radical

or cauline, alternate ; stipules hyaline ochreate, often disappearing

with age. Flowers 2-sexual or monoecious, in axillary clusters or

in whorls arranged in simple or panicled racemes. Perianth-

segments 6, rarely 4 ; inner accrescent, entire or toothed, midrib

often enlarged or tubercled. Stamens 6, filaments short, anthers

oblong. Ovary 3-gonous, styles .3, stigmas fimbriate. Fruit a

small nut, enclosed in the usually enlarged inner perianth-

segments, angles acute. Seed erect, embryo lateral, nearly straight,

cotyledons linear or oblong.-—Species about 140, in all temperate

and in many tropical regions.

Flowers 2-sexual ; inner fruiting sepals coriaceous ;

styles terminal ; leaves never hastate :

—

Inner fruiting sepals with narrow margins and
few or no teeth :

—

Leaves gradually narrowed into the petioles,

tips usually acute ; flowers distinctly

stalked ; inner fruiting sepals brownish-

yellow . . . . . . , {R. maritimus).

Leaves cordate at the base and with a contrac-

tion just above it, tips always obtuse

;

flowers shortly stalked ; inner fruiting sepals

much longer and almost black . . , 1. R. nigricans.

Inner fruiting sepals with wide much-toothed

wings :

—

Teeth of wings not hooked . . . . 2. R. deniatus.

Teeth of wings usually hooked • . . 3. R. nepalensis,

ricwers 1 -sexual or polygamous ; inner fruiting

sepals membranous ; styles from the angles

of the ovary ; leaves hastate . . . {R- Jiastatus).

1. R. nigricans. Hook, f. in F. B. L v, 59 ; Prain Beng. PI 888.

An erect annual, hU ft. high. Leaves linear- oblong, obtuse, contracted

above the cordate'base, margins often waved or crisped. Flowering

branches rigid, spreading, with or without leaves. Flowers shortly

pedicelled, densely crowded in globose distant whorls or confluent

heads. Perianth enlarging in fruit, nearly black ; inner sepals large
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and with a conspicuous oblong dark-coloured tubercle on the baok :

tips acute ; margins very narrow, entire or with one or two fhort
straight teeth or spines. Styles terminal.

Edges of tanks near Banda in Bundelkhand (Mrs. Bell). Distrib. :

Bengal, Behar, Kha«ia Hills and in the Deccan Peninsula. This
species is very similar to the European R. conglotneratns, but the leaf

is panduriform, and the tips of the valves are acute.

2. R. dentatus, Li7in. Mant. ii, 226 ; Boyle 111 313 ; F. B. I.

Vy 59 ; Watt E. D. ; Prain Beng. PL 889 ; Cooke Fl. Bomb, ii, 518.

An erect annual, 1-2 ft. high. Stc7n^ grooved, glabrous, usually tinged
with red. Leaves 3-4 in. long, oblong, obtuse, glabrous, base rounded or

cordate, petioles of ra<lical leaves up to 2| in. long. Flowers shortly

pedicelled, 2-sexual, arranged in distinct leafy or leafless whorls.
Perianth |-^ in. long ; inner segments broadly ovate, reticulate-

veined, much enlarged in fruit and with an ovoid-oblong smooth
tubercle on its back, margins irregularly tootherl or pectinate ; the

teeth numerous, short, straight, not hooked. Nutlets .j-^j in. long,

acutely 3-gonous or almost winged.

'N. W. India (Royle), Dehra Bun (King), Sub-Himalayan tracts of N.
Oudh and Gorakhpur (R. Thompson and Duthie), Moradabad (T.

Thomson), Bundelkhand (Mrs. Bell). Distrib. : From Bengal and
Assam to W. and S. India ; also on the Himalaya up to 1,000 ft. in

Kumaon and extending to China. Hooker alludes to a specimen
from Oudh in which the inner segments of the perianth are very
narrowly winged, thus showing a transition to R. nigricans. The
roots yield a dye which is said to be used in Sind.

3. R. nepalensis, Spreng. Syst. ii, 159 ; F.B. I. v, 60 ; Collett Fl.

Siml 428.

Annual or occasionally perennial. Root sometimes with tuberous
fibres (Boiss.) Stems stout, erect, 2-4 ft. high, branched. Leaves at

the base of the stems up to 14 in. long, oblong or triangular-ovate,
acute or obtuse, base cordate, petioles very slender ; upper leaves

'essile or nearly so, narrowed to the base. Whorls distant, on elongate
nearly leafless racemes. Fruiting sepals orbicular-ovate, broadly
wingwl, one or more with an oblong tubercle on the back, wing
pectinately toothed and strongly reticulate, teeth usually with hooked
tips.

Dehra Dun (King), and in the Sub-Himalayan tracts of N. Oudh and
Gorakhpur (Duthie). Distrib. : Temp. Himalaya from Bhutan to
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Kashmir, up to 9,000 ft. oe more ; also on the hills of W. and S. India

and extending to W. Asia and IS. Africa. Its habit is that of R.

dbtusijolius, a common European species.

R. MARiTEVius, Linn. ; F. B. I. v, 59 ; Watt E. D. ; Prain Beng. PI.

555.— There is a record of this plant having been found by Mr.

A. 0. Hume in marshes by the banks of the Jumna near Etawah.

There are, however, no specimens at Kew from the area of this flora.

As the plant appears to be fairly abundant in Bengal its occurrence'

within the eastern border of the Upper Gangetic Plain may be regarded

as probable. I have therefore included it in the clavis where

its distinguishing characters will be found. It occurs also in Assam

and in the Central Provinces, and extends to N. Africa, Europe and

in N. and S. America.

R. -ELA.STA.TVB, Don Prod. 74 ; Royhlll. 314 ; F.B.I.v, 60; Watt E,

D. ; Brandis Ind. Trees 521 ; Collett Fl. Siml. 428, fig. 136 ;

Gamble Man. Ind. Timb. 653. Vern. Chulmora (K\ima,on).—A some-

what glaucous perennial herb or small shrub, 1-2 ft. high. Rootstock

woody. Leaves 1-2^ in. long, broadly triangular or hastately 3-lobed.

Flowers minute, polygamous, pedicels lengthening in fruit. Inner

enlarged sepals \-^ in. in diam., orbicular, notched at both ends,,

usually bright pink and very delicately veined.—Pound occasionally

ia Dehra Dun at the base of the Himalaya. It is a common plant, on

the W. Himalaya, ascending to 8,000 ft. and is found usually on

exposed rocks and dry stony hillsides. The hill-station of Almora in

Kumaon is said to have been so-called by reason of the abundance of

this plant in that neighbourhood. The leaves are very acid and may
be eaten as salad.

R. VESiCABius, Linn. ; Roxb. Fl. Ind. ii, 209 ; F. B. I. v, 61 ; Duthie

Field and Gard. Crops Hi, 45 ; Watt E. D. ; Collett Fl. Siml. 428 ;

Prain Beng. PI. 889. Vem. Chuka-sdk. A pale-green rather fleshy

glabrous annual. Leaves ovate. Flowers monoecious. Fruiting

sepals I in. across, orbicular, hyaline.—Cultivated in many parts of

India as a vegetable. It is found wild on the hills of the W. Punjab,

also in Afghanistan, Pei'sia, the Levant and in N. Africa.

Calligontjm polygonoides, Linn.; Brandis For. Fl. 372 ; Ind. Trees

520 ; F. B. I. v, 22 ; Watt E. D. Gamble Man. 552 ; Cooke Fl.

Bomb, ii, 510. Vern. Phog, phok.—'An almost leafless shrub or small

tree found within the arid districts of N.-W. India on both sides of

the Indus, extending as far north as Lahore and eastwards to Bikanix,

often gregarious. It is found also in Sind, and beyond India in

Persia, Armenia and Syria. During the hot season the bushes are

covered with the fragrant pinkish flowers which after falling are
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swept up by the country people and eaten cooked. The fruit b
densely setose. I have seen no specimens from the area included in

this flora.

Fagopyrum esculenthm, Mopnch ; Don Prod. 73 ; Royle III. 317 ;

F. B. I. V. 55. WaU E. D. ; DC. L'Orig. PL Cvli. 279 ; Duthie

Field and Gard. Crops N. W. Prov. and Oudh Hi, 25, t. S3. Vem.
Phdphra, kulti, ogla. {Buckicheat).—An erect glabrous annual 1-3 ft.

high. Leaves triangular-cordate, acute. Flowers white or pink, in

terminal subcapitate cymes. Nuts trigonous, acutely angled.—Much
cultivated for its grain in Dehra Dun and in the Sub-Himalayan tracts

eastwards, as well as in the hilly districts of Central and S. India ;

also extensively on the Himalaj^an ranges and up to 12,000 ft. in W.
Tibet. Another species, known as F. tataricum, and distinguished by

having the angles of the nuts blunt, is a much taller and coarser

plant, and is usually restricted to the Himalaya and at rather

higher elevations. It is much cultivated by the inhabitants of the

higher villages.

Antigonum Leptopus, Hook, and Am. ; Gamble Man. 552 ; Prairi

Beng. PI. 889 ; Cooke Fl. Bomb, ii, 519. The Coral Creeper.—A large

handsome climbing shrub with bright pink flowers. It is a native

of S. America, and is largely grown in the gardens of N. India.

MuEHLENBECKiA PLATyCLADOS, Meissn. {Cocoloba platyclada, F. Muell.).

—A quaint-looking glabrous shrub with flattened leaf-like branches

(phylloclades) is often grown in the gardens of Upper India. It is a-

native of the Solomon Islands.

XCIII.—ARISTOLOCHIACEiE.

Herbs or .shrubs, often climbing, asually more or less foetid.

Leaves alternate, entire or lobed ; stipules none. Flowers 2-sexualr

often large, iLsually lurid, terminal axillary or lateral, solitary

racemose or cymose, with or without bracts. Perianth simpler

more or lass adnate below to the ovary, regular or irregular, 3-lobed

or tubular, lobes valvate. Stamens 6 or more, adnate in I or 2

series to the top of the ovary or round the style; anthei-s erect ;_

cells parallel, dehiscing dorsally. Ovary 4-6-celled ;
placenta*

parietal, free or extending to the axis ; style columnar, stigma

lobed ; ovules many, anatropous. Fruit a capsule or berry. Seeds-

many : albumen copious, fleshy, embryo minute.—vSpecies about

200, chiefly tropical.
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ARISTOLOCHIA, Linn. ; Fl. Brit. Ind. v, 74.

Shrubs or perennial herbs, often twining. Leaves with the petioles

•dilated at the base, and often with a stipule-like leaf of an undevel-

oped bud in the axil. Perianth coloured, tube inflated below,

then contracted, hairy within ; limb dilated, oblique, usually

2-lipped. Stamens 6, rarely 5 or more than 6 ; adnate in 1 series

above the ovary, filaments or connectives not distinguishable from

the style ; anthers adnate to the column, dehiscing extrorsely.

Ovary inferior, more or less perfectly 6-celled, rarely 5- or 4-celled,

style or column short and thick, divided above into 3 or 6 (rarely

more) obtuse or linear lobes, ovules 2-seriate. Fruit a capsule,

lantern-like, septicidally 6 (rarely 5) -valved, or splitting through

the placentas. Seeds horizontal, often covered by the remains of

the placenta.—Species about 180, chiefly tropical.

A. bracteata. Retz. Ohs. Bot. fasc. v, 29 ; Roxb. Fl. Ind. Hi,

490 ; Royle III. 330 ; F. B. I. v, 75 ; Watt E. D. ; Prain Beng. PI.

^90 ; Cooke Fl, Bomb, ii, 524.—Vern. Kiramur.

A slender decumbent glabrous perennial herb. Stems 12-18 in. long,

weak, prostrate ; branches striate, glabrous. Leaves l|-3 in. long

and broad, reniform or broadly ovate, usually widely and shallowly

cordate at the base, glaucous beneath, finely retioulate-veined,

glabrous; petioles ^-1^ in. Flowers solitary; pedicels with a large

sessile orbicular or subreniform bract at or near the base. Perianth

1-lf in. long, base subglobose ; tube cylindric, with a trumpet-

shaped mouth, villous inside with purple hairs ; lip as long as the

tube, linear, dark-purple, margins revolute. Capsule f-1 in. long,

oblong-ellipsoid, 12-ribbed, glabrous. Seeds I in. long, triangular with

a cordate base.

3anks of Junma and Ganges (Royle), Bundelkhand (Edgeworth),

Ciwalior (Maries). Flowers at the end of the rainy season. Disteib. :

Bengal, W. and S. India and in Ceylon, extending to Arabia and
Tropical Africa. The whole plant is intensely bitter, and it is

much used by Hindu doctors for its purgative and anthelmintic pro-

perties.

A. INDICA, Linn.; Roxh. Fl. Ind. Hi, 489 ; Royle III. 330 ; F. B. I. v, 75 ;

Wait E. D.; Prain Beng. Pi. 891 ; Cooke Fl. Bomh. H, 594 ; Brandis

Ind. Trees 522. (Indian Birthwort).—A climbing perennial herb

with the under surface of the leaves green. It occurs in Nepal and
over the greater part of Bengal, also in W. and S. India, and in Ceylon.
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It is found in gardens within the area of this flora, and the very
bitter roots, like thosn of A. hracicata, are used medicinally.

Several exotic sjHscics arc grown in Indian ganiuns as ornamental
plants, notably some from Brazil with curious and highly coloured
tlower.s.

XCIV.-PIPERACEiE.

Herbs or shrubs, usually aromatic. Leaves alternate opposite:

or whorled, entire, gland-dotted ; stipules none or 2, connate or

adnate to the petiole. Flowers minute, I- or 2-sexuaI, in axillary

or terminal catkin-like spikes, subtended by a peltate bract.

Perianth none. Stamens 2-6, rarely 7-8, hypogynous ; anthers

often jointed on the filaments, the cells sometimes confluent and
bursting longitudinally. Ovary of 3 or 4 carpels free or connate at

the base, each with many ovules, or ovary 1 -celled with a solitary

orthotropous ovule ; stigmas distinct on the free carpels or ovary-

lobes, or terminal on the undivided ovary, occasionally solitary,

sessile, simple or penicillate. Fruit small, indehiscent, or of cocci

or follicles. Seeds globose, ovoid or oblong, testa thin ; albumen
copious, floury, embryo enclosed in an amniotic cavity at the end
of the albumen remote from the hilum, cotyledons minute or

obsolete, radicle superior.—Species over 1,000, in tropical and
sub-tropical regions, chiefly American.

FlowL^rs 2-sexual ; ovary of 3 or 4 free or connate
carpels . . . . . . .1. HouttuynIa.

Flowers usually dioecious ; ovary 1 -celled . 2. Piper.

1. HOOTTinrNlA, Thunb. ; Fl. Brit. Jnd. v, 78.

Perennial herbs. Leaves alternate, usually cordate ; stipules

broad, membranous. Spikes terminal and leaf-opposed, pedun-
cled, dense, asually with an involucre of 4-6 white petaloid bracts.

Flowers minute. Perianth none. Stamens 3-6, filaments adnate at

the base to the ovary, anthers oblong. Ovary of 3-4 partially con-

nate I -celled carpels ; styles free, erect, stigmatose on the inner

surface ; ovules many, on parietal placentas. Fruit subglobose,

bursting between the styles. Seeds many, globose, testa membran-
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ous.—Species 2, one in N. W. America and the other Indian, extend-

ing to Siam, China and Japan.

H.cordata, T/i^w&. Fl. Jap. 214, t. 26 ; Royle III 331 ; F. B.

1. V, 78 ; Kanjilal For. Fl. ed. 2, 324 ; Collett Fl. Siml. 429.

A perennial herb -with a creeping rootstock. Stem erect, T-3 ft. high,

leafy, angular, herbaceous, pubescent at the nodes. Leaves cauline,

li-2i in. long and broad, broadly ovate-cordate, acuminate, 5-nerved,

abruptly narrowed into the petiole, glabrous or with the nerves pub-

escent beneath, gland-dotted ;
petiole 1-2 in. ; stipules membranous,

.linear-oblong, obtuse, emarginate or bifid, adnate to the channelled

petiole, cliate on the margins. Spikes h in. long, dense-flowered,

elongating in fruit ; bracts |-J in. long, rounded or oblong. Stamens

3.

:Sub-Himalayan tracts in N. Oudh (Duthie). Distrib. : Trop. Hima-

laya from the Punjab to Sikkim, up to 5,000 ft. ; also Assam, the

Khasia Mts. and Ceylon, extending to China and Japan.

2. PIPER, Linn. ; Fl. Brit. Ind. v, 78.

Shrubs, rarely herbs, erect or scandent, often glandular and aro-

matic, branches with swollen nodes. Leaves usually entire and

often oblique, stipules various. Flowers very minute, dioecious,

rarely 2-sexual, spicate, each in the axil of a bract, with or without

2 lateral bracteoles ; bracts peltate or cupular, adnate to the

rhachis, sometimes decurrent, with or without raised margins ;

bracteoles (when present) forming low ridges on each side of the

flower or connate in a semilunar form. Stamens 2-4, rarely more;

filaments short, anthers 2-celled, the cells distinct. Ovary 1 -celled,

style short, conic, beaked, or none, stigmas 2-5 ; ovule solitary,

erect. Fruit a small ovoid or globose 1-seeded berry. Seeds

usually globose, albumen floury within. Species about 600, in

tropical and sub-tropical regions.

P. "brachystachynm. Wall. Cat. 6656 in pari ; Royle 111. 332 ;

F. B. I. V, 87 ; Kanjilal For. Fl. ed. 2, 325 ; Gamble Man. 554 ;

Collett Fl. Siml. 430 ; Brandis Ind. Trees 523.—Vern. Pahdri pan.

A glabrous much-branched rambling shrub. Stems often very long

climbing on trees and rocks and rooting at the nodes ; branches

slender, rigid, terete, the lower often warted. Leaves petioled.
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thinly coriaceous, 3-7 in. long, elliptic or ovatc-lanceolatc, obtusely

caudate-acuminate, base acute ; nerves prominent beneath ;
petioles

slender, ^-J in. ; leaves of the climbing stems muoli smaller, orbicular,

pointed. Male spikes 2-3 in. long, slender, drooping ; bracts minute,

peltate. Starnens 2, anthers reniform ; cells confluent, dehiscing

across the tip. I em. spikes very shortly peduncled i-\ in. diam.,

globose or shortly oblong in fruit. Berries y\j in. in diam. ; stigmas

3, very minute.

Dehra Dun on the banks of the Re nadi (Kanjilal), Sub-Himalayan
tracts of N. Oudh in damp places (Duthie). Distrib. : Sub-tropical

Himalaya from Simla to Bhutan, up to 5,000 ft. ; also on the

Khasia and Nilgiri Hills.

Piper Betle, Linn.; Roxh. Fl. Ind. i, 15S ; FB.L, v, S5 ; Duthie Field

and Gard. Crops N. W. Prov. ind Oudh Hi, 51, tt. 91 and 91A ; Watt

E. D.; Comm. Prod. Ind. S91 ; QamUe Man, 554 ; Brandis Ind.

Trees 523 ; Cooke Fl. Bomb. H, 528. Vera. Pan, tamhuli, etc. (Betel

pepper).—A perennial dioecious creeper extensively cultivated in the

hotter and damper parts of India and in Ceylon extending to the Malay
Islands. It is believed to have come originally from Java. The leaves

mixed with poitions of areca-nut, lime and catechu, are universally

chewed by the natives of India, to which are added by well-to-do

classes other ingredients such as cardamoms, nutmeg and camphor.
For further particulars as to cultivation, etc., see Watt's Comm. Prod,

of India 891.

P. NIGRUM, L. Vern. Gul-mirch, kala-mirch. (Black pepper).—This

furnishes the ordinary pepper of commerce, black and white, the

latter resulting in the grinding of the fruit after the removal of the

outer skin. The plant is wild in Travancore and Malabar, and is

cultivated in the hotter parts of India and ir Ceylon and in the tropica

generally.

Pepeeomia pelldcida, H. B. & K. ; Prain Beng. PL 894 ; Cooke Fl.

Bomb, a, 629.—A slender much- branched glabrous and succulent

annual. Has been intro<lueed comparatively recently from S.

America, and is becoming naturalized in various parts of India, and
as a weed in the gardens of N. India.

XCV.-LAURACEiE.

Aromatic trees or shrubs, very rarely (Cassytha) leafless para-

sites. Leaves usually alternate, gland-dotted, exstipulate. Flowers
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small, regular, 2- or 1 -sexual, in axillary cymes clusters panicles or

racemes : bracts deciduous, often involucrate or none. Perianth

usually inferior ; tube short, sometimes enlarged in fruit ; lobes of

limb small, usually G, rarely 4, in two series, usually all similar and

equal, imbricate, rarely sub-valvate, herbaceous or petaloid.

Stamens usually a multiple of the perianth -lobes, in 2-4 series on

the tube ; filaments flattened, inner or some or all often 2-glandular

at the base ; anthers erect, 2-or 4-celled, rarely 1-celled, cells

dehiscing by up-curved at length deciduous valve-like lids. Ovary

sessile at the base of the perianth-tube, 1-celled, style terminal,

stigma simple or discoid or dilated ; ovule solitary, pendulous from

the apex of the cell, anatropous. Fruit a dry or fleshy berry on an

often thickened peduncle, naked or rarely enclosed in or adnate to

the perianth-tube. Seed pendulous, testa membranous, albumen

none ; cotyledons plano-convex, fleshy ; radicle superior, minute.

—

Species about 1,000, chiefly in the warmer regions of Asia,.

Australia, America and the Pacific Islands.

Trees or shrubs :

—

Anthers of the two outermost rows of stamens

opening inwards, those of the third row open-

ing outwards ; flowers hermaphrodite, usually

panicled :

—

Anthers all 2- celled ;
perianth deciduous

Anthers all 4-ce.lle(J ;
perianth peristent :—

•

Perianth-lobes reflexed in fruit

Perianth-lobes erect in fruit

often polygamous

1. Beilschmiedia.

2. Machilus,

flowers

3. Phcebe,

Anthers of each row of stamens opening in-

wards, 4-celled ; flowers dioecious, in um-
bels, each umbel supported by an in-

volucre of bracts :

—

Leaves penninerved ; stamens 9 or more,
glands of the inner row sessile . , 4. Litsea.

Leaves 3-nerved above the base ; stamens
usua-lly 6, glands of inner row stalked . 5

Leafless parasitic twining herbs

Neolitsea,

6. Cassytha.
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1. BEILSCHMIEDIA. Nees ; FI. Brit. Ind. v, 121.

Evergreen trees or shrubs. Leaves alternate or opposite, penni-
nerved. Flowers small, 2-sexiial, usually in panicles. Perianth-

tube short ; lobes subequal. Stamens 9, perfect, those of the two
outer series with eglandular filaments and with the anthers in-

trorsely 2-celled ; those of third series with 2-glandular filaments

and with the anthers extrorsely 2-celled ; anthers of the inner-

most series replaced by ovoid or cordate staminodes. Ovary
sessile, free from the perianth, narrowed into the style, stigma
obtuse. Fruit an oblong ovoid or globose berry

; pedicel not or
slightly thickened, the perianth quite deciduous. Seed with a
membranous testa.—Species about 20, all tropical.

B. Roxbnrg^hlana. Nees in Wall. PI. As. Ear. ii, 69 ; Brandis For.

Fl. 378 ; Ind. Trees 528 ; F. B. I. v, 121 ; Watt. E. D. ; Gamble
Man. 559 ; Prain Beng. PI. 897 ; Haines For. Fl. Ch. Nagpur 151.

B. fagifolia, Nees ; F. B. I. v, 122. Laurus bilocularis, Roxb. FL
Ind. ii, 311.—Vern. Konhaia (Oudh).

A large or medium-sized almost evergreen tree. Bark ash-coloured.

Branches many, spreading horizontally and forming a dense shady
head. Leaves coriaceous, 6-10 in. long, elliptic or oblong-lanceolate,

obtuse or bluntly acuminate, glabrous, dark-green and shining ; base

cuneate ; main lateral nerves 6-12 pairs, prominent on both surfaces

and finely and distinctly reticulate between
; petioles i-1 in. long.

Peduncles axillary and from the base of the young shoots, a little

shorter than the petioles, pubescent, bearing a raceme or panicle of
6-12 flowers ; bracts ovate, caducous. Perianth 6-partito ; segments
spreading or reflexed, \ in. long, linear-oblong, hairy on both sides.

Filaments hairy ; anthers bilocular. Berry 1-H in. long or more and
about 1 in. in diam., narrowly oblong-obovoid, dark-purple when ripe

and covered with a whitish-grey bloom which is easily rubbed off.

Forests of N. Oudh in the districts of Gonda and Bahraich, in shatly

ravines (R. Thompson). Flowers Mar. -April when the old leaves are

falling. DiSTRiB. : From Kumaon to Assam, Tipperah and Burma,
also in Ch. Nagpur. The wood is white rather hard and even-grained,

and is said to be used in Assam for making boats. 1 have not seen

the specimens from N. Oudh.
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2. MACHILUS, Nees ; FI. Brit. Ind. v, 136.

Evergreen trees. Leaves alternate, usually crowded at the ends

of the branchlets, penninerved. Flowers small, 2-sexual, in axillary

panicles. Perianth-tube short or obsolete ; lobes persistent, spread-

ing or reflexed in fruit. Stamens 9, perfect, filaments of the 1st and

2nd rows eglandular and with introrse 4-celled anthers ; of the 3rd

row with 2 stipitate glands at the base and with extrorse 4-celled

anthers ; those of the 4th 'row replaced by stipitate cordate stami-

nodes. Ovary sessile, narrowed into the style ; stigma discoid.

Fruit a globose or oblong berry seated on the persistent perianth.

—

Species about 20, in E. Asia.

Leaves up to 6 in. long, somewhat glaucous beneath,

main lateral nerves 8-12 pairs
;
perianth villous

within ; drupe globose, \-^ in. in diam . . 1. M. Gamhlei,

Leaves up to 10 in. long, distinctly glaucous beneath,

main lateral nerves 12-18 pairs ;
perianth silky-

tomentose outside ; drupe globose, |-H in. in

diam. . . . • . • • . 2. M . Didhiei.

1. M. Gamblei, King, in F. B. I. v, 138 and 860 ; Kanjilal

For. Fl. ed. 2, 327 ; Gamble Man. 566; Brandts Ind. Trees

531.—Vern. Kdwala.

A small or moderate-sized tree with dark grey bark ; shoots and young

leaves beneath finely silky. Leaves 3-6 in. long, elliptic -lanceolate to

obovate, acute or acuminate, entire, thinly coriaceous, impressed-

punctate on both surfaces, glaucous and glabrous beneath when
mature, main lateral nerves 8-12 pairs, slender ;

petioles ^ in., slender.

Panicles lax, few-flowered. Sepals linear-oblong, villous within.

Drupe globose, |-| in. in diam., black when ripe. i ^

Dehra Dun, in shady and swampy localities, fairly common (Kanjilal).

Flowers in March and April. Distrib. : Outer ranges of Himalaya

eastwards to Bhutan and the Duphla Hills at from 2—4,000 ft., also

in the Assam Valley. &j

2. M. Dnthiel, King in F. B. I. v, 861 ; Kanjilal For. Fl. {ed

2), 327 ; Gamble Man. 567 ; Duthie in Ann. R. Bot. Gard. Calc. ix,

part 1, 67, t. 83 ; Collett Fl. Siml. 431, fig. 138 ; Brandis Ind. Trees

531. —Vern„ Kdwala^ bhadrao {Garhwal), bhojo (Jaunsar).
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A mwlinm-sized tree with a thin <lo.rk-grcy rather rough bark
; young

parts tinoly eilky. Leai'es thickly coriaceous when mature, becoming
reflexed in age, 6-10 in. long, oblong^or elliptic-lanceolate, acuminate,
often subfalcate, dark-green and shining above, glaucous beneath

;

main lateral nerves 12-20 pairs ; petioles about J in. long. Panicles

about in. long when in flower
;
peduncles and pedicels rather stout,

elongating and drooping in fruit, often tinged with red. Flowers \ in.

in diam. Sepals linear-oblong, finely silky outside, reflexed in fruit.

Drupe globose, |-f in. in diara., changing from a dark sage-green
colour to purple or almost black.

Sub-Himalayan tract of Rohilkhand in the Kota Dun at 2,000 ft. (Herb.
Strachey and Winterbottom, Machilus No. 1) ; Kumaon Bhabar at

Barmdeo (Herb. S. and W. No. 3), Kotri Dun at 1,800 ft. (Brandts).

Flowers d 'ring April and May. Distrib. : W. Temp. Himalaya from
Chamba d.id Simla to Nepal, ascending to 8,000 ft. This hand-
some tree is abundant in shady places on northern slopes of the outer
Himalayan ranges, especially in Jaunsar and Garhwal. It is some-
times found associated with M. odoratissima, Nees to which the
present species and some others had previously been referred, but it

may easily bo recognized by its larger leaves, the pubescent panicle-

branches and flowers and especially by its globose drupes.

3. FH(EBE, Nees ; Fl. Brit. Ind. v, 141.

Evergreen shrubs or trees. Leaves alternate, scattered or in

clusters at the ends of the branchlets, penninerved. Flowers small,

2-sexual or polygamous, in axillary or sub-terminal panicles.

Perianth-tube short ; lobes 6, subequal, erect, accrescent and
clasping the base of the fruit. Stamens 9, perfect ; those of the '

'^

2 outer rows eglandular at the base and with -witrose 4-ceIled an- / t-*v^

thers ; of the 3rd row 2-glandu]ar at the base, with extrorse 2-celIed /

anthers, those of the 4th row replaced by cordate or sagittate

staminodes. Ovary sessile, narrowed into the style, stigma discoid.

Fruit an ellipsoid or oblong berry, clasped at the base by the

hardened perianth-segments.—Species about 26, in India and
Malaya.

Quite glabrous except the young shoots and the
perianth inside . , . . . . 1. P. lanceoJafa.

Panicles and flowers puberulous , . . . 2. P. n'lUida,
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1. p. lanceolata, Nees Syst. Laurin. 109, F. B. I. v, 141 ;.

Brandis For. Fl. 377 ; Ind. Trees 532 ; Watt E. D. ; Kanjilal For.

Fl. {ed. 2), 328 ; Gamble Man. 568 ; Collett Fl. Siml. 432 ; Prain

Beng. PI. 900. Laurus lanceolaria, Roxb. Fl. Ind. ii, 308.—Vern.

Haulia (Hind.), tumri (Dehra Dun).

A small evergreen tree with yellowish-white bark, quite glabrous except

the very young parts and the perianth inside. Leaves thinly coriaceous,,

usually crowded towards the ends of the branches, 6-9 in. long,,

elliptic -lanceolate, caudate-acuminate, narrowed beloAV into a short

petiole ; main lateral nerves 6-10 paiis. Flowers pale-yellow, 2-

sexual, or sometimes polygamous, to'f ^- ^^^^8' arranged in lax

axillary panicles 2-4 in. long.; peduncles slender, about 2 in. long when
in flower, elongating in fruit. Perianth-segrnents broad, obtuse^

villous inside, erect in fruit. Fruit narrowly ellipsoid, clasped at the

base by the hardened perianth, black when ripe.

Sub-Himalayan tracts from Dehra Dun (Gamble) to the forests of N^
Oudh (Brandis). Flowers Feb. -June. Disteib. : Outer Himalayan
ranges from Simla to Bhutan up to 6,000 ft.; also on the Khasia
Hills and in Burma. The vt ood is hard and close-grained and is said

to be used for planks.

2. P. pallida, Nees Syst. Laurin. 112 ; Brandis For. Fl. 377 ;.

Ind. Trees 532 ; F. B. I. v. 142 ; Gamble Man. 567.

A small tree with finely puberulous shoots. Leaves coriaceous, 6-9 in.

long, elliptic-lanceolate, or oblanceolate, acuminate, pubescent be-

neath when young ; main lateral nerves 8-10 pairs^ very oblique,,

deeply impressed above, prominent beneath. Panicles long-pedun-

cled. Flowers puberulous.

Moist ravines in the forests of E. Oudh (Brandis). Flowers in June.
Disteib. : Kumaon Himalaya up to 5,000 ft., and eastwards to Nepal
and Sikkim. Perhaps too closely allied to P. lanceolata to be regarded

as more than a variety. •

4. LITSEA, Lamk. ; Fl. Brit. Ind. v, 155.

Trees or shrubs, usually evergreen. Leaves alternate, rarely

opposite or subopposite, penninerved, rarely 3-nerved from th&

base, buds naked or scaly. Flowers small, dioecious, usually

umbellate ; umbels 4-6 (rarely more)- flowered, sessile or shortly

peduncled
;
peduncles clustered, rarely solitary,, axillary or in the-
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leaf-scars, sometimes racemose or fascicled on common peduncles
;

bracts involucrate, 4-6, rarely more in one involucre, coriaceous or
membranous. Perianth-tube ovoid campanulate or very short;
Jobes of limb 6 or 4, equal or unequal, sometimes small or obsolete.
Male flowers : Stamens 9 or 12 in trimerous flowers, 6 in dimerous
flowers, occai?ionally fewer than 6, rarely more than 12 ; filaments
of 1st and 2nd rows usually eglandular, those of the 3rd (and 4th
if present) 2-glandular ; anthers all introrse, 4-celled. Ovary
minute or obsolete, very rarely perfect. Fem. fls. Staminodes 9 or
12, or in the dimerous flowei-s 6 (rarely more than 12). Ovary
enclosed in the perianth-tube or free ; style short or long, stigma
usually irreguhirly Jobed. Fruit a drupe or berry seated ontheun-
enlarged perianth, or partly clasped at the base by the often much
enlarged discoid or cupular perianth-tube. Seed with a thin testa.

—Species about 140, in Trop. Asia, Australia and the Pacific Islands,

rare in Africa and America.

Perianth-lobes incomplete or none ; leaves oblong
or ovate-acute, lower surface sparingly pube-
scent or closely tomentose ; fruit globose,
seated on the slightly enlarged perianth-tube 2. L. chinensis.

Perianth-lobes complete, 6- or 5-partite :

—

Leaves elliptic or elliptic-oblong ; upper sur-

face glabrous ; lower surface grey- or tawny-
pubescent ; main lateral nerves 5-10 pairs ;

fruit ovoid, on a very small perianth-tube . 2. L. pohjantha.

Leaves usually narrowly lanceolate, acute or
acuminate, grey-hoary, rarely glabrous
beneath ; main lateral nerves 8-15 pairs

;

fruit on the enlarged per.-tube, ellipsoid;
,^ . 3. L. salicifolia,

var. laurifolia

1. L. chinensis, Lamk. Encycl. Method, Hi, 574 ; Cooke Fl.

Bomb, a, 6o9 ; Gamble i^ Journ. As. Soc. Beng. LXXV, part. 1,

131. L. sebifera. Vers. Syn. it, 4 ; F. B. I. v, 157 ; Watt E. D. ;

Kanjilal For. Fl. {ed. 2), 329 ; Gamble Man. 570 ; Prain Beng.
PI. 902 : Brandts Ind. Trees, 536. Tetranthera laurifolia, Blufiie ;

{not of Roxb.) ; Brandis For. Fl. 379. T. apetala, Roxb. Fl. Ind.

Hi, 819 ; Royle III. 325. T. Roxburghii, Nees ; Royle I. c.—
Vem. Maida, gioa (Hind.), m^dh (Oudli), chandna (Dehra Dun).
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A small or medium-sized evergeen tree, very variable in habit foliage and
inflorescence. Barh dark-grey, cork-like, with an inner viscid layer.

Young parts inflorescence and underside of leaves more or less pubes-

cent or tomentose. Leaves thinly coriaceous, 5-9 in. long, ovate

oblong or elliptic-lanceolate, acute obtuse or rounded at the apex^

glabrous or pubsecent on the upper surface, grey-pubescent beneath

and usually glabrescent when mature ; main lateral nerves 8-12 pairs,,

and with fine reticulations between ;
petioles J-1^ in. long. Flowers

globose, white or yellowish, i in. in diam. before expansion, arranged

in axfllarj^ peduncled corymbose or racemose umbels ; bracts 4, tomen-

tose. Perianth very irregular, the segments often wanting, tube long

and silky. Stamens 9 to 20 or more ; filaments villous. Fruit globose,

\ in. in diam., supported by the slightly enlarged perianth-tube.

Fairly common in the forests of Dehra Dun and Saharanpur, espe-

cially in shady ravines ; also in the Sub-Himalayan districts of Rohil-

khand, N. Oudh and Gorakhpur. It flowers in the rains and the fruit

ripens during the cold season. Distrib. : Throughout the hotter parts

of India and in Ceylon, extending to the Malay Islands, China and

Australia. The wood of this tree, as described by Gamble, is greyish-

brown or olive-grey, moderately hard and durable, and it is not attack-

ed by insects. The granular and viscid inner bark {meda-lakri) is said

to be good for sprains and bruises.

2. L. polyantha, Juss. in Ann. Mus. Par. vi, 211 ; F. B. I. v,

162 ; Watt E. D. ; Kanjilal For. Fl. {ed. 2), 330 ; Gamble Man
671 ; Collett Fl. Siml. 433 ; Prain Beng. PI. 903 ; Brandis Ind.

Trees 536. Tetranthera monopetala, Boxb. Fl. Ind. Hi, 821

;

Brand. For. Fl. 380 J t. 45.—Yevn. Maida, katnmrra (Hind.),

karkaiva, karka ( Dehra Dun).

A moderate-sized evergreen tree, the young parts inflorescence and

underside of leaves rusty-tomentose. Bark dark-grey, finally ex-

foliating in corky-scales. Leaves alternate, very variable, 4-8 in. long

or more, elliptic-oblong ovate or obovate, tip usually rounded or

retuse, glabrous above, rusty-tomentose and strongly reticulate-

veined beneath ; main lateral nerves 5-10 pairs, base rounded or

cordate, petiole i-1 in. long. Umbels 5-6-flowered, densely toraen-

-tose, pedicels stout, bracts 4-5. Perianth white, 6- or 5-partite.

Stamens 9-13, filaments hairy. Fruit ovoid, about I in. long, seated

on the small unchanged perianth.

Common in the forests of Dehra Dun and Saharanpur and eastwards

to the Sub-Himalayan tracts of Rohilkhand and N. Oudh, often found

in shady ravines and on the banks of streams. Flowers March-May,
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the new foliage apfxtaring at about the same time, and the fruit riptms
about 3 or -4 months later. Distrib. : Salt Range and Punjab
Himalaya and eastwards to Nepal up to 3,000 ft., al.so in Assam,
Bengal, Central India, Orissa, Burma and Malay Penhisula, extend-
ing to Java and China. The wood of tliis tree is similar in appear-
ance to that of L. chinensis, but is softer and less durable. Its medi-
cinal properties are the same. The leaves when crushed have a strong
scent of cinnamon, they aie used in Assam for feeding the Muga silk-

worm.

L. salicifolia. Hook. f. var. laarifolla, F. B. I. v, 167 ; Prain
Ben</. PL 903. Tetranthera salicitolia, Poxb. T. laurifolja, Roxb,
Fl. Ind. in, 823 ; T. lanceaefolia, Pozb. I. c. 822.

An evergreen bush or small tree ; branchlets puberulous. Leaves sub-
distichous, 3-5 in. long, variable in shape from elliptic to linear-lan-

ceolate or linear-oblong, obtuse or acute or acuminate, brownish and
glabrous above, grey-hoary rarely glabrous beneath ; lateral nerves
8-15 pairs, prominent beneath ; petioles ^-1 in. Umbels clustered

;

pedicels short, slender. Stamens 6-9 ; filaments villous. Fruit J in.

long, narrowly ellipsoid, seated on the funnel-shaped or clavate

perianth-tube.

Forests in the Sub-Himalayan tracts of N. Oudh (Brandis). Distrib. :

Outer Himalayan ranges from Nepal to Sikkim, up to 6,000 ft. ;

also in Assam, the Garo, Khasia and Naga Hills, Bengal Plain, Sua-
dribuns and Chittagong, extending to Upper and Lower Burma,

5. NEOLITSEA, Merr. ; included under Litsea in Fl. Brit. Ind.

V, 178.

Evergreen trees. Leaves alternate opposite or in whorls, 3,

nerved, more or less lanceolate ; buds perulate. Flotcers dioecious,

in 3-7- fld. umbellules arranged in clusters or short racemes in the

axils ot the upper leaves or on the branchlets between the nodes,

the clusters with small bracts at their bases ; involucral bracts 4,

deciduous ; pedicels elongating. Perianth 4-partite. Stamens
of male flowers 6 ; those of the 2 outer rows eglandular ; the inner

biglandular ; anther-cells all introrse or the lower lateral. Sta-

minodes of fern, flowers 6, arranged as the stamens, usually linear

or linear-clavate. Ovary ovoid, style thick, stigma usually peltate,

in the male flowers none or rudimentary. Fruit a globose or

elliptic-oblong berry, seated on the slightly enlarged disciform
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perianth-tube ; pedicels somewhat elongate ; pericarp smooth.
Cotyledons hemispheric.—Species about 30, in India or Malaya,
one or more extending to the Philippines and Australia.

N. lanuginosa* Duthie. Tetradenia lanuginosa, Nees in Wall.

Ph As. Bar. ii, 64. Litsea lanuginosa, Nees Syst. Laur. 634

;

Brandis For. Fl. 382 ; Ind. Trees 540 ; F. B. I. v, 178 ; Kanjilal

For. Fl. {ed. 2), 331 ; Gamble Man. 573 ; Collett Fl. Siml. 433.

Tetranthera Cuipala, Don. Prod. 65.

A tall or moderate-sized tree, with brownish bark. Leaf-buds con-

spicuous, enclosed within softly pubescent scales, the terminal ones
often up to 1 in. in length. Leaves alternate or more or less crowded in

whorls towards the ends of the branchlets, thickly coriaceous, 6-12 in.

long, elliptic -lanceolate or -oblanceolate, acute or acuminate, softly

tomentose beneath when young, soon becoming glabrous and glaucous,

prominently 3-nerved above the base ; petioles |-| in. Flowers and
bracts villous, the latter soon falling

;
pedicels of fem. flowers longer

than those of the males. Perianth-segments fringed, silky outside.

Stamens longer than the perianth
;
glands of the 2 inner filaments

long-stalked. Berry about |- in. long, its pedicel thickened towards
the apex.

Dehra Dun, in the Mothronwala swamp (Kanjilal). Flowers Feb.-

June. DiSTRiB. : Outer Himalayan ranges from Kashmir, sparingly

at about 3,000 ft., and eastwards to Sikkim up to about 6,000 ft.,

also on the Khasia Hills.

6. CASSYTHA, Linn. ; Fl. Brit. Ind. v, 187.

Filiform twining parasites, adhering to their hosts by suckers.

Leaves of minute scales or none. Flowers minute, bisexual, some-

times dimorphic, in spikes heads or racemes, bracteoles 3. Perianth-

tube short and globose, or in the same species often as long as the

limb and turbinate ; segments 6, the 3 outer smaller. Stamens

^ or 6, perfect, those of the 1st row with eglandular filaments and

introrsely 2-celled anthers ; of the 2nd row similar or reduced to

staminodes ; of the 3rd row with 2-glandular filaments and
extrorsely 2-celled anthers ; those of the 4th row replaced by
sessile or stipitate staminodes. Ovary globose, free in flower, in

fruit closely covered by the enlarged perianth ; stigma sessile,

fimall or capitate. Fruit a small drupe, enclosed in the succulent
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perianth-tube and crowned by the perianth-lobes. Seed with thin

testa, cotyledons at length confluent.—Species 15, one of which is

w idely spread throughout the tropics ; 1 or 2 are foimd in S. Africa

and in Borneo ; the rest are Australian.

C. flliformls, Linn. Sp. PL 35 ; Roxb. Fl Inil it, 314, F. B.

1. Vy 188 ; Watt E. D. ; Prain Beng. PL 904 ; Cooke Fl. Boinb.

i, 541.—Vern. Amarheli.

A twining leafless parasite with the habit of Cuscuta, quite glabrous or

the young parts puberulous. Stems long, slender, cord-liko, often

intricately mattetl, branched, dark-green. Flowers small, sessile,

in lax dense divaricate spikes i-2 in. long ; bractcoles small, rounded,
ciliate. Perianth twice as long as the bracteoles, tube short ; segments
6, in two rows, the three outer short ; the inner longer, oblong, acute,

concave, valvate. Fruit about ] in. in diam., globose, smooth, white,

enclosed in th*^ fleshy perianth-tube and crowned by the erect seg-

ments.

Bundelkhand (Edgeworth), and probably in many other localities within
the area. I)istrip. : Throughout the greater part of India, espe-

cially near the sea-coast, also, in Ceylon, the S. Andaman Islands,

extending to the Malay Pen. and Islands, Arabia, Mascarene Islands,

Irop. Africa, Australia, Polynesia and America.

The following pla,nts belonging to genera not indigenous within the area
of this flora deserve to be briefly mentioned :

—

CiNXAMOMUM ZEYLAXicuM, Nce-i in Wall. PI. A.^. Bar. ii, 74 ; F. B. 1.

V, 131; DC. 1/Orig. Pl. Cult. 116 ; Brandis For. Fl. 375 ; Ind. Trees
533 ; Wati Comm. Prod. Ind.; Prain Beng. PI. 899 ; Cooke FL Bomb,
ii, 535. Laurus Cinnamomum, Ro.rb. FL Ind. ii, 295.—The bark
of this tree yields the true cinnpnion of commerce. It is found wild
in W. & S Inriia, Ceylon and Burma, and is cultivated in the Malay
Islands and elsewhere in the tropics.

C. TA>tALA, T. Nees and Eberm. ; F. B. 1. r, 128 ; C. albiflorum, Xees ;

Boylf 111. 325. Laurus Cassia, Boxb. Fl. Ind. ii, 297. Vern. Dakkini,
tezpat.—A modorate-siz.cd evergreen tree, closely allied to C. zcylani-

cum. It is found abundantly on the outer Himalayan ranges up to

7,000 ft., and the roct-bark and leaves are much valued for medicinal
purposes.

C. Camphora, T. Nee-i and Eberm. (The Camphor tree of (liina and
Japan).—An evergreen tree much cultivated in Indian gardens. It
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thrives fairly well in Dehra Dun, and in the Government Garden at

Saharanpar.

Persea gratissevia, Goertn. f. (The Avocada or Alligator Pear). A
native of Trop. S. America. It is cultivated in Indian gardens. The
pear-shaped fruit, about 4-6 in. long, contains a single seed which is

embedded in a soft pulp.

Latjrxjs nobilis, Linn. (Sweet Bay or Laurel).—A small slow-growing
evergreen tree of the Mediterranean cegion, and well-known on.

account of its aromatic leaves.

XCVI.—ELJEAGNACEJE.

Shrubs or trees, copiously covered with silvery or brown scales

Leaves alternate or opposite, entire, exstipulate, usually coriaceous.

Flowers small, regular, 2-sexual or dioecious, arranged in axillary

fascicles spikes or racemes, rarely from leafless axils ; bracts smalU
deciduous or none. Perianth in 2-sexuaI or female flowers tubular,

narrowed above the ovary and persistent below, deciduous above
;

limb 2-4-lobed, rarely truncate
;
perianth in male flowers reduced

to a 2-4-lobed limb. Stamens of 2-sexual flowers adnate to the

throat of the perianth, those of the male flowers adnate to the base

of the perianth, 4 alternate with or 8 both opposite to or alternate

with the perianth-lobes ; filaments free, usually short ; anther

oblong, 2-celled ; cells parallel, contiguous, staminodes in fern,

flowers none. Ovary free, 1 -celled ; style termmal, linear or dilated

above, stigma lateral ; ovule solitarj-, erect, basal, anatropous.

Fruit a nut, enclosed in the perianth-tube. Seed erect, testa hard,

albumen scanty or none, embryo straight ; cotyledons thick, fleshy ;.

radicle inferior, very short.—Species 17, in north temperate and
tropical regions.

EL^AGNUS. Linn.; Fl. Brit. Lid. v, 201.

Flowers 2-sexual, solitary or 2-3-nate, or sometimes on short

leafless or leafy branchlets, bracts none. Perianth with an oblong

or globose persistent base, narrowed above the ovary into a cam-

panulate or funnel-shaped deciduous limb, yellow or white within^

valvately 4-lobed and usually with a prominent ring inside above
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the constriction. Stamens 4, on the mouth of the perianth. Style

linear, included. Fruit enclosed in the persistent accrescent

usually berry-like perianth-base, pericarp thin. Seed with a hard

shining te*;ta.—Species 12, in S. Europe, Temp, and Trop. Asia>

Australia and N. America.

K. latlfolla, Linn. Sp. PI. 121 ; Brandis For. Fl. 390, t. 46 ;

Ind. Trees 547 ; F. B. 1. f, 202 ; Watt E. D. ; Kanjilal For. Fl.

{ed. 2), 334 ; Gamble Man. 581 ; Prain Beng. PI. 908 ; Cooke FL
Bomb, ii, 543 ; E. conferta, Roxh. Fl. Ind. i, 440 ; Boyle III. 323,

E. arborea, Roxh. I. c. 441 ; Don. Prod. 67.—Vern. Ghiivai.

A much-branchod evergreen usually scandent shrub ; branches often

spinescent
; young shoots densely clothed with shining rust-coloured

scales. Leaves variable, thin or more or less coriaceous, 3-5 in. long,

broadlj" elliptic to lanceolate, obtuse, acute or acuminate ; upper
surface pale-green, scurfy, the lower coated with silvery white or rust-

coloured glistening scales ; lateral nerves 6-8 pairs ; base acute or

rounded ;
petioles scaly, 4- J in. long. Flowers usually many in a

cluster, straw-coloured, scented
;
pedicels elongating in fruit. Peri-

anth ^ in. long, clothed with silvery scales, as are the pedicels ; lobes

h in. long, ovate, acute, spreading. Style hairy. Fruit crowned by
the upper free portion of the perianth, about 1 in. long, ellipsoid or

pear-shaped with 8 strong blunt ribs, pinkish when \'\\)e and rough
with small white spots ; endocarp white, woolly within. Seed £ in.

long.

Dehra Dun, usuallj- in swampy ground (Kanjilal) ; also in the Sub-
Himalayan tracts eastwards. Flowers Nov. -Feb., and the fruit

ripens during May and June. Distrib. : Subtrop. Himalaya from
the Sutlej to the 5lishmi Hills, ascending to about 8,000ft., and from
Bengal and the Konkan southwards to Ceylon ; extending to

Burma, the Malay Peninsula and China. The sub-acid astringent

fruit is much eaten by the village people and is sometimes used as a
preserve. The wood affords a good fuel.

XCVII.-LORANTHACE^.
Evergreen parasitic shrubs. Leaves opposite, usually entire,

Coriaceoas, exstipulate, sometimes absent. Flowers 2-or 1 -sexual,

in racemes spikes heads or fascicles ; bracts usually scale-like,

bracteoles usually 2. Perianth simple or double. Sepals, or simple-
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perianth when sepaloid, adnate to the ovary, in fern, flowers solid

or obsolete ; limb annular or cupular, entire or shortly toothed.

Petals, or simple perianth-segments when petaloid, 3-6, rarely 2,

valvate, free or more or less connate in a tube or in a sheath split

on the upper side. Stamens as many as and opposite the corolla-

lobes and usually adnate to them ; filaments usually filiform

;

anthers usually 2-celIed, bursting longitudinally or by pores. Disk

epigynous or in fem. flowers within the stamens, fleshy and rather

prominent or none. Staminodes in fem. flowers and rudimentary

ovary in male flowers rarely present. Ovary inferior, at first appa-

rently solid, at length 1 -celled ; style short or long, stigma simple;

ovule solitary, erect, adnate throughout to the walls of the ovary.

Fruit a 1 -seeded berry or drupe. Seed adnate to the pericarp;

albumen fleshy, often toothed at the apex, or none ; embryo
straight, usually fleshy, radicle superior.—Species about 500,

mostly tropical.

Flowers bisexual ; style long . . . .1. Lobanthus.

Plowers unisexual ; stj^le short or none . .2. Viscum.

1. LORANTHUS, Linn. ; Fl. Brit. Ind. v, 203.

Semiparasitic shrubs, usually on trees. Leaves opposite, rarely

alternate, usually thick and fleshy or coriaceous, nerves obscure.

Flowers 2-sexual, usually coloured, in spikes racemes or cymes,

axillary or on the old nodes ; bracts concave or oblique, cupular ;

bracteoles 2, free or connate with the bract or none. Perianth

double. Calyoi-tuhe adnate to the ovary ; limb short, truncate or

4-6-toothed or obsolete. Petals 4-6, valvate, free or more or less

connate in a tube with spreading tips, or in a sheath split behind ;

tube naked or with conniving scales at the base. Stamens 4-6,

adnate to the petals ; anthers adnate or versatile, with parallel

cells. Disk none. Style columnar, filiform, rarely twisted. Fruit

a berry or drupe, 1 -seeded. Embryo usually fleshy, cotyledons

2 or 4.—Species about 350, mostly tropical.

Corolla of 4 free petals ; flowers small, shortly

pedicelled, rusty -pubescent ; anthers con-

tinuous with the filaments, distinctly 2-celled 1. L. ligustrinut.
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Corolla garaopetalous, 4-5 lobed or-partito, the

tulx" split above ; anther-cells indistinct
;

flowers nearly always mealy or scurfy :

—

Corolla 4-fid. ; calyx hardly produced above

the ovary ; leaves mealy or scurfy on the

lower and usually also on the upper sur-

face :

—

Fruit mealy, clavate ;
young shoots and

leaves covered with flocculont white fuga-

cious mealy tomentum ; flowers long-

pedicelled in solitary or fascicled racemes,

scurfy white-tomentose ....
Fruit tomentose, pyriform ; young shoots

and leaves coveretl witli short soft rusty or

white scurfy tomentum :

—

Leaves less than 3 in. wide, sessile or

shortly petioled ; base cuneate or round-

ed, rarely subcordate, appressed tomen-
tose or glabrate beneath

Leaves large, exceeding 3 in. in width,

orbicular or broadly ov'ate ; base cor-

date or rounded, densely tomentose
beneath

;
petioles long

Corolla 5-fid. ; calyx distinctly produced above
the ovary ; leaves and flowers glabrous ;

fruit oblong ......

2. L. pulverulentu»^

3. L. Scurrula.

4. L. cordifolius.

5. L. long iftorus.

L. lij^astrinus. Wall, in Roxb. Fl. Ind. {ed. Carey and Wall.)

a, 219 ; Don. Prod. 143 ; Brandis For. Fl. 395 ; Ind. Trees 549 ;

F. B. I. V, 207 ; Kanjilal For. Fl. {ed. 2), 336 ; Gamble Man. 582 ;

Prain Beng. PI. 811.

A parasitic shrub, or sometimes a small terrestrial tree parasitic on

roots ; young shoots and inflorescence rusty-pubescent ; bark pale-

coloured, closely lenticellate. Leaves glabrous, opposite or the upi)er

alternate, U-2i in. long, lanceolate, obtuse acute or acuminate, pen

ninerved, brown or black when dry, thinly coriaceous ; nerves obscure

base acute ; petioles J-| in. Racemes axillary, single or in pairs, .yux

long. Flowers 4-merou8, A-in. long ;
pedicels very sliort ; buds sub

terete, swollen at the base ; bracts rather large, orbicular. Calyx

limb entire. Corolla pink outside, deep-red within. Petals 4, free.
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linear, reflexed from the middle. Ovary urceolate, rusty-pubescent.

Fruit i in. long, ovoid, truncate, brown when ripe.

Dehra Dim, occasionally met with in the forests (Kanjilal); Siwalik

range in the Timli Pass (Grifl&th). Flowers May-July. Distrib. :

Outer Himalayan ranges from the Jumna to Sikkim, ascending to

4,000 ft. ; also in Assam, the Khasia Hills and in Chittagong.

2. If. pulverulentus, Wall, in Boxh. Fl. Ind. {ed. Carey and Wall.)

a, 221 ; Brandis For. Fl. 396 ; Ind. Trees 549 ; F. B. I. v, 211 ;

Kanjilal For. Fl. {ed. 2), 337 ; Gamble Man. 582 ; Prain Beng.

PI. 911.

A robust branch-parasite ; branchlets and young leaves clothed with

white flocculent fugacious mealy tomentum. Leaves opposite, long-

petioled, 2-8 in. long, broadly ovate, acute or obtuse, glabrous, dark-

brown when dry ; nerves dJBtinct, arching. Racemes solitary or in

fascicles, ^-2i in. long ; bracts minute. Flowers about 1 in. long, on

long pedicels, scurfily white-tomentose. Calyx-limb none. Corolla

slender, curved, green when fresh, cream-coloured when dry ;

tube terete, split above ; lobes 4, connate. Fruit clavate, mealy.

Torests of Dehra Dun and Saharanpur, and in the Sub-Himalayan

tracts eastwards ; often found on dhdk, shisham and on other trees

Flowers Dec. -June. Disteib. : Subtropical Himalaya, from Chamba
and Garhwal to Bhutan, up to 3,000 ft., also in N. Bengal and in the

C. Provinces.

3. L. Scurrula, Linn. Sp. PI. ed. 2, 472 ; Roxb. Fl. Ind. i, 550 ;

J. B. I. V, 208 ; Kanjilal For. Fl. {ed. 2), 336 ; Gamble Man.

582 ; Prain Beng. PI. 911 ; Cooke Fl. Bomb, ii, 546 ; Brandis Ind.

Trees 549.

A large bushy branch-parasite, very variable. Branches terete ; bark

often copiously lenticellate ; young parts rusty-tomentose. Leaves

opposite, sessile or stalked, coriaceous, 1^-3 in. long, less than 3 in.

wide, elliptic or ovate-oblong, obtuse, glabrous or nearly so above,

more or less rusty-tomentose beneath, or subglabrous beneath (when

mature) ; base sub-acute or rounded, rarely sub-cordate. Flowers

^ 1 in. long, arranged in axillary short-peduncled rusty or grey-tomen-

tose sub-racemose fascicles ;
pedicels slender ; buds clavate ; bracts

minute, obliquely ovate, concave, tomentose. Calyx subcuneate ;

limb truncate, very short. Corolla greenish-yellow, tomentose ; lobes

4. narrow, acute. Fruit ^-^ in. long, pyriform, tomentose. Albumen

^ink, obtusely quadrangular at the radicle end, the other end termina-

>ting in a hard elongated point, surrounded by a green sticky layer ;
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embrvo green, fusiform ; radicle not distinguishable from the tigellus

(Talbot in Trees Bomb. ed. 2, p. 289).

Siwalik range (Kanjilal), and eastwards along the Sub-Himalayan
tracts. Flowers during the cold season. Distrib. : Throughout
the greater portion of India (except the Punjab and Sind), extend-
ing to Ceylon and the Malay Peninsula and Islands.

4. L. cordifollus. Wall, in Roxb. Fl. Ind. {ed. Carey and Wall.)

a, 222 ; Don Prod. 143 ; Brandis For. Fl. 396 ; Ind. Trees 549 ;

F. B. I. V, 209 ; Kanjilal For. Fl. {ed. 2), 337 ; Collett Fl. Siml.

438 ; Prain Beng. PI. 911.

A stout branch-parasite ; young shoots and leaves covered with soft

rusty or white scurfy tomentum. Leaves opposite, orbicular or

broadly ovate, exceeding 3 in. in width, obtuse or rounded at the
apex ; base rounded or cordate ; lower surface densely white-tomen-
tose ; petioles about \ in. long or more. Flowers f-l in. long,

arranged in short lateral 2-chotomous corymbs, densely rufous or

white-tomentose ; buds acute. Corolla slender, curved, terete ; tube
split behind ; lobes 4, short, acute. Fruit clavate, h in. long, tomen-
tose.

Dehra Dun and Siwalik range (Kanjilal), also in N. Oudh in the Bahraich
forests (Duthie). Flowers during the cold season. Distrib. :

Outer Himalayan ranges from Kashmir to Nepal, up to 5,000 ft.
;

abundant on Woodjordia in Behar and Chota Nagpur, extending
southwards to the Nilgiri Hills and Ceylon. It is very closely allied

to L. Scurrula from which it may be distinguished by its greater

size, its much broader and usually cordate leaves and by the copious

white tomentum.

5. longiflorus, Desr. in LamTc. Encycl. Meth. Hi, 598 ; Brandis

For. Fl. 397 ; Ind. Trees 549 ; F. B. I. v\ 214 ; Watt E. D. ;

Kanjilal For. Fl. {ed. 2), 337; Gamble Man. 583 ; Collett Fl. Siml.

439 ; Prain Beng. PL 911 ; Cooke Fl. Bomb, ii, 548 ; L. bicolor,

Roxb. Fl. Ind. i, 548.—Vern. Banda, patha.

A large bushy usually glabrous branch -parasite ; bark grey, smooth.
Leaves usually opposite, glabrous and thickly coriaceous, 3-7 in.

long, very variable in shape and venation, ovate elliptic or linear-

oblong, obtuse ; midrib prominent, usually red, secondary nerves

obscure ; petioles stout, |-i in. long. Flmvers in stout spreading

axillary or supra-axillary unilateral racemes, often two from an axil ;

pedicels short ; bracts broadly ovate, concave, subacute. Calyx
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distinctly produced above the ovary, \ in. long, hoary-tomentose,

tube cylindrical ; limb cupular truncate or shortly 5-toothed. Corolla

usually glabrous ; tube curved, widened upwards, split on the back,

red or orange, rarely pink or white ; lobes 5, linear, reflexed, f in. long,

green or yellowish. Fruit J4in. long, ovoid-oblong, crowned by the

cup-shaped calyx, black when ripe. Albumen white, copious, with

jBve linear teeth at the top surrounding the green embryo, which

resembles a small nail I in. long with a flattened head representing

the radicle. (Talbot in Trees Bomb., ed. 2, p. 290).

Abundant in all parts of the area and especially in the forest tracts, where

it is very destructive to a great many kinds of trees, especially the

mango, the mahua, and nim. It flowers chiefly during the cold season.

DiSTRiB. : More or less throughout India, ascending to 3,000 ft. in>

the W. Himalaya ; also in Ceylon, Burma and Australia.

In the Government garden at Saharanpur there used to exist a very

interesting specimen in which this species of Loranthus played a

prominent part as illustrating the occurrence of parasitism on the

branches of an epiphyte (Ficus religiosa). This latter, having com-

menced life as an epiphyte on the stem of a Wild Date Palm (Phoenir

sylvestris), rapidlj" developed its aerial roots downwards so as ultima-

tely to form a continuous casing round the entire trunk of the-

palm from a height of 20 feet or more. The presence of some

kind of lichen growth on the woody branches of the Loranthus

would have added a further link to the interesting symbiotic

history of this remarkable composite specimen of vegetation.

2. VISCUM, Linn ; Fl. Brit. Ind. v, 223.

Shrubs, semi-parasitic on trees. Leaves flat and thick, or reduced

to small scales or teeth. Flowers small, dicEcious or moncecious,

fascicled or rarely solitary in the axils or on nodes, rarely ter-

minal ; bracts usually small ; bracteoles free or connate, rarely

obsolete. Perianth-tube of male-flowers short, solid, of the females

adnate to ovary ; limb 3-4 lobed, lobes usually deciduous. Stamens

3-4 : anthers broad, sessile, adnate to the perianth-lobes ; cells

confluent, opening by many pores. Ovary inferior ; stigma

sessile or subsessile, large, pulvinate. Fruit a succulent berry, the

mesocarp soft and viscid. Embryo in fleshy albumen, solitary or 2

in each seed.—Species about 30, in temp, and trop. regions.

Branches leafy, terete . . . . . 1. V. monoicum.

Branches leafless, flattened . . . . 2. V. articulatum.
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1. V. monoicum, Roxh. Hort. Beng. lOo ; Fl. Irul. lii, 763 ;

Bran</is For. Fl. 393 ; Ind. Trees 552 ; F. B. I. v, 224 ; WuHK. D.
':

Gamble Man. 584 ; Prain Beng. PI. 912 ; Cooke Fl. Bomb, ii, 552.

A lartro imra-sitic shrub. Branclie-s slender, smooth, teieto, slightlv
s\vt)llen at the uoilos. Leaves shortly' petioled, rather thin and usualfy
drying black, 1-5 in. long, variable in width, obli(|uely ovato or lan-
ceolate, often falcately curved, acute or acuminate ; basal nervoa
3-5, prominent. Floivcrs minute, monoecious, greenish, arranged
in axillary sessile or shortly stalked usually 3-lo\Vered fascicles;
central flower of each fascicle usually male ; bracts truncate, apiou-
late. Perianth-lobes 3 or 4, triangular-oblong. Berry J-i in. \on",
oblong, narrowed at both ends.

Bundelkhand (Edgeworth) ; Forests of X. Oudh (Vicary, R. Thompson,
Duthie), Gorakhpur (Vicary). Flowers in May. Distrib. : Behar,
Chota Nagpur, W. and C. Bengal, Sundribuns ; also in the Nepal
and Sikkim xVrai, Khasia Hills, Bombay Pres., S. India, Ceylon and
Burma. The Bundelkhand specimens collected b}' Edgeworth near
Bauda on Zizyphus xylopyrm and Bassia latifolia indicate a more
robust habit of growth. The leaves are much broader and exces-
sively coriaceous, and the light brown colour to which they have
dried gives them a different aspect as compared with typical speci-
mens from other localities in X. India. Trimen says that in Ceylon
the plant dries to a pale yellowLsh-brown colour. Sir Joseph Hooker
was of opinion that the Banda plant might prove to be a different
species. The only available material now at Kew is, however, in-

sufficient to settle this point.

2. V. articulatum, B".rm. f. Fl. Ind. 311 ; F. B. I. v, 226 ;

Watt E. D. ; Kaniilal For. Fl. {ed. 2), 339 ; Gamble Man. 584 ;

Collett Fl. Siml. 440 ; Prain Beng. PI. 913 ; Brandis Ind. Trees
552 ; Cooke Fl. Bomb, ii, 553 ; V. atteniiatum, DC. ; Brandis For.
Fl. 394. V. dichotonium, Don. Prod. 142. V. opuntioides Hcyne ;

Roxb. Fl. Ind. Hi, 763.—Vern. Budu, pand.

A much-branched parasitic leafless shrub forming pendulous tufts G in.

to 3 ft. long. Branches jointed, the internodcs 1-2 in. long, flattened
somewhat narrowed at each end, readily disarticulating, pale-green
when fresh, yellowish-brown when dry and longitudinally furrowed.
Flowers monoecious, very minute, 3-4-merous, very shortly stalked,
1-G together in fascicles at the nodes, each with a cupular bi-act at
the base. Perianth of male flowers reflexed. Female flowers 2-
brarteolatc, the perianth-lobes erect, triangular. Berry ^ in. in diam.,
subglobaso, greenish-yellow, smooth.

F
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Bundelkhand (Edgeworth), Siwalik range near Dehra Dun (Kanjilal).

DiSTRiB. : Sub-trop. Himalaya from the Punjab eastwards to

Sikkim and up to 3,000 ft. ; also in Central, W. and S. India and
Ceylon ; extending to Burma and the Malay Peninsula and Islands

to Australia. V. dichotomum appears to be the more common form
within the area of this flora, and may be distinguished by its more
robust habit and by its thicker and broader internodes.

V. ALBUM. Linn, is the true " IMistletoe," easily distinguished from the

other species of this genus by its large flat coriaceous leaves, the

dioecious flowers, and by its white almost transparent berries. In

India it is confined to the N- W. Himalaya at elevations be-

tween 4,000 and 9,000 ft. It is found on various trees, but very

rarely on oaks. It extends westwards through Afghanistan to the

Atlantic and to N. Asia and eastwards to Japan.

XCVIII.-SANTALACEJE.

Trees shrubs or herbs, often semi-parasitic on roots. Leaves

alternate or opposite, quite entire, sometimes scale-like or none,

nerves inconspicuous, stipules none. Floicers 2-or 1 -sexual,

regular, usually small, in simple or compound cymes, bracts

usually small or sometimes leafy ; bracteoles 2, free or connate,

sub-opposite, sometimes one or both obsolete. Perianth superior or

inferior, simple, green or coloured : limb 3-8-toothed-lobed or

-partite, lobes with often a tuft of hair behind the anthers. Stamens

at many as and opposite the perianth-lobes, adnate above, rarely

at its base ; filaments filiform or broad ; anthers 2-celled, biu-sting

inwards or laterally. Dish epigynous or perigynous. Ovary usually

inferior and 1-celled, style usually short, stigma entire or 3-6-lobed
;

ovules 2-3, adnate to or pendulous from a central column, rarely

solitary and basal. Fruit a nut or drupe. Seed globose or ovoid,

smooth rugose or sulcate, testa thin or obsolete ; albumen copious,

fleshy, radicle superior.—Species about 250, in temp, and trop.

regions.

OSYRIS, Linn. ; Fl. Brit. Ind. v, 231.

Shrubs, Glabrous, branchlets acutely angular. Leaves alternate,

entire, exstipulate. Flowers small, axillary, polygamous ; male-

flowers in clusters, the bisexual often solitary. Perianth-tube solid

in the male-flowers, of the bisexual flowers adnate to the ovary ;

lobes 3-4, triangular, valvate, with a tuft of hairs on the face.
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Stamens 3 or 4, inserted at the base of the perianth -lobes ; anther-
cells distinct. Disk angular. Ovary inferior, sunk in the perianth-
tube, style short, stigmas 3-4-fid. ; ovules 2-4, pendulous
from a short stout central placenta. Fruit a globose or ovoid
drupe. A^^efrf globose, solitary.—Species 5 or 6, in S. Europe, Africa
and India.

O. urborea. WaU. Cat. 4035 ; Boyle III. 322 ; Brandis For.
Fl 399 .- Ind. Trees 554 : F. B. I. v, 232 ; Watt E. D. ; Kanjilal
For. Fl. {ed. 2), 340 ; Gamble Man. 588 ; Collett Fl. Siml. 442, z,

144 ; Cooke Fl. Bomb, ii, 555.

A large usually glabrous shrub
; young branches sharply triangular

puberulous at the tips. Leaves subsessilc, coriaceous, glaucous
becoming black when dry, 1-2 in. long, elliptic or oblong-lanceolate
or obovate-oblong and mucronate, base cuneato. Flowers minute,
polygamous (male and 2-sexual), yellowish -green. Male-flowers
shortly stalked, arranged in long-peduncled 5-10 flowered umbels or
panicles. Bisexual flowers solitary in the axils, the peduncles elonga-
ting and drooping in fruit. Perianth 3-lobed. Stamens 3, opposite
the perianth -lobes and alternate with the lobes of the fleshy disk.
Drupe subglobose, J-i in. in diam., yellow or red when ripe.

Dehra Dun and Siwalik range, and in the Sub-Himalayan tracts east-
wards. Flowers Dec. -April. Distrib. : Outer Himalayan ranges
from the Sutlej to Bhutan, up to 7,000 ft. (but not in Sikkim) ; ex-
tending to Central and S. India, Ceylon and Upper Burma.

Saxtalum album, Linn. ; Bozb. Fl. Ind. i, 442 ; F. B. I. v, 231 ; Watt
Comm. Prod. Ind. 976 : Brandis Ind. Trees 553 ; Gamble Man. 5S5 ;

Prain Beng. PI. 914 ; Cooke Fl. Bomb, ii, 555.—Vern. Chandan
(Sandalwood Tree).—A small glabrous evergreen tree with drooping
branches. The yellowish-brown strongly-scented heartwood con-
stitutes the well-known sandalwood of commerce. The tree is indi-

genous in the Western Peninsula southwards from Nasik and the N.
Circars, cultivated elsewhere.

XCIX.—EUPHORBIACEiE.
Herbs, shrubs or trees, often with milky juice. Leaves usually

alternate, rarely divided or compound ; stipules usually small,

caducous or persistent, rarely connate in a bud-protecting sheath,

sometimes replaced by glands or thorns. Flowers usually amall
or minute, always 1 -sexual ; inflorescence various, usually com-
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pound, sometimes (in Euphorbia) consisting of single naked 1-

stamened florets in a perianth-like involucre surrounding a pistil,

more often with the main inflorescence contripetal axillary or

iracemose, the subdivisions cymose, sometimes wholly cymose

on terminal dichotomous panicles, or reduced to simple clusters

or solitary florets ; bracts usually solitary, small and scale-like,

sometimes enlarged or 2-3-connate and forming an involucre ;

bracteoles often 2 within each bract or numerous in the more

open cj'mes. Perianth often small, sometimes obsolete, often

dissimilar in the two sexes, usually simple, calj^cine and with the

segments valvate or imbricate, sometimes calycine 2-seriate and

imbricate with the segments all similar, or occasionally dissimilar

and rarely double, the inner then of 4 or 5 scale-like or very rarely

conspicuous petals. MALE-flowers. Torus sometimes forming

an intra-staminal disk or disk-glands or of lobes alternate with the

stamens of the outer series. Stamens 1-many, 'free or connate ;

anthers 2-celled, with longitudinal transverse or porous dehiscence.

FEMALE-flowers. Sejyals usually larger and less connate than in the

male. Disk hypogynous, entire or of distinct glands, or none.

Staminodes often present. Ovary superior, usually of 3 more or

less united carpels, styles as many as the carpels, united free or

divided, stigmas usually on the inner face of the styles or style-

arms ; ovules 1 -2 in each carpel, pendulous from the inner angle

of the cell, the funicle often thickened. Fruit usually a capsule of

three 2-valved 1-2-seeded cocci separating from a persistent axis,

or a drupe with 1-3 cells, or of one or more combined nuts.

Seeds laterally attached at or above the middle of the cells with

or without an aril or caruncle at the hilum ; embryo straight,

enclosed in fleshy albumen ; cotyledons flat, leafy, radicle superior,

albumen rarely none and cotyledons fleshy. Species about 4,000,

throughout the world, except in Arctic regions, but chiefly tropical.

Flowers monoecious, in heads resembling single

flowers consisting of a calyx-like invohicre

enclosing several flowers without a perianth,

viz., many males, each consisting of a soli-

tary pecUcelled stamen surrounding a single

central female consisting of a 3-carpelled

pistil ; fruit a capsule.—Herbs shrubs or

small trees with milky juice . . .1. Euphorbia.
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Flowers (licpcious or monoocions ; inflon-sconoo

mostly axillary or lateral ; perianth of sepals
always present and sometimes also petals :

—

Stamens of the outer or only series opposite
the sepals, or if stamens are all in centre
of the flower the cells of the 2-niany-ear-
pelled ovar\' are eaeh 2-ovule(l

; petals,

when present, minute ; sepals in one or two
series :

—

Leaves 3-foliolate, leaflets crenate ; truit

a berry.—A large tree

Leaves simple, usually entire :

—

Male flowers in axillary fascicles or soli-

tary in the axils :

—

Corolla of 5 (rarely 6) scale-like

petals :

—

Ovary 2-celled ; fruit indehiscent.

—

Trees or scandent shrubs .

Ovary 3-celle.d ; fruit a capsule.

—

A small deciduous tree

Corolla absent in both sexes ; sepals
imbricate :

—

Styles confluent in a column or
cone ; disk none in either sex

;

anthers 3-8, adnate to a central
column ; fruit a capsule.—Ever-
green shrubs or trees

Styles separate or if partially con-
nate the style-arms and stigmas
free :

—

Styles or style-aims slender :

—

Pistillode in males large ; disk
present in both sexes

;

tilamonts free.—Dioecious
shrubs ....

Pistillode absent in males :

—

Disk none in either sex :

—

Shrubs or small trees

2. BiSCHOFIA.

3. Bridelia.

4. Cleistanthus.

5. Glochidion.

6. Fluggka.

Breynia.
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Disk present in the fern, and
often in the male flowers ;

filaments free or united ;

fruit usually a capsule,

rarely a berry or drupe.

—

Herbs, shrubs or trees . 8. Phyllanthtjs^

Style much dilated ; fruit a 1 -seeded

drupe :

—

Stamens 2-4, central.—An ever-

green tree . . . .9. Putranjiva.

Stamens 4-many, surrounding

a broad disk.—An evergreen

tree . . . . .10. Cyclostemon..

Male flowers in axillary panicled spikes

or racemes ; stamens free round a

rudimentary pistillode ; fruit a

drupe.—Trees or shrubs with dioecious

flowers . . . . . .11. Antidesma.

Stamens of the outer or only series alternate

with the sepals, or, if stamens are all in

the centre of the flower the cells of the 2-3-

(rarely 4-) carpelled ovary are each 1-

ovuled ; petals, if present, often exceeding

the sepals :

—

Petals present in both sexes ; fruit a cap-

sule :

—

Flowers solitary or clustered on the

rhachis of a terminal raceme.—Trees

or shrubs, rarely herbs . . .12^ Croton.

Flowers in axillary bracteate racemes ;

leaves sinuate-toothed or lobed ; fruit

a capsule.—Hispid or stellately tomen-
tose herbs 13. Chrozophora.

• Petals none in either sex ; male sepals 4-5,

imbricate, free ; fruit a capsule.—

A

stout undershrub .... 14, Baliospermum,

Male calyx closed in bud, usually mem-
branous, splitting valvately into 3-5

concave sepals, the sepals of the fem.

calyx sometimes imbricate :

—
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Styles distinct, often, 2-fid. multifid

or papillosely timbriato :

—

Filaments free :

—

Stamens few ; anther cells united

by their bases only ; styles

very long, laoiniate or fim-

briate ; fruit a capsule.

—

Herbs 15- Acalypha.

Stamens many ; anther-cells

attached by a narrow or broad

connective :

—

Leaves opposite ; flowers dioe-

cious, rather large, appearing

before the leaves ; anther-

cells oblong ; fruit a drupe.

—A soft-wooded tree . . 16. Trewia.

Leaves alternate or opposite ;

flowers minute, dioecious ;

anther-cells globose ; fruit

a capsule.—A small ever-

green tree . . .17. Mallotus.

Filaments connate in bundles or

branched ; fruit a capsule :

—

Flowers dioecious, male and fem.

in axillary or infra-axillary

spikes ; seeds with a thin fleshy

coat ; fruit a capsule.—An
evergreen willow-like shrub . 18. Homonoia.

Flowers monoecious, in terminal

Bubpanicled racemes, the

upper ones male and crowded,
lower fem. ; seeds with a firm

coat ; fruit a capsule.—A tree-

like annual herb with palmate
serrate-lobed leaves . . 19. RiciNUSr

Styles united below in a stout column
and continuous with the body of

carpels ; male calyx valvately 3-5-

partite ; stamens 3 ; fruit a cap-

sule.—Twinning perennial herbs . 20. Tbagia.
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Calyx of male flowers open in bud ;

leaves alternate ; stamens 2 ; styles

free or connate at the base ; fruit a
capsule.—Trees with monoecious
flowers in terminal spikes . 21. Sapium.

1. EUPHORBIA, Linn.; Fl. Brit. Ind. V, 244.

Herbs, shrubs or small trees of various habit and provided with

copious milky juice. Stems slender and leafy or thick and fleshy,

sometimes leafless or nearly so. Leaves alternate or opposite,

usually entire. Flowers monoecious, combined in an inflorescence

of many male florets surrounding a solitary female, all enclosed

within a small 4-5-lobed turbinate or campanulate perianth-like

involucre, involucre-lobes with thick glands at the sinuses, glands

with often a petaloid spreading white or coloured limb. Male-
flowers composed of a simple pedicelled stamen without floral en-

velopes, anthers 2-celled. Female-flowers consisting of a 3-celled

pedicelled ovary in the centre of the involucre, also without floral

envelopes ; styles 3, free or connate, stigmas simple or 2-fid. Fruit

a capsule of three 2-valved cocci separating elastically from a

persistent axis and dehiscing ventrally or both ventrally and
dorsally. Seeds albuminous ; cotyledons broad, flat.—Species

about 600, chiefly in subtropical and warm temp, regions.

Stems not developed above ground ; leaves all

radical.—A dwarf perennial glabrous herb .

Stems well developed above ground ; leaves not

all radical :

—

Shrubs or small trees with thick fleshy and
often prickly branches :

—

Branches ascending, armed with pairs of

short persistent spines :

—

Style-arms 2-cleft ; branches promi-

nently 3-6-angled ; leaves few, less

than 1 in. long, soon falling
j .

Style-arms undivided :

—

Branches prominently 5-7-angled and
with flat intervening spaces ; leaves

4-6 in. long . . .

1. E. acaulis.

2. E. antiquorum.

3. E. Royleana,
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Branches terete or 5-angled ; leaves

many, 6-12 in. long :

—

Branches subterete, the spines aris-

ing from low distant spirally

arrantred tubercles . . .4. *E. neriifolia.

Branches angular, the spines arising

from thick subconfluont tubercles

arranged in more or less regular

rows . . . . . 5. E. ligularia.

Branches spreading, unarmed, cylindric ;

leaves none or few and small ; style-

arms 2-lobed, short, recurved . . \^ E. Tirucalli.

Annual or perennial herbs with slender erect

ascending or prostrate stems, leafy

throughout :— •

Leaves alternate below and opposite above ^
or all alt. except the uppermost floral

leaves, exstipulate ;
glands of involucre

2-homed, without a petaloid limb :

—

Rootstock not proliferous ; seeds stro-

phiolate :

—

Leaves less than 2 in. long ; seeds .

oblong, with a whitish rugose or ^

tuberculate testa.—An annual . \. E . dracuncuhides

.

Leaves over 2 in. long ; seeds oblong,

bluish.—An annual or perennial 7
herb «. ^- Bothiana.

Rootstock usually with proliferous

shoots ; seeds globose, smooth, with- 9

out a strophiole . . . ^- E. prolifera.

Leaves all opposite, stipulate or, if stipules

are absent the leaf-attachments are con-

nected by a transverse interpetiolar

raised line
;
glands of involucre not 2-

homed :

—

Glands of involucre with a prominent

membranous petaloid limb :

—
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Floral leaves distichously imbricat-

ing and concealing the involucres.

—Erect dichotomously branching

herbs clothed with long soft

hairs :

—

Limb of glands sinuate at the apex,

rose-coloured . . . . 9. E. elegans.

Limb of glands pectinate . . 10. E. cristata.

Floral leaves not distichously imbrica-

ting ; involucres in many-flowered

cymes ; leaves serrulate ; capsule

hairy . . . . . 11. E. hypericifolia.

Glands of involucre with a narrow wing

or wingless :

—

An erect or ascending herb 6-20 in.

high, hispid with crisped hairs
;

leaves ^-1^ in. long, acute . . 12. E. hirta.

Prostrate herbs ; leaves less than | in.

long, rounded or retuse at the

apex :

—

Stems more or less hispidly hairy '

capsule pubescent or hirsute :

—

Leaves crenulate ; capsule pubes-

cent ; seeds furrowed . . 13. E. thymifolia.

Leaves entire ; capsule hirsute ;

seeds pitted . . . . 14. E. granulata.

Stems and capsule glabrous :

—

Leaves about as broad as long
;

seeds smooth . . . 15. E. microphylla.

Leaves much longer than their

breadth ; seeds obscurely trans-

versely rugose . . .16. E. Clarheana.

1. E. acauUs, Roxh. Hort. Beng. {1814) 36; Fl. Ind. it, 472 ;

Cooke Fl. Bomb, ii, 562. E. fusiformis, Buch.-Ham. ex Don Prod,

{1825), 62 ; F. B. I. v, 257 ; Prain Beng. PI. 923. E. nana, Boyle

III 329, t. 82, ff. 2 dh 3.—Vern. Ban muli (Rohilkhand).
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A dwarf unarmed glabrous herb. Stem reduced to a long stout under-

ground cylindric rootstock 6-18 in. long or more. Lciwcs all radical,

subsessile, fleshy, glabrous, 0-8 in. long, obovato or oblanceolate,

obtuse or subacute, base cuneato, margins curled, nerves not showing.

Cymes from the crown of the rootstock and appearing after the leaves

have fallen, dichotomously branchetl, very variable in length, 3-many-

fld. ; bracts ovate, or the upper or all truncate and 3-fid. ; Involucres

about \ in. long, subsessile or on peduncles of variable length, hemis-

pheric ; lobes spathulato, fimbriate. Capsule \ in. in diam., pedicels

\ in. long. Cocci compressed, styles connate to the middle. Seeda

broadly ovoid, subacute, smooth.

Siwalik range from Dehra Dun and Saharanpur eastwards along the

Sub-Himalayan tracts to N. Oudh and Gorakhpur (Royle, Falconer,

T. Thomson, Duthie and others). It flowers during the hot season,

and the leaves develop afterwards and fall off during the rains.

DiSTRiB. : Tropical Himalaya up to 1,500 ft. from Garhwal to Nepal
and Bengal ; also in the Konkan and on the Deccan hills.

2. X. antiquorum, Linn. Sp. PL 450 ; Roxh. i Fl. Ind. ii, 468-

;

Brandis For. Fl. 438 ; Ind. Trees 558 ; F. B. I. v, 255 ; Watt E. D.;

Comm. Prod. Ind. 530 ; Gamble Man. 590 ; Prain Beng. PI. 923 ;

Cooke Fl. Bomb, ii, 563.—Vem. Tidhara-sehnd.

A largo shrub or small tree 15-30 ft. ; trunk stout, cylindric or fluted ;

bark thick, rough, brown ; branches many, jointed, fleshy, green,

more or less whorled when young, prominently 3-(sometimes 4-6)

winged, the wide fleshy wings sinuately repand-crenate, narrowed
towards the joints and armed with pairs of persistent spines at the

protuberances of the angles. Leaves few, soon deciduous, shortly

petioled, J-^ in. long, obovate-oblong ; tip rounded or subtruncate,

crenate ; nerves obscure. Involucres ternate, forming short pedun-
cled cymes in the sinuses, hemispheric, nearly ^ in. broad, yellow ;

the two lateral ones on thick pedicels, the central one sessile and
female ; bracteoles many, fimbriate. Glands 5, large, broader than
long. Capsule about 4 in. in diam.; cocci compressed, glabrous;
styles 2-fid.

Occasionally met with in village hedges, and sometimes in gardens as

a cultivated plant. Distrib. : Throughout the hotter parts of India
and in Ceylon ; also in Burma and the Andaman Islands. It is largely

used for hedges, and the wood is believed by Indian peasants to pos-

sess the power of warding off lightning strokes. The acrid milky
juice supplies remedies for a great variety of ailments.
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3. E. Royleana, Boiss. in DC. Prod, xv, part 2, 83 ; Brandis
For. Fl. 438 ; Ind. Trees 658 : F. B. I. v, 257 ; Watt E. D.; Comm.
Prod. Ind. 531 ; Kanjilal For. Fl. ed 2, 343 ; Gamble Man. 591

;

Collett Fl. Siml. 446. E. pentagona, Royle III. 329, t. S2, fig. 1.—
Vern. Thor (N. Ind.), thuor (Dehra-Dun), Sihund (Kumaon).

An erect glabrous fleshy cactus-like slirub up to 16 ft. liigh and with a
girth of usually 2-3 ft., or occasionally up to 5 ft. Branches with 5-7

prominent angles and 5-7 broad flat intervening faces ; the spines in

pairs on the protuberant portions of the undulating edges. Leaves few,
inserted on the angles of the branches, alternate, sessile, soon falling

ofi, 4-6 in. long, spathulate, rounded and shortly mucronate at the
apex, tapering to the base ; main lateral nerves quite indistinct until

dry. Involucres hemispheric, greenish-yellow, about h in. across,

arranged 3 or more together in axillarj' sub-sessile cymes ; lobes

cuneate, fimbriate. Styles free nearly to the base. Capsules about

f in. in diam., trigonous, on pedicels up to \ in. long ; cocci compressed,
glabrous.

:Siwalik range, and on exposed rocky slopes on the northern side of Dehra
Dun. In flower and fruit during the hot season, the new leaves

appearing during the rains. Distrib. : Outer ranges of the W.
Himalaya from Kumaon to the Jhelum ascending to 6,000 ft. ; also

on the Salt range of the Punjab. The plant is easily propagated and
is often used for hedges ; and the white dry wood affords abundant
fuel. Although the milky juice of this plant contains a considerable

amount of guttapercha, the attempts to extract it with profit have
hitherto failed. The acrid juice is often used medicinally.

4. E. neriifolia, Linn. Sp. PI. 451 ; Royle III. 328 ; Cooke Fl.

Bomb, a, 564 ; E. Xivulia, BucJi-Ham. in Trans. Linn. Soc. xivy

286 ; Wight Ic. 1862 : Brandis For. Fl. 439 ; Ind. Trees 558 ; F.

B. I. V, 255 ; Kanjilal For. Fl. {ed. 2), 345 ; Gamble Man. 590 ;

Prain Beng. PI. 923. E. nereifolia, Willd.: Roxh. Fl. Ind. ii,

-467. Rheede Hort. Mai. ii, t. 43.—Vein. Thor, senhur, sij.

A large erect glabrous shrub or small tree up to 20 ft. or more ; trunk

cork-like when old. Branches fleshy, cylindric, not ribbed, subver-

ticelled, with pairs of sharp persistent spines arising from low conical

truncate distant spirally arranged tubercles. Leaves alternate, fleshy,

clustered towards the ends of the branches, sessile or nearly so, 4-8

in. long, obovate or obovate-oblong or linear, rounded at the apex

.and often mucronate, tapering towards the base, deciduous ; midrib

prominent beneath, lateral nerves obscure. Involucres ternate, form-
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ing small shortly pedimoled solitary or twin 3- flowered cymes from
above the leaf-soars on the tubereles, the eentral Hower of eaeii cynio
utiually male, sessile, ami the first to appear, the 2 lateral ones male or
2-sexual and pedicelled ; lobes of involucres large, erect, ovate, fim-
briate ; glands transversely oblong ; bracteoles immerous, fimbriate.
Capsule i in. broad ; styles connate to the mitldlo, undivided. ^'Seeds

smooth.

Dry rook}- hills of Morwara and in the Ajmere country (possibly wild).
It is used for hedges in Dehra Dun and probably elsewhere in the
Upper Gangetic Plain. The plant flowers and ripens seed during the
hot season, and the new leaves appear during the rains. Distrib. :

Outer ranges of N. W. Himalaya on thy exposed rocks ; also in Bengal,
Sind and Gujarat, extending to S. India and Burma ; cultivated else-

where.

5. E. ligularia< Boxh. Hort. Beng. 36 ; Fl. Ind. ii, 465 : Boyle
III, 328 ; Cooke Fl. Bomb, ii, 563. E. neriitolia, Dulz. and
Gibs, {not of Linn.) ; F. B. I. v, 255 ; Watt E. D.; Comm. Prod..

Ind. 530 ; Gambit Man. 590; Prain Beng. PL 923; Brandis For.

Fl. 439 ; Ind. Trees 558.—Vern. Sehund, mansa-sij.

An erect fleshy glabrous shrub or small tree up to 20 ft. high. Branches
scattered, ascending, the younger ones 5-sided and angled and with
short sharp black persistent spines arising from thick tubercles which
are arranged in 5 irregular rows. Leaves alternate, fleshy, from near
the ends of the branches, (3-12 in. long, obovate-oblong or subspathu-
lately obovate, acute, deciduous, base narrowed into a short petiole,

margins undulate. Involucres hemispheric, yellowish, smooth,
arranged in small stout dichotomous shortly peduncled 3-15-flowered

cymes ; the lateral ones of the cymes with short thick pedicels, the
central sessile and usually male ; lobes large, erect, roundish, fim-

briate, glands transversely oblong ; bracteoles very many, fimbriate.

Styles connate above the middle, stigmas capitate. Capsules deeply
3-lolx?d, about i in. broad. Cocci compressed, glabrous.

On waste land near villages, but not truly wild within the area of this

flora. The leaves drop ott in the autumn, the new ones appearing

again in May after the plant has flow cied. DiaTUiB. : J^ocky placed

in Orissa, the Deccan, S. India, Ceylon, also in Baluchistan and in

the Malay Islands, elsewhere cultivated and often used for fences.

The milky juice of this plant is used medicinally, and the root mixed
with pepiK-r is regarded as an antidote for snake bites. Tiie plant ia

sacred to Mansa, the goddess of serpents.
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6. E. dracnnculoides. Lamk. Encycl. Method, ii, 428 ; Roxb.

Fl. Ind. ii, 474 ; F. B. I. v, 262 ; Watt E. D. ; Prain Beng. PI 924 ;

Cooke Fl. Bomb, ii, 564.

A glabrous dichotomously much-branched annual. Stems many, erect,

leafy, 12-18 in. high. Leaves sessile, 1^-21 in. long, linear or linear-

lanceolate, subacute ; base acute, rarely rounded or subcordate

;

floral leaves shorter, broader at the base. Involucres subsessile,

solitary, broadly campanulate, ^\ in. across, glabrous outside, hairy

within ; lobes ovate, ciliolate ;
glands semi-lunate. Filaments pubes-

cent, 'capsules smooth, ^-^ in. diam. ; styles free to the base, shortly

2-fld. Seeds ^ in. long, ellipsoid, rounded at the base, grooved on one

side and with a strophiole at the oblique depressed apex ; testa whitish,

leprous, rugose or tuberculate.

:N. W. India (Royle), Moradabad ^T. Thomson), Sub-Himalayan tracts

"in Rohilkhand and N. Oudh (Duthie), Bundelkhand (Mrs. Bell).

Usually in cultivated ground. Flowers April to June. Distkib. :

Plains of Punjab and Bengal, and southwards to Kanara and Coro-

mandel ; also in Arabia and Trop. Africa.

7. E. Rothiana, Spreng. Syst. Hi, 796 ; F. B. I. v, 263 ; Cooke

Ft Bomb. ii» 564. E. glauca, Roxb. Fl. Ind. ii, 473.

An erect glaucous annual or perennial herb. Stetn 1-2 ft. high, glab-

rous terete, copiously branched above, often tinged with red ; branches

slender, some in whorls from the upper axils, others in a whorled

umbellate crown from the top of the stem, all again dichotomously

branched. Leaves of the stem alternate, sessile, 2-4| in. long, linear-

lanceolate or oblanceolate, acute, mucronulate, entire, glabrous,

tapering to the base ; leaves beneath the whorled crown of branches

4 sessile, radiating, broader than those of the stem ; floral leaves

(bracts) beneath the dichotomous forks opposite, broadly ovate or

orbicular, acute, mucronate, rounded at the base. Involucres soli-

tary in the upper axils and terminal, ^\ in. across, campanulate,

glabrous or hairy outside, villous within ;
pedicels short ; lobes sub-

quadrate, ciliate ;
glands crescent-shaped. Capsules about ^ in. in

diam ,
glabrous ; styles ^^ ^- l^^^S' ^^®® almost to the base, 2-fid. at

the apex. Seeds |-^ in. long, semicylindnc, rounded at the base,

grooved on one side and with a fleshy rugulose strophiole at the

oblique depressed apex, smooth, bluish-grey when ripe.

3undelkhand'on black soH (Edgeworth). Disteib. : Hills of Central

and Southern India and in the Bombay Presidency ;
also m Ceylon.
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8. E. prolifera, Buch.-Ham. ex Don J^rod. 62 ; F. B. I. v 264 '

Collett FL ;Siml. 447. E. cuneifolia, Roxh. Fl. Ind. ii, 471.

A glabrous perennial herb. Stems man}', up to 1 ft. high, erect from a
stout woody rootstock, often emitting from near the base proliferous
barren shoots bearing very narrow acute leaves. Stem-leaves alter-
nate, sessile, coriaceous, 1-3 in. long, narrowly linear or linoar-oblonf
or spathulate, obtuse or acute ; upper or floral leaves sometimes
oblong or ovate ; nerves 3, very slender. Involucres \ in. in diam.
shortly campanulate ; lobes triangular, fimbriate, glabrous on both
sides ;

glands yellow, stalked, peltate reniform or crescent-
shaped, the horns usually short and blunt, the intervening marf^ins
entire or toothed, bractooles many. Capsule J in. in diam., smooth •

styles connate below the middle. Seeds globose, smooth,

Dehra Dun (Gamble), Moradabad (T. Thomson), Sub-Himalayan tracts
of Rohilkliand and N. Oudh (Duthio). Distrib. : Punjab Plain,
Central and W. Himalaya from Nepal to Kashmir ascending to 6s000
ft. in Kumaon, also in China.

9. E. elegans, Spreng. Syst. Hi, 794 ; F. B. I. v, 246 ; Cooke
Fl. Bomb, ii, 566.

A dichotomously branched annual, 1-2 ft. high, clothed with long soft
spreading hairs. Leaves opposite, crowded or in distant pairs, sub-
sessile, :J-| in. long, broadly elliptic-oblong, often obliquely so, obtuse,
serrulate towards the tips ; stipules minute, setaceous ; floral leaves
up to f in. long, broadly elliptic or obovate, closely imbricating and
forming short spikes at the ends of the branches. Involucres I in.
long, turbinate, hairy on both side^ ; limb | in. or more ; lobes pink,
obovate-cuneate, sinuate at the tip. Capsule hairy, cocci »lobose -

styles elongate, 2-fid. Seeds quadrangular, transversely f'rooved
glabrous.

"" —

Malwa near Indore, in black soil (Edgeworth). Distrib. : Central
and W. India ; found on rocks, and often as a weed of cultivation.

10. E. cristata, Heyne ex Both Nov. Sp. 226 ; F. B. I. v 247 •

Prain Beng. PL 024.

An annual herb, clothed with long flexuous hairs. Stem slender, 6-10
in. long, prostrate or ascending, dichotomously branched. Leaves
slightly hairy on both surfaces, opposite, subsessile, membranous,
\-l in. long, obliquely ovate -cordate, obtuse, serrulate upwards,
atipules short, subulate. Floral leaves suborbicular, distichously
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imbricate in a rounded head. Involucres subsolitary, |- in. in diam.,
pubescent, throat ciliate, lobes linear-lanceolate, limb of glands pec-

I tinately laciniate and fimbriate. Cocci globose. Seeds with 3 or 4
parallel furrows, white.

'

Bundelkhand (Duthie) usually in cultivated ground ; C. India at Mandu
(Edgeworth). This latter locality is just within the southern boundary
of the area of this flora. Disteib. : W. Behar, S. India, Ceylon and
extending to Ava.

11. E. hypericifolia, Linn. Sp. PI ed. 1, 454 ; F. B. I. v, 249 ;

Watt E. D.; Collett Fl Siml. 445, fig. 145 ; Prain Beng. PI. 924 ;

N. E. Brown in Fl. Trap. Afr. vi, 498 ; E. pilulifera, Linn. I. c.

E, indica, Lamk. E. unifiora, Roxb. Fl. Ind. ii, 472. E,

parviflora Roxb. I. c.

An erect decumbent annual, 3-18 in. long, branching at the base, glab-

rous or puberulous. Leaves shortly stalked, opposite, J-l| in. long,

very variable in shape from linear-oblong to elliptic -ovate, subacute
to rounded or retuse at the apex ; base obliquely rounded or cordate ;

margins minutely serrulate, rarely entire, puberulous or glabrous

on one or both sides ; stipules minute or none. Cymes axillary, i-J

in. in diam., laxlj- few-flowered or densely many-flowered ; peduncles

-j^Q-f in. long, often with a pair of leaves at the apex. Involucres

very minute, cup-shaped
; glands orbicular or transversely elliptic,

entu'e, green, bordered by a conspicious white or pink rounded limb.

Capsule -j^2 ^- i^ diam., pubescent or glabrous ; styles short, deeply
bifid. Seeds ellipsoid, 4-angled, transversely rugose, reddish-brown
with a glaucous hue.

Abundant within the area of this flora as a weed in waste places, flower-

ing all through the year. Distrib. : Throughout the hotter parts

of India, ascending to 4,500 ft. on the Himalaj-a ; widely dispersed

in all warm regions.

12. r. hirta, Linn. Sp. PI. ed. 1, 454 ; Roxb. Fl. Ind. ii, 472 ;

N. E. Brown in Fl. Trop. Afr. vi, 496. E. pilulifera, Jacq. {not

of Linn.) ; F. B. I. v, 250 ; Watt E. D.; Comra. Prod. Ind.

531 ; Prain Beng. PI. 925 ; Cooke Fl. Bomb, ii, 568.

An annual with erect or ascending stems up to 2-ft. high, cjothed with

long often yellowish crisped hairs ; branches often 4-angled. Leaves

opposite, shortly stalked, ^-Ih in. long, elliptic-oblong obovate or

oblong-lanceolate, acute or subacute, dentate or serrulate, dark-green
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above, pale beneath ; base narrow, obliquely cordate ; main nerves
few. distinct ; stipules pectinate, soon falling. Involucre-^ many,
stalked, less than -^^ in. long, crowded in small axillary shortly stalked
cymes ; glands minute, globose, limb very small or obsolete. Cap-
sule ^^ in. in diara., appressedly hairy. Seeds ^\j in. long, ovoid,
trigonous, minutely rugose, reddish-brown.

An abundant weed within the area of this flora, flowering during the
greater part of the year. Distrib. : Throughout the hotter parts
of India ; also in Ceylon and in nearly all tropical and subtropical
regions. The plant has medicinal properties similar to those of E.
thymifolia.

13. E. thymifolia. Linn. Sp. PL 454 ; Roxh. Fl. Ind. ii, 473

;

F. B. I. V, 252 ; Watt E. D.; Collett Fl. Siml. 446 ; Prain Beng.
PI. 925; Cooke Fl. Bomb, ii, 569.

A small annual herb, more or less hispidly pubescent, the whole plant
often with a pale copperj- tinge. Stems prostrate, and usually closely'

flattened on the ground, 4-12 in. long, divaricately branched, .slender.

cylindric. Leaves very small, opposite, petioled, ^-^ in. long, obli-

quelj- oblong, obtuse, crenulate, glabrous above, glaucous and usually
slightly pubescent beneath ; stipules elongate, fimbriate. Involu-
cres minute, axillary, solitary or 2-3 together in the axils, campanu-
late, very shortly stalked ; glands verj- minu.<^ or none, limb none-
Capsules erect, shortly stalked, -^-^ in. broad, obtusely keeled, pubes-
cent. Seeds -^^ in. long, quadrangular, bluntly pointed and with
5-6 shallow transverse furrows.

Ver^- common within the area, and often a conspicuous garden weed
especially on gravel-walks, flowering during the greater portion of

the year. Distrib. : Throughout the greater part of India and in

Ceylon, ascending to over 5,000 ft. on the Himalaj-a. It is found
also in all hot countries except Australia. The leaves and seeds
are said to be aromatic and astringent and the juice acts as a violent

purgative. Trimen remarks that the severed end of a branch made
to touch lightly the surface of water has the singular effect of violently

repelling all floating particles in the neighbourhood.

14, X. granolata. Forsk. ^gypt.-Arab. 94 ; F. B. I. v, 252

;

Watt E. D.; Prain Beng. PI. 925 ; Cooke Fl. Bomb, ii, 569.

A small hispidly hairy prostrate perennial herb. Branches many, 3-C

in. long, very brittle. Leaves opposite, shortly petioled, coriaceous,

Yo'^ in. long, obliquely oblong or obovate-oblong, rounded or retuse

O
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at the apex, quite entire, villous on both surfaces ; base narrow,

rounded or subcordate ; stipules minute, ciliolate. Involucres very
minute, axillary and on short leafy branchlets, subsessile, turbinate

;

glands usually without a limb. Capsule -j^ in. in diam., cocci hir-

sute, not keeled ; styles very short, 2-fid. Seeds -^^ in. long, 4-angled,

bluntly pointed, faintly pitted, testa mucous when moistened.

Jumna ravines near Agra (Duthie) ; Chambal ravines near Etawah
(Duthie) ; Rohilkhand, Bundelkhand and Malwa (Edgeworth).

DiSTRiB. : Plains of Punjab and Sind, Chota Nagpur and in S. India ;

extending to Afghanistan, Arabia, Egypt and the Canary Islands.

The leaves are said to be often used as a pot-herb.

15. E. microphyUa, Heyne ex Roth Nov. PI. Sp. 229 ; F. B. I.

V, 252 ; Watt E. D.; Prain Beng. PI. 925 ; Cooke Fl. Bomb, ii, 570.

E. Chamsesyce, Willd.; Roxb. Fl. Ind. ii, 473.

A subglabrous annual, or perennial (according to Roxburgh). Stems

many, prostrate, very slender, spreading from the root and dichoto-

mously branched, pale, glabrous, brittle. Leaves opposite, coriace-

ous, ^-i in. long and about as broad, obliquely oblong rounded-oblong

or subquadrate, rounded truncate or retuse at the apex, entire or

toothed only at the broad end, margins often pink ; stipules minute,

triangular, 2-partite or laciniately toothed. Involucres axillary,

subsolitary, minute, very shortly stalked, broadly campanulate,

glabrous ; lobes triangular, apiculate ; glands very shortly stalked

and with a very small limb. Capsule glabrous, -J^ in. in diam., ob-

tusely keeled ; styles short, deeply 2-fid. Seeds less than 2^0 in. long-

obtusely 4-angled, blunt at the apex, pale-brown, smooth, mucous
when moistened.

Bundelkhand (Edgeworth) ; Sub-Himalayan tracts of N. Oudh in the

districts of Gonda, Bahraich and of Gorakhpur (Duthie) ; on the

banks of the Ganges (Madden). Distrib. : Bengal, Behar, Konkan,
Madras, extending to Burma and Java.

16. E. Clarkeana, Hook. f.
F. B. I. v, 253 ; Cooke Fl. Bomb,

ii 570. E. granulata, {Herb. Royle). E. Heyneana, Boiss. (in part).

A glabrous annual. Stems many, 3-8 in. long, usually prostrate and
spreading. Leaves opposite, ^-f in. long, very shortly stalked, dichoto-

mously spreading, coriaceous and glabrous, often crowded towards

the ends of short branchlets, obliquely linear-oblong, entire or toothed

at the rounded apex, glabrous, base almost auricled on one side ;

stipules rather large, setaceous from a broad toothed base. Involu-
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cres axillary, solitary, j\^ iu. long, campanulate, glabrous ; lobes

lanceolate, toothod ; glands ininuto, without a limb. Capsule glab-

rous, tV^"' ^ diam., cocci keolcd. Seeds ^^ in. long, acutely 4-anglcd

and with a blunt point, obscurely transversely rugose, pale-brown,

mucous when moistoned.

Jumna ravines in the Meerut district (Duthie). Distrib. : N. W.
India (Koyle), and from Delhi to Lahore (Herb. Kew) ; also in Sind

and the W. Peninsula.

E. TmucALLi, Linn. ; Roxh. Fl. Ind. ii, 470 ; Brandis For. Fl. 439 ;

Ind. Trees 55S ; F. B. I. v, 254 ; Watt E. D. ; Comm. Prod. Ind. 531 ;

Prain Beng. PI. 924 ; Gamble Man. 591 ; Cooke Fl. Bomb, it, 570.—
Vern. Sehnd. Usually known to Europeans as the " Milk-bush ".

A shrub or small tree up to 20 ft. high, with very smooth spreading

terete rush-like almost leafless branches. Originally introduced

from Tropical E. Africa the plant has become naturalized in many of

the drier parts of India. It is a very useful hedge-plant, for by reason

of its acrid milky juice cattle refuse to touch it. The wood is not

attacked by insects, and being fairly strong and close-grained it is

often used for rafters, also a good charcoal suitable for blasting powder
can be prepared from it.

E. PULCHERRIMA, Willd. Is the well-known Poinsettia so extensively

grown in gardens throughout the hotter parts of India on account
of its large, very handsome crimson or whitish upper floral leaves.

It is a native of Mexico.—Poinsettia pulcherrima, R. Grah.

E. SPLENDENS, Boj. Is a Small very prickly and much-branched shrub

with very showy crimson flowers. It is largely grown in the gardens

of Upper India and makes a pretty hedge. It is a native of Mada-
gascar.

E. GEN'icuLATA, Orteg. Is an annual herb introduced from Trop.

America. It is often met with as a weed in Indian gardens. The
naiTow floral leaves are gi'een towards the apex and almost white

near the base.

2. BISCHOFIA, Blume ; Fl. Brit. Ind. V» 344.

A large tree. Leaves alternate, 3-foliolate, leaflets ott<?n crenate.

Flowers minute, dioecious, in axillary or lateral panicled racemes ;

males scattered or clustered, the females with lonjier pedicels.

g2
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Petals and disk none. MALE-flowers. Sepals 5, concave, obtuse,

imbricate, concealing the anthers. Stamens 5, filaments short,

anthers large, cells parallel. Fistillode short, broad. Female-
flowers. Sepals 5, ovate, caducous. Staminodes small or none. Ovary

exserted, 3-4-celled ; styles ilong, stout, entire, stigmatic on the

inner face, ovules 2 in each cell. Fruit a globose fleshy berry

with 3-4 ceUs, lined with a parchment-like 2-valved endocarp.

Seeds turgidly oblong, testa crustaceous, albumen fleshy ; coty-

ledons broad, flat ; radicle straight, elongate.—A single species,

confined to India and China and to the Malay and Pacific Islands.

B. javanica, Blume Bijdr. 1168 ; Brandis For. Fl. 446 ; Ind,

Trees 558 ; F. B. I. v, 345 ; Watt E. D.; Kanjilal For. Fl.

(ed. 2) 351 ; Gamble Man. 607 ; Prain Beng. PI. 926 ; Cooke Fl.

Bomh. ii, 571. Andrachne tiifoliata, Roxh. Fl. Ind. in, 728 ; Royle

III. 327.—Vern. Kain, kein (Hind.), panidla (Dehra Dun), irum

(Oudh).

A large very handsome quick-growing deciduous tree ; trunk erect,

30-40 ft. high and often of considerable girth ; bark rough, dark-

grey ; branches spreading, forming a large shady oval head. Leaves

alternate ; common petiole 3-6 in. long, terete ; leaflets 3-6 in. long,

elliptic, acuminate, crenate, glabrous ; main lateral nerves 6-8 pairs :

stalks of the lateral leaflets f-| in., that of the terminal leaf up to 1^

in. long, channelled ; stipules and stipels caducous. Flowers greenish-

yellow, arranged in slender axillary and lateral peduncled racemes.

^Ix-LE-flowers on very short slender pedicels. Sepals 2^0 in. long, Ati-

thers ' globular. Yem.'flowers on pedicels longer and stouter than

those' of the male and elongating in fruit. Sepals J^ in. long, not

persistent. Styles nearly 1 in., linear. Fruit J-J in. in diam., red-

dish-brown when ripe. Seeds 1 in. long, brown, shining.

Moist shady ravines and in swampy places in Dehra Dun and east-

wards along the Sub-Himalayan tracts, common in the forests of

Gonda and Gorakhpur. The new leaves appear in February and
March, and they turn red before falling. It flowers during April

and May. Disteib. : Outer ranges of Himalaya from Kumaon
eastwards ; also in Assam, Burma, Bengal, W. Ghats and south -

wards to the Niligris, but not in Ceylon ; found also in the Malay and

Pacific Islands. The reddish close-grained wood is much valued for

its durability under water and is largely used in the making of bridges

and in some parts of India for boat -building.
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3 BRIDELIA, Willd.; FI. Brit. Ind. V, 267.

Shrubs or trees. Leaves alternate, quite entire, sometimes
witli strong straight nerves and prominent veins. Flowers small
or minute, moncecious or dioecious, arranged in axillary or spicate

clusters, sessile or very shortly pedicelled ; bracts small, scale-

Jike. MALE-flowers numerous. Perianth double. Ca/i/x-segmcnta

5, valvate. Petals 5, short, scale-like, stalked or spathulate.

Disk broad, pulvinate or adnate to the calyx- tube. Stamens 5 ;

tilaments united below in a column which bears a terminal pistillode,

tree and spreading above ; anther-cells 2, parallel. FEMALE-flowers
few or solitary. Calyx-segments usually narrower than in the

male. Disk double, the inner forming a membranous central

truncate cone often enclosing the young ovary. Ovary 2 (rarely

3)-celled, glabrous ; styles free or shortly united below, forked

or subentire. Fruit a small drupe with one or two usually 1 -seeded

cocci or pyrenes. Seed with usually fleshy sometimes membranous
albumen, cotyledons thin or fleshy.—Species about 30, in Trop.
Asia, Africa and Australia.

Flowers dicecious ; leaves deciduous ; main
lateral nerves 15-20 pairs, straight, pro-

minent ; drupe globose.—A small tree with
stout more of less persistent spines . 1. B. retusa.

Flowers moncecious ; leaves persistent ; nerves
more or less arching :

—
Leaves glabrous or slightly toraentose

beneath, but not glaucous ; main lateral

nerves 10-15 pairs ; calyx in fruit not
enlarged ; drupe fusiform.—A small
tree . . . . . . . 2. B. moniana, var.

communis.
Leaves pubescent beneath, or if at length

glabrous then glaucous beneath ; main
lateral nerves 0-9 pairs ; calyx in fruit

distinctly enlarged ; dnipe oblong.—

A

scandent sometimes spinose shrub . . 3. B. dipularis.

1. B. retusa. Spreng. Syst. Veg. Hi, 48 ; Brandis For. Fl.

449, t. 00 ; Ind. Trees 500 ; F. B. I. v, 268 : Watt, E. D.; Kanjilal

For. Fl. [ed. 2) 345 ; Gainble Man. .595 ; Frain Beng. PI. 927 : Cooke
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Fl Bomb, a, 572. B. spinosa, Willd.; Bozh. Fl. Ind. in, 735.—
Vem. Kaj, kaja (Hind.), lamkana (Ajmir), gaya (Dehra Dun).

A small or moderate-sized erect deciduous tree, more or less spinesceat

when young ; bark grey. Leaves coriaceous, elliptic-oblong, ovate

or obovate, acute, obtuse or rounded at the apex, the base usually

rounded, bright-green and glabrous on the upper surface and turn-

ing pinkish-purple before falling, often finely tomentose beneath
;

main lateral nerves 15-25 pairs, straight, prominent, finely reticulate

between ;
petioles ^-^ in. long, stipules ovate-lanceolate, unequal

at the base, deciduous. Flowers dioecious, greenish-yellow, sessile

or shortly pedicelled, arranged in dense axillary clusters or in long

axillary or terminal panicled spikes exceeding the leaves ; bracts

small, obtuse, villous. Calyx | in. in diam.; lobes fleshy, spreading,

triangular-ovate, acute, glabrous and often tinged with red ; tube

pubescent. Petals of males obovate, pectinate ; of the fern, sub-

spathulate. Disk of male flower thick and pulpy ; of the fern, trun-

cate, enclosing the ovary. Drupe fleshy, subglobose, i- in. in diam.,

seated on the persistent hardly enlarged calyx, flesh-coloured or

purplish-black when quite ripe.

Siwalik range (T. Thomson) ; forests of Dehra Dun and Saharanpur,

often associated with sal ; plentiful in the Sub-Himalayan tracts

of Roliilkhand, N. Oudh and Gorakhpur ; also in Bundelkhand and
Rajputana. Flowers May-July, and the fruit ripens in the cold

season. Distkib. : Outer Himalayan ranges from Kashmir to Mishmi

up to 3,500 ft., and southwards to S. India and Ceylon, extending

to Burma and Malacca. The wood is much valued for various

purposes, and it lasts well under water ; the bark is used for tanning,

the sweetish fruit is eaten, and the leaves afford good fodder for

cattle. An earlier name for this plant under Bridelia is B. spinosa,

Willd.—See Cooke FL Bomb. 1. c.

^ f 2. B, montana, Willd. Sp. Fl iv, 978, var. communis, Prain

Beng. PI. 928. B. montana, Boyle III. 327 {not of Willd.)^.

Brandis For. Fl. 450 ; Ind. Trees 560, F. B. I. v, 269 ; Watt E. DL
Kanjilal For. Fl. {ed. 2) 346 ; Qamhle Man. 596 ; Colleit Fl. Sim..

448.—Vern. Gondni (Saharanpur).

A small or moderate-sized glabrous deciduous tree ; trunk short, with

a low spreading crown ; bark dark-grey ; branchlets often warted.

Leaves membranous, very variable, 4-7 in. long, obovate-oblong or

broadly obovate, obtuse acute or abruptly mucronate, entire, often

shining above, paler beneath, but not glaucous ; main lateral nerves
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8-15 |)airs, aliirhtly arohod ; potinlos -,^,-1 in. long, stipulo.s (leculuous.

I'loinrc> luoiianaous, small, "^rcriiisli-yoUow, nhurlly iwdicfllod and

arranged in dense axillary ilusters ; braets many, very short, ciliate.

Calyx I'l in. in diam. ; lobes triangular-ovate, not eidarging in fruit.

Petals broaiUy ovate, entire. Fruit } in. long, ovoid-oblong or fusi-

form.

Dchra Dun and in the ravines of the Siwalik range ; forests of N. Oudh.

Flowers in April and May. Distrib. : Along the base of the W.
Himalaya from the Jholum to Kumaon, ascending to 4.000 ft. ; also

in Bengal the Kliasia Hills and in Upper Burma. The foliago is lopi)cd

for cattlo-fodder.

3. B. stipularis Blame Bijdr. 597 ; Brandis For. Fl. 449 ; Ind.

Trees 560 ; F. B. I. v. 270 ; Watt E. D.; ( amble Man. 696 ; 1 rain

Beng. PI 928 ; Cooke Fl. Boir\b. ii, 573. B. scandens, Willd.

;

Roxh. Fl. Ind. Hi, 736.—Vern. Madlatah, undergupa (Oudh).

A large more or less scandent evergreen shrub with tlark-grey or brown-

ish bark. Stem 2-8 in. in diam. ; branches often with long defiexed

spines, the young shoots pubescent or fulvous-tomentose. Leaves

subcoriaceous, 2-6 in. long, elliptic-oblong or obovate, obtuse or

subacute, rounded or cordate at the base, glabrous or puberulous

above, fulvous-tomentose beneath, margins sometimes undulate or

rcpand ; main lateral nerves 8-12 pairs, slightly arching, the trans-

verse veins parallel and at right angles, petioles f in. long. Flowers

monoecious, greenish-yellow, in small dense axillary clusters or long

spikes which are often subtended by hairy obliquely ovate-lanceolate

acute stipule-like bracts J in. long ; male -flowers sessile ; females

pedicelled, pubescent or glabrate. Calyx J in. in diam., distinctly

enlarging in fruit ; lobes connate below, lanceolate-acuminate. PetaU

T>Q in. long, suborbicular, shortly cuncate at tlie base, crenulate to-

wards the apex. Drupe nearly h iii- l<Jna» oblong, obtuse, smooth,

bluish-black and juicy when ripe.

Sub-Himalayan tract, abundant in the «dl forests of Oudh and Gorakh-

pur. Distrib. : Throughout the hotter parts of India and in Ceylon,

extending to Burma and to the Malay Peninsula and Islands. The
earliest name of this plant under Bridelia is B. scandens, \\ illd.— See

Cooke Fl. Bomb. 1. c.

4. CLEISTANTHUS. Hook, f; Fl. Brit. Ind. v, 274.

Trees or shrubs. Leaves alternate, bifarious, entire. Flowers

raoncFcious, small cr minute, in axillary clusters or spikes, all sessile
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or the females shortly pedicelled. Male flowers : Calyx-seg-

ments 5, valvate. Petals 5, short, scale-like, stalked or spathulate.

Disk broad, entire or sinuate. Stamens 5 ; filaments connate

below in a central column, bearing a pyramidal or 3-lobed pistil-

lodej'free and spreading above ; anther-cells parallel. FEM.-flowers :

Calyx less deeply lobed than in the male, cupular under the ovary.

Disk double, the inner conic or turbinate, more or less enclosing

the young ovary. Ovary 3 (rarely 4) -celled, usually clothed with

long hairs ; ovules 2 in each cell ; styles 3, free, 2-fid. Fruit a

sessile or stipitate subglobose or depressed capsule with three 2-

valved cocci. Seeds without an aril or arillode ; albumeii copious

or scanty ; cotyledons thin or fleshy, often folded.—Species about

30, in Tropical India, Malaya and Africa.

C. collinus, Benth. in Gen. PI. iii, 268 ; F. B. I. v 274 ; Gamble

21an. 597 ; Brandts Ind. Trees 561; Prain Beng. PI. 928. Lebidi-

oropsis orbicularis, Muell-Arg. ; Brandis For. Fl. 450 ; Watt E. D.

Cluytia coUina, Roxb. ; Fl. Ind. Hi, 732.

A small tree with a dark rough bark ; branches stiff, smooth or pustu-

late. Leaves coriaceous, 1^-4 in. long, orbicular broadly obovate or

elliptic, rounded or retuse at the apex, glaucous beneath, pale when

dry ; main lateral nerves 5-8 pairs, very slender ;
petiole | in.,

slender. Flowers in small axillary and shortly spicate villous clus-

ters. Calyx I in, in diam., ovate-lanceolate. Petals narrow, fleshy,

incurved. Disk of male-flowers pulvinate ; of the females conical

with a thick margin. Ovary globose, glabrous ; styles free, thick,

stigmas lobed. Capsule sessile, rounded, | in. in diam., obscurely

3-lobed, dark-brown, shining and wrinkled when dry. Seeds ^ in.

in diam., globose, reddish-brown.

Forests of Bundelkhand. Flowers in June, and the fruit ripens during

the cold season. Distrib. : From the C. Provinces, Chota Nagpur

and Circars to S. India and Ceylon. The hard and tough dark-

• coloured wood is much valued for posts and poles. The capsules, as

well as the leaves and roots, are said to be very poisonous.

5. GLOCHIDION. Forst.; Fl. Brit. Ind. v, 305.

Evergreen trees or shrubs. Leaves alternate, bifarious, shortly

petioled, entire. Flowers small, in axillary clusters, moncecious

or dioecious. Perianth simple. Petals none. Disk none. Male-
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flowers : Sepals G, rarely 5, spreading, in 2 series, imbricate. Statnena
connate in an ellipsoid or oblong sessile column ; anthers 3-8 (or

more), cells linear, bursting outwards, connectives produced as
free points or connates in an umbonate head. Pislillode none or
rarely minute. Fem vLE-flowers : Calyx usually of 6 short imbricate
sepals, or shortly tubular and unequally toothed or cleft. Ovary
3-15-celled ; styles connate in a globose conic or subclavate column
lobed or toothed at the tip, ovules 2 in each cell. Fruit a capsule
of three or more 2-valved cocci, often with twice as many lobes

as cells, globose or orbicular and depressed or intruded at the base
and apex, crowned by the enlarged style ; cocci coriaceous or crusta-

ceous, the epicarp separable or not. Seeds hemispherical or laterally

compressed, testa, crustaceous and with often a succulent coat

;

albumen copious, fleshy, cotyledons flat.—Species 135, in Asia
and Polynesia.

Anthers 4 or more ; leaves glabrous beneath :

—

Pedicels of male flowers stout, about \ in.

long ; leaves glaucously purplish beneath 1. G. muUilocukire.

Pedicels of male flowers filiform, \-l in. long
;

'

leaves pale-green beneath . . . 2. G. lanceolarium.

Anthers 3 ; leaves softly tomentose beneath . 3. G. velidinum.

1. G. multiloculare, Yoigt Hort. Suburb. Calc. 152 ; F. B. I. v,

307 ; Gamble Man. 601 ; Prain Beng. PI. 930 ; Brandts hid. Trees,

572. Bradleia multilocularis, Spreng.; Roxb. Fl. Ind. in, 696.

An evergreen shrub or small tree with usually drooping branches,
branchlets angular, glabrous or puberulous. Leaves thinly coria-

ceous, purplish-brown, 3-5 in. long, oblong, linear-oblong or obovate,
obtuse or subacute, apiculate, lower surface glaucous ; main lateral

nerves 5-8 pairs and with many prominent transverse veins between
;

petioles stout, -j\j in. long, stipules triangular-ovate, cuspidate.
MALE-flowers small ; pedicels stout, \ in. long. Perianth

-J
in. in

diam. Sepals oblong. Anthers 4-12, adnate to the miiUlle, connec-
tives very short. Fem. -flowers J in. in diam., stoutly pedicelled.

Ovary 10-15-celled ; style low, slightly furrowed. Capsule orbicular,

J-1 in. in diam. ; epicarp thin, reddish, separating from the coria-

ceous cocci. Seeds persistent on the axis, furnished with a fleshy

orange-red coat.
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Abundant in the grass-lands of the Sub-Himalayan forest tracts of

N. Oudh and Gorakhpur. Distrib, : N. Behar, Sikkim Terai,

Assam, Sylhet and Upper Burma.

2. G. lanceolarium, Voigt Hort. Suburb. Calc. 153 ; F. B. I. v,

308 ; Watt E. D.; Kanjilal For. Fl {ed. 2), 348 ; Gamble Man. 601

;

Prain Beng. PI. 930 ; Cooke Fl. Bomb, ii, 577 ; Brandts Ind. Trees

573. Phyllanthus lanceolarius, Muell. Arg.; Brandis For. Fl. 453.

Bradleia lanceolaria, Roxb. Fl. Ind. in, 697.

A small or medium-sized glabrous evergreen tree ; bark grey, with
longitudinal wrinkles ; branchlets angular, glabrous. Leaves coria-

ceous, glabrous and shining, 3-6 in. long, elliptic-oblong or lanceo-

late, acuminate, pale-green beneath, base acute, decurrent on the
petiole ; main lateral nerves 6-10 pairs, slender

;
petioles J-J in.,

stout, channelled ; stipules triangular, acuminate. Flowers pale-

green. MALE-flowers many, glabrous, on filiform pedicels |-f in.

long. Sepals i in. long, linear-oblong. Anthers 4-6 ; connectives

5 the length of anthers, acute. Fem. -flowers smaller, few, sessile

or nearly so, mostly in the upper axils, a few mixed with the males.

Sepals unequal, lanceolate, acute, rigid, glabrous. Ovary hairy,

6-8-celled ; style shortly exserted, glabrous near the toothed apex.

Capsule hoary, about f in. in diam., orbicular, depressed, usually

6-8-lobed. Seeds often persistent on the axis.

Dehra Dun, fairly common in swampy places and in moist shady
ravines ; also in the Sub-Himalayan tracts of Rohilkhand and N. Oudh.
It flowers during the cold season. Distrib. : Outer Himalayan ranges

from Kumaon and Nepal eastwards, up to 4,000 ft. ; also in Chota
Nagpur, Bengal and Assam, extending to the Shan Hills and Upper
Burma. Roxburgh states that it sometimes grows to be a large tree

with hard and durable wood. The seeds yield an oil for burning,

and the bark is used medicinally.

3. G. velutinum, WigU Ic. t. 1907-2 ; F. B. I. v, 322 ; Watt

E. D.; Kanjilal For. Fl {ed. 2), 348 ; Gamble Man. 602 ; ColleU FL
Siml. 451 ; Brain Beng. PI. 931 ; Cooke Fl Bomb, ii, 578 ; Brandis

Ind. Trees 574. Phyllanthus nepalensis, Miiell Arg.; Brandis For.

Fl. 453.—Vera. Chamdri (Dehra Dun).

A small or moderate-sized tree ; young branches petioles under surface

of leaves and inflorescence clothed with soft velvety pubescence.

Leaves thinly coriaceous, 2-4^ in. long, from orbicular to elliptic-

oblong or lanceolate, obtuse acute or acuminate, base usually round-

ed, upper surface puberulous or glabrate ; main lateral nerves 6-8
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pairs, prominent beneatli, transverse veins distinct ; petioles stout,

i-j^5 in.; stipules triangular, uuspidato. Floivers small, greenish-yoUow,
arranged m axillary clusters, the male and female usually in the
same cluster. MALE-tiowers stalked. Sepals J in. long, ovate, sub-
acute, keeled and pubescent on the back. Staminal-column -^^ in.

;

anthers 3, connate below, connectives acute. Fem. -flowers sessile

or nearly so, pubescent. Sepah as in male. Ovary 4-7-celled, tomen-
tose ; style longer than the ovary, enlarged at the truncate 4-7-toothed
apex. Capsule J-^ in. in diam., orbicular-depressed, 4-7-lobed.

Seeds bright-red, often persistent on the tree.

Common in the forests of Dehra Dun and Saharanpur (Kanjilal), and
eastwards along the Sub-Himalayan tracts. Flowers from February
to April. DiSTRiB. : Hot valleys of the Outer Himalaya from
Kashmir eastward to Sikkim, ascendmg to 4,000 ft. ; also Assam,
Khasia Hills and Burma, and from Central India and the Deccan to

the Nilgiris. The bark is used for tanning.

V 6. FLUGGEA, Willd.; Fl. Brit. Ind. v, 328.

Unajrmcd or spinescent shrubs. Leaves small, alternate, disti-

chous, entire. Flowers minute, dioecious, axillary, pedicelled,

apctalous ; males numerous, clustered ; iemales few, in lax fascicles,

perianth simple, 5-cleft. MALE-flowers : Sepals 5, subpetaloid,

imbricate. Petals none. Stamens 5, rarely 4 or 3, alternating

with as manj- disk-glands, filaments free, anthers erect ; cells

parallel, bursting longitudinally. Pistillode 2-3-fid. FEMALE-flowers :

Sepals as in male. Petals none. Disk flat, annular, toothed

.

Ovary 1-3-celled ; styles 3, recurved, usually 2-fid., ovules 2

in each cell. Fruit globose, coriaceous, or with a fleshy epicarp,

bursting irregularly or into distinct 2-valved cocci. Seeds trique-

trous, with convex backs and acute faces, testa crustaceous,

albumen scanty, embryo curved ; cotyledons flat, broad.—Species

G, in the tropics of the Old World.

Unarmed ; leaves 1-3 in. long . . .7. F. microcarpa.

Spinous ; leaves rarely exceeding I in. long . 2. F. Leucopi/ru'!.

1. F. microcarpa, Blume Bijdr. 580 ; F. B. I. v, 328 : Kanjilal

For. FL {ed. 2), 349 ; Gamble Man. 603 ; Colleti Fl. Siml 451 ; Prain

Ben^. PL 931 ; Cooke FL Bomb. i», 581 : Brandis Ind. Trees 569.

Securinega olx>vata, Muell. Arg.; Brandis For. Fl. 455. Phvllanthua

virosus, Willd.; Rozb. FL Ind. Hi, 659 ; Royle IlL 328 {Fluggea).
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F. leiuBUB, Roxh. I. c. 657 ; Boyle III 327 {Fluggea).—Yem. Dalme
((Hind.), rithoul (Dehra Dun).

A large unarmed glabrous shrub or small tree ; bark smooth, thin, rusty
or reddish-brown, marked with small lenticular specks ; branchlets
slender, angular, compressed. Leaves very variable, shortly petioled,
thin, glabrous, 1-3 in. long, elliptic or obovate, rounded at the apex,
Tarely retuse or subacute, base usually acute ; main lateral nerves
5-7 pairs, very slender ; under-surface glaucous and with loose reti-

culate venation
; petioles slender, ^-J in. Floivers very small,

arranged in axillary clusters from a crowd of minute bracts; the males
very many ; the females 1-5, rarely more. MALE-flowers on filiform

pedicels. Sepals spreading, -^-^ in. long, obovate-oblong, obtuse,
concave. Stamens usually 5, exserted ; filaments opposite the sepals,
slender. Pistillode large, 3-fid. Fem. -flowers. Pedicels shorter
than those of males. Sepals as in males. Ovary glabrous, styles
deeply bifid. Berry globose, of two sizes, mostly minute and with
a dry pericarp, a few ^ in. in diam. and white with a fleshy pericarp.
Seeds 3-6, minutely punctate.

X)ehra Dun, in scrub forest (Kanjilal), and eastwards along the Sub-
Himalayan tracts of Rohnkliand, N. Oudh and Gorakhpur ; also in

JBundelkhand and Merwara. Flowers in April and May. Disteib. :

Hilly parts of the Punjab westwards to the Suliman range ; Himalaya
irom Kashmir to Bhutan up to 5,000 ft., also in Bengal and in Central
W. and S. India, extending to Ceylon, Burma, Malaya, China,
A.ustralia and Trop. Africa. The hard close-grained reddish wood
is used for agricultural implements, and the bark is said to be used
for intoxicating fish.

2. F. Leucopyrus. Willd. Sp. PI iv, 757 ; F. B. I. v, 328

;

Gamble Man. 603 ; Brandis hid. Trees 569 ; Cooke Fl. Bomb, ii,

581. Securinega Leucopyrus, Muell. Arg.; Brand. For. Fl. 456, t. 54
{in part). Phyllanthus Leucopyrus, Koen. Mss.; Roxh. Fl. Ind. in,

658.—Vern. Hartho, ainta (Brandis), salipan or halepan (Merwara).

A large glabrous bush with rigid straggling branches ; branchlets slender,
angular, ending in sharp spines. Leaves f-1 in. long, rarely longer,
obovate obcordate or rotundate, glaucous and with indistinct reti-

culate venation beneath. Floivers as in F. microcarpa. Berry 3-

celled, globose, about J in. in diam., smooth, white when ripe ; styles

3, bifid. Seeds 2 in each cell.

In the Sub-Himalayan tracts of Kheri (N. Oudh) and Gorakhpur.
Flowers May and June. Distrib. : Outer ranges of the Kumaon
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Himalaya up to 5,000 ft. ; lummon also in the Punjab Plain and in

iSind, extending to Kanara, the Carnatir, Ceylon and Upper Burma.

7. BREYNIA, Forst.; Fl. Brit. Ind. v, 329.

Shrubs or small trees. Leaves small, alternate, petioled, entire,

often distichous. Flowers monoecious, axillary, minute ; pedicels

distinct, solitary or the males iu fascicles. Perianth simple. Male-
flowcrs : Calyx turbinate or hemispheric with a truncate limb ;.

margin often thickened and lobulate opposite the minute inflexed

and rounded lobes. Petals none. Disk none. Stamens 3, filaments

connate ; anthers slender, adnate to the whole length of the column ;

cells linear, parallel, distinct. Pistillode none. Fem. -flowers :

Calyx coriaceous, turbinate or rotate ; limb broadh^ and shortly

6-lobed, often much enlarged and disciform in fruit. Petals disk

and staminodes none. Ovary 3-celled, fleshy above, globose

truncate or depressed at the apex ; styles 3, sessile or connate

in a short column, each 2-fid. or 2-lobed ; or stigmas 3, minute,
simple and immersed in a cavity at the top of the ovary; ovules

2 in each cell. Fruit globose or depressed, more or less succulent,

indehiscent or with a C-valved pericarp enclosing 3-6 imperforate

indehiscent cocci. Seeds with a membranous testa, hilum without

a caruncle, albumen fleshy, cotyledons broad, radicle long.

—

Species 12, in Trop. Asia, Africa and the Pacific Islands.

B. rhamnoldes Muell. Arg. in DC. Prod, xv, part 2, 440 ,

Brandts For. FL 455 ; Ind. Trees 568 : F. B. I. v, 330 ; Watt E. D..

Gamble Man. 604 ; Frain Beng. PI. 933 ; Cooke Fl. Bomb, ii, 583.

Phvllanthus Vitis-Idoea, Boxb. Fl. Ind. Hi, 665.—Vern. Tikkar
(Oudh).

A shrub or small tree, quite glabrous. Bark rough, yellowish-brown.
Branche-f many, horizontal ; branchlets flexuous, angular. Leaves

many, membranous, distichous, shortly stalked, f-li in. long, elliptic,

obtUhC or subacute, pale beneath, turning dark-'brown or black when
dry, base subacute or rounded ;

petiole -j\j in. ; stipules -^^ in., subulate

from a triangular base. Flowers very small, on filiform pedicels,

the males Uf>ually in small fascicles, females generally solitary. Male-
flowers : Calyx turbinate or subcampanulate, mouth entire or

obscurely lobed. Staminal column truncate at the apex and produced
beyond the adnate anthers. Fem. -flowers. Calyx cup-shaped

;

hardly enlarged in fruit ; lobes G, acute. Ovary exserted, oblong,
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truncate ; styles very short. Fruit globose, about ^ in. in diam .

smooth, succulent, dull-red or purple.

Sub-Himalayan tracts and in the forests of Oudh and Bundelkhand

;

abundant in open scrub lands and often met with in hedges.

Flowers in April and May. Distkib. : Throughout tropical India
;

extending to Ceylon, Burma, China, the Malay Islands and the

Philippines.

8. PHYLLANTHUS, Linn. ; Fl. Brit. Ind. v, 285.

Herbs, shrubs or trees. Leaves distichous, the branchlets with

their leaves often resembling pinnate leaves, entire, stipules usually

narrow or none. Floicers small, monoecious, rarely dioecious,

axillary or on the old nodes ; males usually many, fascicled, sub-

sessile or pedicelled, rarely few or solitary ; females in the same

or in distinct axils with longer pedicels, solitary or few ; perianth

simple. MALE-fiowers : Sepals 4-6, free or nearly so, imbricate,

more or less 2-seriate. Disk glandular, rarely none. Stamens

3, rarely 4 or 5, in the centre of the flower, filaments free

or connate, anthers 2-ceUed, oblong or didymous, rarely reniform
;

cells parallel or diverging, dehiscence extrorse, vertical or trans-

verse. Pistillocle none. Fem. -flowers : Sepals as in male. Petals

none. Disk glandular. Ovary usually 3-celled; styles free or con-

nate, usually 2-fid. and with slender arms ; ovules 2 in each ceU.

Fruit of 3 crustaceous or coriaceous rarely bony 2-valved cocci,

sometimes a 4-celled berry or a drupe with a 3-4-celled bony epicarp.

Seeds trigonous, testa crustaceous, hilum without a caruncle,

albumen fleshy, cotyledons flat or flexuous.—Species about 400

in all warm countries.

Stamens 5, in 2 series, the 3 inner filaments
*

connate.—A shrub, often scandent . . 1. P. reticulatus.

Stamens 3, filaments united in a column, rarely

free and recurved :

—

Anthers erect, slits vertical, connective

usually produced :—

Fruit large, fleshy, containing 3 bony
2-valved cocci ; disk absent in the male-
flowers ; styles connate below, twice

2-fid.—A tree . . . . . 2. P. Emllica.
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Fruit a capsule of 3 orustaceous 2-valve<l

cocci ; disk present in the male and
fern, flowers ; styles once 2-fid., free

;

stipules peltate.—Herbs :

—

Leaves scattered, cuneate-obovate

;

capsule smooth ....
Leaves close-set, distichously imbricat-

ing, oblong or linear-oblong ; capsule

echinate .....
Anthers didymous, reniform, the cells sub-

globose, slits very short ; fruit a capsule ;

styles once 2-fid., free or connate :

—

Seeds finely tubercled ; stipules peltate.

—

A perennial herb or undershrub

Seeds with parallel ribs on the back

;

stipules simple, not peltate.—An annual

weed ......

3. P. maderaspaten-
SIS.

4. P. urinaria.

5. P. simplex.

6. P. Niruri.

1. P. reticnlatns Poir. Encycl. Meth. v, 298 ; Brandts For.

Fl. 453 ; Ind. Trees o70 ; F. B. I. v, 288 ; Watt E. D.; Comm.
Prod. Ind. 887 ; Gamble Man. 598 ; Prain Beng. PI. 935 ; Cooke
Fl. Bomb, ii, 585. P. multiflorus, Willd.; Roxb. Fl. Ind. Hi, 664
{not of Roxb. Ic).—Vern. Panjuli, kabonan (Merwara).

A large often scandent shrub, glabrous or pubescent ; branohlets slender,

drooping, smooth or lenticellate ; bark thin, greyish -brown. Leaves
variable, thin, glabrous or nearly so, pale beneath, 1-2 in. long, oblong
elliptic or rotundate, obtuse or acute at the ajxjx ; base rounded acute
or subcordate ; main lateral nerves 6-8 pairs, slender ; petioles up to

\ in. long ; stipules shorter than the petioles, ovate, acute, sometimes
bristle-pointed. Flowem axillary, males in fascicles, the females
solitary, pedicels slender. Calyx j'g in. long, glabrous ; segments
oblong, obtuse, alternating with the glands uf the disk. .Male-
flowers. Stamens 5, the three inner connate, the two outer free

and shorter. Fem. -flowers. Ovary 5-10-celled ; ovules 2 in each
cell, superposed ; styles 3, minute, 2-lobed. Fruit a globose berry,

about \ in. diam., smooth and shining, dark-purple when ripe.

Seeds usually 10, trigonous, crustaceous, punctulate.

Meerut (T. Thomson), Kohilkhand (Edgeworth), N. Oudh and Gorakh-
pur (Duthie) ; often found climbing amongst bushes and in hedges.
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DiSTRiB. : Throughout tropical India from Sind, Bengal and SikJdm

to S. India and Ceylon ; also in Burma, the Andaman Islands, Malay
Archipelago, China and Trop. Africa. The leaves bark and juice are

used medicinally. Manson states that the charcoal prepared from

this species is much used in Burma for lighting hookas.

2. P. Emblica, lAnn. Sp. PL 982 ; Rozh. Fl. Ind. in, 671 :

Brandis For. Fl 454, t. 52 ; Ind. Trees 570 ; F.B.I, v, 289 ; Watt

E. D.; Comm. Prod. Ind. 886 ; Kanjilal For. Fl. {ed. 2), 346 ; Gamble

Man. 599 ; Collett Fl. Siml. 450 ; I rain Beng. PI. 935 ; Cooke Fl
Bomh. a, 585. Emblica officinalis, Goertn.; Royle III. 327.—Vern.

Ambla, dmla, aonhla, aola. (Emblrc myrobalan.)

A moderate-sized deciduous tree with usually a crooked trunk ; bark

light-grey, or greenish, peeling oflt in small irregular patches, red

inside. Branches spreading, branchlets glabrous or finely pubescent,

often deciduous. Leaves small, subsessile, distichously arranged

along the branchlets and thus simulating the leaflets of a pinnate

leaf, |-| in. long, narrowly linear, obtuse, pale-green, glabrous or

puberulous beneath ; stipules minute, ovate, finely acute. Flowers

greenish-j'ellow, arranged in axillary fascicles on the leaf-bearing

branchlets or on the naked portion below the leaves ; bracts fimbriate,

MALE-flowers many, shortly pedicelled. Sepals 6, oblong, obtuse,

^j, in. long. Disk none. Anthers 3, erect, on a short column, slits

vertical. Fem. -flowers few, subsessile. Sej)als as in male. Disk
cupular, lacerate. Ovary 3-celled ; styles connate at the base, twice

2-fid. and with acute lobes. Fruit fleshy, globose, pale-yellow and
often tinged with pink when ripe, about -| in. in diam., obscurely

6-lobed, breaking up when dry into three 2-seeded crustaceous cocci.

Seeds 6, trigonous.

Abundant in forest tracts within the area of this flora, and often planted

near villages and as a roadside tree. Flowers March to May, and
the fruit ripens during the cold season. Distrib. : Throughout
tropical and subtropical India, chiefly in the dry deciduous forests,

ascending to 4,500 ft. on the Himalaya ; also in Ceylon, Burma, the
Malay Islands and China. The acid fruit is eaten as a pickle, and
the bark leaves and fruit are used in dyeing and tanning. The hard
red wood is valued for poles and, being durable under water, it is

much used for well-work. Excellent charcoal is prepared from it.

It is said that chips of the wood thrown into muddy water will clear

it effectually. For further particulars regarding the medicinal and
other useful properties of this tree see Watfs Dictionai/.
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3. P. maderaspatensis, Linn. Sp. PI. 982 : Roxb. Fl. Ind. Hi,

654 ; F. B. I. r, 292 ; Watt E. D.; I rain Beng. PI 935 ; Cooke
FL Bomb, ii, 586. P. obcordatus, Willd.; Roxb. Fl. Ind. Hi, 656.—
Vern. Hazarmani.

A glabrous annual hut occasionally often with a woofl}' roofsto-k.

Stems erect, 1-3 ft., ascending or decumbent below. Leaves scattered,.

\-\\ in. long, (umeate, ovate, with a rounded truncate or subcordate
and mucronate apex, tapering at the base into the very short petiole,,

glaucous beneath, the lateral nerves few and rather conspicuous •

stipules membranous, peltate, acute. Flmvers axillary ; males
minute, in small clusters, subsessile ; females solitary and longer,

shortly stalked. Sepals 6, obovate, rounded at the apex, green
margined with white. Staweiis 3, filaments connate ; anthers erect

and with vertical slits. Styles 3, niinuto, free, 2-lobed. Capsule J-J in.

in iliam., depressed-globose, 3-lohe(I, glabrous. Seeds J^ in., trigon-

ous, roundetl on the back, muriculate in fine lines, glabrous.

Dehra Dun (Edgeworth), Malwa, in black soil (Edgeworth). Di&trib. :

Drier parts of India from Bengal and ('. India to S. India and Ceylon
;

also in Trop. Africa, Java, China and Australia.

4. P. urinaria, Linn. Sp. PI. 982 ; Roxb. Fl. Ind. Hi, 660 ;

F. B. I. V, 293 ; Watt E. D.; Prain Beng. PI. 935 ; Cooke FL Bomb,
ii, 587.

An annual or rarely perennial, glabrous or nearly "so. Stems erect;
branches few, often tinged with red ; branchlets flattened and slightly

winged, minutely hispid at the angles. Leaves sessile, distichously
imbricate, j-A in. long, oblong or linear-oblong, tip rounded or apicu-

late, pale beneath, glabrous or the margins minutely hispid ; base
rounded, usuall}- oblique ; stipules peltate, acute from a broad base.

Flowers minute, solitary, subsessile. Sepals green, ciliolatc, t'lose

of the males suborbicular ; of the females oblong, not enlarge ! in

fruit. Filaments very shortly connate ; anthers erect, the slits verti-

cal. Capsule ^ in. in diam., globose, obscurely lobed. oohmate. >>'eeds

trigonous, rounded on the back, transversely furrowed.

5. P. simplex, Retz. Obs. Lot. fasc. v, 29 ; Roxb. FL Ind. Hi,

654; F. B. I. v, 295; Watt E. D.; Collett FL SimL 450; f rain

Beng. PL 936 ; Cooke FL Bomb, ii, 587.

A glabrous perennial herb or an undershnib, very variable, usually

with a long tap-root ; branches flattened. Leaves many, distichous
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and often imbricate, subsessile, |-i in. long, linear-oblong, obtuse

and apiculate ; stipules peltate, sagittate, broAvnish, scarious.

Flowers usually solitary, on slender or stout pedicels, the females

larger than the males. Sepals about -^^ in. long, oblong, obtuse,

those of the female flowers slightly enlarged in fruit. Stamens 3,

filaments free ; anthers didymous, the slits very short so that when
the cells are confluent the dehiscence appears to be transverse. Styles

short, once 2-fld., free or connate. Capsule globose, y^ in. in diam.

obscurely 3-lobed, crustaceous, rough but not echinate. Seeds

minute, trigonous, rounded on the back, finely tubercled, dark-

brown.

Dehra Dun (Gamble), Pilibhit, N. Oudh in the districts of Kheri and
Bahraich (Duthie). Distrib. : Throughout the hotter parts of

India and up to 2,000 ft. in Kumaon ; also in Ceylon, Malay Islands,

China and in the Pacific Islands.

6. P. Niruri, Linn. Sp. PI. 941 ; Roxb. Fl. Ind. in, 659 ;

F. B. I. V, 298 ; Watt E. D.; Comm. Prod. Ind. 887 ; Prain Beng.

PI. 936 ; Cooke Fl. Bomb, ii, 587.—Vern. Jar-dmla, jangli-dmli.

A glabrous annual, up to 2 ft. high. Stems often branching from the

base, angular ; branchlets slender, spreading. Leaves many, subsessile.

distichous and often overlapping, {-|- in. long, elliptic-oblong,

obtuse or rarely subacute, glaucous beneath, nerves obscure ; stipules

lanceolate-subulate, acute. Flowers axillary, numerous, very minute,
the males solitary or 2-3-nate, the females solitary, on short pedicels.

Sepals of male flowers J^ in. long, rounded ; those of the female twice

as long, oblong, subacute, white-margined, not enlarging in fruit.

Stamens 3 ; anthers didymous, on a short column. Styles minute,
free, 2-lobed. Disk of males of minute glands ; of females annular,

lobed. Capsule depressed-globose, ^\ in. in diam., smooth, obscurely

lobed. Seeds trigonous, rounded on the back and with parallel

regular longitudinal ribs.

A common garden weed and in cultivated fields within the area ; Dehra
Dun (Duthie), Moradabad (T. Thomson), Bundelkhand (Mrs. Bell),

etc. Flowers in July and August. Distkib. : Throughout the

hotter parts of India, also in Ceylon and in most tropical countries,

but not in Australia. The plant is much used as a diuretic by the

natives of India.

P DisTiCHUS, Muell.-Arg.; F. B. I. v, 304; Watt E. D.; Prain Beng.
Pi: 936; Gamble Man. 600; Brandts Ind. Trees 570; Cooke Fl. Bomb.
ii, 589. P. longifolius, Roxb. Fl. Ind. Hi, 672. Cicca disticha, Linn.

,
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Boyh III. 327.—A «inall glabrous deciduous tree with pinnattly

distichous leaves and small reddish flowers in dense elustors. The
aiid fruit, about as large as a big g(K)scberry, is much used in tarts

or as a piekle. The tree is a native of the Malay Islands and in Mada-
gascar. It is met with in gardens within the area of this flora and
in other parts of India.

9. PUTRANJIVA, Wall.; Fl. Brit. V, 336.

Trees. Lcarcs alternate, evergreen, entire or serrulate, pcnni-

nerved and reticulate. Flowers monoecious or dioecious, axillary

pedicelled ; the males clustered, the females subsolitary. Petals

and disk none. MALE-flowers : Calyx unequally 3-6-lobed, imbricate.

Stamens 2-4, in the centre of the flower, tilaraents free or

partially connate ; anthers erect, cells parallel. Pistillode none.

Fem. -flowers : Calyx as in male. Ovary ovoid, 2-3-cclled ; styles

short, spreading, dilated into broad fleshy arms, ovules 2 in each

cell. Fruit an ovoid or globose drupe ; endocarp hard, 1 -celled.

Seed solitary, ovoid, testa crustaceous, albumen fleshy, cotyledons

broad and flat.—Species 2, India and Ceylon.

P. RoxburgWl, W(dl. Tent. Fl. Nep. 61 ; Royle III. 347, t. 83
bis ; Brandis For. Fl. 451, t. 53 ; Ind. Trees 566 ; F. B. I. v,

336: Wfitt E. D.; Collett Fl. Siml. 452; KanjUal For. Fl. {ed. 2),

349 : Gamble Man. 604 ; /'rain Beng. PI. 936 ; Cooke Fl. Bomb.
a, 590. Nageia Putranjiva, Roxb. Fl. Ind. Hi, 766.—Vcrn. Jiaputa,

putjia (Hind.), patji (Oudh), jidi (Kumaon bhabar), putranjiva

(Sansc).

A moderate -sized evergreen tree, almost glabrous except the young
shoots ; bark-grey, whitish when young. Branches drooping. Lcavef^

alternate, coriaceous, dark-green, shining, 2jl-4 in. long, obliquely
elliptic-oblong or ovate, obtuse, acute or shortly acuminate, entire

or distantly serrulate ; main lateral nerves many, with reticulate

venation between ; petioles I in. long, pubescent ; stipules small,
triangular, aoute, deciduous. Flowers small, yellow, dioecious.

Males very shortly pedicelled, arranged in dense axillary often spike-

like clusters. Sepals 3-5, oblong, obtuse, ciliolate. Stamens usually

3, filaments more or less connate at the base, anthers globose. Fem.-
flowers 2-3

;
pedicels \-\ in. long, pubescent. Sepals 5-8, broadly

elliptic, obtuse, concave, ciliolate. Ovary 3-celled, tomcntose :
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styles 3, short, recurved, stigmas crescent-shaped. Drupe I-} in.

long, ovoid-globose, rounded or pointed at the apex, white-tomen-

tose. Putamen pointed, very hard, deeply wrinkled, 1-seeded.

Moist shady forests in the Dehra Dun and Saharanpur forest divisions

and eastwards along the Sub-Himalayan tracts. Flowers April

and May, and the fruit ripens during the cold season. Distkib. :

Throughout Tropical India, also in Ceylon and Burma. The whitish

strong and durable wood is used by turners. Rosaries are made of

the hard stones of the fruit to place round the necks of Hindu children

to keep them in good health. The leaves are lopped for fodder and
the seeds vield an oil which is used foi" burning.

10. CYCLOSTEMON. Blume ; Fl. Brit. Ind. v, 339.

Trees. Leaves alternate, coriaceous, entire or crenulate, base

often unequal. Flowers dicoeious, in axillary clusters. Petals

none. MALE-flowers : Sepals 4-6. Stamens many or few, inserted

round a globose or depressed disk ; filaments short, free ; anthers

erect, the cells parallel. Pistillode none or minute. Fem. -flowers ;

Calyx as in male. Dish annular or none. Ovary 2-4-celled, style

elongate or none ; stigmas dilated, fleshy or connate in a peltate

disk, ovules 2 in each cell. Fruit subglobose or ovoid, indehiscent ;

pericarp hard, 2-celled. Seeds solitary in each cell, albumen fleshy,

cotyledons broad and flat.—Species about 18, in Trop. India,

Malaya and Africa.

C. assamicus, Ek. f. in F. B. I. v* 342 ; Kanjilal For. FL
{ed. 2), 350 ; Gamble Man. 607 ; Prain Beng. PL 937 ; Erandis

Ind. Trees 567.

A small evergreen tree with very thin greenish-grey bark. Leaves 3-5

in. long, ovate or elliptic-oblong, obtuse or subacute at the apex,

dark-green, glabrous, shining ; base rounded or acute, usually

oblic[ue ; margins unclulate ; main lateral nerves 8-10 pairs, slender
;

petioles up to ^ in. long ; stipules none. Flowers globose, green

.

MALE-flowers in clusters. Stamens about 12. FEM.-flowers solitary.

Ovary 2-celled, densely sUky ; stigmas 2, subsessile, fleshy. Fruit

shortly pedicelled, J-f in. long, ovoid or elliptic -oblong, rusty-tomen-

tose. Seeds solitary in each cell ; testa coriaceous, red.

Forests of Dehra Dun *ii swamps (Kanjilal) and eastwards along the Sub-

Himalayan tract. Flowers Nov. -Dec. Disteib. : Kumaon up to
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2,500 ft. and eastwards to the Darjeeling Terai, Assam, Khasia Hills,

and from Chota Nagpur to Eastern Bengal and the Circars. The
wood is hard and tough and with an even grain.

11. ANTIDESMA, Linn. ; Fl. Brit. Ind. v, 354.

Trees or shrubs. Leaves alternate, entire, stipules narrow,
Flowers dioecious, apetalous, small or minute, in slender axillary
or in terminal simple or branched spikes or racemes. MALE-flowers :

Calyx 3-5, rarely 6-8-lobed or partite. Disk entire or lobed.

Stainens 2-5, rarely more, inserted on or around the disk, often

irregularly ; filaments inflexed in bud, anthers lunate or didymous ;

cells globose, approximate or distant, connective thickened. Pistil'

lode minute or obsolete. Fem. -flowers : Calyx as in male. Disk
usually annular or cushion-like. Ovary usually 1 -celled ; stigmas
2-4, usually short, 2-fid. or 2-partite ; ovules 2, pendulous. Fruit
a small more or less compressed drupe, crowned by the sublateral

or terminal stigmas. Seed small, albumen fleshy ; cotyledons
broad, flat.—Species about 70, in the tropical regions of the Old
World.

Lt aves very obtuse ; flowers sessile ; stamens
4-7; ovary hairy 7. A. Ghoesemhilla.

Loaves acute or acuminate ; flowers pedicelled ;

-tamens usually 2 ; ovary glabrous . . 2. A. diandrum.

1. A. Gheesembllla, GcRrtn. Fruct. i, 189, t. 39 ; Brandis For.
Fl 446 ; Ind. Trees 664 ; F. B. I. y, 357 ; Watt E. D.; Gamble
Man. 610 ; Prain Beng. PI 938 ; Cooke Fl Bomb, ii, 592. A.
paniculatum, Roxb. Fl Ind. Hi, 770. A. pubescens, Boxb. I. c.

A small deciduous tree with greyish bark ; branchlets pubescent or
fulvous-tomentose. Leaves 2-4 in. long, oval obovate or ovhi-
cular-oblong, rounded or emarginate at the apex, glabrous or
nearly so on the upper surface, pubescent or tomentose beneath

;

baise rounded or subcordate ; main lateral nerves 5-6 pairs
; petioles

l-\ in. long ; btipules about as long as the petioles, lanceolate, acute,
downy. Flouers greenish-yellow, sessile, arranged in slender panided
spikes. 'M.\LE-flotvirs : Calyx 5-7-partite, densely fulvous-hairy.
Stamens 4-7 ; anthers crescent-shaped. Disk 5-part., pubescent.
TTM.-floucra : Calyx as in the male. Disk annular. Ocary densely
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hairy; stigmas minute, recurved. Drupe subglobose when fresh,
-g in. in diam., reddish or black when ripe.

Common in the Sub-Himalayan forests of Rohilkhand, N. Oudh and
Gorakhpur. Flowers during May and June. Distrib. : Outer
Himalayan ranges at low elevations, from the Sutlej to Bhutan ;

also in Assam Bengal, and from C W. and S. India to Ceylon ; extend-
ing to Burma, the Andamans, the Malay Pen. and Islands, China
and Australia. The acid fruit is eaten, as well as the leaves. The
Simla locality mentioned in Fl. trit, Ind. refers to Glochidion vein-
tinum.

2. A. diandrum, Roth Nov. PI. Sp. 369 ; Brandis For. FL
447 ; Ind. Trees 565 ; F. B. I. v, 361 ; Watt E. I).; Kanjilal For.
Fl. {ed. 2), 352 ; Gamble Man. 610 ; Prain Beng. PL 938 ; Cooke
Fl. Bomb, ii, 593. Stilago diandra, Boxh. Fl. Ind. in, 759.—Vern.
Kali-hliatai (Dehra Dun), dhakki (Oudh), amli (Hind.).

A Small deciduous tree or biish, the young parts usually glabrous ; outer
bark smooth, grey. Leaves bright-green, turning red before falling,

thin, shorth' petiolecl, varj^ing in size from 1 to 5 in. in length, lanceo-
late or ovate-lanceolate, acute or acuminate, glabrous above, rarely

pubescent beneath ; stipules linear, acute, about twice as long as the
petioles. Flowers minute, all pedicelled, in long slender glabrous or

pubescent racemes ; bracts ovate, shorter than the jjedicels. Male
fioicers : Calya -~ in. long ; lobes 4, short, obtuse. Stamens 2, rarely

3, at the base of the glabrous lobed disk. Yb^i. -flowers : Pedicels

stouter than in the male. Calyx j\ in. long ; lobes deeper than
in the male. Ovary glabrous. Drnpe ^ in. in diam., purplish-red
when ripe.

Common in the sal forests of Dehra Dun and Saharanpur, and
eastward along the Sub-Himalayan tracts of Rohilkhand, N. Oudh
and Gorakhpur. Flowers during May and June, and the fruit ripens
in the cold season. Distejb. : Outer ranges of Himalaya from Garh-
wal and Kumaon eastwards ; also in Bengal and in Central, W.
and S. India, extending to Ceylon and Burma. The pinkish-grey
wood is hard and close-grained. The leaves and small reddish fruits

have a pleasantly acid taste, and are much eaten either raw or pickled,

12. CROTON, Linn., Fl. Brit. Ind. v, 385.

Trees or shrubs, rarely herbs. Leaves alternate, rarely opposite
or whorled, usually with 2 glands at the base. Flowers usually
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monoecious, solitary or clustennl on th(> rlmchis of a terminal

raceme ; bracts small. MALE-flowers : ( alyx 5 (rarely 4 or G)-partite,

segments imbricate or subvalvate. Petals 5, rarely 4 or 6, never
larger and sometimes smaller than the calyx. Disk of 4 or ft

glands, opposite the sepals. Stamens many, inserted on the hairy

receptacle ; filaments free, inflexed in bud ; anthers adnate, the

cells parallel. Pistillode none. Fem. -flowers : Sepals rarely

accrescent in fruit. Petals smaller than the sepals. Disk as in

the males. Ovary 3 (rarely 2 or 4)-celled ; ovules solitary in each
cell ; style usually slender, 2-4-cleft. Capsule subequally 6-valved

or of 3 separating 2-valved cocci. Seeds smooth, caruncle small,

testa crustaceous, albumen copious, cotyledons broad.—Species

upwards of 500, in all hot countries.

C. oblonglfoUus, Roxb. HorL Beng. 69 ; Fl Ind. Hi, 685 ;

Brandis For. Fl. 440 ; Ind. Trees 577 ; F. B. I. v, 386 ; Watt E. D.;

Gamble Man. 614 ; Prain Beng. PI. 943 ; Cooke Fl. Bomb, ii, 599.—
Vern. Arjunna (Oudh).

A medium-sized deciduous tree ; young parts inflorescence and ovary
clothed with minute orbicular silvery scales. Leaves crowded to-

wards the ends of the branchlets, 5-10 in. long, oblong-lanceolate,

subacute, glabrous (when mature), crenate or serrate, penninerved

;

base usually acute, without apparent glands above the petioles

;

petioles f-1 J in. long. Flowers yellowish-green, solitary or clustered

in the axils of minute bracts on long erect often fascicled racemes.
}>[ALE-floivers many, on the upper portion of the raceme. Calyx
divided about | towards the base ; segments j\^ in. long or more, ovate,

obtuse. Petals ^ in. long, elliptic-lanceolate, obtuse, woolh-.
Stamens 12, inflexed in bud ; filaments hairy below. YEM.-flowers at

the base of the racemes ; pedicels short, stout. Sepals acute, the
margins ciliate. Petals ^\ in. long, obovate, the margins densol}''

wooll}-. Styles 3, nearly \ in. long, each di\aded into 2 slentler

curled branches J in. long. Capsules J in. in diam., subglobose,
slightly 3-lobecl, clothed with minute orbicular scales. Seeds ellipsoid,

rounded on the back.

Common and often gregarious in the Gonda district of N. Oudh and
in the Gorakhpur dLstri<;t (Brandis). The leaves turn red before

falling in March, and the new foliage appears soon afterwards. Dis-
TUiB. : Bengal, Ch. Nagpur, Silhet, Central, W. and S. India and in

the dry region of Ceylon ; also in the mixed forests of Burma. The
bark, leaves and fruit are used in native medicine.
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C; 'riGLiUM, Linn.; Roxh. FL Ind. Hi, 682 ; Brandis For. Fl. 440 ;

F. B. I. V, 393; Watt E. D.; Gamble Man. 614 ; Prain Beng. PI
943 ; Cooke Fl. Bomb, ii, 600.—VeTn Jaipdl (The Purging Croton).

A small evergreen tree, with the young shoots stellately hairy. Leaves
glabrous and membranous, 2-4 in. long, ovate, acuminate serrate,
3-o-nerved. Stamens 15-20. Capsule |-1 in. long, ovoid, 3-goaous.
The plant is not truly indigenous in India, but it is frequently found
as if wild, and in some parts of India is becoming naturalized. It

is often cultivated in native gardens for the sake of the powerfully
purgative oil yielded by the seeds. The so-called garden '" Crotons,"
with variegated leaves, and which are much cultivated in Indian
gardens, belong to the genus Codiceum.

13. CHROZOPHORA, Xeck. ; Fl. Brit. Ind. v, 408.

Diffuse densely hispid or stellately tomentose herbs or under-
-shinibs. Leaves alternate, sinuate-toothed or lobed, wavy or plaited,

^-glandular at the base. Floivers monoecious, in sessile axillary

bracteate racemes ; males crowded in the upper part of the raceme
;

females solitary and pedicelled. Male fl. Calyx globose or ovoid,

splitting into 5 valvate segments. Petals 5, short. Disk obscure.

Stamens 5-15, filaments connate below in 1-3 series, anthers oblong ;

cells parallel, contiguous. Pistillode none. Fem. fl. Sepals 5,

very narrow, sometimes setaceous or obsolete. Disk of 5 short

broad glands alternate ^vith the petals. Ovary 3-celled ; styles

2-fid., erect or spreading, ovules solitary in each cell. Fruit a

capsule of 3 hispid tomentose or scaly almost fleshy 2-valved cocci

Seeds without a strophiole, testa shining, albumen fleshy ; coty-

ledons broad, flat.—Species about 7, Asiatic, Mediterranean and
African,

Ovary and capsule clothed with stellate to-

mentum and silvery scales ; stamens 5 . 1. C. dbliqua, VAE
hierosolymitana.

Ovary and capsule clothed with stellate to-

mentum, but without silvery scales

;

stamens 15, in 2 series :

—

An erect stellately hairy herb sparingly

branched below ; leaves up to 4 in. long,

pale-green ; sepals of female flowers tri-

angular . . . , , . 3. C. Ro'.tleri.



Chrozophora. J EUPH0RB1ACE.E. 105

Prostrate woolly heibs diffusely branching
from the root ; leaves up to 1^ in. in
diam., often dark purplish-browi' ; sepals
of female flowers linear :

—

Leaves about as broad as long, eglandular
at the base 3. C. prosf ata.

Leaves longer than broad, 2-glandul'i at
the base . C, pro.strata, var.

parvifolia.

1. C. obUqua. A Juss. Tent. Euphorb. 28, var. hlerosoly-
initana, Sprcng. Si/st. 860. C. verba^cifolia, A. Juas. Croton
tinctorius, Wall. Cat 7716 G. Leaves ovate, nearly as long as broad,
us^ually more or less toothed, clothed on both sides with stellcite

tf mentum. Stamens 5. Ovary and capsule clothed with stellate

liairs and silvery scales. Seeds glabrous.

The only locality recorded for this plant as occurring within the area
of this flora is ^luttra, where specimens Ire said to have gathered
many years ago by Colonel Hardwicke, but by no other collector
east of the Jumna subsequently. The plant appears to be widely
distributed in the Punjab Plain from Ambala to Rawal Pindi and
on the Salt Ranire ; it extends al^o to Arabia, Palestine (Garden of
Gerhsemane near Jerusalem, collected by Sieber) and North Africa.

2, C. Rottleri, A. Juss. Tent. Euphorb. 28. C. plicata, Dalz.
and Gibs, {not of A. Juss.) ; Boyle III. 329 ; F. B. I. v, 409 ; Watt
E. D.; Prain Beng. : I. 944 ; Cooke Fl. Bomb, ii, 607. Croton

J
licatus, Vahl ; Roxb. Fl. Ind. Hi, 681.

An erect hoar>' annual herb up to 2 ft. high, with a long straight slender
tap-root. Stem usually naked below, sparingly branched above.
Leaves 2-4 in. long, ovate to orbicular, often obscurely 3-lobed,
thick, rugose, pale-gr- en, stellate-hairy on both surfaces

; petioles
1-2 in. lon<j. Male flowers. Calyx | in. long. Fekds smaller, very
thin, ovate-lanceolate. Stamens 15, in two whorls. Fem. fiowers.

Sepals j\ m. long, triangular. Petals shorter and narrower. Cap-
sales J in. in diam., densely stellate-hairy, but without silvery scales.

Mirzapur at Shahganj (J.l).H.). Distrib. : Punjab Plain (T. Thomson);
Sind (.Stocks); Gujarat (U. and G.) ; Dharwar (Cooke).
Deccan (D. and G., Graham, Cooke); Behar (J. 1). H.) Bengal
(Prain) ; Chota Nagpur (Haines) ; Burma (Griff) ; also in Madras
Pree., extending to N. Africa and .Spain. The root and leaves are
stated by Stewart to be used medicinally in the Punjab.
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3. C. pr©Strata, Dalz. in Dalz. and Gihs. Bomb. Fl. 233 ;

Cooke FL Bomb, ii, 607. C. plicata, forma prostrata, Hook f. in

F. B. I. V, 410.

A procumbent humifuse stellately woolly herb ; branches many, spread-
ing from the root, woolly-tomentose. Leaves h-l in. long and about
as broad, deeply bullate, often dark purplish-brown, finely pubescent
above, densely stellate-woolly beneath, base eglandular. Floivers in
short few-flowered axillary racemes ; bracts linear, \

—\ in. long.
Male flowers. Calyx | in. long. Petals smaller, elliptic-lanceolate.

Stamens 15, in two whorls. Fern, flowers. Sepals linear, acute.
Petals linear, smaller and narrower than the sepals. Capsule + in.

in diam., stellately woolly, without sUvery scales.

Gorakhpur district (Dulthie) ; Naorangah (Jacquemont). Disteib. :

Bengal, lq Behar, Patna (Buch.-Hamilton)-Wall. Cat. 7716 C. partly ;

Punjab Plain, Lahore (T. Thomson), Multan (Edgeworth 8028),
Jabalpur (Vicary) ; C. India, Guna (King) ; C. Prov., Nimar district

near Hewra (Duthie)
; ^without locality (R. Thompson) ; also in the

Bombay and Madras Presidencies, and extending to N. Africa.

Var. parvifolia. C. parvifolia, Klotzsch ex Schweinj. PI. Nilot. 10.

Leaves longer than broad, 2-giandular at the base. Bundelkhand, in

black soil (Edgeworth 8029) ; N. Oudh in the Kheri district (Duthie) ;

Lucknow (T. Anderson) ; Mirzapur (Griffith), Farakhabad and
Fatehpur (Griffith 4794). Distrib. : Punjab Plain : (Edgeworth
126), (T. Thomson 1508), (Drummond 3061, 6348), Sind (Stocks 547)

;

extending south to Bombay and Madras Presidencies, also in N.
Africa.

14. BALIOSPERMUM. Blume ; Fl. Brit. Ind. v, 461.

Erect shrubs. Leaves alternate, sinuate-toothed or lobed,.

penninerved or 3-5-nerved at the 2-glandular base. Flowers small,

monoecious or dioecious, apetalous, arranged in panicles or racemes.

Male fl. globose. Sepals 4-6, membranous, orbicular, concave,

imbricate. Disk of 4-6 glands. Stamens 10-30 ; filaments slender,

free ; anthers ternrinal, the cells adnate throughout to the broad con-

nective, dehiscing introrsely, the slits at length becoming lateral..

Pistillode none. Fem. fl. Sepals 5-6, lanceolate, entire or toothed,

sonetimes accrescent in fruit. Disk entire. Ovary 3-celIed

;

styles rather long, stout, 2-fid. or-partite, stigmas smooth, ovules

solitary in each cell. Fruit a capsule of three 2-valved crustaceous
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cocci. Seeds ovoid, testa crustaceoiis, an)umen tieshy, cotyledons

flat and broad.—Si)ecies 6, in India and Malaya.

B. axlUare. Bluyne B'ljdr. 604 ; F. B, I. r, 461 ; Kavj'hit

For. FL {ed. 2), 357 ; Gamble Man. 624 ; Prain Beng. PL 946.

Brandt's hid. Trees 583, Cooke Fl. Bomb, ii, 60S. B. indiruiiu

Dene, in Jacqm. Voij. Bof. 154. f. 155. B. montanuni, Muell. Arg.^

Watt E. D.; Cioton ix>lvandrum, Roxb. FL Ind. Hi, 682 ; Boyle lUy

327, 328.

A stout leafy undershrub 3-G ft. high with herbaceous branches from

the root, glabrous except the young shoots and sometimes the leaves

beneath. Leaves firmly coriaceous, very variable in size and shap.- ;

the upi^r 2-3 ui. long, lanceolate, penninerved ; the lower 6-12 in.

long, often palmately"3-5-lobed and with sinuate-toothed margins ;

base rounded or cuneate
;
petioles 2-6 in. long ; stipules of 2 glands.

Flowers usually monoecious, arranged in many axillary racemes or

contracted panicles, all male or with a few females at the base.

Male flowers : Calyi- globose, j\, in., 4-5-partite, often slightly

hairy ; segments finely mottled. Disk of 6 glands. Stamens about

20. Fem. flowers. Sepals not enlarging in fruit. Disk thin,

j\; in. in diam. Ovary hairy ; styles about -j'^ in. long, thick, 2-

partite, dull-red. Capsules \-h in. long, obovoid, usually hairy. Seeds

^ in. long, smooth, mottled.

Dehra Dun, in shady places, and eastwards along the Sub-Himalayan
forest tracts, where it often forms a considerable portion of the under-

growth. It flowers and produces fruit almost throughout the year,

DiSTRiB. : Outer ranges of Himalaya from Kashmir to Bhutan up t©

3,000 ft. ; also Assam, Khasia Hills, Bengal, Chittagong, Burma and
Siam, and from C. & W. India to Travancore ; extending to Java
and the Malay Peninsula. The seed, which resembles that of the

Castor-oil plant, but smaller, is used as a drastic purgative, and tiie

root and leaves are much employed in Hindu medicine.

15. ACALYPHA, Linn. ; Fl. Brit. Ind. v, 414.

Herbs, shrubs- or tree>s. Leaves alternate, toothed or crenate,

rarely entire, penniveined or 3-5-nerved. Flowers small, monoe-

cious or occasionally dioecious, apetalous and without a disk,

arranged in axillary or terminal racemes ; males minute, without

bracts ; females 1-2, within a peduncled solitary bract, or sometimes

at the base of large accrescent leafv bracts, low on the male spikes
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or on separate spikes. Male flowers : Sepals 4, valvate, more or
less connate m a membranous calyx. Stamens usually 8, or many
on a convex receptacle

; filaments short, free ; anther-cells dis-
tinct, divaricate, often becoming twisted or flexuous. Pistillode
noiie. Fem. flowers ; Sepals 3-4, minute, imbricate. Ovary 3-
celled

;
styles filiform, often long and laciniate or fimbriate ; ovules

solitary in each cell. Fruit a capsule of 3 minute 2-valved crusta-
ceous cocci. Seeds subglobose, testa crustaceous, albumen fleshy
cotyledons broad and flat.—Species about 225, in trop. and sub-'
trop. regions of the world.

Bracts distant, shortly dentate ; capsule hispid 1. A. indica.
Bracts crowded, fimbriate

; capsule glabrous . 2. A. ciliata.

1. A. indica, Linn. Sp. PL 1003 ; Roxh. Fh Ind. Hi, mo
Royle III. 327 ; F. B. I. v, 416 ; Watt E. D.; Prain Benq. PI 948

'•

€ooke Fl. Bomb, ii, 610.
^ '

An erect annual herb, l-2i ft. high. Bra7iches many, angular, finely
pubescent. Leaves thin, glabrous, 1-3 in. long, ovate or rhomboid-
ovate, obtuse or subacute, crenate -serrate ; base cuneate, 3-nerved •

petioles slender, usually longer than the blade ; stipules minute!
Flowers in lax erect axillary elongate spikes ; the males mmute,
clustered towards the summit of the spike, ebracteate ; the females
in clusters of 3-5, subtended by a shortly stalked leaf-like truncate
dentate many-nerved bract ^ in. in diam. Capsvles hispid, con-
cealed by the bracts, often only 1-seeded. Seed ^\ in. long, ovoid,
smooth, pale-brown.

"

Very common withm the area, especially as a garden weed, floweringdnrmg the greater part of the year. Distrib. : Throughout the

M^Z ^ ^""^ '" Ceylon, extending to Java and Trop.

^^yf^^f'/'^'f' ^^' ^^9ypf'-Arab. 162; Roxh. Fl. Ind.

Beng. Pi. 948 ; Cooke Fl. Bomb, ii, 611.

A stout herb, 1-21- ft. high. Stems erect; branches few, pubescentwhen young Leaves thm, l|-3 in. long, ovate, acuminate or caudate-
acuminate, finely serrate pubescent on the veins beneath; base
usually rounded, 5.nerved

; petioles spreading, slender, usually ex-ceedmg the leaf-blade. Flou^ers in axillary androgynous spike^s Mm long; the ma es few, very minute and sessile at the top of the
«pike

;
the females many and crowded at its base ; bracts large,
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pale-green, 1-2-flowered, exeeediiig the capsules, strongly nerved, the

many nerves ending in long subulate hispid teeth. Capsules glab-

rous ; eocci very thui, white. Seeds globose-ovoid, smooth, Vo "^•

long.

Dehra Dun (Duthie). Buudelklmnd (Edgeworth) and probably in many
other localities within the area. Distrib. : \V. Himalaya from

Kashmir to Kumaon up to 6,000 ft., and southwards from Bengal and
Bombay to S. India and Ceylon, extending to Arabia and Trop-
Africa.

16. TREWIA, Linn.; FI. Brit. Ind. v, 423.

Soft-wooded trees. Leaves opposite, broadh' ovate or orbi-

cular ; entire ; base cordate, 3-5-nerved. Flowers rather large,

dioecious, appearing before the leaves, apetalous and without a

disk ; males in lax lateral racemes, one to each bract ; females

solitary on long peduncles or racemose. Male fl. : Calyce globose,

splitting into 3-4 broad concave often reflexed segments. Stamens

many, on a convex receptacle, filaments free, anthers dorsifixed,

oblong, the cells parallel and contiguous. PistHlode none. Fem.
fi. : Sepals 3-5, broad, imbricate, caducous. Ovary 2-4-celled ;

styles connate below, long, terete, entire, papillose throughout,,

ovules solitary in each cell. Fruit 2-4-celled, indehiscent or open-

ing loculicidally, endocr;,rp crustaceou?. Seeds ovoid, testa hard,,

albumen fleshy, cotyledons broad and flat.—Species 2, one in India

extending to Ceylon, the other apparently endemic in W. and S^

India.

T. nudlflora, Lhin. Sp. PL 1193 (Trevia) ; Roxh. FL Ind. /»»,

837 ; Brandis For. FL 443 ; Ind. Trees 590 ; F. B. I. v, 423 ;

Watt E. D.; Kanjildl For. FL {ed. 2,), 353 ; Gamble 3Ian. 617 ;

Prain Beng. PL 948 ; Cooke FL Bomb, ii, 614.

A medium-sized deciduous tree with a smooth grey bark. Youu!^

shoots and the leaves beneath and the inflorescence clothed with

cottony wool or sometimes nearly glabrous. Leaves 3-7 in. long,

ovate, acuminate, glabrous and bright-green above ; base rounded or

cordate, 3-5-nerved; petioles 1-3 in. long; stipules minute, acute,

caducous. Male flowers J-i in. in diam., pale-green, arranged in

pendulous racemes 3-8 in. long
;
pedicels short, slender, horizontal.

Sepals valvate, concave. Stamens many. Fem. flowers solitary or

2-3 together, on long peduncles. Sepals 3-5, imbricate, caducous.
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Ovary woolly ; styles ^-f in. long, yellow. Fruit almost woody,

globose, l-H in. in diam. Seeds smooth and polished, dark-brown.

Ravines and damp places in the forests of Dehra Dun and Saharanpur,

extending eastwards along the Sub-Himalayan forest tracts of

Rohilkhand, N. Oudh and Gorakhpur. The tree is leafless from

Jan. to March, the new leaves appear during March and AprO, and

the flowers between Feb. and April, and the fruit ripens during the

cold season. Distrib. : Kumaon, Assam and the Khasia Hills, and

southwards throughout the hotter parts of India and in Ceylon,

extending to Burma and to the Malay Pen, and Islands. Brandis

states that this tree, reproduces abundantly from root-suckers. The

soft white wood is used for making drums.

17. MALLOTUS, Lour. ; Fl. Brit. Ind. v, 427.

Trees or shrubs. Leaves opposite or alternate, entire toothed

or 3-lobed, penniveined or 3-7-nerved, sometimes peltate, often

gland-dotted beneath and sometimes with glandular areas at the

base on the low^er surface. Floivers small, dioecious or monoecious,

apetalous, arranged in axillary or terminal simple or branched

spikes or racemes ; males fascicled, females solitary in the bracts.

Male flowers : Calyx globose or ovoid, 3 -5 -partite, lobes valvate.

Disk none. Stamens many, crowded on the flat or convex recep-

tacle, filaments free, anthers small, dorsifixed ; the cells globose

or shortly oblong, parallel, adnate to the wide connective, often

distinct. Pistillode none or very minute. Fem. flowers :

Calyx spathaceous or 3-6-lobed or-partite. Disk none or small ;

styles free or connate below, spreading or recurved above, entire

plumose or papillose, ovules solitary in each cell. Fruit a capsule

of 2-3 (rarely 4) 2-valved tubercled echinate paleaceous or smooth
cocci. Seeds ovoid oblong or globose, testa crustaceous, albumen
fleshy, cotyledons broad and flat.—Species 70-80, in tropical regions

of the Old World.

M. pMlppinensis, Muell. Arg. in Linncea xxiv, 196 ; Brand.

For. Fl. U4 ; Ind. Trees 590 ; F. B. I. v, 442 ; Watt E.D.; Comm.
Prod. Ind. 755 ; KanjHal For. Fl. {ed. 2) 353 ; Gamble Man, 619 ;

Collett Fl. Siml. 453 ; Prain Beng. PL 950 ; Cooke Fl. Bomb, ii,

•615. Rottlera tinctoria, Roxb. ; Fl. Ind. Hi, 827 ; Royle III. 329.—
Vern Kamela, raini (Dehra Dun), reoni (Bundelkhand), rohni (Oudh),

eenduria (Merwara).
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A small much-branched evergreen tree with a thin dark-grey bark ;

young parts and inflorescence tawny or rusty-pubescent. Leaves
alternate, variable in size and shape, 3-6 in. long, ovate ovate-oblong
or lanceolate, acuminate, entire or sometimes toothed, glabrous above
siib-glaucously pubescent and with many close-set orbicular reddish
glands beneath, reticulately veined, base rounded or acute, strongly
.3-nerved and with 4-7 pairs of lateral nerves above the basal ones

;

petiole about half the length of the blade, fulvous-pubescent and with
two small sessile glands one on each side of the summit. Fhwfrs
small, dioecious, Male flowers sessile or nearly so, in erect terminal
spikes longer than the leaves. Sepals usually 4, lanceolate, acute.
Fem. flowers sessile in short spikes. Sepals 3 or 4. Capsules |-^ in.

in diam., 3-lobed and 3-valved, covered with a bright red powder
composed of fine grains of a resinous substance mixed with minute
stellate hairs. Seed^ about J in. in diam., subglobose, black.

Very common within the area, and often associated with sal. Flowers
during the cold season and the fruit ripens from March to May
DiSTRiB. : Outer Himalayan ranges from the Indus eastwards, up to
4,500 ft. ; and throughout tropical India ; extending to Ceylon,
Burma, the Andaman and Malay Islands, China and Australia. The'
red resinous grains with which the ripe capsules are covered is the
well known kamela powder. It is much valued as a dye, especially
for silk, and is also extensively used as a vermifuge. The bark is

sometimes emploj-ed in tanning, and the wood atTords good fuel.

18. HOMONOIA, Lour. ; Fl. Brit. Ind. v, 455.

Rigid shnibs. Leaves alternate, long, narrow and subentire or
short and toothed, glandular-lepidote. Flowers usually dioecious,

apetalous and without any disk, arranged in many-or few-flowered
axillary spikes, or from the old wood. Male flowers : Calyx
globose, splitting into 3 valvate segments. Stamens many, in a
dense globose cluster of branched filaments ; anther-cells sub-
globose, divaricate, connective obscure. Pistillode none. Fem.
flowers : Sepals 5-8, narrow, unequal, imbricate, caducous.
Ovary 3-celled, styles entire, spreading, papillose, ovules solitary in

each cell. Fruit a small capsule of 3 smooth 2-valved cocci, Seeds
rounded on the back, slightly angular on the inner face ; testa

crustaceous, hard \sith a thin fleshy coat, albumen flesliy, coty-
ledons broad and flat.—Sv>ecies 3 or 4, Indian or Malayan.
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H. riparla, Lour. Fl. Cochinch. 637 ; Erandis For. Fl. 445 ;

Ind. Trees 593 ; F. B. I. v, 455 ; Watt E. D.; Gamble Man. 622 ;

Prain Beng. PI. 951 ; Cooke Fl. Bomb, ii, 620 ; Adelia neriifolia,.

Roth ; Roxb. Fl. Ind. Hi, 849.

A small evergreen willow-like shrub with brown bark ; branchlets young
leaves and inflorescence pubescent. Leaves erect, closely set, 3-6 in.

long, linear-oblong or linear-lanceolate, acute, apiculate, entire or

serrulate towards the tip, glabrous above, densely clothed beneath

with reddish-brown orbicular gland-like scales ; base acute or rounded ;

main lateral nerves 10-30 pairs, the veins between them reticulate ;.

petioles |^-| in. long.; stipules ^ in. long, linear-lanceolate, acute.

Flowers dioecious, sessile, in axillary bracteate spikes 2-5 in. long ;

rhachis pubescent ; bracts ovate-acuminate, pubescent. Male
flowers : Sepals 3, broadly elliptic, concave, glabrous, |- in. long.

Anthers red. Fem. flowers. Sepals usually 5, narrowly ovate,

acuminate, ^ in. long, pubescent. Ovary pubescent ; styles 3, shortly

connate at the base. Capsule globose, ^ in. in diam., tomentose.

Seeds ^^ in. long, smooth, yellowish-brown. ||^

Bundelkhand, in rocky river-beds (Edgeworth, Duthie, etc.). Distrib. :

Bengal, Sikkim, Chittagong, Assam, Khasia Hills, Burma and south-

wards to Central and W. India to Ceylon ; extending to the Andaman
Islands, Cochinchina and Java.

19. RICINUS, Linn. ; Fl. Brit. Ind. v, 4:51.

A tall glabrous and glaucous annual, sometimes shrubby o^
tree-like. Leaves alternate, broad, palmately lobed ; lobes 7 o^
more, serrate. Flowers monoecious, rather large, in terminal sub-

paniculate racemes. Perianth simple and without anj^- disk, the

male flowers crowded in the upper portion of the inflorescence, the

females below. Male flowers : Calyx membranous, splitting

valvately into 3-5 segments. Stamens very many ; filaments

connate and repeatedly branched ; anthers with distinct distant

sub-globose divergent cells. Pistillode none. Fem. flowers : Calyx
spathaceous, caducous. Ovary 3-celled ; styles entire, 2-fid. or

2-partite ; ovules solitary in each cell. Fruit a prickly capsule of

three 2-valved cocci. Seeds oblong, testa crustaceous, albumen
fleshy ; cotyledons broad, flat.—A single species, probably of

African origin, now widely cultivated in tropical countries.
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R. communis, Linn., Roxh. Fl. Ind. Hi, 689 ; Royle III. 328 ;

Brandis For. Fl. 445 ; Ind. Trees 593 ; DC. UOrig. PI. Cult. 339 ;

Duthie and Fuller F. and G. Crops H, 38, t. 43 ; F. B. I. v, 457 ;

Watt E. D.; Comm. Prod. Ind., 915 ; Gamble Man. 622 ; Prain

Beng. PL 952 ; Cooke Fl. Bomb, ii, 627.—Vern. Arand, etc.—The
Castor-oil plant, or Palnia Christi.

The Castor- oil plant is much cultivated within the area of this flora

and throughout the hotter parts of India. It frequently runa wild,

and in many places has become naturalized. The tall perennial

bushy kind is often grown in hedges, or in fields as a shelter for

other crops. In order to obtain oil of the best qiiality the plant i«

usually grown as an annual, and often as a pure crop. The oil is

largely used for burning and as a lubricant, and (when cold-drawn) for

medicinal purposes. The plant is much cultivatea in gardens for the

sake of the brightly coloured foliage of some of its varieties. For

full particulars regarding its cultivation in India, and the extraction

and the various uses of the oil see Watt's " Commercial Products of

Inaia."

20. TRAGIA, Linn. ; Fl. Brit. Ind. v, 464.

Perennial usually twining or climbing herbs, hispid with stinging

hairs. Leaves alternate, simple or palmataly 3-Iobed, serrate,

3-5-nerved at the base. Flowers mona^cious, in terminal and leaf-

opposed androgynous racemes, apetalous and without any disk ;

the males uppermost in the raceme, females below and few. Male
flowers: Calyc globose or obovoid, valvately 3-5-partite.

Stamens 1-3, rarely many, filaments free or connate ; anthers ovate

or oblong, cells parallel and contiguoas. Pistillode minute, 3-tid.

or none. Fem. flowers : Sepals 6, imbricate, entire or pinnatitid,

often enlarged, hardened and stellately spreading in fruit. Ovary

3-celled ; styles united below in a stout column, free spreading and

entire above ; ovules solitary in each cell. Fruit a capsule of three

2-valved cocci, endocarp crustaceous. Seeds globose, testa crusta-

ceous, albumen fleshy, cotyledons broad and flat.—Species about

50, chiefly tropical.

A twining herb ; leaves simple ; style circin-

nately revoluto 1- ^' involucrata.

An erect or aoraetimea climbing herb ; leaves

palmately 3-partite ; styles slightly spreading,

not revoluta 2. T- cannabina.

I
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1. T. involucrata, Linn. Sp. PI. 980 ; Roxh. Fl. Ind. Hi,-

576 ; Royle III. 327 ; F. B. I. v, 466 ; Watt E. D.; Prain Beng.

PI. 952 ; Cooke Fl. Bomb, ii, 621.

A perennial more or 'less hispid herb, with scattered stinging hairs*

Stems elongate, slender, twining. Leaves 1-4 in. long,variable, oblong-

lanceolate to broadly ovate, acuminate, serrate, hairy ; base rounded
or cordate ; petioles ^-f long ; stipules J in. long, ovate, acute,

somewhat auricled at the basu. Floicers yellowish, shortly stalked,

usually in hairy racemes 1-2 in. long ; bracts y'o
iri. long, lanceolate

^

acute. Male flowers : Sepals 3, broadly elliptic or orbicular,

concave, glabrous, -^^ in. long. Stamens 3. Pistillode minute, 3-fid.

Fem. flowers : Sepals 6, ovate, pinnatifid, very hispid, | in. long,

elongating in fruit. Ovary 3-lobeci, hispid ; styles 3, united below in

a stout column which is often as long as the circinnately revolute

branches. Capsides J in. in diam., 3-lobed, white, hispid. Seeds

globose, smooth.

Ferests of N. Oudh (R. Thompson), Kheri district (Duthie) Djsteib.:
Throughout India from the Punjab and the outer Himala5^an ranges
eastwards to Assam, and south to Burma S. India and Ceylon ; also

in China. The plant is not eaten by cattle. The root, leaves and
fruit are used medicinally.

2. T. cannabina* Lifin. f. Sicppl. 415 ; Roxh. Fl. Ind. Hi, 575 ;

Cooke Fl. Bomb, ii, 622. T. involucrata, var. cannabina, Muell.-

Arg.; F. B. I. v, 465.

An erect or climbing shrub 4-5 ft. high, not twining, more or less hispid

and with stinging hairs. Stems stout, terete, woody. Leaves pal-

mately 3 -partite, up to 3| in. long ; lobes toothed or pinnatifid, the
mid-lobe much longer than the lateral ones. Male flowers and calyx
of female flowers as in T involucrata. Styles 3, slightly spreading,

not revolute. Capsides | in. across, 3-lobed, hirsute ; lobes globose.

Seeds globose, smooth, \ in. in diam.

Jumna ravines near Etawah (Duthie), Bundelkhand (Duthie), and prob-
ably in other localities within the area of this flora. Disteib. :

Throughout the hotter parts of India and in Ceylon ; often found in

hedges.

21. SAFIUM, P. Br.; Fl. Brit. Ind. v, 469.

Trees and shrubs. Leaves alternate, entire, serrate or toothed,

penninerved, petiole often 2-glandular at the top. Flowers monoe-
cious, in terminal simple or branched spikes or racemes, apeta.lous

and without any disk ; males above, several in each bract ;
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femal&s in the lower {lart of the spikes or racemes, or in
separate spikes, solitary in the bracts. Male flowers :

Calyx membninous, shortly 2-3-lobed or toothed, or splitting
to the base into 2 or 3 valvate segments. Stamens 2 or
3, filaments free ; anther-cells ovoid, distinct, contiguous,
parallel. PistiUodc none. Fem. flowers : Calyx 3-fid. or 3-

partite. Ovary 2-3- celled, styles free or connate at the base,
spreading and recurved, entire ; ovules solitary in each cell. Fruit
a crustaceous capsule, fleshy or pulpy, rarely woody, at length
loculicidally 3-valved. Seeds globose, with a strophiole, usually
long-persistent on the columella, testa crustaceous, albumen fleshy,

cotyledons broad and flat.—Species 25, all tropical.

S. Insigne, Tritnen Syst. Cat. Ceyl. PI. 83 ; F. B. I. v, 471 /

}yatt E. D.; Kanjildl For. Fl. {ed. 2) 356 ; Collett Fl. Siml. 453 /

Gamble Man. 625 ; Prain Beng. PL 954 ; Cooke Fl. Bomb, ii, 622 ;

Brandis Ind. Trees 585. Falconeria insignis, Boyle III. 354, t. 84 a
art. 98. F. Wallichig-na, Roylel.c.f. 3. Excaecaria insignis, Muell,'

Arg.; Brandis For. Fl. 442.—Vern. Khinna, khirun, khiria,

khirniy lendiva.

A'medium-sized glabrous deciduous tree or shrub, with a thick acrid
milky juice ; bark grey, rough and cork-like when old ; branches
thick and soft. Leaves bright-green, crowded towards the ends of the
branches, 5-10 in. long, elliptic-or oblong-lanceolate, acuminate,
crenate-serrate ; base acute, sometimes unequal ; main lateral

nerves 10-16 pairs, slender ; petioles 1-lf in. long, with 2 conspicuous
glands at the apex. Flower-^ appearing before the leaves, yellowish
green, in l-serual robust spikes 3-8 in. long. Male flowers sessile,

J-J in. in diam., the central flower of each fascicle opening first.

Sepals 2, open in bud, orbicular, concave, /^ in. in diam. Stamens
2, filaments very short, anthers scarlet, Fem. flowers shortly
stalked. »9e/ja//j ovate-acuminate. Styles S, short spreading, slightly
connate at the base. Capsules ^ in. in diam., suljglobose, at first

fleshy, becoming dry and irregularly dehiftcent when ripe, closely

packed on the robust rhachis.

Dehra Dun and Sub-Himalayan tract eastwards. Flowers Jan.—March-
DiSTRiB. : Outer warm valleys of the Himalaya on dry rocky slopes
from the Beas eastwards to Bhutan (not in Sikkim) up to oTsOO ft. ;

also in Assam, Chittagong and Burma ; extending to the Bombay
Pres., S. India and Ceylon. The soft white wowl is used for making
the cylinders of native drums. The acrid milk}' juice, said to be.
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poisonous, is sometimes used externally in medicine. The tree i»

frequently killed by frost at the higher elevations.

Sapium sebiferum, Roxb. ; Fl. Ind. in, 693 ; F. B. I. v, 470 ;

Watt. E. D.; Comm. Prod. Ind. 979 ; Kanjildl For. Fl. {ed. 2), 355 ;

Gamble Man. 624 ; Prain Beng. PI. 954 ; Brandis Ind. Trees 584 ;

Cooke Fl. Bomh. ii, 623. Excoecaria sebifera, Mudl.-Arg.; Brandis

For. Fl. 441. Stillingia sebifera, Michx.; Boyle III. 328.—Yern.

Tdr-charhi ('Dehra Dun), pahdri shisham (Saharani)ur). (Chinese

Tallow- tree). A small quick-growing deciduous tree, somewhat
resembling in its foliage the shisham-tree (Dalbergia Sissoo). It is

cultivated in many parts of the Upper Gangetic Plain, and has

become quite naturalized, especially in Dehra Dun. It flowers

June—Aug., and the seeds ripen Oct.—Dec. The tree is indigen-

ous in China and Japan, where the white tallow-looking wax sur-

rounding the seeds is used for burning. The leaves before falling

become beautifully coloured with orange and scarlet.

The following plants belonging to genera not mentioned above should

be briefly noticed :

—

Pedilanthus tithymaloides, Poit.—A shrub with fleshy branches,

allied to Euphorhia, from which it chiefly differs in its conspicuous

scarlet slipper-shaped involucre. It was introduced into India from
the West Indies, ana is grown in hedges in many parts of the country.

Royle (111. 328) mentions it as a possible substitute for ipecacuanha

(Psychotria Ipecacuanha), which is a native of Brazil.

Jatropha Curcas, Linn.; Boyle III. 328 ; Brandis For. Fl. 442 •

Ind. Trees 576 ; F. B. I. v. 383 ; Watt E. D.; Kanjildl For. Fl;

{ed. 2), 352 ; Gamble Man. 613 ; Prain Beng. PI. 941 ; Cooke Fl.

Bomb, a, 578.—Vern. Safed arand. (Physic-nut). A soft-wooded

evergreen shrub or smaU tree introduced from Trop. America.

It is often found in a semi-wild condition in the vicinity of villages

or is planted in hedges. The oil extracted from the seeds is

much used for burning, as well as medicinally. Other exotic

species of Jatropha, including J . gossypifolia, multiflda and poda-

grica, are more or less cultivated in Indian gardens for ornamental

purposes.

Aleueites moluccana, Willd.; Boyle III. 327 ; F. B. I. v, 384 ;

Watt, E. D.; Gamble Man. 613 ; Prain Beng. PL 942 ; Cooke FL
Bomb, ii, 626. A. triloba, Forst.; Roxb. Fl. Ind, iii^ 629. Bel-

gaum Walnut.



Manihot. ] EUPHOEBIACEJE. 117

A handsome tree with polymorphous leaves and white flowers. It is

a native of the Malay Archipelago, whence it was introduced into
India and is now largely grown in gardens. The edible seeds
contain a large quantity of oil, which is used for cooking as well as
meilicinally.

Manihot utilissima, Pohl. is the Bitter Cassava plant, from the
pouJuk'd roots of which mandioc- or cassava meal is prepared, also

tapioca. It is a tall plant with tuberous roots and palmate leaves.

It wai introduced from S. America by the Portuguese and is occa»
sionally cultivated in Indian gardens.

C. URTICACE-ffi.
Herbs shrubs or trees. Leaves usually alternate, often oblique ;

stipules various. Flowers cymose or in clusters, usually minute,
monoecious or dioecious and sometimes 2-sexual or polygamous,
often crowded on the surface of a fleshy flat concave or globose

receptacle or (in Ficus) on the inner walls of a closed receptacle
;

bracts usually small or none, but sometimes 2—4 or more in an in-

volucre ; bracteoles small or none, but sometimes conspicuous.

Perianth simple, calycine, regular or irregular, equally or unequally
toothed lobed or partite, segments imbricate or valvate. Disk
hypogynous, obscure or none. Stamens as many as and opposite

the perianth-lobes, rarely fewer or more, filaments usually free at

the base, anthers 2-celled. Pistillode in male flowers small or none.

Ovary superior, 1-celled, style often eccentric, simple or 2-fid,

with stigmatose arms, or stigmas sessile, plumose or penicillate,

ovule solitary. Fruit simple, as a drupe or samara, or of small

free achenes, or compound in a confluent mass of perianths and
pericarps. Seed erect, lateral or pendulous, testa membranous

;

albumen copious scanty or none, embryo straight or curved.

—

Species 1,500 or more, chiefly in tropical and sub-tropical regions

of the world.

Plants with watery juice :

—

Anthers in bud erect ; style 2-fid. ; ovule
pendulous :

—

Flowers usually 2-sexual or polygamous

—

Trees or shrubs with penninerved decid-

uous leaves :

—

Fruit dry, samaroid 1. Holoptelea.
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Fruit a drupe.—Trees or shrubs :

—

Leaves glabrous or softly pubescent

;

male-sepals imbricate ; cotyledons

broad .....
Leaves scabrous ; male-sepals indu-

plicate-valvate ; cotyledons narrow

Flowers usually dioecious.—Herbs with

digitate leaves .....
Anthers in bud inflexed ; style undivided

or none ; ovule erect :

—

Leaves and stem with stinging hairs.

—

Herbs with alternate leaves and connate

stipules ......
Leaves and stems without stinging hairs :

—

Female perianth 3-5-partite or obsolete ;

stigma penicillate ; flowers in cymes
or clustered on a fleshy receptacle :

—

Leaves opposite ; flowers minute, in

dense cymose heads

Leaves alternate ; flowers on a fleshy

receptacle ; female perianth minute
or obsolete .....

Female perianth tubular, shortly toothed

or subentire, enclosing the achene :

—

Fruiting perianth dry, membranous ;

stigma filiform :

—

Stigma persistent—Shrubs or small

trees .....
Stigma jointed to apex of ovary,

deciduous—Herbs or under
shrub> .....

Fruiting perianth more or less

fleshy :

—

Stigma sessile, subpeltate,

ciliate . . ...
Stigma penicillate

Female perianth none ; flowers minute,
in small cymose globose heads

;

stigma penicillate.—A shrub with
the leaves snowy-v.hite beneath

.

2. Cfxtis.

3. Trema

4. Cannabis.

5. GmARDrNiA.

6. PiLEA.

7. Elatostema.

8. BOEHMEEIA.

9. PorzoLziA.

10. ViLLEBRUNEA

11. Debregeasia.

12. Maoutia.
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Plants with milky juice :

—

Anthers in bud reversed ; stamens inflexed ;

ovules pendulous, anatropous.—Shrubs or

trees :

—

Female sepals fleshy and confluent in

fruit, enclosing the achenes ; styles 2-

fid. ; flowers many, in spikes, or the

fern, flowers subcapitate

Female sepals not fleshy in fruit —

A

small tree or shrub with very rough
leaves ......

Anthers in bud erect :

—

Flowers all exposed ; inflorescence con-

gested in globo.»e or oblong heads :

—

Flowers dioecious, in small globose heads ;

stamens 4.—A subscandent spine-

scent shrub .....
Flowers monoecious, in large oblong

heads ; stamen 1.—Erect evergreen

unarmed trees . . . .

Flowers attached to the inner walls of

a closed receptacle, monoecious
rarely dio'cious.—Trees or erect or

climbing shrubs, often epiphytic

13. MoRUS.

14. Streblus.

15. CUDRANIA.

16, Artocarpu**.

17. Ficus.

1. HOLOPTELEA. Planch. ; Fl. Biit. Ind. v, 481.

A large deciduous tree. Leaves alternate, distichous, penni-

nerved, entire ; stipules lateral, soarious. Flowers polygamous
or 2-sexual, the males without a rudimentary ovary, arranged in

fascicles at the sears of the previous year's shoots which are scaly

but leafless, terianih simple, calyeine, 4-8-partite ; lobes imbricate,

often unequal. Stamens 4-8, usually 6-8 ; filaments erect, at

length exserted, anthers hairy. Ovary stipitate. compressed ;

style short, 2-fid., the arms stigmatose within throughout their

length ; ovule solitary, pendulous. Fruit dry, indehiscent, sama-

roid or flat, the nucleus expanded into an obliquely ovate reticulate

wing. Seed flat, albumen none, cotyledons longitudinally com-
plicate ; radicle small, superior — A single species, conHned to

India, Ceylon and Cochin China.
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H. integrifoUa, Planch, in Ann. Sc. Nat. Ser. 3, 259 ; F. B.

I. v., 481 ; Watt E. D. ; Kanjilal For. Fl. {ed. 2) 360 ; ( amble

Man. 628 ; Frain Beng. PL 958 ; Cooke Fl. Bomb, it, 629 ; Brandis

Ind. Trees 595. Ulmus integrifolia, Willd. ; Roxb. Fl. Ind-. ii, 68 ;

Boyle III. 341 ; Brandis For. 'FL 431.—Vem. Pdpri, banchilla,

(Saharanpur), Kunj and dhamna (Oudh), chilla (Bundelktiand).

Indian Elm.

A large spreading almost glabrous deciduous tree. Bark grey ; branch-

lets lenticellate ;
young shoots often pubescent. Leaves more or

less coriaceous, or sometimes almost membranous, 3-5 in. long,

elliptic, acuminate, entire (those of the seedlings and shoots often

serrate), glabrous and shining or sometimes pubescent beneath ;

base unequally rounded or subcordate ; main lateral nerves 5-7

pairs ;
petioles about \ in. long. Flowers \ in. across. Perianth

pubescent ; segments 4-5- partite. Stamens usually 6 or 7 ; filaments

glabrous, anthers pubescent. Ovary stalked, compressed, the jointed

stalk lengthening as the fruit ripens ; styles stigmatose on the inner

side. Samara obliquely elliptic or suborbicular, about 1 in. in diam. ;

wing reticulately veined, notched at the apex.

Forests of Dehra Dun and Saharanpur and eastwards along the Sub-

Himalayan tracts of Rohilkhand and N. Oudh ; also in Bundelkhand

and in the forest tracts of Merwara. It is frequently met with near

villages and in many gardens, within the area of this flora. The
new leaves appear in March and April soon after the tree has flowered,

and the fruit, which ripens during the hot season, remains for a

long time on the tree. Distkib. : Outer Himalayan ranges from

Jamu eastwards up to 2,000 ft., extending to Assam and Burma,

and southwards from Bengal through Central, Western and South

India to the dry region of Ceylon. The wood is used chiefly for fuel

and charcoal. It emits a very unpleasant odour when freshly cut.

2. CELTIS, Linn. ; Fl. Brit. Ind. V, 481.

Trees or shrubs, sometimes evergreen. Leaves alternate,

bifarious, ovate, entire or serrate, base 3-nerved ; stipules lateral,

free. Flowers small, polygamous, solitary or cymose, male and

androgynous cymes usually at the base of the shoots, the females

in the upper axils. Sepals 4 or 5, imbricate. Petals none. Sta-

mens 4 or 5, short, erect in bud, inserted round a woolly torus.

Ovary sessile ; style central, arms simple or lobed, plumose, ovule

pendulous. Fruit a small ovoid or globose drupe ; endocarp
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hard, smooth or rugose. Seed with a membranous testa, albumen

scanty or none, embryo curved ; cotyledons broad, intiexed flat or

replicate, surrounding the upcurved radicle.—Species about 60,

in temperate and tropical regions chiefly in the N. Hemisphere.

C. australls. Linn. Sp. PL 1043 ; Brandis For. Fl. 428, t. 50 /

Ind. Trees 595 ; F. B. I. V., 482 ; Watt, E. D. ; KnnjUal For-

Fl. {€(1 2), 360 ; Gamble Man. 629 ; Collett Fl. Siml. 455. C-

caucasica, Willd. ; J. L. Stewart in Joiirn. Agri.-Hort. Soc. Ind.

xiii, pf. 3, 299.—Vein. Kharak; kharak-chena (Dehra Dun).

—

Nettle-tree.

A medium -sized deciduous tree 'with bluish-grey or brown bark which

is often speckled with whitish dots and in large trees horizontally

wrinkled ; branchlets drooping
;
young branches, leaves and petioles

more or less hairy. Leaves 3-5 in. long, obliquely ovate or ovate-

lanceolate, acuminate, serrate or entire towards the base, rough

and coriaceous when full-grown, dark-green and glabrous on upper

surface ; base acute or rounded, sometimes oblique and with 3 strong

nerves, midrib penninerved above
;
petioles ^ in., stipules subulate,

shorter than petioles, caducous. Floivers pale-yellow, the females

in the upper axils, long-pedicelled rather larger than the males. Sepals

oblong, with woolly margins, deciduous. Ovary woolly. Drupe
yellowish or black, ovoid or subglobose, ^ in. in diara. or less, its

pedicel i-2 in., putamen rugose.

Dehra Dun, both planted and self-sown ; it is probably wild in the

forests of N. Oudh, (Wallich, Duthie ; and in the Bijnor forests

of Rohilkhand (Stewart). Flowers March-May, often before the
leaves appear. Distrib. : W. Himalaya eastwards to Nepal up to

8,000 ft. ; Punjab, on the Salt range ; extending to Chitral, Afghan-
istan, Baluchistan, and westwards to S. Europe. The wood is strong
and tough and is used in the manufacture of oars, whip-handles

;

agricultural implements, etc. In the south of France and in Spain
the tree is much cultivated for such purposes. The sweet fruit is

sometimes eaten, and the leaves are much used for fodder. The
villagers on the lower slopes of the North-West Himalaya very
frequently store their winter supplies of fodder in the forks of the
branches of this tree.

3. TREMA, Lour. ; Fl. Brit. Ind. V, 483.

Shrubs or trees. Leaves alternate, 3-7-nerved at the base

;

stipules lateral, caducous. Flowers monoecious subdioecious or
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polygamous, in small axillary cymes. Perianth simple. Male
flowers. Sepals 4 or 5, induplicate-valvate or subimbricate. Sta-

mens 4 or 5, erect in bud. Pistillode small or none. Fem. flowers.

Sepals as in male when stamens are present, flat and subimbricate
in the absence of stamens. Ovary sessile ; style central, with 2
linear arms, ovule pendulous. Fruit a small straight ovoid or

subglobose drupe, usually tipped by the style,* endocarp hard.

Seed small, testa membranous, albumen fleshy, cotyledons narrow,
tadicle ascending.—Species about 20, in tropical and sub-tropical

regions of the world.

Leaves distinctly unequal at the base, softly

pubescent beneath . . . . . 1. T . orientalis.

Leaves almost equal at base, very scabrid on
both surfaces . . . . . . 2. T. politoria.

1. T. orientalis. Blunie Mns Bof. ii, 62 : F. B. I. V., 484 ;

Watt, E. D., Kanjilal For. Ft. {ed. 2), 361 ; Gamble Man. 630 ;

Prain Beng. PI. 060 ; Cooke Fl. Bomb, ii, 631 ; Brandis hid. Trees

597. Sponia orientaUs, Planch. ; Royle III. 341 ; Brandis
For. Fl. 430. Celtis orientahs, Linn. ; Roxb. Fl. Ind. II, 65 :—
Indian Nettle-tree or Charcoal-tree.

A small quick-growing short- lived evergreen tree ; bark thin, dark-grey,,

with many lenticels. Branches spreading, straight ; branchlets
hairy. Leaves 2-3 in. long, obliquely ovate, acuminate, crenate-
serrulate, rather rough on the upper surface, soft beneath with white
pubescence ; base unequally rounded or subcordate, 3-nerved,
lateral nerves above the basal ones 3-4 pairs

; petioles |-| in. ; stipules

,
as long as the young petioles, deciduous. Cymes lax, spreading,,

pubes cent, usually exceeding the petioles. Male flowers : Sepals
elliptic -lanceolate. St^^mens 5, longer than the sepals. PistiVode
small. Fem. flowers : Sepals as in the male. Drupe ovoid, ^ in.

in diam., glabrous, black when ripe.

Dehra Dun, usually in swampy ground and eastwards along the Sub-
Himalayan forest tracts of N. Oudh and Gorakhpur. Flowers
during the greater part of the year. Distrib. : More or less through-
out India, extending to Ceylon, the Malay Islands and China. This
tree is remarkable for its sudden appearance in clearings of moist
forest ; it is also very useful for planting on landslips. The wood
produces a good charcoal suitable for making gunpowder, and the
inner bark jdelds a strong fibre much used for binding loads.



Trema.] rRTICACE.£. 123

2. T. poUtoria. / !anch. in Ann, Sc. Nat. Ser. 3, X, 326 ; Ind.

Trees 597 ; F. B. I. V., iS4 ; Kanjilal For. Fl. {ed. 2) 362 ; Gamble
Man. 631 ; ColleJt Fl. Shnl. 436 ; Prain Beng. PL 960. Sponia
politoria 1 lancli. ; Brandis, For. Fl. 430.—Vern. Kagshi, kuri

(Delira Dun), Khardd (Saharanpur), jaiin and hdtu (Bijnor).

banharria (Oiidh) rabna (Merwara).

A small sparingly branched evergreen tree with a short trunk and
stout branchlets which are scabrid with firm white hairs swollen
at the base. Leave-! bifarious, 2-5 in. long, oblong or ovate-lanceolate,
acuminate, serru late, very scabrous on botli surfaces, dark-green
and usually shining above, paler beneath ; base nearly equal, rounded
or cordate, 3-nerved : petiole ^ in. long, stipules exceeding the petioles.^

Flower,^ in compact cyme>, usually monoecious. Drupe globose,

seated on the persistent perianth.

Dehra Dun and Siwalik range and eastwards along the Sub-Himalayan
tracts of Rohilkhand and N. Oudh ; also in Merwara (Lowrie).
Flowers April-June. Disteib. : Salt range of Punjab and lower
Himalayan valleys eastwards to Bhutan ; Bengal, C. India and
Mt. Abu in Rajputana. This tree, like the preceding, is very useful

for planting on landslips. The foliage affords good fodder for cattle,,

and the inner bark yields ; strong fil)re. The hard rough leaves are
much used for polishing wood and ivory.

4. CANNABIS, Tuurnef. ; Fl. Brit. Ind. V, 487.

A tall annual. Leaves alternate or the lower opposite, upper
1-3-. lower 5-11-partite, penninervcd ,' lobes lanceolate, serrate;

stipules lateral. Floirers small, dioecious, rarely mona^cious

;

males in axillary panicled cymes ; females in axillary racemes ;

bracts in females convolute, leafy. IMai-e flowers. Sepals 5,

imbricate. Stamens 5, erect in bud ; filaments filiform, anthers

oblong. Pistillodp none, Fem. flowers. I erianth hyaline, embrac-
ing the base of the ovary. Ovary sessile, of 2 carpels, 1 fertile

and I sterile, 1-locular : oviile pendulous, reversed, campylotropous ;

style central ; arms 2, filiform, caducous. Fruit a somewhat
compressed crustacoous nut. Seed somewhat flattened ; albumen
unilateral, fleshy, eml>ryo curved ; cotjdedons broad, thick ;.

radicle upcurved, incumbent.—A single species, wild in Central

Asia, and possibly in Northern India.
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C. satlva, Linn. ; Roxb. Fl. hid. Hi, 772 ; Royle 111. 333

;

Madden in Journ. As. Soc., Beng. xvii {1848), pt. 1, 399 ; A. DO.
UOrig. PL Cult. 117 ; Duthie and Fuller in Field and Gard. Crops

i, 80, t.t. 19 and 20 ; Watt E. D. ; Comm. Prod. Ind. 249 ; F. B. I. V,

487 ; Kanjilal For. Fl. {ed. 2) 385 ; Collett Fl. Siml. 456 ; Prain
Beng. PL 960 ; in Sc. Memb. Med. Depmt. (New ser. 1904) No. 12

;

—Cooke Fl. Bomh. ii, 659. Vern. Bhang, siddhi, ganja, charas.

(Hemp).

Abundant throughout the greater part of India in waste ground and
by roadsides ; also widely distributed up to considerable elevations

on the Himalaya, especially in the vicinity of habitations and on the

sites of much frequented camping grounds along the principal trade-

routes leading to C. Asia. For this reason it is difficult to ascertain

to what extent, if at all, this plant may be regarded as truly indi-

genous in British India. The following are the more important
products derived from this plant :

—

charas, bhang, ganja, also the

fibre and the seeds. Charas is the narcotic resinous substance which
appears on the stems and inflorescence, and is collected chiefly from
cultivated female plants. This substance is imported into India

chiefly from C. Asia where the drier climate is more suitable for its

cultivation. Bhang consists of the dried leaves and flowers and is

largely prepared in India, as also is ganja, the name given to the dried

flowering tops of the cultivated female plant. Both bhang and
ganja are often mixed with tobacco and smoked. The cultivation

of the plant for its fibre (hemp) is mainly restricted to some of the
warm valleys of the W. Himalaya between Nepal and Kashmir.
The male plant yields the best fibre and is always cultivated, as the

fibre yielded directly by the wild-growing plant is worthless. Hemp
seeds are well known as a favourite food of cage-birds, and in India
they are often roasted and eaten by the Himalayan villagers. For
further information regarding this plant see Watt in Commercial
Products of India, p. 249.

5. GIRARDINIA, Gaud. ; Fl. Brit. Ind. V, 550.

Herbs or undershrubs with stout stinging hairs. Leaves alter-

nate, 3-nerved, entire or lobed, serrate ; stipules connate, foliaceous.

Flowers in clusters, monoecious or sometimes dioecious ; clusters

in simple or panicled spikes or heads, armed with stinging hairs.

Perianth simple. Male flowers. Sepals 4-5, valvate. Stamens
4-5, inflexed in bud, filaments free. Pistillode globose or cupular.
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Fem. flowers. Perianth tubular, ventricose, 2-.3-toothecl, at length

splitting on one side and spatlie-like. Ovary straight ; stigma

subulate, papillose, ovule erect. Fruit a broad compressed achene,

seated on the perianth, pericarp rather thick. Seed with a mem-
branous testa, albumen scanty, cotyledons broad.—Species 7, in

Trop. Asia and Africa.

G. beterophylla. Dene, in Jacquem.Voy. Bot. lol, f. 153 ; Brandis

For. Fl. 404 ; F. B. I. V. 560 ; Kanjilal For. Fl. {ed. 2) 384 ;

Gamble Man. 656 ; Collett FL Siml. 462, fig. 149 ; Watt Comm.
Prod. Ind. 161. Urtica heterophylla, WiUd. ; Roxh. Fl. Ind. iii^

5S6.—Vern. Bichua, chichru, ktishki.

A CO rse erect perennial herb 4-10 ft. high, closely beset with slender

rigid sharp stinging hairs. Leaves 4-12 in. long and often as broad,

broadly ovate, acuminate ; base cordate or truncate ; margins

usually sharply and faleately dentate, rarely entire ; under surface

usually glabrous except for the bristly stinging hairs on the nerves ;

I>etioles 3-6 in. long, densely armed with stinging hairs ; stipules

about i in. long, ovate. Flowers small, monoecious, densely crowded.

Male flowers in long slender often panicled spikes. Perianth 4-

partite. Stamens usually 4. Pistillode globose. ri;;vi. flowers

crowded in simple or panicled spikes and usually forming a stout

densely bristly inflorescence up to 6 in. long or more. Perianth

jV, in. long, 3-lobed, splitting when the fruit ripens ; lobes triangular,

acute. Style filiform. Achenes ^ in. long, flat, obliquely ovate.

Abundant in Dehra Dun and eastwards along the Sub- Himalayan tract.

Flowers during the nainy season. Distrib. : Sub-tropical and temp.

Himalaya from Kashmir to Sikkim, up to 7,000 ft. ; also in Assam
and the Khasia Hills, extending to Burma, Java and China. The
stems j'ield a strong silk-like fibre which is used for making twine

or ropes, and sometimes (in Sikkim) a coarse kind of cloth is made
from it. The leaves are often used as a vegetable by the village

people of the Western Himalaya.

Vak. zeylanlca, F. B. I. I. c. 5.j1. G. zeylanica, Dcyie. I. c. 152 ; Prain

Beng. PI. 961 ; Cooke Fl. Bomb, ii, 633. Urtica zeylanica, Biirm.

—Leaves pinnatifidly lobed ; margins rather bluntly serrate:

stipules broadly cordate ; female inflorescence (in fruit) densely

compacted into oblong or reniform masses. This variety occurs

in the dry south-western hilly portion of the area of this flora and

extends through Central India and the Deccan to Travancore and

Ceylon. It is often known as the Nilgiri nettle, which name, however,
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should more correctly be referred to G. palmata. Gaud. {G. heteroplylla,

Vae. palmata, F, B. I. I.e.) as being the more prevalent variety found
on the Nilgiris.

6. PILEA, Lindl. ; Fl. Brit. Ind. V, 551.

• Herbs, rarely undershrubs. Leaves opposite, in equal or unequal

pairs, entire or serrate, .3-nerved at the base, rarely penni-

nerved ; stipules connate, intrapetiolar. Flowers minute, monoe-

cious or dioecious, in axillary long or short peduncled dichotomously
branching cymes, bracts small or none. Perianth simple. Male
flowers. Sepals 2-4, free or connate in a cup, often gibbous or

horned on the back. Stamens 2-4. Pistillode conical or oblong.

Feji. flowers. : Sepals 3, rarely 4, very small and unequal, dorsal

longest, sometimes gibbous or hooded. Staminodes minute and
scale-like or none. Ovary straight ; stigma sessile, pennicillate..

ovule erect. Fruit an ovoid or oblong compressed membranous
or crustaceous achene, sometimes clasped at the base by the per-

sistent sepals. Seed erect, testa thin,- albumen very scanty, cotyle-

dons broad.—Species about 100, tropical or sub-tropical, none
iound in Australia.

P peploides, Hooh and Am. Bof. BeecJi. Voy. 96 ; F. B. I.

V, 554.

A very small tufted glabrous herb, branching from the base. Stents

or branches 3-5 in. long, succulent, flaccid. Leaves h in. long
and broad, orbicular-ovate, rounded at the apex, entire or crenate

above the middle ; base cuneate, 3-nerved ; petiole as long as the

blade ; stipules obscure. Flowers minute, indense sessile andro-
gynous, globose heads ^ in. in diam. Schenes very minute sub-globose,

smooth.

In the Kheri district of N. Oudh, and in the Gorakhpur district (Duthie's

collectors). Distkib. : From the Punjab Himalaya to the Sikkim
Terai also in Cachar and Burma, extending to China, Japan, Java
and to the Sandwich and Galapagos Islands.

T. Muscosa, Lindl. A minute creeping herb with entire penninerved
leaves is often found as a garden weed in damp places and is known
as the Gunpowder Plant owing to the profuse discharge of pollen
from the anthers when the plant is shaken. It has been introduced
from S. America.
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7. ELATOSTEMA. Forst., Fl. Brit. Ind. V, 562.

Herbs or undershrubs. Leaves alternate or witli soraetiraes

a minute leaf sub-ojiposite to the normal leaf, distichous, sessile

or sub-sessile, usually very oblique and unequal-sided, .3-nerved
at or near the base ; stipules lateral or intrapetiolar. Flowers
very minute, crowded on sessile or peduncled unisexual usually
involucrate receptacles ; bracts oblong or ovate, the outer some-
times with a dorsal spur or horn, bases nearly free or more or less

confluent in a fleshy circular or lobed disk, the tips usually projecting
from its margin ; bracteoles densely crowded, those of the male
heads usually oblong, of the females spathulate ; florets often
in clusters, each cluster surrounded by a partial bract, giving the
head a lobed appearance. jMale flowers. Sepals 4 or 5, two or
more usually tubercled or spurred on the back. Stamens 4 or 5,

indexed in bud. Pistillode minute. Fem. flowers : Se/xils 3-5,

very minute, much shorter than ovary, persistent. Staminodes
minute or none. Ovary straight, stigma penicillate, ovule erect.

Fruit a minute ellipsoid or fusiform usually ribbed achene subtended
by the very minute perianth. Seed usually exalbuminous, testa

membranous, cotyledons ovate or semiterete.—Species about 50,
tropics of the Old World except in Australia.

E. sessile. Forst. Char. Gen. 106, var. polycephala, Hk. f. in

F. B. I. V, 663 ; Collett Fl. Siml. 466. Procris punctata, B.-Hain.
in Don Prod. 61.

Stem 1-2 ft., often bent at the joints, prostrate and rooting below.
, Leaves sessile or nearly so, membranous, 4-8 in. long, obliquely

oblanceolate or oblong, coarsely serrate, the tip caudate, bright
green when dry, cystoliths abundant on upper surface. Receptacle*
sohtary or 2-3 together, \-\ in. diam., the males sessile, the fem.
shortly stalked and without involucral bracts ; bracteoles very
minute, villous, hyaline. Achenes very minute, ellipsoid, acute
at both ends, ribbed.

Dehra Dun, in shady ravines. Distrib. : Himalaya from the Punjab
eastwards and up to 8,000 ft. ; also in Assam, and southwards to
the Nilgiri Hills and Ceylon ; extending to trop. Africa, the Malay
and Pacific Islands, China and Japan.
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8. BOEHMERIA, Jacq. ; Fl. Brit. Ind. V, 575.

Shrubs or small trees. Leaves opposite or alternate, toothed,

3-nerved at the base ; stipules usually free, deciduous. Floivers

monoecious or dioecious, both sexes in axillary spicate racemed or

panicled clusters ; bracts small, scarious. Male flowers : Perianth

3-5-lobed or partite, valvate. Stamens 3-5, inflexed in bud.

Pistillode elevate or globose. Fem. flowers : . erianth tubular,

2-4-toothed, angled winged or ventricose in fruit. Ovar/j included ;.

stigma filiform, persistent, ovule erect. Fruit a crustaceous achene,

at first closely invested by the perianth, at length free. Seed with
membranous testa, ablumen copious or scanty, cotyledons ovate.

—

Species about 45, chiefly tropical.

Leaves all alternate—A tree . . . I. B. rugulosa.

Leaves mostly opposite—Shrubs :—

•

Leaves lanceolate ;
petioles up to one inch

long . . . . . . . 2. B. macrophylla^

Leaves broadly ovate or orbicular
; petioles

exceeding one inch :—

•

Female spikes long, overtopping the ter-

minal leaves . . . . . 3. B. platyphylla^

Female spikes short, erect, not overtopping
the terminal leaves . . . . 4. 5. scahrella.

1. B. rugulosa, Wedd. in Ann. Sc. Nat. Ser. 4, i, 200 ; Brandis

For. Fl. 403 ; Ind. Trees 617 ; F. B. 1. F, 577 ; Kanjilal For. Fl
{ed. 2), 380 ; i.amhle Man. 657. B. nervosa, Madden in Journ.

As. Soc. Beng. xvii, pt. 1, 587.—Vern Geti, genthi (Dehra Dun).

A small or medium-sized evergreen tree ; young parts and under surface

of leaves hoary ; branches terete ; bark brown, deeply fissured.

Leaves alternate, coriaceous, 3-5 in. long, elliptic -lanceolate, acuminate,

crenulate, rugulose and dark-green above, paler or velvety pubescent

beneath strongly 3-nerved, the intervening veins and veinlets con-

spicuously anastomosing ; petiole \-\ in. long ; stipules ovate, connate.

Flowers dioecious, in sessile globose clusters forming simple axillary

spikes 3-8 in. long, each cluster in the axil of a cordate bract.

Dehra Dun, in shady ravines and eastwards along the Sub-Himalayan
tracts. Flowers in the rainy season. Distrib. : Outer Himalayan
ranges from the Sutlej to Bhutan, ascending to 4,000 ft. ; also in

Upper Burma.
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The wood of this tree is much used by the vilhigors of Garhwal and
Kumaon in the manufacture of many of their household articles,

such as cups, boxes, combs, etc., also the vessels which they employ
for holding milk. The tree is highly recommended for planting on
dry bare slopes, and should be protected where found growing natur-

ally in such situations.

2. B. macrophylla, Don. I rod. fiO ; Brandis For. Fl. 403;
Ind. Trees 017 ; F. B. I. F, 577 ; Wait E. D. ; Kanjilal For. Fl.

(ed. 2), 380 ; ' amble Man. 658.—VeTn. Bara siaru (Dehra Dun).

A short or small tree ; bark greyish-brown, rough with small lenticels
;

branchlets stout, obtusely 4-angled, usually strigose. Leaves oppo-

site, 6-12 in. long, lanceolate', caudate-acuminate, obtusely serrate,

upper surface sparsely hispid, rugulose and pustular, softly or hispidly

pubescent or glabrate beneath ;
petiole ^-1 in. long ; stipules lanceo-

late, midrib hairy. Spikes elongate, pendulous, leafless, simple

or branched below. Clusters globose, i-|- in. in diam. ; bracts lanceo-

late. Fruit obovate, cuneate, compressed, ciliate, with a 2-4-toothed

neck.

Ravines on Nagsidh Hill in Dehra Dun (Kanjilal), and in river-beds

eastwards along the Sub- Himalayan tract. Flowers Aug. -Sep.

DiSTRiB. : Sub-tropical Himalaya from the Jumna to Mishmi, up
to -4,000 ft., and fr'»m the Khasia Hills south to Chota Nagpur ; also

in Upper Burma and extending to China. The bark yields an excel-

lent fibre of which fishing nets and lines are made.

3. B. platyphylla, Do7i Prod. 60; Brandis For. Fl. 403; Ind.

Trees 017 ; F. B. I. F, 578 ; Waft E. D. ; Kanjilal For. Fl. (ed. 2)

381 ; Gamble Mati. 658 ; Colktl Fl. Siml. 466.—Vem. Sidr (Dehra

Dun).

A large shrub up to 12 ft. high", with dark-brown and rather rough
branches. Leaves mostly opposite, 4-9 in. long, broadly ovate,

cordate elliptic or suborbicular, acuminate or caudate, coarsely

toothed, more or less rugose, sparsely hispid-pubescent or glabrate

on both surfaces ; base 3-nerved ; petiole 1-5 in. Flowers dioecious

or monoecious. Male spikes often branching, generally not exceeding

the leaves. Fem. spikes simple, far-exceeding the terminal leaves,

becoming brown when achenes are ripe.

Shady ravines and banks of streams in Dehra Dun (Kanjilal), also

in the Sub-Himalayan tracts eastwards. Flowers April-Aug. Widely
distributed in India, and very variable, especially on the outer ranees
of the Himalaya up to 5,000 ft. The bark yields a strong white
fibre, and the foliage affords a good fodder for cattle.

E
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4. B. scabrella, Gaud, ni Freyc. Voy. 500 ; C. B. Clarke in

Journ. Linn. Soc. XV, 124 ; I rain Beng. PI. 964 ; Cooke FL Bomb,
636^ B. platyphylla var scabrella, Wedd. ; F. B. I. V, 578 ;.

Watt, E. D. Urtica scabrella, Roxb. Hi, 581.

A shrub with soft glabrous or strigose branches. Leaves usually-

opposite, 3^-7 in. long, broadly ovate obovate or sub-orbicular,

acuminate or cuspidate, sharply serrate with triangular teeth, usually

rugose and lacunose beneath ; base rounded or cordate, 3 -nerved ;

petioles -4 in. lon*g ; stipules lanceolate, acute. Floivers in small

globo.«e clusters on slender erect spikes. ]\Iale spikes croAvded in

tbf lower axils, the female spikes usually solitary, net exceeding the

terminal leaves. Male flowees : Sejwls 4, ovate, acuminate.

Fem. flo'Wers : Perianth ^\j in. long, pubescent, shortly contracted

round the base of the persistent style into a small 4-toothed mouth.
Achenes compressed, shining, closely invested by the turgid per-

sistent perianth.

Dehra Dun and eastwards along-the Sub-Himaiaj^an tract. Distrib. ;

More or less throughout India from the outer Himalayan ranges ;

also in Ceylon.

B. Kivea. Gaud. ; Brandis For. Fl. 402 ; F. B. I. V, 576 ;

Watt L. D. ; in Agril. Ledger No. 15 (1898) ; Comm. Prod. Ind.

143 ; Gamhle 3Ian! 657 ; Prain Beng. PL 964 : Cooke Fl. Bomb,

ii, 637. Urtica nivea, L.—This is the well-known rheea or China

grass, a native of China, Japan and the ^lalay Islands. It j'ields

a most valuable fibre and has been cultivated for several years

in various parts of India. The expense, however, involved in its

cultivation, and the difficulties met with in the extraction and

preparation of the fibre have hitherto kept it in the background

as a marketable fibre plant.

B. Tenacissima, Gaud.
(
Urtica tenacissima, Roxb. ) is regarded

by mxost authors as a tropical variety of the above, difi"ering cheifly

by having the under surface of its leaves green instead of pure w^hite^

It is found wild in the Malay Peninsula and its native name is

rami.

9. POUZOLZIA, Gaud, ; Fl. Brit. Ind. V, 580.

Herbs or undershrubs. Leaves alternate or the lower, rarely

all, opposite, usually entire, 3-nerved at the base, smaller upwards^
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tho uppermost often reduced to bracts ; stipules free, often persist-

ent. Flowers minute, usually moncecious, in 1 -sexual or androgy-
nous clusters sessile in the axils of tiie leaves or bracts, bracteolcs
small, individual florets pedicelled. Male tiowers : Perianth 4 or
5-partite or-lobed, rarely 3-part, ; lobes valvate, with concave
or abruptly inflexed tips and transversely plicate bracts. Stamens
4 or 5, rarely 3. Pistillode clavate or oblong. Fem. flowers :

J'erinnth tubular, often beaked; mouth contracted, 2-4-toothed,
Ovary included, stigma filiform, jointed at the top of the ovary,
soon deciduous, ovule erect. Fruit a small achene \dt\\ brittle

shining pericarp, enclosed in but usually free from the mareescent
perianth. Seed with membranous testa, albumen very scanty
or none, cotyledons ovate.—Species about 50, in the tropics of the
Old World.

Lobes of male perianth usually 4, convex or
gibbous on the back ; stamens 4, rarely 5 :

—

Leaves toothed—A small shrub . . LP. viminea.

Leaves quite entire—A perennial herb . 2. P. indica.

Lobes of male j^erianth 5, abruptly inflexed
above the middle ; stamens 5—A perennial
herb 3. P. pentandra.

1. P. viminea, Wedd. in DC. Prod, xvi, i, 228 ; Brandis F(yr.

Fl. 405 : Ind- '^'rees 617 ; F. B. I. V, 581 ; Kanjilal For. FL
{ed. 2), 381, i.amhh Man. 658. Collett Fl. Siml. 467 ; Boehmeria.
frondosa, Don Prod. 59.

A small shrub with slender virgate pubescent or strigose branchlets.
Leaves alternate, ^-5 in. long, ovate or oblong-lanceolate, acuminate,,
dentate, smooth or scaberulous on the upper surface, strigoso or
pubescent beneath and often with a grey or white toraentum ; base
3-nerved ;

petioles J-2 in. long, strigose. Perianth of male flowei-s

4-partite ; segments convex qui the back. Stamens 4. Fruit angled
or obscurely margined.

Dehra Dun, in moist shady ravines. Flowers during the rainy season.

DiSTRiB. : Himalaya from the Sutlej eastwards to Sikkim, ascending
to 7,000 ft. ; also in Burma, Assam and in the Malay Peninsula and
Islands. The leaves are eaten in Sikkim b^' the Lepchaa as a cooked
vegetable. The bark yields a fibre suitable for making ropes.
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2. P. indica, Gaud, in Freyc. Voy. 503 ; F. B. I. V., 581 ; Collett

Fl. Siml. 467 ; Prain Beng. PI. 965 ; Cooke Fl Bomb, ii, 638. Urtica
siiffruticosa, Boxh. Fl. Ind. iii, 584.

A perennial herb, very variable as to size and habit, glabrous, hoary
or pubescent. Stem erect or prostrate, 6-20 in., stout or slender.

Leaves opposite or alternate, -1^ in. long, ovate to lanceolate, obtuse,
acute or acuminate, entire, hairy ; base acute or rounded ; lateral

nerves 1 pair above the 3 basal ones
;
petioles |- in. ; stipules

ovate, acuminate, ciliate. Flowers strigose with simple or hooked
hairs. Male flowers : Sepals 4, dorsally rounded, acute. Stamens
4. Pistillode small, clavate. Fem. flowers : Perianth tubular,
persistent, ribbed, 2-fid. at the apex, closely investing the achenes.
Achenes -5^, in. long, broadly ovoid, shining.

Abundant within the area and often met with as a garden weed. Dis-
TRiB. : Throughout trop and sub-trop. India and in Ceylon, ascend-
ing to 7,000 ft. on the Himalaya ; eastwards to Burma and south
to Malay Peninsula and Islands, also in China.

Var. alienata, Wedd. in F. B. I. F. Ic. P. nana, Don Prod. 60. Urtica
alienata, Linn. ; Eozh. Fl. Ind. iii, 582. It differs from the type
in having the leaves mostly opposite, long-petioled and ovate, and
the leaf-base is usually rounded. It is said to be common in India,
but I have seen no specimens from the Upper Gangetic Plain.

3. P. paatandra, Benn. PI. Jav. Bar. 64, t. 14 ; F. B. I. V, 583 ;

Watt E. D. ; Collett FL Siml. 468 : Prain Beng. PI. 965 ; Cooke
Fl. Boinh. ii, 638. Urtica pentandra, Roxb. Fl. Ind. iii, 583.

A tall erect glabrous perennial herb, 2-3 ft. high ; stem terete below,
usually angular above, diffusely branched. Leaves sessile or shortly

stalked ; the lower opposite, 1-4 in. long, oblong-lanceolate, acute
or acuminate, strongly 3-nerved, ciliolate ; the upper much smaller

than the lower ones and mostly alternate, linear-oblong, acuminate
or cuspidate, exceeding the flower-clusters, the base often cordate.

Flowers in clusters in the axils of the floral leaves (bracts) of an erect

or nodding terminal spike up to 18 in. long. Male flowers stalked,

truncate in bud, ciliate. PeriantK o-partite. Stamens 5. Fem.
FLOWERS : Perianth (in fruit) with 2 or 3 broad lateral wings.

Dehra Dun (Gamble and Duthie), Pilibhit (Duthie), Gorakhpur
(Burkill). DiSTRiB. Trop. Himalaya from Kangra eastwards to

Assam Khasia Hills and Bengal and south to Orissa and Kanara,
extending to Afghanistan. Java and China. A very variable species

of which four varieties are described in Fl. Br. Ind.
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10. VILLEBRUNEA. Gaud. ; Fl. Brit. Ind. V, 589.

Trees or shrubs. Leaves alternate, petioled, entire or crenulate
penninerved or 3-nerved at the base ; stipules partially connate
intra|K'tiular. Flowers dioecious, densely capitately fascicled,

fascicles solitary or laxly cymose ; bracts small, often linear

;

bracteoles cup-shaped, sometimes connate. Male flowers : ; eri-

anfh 4- partite ; segments ovate, acute, valvate or slightly imbricate,

subglobose in bud. Stamens 4 ; Pistillode obovate—clavate.

Fem. flowers. Perianth tubular, adnate to the ovary ; mouth
narrowed, minutely toothed. Ovary erect, covered by the ad-
herent perianth ; stigma sessile, small or discoid, ovule erect.

Fruit a crustaceous achene, adnate to the slight fleshy perianth.

Seed straight, often acuminate, testa membranous, albumen usually

scanty, cotyledons broadly ovate.—Species about 8, in India and
the Malay Archiijelago extending to Japan.

V. frutescens, Blume Mus. Bot. Lugd. ii, 16H ; Brandis For.

FL 406; Ind. Trees 610; F. B. I. \\ 690 ; Watt I .D., Kanjilal
For. Fl. {ed. 2), 3S2 ; Gamble Man. 659 ; Collett Fl. Sijnl. 46S,

Urtica frutescens, Boxb. Fl. Ijnd. in, 689.

A shrub or small tree with slender pubescent branches ; bark dark-grey»
rough. Leaves membranous, 4-8 in. long, elliptic, oblong lanceolate
or ovate, rarely suborbicular, acuminate or ca date, crenulate except
towards base ; base rounded or subcordate, 3-nerved to the middle
and ijenninerved above, sparsely plose on the upper surface, grey
or white l^eneath with wooll}' hairs, or glabrate

; petioles i-4 in.

long ; stipules ^ in., lanceolate, pubescent. Flowers in subsessile
clusters or short cymes in the axils of the previous year's leaves.
Fruit of many minute dry ovoid nuts, surrounded at the base by
the flet^hy perianth and bracteoles.

Dehra Dud, often found bj^ the sides of water-courses, and eastwards
along the sub-Himalayan tracts of Kohilkhand and X. Uudh. Dis-
TRiB. : C>uter Himalayan ranges from the Sutlej to Sikkim, ascending
to 5,000 ft. ; alt-o in A.s.sam and on the Khasia Hills, and on the
Nilgiris in S. India, extending to China and Japan. The fibre is

used for rope.'*.

11. DEBREGEASIA. Gaud. ; Fl. Brit. Ind. V, 590.

Shrubs or trees. Leaves alternate, petioled, serrate-cr^nate,

3-nerved at the base ; stipules connate, intra petiolar, 2-fid. Ftowers
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moncBcious or dioecious, in dense globose panicled spicate or

sessile clusters, bracts of male clusters scarious. Male flowers :

Perianth usually 4 (rarely 3 or 5)-partite, lobes valvate. Stamens

4, rarely 3 or 5, inflexed in bud. Pistillode glabrous or woolly

at the base. Fem. flowers : Perianth ovoid or obovoid, with a

contracted and minutely toothed mouth, succulent in fruit. Ovary

straight, included ; stigma sessile, pennicillate ; ovule erect. Fruit

an achene, at first adnate to the fleshy perianth. Seed with mem-
hranous testa, albumen copious or scanty, cotyledons short and
broad.—Species 5, in Trop. Asia and Africa.

Flower-heads in 2-chotomous cymes ; male
sepals exceeding the bracteoles ; leaves clothed

beneath with ash-coloured tomentum . . \. D. velutina.

Flower-heads sessile or subsessile ; male sepals f- !•

shorter than the bracteoles ; leaves clothed **
^

beneath with snow-white tomentum . . 2. D. hypoleuca.

1. D. velutina Gaud, in Bot. Voy. Bonite t. 90 ; F. B. I, V, 590 ;

Watt E. D. ; Comm. Prod. Ind. 160 ; Kanjilal For. Fl. led. 2),

383 ; (amble Man. 660 ; Cooke Fl. Bomb, ii, 640 ; Brandis hid.

Trees 618. D. longifoha, Wedd. ; Brandis For. Fl. 405.—Yem.
Tushidri, sidru (Dehra Dun).

A tall erect shrub or small tree ; bark thin, brown, rough ; branches

and petioles pubescent or tomentose. Leaves 2-7 in. long, linear

or oblong-lanceolate, acuminate, serrulate, upper surface rugose,

pubecent or scabrid and dark-green, veins prominently reticulate
;

lower surface ashy-tomentose ; base rounded or acute, 3-nerved

.and with 2-3 pairs from the mid rib above ;
petioles |-1J in. ; stipules

scarious, 2-fid. Flowers in compact heads, arranged in lateral 2-

chotomous cymes. Male flowers : Sepals 4, exceeding the brac-

teoles. Stamens 4. Fem. flowers : Perianth tubular, with a

small 4-toothed mouth. Fruiting clusters i in. in diam., consisting

of an aggregation of fleshy perianths and their contained achenes.

Dehra Dun and eastwards along the Sub-Himalayan tracts. Flowers

during July and Aug. and the fruit ripens during the cold seasons

DiSTRiB. : Sub-trop. Himalaya up to 5,000 ft. from Garhwal to Sikkim,

also in Assam, and on the Khasia Hills ; and from Konkan to S.

India and Ceylon, extending to Java. The strong fibre yielded by
the stems is used for ropes and bow-strings. The orange-coloured

ripe fruit resembles a small raspberry and is eaten. H^.^ p^ &. |^,^
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2. D. nypoclnca, Wcdd. Monogr. 463, t. 16 ; F. B. I. V, 69,

Waft E. D. ; Comm. Prod. Ind. 160 ; Kanjilal For. Fl. {ed. 2)

3S3 ; Gamble Man. 660 ; CoUeU Fl. Sirnl. 468. D. bicolor, Wedd.
Brandts For. Fl. 405. Urtica bicolor, Boxb. Fl. Ind. Hi, 6S9;
Boelmieria salicifolia, Don Prod. 60.—Vern. Sansdru (Dehra Dun).

A large shrub with a thir grey bark ; branches and leaves beneath
clothed with snow-white wool. Leaves somewhat coriaceous, 3-6

in. long, lanceolate or oblong-lanceolate, acuminate, serrulate,

scabrid \^ith minute round elevated white dots on the upper surface,

densely clothed beneath with white tomcntum ; base rounded or

acute ; main nerves 3 from the base, and with 3-5 pairs from the
midrib above ; petioles ^-1 in. ; stipules 2-fid. Flojvers usually
dioecious, arranged in rounded sessile or subsessile axillary heads.
Male flowers : Sepals 4, shorter than the bracteoles, white-
tomentose outside. Statnens 4. Fem. flowers : Perianth tubular,
narrowed to a minute 4-toothed mouth.

Dehra Dun and Siwalik range in the Bijnor district. Flov/ers in March
and April and the fruit ripens June-Aug. Distrib. : Sub-tropical
and Temp. Himalaya from the Sarda river in Kumaon westwards
to the Indus, up to 6,000 ft. ; also on the Punjab Salt range and
extending to Afghanistan, W. Asia and Abyssinia. The fibre of the
st€ms is much used for making ropes. The fruit becomes yellow
when ripe and is eaten.

12. MAOUTIA, \^'edd. • Fl. Brit. Ind. v, 592.

5?hrubs. Leaves alternate, petioled, crenato, 3-nerved, white-

tomentose beneath ; stipules connate, intrapetiolar. Flowers minute,
monoecious or sometimes androgynous, in small cymose globose

heads. Male flowers : Perianth 5-part., valvate. Stamens 6,

inflexed in bud. Pistillode woolly. Fem. flowers : Periatith none.

Ovary straight, stigma penicillate, ovule erect. Fruit an ovoid
achene, with a crustaceous or fleshy pericarp. Seed with mem-
branous testa, cotyledons elliptic or oblong. Species 8, in Trop.

Asia and Polynesia.

M. Puya, Wedd. in Ann. Sc-Nat. Ser. 4, i. 103 ; Boi/le III 333 ;

Brandis For. Fl. 406 ; Ind. Trees 619 ; F. B. I. V, 592 ; Watt E. D. ;

Comm. Prod. Ind. 163; Kanjilal For. Fl. {eil. 2), 384; Gamble
Man. 660. Boehmcria frutesceris, Don Prod. 59 {not of Thunb.)
Vern. Pua, poi (Hind.), dhaul-kugshi (Dehra-Dun)—Nepal Hemp.
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A shrub, with dark-grey bark marked with vertical lines of brown
lenticles ; branches clothed with long soft hairs. Leaves membra-
nous, 4-8 in. long, elhptic, caudate-acuminate, coarsely dentate with

large triangular teeth, scabrid above, intensely white beneath with

densely matted soft hairs except on the pubescent nerves, promi-

nently 3-nerved from the rounded or subacute base, and with 3-4

pairs of lateral nerves from the midrib above ;
petioles 1-5 in. long

;

stipules lanceolate, 2-fid. Flowers minute, in small round unisexual

or andi'ogynous heads which are arranged in slender axillary and

terminal cymose panicles shorter than the petioles. Achenes gibbously

ovoid, trigonous, hispid.

Dehra Dun, and Siwalk Range, in ravines and on banks of streams ;

also eastwards along the Sub-Himalayan tract. Fl. and fr. May to

November. Distkib : Outer Himalaya eastwards from Garhwal up
to 4,000 ft. ; also on Khasia Hills and extending to Burma and
Japan. The plant yields a strong fine white fibre suitable for making
fishing nets and lines, and was formerly known as the wild rhea

of Sikkim.

13. MORUS, Linn. ; Fl. Brit. Ind. v, 491.

Trees or shrubs with milky juice. Leaves alternate, entire or

toothed or 3-Iobed, base 3- 5-nerved ; stipules small, lateral, cadu-

cous. Flowers monoecious or dia'cious, spioate. Male flowers in

elongate catkin-like spikes. Sepals 4, imbricate. Stamens 4, in-

flexed in bud. Pistillode turbinate. Fem. flowers in long and
cylindric, or in short oblong or subglobose spikes. Sepals 4, decus-

sate, imbricate, accrescent and succulent in fruit. Ovary included,,

straight, 1-celled ; style central, 2-part. or 2-fid. ; ovule pendulous.

Fruit of many achenes enclosed in the succulent perianths and
aggregated in berrylike spikes or heads. Seed subglobose, albumen
copious, fleshy, embryo incurved ; cotyledons oblong, equal, radicle

ascending. Species about 10, in temperate and tropical regions.

1. M. indica, Linn. Sp. PL 986 ; JRorb. Fl. Ind. Hi, 596 ; Royle

III 337 ; Brandis For. Fl. 408 ; Ind. Trees 612 ; F. B. I. F, 492 ;

Watt E. D. ; Comm. Prod. Ind. 785 ; Kanjildl For. Fl. (ed. 2) 365 ;

Gamble Man. 635 ; Prain Beng. PI. 968 ; Collett Fl. Siml. 457

;

Cooke Fl. Bomb, ii, 658 ; M. par\dfoUa, Royle I. c.—Vern. Tut, tutris

sia tut, sia tunt. Small-leaved mulberry.
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A deciduous tree or shrub. Leaves ovate, caudate-acuminate, coaraely
and unequally serrate, 2-5^ in. long, pubescent, or scabrous when
old, Male spikes lax, on short slender peduncles. Fern, spikes

short, ovoid. Sepals 4, the two inner flat or concave, the outer ones
more less keeled ; stj'les long, hairy, connate high up. Fruit dark-
purple when ripe.

Wild on the outer Himalayan ranges up to 7,000 ft., and on the Sub-
Himalayan tract eastwards to Sikkim and Upper Burma. It is

largely cultivated as a shrub in Bengal and Burma for feeding .silk-

worms, as well as on the Nilgiri Hills. In N. India the new foliage

and flowers appear in February and March and the fruit ripens in

May. The wood is hard and close-grained.

2. M. laevigata. Wall. Cat 4649 ; Royle III 337 ; Brandis For.

Fl. lOy ; hid. Trees 613 ; Gamble Man. 636 ; Prain Beng. PL 968 ;

Cooke Fl. Bomb, ii, 658. M. cuspidat^i, ira//.-Vern. Tut.

A large or medium-sized tree
;
young shoots stipules and bud-.scales

clothed with long soft hairs. Leaves 3-7 in. long, ovate, cuspidate,

finely serrate, often cordate at the base ; petioles 1-1^ in. Spikes

drooping, male spikes very hairy, the female almost glabrous. Sepals

of fem. thin, two inner flat, outer ones keeled. Styles nearly free,^

papillose from base. Fruit long, cylindric, yellowish-white, insipid.

Tropical and subtrop. Himalaya from the Indus to Assam, wild and
cultivated, ascending to 4,0i00 ft., ali>o in Burma. A variety {M.
viridis, B.-Hani.) with the leaves rounded at the apex is cultivated

in Behar.

3. M. alba. Linn.; Roiile III. 336 ; Roxb. FL hid. Hi, 594 ; DC.
UOrig. PL Cult. 119 ; Brnndis For. FL 407, t. 47 ; hid. Trees 612 ;

F. B. I. V, 492 ; Watt E. D.; Comm. Prod. Ind. 784 ; Gamble Man.
634 ; Kanj Hal For. FL {ed. 2) 364 ; Collett FL SimL 457 ; Cooke FL
Bomb, ii, 658. M. tatarica,— Vern. Tvt, tutri, tuntri.AN\\\tQ

Mulberry.

A small or medium-sized deciduous tree ; young parts petioles and
underside of leaves more or less pubescent. Leaves 2-.'i in. long or

more, ovate, acute, dentate or often lobed ; upper surface usually

glabrous ; ba.«e cordate ; jxjtioles ^-1 in. Flowers on short ovoid

spikes, monoecious, the male and female often on distinct branches.

Sepals of fem. fls. 4, the two inner flat or concave, the outer ones

keeled. Styles free. Fruiting spikes white or red, sweet.
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This is the Mulberry which has been used chiefly throughout north-
western India for supplying food for silkworms. For this purpose, as
well as for the sake of its edible fruit, it is widely cultivated in the
Punjab, Kashmir and in many other parts of the N. W. Frontier.
-A.lthough often met with as apparently wild in many places, its

original home is probably x in N. Asia or China. Within the area
of this flora the young leaves and the flowers appear in February.
The fruit, which ripens during May and June is much eaten by the
People, by whom many distinct forms are recognized, varying in the
size of the tree and in the shape and colour of the fruiting spikes.

The wood is much used in making furniture and agricultural imple-
ments, and on many of the Punjab rivers for boat-buUding. The
leaves afford excellent fodder for sheep and goats, and the twigs are

used for binding loads.—Closely allied to the preceding species is

1\1. ATROpTJKPHREA, Roxh. Fl. Ind. in, 595. It was introduced from
China, and is now cultivated in various parts of India. The leaves

are cordate, serrate and rarely lobed, smooth, and the long cylindric

fruitinsc spikes are dark-purple when ripe.—M. nigra, Linn. ; Brandis
For. Fl. 407 ; D. C. VOrig PL Cult. 121. Vern Shah tut. {Black
Mulberrv/). This tree is extensively cultivated in the Peshawar
VaUey, in Kashmir, also in many parts of the N. W. frontier, and
beyond in Baluchistan and Afghanistan. It is also grown in Europe,
in W. and Cent. Asia and in China. Its original home is not knowr
with certainty, though it is said to be wild in Persia, whence it was
introduced into Greece and Italv.—M. serrata, Roxh. Fl. Ind. Hi,

596 ; Brandis For. Fl. 409 ; Ind. Trees 012 ; Gamble Man. 635 ; Kanji-
lal For. Fl. 365.—Vern. Kiimi, himii, tut, t2int.—A large deciduous
tree, cultivated in Dehra Dun, but wild on the outer ranges of the

W. Himalaya up to 9,000 ft. Leaves 2-8 in. long, broadly ovate-

cordate, acumi ate, coarsely toothed or serrate, softty pubescent
beneath. Flowers dioecious. Styles hairy, connate below. Fruit
shortly cylindric, purple and sweet when ripe. The wood, which
seasons well and takes a fine polish, is valued for cabinet work and
is also used for making agricultural implements and tennis bats.

The tree is often lopped for cattle fodder.

14. STREBLUS. Lour. ; Fl. Brit. Ind, v, 489.

Unarmed shrubs or trees with milky juice. Leaves alternate,

penninerved, scabrid ; stipules small, lanceolate. Flowers axiUary,

usually dioecious ; males in peduncled heads or spikes ; iejn. flowers

solitary or 2-4 together, stalked, bracteate. ]\Iai.e flowers. Sepals
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4, imbricate. Stamens 4, inflexed in bud. PisliUode dilated at

the top. Fem. flowers. Sepals 4, imbricate, embracing the ovary.

Omry straight, retiise ; style central, with very long arms, ovule

pendulous.
^
Fruit membranous, straight, subglobose, laxly covered

by the ])ersistent ]>erianth. Seed globose, testa membranous,

aibumen none, embryo globose ; one cotyledon very large, fleshy,

embracing the smaller one and the ascending radicle.—Species 2,

Indian and Malayan.

S. asper, Lour. Fl. Cochinch. ii, 615 ; Brnndis For.FL 410 ; Ind.

Trees 615 ; F. B. I. F. 489 ; Wait E. D. ; Kanjilal {ed. 2), 362 ;

Gamble Man. 632 ; rrain Beng. PL 962 ; Cooke Fl. Bomb, ii, 642.

Trophis aspera, Reiz. {exl. syn.) ; Roxb. Fl. Ind. Hi, 7(57.—Vern.

Siora (Hind.), dahia and huchna (Saharapur), rusa (Oudh).

A small usually gnarled evergreen tree attaining 20 ft. in height, hut

very frequently merely a shrub. Bark thick, soft, grey or greenish-

white or brown, becoming rough when old. Branchlets many,

rigid and often much interwoven, pubescent. Leaves 2-4 in. long,

eUiptic or rhomboid or obovate, acute or acuminate, margins more or

less toothed towards the apex, rough on both surfaces with minute

raised dots especially beneath; main lateral nerves 4-6 pairs ;
petioles

about yV in. long ; stipules obliquely lanceolate. Flowers usually

dioecious". Male flowers in shortly stalked globose heads.

Perianth campanulate. Sepals hairy outside. Fem. flowers
solitary, on slender axillary usually fasicled pedicels \ in. long. Fniit

a 1 -seeded subglobose berry about the size of a pea, yellow when
ripe.

Common along river-banks and in hedges near villages, especially in

Bundelkhand and in the Sub-Himalayan tracts of Rohilkhand and

N. Oudh. Flowers Jan-. March, fruiting May-July. The new leaves

appear in March. Distrib. Along the base of the W. Himalaya

eastwards to Bengal and througli C. W. and S. India to Ceylon ;

extending to Burma, Siam and China. The wood of this tree resem-

bles that of a fig. It is useful, however, by reason of its toughness

and elasticity. The rough leaves are used for |X)lishing wood and

ivory. The tree is much lopped for fodder, and the fruit is eaten.

15. CUDRANIA, Trecul ; Fl. Brit. Ind. v, 538.

Shrubs, often scandent, or small trees, usually spinous. Leaves

alternate, entire, penninerved ; stipules lateral, small. Flowers
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dioecious, bracteolate. ]\Iale flowers : Sepals 3-5, oblong, obtuse,

adnate to 2-4 bracts, imbricate. Stamens 4, erect, more or less

adnate to the sepals. Plstillode subulate or obsolete. Fem.
FLOWERS : Sepals broader than in the male, embracing the ovary.

Ovary straight ; style terminal, simple or 2-armed ; arms stout or

slender ; ovule pendulous. Fruit of ovoid compressed crustaceous

achenes enclosed in the enlarged fleshy bracts and perianth and
forming globose and fleshy heads. Seed with a membranous testa,

albumen scanty, cotyledons twisted and folded, embracing the

slender upcurved radicle.—Species 3 or 4, in Asia, E. Africa,

Australia and New Caledonia.

C. javanensis, Trecul in Ann. Sc. Nat. Ser. 3, VIII, 123; Brand.

For.Fl. 425; hid. Tress 614; F. B. I. F., 538; Watt E. D.;

Kanjildl For. Fl. {ed. 2), 378 ; Gamble Man. 651 ; ^ rain Beng. PI.

970.—Vern. Manda.

A large straggling or subscandent spiny shrub or small tree ; bark
smooth, thin, yellowish-brown, with oblong horizontal lenticels ;

branchlets pubescent ; spines usually curved. Leaves glabrous

subcoriaceous, 1-4 in. long, oblong or obovate to oblanceolate, obtuse,

acute or acuminate ; base obtuse ; lateral nerves slender, 8-10 pairs ;.

petioles ^ in. or less. Flower-heads solitary or in pairs, pubescent

;

the males j in. across ; the female-heads enlarging to | in. in diam.

when in fruit. Fem. flowers : Perianth -lobes 4, thickened and
velvety at the tips. Styles 2-fid. Fruit an irregularly shaped com-
pound berry somewhat resembling a small custard-apple (Anona)^

pinkish-orange and velvety when ripe.

Dehra Dun and Siwalik range and eastwards along the sub-Himalayan
tracts of Rohilkhand and N. Oudh. Flowers Apr. -June, and the fruit

ripens in Aug. Distrib : Trop. Himalaya from the Sutlej eastwards
to Sikkim ; also Khasia Hills, E. Bengal, Orissa and Ceylon ; extend-
ing to Burma, the Malay Peninsula, China, East Africa and Australia.

The wood is used as fuel and the ripe fruit is eaten. The leaves of

this shrub are often attacked by a fungus which converts them into a
whitish brittle mass. This substance which is known by the name of
' Mande-ki-roti ' is eaten by the villagers in Dehra Dun. This shrub
bears a great resemblance to Plecospermum spinosum both in habit

and foliage, but in the latter the stamens are inflexed in bud, as in

the tribe Moreoe, and the spines are and more slender and nearly

straight. I have seen no specimens of Plecospermum from within

the area of this flora and I am inclined to beheve that Cudrania
javanensis has often been mistaken for it.
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16. ARTOCARPUS, Forst. ; Fl. Brit. Ind. v, 539.

Evergreen trees with milky juice. Leaves alternate, coriaceous,

often very large, entire or pinnately lobed, penninerved, stipules

lateral. Flowers monoecious, densely crowded on globose or oblong

unisexual solitary usually axillary receptacles often mixed with

scale-like bracts |>eltate bracts. Male flowers : f'erianth 2-4-

lobed or partite ; lobes obtuse, concave, valvate or slightly im-

bricate. Stamen 1, erect. Pistillode none. Fem. flowers.

Perianth tubular, confluent below with the receptacle, limb minute.

Ovart/ straight, style central or lateral ; stigma entire, rarely 2-3-fid.,

ovule pendulous. Fruit a much enlarged fleshy oblong cylindric

globose or lobed receptacle, clothed bearing on its outer surface the

accrescent fleshy perianths and carpels (anthocarps), which have

hard spinous or truncate or paramidal or flat apices. Achencs

deeply sunk in the fleshy mass. Seed pendulous, exalbuminous,

embryo straight orincurved, cotyledons fleshy ; radical very short,

superior.—Species about 40, in Trop. Asia, Malaya, China and the

Pacific Islands.

A. Lakoocba, Roxh. FL Ind. Hi, 524 ; Boyle III. 337 ; Brandis

For. Fl. 426 ; Ind. Trees 612 ; F. B. I. V., 543 ; }Yatt E. D. ; Kiyig

in Aim. B. Bot. Gard. ii, 14, t. 13 ; Kanjilal For. Fl. (ed. 2), 379 ;

Gamble Man. Ind. Timh. 655 ; Prain Beng. PL 971 ; Cooke FL Bomb,

ii, 657.—Vern. Barhal, dhen.

A large deciduous tree 50—60 ft. high, with a wide-spreading head ;

bark thick, rou^h, dark-frrey
;
young parts clothed with soft crey

or tawny tomentum. Leaves subcoriaceous, 4-12 in. long, oblong

elliptic or subobovate, entire or (or the young shoots) sometimes
serrate, dark-green glabrous and shining above, softly tonientose

beneath ; base rounded or truncate ; main lateral nerves 6-12 pairs

with conspicuous reticulations between ;
petioles ^-1 in. long, ] tubes-

cent when young ; stipules lanceolate, caducous. Flowers in axillary

globose shortly stalked heads, the male and female heads from

different axils ; bracteoles peltate, pubenilous. Male flowers :

Sepals 2-3, truncate, pubcrulous. Stamen 1, its filament tapering

from a broad base ; anther exserted, short, broad, 2-celled. Fem.

FLOWERS : Fruit-clusters 2-3 in. in diam. lobulate, smooth, velvety,

yellow when ripe. Achenes surrounded by the fleshy perianths, the

whole immersed in a common fleshy receptacle.
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Dehra Dun,and eastwards in the Sub-Himalayan tracts of Rohilkband
and N. Oudh, usually in swampy ground. Often planted in gardens

within the area and by roadsides. The leaves fall during the cold

season and are again renewed with the flowers at the beginning of the

hot season. Distkib : Trop. and Subtrop-Himalaya, ascending to

4,000 ft. in Kumaon, also eastwards to Burma and i-outh to Travan-
core Ceylon and Malacca. The fruit is largely eaten by the natives

of India, either cooked or raw, or as a pickle. A fibre suitable for

cordage is obtained from the bark, and the wood yields a yellow dye.

A. IKTEGRIFOLIA, Linn. f. Suppl. 412. A large evergreen tree with

leaves 4-8 in. long, thickly coriaceous and glabrous. Fruit 1-2|^ ft.

long. The tree is largely cultivated throughout the warmer parts

of India and in Burma and is quite wild in the forests of the Western
Ghats. The fruit, v;hich is known generally as the Jack-fruit, is

much eaten as are also the seeds which are cooked. The wood, which
somewhat resembles that of mahogany, has been extensively used in

the manufacture of furniture.

A. INCISA, Linn. f. Suppl. 411 is the Bread-fruit tree, a native of the

Pacific Islands. It is cultivated in some of the hottest parts of India,

but it does not thrive well if planted at any great distance from the

sea.

17. FICUS, T.iim. ; FL Brit. Ind. v, 491

.

Trees or shrubs, sometimes scandent or epiphytic ; juice milky.

Leaves alternate, rarely opposite, entire lobed toothed or serrate ;

stipules enveloping the bud, cadacous. Floivers minute, usually

monoecious, on the inner walls of a fleshy receptacle, the mouth of

which is closed by imbricate bracts ; florets often mixed mth brac-

teoles, of four forms : male, female, gall and (rarely) neuter ; recepta-

cles usually androgynous, the males nearest the mouth ; male fern,

and gall flowers sometimes occur in the same receptacle, or males

and galls may be in one set, females and neuters in another, or m.ales

and galls in one set, females only in another. IMale flowers

:

Perianth 2-6-fid, or-partite. Stamens 1 or 2, rarely 3-6, erect in

bud. Neuters. 1 eriantJi 3bS in males. Fem. flowers: 2^ erianth.

as in the male or imperfect or obsolete. Ovary straight or oblique,

style excentric ; stigma entire or 2-armed, acute or obtuse ; ovule

pendulous. Gall flowers: l-erianth as in female. Ot'ar?/ contain-

ing the pupa of a hymenopterous insect ; style short, often dilated

upwards. Fruit an enlarged hollow cup-shaped closed recep-
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tacle, the inner wall studded with crustaceous or fleshy achenes.
Seed pendulous, testa membranous, albumen scanty, embryo curved'
radicle ascending.—Species about COO, mostly tropical.

For full information regarding the figs of British India see Sir Georcre
Kmg's vahiablo monograpli published in Vol. I of the Annals of the
R. Botanic Gardt>n, Calcutta in 1888.

Section I. Pal^omorphe. Male flowers
with 1 stamen and a rudimentary pistil
in the same receptacle with gall flowers

;

female flowers in separate receptacles :

—

A large epiphytic climbing shrub with
thinly coriaceous leaves and small stalked
globose receptacles . . . .1. F. parasitica.

Section II. Urostigma. Flowers unisexual,
rarely neuter. Male gall and fem. flowers in
the same receptacle. Male flowers usually
monandrous. Leaves alternate, entire,
rarely membranous (see F. infcctoria). Re-
ceptacles axillary or from the scars of fallen
leaves, 3-bracteate at the ba.se.—Usually
trees or powerful climbers, epiphytic at least
in early life :

—

Petioles J-J in. long, rarely (in F. bengalensis)
as much as 2 in., never jointed to the
blade :

—

Receptacles sessile :

—

Leaves more or less hairy, at least when
young, main lateral nerves much
stronger than the secondary ones :

—

Leaves obtu.se at the apex, glabrous
above, puberulous beneath when
young

; petioles up to 2 in. long
;

receptacles globo.se, ,• in. in diam.,
red and downy when rii^e.—A large
wide-spreading tree with many
aerial roots from the main bran-
^^^^ • • • . . . 2. F. bengalensis.
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Leaves bluntly apiculate, persis-

tently tomentose
;
petioles -1 in.

long ; receptacles globose, \'\ in.

in diam., grey-tomemtose.—A large

tree with a few aerial roots from
the main branches

Leaves small, glabrous on both sur-

faces ; nerves close, the primary
lateral ones hardly stronger than the

secondary ; receptacles about i in. in

diam., smooth, yellowish or red

when ripe.—A large evergreen tree

Avith usually a few aerial roots from
the lower branches, often epiphytic .

Receptacles distinctly stalked ; leaves

elliptic-oblong or lanceolate, bluntly

acuminate at the apex and narrowed to

the 3-nerved base, glabrous and shin-

ing above.—A tall evergreen tree .

Petioles rarely less than 2 in. {See F. injec-

tor ia), sometimes jointed to the blade :

—

Leaves 5-7 nerved at the base :

—

Leaves terminating at the apex in a

slender tail about i the length of the

blade ; base rounded or truncate

;

stipules minute ....
Leaves narrowed at the apex into a

cusp about \ the length of the blade
;

stipules ^-1 in. long. :

—

Base of leaf truncate or slightly nar-

rowed into the petiole, usually

5-nerved ; receptacles sessile, in

pairs, axillary or from leaf-scars.

—

A medium-sized tree .

Base of leaf usually cordate, never
narrowed into the petiole, always
7-nerved ; receptacles usually

shortly stalked, in pairs or clusters

from below the leaves.—^A small

glabrous tree or shrub, often epi-

phytic .....

3. F. iomentosa.

4. F. retusa.

5. F. glaberrima.

6. F. religiosa.

7. F. Rumphii.

8. F. Arnottiana.
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9. F. injectoria.

10. F. heterophylla.

Leaves 3-nerved at th.o base, the apex
abruptly acuminate.—A large spread-
ing (jeciduous glabrous tree, often an
epiphyte in early life ....

Section III. Sycidium. Flowers unisexual.

Male and gall flowers in one set of recept-

acles, fern, flowers in separate receptacles.

Male flowers monandrous.

Leaves alternate, polymorphous, entire

toothed or variously lobed, more or loss

scabrid on both surfaces.—A small creep-

ing shrub, rarely an epiphyte .

Section IV. Covellia. Flowers unisexual.

Male and gall fls. in same receptacle ; female
fls. in separate receptacles. Male fls.

monandrous ; sepals 3-4. Perianth of

fern. fls. gamophyllous, short or none, rarely

of 4-5 sepals. Leaves alternate or opposite.

Receptacles on long leafless branches from
near the base of the stem or subhypogeal,
or on tubercles of the trunk, and larger

branches, rarely axillary :

—

Receptacles in the leaf-axils, or in fascicles

from the stem and larger branches :

—

Leaves ovate-oblong or subobovate,
usually opposite ; receptacles axillary

and from tubercles on the stem.—

A

shnib or medium-sized tree with hollow
branches ......

Leaves narrowly lanceolate or oblanceo-
late, opiX)sito, crowded ; receptacles

solitary', stalked, subglobose, ixillary

or on short leafless branches from the old

wood ; young parts densely but deci-

duously hirsute.—A low shrub, usually

found in rocky beds of streams . . 12. F. laminosa^

Receptacles in pairs or clusters on scaly

usually leafl(«ss branches from near the

base of the trunk ; leaves alternate, more
or less scabrid or hispid-pubescent, basal

lobes very unequal.—A low tree with
reddish bark. . . . . . 13. /". Cunia.

11. F. hispida.
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14. F. scandens.

15. F. foveolata.

16. F. palmata.

Section V. Ettcyce. Flowers unisexual.

Male and gall flowers in one set of receptacles

,

fern, flowers in separate receptacles. Male

fls. usually diandrous (rarely l-andr. in F.

scandens, or 3-andr. in F. foveolata). Recep-

tacles axillary, usually small.—Scandent or

erect shrubs or smaU trees, rarely epiphytic.

Creeping or climbing shrubs :

—

Leaves broadly ovate or elliptic, their

length not twice the breadth ; male fls.

rarely l-andr ; receptacles on long

stalks.—A scandent or creeping shrub,

often rooting from the nodes

Leaves oblong, their length more than

twice the breadth ; male fls. rarely 3-

andr. ; receptacles sessile or nearly so.

—

A creeper or lofty climbing shrub

An erect shrub or small tree with more or

less scabrid entire toothed or 3-5-lobed

leaves ; receptacles stalked

Section VI. Neomokphe. Flowers unisexual.

Male and gall fls. in one set of receptacles,

fem. fls. in a separate set (except in F.

glomerata which has male fem. and gall fls.

in the same receptacle as in Sect. Urostigma).

Male fls. 2-andr. (rarely 3-andr. in F. Box-
burghii). Perianth inflated, 3-4-sepalous.

Receptacles often very large, in clusters

from tubercles on the stem and larger bran-

ches, or in F. glomerata with a few
axillary pairs.—Trees with alternate leaves,

never epiphytic :

—

Leaves subcoriaceous, 5-15 in. long, broadly
ovate or rounded, usually deeply cordate

at the strongly 5-7-nerved base ; recept-

acles 2^ in. in diam. or more, in clusters

low down on the trunk . . . .17. F. Roxhurghii.

Leaves membranous, 4-7 in. long, ovate-

oblong or-elliptic-lanceolate, rounded or

acute at the 3-nerved base ; receptacles

1-1|^ in. across, on scaly stalked panicled

branclilets from the trunk and larger

branches, rarely in the leaf-axils . . 18. F. glomerata.
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1. r. parasitica, Kwn. ex Willd. in Mem. Acad. Berol. 179S, 102 ;

Brandis Fur. Fl, 420. F. gibbosa, Blume, var. parasitica, King
Sp. Ficm 6, t. 2, fig. B ; F. B. I. V., 497 ; Watt E. D. ; Kanjildl

For. Fl. [ed. 2) 36S ; Prain Beng. PL 979 ; Cooke Fl. Bomb, ii, 644 ;

Brandis hid. Trees 599. F. Ainpelos, Kc&n. ; Roxb. Fl. hid. iii^

553. F. sclerophylla, Boxb. I. c. 546.—Vern. Chhanchri and dadu-

banda (Dehra Dun).

Usually an epiphytic climber ; branchlets scabcrulous ; bark thin,

smooth, greenish-yellow. Leaves alternate, thinly coriaceous, 3-6

in. long, more or less rhomboid, obtuse acute or acuminate, minutely
hispid above, scabrid and minutely hispid beneath ; base acute, often

unequal-sided, 3-nerved ; main lateral nerves 3-7 pairs, prominent
beneath and joining within the margin ; petioles y-k in. ; stipules

about as long as the petioles, ovate-lanceolate, convolute. Recep-

tacles stalked, solitarj- or in pairs or fascicled, axillary and from below
the leaves, }.-\ in. across, depressed- globose or subpyriform, without
basal bracts, scabrid and mammillate, yellow when ripe ; peduncle
as long as the receptacle, bracteate at the base. Male flowers near
the mouth of the receptacles containing gall flowers. Sepals 4-6,

linear, fleshy, hairy. /S7awe7i 1, filament short, united at the base to

an abortive pistil. Gall flowers : Perianth as in the male. Ovary
globose, smooth ; style short, lateral. Fertile ft^owers in separate

receptacles. Sepals 4, hyaline. Style elongate, lateral. Achene
obliquely ov^dd, slightly papillose.

Dehra Dun and eastwards along the Sub-Himalayan forest tracts
;

also in Bundelkhand ; often found as an epiphj'te on other species of

Ficus, such as pipal and banyan. Receptacles ripen Jan. -March.
DiSTRiB. Throughout India and in Ceylon extending to Burma and
the Andaman Islands. The rough leaves are used f'>r p 'lishing ivry
and wGjd, and the root-bark is used in native medicine ; the leaves
are given as fodder to cattle.

2. F. "bengalensls. Linn. Hart. Cliff. 471 So. 4 : Brandis For.

Fl. 412 ; hid. Trees 600 ; King Sp. Fie. 18, t. 13 ; F. B. I. V., 499 ;

Watt E. D. ; Comm. Prod. hid. 536 ; CoUett Fl. Siml. 459 ; Kanjilal

For. Fl. {ed. 2), 369 ; Gamble Man. 638 ; Prain Beng. PI. 970 ; Cooke

Fl. Bomb, ii, 645. F. indica, Liiin. ; Roxb. Fl. hid. Hi, 539 ; Royle

III. 339.—Vern Bor. bar, bargat—The Banyan tree.

A large nearly evergreen tree sometimes up to 100 ft. in height ; branches

horizontally spreading and throwing down ot intervals a succession

of aerial roots which form supports for the indefinite elongation of
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the main branches by which the circumference of this tree is extended.
Young parts softly pubescent. Leaves coriaceous, 4-8 in. long, ovate

or orbicular-ovate to elliptic, obtuse, entire, glabrescent above,
glabrous or minutely pubescent beneath ; base rounded or su bcordate
and with 3-7 nerves, the upper lateral nerves about 5-7 pairs and with,

conspicuous reticulate venation between ; petioles stout ^-2 in. long ;

stipules -1 in. long, coriaceous. Receptacles axillary, sessile in pairs,

globose, about in. in diam., puberulous and red when ripe and
with f broad rounded subglabrous coriaceous basal bracts. Male
flowers many, near the mouth of the recef)tacle. Sepals 4, lanceolate.

Stamen 1. Gall flowers : Perianth as in male. Style short. Fektile
flowers : Perianth shorter than in the male. Style elongate.

Common in the sal forests of Dehra Dun and Saharanpur and in the-

Sub-Himalayah tracts of Rohilkhand and N. Oudh ; also largely

planted by Hindus near villages and in the vicinity of their temples.

The new leaves appear March to May. Distrib. : Universally dis-

tributed throughout i.he plains of India and in Ceylon, either as a

planted tree or appearing spontaneously as an epiphyte on tombs or

old buildings, and also on the stems of various kinds of trees, often

entirely enveloping their stems and eventually killing them. The
common wild Date-palm is very often attacked, but owing to the

endogenous growth of their stems they are not usually destroyed.

The Banyan tree is believed to be quite wild in the Sub-Himalayan
forests and on the lower slopes of the Deccan Kills, also in damp
vallej's of Chota Xagpur. The foliage affords excellent fodder for

cattle and elephants.

3. F. tomentosa, Roxh. ex WillJ. ; Hort. Beng. 103 ; Fl. Ind.

in, 550 ; Brandis For. Fl. 414 ; Ind. Trees 601 ; King Sp. Fie.

22, t. 18 ; F. B. I. V., 501 ; Gamble Man. 640 ; I rain Beng. PI.

980 ; CooJce Fl. Bmnh. ii, 640.

A large shade-giving tree, but often an epiphyte ; bark smooth, greenish-

white ; aerial roots from the branches thin
;
young parts clothed

with rusty-grey tomentum. Leaves crowded towards the ends of

the branches, coriaceous, 2-5 in. long, elliptic-ovate or obovate,

obtusely acuminate, entire ; upper surface glabrous or nearly so, jTisty-

grev-to'mentose beneath ; base rounded or subcordate, 3-7-nerved

;

main lateral nerves above the basal ones about 5 pairs, prominent

beneath ; midrib with a broad smooth gland at the base
;
petiole

5-1 in. long, tomentose ; stipules \-\ in., densely woolly on the back.

Receptacles in pairs, axillary, sessile, globose, ^-| in. in diam., grey-

tcmentose"; apical scales, small, glabrous ;: basal bracts 3, large,.
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spreading, pubescent, sometimes 3-fid. when young. Male flowers
few, near the mouth of the receptacle. Sepals 4, lanceolate. Stamen
1. Gall flowers : Sep. 4, shorter than the smooth ovary ; style

short. Fertile flowers : Sep. as in the gall Howers ; style elongate.
Achenes tubcrculate.

Forests of Bundelkhand. The fniit ripens during the hot season.

DiSTRiB. : Southwards from Behar and Chota Nagpur through Central
W. and S. India, also in the drier tracts of Ceylon. It is very
destructive to buildings if allowed to encroach as an epiphyte.
The fruit is much eaten by birds.

4 F. retusa, Linn. Mantiss. 129 ; Brandis For. Fl. 417 ; Ind.

Trees 60S ; King Sp. Fie its 50, t. 61 and t. 84 ; F. B. I. F., 511 ;

Watt E. D. ; Gamble Man. 643 ; Prain Beng. PL 980 ; Cooke Fl.

Bomb, ii, 647.—Vern Ndndan.

A large or moderate-sized evergreen glabrous tree, often epiphytic ;

aerial roots few ; bark dark-grey, smooth. Leaves coriaceous, shortly
stalked, 2-3 in. long and nearly as broad, elliptic ovate or obovate,
rounded or shortly and bluntly acuminate at the apex, polished and
shining ; base narrowed into the petiole, 3-nerved ; main lateral

nerves 5-6 pairs above the basal ones, not more prominent than the
secondary ones, reticulatoly veined between

;
petiole ^^ in., stipules

lanceolate, ^ in. Receptacles about ^ in. in diam., sessile in pairs,

axillary or from the scars of fallen leaves, depressed-globose, smooth,
yellow or reddish when ripe ; basal bracts 3, spreading broadly ovate,

blunt, persistent. Male flowers many, scattered, sessile or shortly

stalked. Sepcds 3, subspathulate. Stamen 1, filament as long as the
cordate apiculate anther. Gall flowers sessile or nearly so. Sepals

3, oblong or broadly spathulate. Style short. Fertile flowers
usually sessile. Sepals 3, much shorter than those of the gall flowers.

Style short ; stigma cylindric or clavate. Achenes ovoid or obovoid

Bundelkhand (Edgeworth, Duthie), often on rocks. Distrib. : Chota
Nagpur and Behar and from Cent. W. and S. India to Ceylon ; also

in the Sundribuns and in the Andaman and Malay Islands, extend-

ing to Australia. This tree, when cultivated, affords an abundance
of cool shade and might be used more generally than it now is as a
roadside tree and in the formation of groves. Gamble states that

the wood in moderately hard and might be used for making furniture.

The small figs, are much eaten by pigeons.

Var. nitlda. King Sp. Ficus 51, tt. 62 and S4 Jig. P. ; F. B. I . V., 511 ;

Kanjilul For. Fl. {ed. 2), 370 ; Prain Beng. PI. 080. F. nitida, Thunb*
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Fie. 14. F. Benjamina, Willd. ; Roxb, Fl. Ind. iii, 550.—Vera
Kamrup.—Leaves 2-5 in. long, ovate or rhomboid-elliptic ; recept-

acles usually whitish.—Siwalik range at about 3,000 ft. (Kanjilal),

and in the forests of N. Oudh (R. Thompson, Duthie).—Distrib. :

Along the base of Himalaya from Kumaon eastwards ; also in Bengal,
Assam, Khasia Hills, extending to Burma and China. A very
handsome evergreen tree and suitable for planting in gardens if

sufficient space be allowed for the development of aerial roots from
the lower branches.

5. F. glaberrima, Blume Bijdr. 451 ; King Sp. Fie. 37, t. 43 ;

F. B. I. v., 506 ; Kanjilal For. Fl. {ed. 2), 370 ; GamhU Man. 640;

Prain Beng. PI. 080 ; Brandis Ind. Trees 600. F. angustifolia,

Roxb. Fl. Ind. iii, 554.—Vein. Kalcri, durla (fide Brandis).

A tall tree, glabrous except the branchlets and lower surface of leaves ;

bark light yellowish-brown, lenticellate. Leaves subcoriaceous,

5-8 in. long, elliptic oblong or ovate-lanceolate, bluntly acuminate,

entire, glabrous and shining above, puberulous beneath ; base acute,

rarely rounded. 3-nerved ; lateral nerves 8-10 pairs, nearly hori-

zontal, not very prominent ;
petiole |-1| in., slender ; stipules \- in.

linear-lanceolate, glabrous, fugacious. RecejitacUs stalked, in axil-

lary pairs, ^-\ in. in diam., smooth and orange-coloured when ripe ;

basal bracts 3. Male flowers, a few near the mouth of the recep-

tacle, subsessile. Sepals 4, lanceolate. Stamen 1 ; filament short.

Gall flowers sessile or nearly so. Perianth 4-fid. Fertile

FLOWERS : Perianth none. Achenes viscid when ripe.

Swampy ground in Dehra Dun (Duthie), and in the Sub-Himalayan tract

eastwards. Receptacles ripen in Feb. -March. Distrib. : Tropical

Himalaya, in shady ravines from Garhwal and Kumaon to

Bhutan"^; also in Burma, the Andamans and the Malay Islands. The
leaves and young shoots afford excellent fodder.

6. F. reUgioea. Linn. Sp. Pi 1059 ; Roxb. FL hid. Hi, 547 ;

Royle III. 337 ; Brand. For, FL 415 ; Ind. Trees 601 ; King Sp. Fie.

55, t. 67A ; F. B. I. V., 513 ; ri'att E. D. ; Comm. I rod. Ind. 538 ;

Kanjilal For. Fl. {ed. 2), 371 ; Gamble Man. 644 ; Collett FL Siml.

459 ; Prain Beng. PL 980 ; Cooke FL Bomb, ii, 649.—Vern. Pipal,

pipli (Hind).

A large glabrous tree usually at first epiphytic ; bark grey, exfoliating

in roundish irregular flakes ; branches without aerial roots. Leaves

coriaceous, shining, long-petioled, drooping, 4-7 in. long, ovate-
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rotund, entire, narrowed upwards and with the apex produced into
a linear-Lanceolate tail ^ the whole length of the blade ; base broad,
rounded o^r truncate, or sometimes in young leaves cordate ; 5-7
nerved ; main lateral nerves about S pairs, with fine reticulations
between ; i>etioles 3-4 in. long, slender, terete ; stipules minute,
ovate, acute. Receptacles in pairs, axillary, sessile, smooth, depres-
sed-globose, \ in. in diam., dark -purple when ripe ; basal bracts 3,
broad, spreading, coriaceous. Male flowers few, only near the
mouth of some receptacles, absent in others, sessile. Sepals 8,
broadly ovate. Stamen 1, filament short. Gfill and fertile flowers
sessile or pedicelled, the gall flowers predominating, many without a
perianth. Sepals 5, lanceolate. Style short, lateral, stigma rounded.

Verj' common within the area, but chiefly planted in villages and in
the vicinity of Hindu temples. Probably wild on the j^'iwaUk range
and in the forests of the Sub-Himalayan tracts. The tree is leafless

for a few weeks only, the new foliage appearing in Feb., and the
receptacles ripen during April and May. Distrib. : Sub-Hima-
layan forests from the Punjab eastwards, also in Bengal, Orissa,
the Circars and Central India. In other parts of India it has been
planted or has run wild. On the Himalaya it occurs as a planted tree
up to 5,000 ft. In Ceylon and Burma it was introduced by Bud-
dhists, by whom and b}' all Hindus the tree is held very sacred. On
this account it is often very difficult to insist upon the removal of
the trees from the forests where they do very much damage as epiphy-
tes. Buildings are also liable to serious injur}' by the growth of
seedling plants. The trees are much lopped, chiefly by Muhamme-
dans, in order to obtain fodder for their cattle, elephants and camels.
The greyish wood is moderately hard and is sometimes used for
making packing-cases or burnt for charcoal. The leaves, bark and
fruit are used medicinally.

7. F. Rumphli, Blumz Bijdr. 437 ; King Sp. Fir. 54, t. 67B. ;

F. B. I. r, 512 ; Watt E. D. ; Kanjilal For. Fl. [ed. 2), 371 ; Gamhle
Man. 644 ; Collett Fl. Siynl. 459 ; Frain Beng. PL 980 ; Cooke Fl.

Bomb, a, 648 ; Brandis Ind. Trees 601 and 717. F. cordifolia,

Roxh. Fl. Ind. in, 548 {not of Blume) ; Brandis For. Fl. 416, t.

48.—Vern. Kluihar gajiun, (Hind.), pilklian (Punj.), ganiper
(Oudh), pards-pipal (Merwara).

A moderate-sized deciduous tree, usually epiphytic in early life ; all

parts glabrous ; bark yellowish-grey, smooth. Leaves subcoria-
ceous, glabrous and shining, 3-G in. long, broadly ovate and with an
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acuminate apex forming about \ of the blade ; margins entire, sub-

undulate ; base broad, truncate, slightly narrowed towards the

petiole, rarely subcordate, usually 5-nerved ; main lateral nerves

3-6 pairs, prominent only in the young leaves
;

petiole 2^-3^ in.,

flattened or channelled above ; stipules ^-1 in., ovate-lanceolate.

Receptacles sessile in pairs, axillary and from the old leaf scars, | in.

in diam,, globular and not depressed at the apex, smooth and whitish

and with dark spots when young, nearly black when ripe ; basal

bracts 3, small, rotund. Male flowers few, only near the mouth
of the receptacle. Sepals 3, spathulate. Stamen 1, filament about

as long as the anther. Ovary of gall flower smooth, usually obovcid.

Achene minutely tubercled, mucilaginous ; style elongate, stigma cla-

vate.

Forests of Dehra Dun and Saharanpur and eastwards along the Sub-

Him. forest tracts of Rohilkhand N. Oudh and Gorakhpur, also in

Bundelkhand and Merwara. Often planted in avenues, but a de-

structive epiphyte in forests. The young leaves, which are red,

appear in March, and the receptacles ripen during May and June. Dis-

TRIB. : Outer Himalayan ranges from the Chenab, ascending to 5,000

ft. ; also in Assam Bengal and southwards through Central W. and
S. India, extending to Burma and the Malay Peninsula and Islands.

The fruit is eaten, and the foliage is much used as fodder for cattle and
elephants. The soft spongy wood is pinkish-white. The tree is closely

allied to F. reUgiosa which it much resembles.

8. F. Arnottlana, Miq. Ann. Miis. Lugd. Bat. Hi, 287 ; King 8p.

Ficu^ 56, t. 68 and t. 84 ; F. B. I. v., 513 ; Kanjilal For. Fl. {ed. 2),

371 ; Gamble Man. 638 ; Prain Beng. PI. 980 ; Cooke Fl. Bomb, ii,

649; Brandis Ind. Trees 602.

A small glabrous tree or a shrub, often epiphytic. Leaves subcoriaceous,

3-8 in. long, broadly ovate, narrowed upwards to the shortly caudate-

acuminate apex, margins entire ; base usually cordate, never nar-

rowed into the petiole, 7-nerved ; main lateral nerves 5-7 pairs with

fine lucid reticulations between ; petioles 2-6 in. long ; stipules

ovate-lanceolate, f-1 in. long, caducous, reddish-brown when dried.

Receptacles mostly from the axUs of fallen leaves, in pairs or clusters

from tubercles, sessile or shortly stalked, depressed-globose, smooth,

J-| in. in diam., purple with greenish dots when ripe ; basal bracts 3,

brown, membranous. Male flowers few, near the mouth of the

receptacles, sessile. Sepals 3, loose, inflated, broadly acuminate,

larger than the small subsessile solitary anther. Gall and fertile

flowers undistinguishable except by the contents of the ovary,
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sessile or pediccllod. Perianth gamophyllous, lax, toothed at the

apex, completely investing the ovary. Style elongate, stigma flat.

Rajputana, in the neighbourhood of Ajmer, on rocky ground (Brandis).

DiSTKiB. : Outer ranges of W. Himalaya in Jaunnar Garhwal and

Kumaon, up to 3,000 ft., and from Chota Nagpur through Central W.
and S. India to Ceylon. The leaves resemble those of F. Rumphii,

but they are never narrowed at the base into the petiole.

9. r. Infeotorla, Roxh. Fl. Ind. in, 551 (excl. syn, liheede) {not of

Willd.) ; Brandis For. FL 414 {excl. syn.); Ind. Trees 602 ; King

Sp. Fie. 60, t. 75 ; F. B. I. r, 515 ; Watt E. D. ; Comm. Prod. Ind.

53S ; Kan jHal For. Fl. {ed. 2), 372 ; Gamble Man. 645 ; Prain Beng.

PL 981 ; Cooke FL Bomb, ii, 651. F. Lacor, Buck.-Ham. in Trans.

Linn. Soc. XV, 150.—VeTn. Khabar, pdkhar, pilkhan.

A large spreading deciduous fast-growing glabrous tree, often epiphytic

in early life and sometimes sending down a few aerial roots from the

tnink or branches ; bark greenish-grey, smooth. Leaves membran-

ous, 3i-5 in. long, ovate or ovate-oblong, shortly and rather abruptly

acuminate ; margins entire, subundulate ; base usually rounded,

slightly cordate or sometimes narrowed or acute, 3-nerved, main

lateral nerves 5-7 pairs, not very prominent; petioles 1^-2^ in.,

sometimes indistinctly jointed with the blade ; stipules about ^ in.,

long, broadly ovate, acute, pubc-cent. Receptacles axillary, in pairs

sessile, globose, } in. in diam., whitish flushed with red and

dotted when ripe ; basal bracts 3 minute, ovate-rotund. Male
FLOWERS few, sessile near the mouth of the receptacles. Sepals

4 or 5. Stamen 1 ; anther broadly ovate filament short. Perianth

of gall and fertile flowers as in the male. Style of gall flowers short

;

• of the fertile female flowers long, stigma elongate.

Forests of Dchra Dun and Saharanpur and eastwards along the Sub-

Himalayan tracts of Rohilkhand and K. Oudh, also in Bundelkl.and.

It is not common anywhere wild, but is occasionally met with near

villages as a planted tree. Distrib. : Throughout India, extending

from the outer P.imalayan ranges to Ceylon, Burma, Malay Peninsula

and China. The wood is used chiefly for making charcoal, and the

young shoots are eaten in curries. The bark yields a fairly good

fibre, and the tree is much lopped to supply fodder for cattle and

elephants.

Var. 1. Lambertlana, Kinq Sp. Fie. 6.3. t. 76 ; F. Ii. L V, '>16 ; Kanjilal

Fm. Fl. Ud. 2) 37.3 ; Prain Beng. PI. 981 ; Cooke FL liomb. ii, H.'il.

F. Lambertiana, Miq.

—

Leaves coriaceous ; ba^e broad, rounded
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emarginate or subcordate ; receptacles stalked.—Dehra Dun and
Siwalik range. Distkib. : W. C. and S. India.

Var. 2. Wightiaiia, King. Sp. Ficus I. c. ; F. B. I. V., 516 ; F. Wightiana
Wall.

—

Leaves smaller, often under 2h in. long, narrowed to the base ;

receptacles stalked, i; in. long, large in proportion to the size of leaves,

pubescent.—Southern edge of gangetic Plain. Distrib. : W. and
S. India.

10. F. heterophylla, Linn. /. Suppl. 442 ; Roxb. Fl. Ind. m,
532 ; Brandis For. FL 424 ; Ind. Trees 606 ; King Sp. Ficm 75,

t, 94 ; F. B. I. V, 518 ; Watt E. D. ; Kanjildl For. Fl. {ed. 2) 373 ;

Gamble Man. 646 ; Prain Beng. PL 981 ; Cooke Fl. Bomb, ii, 652.

F. repens, Willd. ; Roxb. Fl. Ind. in, 535 ; Brandis For. Fl. I.e.

A shrub, often creeping along the ground or over rocks ; branchlets

pubescent. Leaves alternate, polymorphous, petioled, membranous,
2-5 in. long, ovate or orbicular-ovate to lanceolate, more or less

acuminate, entire or 3-many-lobed, scabrous on both surfaces
;

margins coarsely toothed or repand-dentate ; base rounded or cordate,

3-5-nerved ; main lateral nerves 4-8 pairs, arched, or in much-lobed
leaves palmate

;
petioles ^-2i in. ; (stipules 2 to each leaf, ^-^ in. long,

ovate, scarious. Receptacles stalked, solitary, axillary, globose to

pyriform, more or less hispid, scabrid or warted when young, nearly
smooth and orange-yellow when ripe, always with a more or less

prominent mammilate partially open umbilicus ; peduncle ^-l in.

long ; basal bracts minute, triangular glabrous. Perianth of all the
flowers 3-4-cleft. Male flowers ; Stamen 1. Gall flowers : Ovary
ovoid, smooth ; style short, lateral. Fertile flowers : Perianth

hyaline, viscid, tubercled. Achenes subglobose ; style long, lateral,

stigma cylindric.

Banks of rivers and wet places in Dehra Dun, and eastwards along the

Sub-Himalayan tracts to Gorakhpur, also in Bundelkhand, etc.

Distrib. : Throughout the hotter parts of India and in Ceylon,

extending to the Malay Peninsula and Islands.

The rough rust-coloured bark is used medicinally, and the fruit is said

to be eaten. King mentions F. scabrella Roxb. and F. repens Willd.

as representing the two most prevalent forms of this polymorphous
shrub. In the former the leaves are shortly petioled, narrow and
never lobed, and the receptacles are shortly pedicelled, globular or

pyriform. The latter has broader leaves, lobed or not and with
petioles over 1 in. long, and the pedicels of the pyriform receptacles
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aro much longer.—Examples of both of the abovo-mentioned forms
are found within the Upper Gangetic area.

11. F. bUplda. Linn. /. /Supp/. 442 ; Brandts For. Fl. 423 ;

Ind. Trees 606 ; King iSp. Fie. 116, tt. 154 and 155 ; F. B. I. v,

522 ; Watt E. D. ; Kanjildl For. Fl. {ed. 2), 374 ; Gamble Man,
647 ; Collett Fl. Siml. 460 ; Prain Beng. PL 981 ; Cooke Fl.

Bomb, a, 653. F. oppositifolia, Willd. ; Roxb. Fl. Ind. Hi, 561.

F. daemoiium, Koen. ; Roxb. I.e. 562 (daemona).—Vern. Kagsha,
gobla (Hind.), kdksa, Cogsba, gobha (Dehra Dun), kat gularia

(Oudh).

A shrub or small tree ; all parts more or less hispid-pubescent ; bark
grey, peeling off in irregular flakes ; young shoots hollow. Leaves
usually opposite, petioled, membranous, 4-12 in. long, ovate oblong
or subovate, apiculate or shortly and abruptly apuminate, toothed or

entire, the lower surface hispid-pubescent, the u^per hispid-scabrid

;

base rounded subcordate or subcuneate, 3-5-nerved ; main lateral

nerves 3-5 pairs, finely reticulate between ; petioles ^-1^ in. or those
of young shoots longer, densely hispid ; stipules 2 to each leaf, ovate-
lanceolate, pubescent outside, about ^ in. long. Receptacles ^-1 in.

across, turbinate obovoid or subpjriform, hispid and often with
scattered bracts along the sides, yellowish when ripe

;
peduncles i-^

in. long, in axillary pairs, or in fascicles from shortened tuberculate
branches from the old wood, or on elongate leafy branches issuing
from the stem or larger branches and often reaching and even pene-
trating the soil ; basal bracts 3. Male flowers many, near the
apex of the receptacles containing galls. Sepals 3, concave, hyaline.
Stamen 1, filament short. Gall flowers stalked. Perianth none.
Ovary globose, smooth ; style short, subterminal, stigma dilated.
Fertile flowers : Perianth none or obscure. Achenes ovoid ; stylo
lateral ; stigma cylindric, tubular.

Fairly common in the forests of Dehra Dun and Saharanpur and oast-
wards to N. Oudh, also in Bundelkhand and in other parts of the
area. The new foliage appears in Feb. and March. Distrib. :

Outer Himalayan ranges from the Chenab eastwards, ascending to
3,500 ft. ; also in Bengal and from C". VV. and S. India to Coylon ;

extending to Burma, the Andamans and from the Malay Peninsula
and Islands, extending to China and Australia. This tree is

reproduced partly by root-suckers. The foliage affords fodder for
cattle, and the young receptacles are eaten in curries. The bark
supplies a fibre suitable for making ropes.
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12. P. lamlnosa, Hardiv. in As. Res. vi, 379 ; ex Roxh. Hort).
Beng. 103 ; Fl. Ind. in, 531 ; Madden in Journ. As. Soc. Beng. xvii.

part 1, 643 ; Prain Beng. PL 982. F. ssemocarpa, Miq. ; King
Sp. Fie. 116, t. 152 ; F. B. I. v, 523 ; Kanjildl For. Fl. {ed. 2),
374; Gamble Man. 647 ; Brandis Ind. Trees 606 and 718. F,
squamosa, Roxb. Fl. Ind. Hi, 531. F. tubcrculata, Wall, (not of
Roxb.) ; Brandis For. Fl. 424 and 577. F. pyrrhocarpa, Kurz.—
Vern. Chancheri (Garhwal), gur-timla (Kuaiaon).

A low shrub ; brauchlets hirsute. Leaves opposite, crowded at the ends
of the branches, 3-9 in. long, linear-lanceolate or oblanceolate, entire,
fcjnooth, rarely scabrid on upper surface, smooth or scaberulous and
jarely hispid beneath ; base narrowed, 3-nerved ; main lateral nerves
6-8 pairs ; petioles i-1 in. long, pubescent ; stipules in pairs ^-^ in.,

ovat , acuminate, nearly glabrous, persistent. Receptacles shortly
stalked, solitary in the axils, or in short leafless panicles from the old
wood, subglobose, ^-1 i^. in diam. ; base constricted, 8-10-ribbed,
warted and hispid and with scattered bracts on the sides ; umbilicus
large

; peduncles l-^ in., pubescent ; basal bracts 3, triangular,
deciduous. MALE-flowers : Stamen 1. Perianth of fern, flowers none
or obscure. Ovary of gall flowers smooth ; style short, lateral.

Achenes rhomboid, style very long, hairy.

Dehra Dun and eastwards along the Sub-Himalayan tracts, usually by
shady streams and often in the crevices of partially submerged rocks.
The receptacles ripen during the cold season. Distrib. : Outer
Himalaya from the Jumna to Bhutan, in sandy and rocky streams,
also in Assam, the Khasia Hills and Burma. Closely allied to F.
hispida, of which it may, as suggested by King, be a much modified
form brought about by the peculiar conditions of its habitat. There
is a coloured drawing of this shrub (plate 65) in Hardwicke's unpub-
lished collection of drawings of Indian plants, a copy of which will
be found in the botanical library at the Natural Hist. Museum.
Colonel Hardwicke mentions that the villagers in Garhwal feed their
cows on the branches and leaves of this shrub.

13. F. Cunia BucJi.-Ham. ex Roxb. Fl. Ind. Hi, 561 ; Brandis
For. Fl. 421 ; Ind. Trees 606 ; King Sp. Fie. 101, t 126 ; F. B. I.

V, 523 ; Watt E. D. ; Comm. Prod. hid. 538 ; Kanjildl For. FL
{ed. 2), 375 ; Gamble Man. 648 ; Prain Beng. PL 982 ; Collett FL
SimL 460. F. conglomerata, Roxb. FL Ind. Hi, 559.—Vern.
Jarhphali (Hind.), khain, khei/m (Dehra Dun), khenna (Bijnor),

khurhnr (Oudh).
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A low tree with reddish-brown rough bark ; branchlcts scabrous,

Leaves altornate, 6-12 in. long, elliptic to oblong-lanceolate, very

unequal-.sided, acuminate, entire or serrate, scabrid or smooth on
upper surface, more or lesf< pubescent bereath ; base semisagittate,

the larger basal lobe 3-4-nerved, the smaller 1 -nerved; main lateral

nerves 9-14; petioles ^'S i'^' scabrid; stipules .-1 in., linear-

lanceolate, jniberulous. Receptacles \ in. in diam., globose or pyri-

form, in pairs or dusters on scaly usually leaHcss branches, hispid^

reddish-brown and ribbed when ripe
; peduncle short ; basal bracts 3..

Male sepals 3. Gall and fern, sepals about 4, lanceolate, gamophyl-
lous. Ovary of galls globose, smooth ; style very short, lateral.

Achencs broadly ovoid, emarginate on one side, tubercled, viscid
;

style very long, lateral ; btigma large, bifid.

Forests of Dehra Dun and Saharanpur, common on the Siwalik range

and extending eastwards along the Sub-Himalayan tract to N. Oudh.
UsuaUy found in ravines or on the banks of streams. The receptacles

ripen mostly during Aug. and Sep. Distrib. : Outer Himalayan
ranges from the Chenab eastwards to Bhutan, ascending to 4,000 ft. ;

also in Assam, the Khasia Hills, Chittagong, Bengal and C. India. The
fruit is often eaten, but is rather insipid ; the bark yields a strong

fibre, and the leaves are said to be used for polishing wood.

14. F. scandens, Boxb. Hort. Beng. 65 ; Fl. hid. in, 536 ,-

Brandis For. Fl. 421 ; Ind. Trees 609 ; King Sp. Ficus 129, t. 162 ,-

F. B. I. V, 526 ; Wad E. D. ; Kanjildl For. FL {ed. 2), 375 ; Gamble

Man. 648 ; Prain Beng. PI. 982 ; Cooke Fl. Bomb. ii. 654. F.

fruticosa, Roxb. Fl. Ind. Hi, 533 ; F. hederacea, Roxh. I.e. 538.—
Vern. Chhanchri (Dehra Dun).

A scandent or creeping shrub, often rooting from the stem and branches.

Leaves 2-3^ in. long, ovate or elliptic-ovate, acute or subacute,

entire, rugulose and scabrid above, sub-areolar beneath ; base broad,

rounded, strongly 3-nerved ; main lateral nerves 3 pairs
;
petioles

4-i in. ; stipules ^ in., ovate, acuminate. Beceptacles axiWary, long-

jx'duncled, solitary or in pairs, ^ in. in diam., globose, scaberulous,

yellow turning to red when ri])e ; base sometimes constricted into a

stipe; peduncle 3-o in. long. Sepals of all flowers 4. Male flowers

usuallv diandrous, anthers subsessile. Ovary of gall flowers obovoid,

smooth ; style subterminal, short, thick, stigma hooked. Achenes^

oblong, smooth ; style lateral, long ; stigma subcapitate.

Dehra Dun and Siwalik range and eastwards alonu the Sub-Himalayan

tract, usually in damp places, often climbing and trailing on rocks or
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on trees. The receptacles ripen during the rainy season. Distrib. :

Valleys of Out^r Himalaya from the Sutlej eastwards to Bhutan
;

also Assam, Khasia Hills, Chittagong, Chota Nagpur, Burma, and
Andaman Islands.

15. F. fovcolata, Wall. Cat 4493 ; Brandis For. Fl. 423 ; Ind.

Trees 608 ; King Sp. Ficus 133, t. 166 ; F. B. I. v, 528; Watt

E. D. ; Kanjildl For. Fl. {ed. 2), 375 ; Gamble Man. 648 ; Collett

Fl. Siml. 460 ; Prain Beng. PI. 982 ; F. pubigera, Wall. ; Brandis

For. FL 424.

A creeper or a lofty climbing shrub. Shoots pubescent\ Leaves of

climbing stems membranous, lJ-6 in., ovate oblong or lan-

ceolate, acute or acuminate, entire, glabrous above, pubescent or

glabrate beneath and with prominent nerves ; base rounded cordate

•or subcuneate, 3-nerved ; main lateral nerves 3-6 pairs
; petioles 4-^

in., pubescent ; stipules in pairs, ^ in., villous. Receptacles axillary,

sessile, usually solitary, subglobose to ovoid or obovoid, i-l in. long,

warted or wrinkled, downy, red or orange-coloured when ripe ; basal

bracts 3, ovate, acute, often reflexed ; peduncle j\j-i in. Male
FLOWERS stalked. Stamens 2, rarely 3 ; filaments connate ; anthers

ovate, pointed. Sepals of all flowers 4. Ovary of gall flowers obovoid ;

style short, stigma dilated. Achene oblong-reniform, papillose

;

style long, subterminal.

Dehra Dun, near the Robbers' Cave. Distrib. : Outer Himalayan
ranges from Chamba (Punjab) to Bhutan ', also Chitral, Khasia Hills,

Chittagong and Burma, extending to Hongkong, China and Japan.
Collett remarks that the receptacles are rarely, if ever, produced on
the creeping branches.

16. F. palmata, Forsk. Fl. jEgypt.-Arab. 179 ; King 8p. Fie,

146, t. 185 ; F. B. J. v, 530 ; Watt E. D. ; Kanjildl For. Ft. {ed. 2),

376 ; Gamble Man. 649 ; Collett Fl. Si^nl. 460, f. 148 ; Brandis Ind,

Trees 607, 718. F. caricoides Roo^. Fl. Ind. Hi, 529. F.

virgata, Eoxb. I.e. 530 ; Boyle III 337 ; Brandis For. Fl. 419.—
Vem. Anjiri, hedu, kJiemri (Dehra Dun), kembu (Merwara).

A bush or small tree, never an epiphyte ; bark smooth, dull ashy
grey ; young shoots usually tomentose or pubescent. Leaves mem
branous 1^-5 in. long, orbicular-ovate, acute or apiculate, dentate or

serrate or entire or obtusely 3-5-lobed, somewhat scabrous above,

scabrid or shortly tomentose beneath ; base 3-nerved ; main lateral

•nerves 3-6 pairs ;
petiole 1-2 in., stipules in pairs, ovate, acute, pubes.
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cent, deciduous. Receptacles axillary, solitary, ^-1 in. in diani., 8ub-
globose or pyriform, pubescent, yellow when ripe ; base constricted

;

bracts acute, deciduous ; peduncle ^-1 in. Male flowers on hairy
pedicels. Sepals 4-5, lanceolate, hairy. Gall flowers sessile or
stalked. Perianth deeply 5-fid. Ovary ovoid, smooth ; style very
short, lateral, stjgma dilated. Perianth of fern, flowers as in galls.
Acheiies trigonous, granular ; style subtcrminal, long, hairy, stigma
bifid.

Dehra Dun, and in the Sub-Himalayan tracts of Rohilkhand and N.
Oudh, also in Merwara. The new foliage is renewed during March and
April and the figs ripen from June to Oct. Distrib. : Central and
N. W. India, Outer Himalaya from Nepal westwards, ascending to
5,000 ft., and from the Suliman and Salt ranges to Chitral, Egypt and
Abj-ssinia. This species much resembles the European fig (F. carica),
and is generally regarded as its Indian representative. It is often
cultivated in N. W. India, but chiefly on the hills where the fruit
produced is of better quality. The leaves are much used as cattle
fodder.

17. F. Roxfcurghil, ira//. Cat. 4508 ; Brandis For. FL 422 ;

hid. Trees 609 ; King Sp. Ficus 168, t. 211 and frontispiece ;

F. B. I. V, 634 ; Watt E. D. ; Kanjilal For. FL {ed. 2), 377 ; Gamble
Man. 649 ; Collett FL Si7nL 461 ; J rain Beng. PL 983. F. macro-
phylla, Boxb. FL Ind. Hi, 556 {not of Desf.).—Vern. TrimmaU
timla.

A low spreading tree 10-30 ft. high ; trunk short, bark grey or brown,
warty ; branchlets few, stout, hollow. Leaves 5-15 in. long, broadly
ovate or rounded ; margins entire or toothed, mucronate, glabrous
or glabrescent above, softly pubescent beneath ; base usually deeply
cordate, strongly 5-7-nerved ; main lateral nerves 3-6 pairs, promi-
nent on both surfaces, nervules nearly transverse; petioles 1-4 in.

;

stipules ^-1 in., ovate-lanceolate, pubesceait. Becepiaclcs 8-12-
ribbed, turbinate, in clusters on short leafless branchlets from
low down on the trunk, 2i in. across or larger, pubescent or
glabrous, russet-brown or purplish and spotted when ripe ; umbilicus
large, triangular

; pedun<le pubescent, -'-IJ in. long. Male flowers :

Sepals large, inflated, broadly imbricate. Stamens 2, rarely 3

;

filaments long, stout. Gall 'flowers : Perianth 2-3-lobed. 'Style
short, subtcrminal, stigma dilated. Fem. flowers subsessile or
stalked. Perianth as in gall flowers. Achenes granulate, viscid

;

style long, lateral, curved, hairy, stigma cylindric.
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Dehra Dun and Siwalik range and eastwards along the Sub-Himalayan
tract. The receptacles ripen April to June. Distrib. : Outer
Himalayan ranges from the Indus to Bhutan, up to 5,000 ft., rarer

towards the west, also Assam, Khasia Hills, Chittagong, Chota Nagpur
and Orissa, extending to Burma, China and Japan. The bark yields

a coarse fibre, and the foliage is regarded as a good fodder for ele-

phants and camels. The fruit is much eaten either raw or cooked
in curries. For information regarding the development and fertili-

zation of the flowers see I^. D. Cunningham in Appendix to Vol. I of

Ann. R. Bot. Gard. Calc.

18. F. glomerata, Boxh. Cor. PL ii, 13, t. 123 ; Fl. Ind. iii^

558 ; Royle III 337 ; Brandis For. FL 422, L 49 ; Ind. Trees 609 ;

King Sp. Ficus 173, 1. 218A ; F. B. J. v, 535 ; Watt E. I). ; Comm.
Prod. Ind. 538 ; Kanjildl For. FL {ed. 2), 378 ; Gamble Man. 650 r

Prain Beng. PL 983 ; Coohe FL Bomb, ii, 654. F. Goolerea, Roxh.

FL Ind. Hi, 538.—Vern. Gnlar (Hind.), umri (Menvara).

A tree, up to 60 ft. high ; bark smooth, reddish-brown
;
young shoots

glabrous pubescent or scaberulous. Leaves membranous, 4-7 in. long,

ovate-oblong or elliptic -lanceolate, subacute, entire, glabrous or
upper surfaces when mature, usually somewhat pubescent beneath ;:

base rounded or acute, 3-nerved ; main lateral nerves 4-6 pairs ;

petioles \-\h in., glabrous; stipules ^-1 in. long; ovate-lanceolate,

scarious, pubescent. Receptacles in clusters on short thick scaly leafless

panicled branchlets from the trunk and larger branches, rarely with a
few axillary ores, subglobose pyriform or turbinate, smooth or

downy, 1-2 in. across, reddish or orange-coloured when ripe ; umbilicus
depressed ; base much contracted and with 3 ovate-triangular

bracts. The male, female and gall flowers are all found together in.

the same receptacle. Male flowers near the mouth of the receptacle,

sessile. Sepals 3-4, membranous, inflated, enveloping the 2 anthers.

Filaments connate. Gall flowers stalked. Perianth gamophj'llous,
irregularly toothed. Style lateral, elongate, stigma clavate. Fertile
FLOWERS nearly sessile, forming a layer near the walls of th&
receptacle. Perianth gamophyllous, with 4 or 5 long lanceolate teeth^

enveloping the small tuberculate achene. Style subterminal, stigma
clavate.

A common tree within the area and also largely planted in villages.

It is leafless during the rainy season (about Aug.), and the figs ripen
between April and July. Distrib. : Throughout the greater part

of India from the Outer Himalayan ranges and south to S. India
and Ceylon, its western limit being Rajputana and the Salt Range ot
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the Punjab. The fruit i3 much eaten by the natives, both raw and
cooked, and it constitutes a valuable food supply durini< times of
famine. The viscid milk}' juice is made into birdlime. The foliage
ia much lopped for .supplying fodder for cattle and elephants, and the
leaves, bark and fniit are used in native medicine. Kanjilal mentions
that the wood of this tree is one of the few kinds prescribed in Hindu
scriptures for sacrificial Hres. It is said to last well under water.

The following non-indigenous species of Ficus are occasionally met
with in gardens within the. area of this flora :

—

F. Benjamina, L. var. comcsa Kurz ; F. B. I. v, 508 ; Prain Reng.
PL 979 ; Braiidis Ind. Trees 604 ; Gamble Man. 641. F. comosa]
Poxb. Fl. Ind. Hi, r»52.—A very ornamental tree with the habit of
F. retiLsa, and producing from its lower branches similar aerial roots.
The receptacles are yellow and much larger than those of the type.
It is wild in Chota Nagpur and in the Circars and in the valleys of the
E. Himalaya ; also in Assam, Chittagong and throughout Burma.

F. ELASTICA, Rozb. / Fl. Ind. Hi, 541 ; Brand. For. Fl. 417 • Ind
Trees 603 ; F. B. I, v, 50S ; Kanjilal For. Fl. (ed. 2), 369 ; Cooke FL
Bomb, a, 655 ; Gamble Man. 641.—The well-known india-rubber,
or caoutchouc-tree, a native of the Eastern Himalaya up to 3,000 ft.-

also in Assam, the Khasia Hills and extending to Upper Burma. It
is grown in many parts of India as an ornamental tree in gardens, as
well as for avenues. For full particulars regarding its cultivation
for rubber see Watt's Comm. Prod. Ind., p. 651.

F. TsiELA, Poxb. FL Ind. Hi, 549 ; Brandis For. FL 415 ; Ind. Trees
603 ; King Sp. Ficus 59, tt. 73, 74 ; F. B. I. v, 15 ; Gamble Man.
645 ; Cooke FL Bomb, ii, 650.—A large spreading glabrous tree, with-
out aerial roots ; allied to F. inferioria. It is found in the Ajmer
district of Rajputana as a planted tree, but it is truly wild in the
drier parts of S. India and in Ceylon. The smooth greenish -white
bark is said to yield a good fibre.

F. Cabica, Linn. ; Brandis For. Fl. 418 ; Ind. Trees 607 ; DC. L'Orig.
PL Cult. 235; Watt Comm. Prod. Ind. 537.—Vern. Anjir, kimri—Edible fig of Europe. The European fig is extensively cultivated
in the plains of N. India and up to 5,000 fL on the Outer Himalayan
ranges. It is also largely grown in Kashmir, Bahichistan and
Afghanistan and many excellent varieties may be found in those
countries. It is said to be truly indigenous in Syria and Paleutine
In S. Europe it has become naturalized, and is (juiif ijaidy in
England.
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Broussonetia papyrifera, Vent. ; Royle III. 340 ; Brandts For. Fl.

410 ; Ind. Trees 613 ; F. B. I. v, 490 ; Kanjildl For. Fl. {ed. 2) 366 ;

Oamble Man. 633 ; Prain Beng. PI. 967 ; Watt in Gomm. Prod. Ind.—
Paper Mulberry.—A small tree belonging to the mulberry tribe.

Branchlets tomentose. Leaves membranous, 3-nerved, 3-8 in. long,

obliquely ovate or oblong, acuminate, lobed (when young) and
dentate, scabrid above, pubescent beneath ; petioles 2-3 in. long.

Flowers dioecious. IMale spikes 2-3 in. long, cylindrical, stalked

pubescent. Fem. flowers in compact long-stalked heads. Fruit'

fleshy, red shining.—Wild on the hills of Upper Burma and in Mar-
taban ; extending to Siam, China, Japan and the Pacific Islands.

The stems yield a fine fibre which is used for making paper in Japan,

and in the South Sea Islands the natives prepare from it a cloth

called tapa or kajpa. Experiments undertaken within the area of

this flora, both in Dehra Dun and at Saharanpur, clearly show that
• the climate of N. India is quite suitable for its cultivation. It has

been suggested that it might possibly pay to grow this tree on a

large scale in N. India if a paper factory were situated near enough,

and if a constant supply of the fibre material of this and other fibre-

yielding plants suitable for making paper were available.

CI. CASUARINACEJ^.

Casuarina, Forsl. A single genus, containing 23 species,

mostly Australian and a few in New Caledonia, one only extending

to India. Several other species are in cultivation in India,

especially on the Nilgiri Hills.

C. EQUISETIFOLIA, Forst. ; F. B. I. V, 59S ; Brandis For. Fl.

435 ; Ind. Trees 620 ; Gamble Man. 665 ; Prain Beng. PI. 985

;

Cooke Fl. Bomb, ii, 660. C. muricata, Roxb. Fl. Ind. Hi, 519

;

Royle III. 346.—A tall handsome straight-stemmed dioecious leafless

tree. Branches terminating in long slender drooping deciduous 6-8

jointed branchlets, which perform the functions of leaves. The ribs

of each joint terminate upwards in the teeth or scales * of a mem-
branous sheath alternating with the ribs of the next joint above.

Male flowers monandrous, in terminal cylindric spikes, and the

females are arranged in small cone-like clusters which become woody

* Similar to the scale-leaves of Equisetum.
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when ripe. This tree is indigenous on the sandy sea-coasts of

Chittagong and Burma, also in the islands of the Indian Archi-

pelago and in N. Australia, where it is known as the " Beefwood
tree." It is cultivated largely all over India, and thrives well as far

north as Saharanpur and Ambala. The wood is of a reddish colour

and resembles in texture that of Cedrela Toona, but is very hard,

and difficult to work. It is chiefly used for fuel. The tree is very

useful in the reclamation of land near the sea and is much valued in

the Madras and Bombay Presidencies for planting on sand-dunes

along the coasts of Coromandel and N. Kanara.

CII. CUPULIFERJE,

Trees or shrubs. Leaves simple, alternate, penni nerved, serrate

or entire, rarely lobed ; stipules free, usually caducous. Flowers

minute, monoecious, males in erect or pendulous catkins or spikes,

rareh' capitate ; females in spikes or heads or solitary, bracts some-

times forming an involucre. Male flowers : Sepals 1-6, free con-

nate or obsolete. Stamens 2-20, on a hairy receptacle or adnate

to the base of the sepals. Fem. flowers : Sepals connate in a

perianth adnate to the ovary or jione, hmb minute. Ovary 2-3-,

rarely 4-6-celled, styles or style-arms as many as the cells ; ovules

1 or 2, collateral, pendulous, anatropous. Fruit a nut included

within or in the axil of often greatly enlarged, sometimes involu-

crate bracts. Seed usually solitary by abortion, pendulous, albu-

men none ; cotyledons plano-convex, sometimes rugose or rumi-

nate, radicle superior.—Species about 400, chiefly in N. temperate

regions.

QUERCUS, Linn. ; Fl. Brit. Ind. v, 600.

Trees or shrubs, deciduous or evergreen. Leaves alternate,

simple, penni nerved, stipules fugacious. Flowers small, moncEcious

;

males in pendulous or erect spikes, bracts small ; females in erect

spikes, rarely androgynous, bracts involucrate. Male flowers

:

Perianth campanulate, 4-7-lobed or -partite. Stamens 6-12, fila-

ments slender ; anthers erect, ovate, the cells contiguous. Pistillodc

hairy or none. Fem. flowers : Perianth adnate to the ovary and

enclosed within imbricate bracts ; Umb very minute, lobed or



164 CUPULIFERJE. [Quercus

toothed. Staminodes minute or none. Ovary after fecundation

more or less perfectly 3-celled, rarely 4-5-celled ; styles 3-5, short,

ovules 2 in each cell. Fruit, an ovoid globose or depressed 1 -celled

nut, seated on or enclosed in and attached by its broad base or by
its whole surface to an involucre of imbricating hard bracts.

Seeds 1-2, testa membranous, cotyledons plano-convex, thick,

fleshy, smooth, grooved, lobed or ruminate, radicle minute.—Species

about 300, in temperate and tropical regions. There are no wild

oaks in S. India or Ceylon, and the genus is absent from S. America,
Trop. and S. Africa and Australia.

Q. incana, Roxb. Hort. Beng. 104 ; Fl. Ind. in, 642 ; Brandis
For. Fl. 482 ; Ind. Trees 626 ; F. B. I. v, 603 ; Watt E. D. ; Comm.
Prod. Ind. 911 ; King in Ann. Bot. Gard. ii, 26, t. 20 ; Kanjildl

For. Fl. {ed. 2), 402 ; Gamble Man. 675 ; Collett Fl. Siml. 475.—
Vern. Ban, hanj (N. W. Him.).—White or grey oak.

A medium-sized or large evergreen tree up to 80 ft. high ; young shoots
hoary or woolly. Leaves coriaceous, pinkish when young and woolly
all over, 3-6 in. long, oblong or ovate-lanceolate, acuminate, mucro-
nate-serrate, glabrous above, densely white-tomentose beneath

;

main lateral nerves 14-20 pairs, straight, parallel, prominent beneath.
Male flowers softly pubescent, in slender drooping catkins 2-4 in.

long. Perianth 4-5-lobed. Anthers glabrous. Fem. flowers axillary,

sessile, usually in clusters of 2-5. Styles Unear-clavate, spreading.
Cup axillary, solitary or clustered, ^ in. in diam., embracing half the
conico-ovoid nut when ripe. Nut ^—1 in. long, white-tomentose
when young, at length glabrous and brown.

Behra Dun, in the Mothronwala swamp, at an elevation of 1,900 ft. A
few specimens of this tree planted many years ago on a shady spot in
the Government Garden at Saharanpur managed to survive the
tropical heat during several summers. Distkib. : W. Himalaya
from the Indus to Nepal at 2-8,000 ft. It also occurs in the neigh-
bourhood of Chitral in the N. W. Frontier Province, as well as on
the Punjab Salt range and on the Shan hills of Upper Burma. The
tree is very common on the outer ranges of the W. Himalaya and is

often gregarious. It is frequently associated with Rhododendron
arhoreum, Pieris ovalijolia (ayar) and occasionally with deodar. The
wood is used as fuel and for making charcoal. The bark contains a
large percentage of tannin, and the leaves are much used as cattle
fodder
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Q. SERBATA. Thuvb. A handt^ome deciduous oak of the Central and
E. Himalaya. It has been planted in Dehia Dun where it thrives.

The wood closely resembles that of the Englif^h oak, and is much
valued. This tree is found also in China and Japan.

Castanea vulgaris, Lamk. ; Broudi.)^ For. Fl. 401 ; Ind. Trees 635 ;

DC. rOrig. PI. Cult. 283; Gowhlc Mcni. 667. C. vesca, Gartii.

C. sativa. Mill.—Sweet chestnut. Many attem]>ts have been made to

introduce this tree for cultivation on the outer ranges of the Hima-
laya, Gamble remarks that the most successful results have been
obtained at comparatively low elevations (3-5,000 ft.) with a northern

aspect, and where the rainfall is not excessive. Also a good sandy
soil rather than a clayey one appears to suit the trees best. The
plantations which were started many years ago in Dehra Dun have
been fairly successful, but the nuts are anialler than those yielded by
the European tree and are inferior in quality. It resembles more
nearly the fruit of the tree as grown in Japan and N. America.

cm. SALICACEJE.

Trees or shrubs. Leaves deciduous, alternate, 3-5-nerved at the

base, stipulate. Flowers in catkins, one Avithin each bract, dioeci-

ous, rarely monoecious or androgynous, bracteoles none. Perianth

none. Disk of one or more scales or glands, or cupular. ]Male

flowers : Stamens 2 or more, filaments free or connate ; anthers

ovate-oblong, bursting longitudinally. Fem. flowers : Ovary sessile

or stipitate, 1-celled, style short or none ; stigmas short, notched or

lobed ; o\iiles few or many, on 2-4 subbasal or parietal placentas,

erect, anatropous. Fruit, an ovoid or lanceolate 2-4-valved capsule.

Seeds few or manj-, funicle with a pencil of long silky deciduous

hairs, albumen none, cotyledons plano-convex ; radicle short, in-

ferior.—Species about 180, chiefly in N. temperate regioas.

SALIX. Livn. ; Fl. Brit. Ind. v, 626.

Trees or shrubs, sometinie^s small and prostrate. Leaves usu-

ally narrow or small, entire or serrulate, penni nerved ; 8tij)ule8

various. Floicffs small, dioecious, sessile, in erect, usually dense

catkins ; bracts small, entire or rarely toothed. I'crianth none.

Disk of 2 scales, anterior or posterior, or of one posterior scale,
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fleshy or glandular. JMale flowers : Stamens 2, rarely 3 or more
;

filaments filiform, free, rarely connate ; anthers usually small.

Fem. flowers : Ovarij sessile or stipitate ;

* placentas 2 ; ovules
usually 4-8 ; style usually short, with 2 short refuse or 2-fid arms.
Fruity a 2-valved capsule. Seeds with penicillate funicle ; albumen
none ; cotyledons plano-convex ; radicle inferior.-—Species about
160, mostly in N. Temp, regions.

Stamt ns 4 or more ; flowers appearing after the leaves :

—

Leaves lanceolate, serrulate, capsule ovoid,
on long pedicels . . . . 1. S. teimsperma.

Leaves linear-lanceolate, entire ; capsule
ovoid-lanceolate, on short pedicels . 2, S. aano-phylla.

1. S. tetrasperma, Ro3ch. Cor. PL i, 66, t. 07; Fl. Ind. in, 573

;

Royle III. 343 ; Brandis For. Fl. 462, t. 58 ; Ind. Trees 636 ; F. B.
I. V, 626 ; Wait E. D. ; Kanjildl For. Fl. (ed. 2), 387 ; Gamble Man.
685 ; Collett Fl. Siml. 478 ; Prain Beng. PI. 989 ; Cooke Fl. Bomb.,
ii, 661.—Vern. Bed, bent, baiski (Hind.), laila, bains (N. W. Ind.),

bilsa, bhiusa (Oudh), jalmdla (Dehra Dun), besa (Bundelkhand),
bhynsh (Bijnor).

A medium-sized tree or shrub. Bark rough with deep vertical furrows.
Young parts silky, the branchlets and underside of leaves sometimes
pubescent. Leaves 3-6 in. long, lanceolate or ovate-lanceolate,
glaucous beneath, usually regularly serrulate ; petioles ^-1 in. long.
Male catkins 2-4 in. long. Flowers scented. Stamens 5-10. Fem.
catkins 3-5 in. long. Capsules glabrous, long-stalked, style short,
with two spreading, usually entire stigmas. Seeds 4-6.

iibundant within the area, especially on the banks of streams and on
moist swampy ground. It is common in Dehra Dun and on the
Siwalik range, and along the Sub-Himalayan tracts of Rohilkhand
and N. Oudh to the Gorakhpur district, and it occurs also in
Bundelkhand and in the Ajmer district. The new foliage appears
during Feb. and March, and it flowers from Feb. to April and some-
times again in the autumn. Disteib. : More or less throughout
tropical and subtropical India from the Punjab eastwards to Manipur
and Burma, ascending the Himalayan A^alleys up to 6,000 ft., and
southwards to Travancore and to the Malay Peninsula and Java. It

is not found in Ceylon nor in the more arid tracts of W. and Central
India. The soft reddish porous wood is used for making gunpowder
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charcoal. Tho branches arc lopped fr>r fodder, and the twigs are
much used by basket-makers. Many varieties of this polymorphous
plant are mentioned in the FI. Brit. Ind., the majority of which must
bo regarded merely as representing geogra|)hical firms. Thus Sir
Joseph Hooker distinguishes tho j)revalcnt N. VV. Indian form as
compared with the southern and eastern ones. In the former the
leaves are usually longer and narrower and become pale-green or
yellowish when dry, and the nerves are more oblique. The pale-
coloured capsules also are larger and on shorter stalks. In the
southern and eastern forms the loaves are usually shorter and broader
and with the upper surface shining, and they are dark-brown when
dry ; the nerves too are nearly horizontal, and the capsules are
smaller and dark-coloured and usually with longer and mf)re slender
stalks. From my own observations I am inclined to believe that the
southern form extends as far north as Mt. Abu and Bundelkhand.

2. S. acmophylla, Bohs. Diagn. vii, 98 ; FL Or. iv, 1183 ;

Brandis For. FL; Ind. Trees 636 ; F. B. I. v, 628 ; Watt E. D*.
';

Kanjildl For. Fl. {ed. 2), 388 ; Gamble Man. 686.—Y%vn. Jalmdla.'

A moderate -sized glabrous tree, with the trunk up to 7 ft. in girth

;

branches lax, forming a bounded crown ; branchlets often pendulous.
Leaves 2-5 in. long, linear-lanceolate, tho upper ones caudate-acu-
minate, entire or serrulate, glaucous beneath. Catkins ehort, shortly
stalked ; bracts scale-like, ovate or oblong, concave villous. Mah^
catkins 1-2 in. long, cylindric, dense-flowered. Stamens 4-6. Fetn.
catkins nodding, 1 in. long, bracts deciduous . Capsules ovoid-oblong,
on short stalks ; stigmas sessile, short, entire.

Dehra Dun and Saharanpur forests, Siwalik range and Sub-Himalayan
tracts from tho Ganges westwards, often cultivated. Flowers after
the leaves appear. Distrib. : Himalayan valleys uj) to 6,000 ft. and
westwards to Afghanistan and Baluchiotan where it is much culti-
vated for cattle fodder. It is also grown to some extent in gardens
as an ornamental tree. Brandis regard<>d this tree as intermediate
between S. tetrasperma and tho W. African S. Snfstif. A local form
found in Dehra J )un with reddish fragile branches, gland-serrulate
leaves, and male flowers always with 6 stamens ma}^ prove to be a
distinct species.

S. BABYLONICA, Linn. ; Roxb. Fl. Ind. Hi, 75 f ; Brandis For. Fl. 46'),

t. .59 ; Ind. Trees 637 ; F. B. I. v, 629 ; Gamble Man. ^9.S.—Weeping
willow.—-Largely cultivated in the plains of N. W. India in gardens
and on canal banks, also on the Himalaya up to 9,000 ft. It is culti-
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vated in Afghanistan and in S. and Cent. Europe and in most sub-

tropical countries. It may possibly be wild in Persia and Cent.

Asia and in China.

CIV. CERATOPHYLLACEJE.
Slender, fragile, branched, submerged herbs. Leaves whorled,

dichotomously cleft into filiform minutely toothed lobes ; stipules

none. Flowers minute, moncecious, axillary, sessile. MALE-flovvers

solitary. Perianth (or involucre) of 6-12 narrotv subvalvate 2-fid

segments. Stamens 10-30 ; filaments very short ; antliers erect,

extrorse, dehiscing longitudinally, connective truncate or 2-toothed

at the apex. Fem. powers : Perianth of the male. Ovary sessile,

ovoid, 1 -celled ; ovule solitary, pendulous, orthotropous ; style

subulate, stigmatic on one side. Fruit, a small coriaceous ovoid or

elUpsoid subcompressed nutlet, terminating in a long subulate

style with a spur projecting from the base on either side. Seed

pendulous ; testa membranous ; albumen none ; embryo straight

;

cotyledons thick ; radicle short, inferior
;
plumule many-leaved.

—

A single genus, and one variable species distributed in all temperate

and tropical countries.

Ceratophylltjm, Linn. ; Fl. Brit. Ind. v, 639. Characters of the
family.

C. demersum, Linn. Sp. PI 992 ; F. B. I. v, 639 ; Prain Beng.

PI 990 ; Cooke FL Bomb, ii, 063. C. verticillatum, Eoxb. Fl. Ind.

Hi, 624.—Vern. Jhangi (Beng.).

Whole plant 8 in. -3 ft. long, forming a much-branched tangle of slender

branches and leaves which collapse in a tassel when taken out of the
water. Leaves 1 in. long ; segments spreading in water, variable in

thickness and amount of toothing. Male flowers solitary, in sepa-

rate axils from the female but on the same plant. Anthers large,

white. Fem. flowers. Perianth (or involucre) as in the male, often

with an entire acute (not 2-fid) apex.

Rohilkhand near Moradabad (T. Thomson) ; Kheri in N. Oudh and
,
Gorakhpur (Duthie) ; Saugor (Jerdon), and probably overlooked in

many other localities. Distkib. : Bengal, ponds and ditches in all

. the provinces, and no doubt generally distributed throughout the
greater part of India.
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CLASS II.

GYMNOSPERMS.

CV.—CONIFERS.
Trees or shrubs, \vood-cells studded with disks. Leaves usually

alternate, .rigid, linear or subulate, rarely broad, solitary or fas-

cicled in membranous sheaths. Flowers monoecious or dioecious ;

males in deciduous catkins ; females solitary or in cones. Perianth

none. M\le flowers : siamens many, filaments connate in a
globose ovoid oblong orcylindric column; anthers I- or more- celled,

shortly stipitate or sessile round the axis of the column. Femalb
flowers : vules one or more, sessile, naked, usually orthotropous,

J" seated on a scale (an open carpel) which is free or adnate to the

I scale (bract) of a cone. Seeds often winged, testa thick or thin ;

albumen dense, fleshy ; embrj'O axile, straight ; cotyi<^<^ons 2 or

more ; radi -le terete, often attached to a crumpled thread-like

suspensor.— Species about 350, chiefly in cold regions, rare in Trop.
Africa and America, absent in the VV. Peninsula of Indi' and in

J

Ceylon.

cO PINUS, Linn. ; Fl. Brit. Ind. 651.

Evergreen monoecious trees. Leaves dimorphic, the ] rimary

^ consisting of small membranous scales ; secondary linear, in clusters

- of 2 or .3 or .1 in the axils of the primary, clusters girt at the base

-^ by a sheath of hyaline scalos. Male flowers in sjnkes. Staminal

^ colvwv o\ oid, oblong or cylindric ; anthers in many series, shortly

y stipitate. 2-cell<d, connective produced at the apex. Female
cones glolose or ovoid, bracts spirally imbricate, ovuliferous scale

'L much ar^'oi- than the bracts ; ovules 2, at the base of the scale,

reflcxed. Ri})e cone ovoid or oblong, bracts obsolete or small ;

.^^ scales persistant, formed of the enlarged thickened usualh- woody
^y/' ovi'l fero\is •scales the tips of which are often square and v.ith a

^y boss. See'l'i 2. reversed, usually winged, the wing forned by the

adhesion cf the hard testa to a thin separable layer of the scale,

B
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cotyledons 2 or more.—Species about 70, confined to the N. Hemis-

phere.

P. longlfolia, Roxb. Fl. Ind. Hi, 651 ; RoyU 111. 333, i, 85,

/. 1 ; Brandis For. Fl 506 ; Ind. Trees 690 ; F. B. I. V, 652 ; Watt

Comm. Prod. Ind. 889 ; Kanjildl For. Fl. {ed. 2). 431 ; Gamble Man.

706 ; Collett Fl. Siml. 485, fig. 158.—Vem. Chir, cJiil (W. Him.),

dhup (Oudh).—Long-leaved pine.

A large more or less deciduous tree with symmetrical branches high

up on the trunk and forming a rounded head of light foliage. Bark
rough, reddish-brown outside, dark-red within, cut by deep fissures

into large irregular thin plates. Leaves in clusters of three, 9-12 in-

or longer, linear, slender, subtriquetrous. Sheaths persistent,

fimbriate, greyish -brown. Male-spikes ovoid, cylindric, about | in.

long. Fertile cones on short stiff stalks, spreading or recurved,

solitary or in whorls of 3-5, ovoid-conical, 4-7 in. long when mature
and about 3 in. in diam. above the base. Scales li-2 in. long and
-| in. broad ; apex much thickened and with a 4-6-lobed tip which

is beaked in the centre. Seeds, including wing, i-1 in. long ; its

wing obliquely oblanceolate, obtuse ; cotyledons about 12.

Wild on the Saharanpur Siwalik range at 2-3,000 ft. ' It is culti-

vated in Dehra Dun and in many other places within the northern

portion of the Upper Gangetic Plain. The tree flowers February
to April, and the seeds are shed during the hot weather of the

following year. The cones remain on the branches long after the

seeds have been shec^, Disteib. : Outer Himalayan ranges and in

the valleys of the principal rivers from the Indus to Bhutan at eleva-

tions between 2,000 and 7,500 ft., reaching its highest altitude in

Kumaon. In Sikkim and Bhutan it rarely rises to over 3,000 ft.

The tree is gregarious in the Western Himalaya, where it forms pure

forests over very extensive areas. The resin obtained from the

sapwood of this tree is the most important of its products, which
include tar, turpentine, colophany and charcoal as bye-products.

The quantity of resin obtained per individual tree is much larger

as compared with that of the ' Blue pine ' {Pinus excelsa), but the

quality is somewhat inferior. The timber is largely used by the

hill men for building and other purposes. It is not very durable,

especially when exposed to wet, and it is very liable both to insect

and fungoid attacks, and is altogether inferior to that of the ' Blue

pine.' This latter tree (P. excelsa) occurs abundantly in the Temp,
Himalaya at elevations between 6,000 and 12,500 ft., extending

from Kafristan on the west to Sikkim and Bhutan eastwards,

except for certain gaps in Central and N.-W. Kumaon.—For



H YDEOCHA BITACEM. 1 71

further particulars regarding these two Himalayan pines pee
(.iamblo's " Manual of Indian Timbers " and Brandis' *' Forest
Flora of N.-W. and Central India."

The follo^^ing non-indigenous conifers are met with in gardens
within the area of the Upper Gangetic Plain :

—

Thuya orientalis, L.-^-A small evergreen tree of China and Japan,
and sometimes known as the Chinese Arbor-Vitce.

'CupRESSus sEMPERviRENS, L.—A tall evergTcon tree, indigenous in
Persia, Syria and Asia Minor.—Cypress. Vern.

—

Sards (Hind.)
Largely cultivated in the plains of N.-W. India, especially the fas-

tigiate variety.

JuNiPERus MACROPODA, Boiss.—Himalayan Pencil Cedar. A small
or medium sized tree of the inner dry ranges of the Western Himala-
ya, ascending to 14,000 ft. in Ladak, and found as low down as

5,000 ft. on the Indus. It has been cultivated in the Saharanpur
Garden, where it appears to thrive.—Vern. Dhup.

Araucaria CuNNrs'GHAMii Ait.—A tall handsome evergreen tree,

introduced from Queensland. There used tc be a fine specimen of
this tree in the Saharanpur Garden.

Araucaria Bidwilli, Hook.—The Bunya-Bunya pine of N.-E.
Australia. This tree also thrives at Saharanpur and in other
gardens of North-West India.

Belonging to the allied and remarkable family of Cycadacecs some
mention should be made of Cycas revoluta, Thunb., a Japanese
species introduced into India, and often grown in gardens within
the area of the Upper Gangetic Plain. It is a small palm-like
evergreen tree with linear pinnatelydivided leaves arranged in
terminal crowns.

CLASS ni.

MONOCOTYLEDONS.

CVI.-HYDROCHARITACEJE.
Aquatic usually submerged herbs. Leaves undivided, usually

narrow and ribbon-liko, rarely with a distinct lamina. Flowers
regular, raoncecious or dioecious, rarely - sexual, enclosed in an
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entire or 2-leaved spathe ; Male flowers: stamens 3-12, in 1-4

series, anthers 2-celled. Fem. flowers : Solitary. Perianth

superior. Sepals 3, green or petaloid. Petals membranous or

none. Ovary 1 -celled, inferior
;
placentas 3-6, parietal or intruded/

and sometimes almost meeting at the axis ; styles or style-arms

3-12; ovules many on each placenta, anatropous or orthotropous.

Fruit globose or ovoid, dry or pulpy, rarely dehiscent. Seeds

few or many, albumen none, embryo smooth or lineate.—Species

about 50, in tropical and temperate regions of the world, some of

them marine.

Stems branching, leafy ; leaves small ; spathes

small, sessile :

—

Leaves whorled or the lower ones opposite ;

styles undivided ; ovules anatropous . 1. Hydrilla.

Leaves scattered, fascicled or somewhat whorl-

ed ; styles notched ; ovules orthotropous . 2. LagarosipJion^

Stems none, or with stolons only, or a creeping
rootstock :

—

Leaves all long, narrow and sessile ; male
scapes several-fld. :

—

Perianth single . . . . .3. Vallisneria.

Perianth double . . . . .4. Blyxa.

Leaves mostly or all petioled :

—

Ovary not beaked ; fruit without wings

;

leav3S all petioled ; male scapes 2-3^fid. . 5. Hydrocliaris.
\

Ovary beaked ; fruit winged, submerged

;

leaves narrow, the floating ones long-
petioled ; flowers solitary . . .6. Ottelia.

1. HYDRILLA^ Rich. ; Fl. Brit. Lid. v, 659.

A submerged leafy freshwater herb. Leaves short, usually
opposite below, 3-4-nately whorled above. Flowers minute,
dioecious, the males shortly pedicelled, soHtary in a subglobose
muricate spathe ; females sessile, 1-2 in a tubular 2-toothed spathe.

Male flowers : Sepals 3, ovate or obovate, green. Petals 3, oblong
or cuneiform. Sta?nens 3 ; anthers large, reniform, opening elasti-

cally. Pisiillode minute. Fem. flowers : Sepals 3, linear, green,.



•Lagarosiphon.] HYDBOCHARITACE^, 173

Petals 3, narrow. Ovary produced beyond the spathe in a filiform
beak, 1 -celled ; styles 2-3, linear, undivided, stigmas fimbriate,
ovules anatropous. Fruit subulate, smooth or muricate. Seeds
2-3, minute, oblong, testa shortly produced at each end.—A single
species fowid throughout India and in Ceylon extending to
Britain and C. Europe, Mauritius, Madagascar, Trop. Asia and
Australia.

B. vertlcUlata. fioy/e III. 376 ; F. B. I. F, 659 ; Watt E. D. ; Prain
Bcng. PL 995 ; Cooke Fl. Bomb, ii, 668. Serpicula verticillata,
Linn. /. ; Roxh. Fl. Ind. iiiy 578. Vallisneria verticillata, Boxh.
Fl. Ind. Hi, 751.

Stems slender, 1 ft. or more long, branching, flaccid, often rooting
at the nodes ; branches with a short sheathing leaf at the base.
Leaves sessWe, 4-8 in a whorl, the lowest often opposite, ^-f in.

long, linear or linear-oblong, apiculata, entire or serrulate, midrib
prominent. Flowers ^-} in. long. Perianth-segments very variable.
Fruit smooth or muricate.

Abundant throughout the area of this flora in still or slowly runnint'
water ; common also in all India and in Ceylon. Distrib : See
under the genus. The small membranous spathes of the male-flowers
ultimately split and liberate the flowers which rise to the surface of
the water, where they float, expand and scatter their pollen. Sugar-
refiners in India use this plant, whilst moist, for covering the surface
of their sugar in order to produce a slow percolation of moisture
(See Royle lU. 1. c).

2. LAGAROSIPHON, Harv. ; Fl. Brit. Ind. v, 659.

Submerged fresh-water herbs. Leaves scattered, fascicled or
somewhat whorled ; lower opposite, serrulate. Floivers dioecious.

3Iale flowers minute, many in an ovoid 2-fid. axillary spathe.
Sepals petaloid. Petals rather shorter. Stamens 2 or 3, filaments
short, anthers ovate, with often 2 or 3 staminodes. Pistillode none.
Fem. flowers : Staminodes none. Ovary oblong, produced into a
filiform beak ; styles 3, stout, notched ; ovules many, orthotropous.
Fruit ovoid oblong or linear, pericarp membranous. Seeds many,
testa with a mucous coat.—Species about 12, in India, Africa and
Madagascar. •



174 HYDBOCHABITACEM. [ Lagarosiphon.

L. Roxburghii, Benth. in Gen. PL in, 451 ; F. B. I. V, 669 ;

Prain Beng. PL 995 ; Cooke FL Bomb, ii, 669. Vallisneria alter-

nifolia, Boxb. FL Ind. m, 750.

Stems filiform, 2-3 ft. long ; roots fibrous ; upper branches floating.

Leaves sessile, alternate and opposite, 3-4 in. long, oblong'-laneeolate,

acute, minutely serrulate. Male flowers : Spathe ovoid, at length
2-valved, enclosing many minute shortly stalked floAvers. Sepals
shortly oblong, pink. Petals about as long as sepals, white. Stamens
2 ; anthers opening transversely. Fem. flowers : Spathe -} in. long^
tubular, 2-fid. Ovary lanceolate, tipped with a filiform flexuous

beak.

Common within the area in tanks and streams. Distkib. : Throughout
the plains of India and in Ceylon, extending to China and Japan.

3. VALLISNERIA, Linn. ; Fl. Brit. Ind. v, 660.

Submerged tufted stemless stoloniferous herbs. Leaves very

long, linear. Flowers dioecious, the males numerous, minute, in

an ovoid 3-lobed shortly jpeduncled spathe, the females solitary

in a tubular 3-toothed spathe terminal on a very long filiform

spiral scape ; sepals 3, petals 3, minute or none. IVLule flowers r

Stamens 1-3, filaments rather thick, anthers didymous. Pistillode

none. Fem. flowers : Staminodes 3, each 2-fid. Ovary narrow,

not produced upwards ; stigmas 3, broad, notched, ovules numerous.
Fruit linear, included in the spathe. Seeds numerous, oblong,

testa membranous.—Species about 4, in the warmer regions of

both hemispheres.

V. spiralis, Unn. Sp. PL 1015 ; F. B. I. F., 660 ; Watt E. D. ;

Prain Beng. PL 996 ; Cooke FL Bmnb. ii, 669. V. spiraloides, Boxb.

FL Ind. Hi, 750.

Leaves radical, narrowly linear, varying in length with the depth of

the water, translucent, entire, or serrulate at the tips. Male flowers

many, minute, in shortly stalked spathes ; when ready to open they
become detached and rise to the surface of the water, the expanded
perianth acting as a float. Female flowers solitary within a 3-

toothed spathe and borne on a long spiral stalk, the uncoiling of

which brings the flower to the surface to be fertilized by the floating

males, after which the female scape coils up again into a close sj)iral
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dragging the young fertilized female flower to within a small distance
of the muddy bottom of the water to ripen.

Abundant within the area. Distrib. :—More or less throughout India
and in CVylon, extending westwards to Spain, and in most warm
regions of the World.

4. BLYXA, Thouars ; Fl. Brit. Ind. v, 660.

Annual, submerged, tufted, scapigerous herbs. Leaves linear,

acute, entire or minutely serrulate. Flowers 2-sexual or dioecious ;

scapes long or short ; males pedicelled, several in a tubular 2-toothed
spathe, long-peduncled ; 2-sexual or fem. flowers solitary, sessile

within a tubular 2-toothed spathe. Sepals 3, linear. Petals 3,

linear, longer than the sepals. Male flowers : Stamens normally
3-seriate, 1 or more often reduced to staminodes ; anthers narrow,
erect. Pistillodes 3, slender. Fem. flowers solitary. Staminodes
none or minute. Ovary linear, 1-celled, beaked ; style very short ;

stigmas 3, filiform, ovules many. Fruit linear, included in the ribbed
narrow ventricose spathe

;
pericarp membranous. Seeds many,

oblong, smooth or tubercled, often tailed.— Species 7 or 8, inTrop.
Asia, Madagascar, Australia and in Sumatra.

Leaves not serrulate ; flowers dioecious

;

stamens 8 . . . . . , \. B. Roxhurghii.

Leaves serrulate ; flowers 2-sexual ; stamens 3 2. B. oryzetorum.

1 B. RoxbargbU, Rich, in Meyn. Inst. Fr. {1881) 77, t 5 ; F.
B. I. v., 660 ; Prain Ben^. PL 996 ; Cooke FL Bomb, ii, 670. Vailis-

neria octandra, Roxh. ; FL Ind. Hi, 572.—Vem. Syala (Beng.).

A submerged tufted annual. Leaves radical, 8-24 in. long, linear, entire,
broad at the base, finely acuminate at the apex. Flowers dioecious,
white. Male flowers : Scape straight, as long as or longer than the
leaves. Stamens 8 ; filaments unequal, shorter than the petals.
Fem. flowers : Scape shorter and thicker than in the males. Fruit
2-4 in. long. Seeds -^V in. long, distinctly tuberculate, shortly tailed.

I have seen no specimens from the Upper Gangetic Plains, but being
widely fHstributod in Bengal in still water it has in all probability been
overlooked. It is said to bo plentiful throughout the Bombay Pro-
eidencv, and is found also in Malay Peninsula and in Australia.
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2. B. oryzetoram. Hook. /. in F. B. I. V, 661 ; Prain Bcng.

PI. 997. Diplosiphon oryzetorum, Dene, in Jacquem. Voy. Bot.

167, t 167.

A submerged tufted annual. Leaves 4-6 in. long, with serrulate edges.

Scape very short. Flowers 2 sexual. Stamens 3. Capsule 1-H in.

long by Ir in. wide. Seeds -^j in., sparsely tubercled ; tails none or

very short.

Bundelkhand (Edgeworth, No. 9002). Distrib. : Kashmir (Jaeque-

mont), also on the Khasia Mountains.

5. HYDROCHARIS, Linn. ; Fl. Brit. Ind. v, 662.

Aquatic jfloating herbs. Leaves petioled, orbicular or renifoim,

entire. Flowers monoecious ; males 2-3 in a peduncled 2-foliate

spathe ; females solitary within a spathe. Sepals 3, herbaceous.

Petals 3, white, membranous. Male flowers. Stamens 6 or 9 ;

fitaminodes 6 or 3 ; filaments forked, anther-cells basifixed.

Female flowers. Staminodes 6, in pairs. Ovary ovoid, 6-celled ;

ovules manj?- ; stigmas 6, linear, 2-fid. Fruit an ovoid or oblong

fleshy berry, 6-celled. Seeds numerous ; testa pnlpy, filled with

spiral vessels ; embryo ovoid.—Species 2 or 3, in Europe and Asia.

H. oellulosa^ Bnch.-Ham. in Wall. Cat. 5042 ; Prain Beng.

PI, 997. H. Morsus-Ranse, F. B. I. V, 662 {in part) ; Boyle III.

377.

Prain in his Beng. Plants follows Buchanan-Hamilton in consider-

ing this plant as specifically distinct from the Euro23ean H. Morsus-
Eance, to which it has been referred in the Fl. Brit. Ind. The reni-

form leaves are much less deeply lobed at the base, and after flower-

ing they become very much enlarged. The male flowers contain 12
antheriferous stamens, 3 of which are sterile. ^^ ithin the area of

tlJs flora specimens of this p]ant were collected by Buchanan-Hamil-
ton in the Gorakhpur district, and by the present writer in the N.
Oudh district of Bahraich. The plant appears to be common also in

N. and Central Bengal.

6. OTTELIA. Pers. ; Fl. Brit. Ind. v, 662.

Submerged or partially floating fresh-water herbs with fibrous

roots. Leaves radical, crowded, the submerged narrow and short-ly
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petioled, the floating long-pctioled, ovate-lanceolate oblong or

cordate. Flowers solitary, 2-scxual, sessile within a tubular long-

peduncled spathe. Sepals 3, linear or oblong. Petals 3, longer

than the sepals, obovate or orbicular, with fleshy basal appendages.

Stamens 6-la, in 2-5 series, anthers erect. Omry oblong, beaked,

almost 6-e{jlled ; styles (5, linear, 2-fid. ; ovules many, placentas

diff\ise. Fruit oblong, 6-valved, enclosed in the spathe, 3-6-winged.

Seeds man3% oblong, testa pulpy.— Species 6 or 7, in tropical or

Bubtropieal regions of the world.

O. alismoldes, Pcrs. Si/n. i, 400; F. B. I. V, 602 ; Prain Beng.

PL 997 ; Cooke Ft. Bomb, ii, 671. Damasonium indicum, Willd ;

Moxh. Fl. hid. ii, 216.

A succulent flaccid herb, submerged or partially floating. Leaves
variable, 2-() in. long, oblong or orbicular, cordate, membranous, un-
dulate, 7- 11 -nerved ; petiole.i trigonous. Spathe 1-1^ in. lor^s:,

1-flowered, 5-6-wingcd.-; peduncles varying in length with the depth
of the water; wings of spathe unequal, undulate; mouth 5-6-toothcd.
Sepals small, oblong, green. Petals suborbicular, about 1 in. broad,
white with yellow base, retictilate-veined. Ovary narrowly oblong ;

placentas 6-12. Fruit \-\\ in. long, ellipsoid, crowned by the p • r-

t;istent perianth.

Abundant within the area of this flora, in tanks and slow-running watrr.
iJiSTEiB. : Througliout India and in Ceylon, extending to Australia.

CVII.—ORCHIDACEiE.
Herbs of various habit, rarely shnibby, of two principal forms :

either (1) terrestrial tuberous-rooted herbs with annual herbaceous
eimplQ stems and solitary or spicate or racemose flowers ; or (2)

epiphytes with perennial stems or branches variously thickened
and often forming a pscudobulb, flowering from the top sides or
base of the pseudobulb ; bracts usually present. Flowers 2-sexual,

irngular, often showy. Perianth superior, of 6 free or variously
•combined segments in two series ; 3 outer segments (sepals) more
or less alike, the 2 lateral sometimes connate in a short or long sac
or spur-like base (mentum) ; 3 inner (petals) dissimilar, the 2 lateral

alike, the other (lip) usually very differently shaped. Stamens
and style united in a column opposite the lip ; fertile anthers usually
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one (2 in Cypripediece), on the front or top or back of the columa
and free or adnate to it, 2-ceJled or by subdivision 4-celled; top of the-

column sometimes produced towards the lip into a beak {rostellum) ;,

pollen-grains usually coherent in each cell into 1, 2, or 4 pairs of
oblong globose or pyriform waxy or powdery masses (pollinia)^

which are free or attached by pairs or fours immediately, or by a
stalk (caudicle) to a gland. Ovary inferior, 1 -celled, usually linear

or twisted ; stigma one or two viscid spots on the top or concave
face of the column, opposite the lip and below the anther, rarely

discoid and above the two anthers {in Cypripediece) ; ovules many^
minute. Fruit a capsule, usually opening by 3 or 6 longitudinal
fissures, rarely fleshy and subindehiscent. Seeds many, minute,
with a lax hyaline testa enclosing a homogeneous nucleus.—Species^

about 5,000, in temperate and tropical regions, rarely arctic.

Anther single :

—

Pollinia waxy :

—

Pollipia free, or those of each cell held
together at the base by a viscid ap-

pendage, not attached by their bases or

by a caudicle to the rostellum :

—

Pollinia 4 :

—

Leaves equitant, coriaceous or fleshy.

Epiphj^ic her * .

Leaves not eqj cant. Usually ter-
' restrial herbs —

Leaves metnbranous, rarely coriace-

ous :

—

Lip su}j .rior, with basal auricles ;

column very short .

Lip inferior, without basal

auricles ; column long .

Epiphytic herbs with coriaceous

leaves :

—

Stems solitary or csespitose, or

composed of discrete pseudo-
bulbs basally attached on a
long or short rhizome ; column
prolonged into a foot :

—

T(ip not articulate on the foot

of the column . . .4. Dendeobium..

1, Oberonia.

2. MlCROSTYUS^

3. LiPARIS.
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Lip articulate on the foot of

the column and mobile

Stc*ms jointed, composed of

elongatetl pseudobulbs at-

tached to a woody core

;

leaves solitary or in pairs,

char£accous ; column without
a foot .....

Pollinia 8

Terrestrial herbs without pseudo-
bulbs :

—

Scapes from a stout rhizome, flower-

ing before the leaves apjjear

Stems leafy ; flowers large, appear-
ing with the leaves .

Pseudobulbous epiphytes ; column
with a long foot ....

5. BULBOPirVLLUM,

6. PHOLrDOTA.

7. Pachystoma*

8. THI7NIA.

9. Eria.

Pollinia attached singly or in pairs or fours

through one or rarely two caudicles to a
stigmatic gland :

—

Pollinia 2, rarely 4 in Cymhidium :—
Terrestrial glabrous herbs with fleshy

tubers or rhizomes, rarely pseudo-
bulbous ; flowers in peduncled
racemes ; leaves chartaceous or

membranous, plicate —
Lip distinctly 3-lobed, saccate or

spurred at the base ; inflore-

scence straight

Lip obscurely 3-lobed, widely ven-
tricoso at the base, but not
spurred ; inflorescence at first

dccurved

Epiphytic herbs, rarely terrestrial or
leafless, usually with long linear

coriaceous leaves sheathing on a
large fleshy pseudobulb; scapes

racemose, column footless or very
slichtly produced; lip not spurred 12, Cymbtdidm.

10. EULOPHIA.

11. Geodorum.
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Epiphytic herbs, never terrestrial

;

pseuodobulbs none :

—

Stem very short, leaves few,

crowded, pendulous, broad, flat

and softly coriaceous ; flowers in

long, often branching, racemes
j

lip with a long claw ; midlobe
2-lobulate ; lateral lobes fimbri-

ate ; spur bent 13.1 ORNITHOCHILUSi

Stems more or less elongate ; leaves

coriaceous, flat, or fleshy and
terete :

—

Lip not spurred ; leaves terete . 14. Ltjisia.

Lip spurred, adnate to the

column or its foot ; leaves flat,

1orate :

—

Column with a long foot . 15. ^Erides.

Column slightly produced into

a foot :

—

Spur with neither calli nor
septum within :

—

Spur compressed laterally,

deep, pubescent at the

mouth ; side-lobes of lip

none ....
Spur not compressed,

rarely (in Van da)

reduced to a gibbous
swelling :

—

Side-lobes of lip usually
large (small in Vanda
Roxbiirghii), spur
widely funnel-shaped,
glabrous at the
mouth ; flowers usu-
ally large (small in

Vanda parviflora)

caudicle of pollinia

short and broad . 17. VaNda,

16. Rhynchostylis<
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Side-lobes of lip small

or none ; spur narrow
and cvlindric, or short

and widely saccate

;

mouth naked or fim-

briate ; caudiclo of

pollinia very narrow 18. Sacoolabium,

Spur within partially or

completely occluded by
calli :

—

Spur occluded by a dorsal

scale or by calli on
the anterior or posterior

walls, but without a

septum . . .19. Cleisostoma.

Spur within partially

occluded by calli and
divided by a vertical

antero-posterior septum
into two lateral

chambers . . .20. SARCANTnu^.

Pollinia powdery or lamellate, not waxy :

—

Anther terminal, pollinia 2or 4 ; leaf sohtary,

radi: al, appearirg alter the flowers . 21. Pogonia.

- Anther dorsal ;
pollinia 2, bipartite

;

leaves several, appearing with the flower,

racAmes drooping; ; lip with a concave

or f-accate much depressed hypochile

jointed at a right angle to the epichilc . 22. Epipactis.

Stigma single, anticous ; lip saccate, the

sac usually set o.'e ^uthin . . . 23. Goodyera.

Stigmas two, di.-tant, lateral ;
pollinia

bipartite; lip faccatc, the sac with

calliof lamina- vithin . . • 24. ZErxrNE.

Anthers two, each with one perfect cell ; cells

sesi^ile on the column, remote or contipuous,

always feparate ;
pollinia 2. often bipartite,

adnate with or without caudicles to separate

elands; leaves flat, membranous. Terrestrial

herbs 25. Habenabu.
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1. OBERONIA, Lindl. • Fl. Brit. Ind. v, 675.

Epiphytic herbs, with usually very short often tufted stems.

Leaves coriaceous or fleshy,usually ensiform distichous and equitant,

very rarely terete. Flowers minute, in dense sub-cylindric spikes,

or racemes, expanding centrifugally. Sepals broadly ovate or

oblong, subequal. Petals as wide as or narrower than the sepals.

Lip larger than the sepals, 2-4-lobed, the hypochile more or less

concave. Column very short and stout, rarely winged. Anther

terminal or incumbent ;
pollinia 4, cohering in pairs, wax}'.

—

Species about 60, Indo-Malayan region, extending to China, Aus-

tralia and the Pacific Islands.

Lip without lateral lobes or basal auricles . J. 0. pacliyrachis.

Lip with lateral lobes :

—

Lip oblong, with small lateral lobes . , 2. 0. Falconeri.

Lip obcordate, with large broad lateral lobes 3. 0. ensiformis.

1. O. pachyracWs, Reichh. f. in Herb. Kew. ex HooJc. /. in F. B.

J, 7, 681 ; King and Pantl. in Ann. R. Bot. Gard. Calc. viii, 4, t,

3 ; Duthie id., ix, pt. 2, 85.

Stems very short, tufted. Leaves 3-4 in. long, narrowly ensiform and
sUghtly falcate, acute. Peduncle of inflorescence, sEort, broad, com-
pressed, adnate to a leaf nearly to its apex. Spike 4-5 in. long,

equalling or a little longer than its leaf. Flowers minute, pale-brown,
sunk singly in rather distant pits in the fleshy rhachis ; bracts ovate-
rotund, irregularly serrulate. Sepals elliptic, obtuse, glandular on
the back, not reflexed. Petals smaller, linear-oblong, obtuse, suben-
tire. Lip without lateral lobes or basal auricles, orbicular-elliptic,

obtuse, concave, entire or slightly erose at the apex and with a deep
depression at the base. Capsule short, turgid, often gibbous ; ribs

not prominient.

Dehra Dun, on trunks and branches of trees (Vicary, Falconer, Duthie,
etc.). Flowers after the rainy season. Distrib. : Outer ranges of

Himalaya from Garhwal eastwards to Sikkim, up to 4,000 ft.; also

on the Khasia Hills.

2. O. Falconeri, HooTc. /. in F. B. I. V, 678 ; Ic. PI. t 1780 ;

Prain Beng. PI. 1004 ; Duthie in Ann. E. Bot. Gard. Calc. ix, pt.

2, 86, t. 94 ; Cooke Fl. Bomb, n', 676, indifolia, Wall, {not of

Lindl.),
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Stems short. Leaves 1-2 A in. long, broadly cnsiform, straight or falcate,
acute, coriaceous. Piduncle of inflorescence, stout, sliorter than tho
leaves, terete, bracteate. Racemes erect or decurved, longer than the
leaves ; rhachis stout, deeply grooved in fruit. Flowers minute,
shortly stalked; floral bract longer than ovary, ovate-lanceolate,
acuminate, the margins serrulate. Sepals and petals brownish

-

yellow. Sepals ovate, acute, reflexed. Petals spreading, falcately
lanceolate, obtuse^ longer and narrower than the s^epals. Lip oblong
or subquadrate, green, the upper surface glistening with many gland-
liko specks ; lateral lobes small, v\ ith truncate emarginate tips

;

the aper w'th two small incurved obtuse lobes separated by a broad
sinus. Anther obovate, its lip emarginate. Capsule ^-^ in. long,
shortly stalked.

Dohra Dun (Wallich, Falconer, Duthie, etc.). Common as an epiphyte
on mango trees. Flowers in Sep. Dlstrib. : Outer ranges of Hima-
laya from the Jumna to Sikkim, up to 3,500 ft.; also on the Khasia
Hills and in Chota Nagpur and in the Konkan.

^
3. O. enslformls. Lhidl. Fol. Orch. Oberon. 4 ; F. B. I. V, 679 ;

King and Panil. in Ann. R. Bot. Gard. Calc. viii, 9, t. 9 ; Diithie id
•ix, pt. 2, 86.

Stems 21-3; ft. long. Leaves 10-18 in. long and up to ^ in. wide, linear-
en^iform, acuminate, falcate. Inflorescence erect, shorter than the
leaves, subtruncate, its peduncle 2-2f in. long, bearing many
minute lanceolate appressed pale bracteoles ; raceme about twice tho
length of tho peduncle ; its rhachis thick, fleshy, terete ; floral bracts
longer than the ovary, convolute, ovate-rotund, subacute, erose.
Flowers -^^^ in. long, not sunk in the rhachis, pale-brown. Sepals
reflexed, subequal, broadly ovate, subacute, entire not ciliolate.

Petals ovate, subacute, stiffly pubescent, the edges entire and ciliolate.
Lip twice as long as the sepals, 3-lobed, with two large rounded
entire basal lobes ; me.sochile subquadrate, smooth, slightly concave,
bearing on its edges two large projecting blister-like processes ; ter-
minal lobe obreniform, with two rounded lobules separated by a
broad subquadrate apical sinus, the whole surface and margins ol lip,
except the smooth mesochile, clothed with stiff hairs.

Dehra Dun, chiefly on sal trees (Falconer, King, Mackinno^, Duthie).
Flowers during Nov. Distrib. : Up to 3,000 ft. on the adjacent
Himalaya, extending eastwards to Nepal, Sikkim and the Khasia
Hills ; recorde<l also from the Nilcriris.
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2. MICROSTYLIS, Nutt. ; Fl. Brit. Ind. v, 686.

Terrestrial or epiphytic, rarely saprophytes, often pseudo-

bulbous. Leaves one or more, membranous, plicate, continuous

with their sheaths. Flowers small, in terminal racemes, resupinate.

Sepals spreading or recurved, subequal. Petals narrower than,

the sepals and about as long. Lip adnate to base of column, usually

flat, with or without basal lobes ; apex emai^finate or 2-3-lobed.

Column usually very short v.ith two short spreading arms. Anther

subterminal, or accumbent, 2-celled ; pollinia 4, ovoid or obovoid,

waxy.—Species about 70, in temperate and tropical Asia* and
America.

M. Macklnnoni Duthie in Journ. As. Soc. Beng. Ixxi, pt. 2, 37 ;

Ann.f R. Bot. Gard. Calc. ix, pt. 2, 88, t. 95.

Terrestrial, whole plant up to 7 in. high. Stem short, swollen below,
rising from the base of the previous year's p eudo-bulb. Leaves two
or three, horizontal, unequal, the large t 2^ in. long by 1 in. broad»
ovate, obtuse, cordate and amplexicaul at the ba^ e, fleshy ; upper
surface dark brownish-green ; the lower surface purplish ; nerves 3-7,

reddish -purple, prominent beneath, the interspaces bullate. Scape
about 3 in. long, sharply 4-angular. Eeceme about as long as the
scape ; bracts subulate, longer than the o\ ary, reflexed, persistent.

• Flowers sessile, about i in. long, dull-yellowish and reddish-purple.

Dorsal sepal ovate-lanceolate, subacute ; lateral shorter, subfalcato,

edges of all reflexed. Petals linear, shorter than the sepals, reflexed.

Lip with a prominent transverfe rim di\ading its basal and apical

portions ; basal lobes falcatelj^ ov8,te-lanceolate, often continuous or

overlapping at the tips ; apical portion deeply bifid and protruded,,

crimson-purple. Column with fles-hy rounded arms. Anthers with a
truncate or emarginate lip. Ovary clavate, not twisted.

Dehra Dun, on Kalanga hill, at 2- 3,000 ft. (P. ¥7. Mackinnon). Flowers
July and Aug. Disteib. : Outer ranees of Garhwal Himalaya, up to

6,000 ft., easily distinguished from M. Walhchii by its leaf-coloration ;

also the flowers are smaller and the lip is very differently shaped.

3. LIPARIS, Rich. ; Fl. Brit. Ind. v, 691.

Terrestrial or epiphytic herbs, with or without pseudobulbs.

Leaves one or more, membranous or coriaceous, continuous ^\itb

the sheath or thickened and jointed at the base. Flowers small,.
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ia terminal racomos, resupinate or not. Sepals sprcadintr or re-

curved, the margins usually revoluto. Petals much narrower
than the sepals and about as long. Lip adnate to the base of the
column, usually broad, flat or deflexed from the middle, sometimes
concave and with calli near the base. Colmnn elongate, often
arched, usually winged near the apex and tumid, or dilated and
compressed at the base. Anther terminal; pollinia 4.—Species
about 120, in temperate and tropical regions.

Leaf solitary, membranous . . . . \. L. diodon.

Leaves two, coriaceous . . . , 2. L. longipes.

1. Ii. diodon, Reichb. f.
in Linncpa xli, 43 ; Ridle!/ in Jonrn.

Linn, Soc. xxii, 285 ; F. B. I. V, 693 ; Duthie in Ann, B. Bot. Gard.
Calc. ix, part 2, 97.

jLea/ solitary, elongate, spathulate, obtuse, membranous. Scape angled,
naked ; bracts minute. Sepals linear. Petals filiform. Lip cunoate,
angled on both sides at the base, then dilated, subquadrate, crenu-
late, apiculate. Column slender, curved, 2-toothed at the base.
--1 nther not beaked.

Dehra Dun (Hort. W. Sanders). I have seen no specimens of this
plant.

2. L. longipes, Lindl. in Wall PI. As. Bar. i, 31, t. 35 ; F. B.
L V, 703 ; K. cO P. in Ann. R. Bot. Gard. Calc. viii, 29, t. 37 -Duthie
id. ix, part 2, 97. L. spathulata, Lindl.

Epiphv-tic. Pseudobulbs close together in a row, cy indric and stem
like or swollen at the base, 3-6 in. Ion?, with a few vertical strise and
with tightly clasping sheaths. Leavs 2, jointed at the base upon
the leaf-sheath or on pseudobulbs, 4-6 in. Ion:?, obi inceolate-oblong,
subacute to acuminate, sometimes aristate. Ivflorescence erect,
shorter or longer than the leaves ; peduncle slender, terete, ebrateate ;

raceme twice as long as the peduncle, manv-flowered ; floral bracts
linear-lanceolate, shorter than the pedicelled ovary. Floivers about
\ in. lonq, pale yellowish-green. Stpals 1 -nerved, Hnoar-obiomr, sub-
acute. Petals shorter than the sepals, linear, obtuse, roflexed, and
with recurved margins as are the sepals. Lip about as lone? as the
lateral sepals, broadly oblong, recurved from about the middle,
inner margins at the ba.se much thickened so as to form triansrular

processes but without true calli ; margins entire, the apex broad
and shortly apiculate. Column 6lic;htly curved and wi!>h small
rounded wings.
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Dehra Dun (Falconer, Mackinnon, Duthie). Flowers in. Sep. Distrib. :

Subtrop. Himalaya in Garhwal and Kumaon, up to 3,000 ft., and

eastwards to Sikkim, Bhutan and the Khasia Hills, also on the Nil-

giris and in Ceylon, extending to China and to the Malay and Pacific

Islands. A widely distributed and polymorphic species. The

Dehra Dun plant agrees best with Lind ley's L. spathulata, which has

shorter and thicker pseudobulbs, rather broader leaves and shorter

racemes than in the type. Hooker observes that it occurs frequently

in company with the form having long pseudobulbs, and that inter-

mediates abound.

«. DENDROBIUM, Swartz ; Fl. Brit. Ind. v, 710.

Epiphytic herbs. Pseudobulbs short and fleshy or elongate

and stem-like, usually tufted. Leaves usually sessile and with

slender bases, never plicate. Flowers solitary or in fascicles or

racemes, often large and showy. Sepals subequal, the lateral

pair obliquely adnate to the foot of the column and forming with it

a sac or mentum. Petals usually similar to the sepals. Lip sessile

or clawed at the base, adnate to and incumbent on the foot of the

column ; side-lobes embracing the column, or spreading, or absent

;

terminal lobe broad or narrow, flat convex concave or saccate,

the disk sometimes lamellate. Column short, with a long or short

foot and with usually a nectar-secreting cavity at its extremity,

the apex angled or 2-toothed. Anther 2-ceUed
;

pollinia 4, equal

in length, usually all slightly coherent but sometimes in free pairs,

ovoid or oblong, slightly compressed, waxy.—Species 700 or more,

in Temp, and Trop. regions of both hemispheres.

Flowers small, not exceeding i in. across, dull-

yellow with stripes of red spots . . . 1. D. bicameratum.

Flowers about IJ in. across or larger :

—

Basal portion of lip convolute :

—

Apical portion of lip pale-yellow, basal
portion white . . . . . 2. D. primulinum.

Lip pale-yellow with purple veins at the
base • . . . . . 3.^Z). Pierardi.

Lip convolute throughout its length, pale-

yollow with reddish-purple veins . . 4. D. Gamhlei.
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1. D. blcameratum. Li72dl. in Bot. Beg. (1839), Misc. 85 ;

F. B. I. F, 729 ; K. db P. Ann. R. Bot. Gard. Calc, viii, 42, t. 56 ;

Duthie id. ix, part 2, 95 ; Prain Beng. PL 1,009. D. breviflorum

LiJidl? D. bulbitlorum, Falc. mss. in F. B. I. I. c. ; Ic. PI. t. 2028.

^toiK 12-18 in. long, clavato or fusiform. Leaves coriaceous, 3-4 in.

long, lincAr-lanceolate to elliptic -oblong, obliquely and minutely 2-fid.

at the apex. Flowers about ^ in. across, dingy-yellow speckled with
stripes of red, densely crowded on a short sheathed peduncle ; flower-

ing bract sheathing the shortly stalked ovary. Dorsal sepal ovate-
oblong, subacute; lateral pair triangular, concave, subacute. Petals

about as long as the sepals, broadly elliptic, obtuse. Lip fleshy,

concave, 3-lobed ; side lobes small, erect, triangular, acute ; mid-lobe
very short, truncate, the disk fleshy and smooth. Column very
short, with two large oblong nectar-secreting cells. Mentum urceo-
late. Anther fleshy.

Dehra Dun (Gollan, Gamble). Flowers in Aug. Distrib. : Outer
Himalayan ranges of Garhwal and Kumaon, up to about 4,000 ft.

,

and eastwards to Sikkim, the Khasia Hills, and Burma ; it occurs
al.-o on Parasnath in Behar.

2. D. prlmulinum, Lindl. in Gard. Chron. {1858) 223 ; Journ.

Linn. Sac. Hi, 12 ; F. B. I. v, 735 ; Duthie in Ann. R. Bot. Gard,

Calc. ix, pt. 2, 97, t. 98.

£tems 10-12 in. long, pendulous. Leaves about 4 in. long, broadly
oblong, coriaceous, the upper ones smaller. Flowers solitary from
the nodes of the leafless stems, shortly pedicelled, 2h in. across ;

floral bracts minute, emarginate. Sepals and petals white, or tinged
with pink or pale-blue. Sepals narrowly lanceolate, acuminate,
spreading or reflcxed. Petals smaller, linear-lanceolate, acute, erect

or spreading. Lip broadly oblong (when spread flat), very shortly

clawed, about 1 J in. long and nearly as broad, convolute towards the

base, with a broad central lamellate band, margins strongly ciliate ;

basal portion white ; apical portion pale primrose-yellow, puberu-
lous ; mentum rounded. Column produced into a rather long foot

and with 2 horn-like processes at the apex, pale-blue. Anther
puberulous, its lip toothed.

Dehra Dun, at Ndlapani (Gamble). Flowers in April. Distrib.

Outer Himalayan ranges of Garhwal up to about 3,000 ft. There
has been some confusion in regard to the distribution of this species.

Under D. crepidatnm in the Fl. Brit. Ind. V. 740 Sir Joseph Hooker
remarks. " A specimen in Herb. Kcw, marked ' Gnrlnval, Falconer

'
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is perhaps a cultivated one." This evidently refers to the two scraps

of D. crepidatum glued down on the same sheet with Falconer's

specimens of D. primulinum. There is also on the same sheet

Falconer's original ticket referring to the specimens of D. primulinum
and bearing the manuscript name of D. petrocarjyum. Both D.
primvlinum and D. crepidatum were found by Falconer, and they

were no doubt cultivated in the Saharanpur Garden and sent thence

to Kew under one name. The supposition that D. primulinum

was ever found wild in Sikkim is probably an error.

3. D. Pierardl, Roxb. in Hook. Exot. Ft. t. 9 ; Fl. Ind. Hi, 483 ;

F. B. I. F, 738 ; Prain Beng. PL 1009 ; K, dh P. in Ann. R. BoU
Gard. Calc. viii, 51, t. 72 ; Duthie id. ix, pt. 2, 97.

Stems slender, pendulous, 2-3 ft. long. Leaves sessile, 2-5 in. long,

lanceolate to ovate-lanceolate, sub-acuminate, caducous. Flowers

about 1| in. across, solitary or 2-3 together, on very short minutely
bracteate peduncles which proceed from the slightly swollen nodes

of the leafless stems, rose-coloured or pale-purple, the lip yellow

with purple radiating veins at the base. Sepals subequal, oblong-

lanceolate, subacute. Petals elliptic, obtuse, as long as the sepals,

but broader. Lip sub-orbicular (when spread out), without side-

lobes, the claw very short, edges shortly ciliate on the apical half,

basal portion convolute, upper surface pubescent. Column about
equalling its foot in length the latter with a nectary at its extremity.

Anther with a curved erose lip. Capsule about 2 in. long.

Dehra Dun, on the banks of the Song river and in the adjacent forests

(Gamble, Mackinnon). Flowers in May. Distrib. : Outer ranges

of the Kuraaon Himalaya up to about 3,000 ft., extending eastwards

to Nepal, Sikkim and the Khasia Hills ; also in Assam, Bengal, Chota
Naspur and southwards to S. India and Tenasserim, and extending

to China.

4. D. Gamblei, King and Pantl. in Journ. As. Soc. Beng. LXVIy.
part 2, 58i ; Duthie in Ann. R. Bot. Gard. Calc. ix, part 2, 99, f. 99.

S:e7ns slender, pendulous, 1-2 ft. long, with short scarious sheaths at

the nodes. Leaves sessile, up to 3 in. long, subfalcately ovate-Ian

-

ceola.te, subacuminate, thick, caducous ; veins obscure. Peduncle.!

solitary or in pairs from the nodes of the leafless stems ; floral bract

very small, lanceolate, acuminate. Flowers about 1^ in. across,

inodorous. Sepals and petals subequal, lanceolate, acuminate, with

reflexed tips, pale greenish-yellow, 5-nerved. Lip about
f-

in. long,.
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convolute throughout its length, broadly elliptic-oblong or subquad-
rate when spread out ; margins fimbriate-serrate except at tho
cuneate and clawed base ; apex obtusely cuspidate ; upper surface
with a broad central grooved band villous towards the apex ; veinp
reddish-purple, bifurcating within tho margin. Column nearly \ in.

long, its narrow elongate foot with a small ovate laciniate nectary
at its base ; mentum elongate, slightly curved and spur-like.

Anther minutely papillose outside, its lip denticulate.

Dohra Dun (Gamble) on trees. Flowers June-August. Distpib.:
Ciarhwal Himalaya, up to 3,000 ft. Recorded also as occurring on
the Nilgiri Hills. It is closely allied to D. macrostacliyumy Liudl
a species of S. India and Ceylon.

5? BULBOPHYLLUM, Thouars ; Fl. Brit. Ind. v, 752.

Epiphytic herbs. Pseudohulhs from a creeping rhizome, rarely

«ionc, 1 (rarely 2)-leaved. Flowers on scapes from the rhizome

and usually close to the pseudobulbs, solitary, capitate, umbellate,

or in spikes or racemes. Sepals subequal or the lateral pair rather

longer than the dorsal one and free or connate under the lip.

Pc7a/5 usually smaller than the dorsal sepal. Lip jointed on the

foot of the colunm, mobile, small and usuaUy much recurved.

Column very short, often 2-aristate at the apex. Anther 2-ceiled ;

pollirda 4, free, the two inner smaller (rarely suppressed).—Species

nearly 200, chiefly in tropical and sub-tropical Asia, a few in Africa,

America and Australia.

B. polyrhizum, Lindl. Gen. and Spec. Orch. 53 ; Hk. in F. B.

J. V, 767 ; Ann. R. Bot. Gard. Calc V, pt. 1, 15, t. 23 ; K. and P.

id. via, 70, t. 95 ; Duthie id. ix, pt. 2, 105,

Jihizome thread-like, branching; pseudobulbs crowded or distant,

globular or ovoid, smooth, base broad. Leaf 2^ in. long, narrowly
oblong, subacute, slightly narrowed to the sessile base, deciduous

before the flowers open. Scape filiform, about 4 in. long, the sub-

erect pt«duncle longer than the raceme, bearing 1 or 2 minute bracts ;

raceme inclined. Floxcfrs about 6, distant, secund, pale-yellow, | in,

long ; floral bracts minute, oblong, about as long as the short stalk of

ovary. Sepals spreading ; dorsal one ovate, concave ; lateral ])air

longer, oblong-lanceolate, subacute, 3-nerved. Petals much shorter

than tho sepals, broadly ovate, acute, I-nerved. Lip stalked,

deflexed, oblong, obtuse, scaberulous. Column shortly toothed, its

ioot short and slightly curved. Anther papillose, its lip acute.
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Deh.ra Dun (Gamble) ; flowers during June and July. Disteib. r

Kumaon in the Gori Valley, up to 4,500 ft. (Duthie), and from Nepal
eastwards to Sikkim and on the Khasia and Naga Hills.

6. PHOLIDOTA, Lindl. ; Fl. Brit. Ind. v, 844.

Epiphytes with jointed and often branching stems, the internodes

resembling pseudobulbs, or \\dth tufted pseudobulbs. Leaves

in pairs or solitary, membranous, many-nerved. Flowers small,

racemore, subglobose, expanding from above downwards, usually-

drooping and distichous ;
peduncles ebracteate, terminal or from

the base of the pseudobulb ; floral bracts large, persistent. Sepals-

concave. Petals narrower than sepals. Lip more or less cymbi-

form, usually without side-lobes. Column without a foot, short,

hooded or winged at the apex. Anther subglobose; pollinia 4,

waxy, subglobose or clavate, cohering in pairs to one or two mem-
branes.—Species about 20, in India, Malaya and China.

Leaf solitary 1. ^- imhricata.

Leaves in pairs . . . . • . 2. P. articulata, var..

GrJffithii.

1. P. imbricata, Lindl. in Hook. Fl.Exot. t. 138 ; Gen. d; Spec-

Orch. 37 ; F. B. I. v, 845 ; K. <b P. in Ann. B. Bot. Gard. Calc.

viii, 144, t 201 ; Duthie id. ix, pt. 2, 115 ; Prain Beng. PL 1012 ;

Cooke Fl. Bomb, ii, 688. Ptilocnema bracteatum, Don Prod.

33. Cymbidium imbricatum, Roxb. Fl. hid. Hi, 460

A pendent epiphyte. Pseudobulbs coespitose, cylindric, thickened at

the base, 2-3 in. long, or shorter and more ovoid, usually partly

enveloped in large fibrous sheaths. Lea solitary, 6-12 in. long,,

elliptic-oblanceolate or lanceolate, acute, tapering to the stout petiole,

strongly 3-5-nerved. Inflorescence from the top of a pseudobulb,

drooping, 8-10 in. long, lengthening in fruit ;
peduncle slender, as

long as or longer than the dense many-flowered distichous raceme.

Flowers about | in. long, white tinged with pink or yellow ; fl. bract

longer than theslender stalked ovary, convolute, subrotund, minutely

apiculate, many-nerved, persistent, pale-brown. Sepals ^ in. long ;

dorsal sepal orbicular, 3-nerved ; lateral pair connate at the base,

cymbiform, winged along the keel. Petals linear-oblong, subacute..

Lip 3-lobed, saccate between the large rounded lateral lobes ; terminal

lobe divided at the apex into two small oblong lobules. Column
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broad, its upper half winged. Pollinia clavate, attached in pair»
to two small membranes. Capsule about

.
in. long, ellipsoid.

Dehra Dun (Mackinnon, Gamble, Duthie). Flowers June-Aug.
DiSTRiB. : Outer ranges of the Garhwal and Kumaon Himalaya
up to 4.000 ft., and eastwards to Nepal, Sikkim and Bhutan ; afso
on the Khasia Hills, in Chota Nagpur, Chittagong, Konkan and
Kanara. and south to S. India and Ceylon ; extending to the Anda-
man Islands, Burma, Malay Pen., China, Pacific If-lands and Aus-
tralia.

2. P. artlculata. Li)}dL in. Wall. Cat. 1992, vak. Griffithii, K.d- P.

in Ann. B. Bot. Card. Calc. viii, 147, t. 204 ; Duthie id. ix, pt. 2.

116. P. Griffithii, Hook. /. Ic. PL t. 1881 ; F. B. I. v, 845.

Internodes of pointed stems terete, slightly furrowed, 3-5 in. long, the
nodes bearing a few short broad scarious sheaths. Leaves 2, narrowly
oblong-lanceolate, 3-4 in. long, tapering at each end. Bacemea
1-2 in. long, decurved ; peduncles from the top of the pseudobulbs ;

rhachis flexuose ; floral bracts ^ in. long, oblong, obtuse, pale-brown.
Flowers white tinged with brown and pink. Sepals J in. long, the
dorsal one broadly ovate or suborbicular ; lateral ovate-lanceolate,

5-nerved. Petals elliptic-lanceolate. Lip cymbiform, with a didy-

mous terminal lobe ; side-lobes none ; base with 5 lamellate nerves.

Column suborbicular ; rostellum ovate-acuminate. Pollinia eub-
globose.

Dehra Dun, on t^il trees (Mackinnon Gamble). Distrib. : Outer
ranges of Garhwal Himalaya up to 4,000 ft. and eastwards to Sikkim
and the Khasia Hills. This plant is similar in most respects to the
type, but smaller in all its parts, and the leaves are much narrower.

7. PACHYSTOMA, Blume ; Fl. Brit. Ind. v, 811.

Terrestrial herbs with rather thick rhizomes. Leaves solitaiy

or in pairs, usually appearing after the flowers, long, narrow,

niany-nervcd. Flowers rather small, pendulous, white or pale-

purple, puberulcus, in racemes or on long pale scapes w ith clasping

striate sheaths; bracts often large and scarious. Sepals unequal,

rhs dorsal one blunt, lateral subacute. Petals narrow, spathulate.

Lip sessile on the footless column, erect ; side-lobes oblong, acute ;

terminal small ; disk with 3-5 deeply crested and fimbriate ridges.

Cohnnn slender, clavate above. Anther dorsal; pollinia 8, P3'ri-

form, waxy, adhering to a single membrane.— Species 6-8, Id

India, Malaya and Africa.
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P. senile, Reichh. f. in Bonpl. in, 251 ; F. B. I. v, 812 ; K db P.

in Ann. R. Bot. Gard. Calc viii, 101, t. 140 ; Duthie id. ix, pt 2,

108 ; Prain Beng. PI. 1014.

An erect terrestrial herb, leaiSess when in flower. Rhizome rather

stout, producing scapes and solitary leaves at intervals of about 2 in.

Xccr/ longer than the scapes, linear, membranous, 4-5-nerved. Scopes

about 12 in. high, clothed with many pale striate sheaths 1-2 in. long.

Racemes many-flowered. Flowers about J in. across, greenish-white

tinged with pink or purple, gland-puberulous ; floral bract longer

than the curved stalked pubescent ovary, erect, lanceolate, acuminate.

Sepals unequal ; dorsal oblong, rounded at apex ; lateral pair spreading

oblong-lanceolate, subacute. Petals narrowly spathulate, re-curved

puberu^ous as are the sepals. Lip sessile on the base of the column,
3-lobed, broadly oblong, gibbous at the base, pubescent ; side-lobes

acutely falcate ; terminal one suborbicular, recurved and abruptly

acuminate at the apex ; upper surface of disk with 5 stout crested

ridges extending from base to apex. Column dilated upwards,

puberulous. Anther on the back of the column, indistinctly 8-

celled.

Dehra Dun (T. Thomson, Mackinnon) ; also in many localities within

the area of this flora from the Jurana eastwards to Moradabad and
N. Oudh. Flowers in April. Disteib. : Outer Himalayan ranges

from Garhwal to Sikkim ; also on the Khasia Hills, and eastwards

to the Mcobar Islands, and the Malay Archipelago to S. China. It

occurs also in N. Bengal and Chota Nagpur and extends southwards

to S. India]and Ceylon.

8. THUNIA, Reichb. ; included under Phaius in Fl. Brit. Ind.

V, 816.

Terrestrial, rarely epiphytic herbs. Stems slender or equally

thickened along their entire length, elongate, leafy, with many
foliaceous sheaths below. Leaves distichous, lanceolate, glaucous.

Flowers appearing with leaves, large, showy, in terminal drooping

racemes ; bracts large, scarious. Sepals erecto-patent, subequal,

lanceolate, acute. Petals like the sepals. Lip adnate to the base

of the footless column, shortly spurred ; side-lobes short, involving

the column ; mid-lobe fringed. Anther narrow, pendulous, incom-

pletely 4-celled ;
pollinia 8, waxy, attached in fours to a granular

membrane ; rostellum 3-lobed.—Species about 9, in tropical and
temperate regions of the Old World.



Eria. ] OBCHIDACEM. 193

T. vcnosa, Rolje in Orch. Bev. {1905)206 ; Cooke Fl. Bomb, n,

692. Phaius albus, Lindl. in WdlU PL As. Bar. ii {1831), S5

t 198 ; Bot. Reg, {1838), t. 33 {not of Lindl.); Bot. Mag. t. 3991 j

Pazt. Mag. Bot. xv, 125 ; F. B. I. v, 818 in part ; K. <!• P. in Ann.
M. Bot. Gard. Cede, viii, 110, t. 153 ; Duthie id. ix pt. 2, 109 ; Pniin
Beng. PI. 1014. Limodorum liracteatum, Roxb. FL Ind., Hi,, 4GG.

iPseudobulbs none. Stems stout, erect, tufted, 1-3 ft. long, bearing

many tubular sheaths at the base. Leaves many, sessile, l|-3 ft.

long, narrowly elliptic-lanceolate or oblong-lanceolate, acuminate,
membranous, glaucous beneath, usually plicate. Racemes 4-6-fld.

4-6 in. long, shortly pcdunclcd and with a single elongated sheath.

Flowers '2-'2h in. long; bracts equalling or exceeding the long-stalkod

ovary, oblong, cymbiform, acute, pale-coloured. Lip broadly

oblong-panduriform when spread out ; lower hh,lf convolute intf> a
tube ; upper portion cucullate, forming a rounded shell-like month
slightly acuminate, the margins undulate and unequally dentate;

upper surface with 7-9 crested ridges. Spur horizontal, slightly

bifid. Column with a short foot, somewhat winged at the apex.

Pollinia unequal, elongate. Capsule \\ in. long, narrowly elliptic.

Pehra Dun (Gamble, Mackinnon), sometimes found as an epiphyte on

sal trees. Flowers in June. Disteib. : Outer Himalayan ranj^ea

of Garhwal and Kumaon, up to about 4,000 ft. It extends eastwards

to Sikkim, Assam, the Khasia Hills and Burma, and occurs 2^>o in

Chota Nagpur. A variety with shorter and more congested racemes
Ls mentioned by Cooke as having been found by Dalzell on the

Matheran Hill in Konkan.

9. ERIA. Lindl. ; Fl. Brit. Ind. v, 785.

Epiphytic and usually pseudobiilbous. Psettdohulhs often

•elongated and stem-like. Flowers never large, rarely shoA\y,

-arranged in racemes spikes or heads or on 1-2-flowered pedicels,

often pubescent or tomentose. Sepals free from each other, adnate

to the long foot of the column and with it usually forming a spur-

like or saccate mentum. Pe/a/.9 similar to t?ie sepals. Lip sessile

on the foot of the column and incumbent. Colutnn short and
etraight or long and somewhat curved, prolonged below as a foot.

Anther accumbent, imperfectly 4-celled or 8-cellcd ;
pollinia 8,

.pyriform or broadly obovoid, waxy, attached in fours by their



194 OnCHIDACEM, [ Eria..

bases to a granular membrane, or sometimes all attached together*

to a single viscus.—Species over 300, chiefly in Tropical Asia.

Flowers in dense spikes, glabrous or sparsely

hairy, not woolly . . . . .I.E. convallarioides^.

Flowers distant, sessile, on scapes, densely
woolly outside . . . . . 2. E. flava.

1. E. convallarioides, Lindl. in Wall. Cat. 1975 ; Gen. da Sp^.

Orch. 70 ; F. B. I. v, 791 ; K. tfc P. in Ann. R. Bot Gard. Cah.
via, 118, t. 161; Duthie id. ixy pt. 2. 110. Octomeria spicata,.

Don Prod. 31.

Pseudohulhs tufted, flattened, 3-7 in. long, covered when young with
large loose sheathe. Leaves four to six, subooriaceous, 4-7 in. long,,

elliptic-lanceolate or oblanceolate, acute, many-nerved, but not
plicate. Spikes produced on the joung growths, cylindric, decurved ;

peduncle about 1 in. long, stout, naked below. Flowers many,
white tinged with j'ellow, densely crowded, subglobose, about J in.

across, inodorous ; floral bracts equalling the sessile pubescent ovary,

ovate, lanceolate, concave. Sepals broadly ovate, obtuse ; lateral

pair deeply concave. Petals oblanceolate-oblong, spreading, nearly

as long as the sepals but narrower. Lip obscurely 3-lobed, cuneate,^

concave, apex subacute, the disk without lamellse. Column rather

slender, with a long curved foot. Pollinia clavate, attached to a

large translucent viscus. Capsule oblong, obtuse, not winged.

Dehra Dun (P. W. Mackinnon), flowering during Aug. and Sep.

DiSTEiB. : Outer Himalayan ranges from Garhwal eastwards to

Nepal and Sikkim, up to 4,000 ft., also in Tenasserim.

2. E. flava, Lindl. in Wall. Cat. [in part) ; Gen. <b Sp. Orch.

65 ; F. B. I. V, 801 ; K. d: Pantl. in Ann. R. Bot. Gard. Calc. viii,.

126, t. 175 ; Duthie id. ix, pt. 2, 111 ; Prain Beng. PI. 1013.

Rhizome stout, clothed with imbricating tubular sheaths. Pseudobulbs

large, stem-like, of 4-6 nodes, 3-5 in. long, much compressed, sheathed

at the base. Leaves 6-10 in. long, narrowly obiong, acuminate,

tapering to the base, subcoriaceous. Scapes from the base of the

pseudobulbs, about as long as the leaves, clothed with dense pale

tomentum and with man^^ sheaths at the ba?e. Flowers distant,,

yellow, I in. across, densely white-woolly outside ; floral bracts lanceo-

late, pilose, shorter than the pinkish pilce f: talked ovary, shrivelling

as the flowers open. Dorsal sepal small, lanceolate ; lateral pair

f in. long, triangular, spreading. Petals smaller than the doreali
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f-epal, lying ];nrallcl over tbc column, narrowly ol lone, tajicring to

tlu' base and ajicx. Lip oblong, 3-lobed, tumid; .side-lobes narrow,

truncate at the apex, pubcrulous and with two long tapering ridgee

at their junction with the dii>k ; terminal lobe oblong, acute, recurved,

slightly il-ridgcd, glabrous. Cohtmn erect, its foot at right angles

to and longer than its body. Ovary pinkish and densely })il()Be.

Pollinia small, compressed, attached to two grariular nembranes-
Capsulc cylindric, 1^-1^ in. long.

Dehra Dun (Duthie, Mackinnon) ; flowering in April. Distrib. :

Outer Himalayan ranges of Garhwal up to 4,0C0 ft. and eastwards

to Bhutan; also in Chota Nagpur. In Sikkim specimens the base

of the lip, on both surfaces, and the foot of the column are often

blotched with reddish-purple.

10. EULOPHIA, R. Br.; Fl. Brit. Ind. vi, 1.

Terrestrial glabrous herbs with fleshy tubers or rhizomes raYcIy

pscudobulbous. Leaves appearing with or after the flowers, long

narrow and usually plicate. Flowers in racemes, rarely panicled,

on a tall erect sheathed usually lateral scape. Sepals free, spread-

ing, subequal. Petals somewhat similar to the sepals. Lip ndnato

to the base of the column or to its foot, saccate or shortly spurred

at the base ; side-lobes erect, embracing the column, rarely sup-

pressed ; midlobe spreading or recurved ; disk usually ridged or

crested. Cohtmn with or without a foot, its apex entire and often

oblique, the margins occasionally winged or lobed. Aviher terminal,

2-celled, sometimes with two apical processes
;
pollinia 2, globose,

attached by a caudicle to the flat gland of the rostcllum.— Species

over 300, in tropical or subtropical Asia and Africa.

Column not or only slightly produced into a
foot :

—

Leaves appearing with the flowers :

—

* Lip with a short bent spur; bracts as long
or longer than the ovary :

—

Sepals spreading, linear-lanceolate, acu-
minate, green ... 1. K. Jierhacea.

Sepals erect, ovate-obtuse, yellowish-
brown . . . . . . 2. I'. Maclhivonii

Lip saccate at the base ; bracts shorter
than the ovary . . . . . 3. E. exphnwta^
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Leaves appearing after the flowers have
opened :

—

Terminal lobe of lip yellow

Terminal lobe of lip purple

Column produced into a distinct foot :

—

Lateral sepals inserted on the spur ; basal

lobes of lip obscure .

Lateral sepals inserted on the foot of the

column ; lip with distinct basal lobes :

—

Flowers not exceeding 1 in. diam.,

greenish-yellow tinged with purple

Flowers large, exceeding 1^ in. in diam.^

lemon-yellow, often spotted or streaked

with lilac :

—

Terminal lobe of lip i as long as the

rhomboid-oblong basal lobes ; spur
saccate, blunt ....

Terminal lobe of lip twice as long as

the rounded basal lobes ; spur^ short,

curved, acute . ,

4. E. Hormusjii.

5. E. campestris.

6. E. nuda.

7. E. hicarinaia.

8. E. fiava.

9. E. obtusa.

1. E. herbacea, Lindl Gen. <fh Spec. Orch. 182 ; Roijle III. 366 ;

F. B. I. vi, 2 ; Duihie in Ann. R. Bot. Gard. Cole, ix, pt. 2, 123,

i. 106 ; Cooke Fl. Bomb, ii, 693. E. bicolor, Lindl. in Journ. Lim.
Sac. Hi, 24 {not of Dalz.). Limodorum bicolor, Roxh. Fl. Ind. Hi,

469.

Root tuberous, the tubers about IJ in. long, broadly ovate. Pseudostem
4-6 long. Leaves 6-10 in. long, linear-lanceolate, variable in breadth,

many-nerved, plicate. Flowering stem stout, 2-3 ft. high, with a
few sheathing bracts towards the base. Raceme short, 8-10-fld. ;

floral bracts about as long as the ovary, linear-lanceolate, acuminate,
scarious. Flowers appearing with the leaves, about 2 in. across,

white, tinged with green, fragrant. Sepals |-H in. long, spreading,

linear-lanceolate, acuminate, green with pale margins ; lateral pair

adnate to the base of the column. Petals shorter than the sepals,

pure white, elliptic or lanceolate, obtuse or acute. Lip |- in. long,

white tinged with green at the base ; side-lobes small oblong, rounded
at the apex ; midlobe oblong, rounded at apex, margins crenate ;

disk with five median fimbriate lamellae ; spur very short subgeni-

--culate, obtuse. Column stout, I in., curved and without a foot.
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slightly wiapcd. Pollinia transversely oblong, attached by a ehort
broad caudicle to a triangular gland. Capsule about 1£ in. ellipHoid
slightly ribbed. * »

i
»

Dehra Dun (Mackinnon) ; Siwalik range (Vicary). Flowers during
June and July. Distrib. : Outer ranges of W. Himalaya up to
about 6,000 ft. ; also found in the Bombay Presidency and in Mysore.

2. E. Macklnnonl, Dvthie in Jovrn. As. Soc. Beng. Ixxi, p. 2
{1902), 40 ; Ann. B. Sot. Gard. Calc. ?x, pt. 2, 124, 1. 107. E. bicolor
Falc. mss. in Herb. SaTiaravpur [not of Lindl. nor of Dalz.).

Rhizome composed of a series of flattened triangular-shaped tubers.
Psexidostem up to 7| in., proceeding from the summit of the bulb-
like current year's tuber. Leaves usually two, appearing with the
flowers, up to 2^ ft. long and 2-3 in. wide, broadly lanceolate, acu-
minate, tapering into long sheaths and with a few leafless sheaths
below, prominently nerved and plicate. Flowering stem much
shorter than the leaves, rising from the side of the current 3 ear's
tuber and bearing 3 or 4 loosely sheathing bracts. Flowers 8-10,
in a lax raceme, spreading or at length deflexed, |-| in. long ; tloral

bracts equalling or exceeding the ovary, linear-lanceolate, acuminate,
perv'^istent. Sepals and petals erect, fleshy, yellow tinged aa ith reddish-
brown, the veins prominent outside; dorsal sepal £- in. long, ovate,
obtuse, subcordate at the base, the margin inflexcd at the ajiex ;

lateral pair rather longer, unequal at the base. Petals . horter than
the sepals, oblong-obovate, obtuse, their margins overlapping and
inflexed at the apex. Lip 3-lobed, with long erect rather shallow,
side-lobes ; its bodj- streaked with purple on a yellow ground and
with three prominent white lamellae which extend into a carunculate
area to within the base of the terminal lobe; terminal lobe broad,
yellow rounded and with undulate edces. Symr short, genicr.late.

Column short, broadly winged, its foot very slightly produced.
Anther yellow, with' two short purple horns at the apex, its lip.

bifid. Pollinia, transversely oval, attached by a broad caudicle to a
shallow crescent shaped gland.

Dehra Dun (Mackinnon, Duthie) ; Siwalik range (Vicary) ; N. Oudh
in the Bahraich di.-trict (Duthie); N. W. India Roylo. Fiower.s in

July and Aug. Distrib. : Cent. Prov. in the Raipur district

(J. Marten). This })lant appears to bo most nearly related to E.
geniculate, Kinc and Pantl., a very rare Sikkim species, but differing

in the shape of the rhizome, the much broader leaves and in the

fhaje and colouring of the lip.
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3. E. eacplanata, Lindl. Gen. <£- Sp. Orch. 180 ; F. B. J. vi, 3 ;

Duthie in Ann. ix, part 2, 125, t. 108. Dipodium scariosum, Herb.

Mam. ; Hooh Ic PL 1882.

Pseudohulb about 2 in. long, ovoid, annulated. Pseudo-stem lf-2 in.

long. Leaves young when the plant is flowering, attaining, when
fully developed, about 10 in. in length and 4 in. in width, broadly

elliptic-lanceolate, acuminate, tapering below into a short petiole .

7 -veined. Flowering stem about 10 in. long, arising from below the

summit of the pseudobulb, bearing a few loose sheaths at its base.

Raceme 5-6 in. long, laxly many-fid. ; flowering bract lanceolate,

acuminate, much shorter than the slender ovary. Flowers about

1 in. across. Sepals and petals subequal, spreading, white or

vellowish streaked with reddish-purple. Sepals spathulate-lanceolate,

acute. Petals broadly oblong, rounded at the apex. Lip a little

shorter than sepals and petals, 3-lobed, subpanduriform when flat-

tened out, adnate by its base to the lateral sepals ; basal lobes rounded,

erect, white with reddish-purple branching veins, forming at the

base a short conical sac ; terminal lobe yellow with purplish ve'ns

terminating within the margin, oblong, with a rounded emarginate

apex, the margins reflexed ; disk with two prominent crenate lamellae

and a shorter interposed one, all three abruptly terminating within

the margin of the apex. Column short, its foot slightly produced.

Anther emarginate at the apex. Pollinia subglobose, attached to

a short broad caudicle ;
gland conical.

Dehra Dun (Mackinnon) ; N. VY. Indie, (Falconer); Sub-Himalayan
tracts of Rohilkhand and of the districts of Kheri and Gonda in N.

Oudh (Duthie). Flowers in May. Distrib. : Outer Himalayan
ranges of Garhwal, and in Nepal at Maghada in the Morung district

(Buch. -Hamilton). This plant was regarded by Sir J. Hooker as an
anomalous species with the habit of an Australian Dipodium.

4. E. Borxnusjii, Duthie in Ann. R. Bot. Gard. Calc. ix, part 2,

125, t. 109.

Tuber depressed, transversely oval, about \\ in, across; Pseudo-stem

about 4 in. long, bearing two tightly fitting sulcate subacute sheaths.

Leaves two, developing later than the flowers, narrowly elliptic,

aciuninate, plicate. Flowering stem stout, 8-12 in. long, rising from
tho summit of the tuber, clothed at intervals with a few loose mem-
branous lanceolate acuminate sheathing bracts. Flowers 8-10

forming a rather lax raceme about 3 in. long, and about 1 in. across,

al (irst spreading, at length deflexed ; floral bracts variable in length,

lanceolate, acuminate, membranous, brownish. Sepals and petals
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suboqual in length, nearly ^ in. long, narrowly oblong or oblanceo-
late, acuminate or abruptly mucronate, white with pink veins and
tinged with pale-green at the apex. Lip including spur a little longer
than the sepals and petals ; side-lobes deep-purple, erect, rounded,
entire ; between the .side-lobes are three prominent whitish lamellsc ;

midlobe orbicular, yellow spotted with purple, and with a coarsely
fimbriate disk, the margin undulate and irregularly erose. Spur
cjiindric, curved, obtuse, white, grooved in front. Column about
half as long as the lip, with a very slightly produced foot.

Pollinia oval, attached by a short stout caudicle to a shallow crescent-

shaped gland.

Dehra Dun (Mackinnon)"; N. Oudh, in the Kheri district (Duthie).
Flowers during April. Disteib. : Outer ranges of the W. Himalaya
up to 5,000 ft. from Garhwal westwards to Hazara and the Chitral
district, often in pine forests. This species is nearly related to L\
cam^estris, differing chiefly by its shorter scapes, larger flowers and
more congested racemes. The shape of the lip and the general colour-
ing of the flowers are also very different. E. campesiris is essentially

a species of the plains, whereas E. Hormiisjii extends up to the tem-
perate region of the W. Himalaya where the climatic conditions are
more favourable for leaf development.

5. E. campestrls. Wall Cat. 7367 ; Royle III 366 ; F. B. I. rt,

4 ; K. <L' P. in Ann. R. Bot. Gard. Calc. viii, 178, t. 41 ; Duthie id,

ix, part 2, 126 ; Prain Beng. PL 1016. E. ramentacea and E.

rupestris, Lindl. E. hemilcuca, Lindl. iii Jmirn. Linn. Soc. Hi
(1859), 25. Limodorum ramentaceum, Roxh. ; FL Ind. iii, 467.

Bletia Dabia, Don Prod. 30.—Vein. Sang-misri (Beng).

TubfTS irregularly oblong, often lobed. Leaves two, rising from the

apex of a slender sheathing pseudostem, developing long after the
plant has flowered, 10-16 in. long, linear, acuminate, plicate. Scape
6-12 in. long, sheathed at intervals by loose membranous bracts ;

raceme laxly many-fld. Flowers drooping, subsecund, yellowish

or green with pink or purple markings, about 1 in. across ; floral

bracts, membranous, linear or lanceolate, acuminate, usually longer

than the slenderly stalked ovary. Sepals slightly attached to the

base of the lip, linear-lanceolate, acute or acuminate, 5-7-nerved.

Petals spreading, narrower than the sepals, oblanccolate. 3-.5-nerved.

Lip as long as the sepals, cuneate-obovate or oblong ; side-loboa

short, rounded or subacute, incurved round the column ; midlolo
orbicular quadrate or oblong, crenulate, usually purple ; basal portion

•of disk with three median lamellae ending in a fimbriate or tubercled

.patch on the terminal lobe. Spur short, conical subclavate or
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subacute. Column as long as the lip, slender, without a foot. PoUinia

broad ; caudicle stout ;
gland elongate. Capsule in. long, ellipsoid.

Sub-Himalayan tracts of Rohilkhand and N. Oudh (Wallich, Duthie)..

Flowers Mar. to Ma^\ Disteib. : Nepal,
^
Sikkim, Chittagong,

Beneal and Upper Burma, extending to Baluchistan and Afghanistan.

6. E. nitda, Lindl. in Viall. Cat. 7371 ; F. B. I. vi, 5 ; Hooh f.

in Ann. R. Bot Card. Calc. v, 32, tf. 47—50 ; K. d^ P. id. viii, 180,.

t. 243 ; Duthie id. ix, pt. 2, 127 ; CooJce Fl. Bomh. ii, 694.

Tuber large, spherical, smooth. Leaves 10-14 in. long, rising from the

side of a tuber and forming by their sheaths a short pseudo-stem,

elliptic-lanceolate, acute, plicate, many-nerved, narrowed at the

baf-e into a long tubular sheath. Flowering stem stout, erect, firm,

2-3 ft. high, rising from the bai^e of the pseudostem, with a few loose

sheaths near the base and other more distant ones higher up. Racemeg:

lax, about 1^ in. long, many-fld. Flowers usually pale-green or white

with purple or pink or brownish markings ; floral bracts lanceolate,

acute, about half as long as the stalked ovary. Sepals about | in.

long, erect, greenish-purple, linear-oblong, acute, 7-nerved; lateral

pair Plightly falcate, inserted on the spur of the lip, the dorsal one

rather narrower. Spiir very short, conical, obtuse, purplish-green,

ribbed at the mouth. Petals shorter than the sepals, white, obtuse,,

many-nerved. Lip as long as the sepals, white or pale yellow flush-

ed with pink or purple, oblong ; side-lobes short, rounded ; midlobe,

oblong, obtuse, with a cri.=ped margin ; disk with about 9 strong

prominent nerves. Column short, with a distinct foot, dilated at

the margins. Anther small, its apex with two small conical processes

and a third depressed one in front. Pollinia transversely oblong,,

attached by a broad caudicle to a shallow gland. Cax)sule \\ in.

long, fui-iform.

N. Oudh, in the districts of Khcri and Gonda (Duthie's Collector)^

Flowers April-June. Disteib. : Trop. Himalaya from Nepal east-

wards to Sikkim ; also in Chota Nagpur, Assam, Khasia Hills,

Manipur and Burma, and south to Bombay Presidency and Ceylon.

7, E. bicarlnata, Hooh. f.
in F. B. I. vi, 6 ; K. rfr P. in Ann. R.

Bot Card. Cole, viii, 180, t. 244 ; Duthie id. ix, pt. 2, 127 ; Prain

Beng. PI. 1016. Cyrtopera bicarlnata, Lindl.

Tuber about 2 in. long, compressed, irregularly lobed. Leaves usually

undeveloped at the time of flowerins, 7-12 in. long, linear, acuminate,,

narrowed below into the long petiole. Scape erect, 10-20 in. high,,

with two tubular inflated sheaths at the base and a few shorter one*
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higher up. Bncrmes 3-5 in. long, oblong, rather densely flowered
Flowrrs pale yellowish -preen tinged with purpli.sh-l)rown, 1 in. iu
diani.: tloral bracts shorter than the stalked ovary, membranous,
lanceolate. Sepals linear-oblong, acute, keeled, their edges reflexod
and undulate ; lateral pair irserted on the fdbt of the column, wider
than the dor.-jal one and free from it at their bases. Petals narrowly
elliptic, .-ubacute, shorter and wider than the sepals. Lip adnata
to the foot of the column, longer than the sepals, slightly .saccato

at the base, 3-lobed ; side-lobes shallow, obtuse; veins reddish-purple,
branching within the margin; terminal lobe tinged with yellow,
transversely oblong, emarginate ; disk with two short smooth ridges
half as long as the side-lobes and ending in a free triangular tooth,
in front of which rise five unequal carunculate ridges extending to

the terminal lobe. Anther apiculate in front. JPoUinia broadly
triangular, attached by a broad caudicle to a thin angular gland.

Sub-Himalayan tract in Pilibhit and in the Kheri district of N. Oudh
(Duthie). Flowers in March and April. Distbib. : N. Bengal, Sikkim^
Assam, Khasia Hills, Manipur and Upper Burma.

8. E. flava, Hcx>l: f. in F. B. I. vi, 7 ; Prain. Beng. PI. 1016 ;

Duthie in Ann. E. Bot. Card. Cede, ix, part 2,128, t. 110. Cvrtopera
llava, Lindl ; Royle III. 370, f. 8d, fig. I.

A tall robust herb with a tuberous rhizome. Leaves about three

forming when young a short pseudostem by their sheathing base
appearing later than the flowers, attaining 4 ft. in length and about 4
in. in width when fuUy developed. Flowerivg stem stout, unbranch-
ed, 2-5 ft. high, clothed at the base with a few distant close-fitting

sheaths and rising from a tuber beside the leaf-bearing pseudostem.
Raceme 1-2 ft. long, bracts much shorter than the ovary, \- in.

long, ovate-lanceolate, acuminate, i^/ow^rs many, large, drooping,

lemon-yellow. Sepals 1-1| in. long, oblong-lanceolate, acuminate.
Petals rather shorter thar the sepals and much broader, obtt'^^e or

emarginate, many-nerved. Lip equalling the sepals in length. 3-

jobed ; side-lobes large, rounded or oblong, whitish towards the apex
and spotted with purple at their yellow bases; midlobe oblong,

yellow, the disk with two small pyriform basal cal'i and three crenate

lamellae ; spur a short blunt sac. Colvmn about ;,' in. long, produced
at the Ijase into a short foot. Anther emarginate at the aj)ex and
with a long anterior ])rocess. Pdlinia obtusely angled, attached

by a stout caudicle to a broad shallow gland.

Dehra Dun (Royle, Mackinnon^; sub-Himalayan tracts of Rohilklmnd
and in the Kheri district o N. Oudh (Duthie). Flowers in June
and July. Distrih. : Oute Himalayan ranges of Garhwal and
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Kumaon to Nepal, up to 5,000 ft.*; also in Chota Nagpur and Travan-

core, extending to Hongkong and China.

9.E. ohtnaa^ Hoohf. in F. B. I. vi., 3; Duthiein Ann. R. Bol-

Gard. Cole, ix, part ^, 129, t. 111. E. campanulata, Duthie in

Journ. As. Soc. Beng. Ixxi, pari 2 {1902) 39. Cyrtopera obtusa,

Lindl. Gen. and Sp. Orch. 190.

Height of plant 3-4 ft. ; the leaves and scape rising from a horizontal

oblong tuber. Pseudostem formed by the sheaths enclosing the

bases of the leaves and scape. Leaves two or three, 12-18 in. long,

linear, acuminate, plicate ; veins sharply prominent. Flowering stem

exceeding the leaves, with a few long tight- fitting acuminate sheaths

towards the base. Flowers six to ten, in a. lax raceme, appearing

with the leaves, l^ in. a-cross, erect in bud, drooping and campanulate

when open ; floral bracts acuminate, less than half the length of the

ovary. Sepals and petals prominently veined on the back, bright-

yellow outside, pale-lemon within ; dorsal sepal obovate, acute,

f in. long ; lateral pair rather shorter, falcately oblong, obtuse or

subacute, adnate to the foot of the column. Spur short, curved sub-

acute. Petals obovate, obtuse, about as long as the lateral sepals.

Lip 3-Iobed, longer than the sepals ; side-lobes suborbicular, erect,

whitish or pale-j'ellow, with lilac-coloured ,streaks at the base

;

midlobe bent upwards, the margin undulate. Disk with 5-8 promi-

nent white ridges terminating within the margin of the apical lobe

in a dull-j^ellow oblong grooved callus and prolonged towards the

base into two sets of free fimbriats projections. Column about f
in. long, oblong, narrowly winged curving forward into a distinct

foot at the purple-streaked base. Anther with a rounded or slightly

emarginate apex and a long anterior projection. Pollinia subglobose,

attached by a cjdindric caudicle to a crenulated obconical gland.

Dehra Dun, in swamps (W. Bell, ]Mackinnon, Duthie) ; Rohilkhand

in the Pilibhit district, and at Chandanpur in the Gonda district of

N. Oudh (Duthie's collector). Flowers during July and August
DiSTRiB. : Warm valleys in the vicinity of Mussoorie (Royle)..

After examining in the Royal Herbarium at Kew the single type

specimen of Lindley's Cyrtopera ohtv.sa, as well as Faloner's excellent

draw ing of the same plant under his manuscript name of Eulophia

arundinacea, I had no hesitation in referring to it the E. campanulata

which was described by me in the Journ. A?. Soc. Beng. I.e. as a

distinct species. Lindley was correct in his description of the

column and its distinctly produced foot characteristic of the Cyrtopera

sceti,on of the genus.
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11. GEDORUM. Jackson ; Fl. Brit. Ind. vi., 16.

Terrestrial herbs with underground subglobose rhizomes. Leaves
eUiptic, plicate, their sheaths forming a pseudostem. Flowers
rather crowded, narrow, forming a decurved corymbose raceme on a
stout sheathed scape arising from the base of the pseudostem.
Sepal<s erect, equal, oblong, subacute. Petals as long as the sepals
but broader and blunt. Lip sessile on the base of the column

;

side-lobes suppressed ; terminal lobe broad, rounded, bifid or
^marginate ; disk with a forked basal callus. Column less than
half the length of the lip. Anther broad, 2-celled

; pollinia 2,
broadly ovoid, attached by a slender tapering caudicle to a small
orbicular gland.—Species about 9 or 10 in India, Malaya and
Australia.

G. dUatatum, R. Br. in Ait. Hart. Kew ed. 2, v, 207 , Prain.
Beng. PL 1017 ; Cooke Fl. Bomb, ii, 695. G. purpureum, R.
Br. I.e. F. B. I. vi, 16 {in part)-K. and P. in Ann. R. Bot. Card.
Calc. via, ISl, t. 245 ; Duthie id. ix, part 2, 130. Limodorum
recurvum, Ro.xb. FL Ind. Hi, 469.

Tuber globose, apiculate, 1} in. in diam. Pseudo-stem 3 -C^ in. long.
Leaves 6-20 in. long, broadly elliptic, tapering at the base to a Ion g
sheath. Flowers about ^ in. long, pale-purple or rose-coloured, in

racemes which are short corymbose and drooping when in flower, but
elongate and erect in fruit ; floral bract lanceolate, acute, exceeding
the pedieclled ovary. Sepals f in. long, oblong, acute, 3-nerved,
Petals as long as the sepals, oblong, obtuse. Lip pale-purple with
darker markings, v in. long, ventricose at the base, and much thick-

ened, subpandurate ; side-lobes none ; mid-lobe rounded, 2-fid. or

eraarginate ; tlisk with a channelled ridgo ending in raised yellow
calli. Pollinia with elongate pits on their posterior surface.

Dehra Dun (Mackinnon). Flowers during June and July. Distrib. :

Eastwards to Nepal, Sikkim and Bhutan; also in Assam, Bengal,

Chota Nagpur, Burma, Malay Pen., Andaman Islands, extending to

W. and S. India and Ceylon.

12. CYMBIDIUM, Swartz ; Fl. Brit. Ind. vi, 8.

Epiphytes with a short stout pseudstcm, rarely terrestrial or

with an elongated leafy stem. Leaves coriaceous, usually long and
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narrow, rarely rudimentary at the time of flowering. Flowers rather

large, in many- or few-flowered suberect or drooping racemes,
rarely 1 -flowered ; scape loosely sheathed ; floral bracts various..

Sepals and petals subequal, erect or spreading. Lip adnate to the
base of the column and embracing it more or less by its convolute
side-lobes ; terminal lobe decurved ; disk usually with two ridges.

Column long, without a foot. Anther 1- or (imperfectly) 2-celled
;.

pollinia 2, rarely 4, ovoid, pyriform cuneiform or subglobose,
more or less partite, sessile on a small or large often strap-shaped

gland.—Species about 50, in temperate subtropical and tropical

Asia, a few in Africa and Australia.

A terrestrial almost leafless parasite ;

pollinia 4 . . . . 1. C. macrorhizum.

An epiphyte, with long strap-shaped
leaves ; pollinia 2 . . . 2. C. aloifolium.

1* C. macrorblzum. Lindl. Gen. and Sp. Orch. 162 ; Boyle
III. 366 ; F. B. /., vi, 9; Duthie in Ann. R. Bot. Gard. Calc. ix^
'part 2, 134, t. 114.

A terrestrial almost leafless parasite. Rooistock as thick as a goose
quill, creeping branched and jointed. Scape very short, basal sheath
up to 2 in. long. Raceme up to 6 in. long, 6-8-flowered ; floral bracts

J-|in. long. Flowers \\ in. across ; pedicel with ovary 1 in. long.
Sepals about | in. long, linear-Ianeeolata, acuminate, pale-yedow,
tinged with pink, spreading or reflexed. Petals shorter and broader
than the sepals, whitish streaked with pink. Lip about f in. long,
white with crimson or purple blotches along the margin ; side-

lobes narrow, erect, margins inflexed ; midlobe oblong or subpan-
duriform, acute at the apex ; disk with two thick whitish ridges
between the side-lobes. Column about -| in. long, curved, inner
surfaco streaked with crimson. Anther papillose outside. Pollinia

4, sessile on the f:rescent-.«bappd gland.

N. W. India (Royle, Falconer) ; Dehra Dun, Kalanga Hill (Mackinnonj.
Flowers during July and August. Distrib. : Outer Himalayan
Ranges of Garhwal and Kumaon, up to 7,000 ft. ; eastwards to Sikkim
(but very rare) ; also in Assam and on the Khasia and Naga Hills.

There is also a record of its having been found in Kashmir.

2, C» Skloifoliam, ^ivnrtz in Islov. Act. Upsal. vi, 73; Roxh. Fl.

tnd. Hi, 458 ; F. B. L vi, 10 ; K. ct- P. Ann. R. Bot. Gard. Calc. viii,,

198, t. 252 ; Duthie id. ix, part 2, 136 ; Cooke Fl. Bomb, ii, 696.
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Pseudostem short. Leaves 12-18 in. long. linear-oblooir, obtuse, fleshy,
obliquely notched at the aix>x, slightly e.\i)andod at the sheathing
base. Injiorescrnce shorter than the leaves

; peduncle 3-4 in. long,
bearing several tubular acute scarious sheaths near the base. Flowers
yellowish-red, in many—flowered drooping racemes 9-15 in. long

;

floral bracts ovate, ^- J in. long ; pedicels with ovary |^-J in. Prpnls
.subequal, obIanceolat€-oblong, obtuse ; lateral pair subfalcate. Petals
as long as sepals, obtuse. Lip purplish, equalling the sepals, 3-
lobed, its upper surface with two stout lamellae broken and discon-
nected in the middle ; lateral lobes narrow, blunt, entire ; midlobe
ovate-oblong, decurved. Column slighty thickened at the apex.
Anther subquadrate, papillose. PoUinia 2, small; gland crescent-
shaped.

N. Oudh, in the Bahraich district (Duthie). Flowers during Apri
and May. Distrib. : Nepal Terai and Trop. Himalaya eastwards
to Sikkim and Assam ; also in W. and S. India, extending to Ceylon,
Tenasserim, the Andaman Islands and Malay Peninsula.

13. ORNITHOCHILUS. Wall.; Fl. Brit. Ind. vi, 76.

Epiphytic, without pseudobulbs. Stem very short. Leaves
few, crowded, broadly oblong, softly coriaceous. Inflorescence

eupra-axillary, racemose or in panicles. Sepals subequal, spread-
ing, incurved at the apex, lateral ones obliquely obovate. Petals

smaller, cuneate-oblong, blunt. Lip much longer than sepals,

adnate to foot of the column by a long broad claw with a rectangu-

larly bent subcylindric spur at its junction with the terminal lobe
;

side-lobes shallow, subquadrate ; terminal with three lobules

;

the two lateral recurved and pectinate ; the central one triangular,

entire or infolded ; mouth of spur closed bj- two calli projecting

from its back and front walls, the latter hairy. Column short,

cylindrie, with a short foot ; rostellum short ; stigma circular,

surrounded by a hair^' rim. Avther oblong
; pollinia 2, subglobose

caudicle broad, obcuneate ; gland large.—Species 1 or 2, Indian
and Chinese.

O. fuBoas, Wall, in Lindl. Gen. and Spec. Orch. 242 ; F. B. I.

vi, 76 ; K. db P. in Ann. li. Bot. Card. Calc, viii, 200, t. 268 ; Duthie

id tx, part 2, 139.

Leaves 3-7 in. long, oblong or ovate-lanceolate, obliquely tapering to
the acute a,pQ\ and narrowed to the sessile sheathing base, fleshy.
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shining on both surfaces when young ; nerves inconspicuous.

Inflorescence much longer than the leaves ; racemes simple or spar-
ingly branched ; floral bracts lanceolate, much shorter than the
long-pedicelled ovary. Flowers ;j--2-in. across. Sepals and petals

greenish-yellow and streaked with red, the former with four, and the
latter with two, broad brown vertical bands. Lip with two pecti-

nate lobules, brown passing into purple. Capsule 1 in. long, fusiform.

Dehra Dun (Mackinnon), flowering in July. Distkib. : Outer Himalayan
ranges of Garhwal and Kumaon up to 3,000 ft., extending eastwards

to Sikkim, Bhutan, Khasia Hills, Burma and China.

14. LUISIA, Gaud. ; FI. Brit. Ind. vi, 22.

Epiphytes with rigid terete sheathed usually erect stems, woody

below. Leaves terete, fleshy, distant, spreading. Floicers usually

small and dull-coloured, in short extra- axillary spikes ; rhachis

stout ; floral bracts short, scarious persistent. Sepals sufcequal^

or the decurved dorsal one smaller. Petals equalling the sepals

or much longer, spreading. Lip sessile on the base of the column,

divided into two parts, basal portion (hypochile) concave or flat ;

apical portion (epichile) decurved, broad and ridged, entire or

crenate or undulate and with a more or less blunt apex. Column

stout, much shorter than the lip ; stigma usually large. Anther

broad, 2-celled ;
pollinia 2, ovoid or subglobose, attached by a

broad' caudicle to a subquadrate or elongate gland. Cajjsule

suberect narrow, ridged.—Species about 15, chiefly in Tropical

Asia, a few in Australia.

L. trlchorhiza, Blume Mus. Bat. Lugd. Bat. i, 63 ; F.B.I.

viy 23 ; K. dh P. in Ann. R. Bot. Calc. viii, 202, t. 270 ; Duthie

id. ix, part 2, 140.

Stem 4-9 in. long, verv stout, not branched. Leaves fleshy, 4-6 in. long

and about i in. thick, slightly tapering to the apex. Spikes stout,

4 or 5-flowered. Flowers f in. long, on short thick tubercles ; flowering

bracts broad, acuminate, persistent. Sepals unequal, green with

faint purple lines ; dorsal sepal oblong, blunt ; lateral pair shorter,

obliquely ovate, acute, keeled. Petals longer and narrower than

the lateral sepals, oblong, blunt, all spreading. Lip longer than

sepals, dull purple on a greenish ground ; basal portion (hypochile)

deeply concave and with erect rounded edges; epichile broadly

cordate and tapering to the subtruncate emarginate apex ; upper
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surface with short blunt vertical ridges. Column stout, half as long

as the lip, purple. Anther subquadrate, compressed. Sostellum

broad. Pollinia ovoid, attached by a broad caudicle to the quadrat*

gland.

Dehra Dun, epiplytic chiefly on sdl trees (Gamble, Mackinnon). Flowers

during March and April. Distkib.: Tropical Himalayan Valleys

from Garhwal to Sikkim. It occurs also in Chota Nagpur.

16. BRIDES, Lour. ; Fl. Brit. IndL vi, 43.

Epiphytes with leafy stems ;
pseudobulbs none. Leaves lorate-

rarely terete. Flowers usually many and showy, in dense or lax

decurved racemes, sometimes solitary ; floral bracts minute.

Sepals broad, spreading ; lateral ones adnate to the base or foot of

the column. Petals like the sepals. Lip adnate to the column,

spurred ; side-lobes large or small or none ; midlobe longer than

the side-lobes or smaller and incurved between them. Column

short with a short or long foot. Anther 2-celled, beaked or not

;

pollinia 2, globose, sulcate ; caudicle long or short ;
gland various.

—Species about 20, in E. Asia.

Terminal lobe of lip larg3, hastate-ova1»

;

flowers pink with purple spots . . . 1. jE. miiltiflorum.

Terminal lobe of lip small, linear or narrowly
oblong ; flowers white, spotted with lilac,

very fragrant 2 .^. odoratum.

1. iE. multlHorum, Boxh. Cor. PL Hi, 63, t. 271 ; FL Ind. Hi,

475 ; F. B. 7. vi, 44 ; K. db P. in Ann. B. Bot. Card. Calc. viii,

212, L 283 ; Duthie id. ix, part 2, 142 ; Prain Beng. PL 1020.

Stem stout, 4-10 in. loner. Leaves 6-8 in. long, narrowly oblong, con-

duplicate, recurved, .'^lightly tapering to the oblique bifid apox, not

narrowed to the base, often tinged with red. Racemes longer than

the leaves, simple, axillary, densely niany-^flowered ;
peduncle long,

clothed with short distant sheaths'. Flowers |-1 in. across, deep-

pink and with darker spots. Sepals and pofals about equal, oblong,

blunt. Lip twice as long as the sepals, triancular, adnate to the

base of the column, acute or obtuse at the apex, margins erose

;

basal portion thick and with a retrorse tooth or callus across the

mouth of the short rectangularly bert spur. Column with a short

foot, its margins thickened and slightly winged near the base.
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Anther depressed and with a long curved beak in front. Pollinia

globular, caudicle filiform, gland narrow. Capsule up to 2 in. long
subclavate, stoutly pedieelled.

Dehra Dun and Siwalik range, common on mango trees. Flowers
during June and Julj\ Distrib. : Outer ranges of Himalaya from
Kangra to Nepal and Sikkim, up to about 4,000 ft. ; also found in

Assam, Chota Nagpur and N. Bengal.

2. JE. odoratum. Lour. Ft. Cochin. 525 ; F. B. I. vi, 47 ; K.

dc P. Ann. R, Bot. Card. Calc. viii, 212, t. 282 ; Duthie id. ix

cart 2, 143 ; Prain Beng. PI. 1020 ; Cooke Fl. Bomb, ii, 701. M.
ornutum, Roxb.; Fl. Ind. Hi, 272.

<Sfem 4-12-in. long, very stout. Leaves 6-12 in. long and 1-1| in. wide

oblong, flat, keeled, tapering slightly to the blunt unequally bilobed

apex, not contracted at the sheathing base. Racemes supra-axillary,

deflexed, as long as or longer than the leaves, many-flowered ; ped-

uncle short, stout, with short distant sheajbhs. Flowers about 1 in.

long, white, spotted with pink, fragrant ; floral bract broad, sheathing,

blunt, much shorter than the stalked ovary. Sepals unequal, obtuse,

spreading, the dorsal one elliptic -ovate, the lateral pair larger.

Petals oblong, falcate, shorter than sepals. Lip adnate to the short

foot of column ; side-lobes larger than the incurved almost linear

emarginate midlobe. Anther triangular, depressed, beaked. Pol-

linia globose, caudicle linear, gland quadrate. Capsule about IJ in.

long, fusiform.

Dehra Dun (King, Gamble, Mackinnon) ; N. Oudh, in the Bahraich
district (Duthie). Flowers during July and August. Disteib.

;

Trop. Himalaya in Garhwal and Kumaon and eastwards to Nepal and
Sikkim ; also in E. Bengal, Chota Nagpur and the Circars ; extending

to Tenasserim, Malaya and China.

16. RHTNCHOSTYLIS, Blume ; Fl. Brit. Ind. vi, 32.

Epiphytes, without pseudobulbs. Stems elongate, stout, leafy.

Leaves xevy coriaceous, linear-oblong, truncately or bluntly 2-

lobed at the apex. Flowers in long drooping densely cylindric

racemes, showy. Sej)als spreading, broad, obtuse. Petals similar

to the sepals but narrower. Lip adnate to the short foot of the

column, the hypochile forming a deep wide pubescent sac without

side-lobes ; epichile obovate, acute, concave with erect margins.

Column short, stout, dilated at the base and with a very short
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^oot ; stigma small. Anther terminal, rounded
;
pollinia'2, elliptic,

attiiched by a long slender caudicle to a small oblong gland.

—

Species 2 or 3, Indian and ]\Talayan.

R. retusa, Blume Bijdr. 286, t. 49 ; F. B. I. vi, 32 ; K. ct- P.

Ann. B. Bol. Gard. Calc. viii, 213, t. 284 ; DiUhie id. ix, fart 2, 143 ;

Prain Bcng. PI. 1020 ; Cooke Fl. Bomb, ii, 698. Saccolabiiiin

guttatum, Lindl. ; Roijle 111. 366. ^Erides guttatum, lioxb. Fl.

hid. iiif 471. Epidendrum rctusuni, Linri.

Stems stout, 3-8 in. long, clothed with the sheaths of decayed leaves

and emitting many stout branching roots. Leaves 6-18 in. long

and ^-H in. wide, strap-shaped, spreading and recurved, obliquely

prsemorse or bluntly and unequally 2-lobed at the apex. Racemes
dense, cjlindric, longer than the leaves. Floicers about f in. across,

white or pale-pink, dotted with darker-coloured spots ; bracts ^V,-

^ in. long, ovate, acute, persistent. Sepals veined, about J in. long ;

lateral pair obliquely obovate-orbicular ; dorsal one obovate, rounded.
Petals as long as the sepals, elliptic-oblong, subobtuse. Lip dark-

pink, with a saccate flattened spur ; epichile variable in shape, | in.

long, oblong or cuneate-oblong at the base, widening towards the

apex. Capsule 1-li in. long, acutely 3-angled and 6-ribbed, its

pedicel short and stout.

Dchra Dun (King, Mackinnon, etc.) ; Siwalik range (Royle) ; N. Oudh,
in the Gonda district (Duthie). Flowers during June and July.
DiSTRiB. : Trop. Himalaya from the Punjab eastwards to Nepal,
Sikkim and Bhutan, up to 4,000 ft., also in Assam, the Khasia Hills,
Chota Nagpur, Konkan and Kanara ; extending to Burma, S.

India, Ceylon and the Malay Islands.

17. VANDA, R. Br. ; Fl. Brit. Ind. vi, 49.

Epiphytes with leafy stems. Leaves thickly coriaceous or

fleshy, flat and keeled or terete. Flowers usually large and often

showy, in simple lax or dense racemes, sometimes solitary ; floral

bracts much shorter than the ovary. Sepals and petals subequal,

spreading or connivent, narrowed at the base. Lip large, usually

saccate or spurred at the ba.se ; side-lobes large or small, rarely

absent, adnate to the short foot of the column or to the sides of

the sac or spur ; midlobe fleshy, various ; disk usually ridged or

amellate, sometimes carunculate. Column short, stoat, the foot
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short or none. Anther 2-celled ; rostellum small ; pollinia 2^
didymous, subglobose or obovoid ; caudicle short and broad or
long and geniculate

;
gland usually large. Species about 20, in

Tropical Asia and Australia.

Sepals and petals spreading :

—

Flowers small, less than 1 in. across, yellow
except the bluish caruncles on the lip . 1. V. parviflora.

Flowers H-2 in. across ; sepals and petals gree-
nish-yellow mottled with brown ; mid lobe
of lip with purple caruncles . . ,2: V. Roxburghii.

Sepals and petals incurved . . . . 3. V. cristata.

1. V. parviflora, Livdl. in Bot. Reg. xxx (1844) Misc. 45 r
F. B. I. vi, 50 ; K. ct- P. Ann. R. Bot Gard. Oak. viii, 215, t. 286 ;

Duthie id. ix, fart 2, 144 ; Prain Beng. PL 1021 ; Cooke FL
Bomb, a, 703.

Stem stout, 3-6 in. long, enveloped in the sheathing bases of fallen
leaves. Leaves 3-8 in. long by |-i in. wide (when flattened out)^

linear-oblong, conduplicate, keeled, unequally and obtusely 2-lobed
at the apex. Inflorescence from below the leaves and about as long ;

peduncle as long as the raceme, bearing a few small scattered sheaths^
Eaceme few-flowered ; floral bracts ovate, acute, deciduous. Flowers
yellow except the blue fleshy ridges on the lip, less than f in. across

.

Sepals and petals spreading. Sepals spathulate, obtuse ; the lateral

pair shorter than the dorsal one. Petals as long as the lateral sepals

,

falcately spathulate-oblong, falcate. Lip ^ in. long, aanate to the
short foot of the column, spuried ; side-lobes erect, oblong, rounded,,
rising from the mouth of the spur ; midlobe fleshy, obovoid ; tip

dilated, crenulated ; disk with two broad bluish ridges. Colvmn
short, with a short thick foot. Anther depressed, slightly beaked
in front. PolUnia subglobose, attached to a short broad caudicle.

Capsule \-\\ in. long, fusiform, with winged ridges.

Dehra Bun (Mackinnon). Flowers May and July. Bistrib.: Outer
ranges of Himalaya, up to 4,000 ft., from Garhwal eastwards to Nepal
and Sikkim ; extending to Assam and Burma ; also in Chota
Nagpur, the Konkan and S. India to Ceylon.

2. V. Roxburghii, R. Br. in Bot. Reg. t. 506 ; F.B.I, vi, 52 ;

Watt. E. D.; Duthie Ann. R. Bot. Gard. Calc. ix, part 2, 145, t.

116 ; Prain Beng. PL 1021 ; Cooke FL Bomb, ii, 704. Cymbidium
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tessallatum, Sw.; Roxh. Fl. Ind. tt», 462. C. tessalloidee, Eoxb.

L c. 463.—Vern. Rasna, nai.

Stem climbing, 1-2 ft. long, emitting many thick white fleshy roots.

Leaves bifarious, approximate, 6-8 in. long, narrow, complicate,

keeknl ; apex praemorse. Racemes\or\g'cv than the leaves; peduncle
0-10 ill. long. Flotcers Ii-2 hi. across. Sepals and petals subequal,

spreailing, clawed, obovate, undidate, yellowish (rarely bluish),,

tessellated with brown, their claws and outer surfaces white.

Lip f in. long, bluish streaked with purple ; side-lobes small, acute,,

rising from the mcuth of the spur, j in. long, ovate, acute, erect ;

terminal lobe panduriform, with a pur^^le dilated truncate 2-lobed

apex, the margins deflexed ; disk convex, with fleshy ridges; spur
conical, obtuse, straight, haii'v within. Column very short. Capsule
3-3^ in. long, shortly stalked, clavate, sharply ridged.

Forests of Dehra Dun and in the Sub-Himalayan tracts of Rohilkhand
and X. Oudh (K. Thompson, Duthie). Often climbing on the

branches of mango trees and Bassia lalifolia (mahua). Flowers during

tht' rains. Distrib. : Konkan, Gujarat and Kanara in the Bombay
Pres. ; also in Bengal, Behar, CHiota Xagpur and Central Provs.,

extendinsx south to Travaneore and Cevlon. The roots are used
medicinally in the Chanda district of C. Provinces for rheumatism
and fever, and for allaying the pain caused by the stings of scorpions..

3. V. crl8tata, Liiidl. in Wall. Caf. 7328 ; F. B. I. m, 53 ; K.

cfc p. Ann. R. Bot. Gard. Calc. viii, 216, t. 287 ; Duthie id. ix, part

2, 146.

Stem 3-6 in. long, clothed with the remains of old leaf-sheaths. Leaves
bifarious. crowded, 3-4 in. long, conduplicate, unequally bilobed
at the truncate apex, dilated at the sheathed base. Raceme not
exceeding the leaves, axillarj-, 2-5-fld. Flowers li-2 in. across.

Sepals and prials incurved, pale olive-green or yellowish. Sepals
unequal, oblong, obtuse. Petals narrower than sepals, oblong. Lip
adnate to base of column, longer thali sepals, green blotched with
dull purplish-brown ; basal lobes erect, triangular ; terminal lobe
yellow streaked with purple, oblong, with two divaricate oblong
lobules and a horn-like, deflexed fleshy be'ak ; upper-surface with
five caruneulate ridges. Spur short, ecnioal, obtuse. Column short,,

without a foot. PoUinia ovoid, attached by a short broad caudiclo

to a large quadrate gland. Capsule narrowly clavate, 2-2i in. long.

Dehra Dun (Mackinnon). Flowers during May. Distrib. : Outer
ranges of Himalaya in Garhwal and Kumaon, up to 4,000 ft.; extend-
ing eastwards to Sikkim, Bhutan and Sylhet.
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18. SACCOLABIUM, Blume ; Fl. Brit. Ind. vi, 54.

Epiph37te?, without pseudobulbs. Leaves coriaceous, flat or

conduplicate, often keeled. Flowers usually small, in leaf—opposed

or supra-axillary racemes corymbs umbels or panicles ; floral

bracts minute. Se'i)als and 'petals adnate to the column, subequal,

spreading or reflexed. Lip sessile on the footless column, forming

a cylindric or saccate spur ; lateral lobes small or none ; terminal one

small, often hairy. Anther 1- or imperfectly 2-celled
;
pollinia 2,

entire or bipartite.—Species 50, in E. Asia.

Spur cylindric, straight . . . . . 1. S. papillosum.

Spur short, at right angles to the ovary, widely
saccate :

—

Ap3X of leaves not S3tulose ; terminal lobe of

lip pax)illose-hairy . v . . . 2. S. calceolare.

Apex of leaves setulose ; terminal lobe of lip

fleshy and glabrous . . . . . 3. S. distichum.

1. S. papillosum, LincU. in Bot. Reg. t. 1552 {excl. si/n.) ; F. B.

I. vi, 63 ; K. d^ P. Ann. R. Bot. Gard. Calc. viii, 219, t 290 ; Duthie

id. ix, part 2, 147 ; Prain Beng. PI. 1022.

Stems 2-3 ft., stout, erect, clustered, bearing many nearly horizontal
leaves. Leaves coriaceous, 3-4: in. long, conduplicate, curved ; apex
truncate or deeply notched. Peduncle 1-2 in. long, leaf-opposed, about
i in. long, bearing a subcorymbose 4-8-flowered raceme. Flowers

^ in. in. diam. ; bracts triangular. Sepals and petals yellow barred and
blotched with brown. Sepals subequal, oblong, subacute, spreading.

Petals narrower than sepals, subsp? thulate. Lip longer than sepals,

adnate to the base of the column ; side-lobes none ; terminal lobe

decurved, ovate-oblong, obtuse, crenate ; upper surface transversely

rugulose, white with transverse purple bars. Spur cjdindric,

straight, half as long as the ovary and parallel to it, cylindric or slightly

tapering, pale-yellow, hairy within. Column short. Anther broadly
conical. Pollinia subovoid, deeply bipartite ; caudicle slender,

tapering to the small oblong gland. Capsule IJ in. long, fusiform,

ridged.

'

-Delua Dun, in swamps (Gamble, Mackinnon). Disteib. : Outer
ranges of Himalaya in Garhwal and Kuma on and eastwards to Sikkim ;

also in Assam, Bengal, Circars and Burma.
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2. S. oalceolare, Lindl. in Wall. Cat. 7302 ; F. B. J. v,\ 60 ;

K. d- F Aun. R. Bot. Gard. Calc. viii, 225, I 300 ; Duthie id. ix,

part 2, 147. Gastrocbilus calceolaris, Don Prod. 32.

Stem short, pendulous. Leaves 4-10 in. long, narrowly oblonp, unequally
bihd at the a|K'X, slightly narrowed towards the base. Rncfmen
mueh shorter than the leaves, corymbose, many-flowered

; iXKlunde
stout, bi'aring seviral short slier ths. Flowers crowiled, ^ in. across

;

floral bracts small, broad and blunt. Sepals and petals ])ale-gr -en

with large brownish sjjots. Sep(tfs unequal, spreading, the dorsal
one obovate-oblong ; lateral pair falcately oblong, narrower. Petals
shorter than the sepals, oblong-obovate. Lip adnate to the lower
half of the column, the base forming a short wide yellow sac about
half as long a's the ovary : side-lobes none ; terminal lolxj at right-
angles to the sac, semicircular ; its npper surface, except a triangular
yellow patch at the base, pure white and covered with hair-like

papilla\ Column very short and thick. Anther depressed, shortly
beaked. Pollinia broadly ovoid-elliptic, attaclied by a slender
caudiclc to a small cordate gland.

Behra Dun (Mackinnon). Flowers in April and May. Distrib. :

Outer Himalayan ranges from Carhwal eastwards to Sikkim and
Bhutan ; also on the Khasia Hills, extending to Burma and tlie

Malay Peninsida.

3. S. dlstlchnm, Lindl. in Journ. Linn. Soc. Hi, 4 ; F. B. 1. vi,

64; K. if P, Ann. R. Bot. Gard. Calc. viii, 227, t. 303; Duthie
id. ix, part 2, 148.

Stems pendulous, 5-10 in. long, branching, slender, leafy. Leaves ^-

1 in. long, narrowly lanceolate, acuminate, with two or three fine

setae from the a])ex ; base .'•es.sile and slightly oblique. Prdun'-les

leaf-opposed, about equalling the b-aves in length. Flowers 2-4,

in a lax raceme, about ^ in. in diam., green, irregularly spotted

with brown ; floral bracts oblong, subacute. Sepals and petals

sul>equal, oblong, elli])tic. obtuse, fjp about as long as the petalii,

adnate to lower half of column, the base with a wide blunt sac at
right angUs to the ovary, its inner surface without hairs or calli

;

side-lobes none ; terminal lobe yellow, semicircular, entire, smooth^
fleshy ; margins delle.xed, the base with two blimt conical cjilli.^

Colinnn short, broad. Antfur shortly beaked in front. I'ollinia

elliptic ; caudicle long, slender, cylindric, the gland elongate,

bifid. Capsule fusiform, about | in. long.

Northfrn Oudh, in the Bahraich district (Dutliie's collector). Flowers

during April and May. ])istrib. : Outer Himalayan ranges in
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Garhwal, up to 6,000 ft., and eastwards to Sikkim, the Khasia Hills

and Manipur.

19. CLEISOSTO&IA, Blume ; included under Saccolabium in

Fl. Brit. Ind. vi, 59.

Epiphytic herbs. Stems more or less elongate. Leaves coriaceous

or fleshy, flat or semiterete. Flowers in leaf-opposed racemes or

panicles. Sepals adnate to the column, subequal, spreading. Petals

like the sepals. Lip sessile on the footless column, the base with

a large saccate or funnel-shaped spur which is sometimes dilated

at the apex ; its opening more or less occluded by 2 caUi, the pos-

terior of which is frequently 2-fid., and also sometimes by a dorsal

scale, but never septate ; the lateral lobes small or obsolete ;

apical lobe thickened, concave. Column short, thick, footless.

Anther depressed ;
pollinia 2, often 2-fid. ; caudicle single.— '

: Species about 40 in. E. Trop. Asia and Australia.

C. micranthum. K. cC- P. Ann. R. Bot. Gard. Calc. viii, 234, t,

312 ; Duthieid. ix, part 2, 148 ; Prain Beng. PI. 1023. Saccolabium

micranthum, Lindl. ; F. B. I. vi, 59.

Stem stout, compressed, 3-8 in. long, enveloped in the leaf-sheaths.

Leaves 2l-3h in. long., narrowly oblong, keeled, oblicxuely truncate,

obtusely bifid, tapering to the shortly sheathed base. Floioering

stem equalling or longer than the leaves ; racemes manj^'-flowered ;

peduncle and rhachis stout. Flowers about -^ in. across ; bracts

broad, blunt, much shorter than the short sessile ovary. Sepals

and petals spreading, white with large purple spots. SejKils broadly

ovate, obtuse. Petals smaller than the sepals, oblong. Lip fleshy,

pink or purple, as long as the sepals. Spur addressed to and as

long as the ovary, wide, blunt ; lateral lobes of lip small ; term-

inal one convex, oblong, blunt, margins thin, erose ; upper surface

smooth. Column very short and stout, with a large protuberance

on either side of the rostellum. Anther with a long pointed beak.

Pollinia obovoid ; caudicle triangular, shallowly cordate, attached

, to a small orbicular gland.

Dehra Dun (Vicary, Mackinnon). Flowars during June and July.

DiSTRlB. : Outer ranges of Trop. Himalaya in Garhwal and Kumaon,
up to 3,000 ft., and eastwards to Sikkim, Bhutan, Assam, and on the

Naga and Kbasia Hills ; also in Chota Nagpur and in Tenasserim.
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20.S\RCANTHUS. Liiidl. ; Fl. Brit. Jnd. VI, 66.

Epiphytic herbs, with usually elongate stems. Leaves fleshy^
terete or flat. Floicers in extra-axillary racemes or paiiicl<s. Sepals
Bubequal, spreading or reflexed, or the dorsal one concave and
•connivent over the column. Petals smaller than the sepals, spread-
ing. Lip adnote to the base of the column, or to its toot, rarely
jointed, the base with a funnel-shaped spur sometimes dilated at
its apex, the opening more or less occluded by calli on its anterior
and posterior walls, and always divided into two lateral compart-
ments by a vertical antero-posterior septum ; lateral lobes small
more or less triangular and acute ; apical lobe small, triangular
or hastate. Column short, stout, often with a foot as long as or
longer than itself. ^4 ?2//ier depressed ; pollinia 2, bifid.—Species
about 35, in E. Trop. Asia.

S. Insectlfer, Reichh. f. in Bot. Zeit. 159 ; F. B. L vi, 68 ;

Duthie Ann. li. Bot. Card. Calc. ix, part 2, 149 ; Prain Beng. PI.

1023.

Stem 1 ft. or more in length, robust, scandent, fiexuous, emitting many
elongate fibres. Leaves firmly coriaceous, crowded, almost imbricate,
^-2 in. long, distiehously spreading, oblong, amplexicaul, apex
obtusely 2-robed. Racemes shorter than the leave;?, subsessile,

few -flowered, decurved ; rhachis stout ; bracts minute, deciduous.
Flowers about \ in. across ; sepals and petals 3-nerved, yellowi.sh-

green, striated with red. Sepals ovalje-oblong, obtuse or subacute.
Petals oblong. Lip white and pink, or purple ; side-lobes .short

;

terminal lobe larger than the sepals, triangular-ovate or cordate.

Spur vertically septate, its mouth with a pubescent ridge. Column
very short. Anther hemispheric. Pollinia sulcate, attached to a
short caudicle broader than long ; gland transverse, membranous.

N. Oudh, in the Bahraich district (Duthie). Flowers in Sep. Distrib. :

Garhwal, in the Ramganga valley, aLo in Chota Xagpur, Bebar,

Cachar, Chittagong, Sundribans, extending to Tenasserim.

21. POGONIA, Juss. ; Fl. Brit. Ind. vi, 118.

Terrestrial unifoliolate tuberous-rooted herbs ; tuber stoloni-

ferous, each stolon bearing at its tip a tuber smaller than that

of the parent. Leaf broadly cordate or orbieular, stronuly plicate,

rising from the same tuber as the flowers, but usually after the
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appearance of the flower-scape, occasionally ccetaneous. Flowers

solitary few or several, racemose, often pendulous, on scapes rising

from the tuber. Sepals subequal, narrow, connivent or spreading.

Petals like the sepals. Li'p adnate to the base of the column, some-
times slightly saccate at the base, rather narrow, the lower portion

convolute round the column ; lateral lobes small, usuallj^ triangular;

apical lobe flat, ovate or orbicular, entire, or fimbriate. Column
elongate, clavate upwards ; stigma anticous, oblong or orbicular.

Anther more or less incumbent, substipitate- ; poUinia 2 or 4,

elongate, powdery, often coherent, without caudicle or gland.

Species about 80, in Trop. Asia, America and Africa.—The above
characters apply only to the section Nervilea, to which all the

Old World species of Pogonia belong, and which differ by flowering

before the leaves appear. All the other species, except one in

Japan, are found in the New World, and their flowering stems
bear leaves.

Leaves many-nerved ; floral bracts longer

than ovary, deflexed ; lip shghtly saccate

at the base . . . . . .LP. Gammieana.
Leaves 7-9-nerved ; floral bracts erect ; lip

not saccate at the base . . . . 2. P. carinata.

1. P. Gammieana, Hooh /. in Bat. Mag. t. 6671 ; F. B. I. VI,
120 ; K. <£' P. Anil. R. Bot. Gard. Calc. viii, 269, t. 359 ; Duthie id^

ix, 'part 2, 158.

Tuber globular warted, about \\ in. in diam. Leaf glabrous, 5-6 in.

across, reniform, abruptly acuminate, many-nerved, its margin much
undulate

; petiole about as long as the blade, sheathed at the base.

Flowering stem stout, 3-12 in. long, peduncle bearing two or three long
tubular acute and often bifid bracts. Raceme laxly 5-8 fid. Flowers
about 1 in. long, drooping, pink streaked with white ; floral bracts
deflexed, longer than the truncate stalked ovary, linear-lanceolate,

acuminate. Sepals and petals subequal, oblanceolate, connivent.
Lip pale-green, as long as the sepals, saccate at the base, elliptic-

obovate (when spread out) ; lower half convolute and with two short
side-lobes pointing forwards ; epichile spreading, the margin deeply
crenulate ; disk hairj'-, with three parallel central ridges.

Dehra Dun (Mackinnon, Duthie) ; Siwalik range, in the Timli Pass
(Duthie). Flowers in May, and the leaves appear about two months
later. Disteib. : Trop. Himalaya in Garhwal and Kumaon, up to
3,000 ft. ; also in Sikkim.
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2. P. oarlnata. LindL Gen. d- Spec Orch. 414 ; F. B. I vi
121; Plain Beng. PI. 1026; Duthie Ann. R. Bof.' Gard Cafe ix
part 2, 159, t, 124 ; Cooke Fl. Bomb, ii, 707. Epipactis carinata*
Roxh. Fl. Ind. Hi, 454.

Tubers globose or obovate, ^-| in. in diam., annulated and warted.
Leaf l^-2i in. wide, ovate, acute or cuspidate, cordate or cunoato at
the ba.se, 7-9-nervcd, glabrous ; petiole 1-2 in. long, sheathed at
the base. Flowering stem up to 1 ft. high, bearing 3 or 4 loose
tubular acute or acuminate sheaths. Raceme laxly flowered

; floral
bracts twice as long as tKe stalked ovary, erect lanceolate, acumi-
nate, 5-nerved. Flowers about 1 in. long. Sepals and petals, sub-
equal, spreading, linear-lanceolate, acuminate, green. Lip '

in.
long, straight, trougli -shaped, not saccate at the base, 3-lobed above
the middle, white tinged with yellowish green and with conspicuous
pink-coloured veins usually bifurcating within the margin ; upper
surface hairy especially on the ridges and veins ; side-lobes' erect,
margins entire, terminal lobe not deflexed, ovate, bluntly acuminate]
its margin irregularly cremulate. Column J in., slightly curved'
dilated at the apex. Anther triangular, beaked in front.

Sub-Himalayan tracts of Rohilkhand and North Oudh, in the districts
of Pilibhit, Bahraich and Gonda. Flowers in May, the' leaves appear-
ing about one month later. Distrib. : Ramganga valley in Kumaon
(T. Thomson) ; common in Bengal and eastwards to Burma ; also
in the Bombaj' Prcs. and southwards to S. India.

22. EPIPACTIS. Andans. ; Fl. Brit. Ind. vi, 125.

Terrestrial herbs with fibrous roots and leafy stems. Leaves
sessile, plicate. Floivers in racemes, drooping ; floral bracts elong-
ating and often leaf-like. Sepals and petals broadly lanceolate,
acuminate, strongly nerved. Lip adnate to the base of column,
distinctly divided into hypochile and epichilc ; hypochile much
deflexed, concave or saccate, jointed to the epichilo at a right
angle, botli with entire edges. Column short ; stigma large, auti-

cous ; rosteUum broad, prominent. Anthers erect, obtuse, its

cells contiguous
; pollinia 2, bipartite, very narrow. Species about

12, in the North Temp. Hemisphere.

E. conslmllls. Wall. Cat. 7043 {not of Don) ; F. B. /. vi, 126 ;

K. cC-. P. Ann, R. Bot. Card. Calc. viii, 272, t. 364 ; Duthie id, ix,

part 2, 161 ; Collett Fl. Siml. 498.
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Height of plant 1-2 ft. Stem leafy, slender, glabrous. Leaves 4-7 in. long,

lanceolate, acuminate ; uppermost shorter and much narrower

;

nerves prominent. Raceme 4-6 in. long, laxly fid., rhachis tomentose.

Flowers 1-1| in. across ; flowering bracts ovate or linear-lanceolate,

varying in size. Sepals spreading, unequal, concave, clothed with

white hairs on a deep-lavender ground, green inside as are both sur-

faces of the petals, and marked with broad bands of reddish-brown ;

dorsal sepal lanceolate, acute ; lateral pair much broader. Petals

ovate, acute, tomentose on the stout midrib beneath. Lip rather

shorter than the sepals ; hypochile purple, trough-shaped, bearing

granular unequal calU inside, with tivo larger obtuse nectar-exuding

ones near the apex ; epichile pale brown, lanceolate and with

erect lobes ; upper surface with a median ridge terminating within the

white apex. Column stout, curved ; stigmas large, subrotund and
with two glands on the lower margin. Anther tumid.

Oehra Dun (Gamble, Mackinnon) ; banks of canal near Saharanpur
(Duthie). Flowers dmring Feb. and March. Distkib. : W. Himalaya
from the Simla Hills to Kumaon, up to 3,000 ft. and eastwards to

Nepal and Sikkim, extending to upper Burma and China ; it is found
.'ilso on the N. W. frontier of India in the districts of Gilgit and
Chitral, and extends to Afghanistan and Syria.

«

23. GOODYERA, R. Br. ; Fl. Brit Ind, vi, 110.

Terrestrial leafy herbs ; stem decumbent below. Leaves usually

rather thick, with wide sheaths and often distinct petioles.

Flowers small, numerous, in terminal, sometimes secund, spikes

or racemes. Sepals subequal, often pubescent outside ; lateral

pair free, subconnivent or spreading ; dorsal concave. Petals

like the dorsal sepal and forming with it a hood over the column.
Lip adnate to base of column, entire saccate or cvnibiform at the

base ; apical lobe small, usually acute and decurved ; basal sac

with setse calli or ridges inside, rarely smooth. Column short,

with projecting rostellum ; stigma anticous, undivided. Anther
usually pyriform, with a long erect beak

;
pollinia.2, clavate, sessile

on a large or small gland.— Species about 25, in Europe, Temp,
and Trop. Asia, North America, Xew Caledonia and the Mascerene
Islands.

G. procera HooJ:, Exot. Flora, t. 39 ; Don Prod. 28 ; Boyle III.

384 ; F. B. L vi. 111 ; K. ct P. Ann. B. Bot. Card. Calc. viii, 282, U
378 ; Duthie id, ix. vart 2, 165 ; Prain Beng. PI. 1027.
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Stem 10-30 in. in length, very leafy below, glabrous, loosely cnvelo])(d
by the wide leaf-sheaths. Leaves many, long-petioled ; blade 4-8 in.

long, elliptic or ovate-elliptic, tai)ering at eaeh end, acute or acumi-
nate ;

petiole stout, H-3 in. long. Peduncle bearing many lanceo-
late acxmiinate bracts which are hairy above and glabrous beneath.
Spike 3-S in. long, many-and densely lid.; rhachia pubescent.
Flowers minute, subglobose, white tinged with green ; fl. bract as
long as ovary, ovate-lanceolate, acuminate, jjubescent on the margin.
Sepal glabrous, subcqual, broadly ovate, obtuse. PetaJs clawed,
cuncatcly obovate. Lip longer than sepals, with a large saccate
bade, its apex decurved, triangular, entire ; interior of basal sac with
two rows of long setae on the sides and an oblong callus at the apex
of each row. Column very short, with a transverse depression below
the broad anticous stigma. Anther pyriforjn, obtuse. Pollinia clavatc-
cylindric, sessile on a small oblong gland.

Behra Bun (Mackinnon) ; N. Oudh in the Bahraich district (Buthie)
Flowers in May. Bistrib. : Outer Himalayan ranges of Garhwal
and Kumaon, up to 3,000 ft., and eastwards to Sildiira and Bhutan

;

also in Assam and on the Khasia and Naga Hills ; found also in Bengal,
the C. Prov. and S. India, extending to Chizia, Hongkong and Java.

24. ZEUXINE, Lindl. ; Fl. Brit. Ind. vi, 106.

Terrestrial herbs with succulent glabrous stems. Leaves mcra-
Ijranous, sometimes withering at the time of flowering. Flowers

small, in racemes or spikes. Sepals subequal ; lateral pair free,

the dorsal one concave. Petals like the dorsal sepal, and with it

forming a hood to the column. Lij) adnate to base of column,
cymbiform or saccate at the base ; apical lobe ehortly clawed
or sessile, divided into tw^o subquadrate more or less truncate

diverging lobules, or entire, or with narrow decurved lobules, the

basal sac with calli or laminae within. Column very short, its

anterior face with lamellar or conical processes ; stigmas 2, lateral

distinct. Anther membranous, sometimes ridfred, the cells conti-

guous ; pollinia pyriform, attached by an oblong gland to the

erect rostellum. Species about 30, in Trop. Asia and in Trop,

and S. Africa.

Z. sulcata, Lindl. Gen. and Sp. Orch. 4S5 ; Rot/le III. 36S ;

F. B. L vi, 106 ; Watt E. D. ; K. rf,- P. Ann. R. Bat. Card. Caic. viii,

•2S6, t. 381 : Duthie id, ix, part 2, 16S ; Prain Beng. PL 1029 ; Cooke
Fl. Bomb, a, 70S. Pterygodium sulcatum, EoxO. Fl. 1 ml. Hi, 462.
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Whole plant 2-10 in. high. Stem and peduncle glabrous. Leaves 1-2

in. long, linear, acuminate, sessile on the hyaline truncate sheaths,

gradually passing into linear bracts higher up. Raceme \-2 in. long,

densely-fld., glabrous ; fl. bract ^ in. long, ovate-lariceolate, acuminate,,

much longer than the ovary. Flowers about ^ in. long, white or

pink. Sepals unequal, the dorsal one ovate, concave, lateral pair

obliquely lanceolate, connivent. Petals falcately oblong, obtuse,

forming with the dorsal sepal a hood over the column. Lip yellow,,

as long as the sepals, cymbiform and saccate at the base ; terminal

lobe short, subquadrate, entire or bifid. 'Column very short, with

two wings at its apex covering the anther ; rostellum with two short

stout parallel arms. Anther depressed, very shortly beaked.

Pollinia attached within the tip of a linear appendage of the gland.

Capsule ellipsoid, about ^ in. long.

Common within the area in open turfy and usually moist grounds

Flowers during February and March. Disteib. : Abundant in

grassy places throughout the gTeater portion of India, ascending

to about 5,000 ft, on the outer Himalayan ranges ; found aJso in

Afghanistan, Ceylon, China, Japan, Java and the Philippines.

25. HABENARIA, Willd. ; Tl. Brit. Ind. vi, 131.

Terrestrial leafy herbs with undivided or lobed tubers or fleshy

root-fibres. Leaves flat, with sheathing bases. Flowers small or

large, in racemes or spikes. Sepals subequal, - the lateral pair

spreading reflexed or deflexed, or sometimes erect. Petals smaller

or larger than the sepals, entire or 2-cleft, often connivent with the

dorsal sepal to form a hood over the column. Lip adnate to base

of column, entire, 3-lobed or 3 partite, its base spurred. Column
short, usually broad ; stigmas 2, distant or conjoined across the

face. Anther-cells adnate to the front of the column, discrete,.

rarely touching, parallel or divergent below, their bases often

prolonged into tubes containing the candicles ; staminodes rugulose,

one on the outer side of each anther-cell, rarely filiform
; pollinia

2, clavate or pyriform, usually grooved, sometimes 2-partite ;

candicles long, short or obsolete
; glands exposed, flat and discoid

or elliptic and globular, or elongate with truncate ends. Species

about 500, widely distributed in temp, subtrop. and trop. regions of

the world.

Petals 2-partite, segments filiform ; lateral

sepals deflexed, tips filiform ; flowers

greenish . . • • • . , 1. H. graveolens,.
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Petals entire ; Up S-partite or lobecl

—

Side-lobes of lip pctaloicl, tnmcate, much

wider than the narrow linear midlobe ;

tlowers white :

—

»Side-lobes of lip pectinate to the middle ;

petals small ; spur slender, twice as

long as the ovary or longer . • ~- J^- SusanncB.

Side-lobes of flabclliform Up not pecti-

nate :

—

St.em leafy upwards ; spur slender, twice

as long as the ovar> . • . 3. H. longt^oUa.

Leaves all radical; spur equalling or

longer than the ovary . . . 4. H. planta^inea.

Petals entire; Up 3-partite, the side-lobes

very narrow and usually filiform :

—

Spur filiform, fusiform or long-clavate, as

long as or longer than the ovary :
—

Anther-tubes long :

—

Leaves distinctly pale-margined ;
spur

usually much longer than the ovary,

funnel-shaped at the mouth and cla-

vate at the apex . . . ^' H. commeUnijoha.

^. Leaves not margined ; spur about as long

as the ovary 6. H. puhescens.

Anther-tubes short :

—

Leaves three or more :

—

Leaves not margined ; flowers green . 7. H. furcifera.

Leaves pale-margined ; flowers

yellow ..... S.H.marginata,

Leaves two, radical, orbicular, cordate,

margined ; spur shorter than ovary . 9. H. diphylla.

5pur small, globose ellipsoid or shortly

clavate, much shorter than the ovary :

—

Leaves narrowly lanceolate or elliptic ;

flower small, white tinged with yellow

and green ; tubers glabrous . <. . 10. H. La\oi%.
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Leaves ovate or ovate-elliptic ; tubers

hairy :

—

Flowers in lax subsecund spikes, white,

fragrant ..... 11. H. goodyeroides.

Flowers in dense cylindric spikes, white

or pale-yellow, fragi'ant . . . 12. H. constricta.

1. H. graveolens, Duthie, (n, sp.). H. digitata {not of LindU)
Duthie, Ann. R. Bot. Gard. Calc. ix, part 2, 178, t. 128.

Stem 1-2 ft. high, stout, cylindric, lower portion clothed with closely

fitting sheaths. Leaves 1^-3 in. long, broadly lanceolate or orate-
lanceolate, acuminate, 3-5-nerved ; apex acuminate and with reflexed

tips ; margins undulate and coarselj- toothed. Raceme laxly many-
flowered, about 6 in. long, elongating in fruit ; floral bracts subfolia-

ceous, narrowly lanceolate, acuminate, longer than the slender ovaiy,
pale-margined. Flowers subsecund, about | in. in diam. Sepals

unequal, the dorsal one erect, suborbicular, its apex bluntly acumi-
nate, green on both surfaces, minutely pustulate on the back ; lateral

pair longer than the dorsal one, deflexed, subfalcately lanceolate,

white towards the base and tapering into short filiform tips. Petals

deeply partite ; segments filiform, fleshy, white, with slender recurved

green tips. Lip 3-partite, lateral lobes resembling the segments of the

petals, but rather longer ; midlobe linear, straight, longer than lateral

ones. Spur shorter than the ovary, laterally compressed, white
towards the dilated mouth and with a green clavate apex. Anther'
cells separate, with prominent diverging tubes. Staminodes herba-

ceous, oblong or orbicular, margins erose. Pollinia obliquely ovate

;

caudicles slender, attached by the dilated base to small brownish
glands. Stigmatic processes subcylindric, blunt, recurved, the

entrance to the spur lying between their bases.'

Dehra Dun, at Kansrao, in sal forest (Duthie, ' Mackinnon). Flowers-

during July. Disteib. : W. Himalaya in Garhwal and Kumaon
in warm valleys. The flowers have a peouliarly pungent odour
resembling that of Valeriana Wallichii. This plant is, I now con-

sider, quite distinct from H. digitata of Lindley, under which name ife

was described and figured in the second part of Vol. IX of the Annals
of E. Bot. Gard. Calc. p. 178, t. 128. In H. graveolens the leaves

• are mostly collected at about the middle of the stem ; the lateral

sepals are deflexed longer 'and with filiform tips, and the filiform

segments of the 2-partite petals are recurved at the apex.

2. H. Susannw, B. Br. Prod. 312 ; Boyle III. 367 ; F. B. /.

vi, 137 ; Collett Fl. Siml. 501 ; Prain Beng. PL 1032 ; Duthie Ann.
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R. Bot. nard. Calc. ix, part 2, 178, t. 128, H. gigantea.

Don, Prod. 24. Platanthcra Susanna?, Lindl. ; Cooke Fl. Bomb,
a, 713. Orchis Susannfe, Linn.

Height of plant ahout 2 ft. Tubers elongate, 3-4 in. long. Steyn stout
with many blunt funnel-shaped sheaths on its lower portion. Lenvea
2-6 in. long, ovate-oblong, obtuse, the upper ones bract -like, acumni-
nate. imbricate. Baceme 3-5-fld. ; floral bracts longer than the ovary,
eucullate, acuminate. Flowers subsessile, 3-4 in. in diam. white
tinged with gre3nish-yellow, fragrant. Sepals very broad, spreading,

the dorsal one suborbicular, about IJ in. long and broad; lateral

pair 1 1 in. long, obliquely oblong, obtuse. Petals J in. long, linear

falcate, acute, fleshy. Lip 3-lobed, about as long as the sepals,

fleshy ; side-lobes very broad, truncate, deeply pectinate ; midlobe
linear-spathu\ate, with recurved margins. Spur slender more than
twice the length of the elongate ovary. Anther very broad, cells

divergent ; tubes long, adnate to the sides of the column. Pollinia

linear, curved, yellow, about as long as their white flexuous caudiclos

;

glands ovoid, wliite. Staminodes linear-oblong, with crisped margins.

Sfigtna on the front of the column. Capsule with pedical 2 in. long,

ellipsoid, beaked.

Siwalik range (Royle). Flowers July-Sep. Distrib. : Outer Hima-
layan ranges in Garhwal and Kumaon up to 6,000 ft. ; Chota Xagpur
and in the hilly districts of Bombay and S. India, extending to

Burma, China and the Malay Archipelago.

3. H. longifoUa, Buch.-Ham. in Lindl. Gen, d- Sp. Orch. 324;

F. B. I. vi, 141 ; Prain Beng. PI. 1032 ; Duthie Ann. R. Bot. Card,

Calc, ix, part 2, 181. H. trapezoidea, Falc. mss.

Stem 10-18 in. high, slender, leafy. Leaves 3-5 in. long, scattered

erect, linear, acuminate, smaller upwards. Spike 2-2J in. long,

few and laxly fld. ; floral bracts litiear, acuminate, longer than tho

slender beaked ovary. Flowers medium-sized, white. Sepals

minute, the lateral pair ^ in. long, oblong-lanceolate, 3-nerved,

larger than the dorsal one. Petals gibbously ovate, as long as the

dorsal sepal, 3-ncrved. Lip flabelliform, i-jin. long and broad

;

side-lobes semicircular, entire ; midlobe linear, shorter than the

8ide-lolK^•^. Spur slender, tmce as long as the ovary, green. Anther

beaked, cells parallel ; tubes incurved. Stigmatic processes short,

clavate. incurved towards tho mouth of the spur. Rostellum long,

erect, spathulate.

Siwalik ranee, on the Mohand Pass (" Portns Kheree") Royle. Dis-

trib. : X. Bengal at Nathpur in Pumea (Buch.- Hamilton). I have

seen no living or herbarium specimens of this plant.
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4. H. plantaginea, Lindl. Gen. <f? Sp. Orch. 323 ; HooJc. f.

F. B. I. vi, 141 ; Prain. Beng. PL 1032 ; Duthie Ann. R. Bot. Gard.

Calc. ix, part 2, 181, t. 132 ; Cooke Fl. Bomb, ii, 718. Orchis platy
phyllos, Roxb. FL Ind. in, 609.

Tubers ellipsoid, about 1^ in. long. Stem scapigerous. Leaves about
three or four, radical, horizontal, 3-6 in. long, elliptic-oblong, sub-
obtuse, membranous. Scape slender, 8-12 in. high, bearing many
lanceolate acuminate bracts, the lowest often larger and leaflike.

Spike 2-5 in. long, laxly flowered. Flowers subsecund, white ; floral

bracts lanceolate, acuminate or setaceous, half as long as the curved
beaked ovary. Sepals subequal, about \ in. long, strongly 3-nerved,
white tinged with green ; dorsal erect, ovate-oblong ; the lateral pair

falcately oblong, spreading. Petals linear-lanceolate, adpressed to
and forming a hood with the dorsal sepal. Lip 3-loberd, flabelliform,

clav/ed, twice as long as the lateral sepals, puberulous ; side-lobes

semiovate, entire or with undulate margins, often overlapping at their

tips ; midlobe a little shorter, linear-oblong, deflexed. Spur equal to
or longer than the ovary, tapering to the apex, gree'nish-yellow.

Anther broad, cells divergent ; tubes short, upcurved. Pollinia

globose or ellipsoid ; caudiclcs curved, wddening upwards from a
narrow base ; glands falcately ovate, connate when young. Stigmatic
processes, large, fleshy, oblong ; rostellum triangular, broad. Stamin
nodes prominent with sinuate margins. Capsule | in. long, turgid,

curved.

Dehra Dun (Falconer, Duthie). Flowers Sep. and Oct. Distrib. :

Outer Himalayan ranges of Garhwal and Kumaon up to 7,000 ft. ;

also in Sikkim and Bengal and southwards to the Konkan and Deccan
to Ceylon.

6. H. commellnlfoUa, WalL in LindL Gen. d: Sp. Orch 325

;

Hook. f. F. B. 1. vi, 143 ; Prain Beng. PL 1032 ; Duthie Ann. R.

Bot. Gard. Calc. ix, part 2, 183, t. 134 ; Cooke FL Bomb, ii, 719.

Orchis commelinifolia, Roxb. FL Ind. Hi, 451.

Stem 2-3 ft. high, loosely sheathed at the base. Tubers ellipsoid or cylin-

dric. Leaves scattered, 3-6 in. long, oblong or oblong-lanceolate, sub-

cordate, acute and often subspinescent at the tips, margins pale. Spike
4-8 in. long, many-and 10086137^ flowered ; flowering bracts erect,

nearly equalling the long-beaked ovary, scaberulous on both surfaces

and eiliolate on the margins. Flowers ^-| in. in diam., white, inodor-

ous. Sepals scaberulous ; dorsal small, saccate, with a short curved
beak ; lateral pair spreading, much shorter, hatchet-shaped, beaked.
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the veins deeply looped or arched. Petals unequally oblong, smaller
than the lateral isepals. Lip divided into three long filiform seg-
ments, about I in. long from its base to the tip of the mid-segment •

lateral ones 1^ in. long, curved downwards ; mid-segment channelled
above, spreading, scabcrulous ; spur 1^-2^ in. long, slender and
curved downwards, its upi)er portion funnel-shapod and white, its

apex davate and green. Anther-cells elongate, distant, diverging
at the base ; tubes long, straight. Pollinia small, oval ; caudicles
very long, dilated upwards, translucent

; glands minute. Staminodes
seated on the long arms of the column and curving round in front of
the anther tubes. Stigmatic processes large, clavatc, incurved

;

rostellum triangular.

Dehra Dun and Siwalik range, usually in open grassy places (Mackinnon,
Duthie). Flowers during Aug. and Sep. Distrib. : Outer ranges
of W. Himalaya from the Punjab to Kumaon, up to 5,000 ft., ex-
tending eastwards to Parasnath, Chota Nagpur and Upper Burma,
and south to Cent. W. and S. India.

6. H. pnbescens, LindL Gen. <fc Sp. Orch. 322 ; Hook.
f. F. B, I.

vi, 144 ; Duthie Ann. R. Bot. Gard. Calc. ix, fart 2, 183, t. 135.

Tubers elongate, stout, often divided, and with a few thick fleshy fibres

from their summits. Stem 12-18 in. high, clothed at the base with a
few tight-fitting pubescent sheaths. Leaves crowded towards the
middle or base of the stem, 4-6 in. long, lanceolate, acuminate, taper-
ing to the base, 7-9 nerved, undulate, not margined. Raceme with
a few empty leaflike bracts at its base, 8-10 in. long, lax, many-fld.,
pubescent ; floral bracts longer than the long-beaked ovarj% ovate
lanceolate, acuminate, ciliolate. Floicers small, greenisk-j'cllow.

Dorsal sepal ^-^ in. long, broadly ovate, a little shorter than
the dimidiate-ovate obtuse deflexed lateral ones. Petals narrowly
falcate, longer than the dorsal sepal and forming with it a hood over
the column. Lip 3-partite, longer than the sepals ; segments linear

with filiform tips ; midlobe shorter, obtuse, keeled beneath. Spur
slender, about as long as the curved ovary. Anther-tubes long, flexu-

ous. Pollinia ovate, obliquely attached to the long slender flexuous

caudicles ; glands flat ; staminodes prominent. Stigmatic processes

globose. Capsule curved and with a long beak, prominently ridged.

Dehra Dun (Mackinnon). Distrib. : Outer ranges of W. Himalaya in

Garhwal and Kumaon, up to 5,500 ft. (Royle, Falconer, Duthie).

7. H. lurclfora, Lindl Gen. dr Sp. Orch. 319 ; Hook. f. F. B. /.,

vi, 149 ; K. and P. Ann. R. Bot. Gard. Calc. viii, 313, t. 410 ;

Duthie id. ix part 2, 1S4.
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Stem stout, 10-18 in. high, sheathed at the base, leafy below the middle
bracteate above. Leaves 3-4^ in. long, elliptic, acute or acuminate^
Racemes 5-7 in. long, laxly many-fid. Flowers about \ in. across from
base to apex, green ; floral bracts about as long as the ovary, lanceolate,,

acuminate. Sepals unequal ; dorsal one Ovate-oblong, obtuse, con-

cave ; lateral pair shorter, broadly. and falcately lanceolate, acute or

acuminate, spreading. Petals as long as the dorsal sepal and with it

forming a hood over the column, oblong, retuse. Lip 3-partite,

longer than the sepals ; lateral segments filiform, diverging, curved,

longer than the stouter blunt midlobe. Spur slender, longer than
the ovary, laterally compressed, curved at the apex. Anther-cells

contiguous, diverging at their base^, the tubes rather short, up-curved.

Pollinia. falcately ovoid ; caudicles slender, slightly curved ; glands-

narrowly oblong. Staminodes large, broadly oblong. Stigmatic pro-

cesses short. Capsule fusiform, decurved, shortly beaked, promi-

nently ribbed.

Dehra Dun and Siwalik range (Mackinnon, Duthie). Flowers during.

Aug. and Sep. D'istrib. : Outer ranges of Vv . Himalaya in Garhwal,
up to 6,000 ft., and eastwards to Sikkim and Bhutan ; also in Bengal.

Assam, Orissa, and extending to Upper Burma.

8. H. xnarginata, Colebr. in Booh. Flor. Exot. t. 136 ; Hook. f.

F. B. I. vi, 150 ; Collett FL Siml 504 ; Prain Beng. PL 1033 ; Duthie

Ann. B. Bot. Gard. Calc. ix, part 2, 184, t. 136 ; Cooke Fl. Bomh,

n, 721.

Subscapigerous, glabrous. Ttibers small, narrowly cylindric. Leaves-

few, subradical, sessile, |-5 in. long, oblong or linear-oblong, obtuse,

3-5-nerved ; margins pale-yellow. Scape 4-10 in. long ; sheaths

erect, lanceolate, acuminate. Spike 2-6 in. long, many-fid. : floral

bracts nearly as long as the ovary, lanceolate, acuminate, with pale

ciliolate margins. Flowers ^ in. across. Sepals green ; dorsal one

J in. long, erect, broadly ovate ; lateral longer, falcately oblong-

lanceolate, spreading or deflexed, 3-5 nerved. Petals § in. long,

falcately oblong, closely adpressed to the dorsal sepal. Lip nearly

^ in. long, 3-partite nearly to the base, lateral segments narrowed
into filiform tips ; midlobe shorter and broader, the margins

infiexed. Sptir about as long as the curved ovary, laterally com-
pressed at the fusiform apex. Anther-cells distant ; tubes funnel-

shaped, short, spreading. Pollinia obovate, with short geniculate

caudicles ; glands triangular. Staminodes elongate. Stigmatic

processes long, adnate to the base of the column. Capside about \ in.

long, fusiform, turgid.
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Dehra l>.n and Siwalik range (Duthie). Flowers during August
I'isTFiB. : Wostorn Himalaya from Kashmir to Kumaon, up to 7,CK3()

ft. ; also in Bengal, and found as a weed in the Bot. Gard. Cal-

cutta, extending to Burma and to W. and S. India.

9. E. fllpbylla. Dak. in IJcoL Joiirn. Bot. ii {1S50), 262

;

F. B. I. vi, 161 ; Plain Beng. PL 1033 ; Duthie Aim. B. Bot. Gard.

Calc. ix, part 2, 185, f. 137 ; Cooke Fl. Bomb, ii, 722.

Tuher.'i small, elongate rr globose. Leaves radical, usually two, 1-2 in.

in diam. ; orbicular cordate, margined, rather fleshy. Scape 4-10 in.

high, with a few distant lanceolate acuminate bracts. Flowers many,
distant, spreading, about ^ in. diam., white tinged vith green; floral'

brae t much shorter than the slender curved ovary. Sepals about \ in.

long ; dorsal erect, ovate, concave, acute, obscurely nerved ; lateral

pair slightly longer, deflexed, obliquely ovate, acuminate, 3-nerved.

Pitiih linear, white, as long ?8 tho dorsal sepal and forming a hood
with it. Lip much longer than the sepals, 3-partite; segments

filiform, white with green tips, lateral pair spreading and with spirally

twi.-ted tips ; midlobe shorter, deflexed. Spur shorter than the

ovary, inflated towards the acute inflated apex. Anther broad, the

cells distant ; tubes very short. PoUinia dimidiate-ovate, obliquely

attached to caudicles equalling them in length ;
glands very small,

flat, circular. Staminodes large, petaloid. Stigmatic processes

elongate, clavate, adnato to the mouth of the spur. Rostellum

obscure.

Dehra Dun (^lackinnon). Flowers during Aug. Distrib. : Outer
ranges of W. Himalaya in Garhwal (Falconer) ; eastwards to Bengal
and Chota Nagpur, and southwards from Konkan and Kanara to

Malabar.

10. H. Lawil, m, /. in F. B. I. vi, 162 ; Prain Beng. PI. 1033 ;

Duthie Ann. B. Bot. Gard. Calc, i.r. Part 2, 192, t. 143. Poristylus

Lawii Wight Ic. t. 1695 ; Cooke Fl. Bolnh. ii. 712.

Tvbers ellij soid or globose. Sttm 6-12 in. high, slender, with a few

short loose sheaths below the leaves. Leave ft 3-5. clustered above the

middle of the stem, 3-4 in. long, narrowly lanceolate or elliptic, acute,

membranoiis. Spike 2-3 in. long, slender, narrow, many-fld. Floiiers

small, crowded, spreading, white tinged with yellow and green ;

floral bracts ovate-lanceolate, acuminate, longer than the slender

curved ovary. Sepals and petals \ in. long, white tinged with yellow

at the base, connivent, obtuse : dorsal'sepal ellijitic, concave ; lateral

subfalcately linear-oblong. Petals oblong, obtuse, fleshy. Lip as
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long as the sepals, broadly and obtusely 3-fid.; lobes rounded at the
apex ; midlobe twice as long as the lateral pair, its claw green
tinged with yellow, and with a short ciliate ridge at its base.

Spur small, globular, dark-green. Aniher-cdls parallel, tubes none.
Pollinia obovate ; caudicles nearly as long, attached to minute
globular glands. Staminodes large, green, with broad white margins.
Stigmatic processes short, clavate. Rostellum short, triangular,

acute.

Dehra Dun (Mackinnon, Duthie). Flowers during July and August.
DiSTEiB. : W. Himalaya, in Garhwal (Herb. Calc.) ; Bengal and Bi-
har ; C. Prov., in the Chanda district, and extending to S. India from
the Konkan.

11. H. goodyeroldes, Don Prod. Fl. Nep. 25 ; F. B. I. vi, 161
{in part) ; K. db P. Ann. B. Bat. Gard.Calc. viii, 326, t 430 ; Duthie
id. ix, part 2, 192 ; Collett FL Siml. 605 ; Prain Beng. PI. 1039
'Peristylus goodyeroides, Lindl. Gen. d; Sp. Orch. 299.

Tubers ellipsoid or ovoid, hairy. Stem stout, 1-2 ft. high, its lower
portion clothed with many loose blunt sheaths. Leaves clus-

tered above the middle of the stem, but not in whorls, 6-10 in.

long, ovate or ovate-elliptic, acute, narrowed to the shortly sheathed
base. Spike 4-8 in. densely flowered, its peduncle bearing a few
lanceolate acuminate bracts. Flowers subsecund, white, fragrant,
about A in. across ; floral bracts narrowly lanceolate, acuminate, about
as long as the slender curved ovary. Sepals unequal, tinged with
brown the dorsal one broadly ovate-lanceolate, concave, conniving
with the petals and forming a hood ; lateral pair oblong,
involute, apiculate. Petals as long as sepals, trapeziform, blunt.
Lip longer than the petals, 3-lobed ; side lobes linear-oblong
falcate, acute, slightly longer than the broad blunt midlobe, Spur
minute, subglobose, much shorter than the sepals. Column short,

broad. Anther-cells parallel, not contiguous, tube none. Pollinia

pyriform, caudicles very short, the glands small, obovoid. Stami-
nodes large, oblong, spreading, Stigmatic processes short, lying be-
neath and parallel to tjie staminodes. ^r^5

Dehra Dun (Mackinnon). Flowers during July and August. Disteib, :

Outer Himalayan ranges from Garhwal to Sikkim and Bhutan ; also

in Assam, Khasia Hills and south to Bengal, extending to China.

12. H. constrlcta, Hooh,
f. in F. B. I, vi, 161 ; K. d:. P. Ann,

Jl. BoU Gard. Calc. viii, 325, t. 429; Duthie id. ix, part 2, 193 ; Prain

.Beng. PL 1033. H. goodyeroides, LindL in WaU. Cat 7066
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{not of Don). Platanthora constricta, L/»rf/. iu Wall. Cat. 7043.
Herminium constrictum, Lindl. in Bnf. Rc(j. under t. 1449, Peris'
tylus constrictus, Limll. Gen. and iS/>. Orch. 300.

Tvhers oblong, hairy. Slem stout, 2-3 ft. high, clothed at tho baao
with wide blunt sheaths. Leaves five or six, on upper portion of
stem, more or less whorled, 4-7 in. long, ovate-elliptie, acute or
acuminate, narrowed towards the long sheaths ; bracts on the pe-
duncle linear-lanceolate, acuminate. Spike broadly cylindric, 4-8 in.
long, many-and densoly-tlowered. Flowers spreading, white or pale
yellow, sweet-scented ; floral bracts large, erect, lane eolate, acuminate,
about as long as the ovary. Sepals subequal, i-| in. long, oblong'
obtuse, ciliolate ; lateral pair spreading, with involute edges. Petals
larger than tho sepals, obliquely ovate-lanceolate, somewhat gibbous
on the lower side, spreading upwards in front of the dorsal sepals, but
not connivent to form a hooH. Lip as long as the petals, 3-lobed to
about the middle ; lateral lobes linear, acuminate, somewhat diverging
at their tips ; midlobe shorter, oblong, tapering to a blunt point.
Column very short and broad. Anther-cells close together but not
contiguous ; tubes none. Pollinia obovoid, caudicles short, tapering
to the large oblong-elliptic glands. Staminodes oblong, obtuse.
Stigmatic processes clavate, spreading. Rostellum erect, 2-fid.

Siwalik range (Duthie) ; Dehra Dun, in sal forests (Mackinnon). Flowers
during July and August. Distkib. : Outer Himalayan valleys in
Kumaonandin Sub-tropical Sikkim ; also in Assam, Chota Nagpur
and Chittagong, extending to Upper and Lower Burma.

CVIII. SCITAMINECE.

Herbs, often large, frequently with a pseudostem of convolute
leaf-sheaths, rarely with a woody caudex. Leaves radical or
cauline, usually membranous ; sheaths generally large, clasping

the stem ; lamina with a strong midrib ; secondary nerves close

pinnate, parallel. Flowers 2-sexual, rarely 1-sexual (as in Musa),
irregular, solitary or spicate ; bracts membranous or herbaceous,

bracteoles membranous or none. Perianth 2-scriato, superior

;

outer segments 3, calycine, rarely petaloid, free and imbricate

or connate in an entire toothed or spathaccous tube ; inner seg-

ments petaloid, connate in a long or short corolla-tube, free or

adnate to the petaloid staminodes ; limb 3-partite, the segments
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1. Globba.

iree or connate. Stamens only 1 perfect, the rest replaced by
petaloid staminodes, or 5 perfect and a sixth imperfect or obsolete ;

anthers linear, 2-celled, rarely of one cell on the margin of a peta-

loid connective. Ovary inferior, 3-rarely 2-or 1-celled ; style

usually slender, with 2 short stylodes crowning the ovary, stigma

entire or subentire ; ovules usually many, axile, rarely parietal,

.janatropous. Fruit a loculicidally 3-valved capsule or indehiscent

and membranous or fleshy, usually crowned by the remains of the

perianth. Seeds often arillate, albumen floury, embryo small.

—

-Species 400-500, chiefly tropical.

Stamen only one perfect, others reduced to

staminodes or wanting :

—

Anther 2-celled ; calyx tubular or spathace-

ous ; style slender, embraced below the

stigma by the anther :

—

Ovary 1-celled ; placentas 3, parietal

;

cor-tube long ; flowers yellow

Ovary 3 -celled ;
placentas axile:-

—

Lateral staminodes broad :

—

Connective not spurred at the base ;

cor-tube long, slender :

—

Eilament short ; connective broad,

crested ; stigma turbinate

Filament long, narrow ; connective

very narrow, not crested ; stigma
subglobose ....

Connective spurred at the base ;

cor-tube funnel-shaped ; stigma 2-

lipped, the lips ciliate ; bracts

forming a cone-like spike

Xateral staminodes small or none,
rarely narrow and adnate to the
Hp ; cor-tube cyHndric :

—

Flowers in a dense cone -like spike :

—

Filament short ; anther -cells con-

tiguous, parallel ; connective

produced as a narrow appendage
as long as the anther ; stigma

small, subglobose ; spikes usually

* Kgempferia.

2. HEDYCHirM.

3. CUKCUMA,
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produced direct from the root-

stock, soiiietinies at the top of

a leafy stem ....
Filament forming with the pro-

duced connective an oblong
petaloid ])rocess, with the con-
tiguous linear anther-cells placed
in its middle ; stigma with a
semilunar pit ciliate round the
margin ; spikes usually at the

top of leafy stems .

Flowers in racemes or panicles at

the top of leafy stems ; filament

long ; anther-cells divergent at

apex ; stigma subglobose

Anther 1 -celled, laterally adnate to a
petaloid filament ; calj'x of free sepals :

—

Staminal tube with 5 subsimilar

slightly unequal petaloid segments,
the 1 -celled anther adnate to one
of the smaller segments ; ovary
3 -celled ;

placentas many-ovuled .

Stamens 5 perfect, free, the 6th imperfect or

absent ; sepals united in a split spathe-like

tube ; corolla short, included and envelop-

ing the stamens and style ; fruit fleshy,

indchiscent ; leaves very large ,

4. Zingiber.

5. COSTUS.

* Alpinia.

* Canna.

* MUSA.

The genera marked with an asterisk in the above key are not truly

indigenous within the area of this flora.

1. GLOBBA, Linn. ; Fl. Brit. Ind. vi, 201.

Herbs with creeping rhizomc^s and erect stems. Leaves oblong

or oblong-lanceolate. Flowers in terminal panicles, rarc^ly in

spikes, bracts usually deciduous, buds often replaced by bulbils.

Calyx funnel-shapod, 3-lobed. Corolla 3-Iobed, longer than calyx ;

lobes ovate, subequal. Stamen 1, filament long, incurved, with

2 dorsal appendages ; anther oblong ; connective simple, winged

or spurred, produced beyond the colls. Ovary 1-celled ; style

filiform, placed in a groove of the filament, stigma turbinate ;

ovules many, on 3 parietal placentas. Fruit a globose capsule.
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tardily dehiscent. Seeds many, small, ovoid, with a small white
lacerate aril.—Species 60 to 70, in India, Malaya, China, Philip-

pines and New Guinea.

G. orixensls. Roxh. in Asiat. Res. xi, 358 ; Fl. Ind. i, 78; F.
B, I. vi. 201 ; Prain Beng. PL 1037.

Herb with perennial rootstock and annual leafy stems, 1-2 ft. high.

Leaves 8-10 in. long, glabrous beneath. Panicle long, narrow;,
lower branches 2-3-fid. at tip ; bulbils none ; bracts small, deci-

duous. Floivers deep-orange. Corolla segments staminodes and lip

equal in length. Lip spotted with reddish brown at the throat.

Capsule warted.

Dehra Dun and on the SiwaHk range. Flowers during the rains.

—

DiSTRiB. : Bengal, Chota Nagpur, Bihar, Sikkim, N. Circars-

(Roxburgh).

2. HEDYCHIUM, Koenig ; Fl. Brit. Ind. vi, 225.

Herbs with perennial horizontal tuberous rootstocks ; root-fibres

not much thickened ; stem elongate, leafy. Leaves distichous,

oblong or lanceolate. Flowers usually in terminal spikes ; bracts-

oblong, subcoriaceous, 1-or more-flowered. Calyx tubular,

3-toothed. Corolla-tube, long, slender ; lobes equal, linear, spread-

ing. Perfect stamen 1 ; filament long, slender, anther-cells con-

tiguous, connective not produced ; lateral staminodes linear or

cuneate-oblong ; lip large, bifid. Ovary 3-celled ; style long,

filiform, stigma subglobose ; ovules many, superposed on axile

placentas. Fruit a globose 3-valved capsule. Seeds many, small,

with a lacerate aril.—Species 38, chiefly Indian and Malaya.

H. coronarlum, Eoen. in Retz. Ohs. Bot. fasc. m, 173;
Roxb. FU Ind. i, 10 : F. B. I. VI , 225 ; Prain Beng. PI. 1039 ; CooJce

Fl. Bomb, a, 728.

A tall herb with erect leafy stems, 4-6 ft. high ; rootstock |-2 in. in

diam., fleshy, jointed. Leaves sessile, 9-14 in. long, lanceolate,

finely acuminate, glabrous above, glabrous or sparsely pubescent
beneath ; base narrowed ; sheath smooth ; ligule membranous.
Flowers pure white, fragrant, in dense oblong spikes 4-8 in. long

;

bracts closely imbricate, 3-4-fld. ; the outer ones l|-2 in. long, ovate,

obtuse ; bracteoles 3, membranous. Calyx 1-1^ in. long, cylindric,

green, shorter than the bracts. Corolla-tube 3 in. long ; segments-

half as long as the tube, reflexed. Lateral staminodes 1^-2 in. long^
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subobtuse, white. Lip 1^-2 in. broad, suddenly contracted into a
short claw ; lobes short, rounded. Stamen 1 . in. long ; anther about
i in. Capsule oblong, glabrous, the valves orange-yellow within.
Seeds with a crimson aril.

Dehra Dun (Duthie). Flowers during the rains. Distrib. : Through-
out India from the Himalaya and the Khasia Hills southwards to
Chittagong, Bengal, Kanara, Konkan and Ceylon, extending to
Malay Pen. and Islands. See Kew Bulletin (No. 9, 1912) for an
account of the fibre yielded by this and allied species of Hedychium,
and of its value as a material for paper-making. See also Watt'g
" Comm. Products of India" p. 776.

3. CURCUMA, Linn. ; Fl. Brit. Ind. vi, 209.

Stemless herbs with tuberous rootstocks bearing sessile and
Jong-stipitate tubers. Leaves usually oblong, often very large.

Flowers usually in dense compounfl spikes, vernal or a?stival and
preceding the leaves or autumnal and coetaneous, crowned by a
coma of enlarged coloured bracts ; lower bracts ovate, membran-
ous, enclosing several bracteolate fugitive flowers which open in

succession. Calyx short, cylindric, minutely toothed. Corolla-

tube funnel-shaped ; segments usually ovate or oblong ; upper
longer, somewhat concave. Stamen 1, perfect, filament short,

anther not crested ; cells contiguous, spurred at the base ; lateral

staminodes oblong, petaloid, connate with the filament ; lip orbi-

cular, with A defloxed tip. Ovary 3-celled, style filiform ; stigma
2-lipped, the lips ciliate ; ovules many, on axile placentas. Fruit
a tardily dehiscent globose membranous 3-valved capsule. Seed.<t

ovoid or oblong, usually arillate.—Species about 40, mostly in

S. E. Asia.

C. anguatlfolia, Hoxb. in As. Res. xi, 338, t. 3 ; FL Ind. », 31.

Royle III. 357, 359 ; F. B. I. vi, 210 ; Watt E. D. ; Collet t Fl. Shnl.

512; Prain Beng. PI. 1041. Vem. Tikhur.—E. Indian Arrow-
root.

Eootstock small, emitting long fleshy fibres terminating in pale oblong
pendulous tubers Leaves (with petiole) 1-1 J ft. ; blade lanceolate,

acute ^-1 ft. long. Fl. spike lateral, apart from and usually appear-
ing earlier than the leafy spike, crowned by several enlar^'cd empty
pink bracts. Flowers yellow, longer than their bracts, 3 or 4
together in the axil of each bract opening in succession and quickly
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fading ; sheaths of pseudostem pale-green. Calyx 3-toothed.

Corolla-tube | in. long, somewhat gibbous ; upper lobe erect, con-

cave, ovate, longer than the two lateral ones. Lateral staminodes

oblong, united to the filament ; the lower large, broad, spreading,

notched ; coimective produced at the base in a fork. Capsule ovoid,

ultimately opening by 3 valves. Seeds many, small.

Abundant in Dehra Dun and in the Sub-Himalayan tracts of Rohil-

khand and N. Oudh. Flowering during the rains. Disteib. : Outer

ranges of Central Himalaya, also in Vv^. Behar and N. Bengal ;

extending to Bombay and S. India. A kind of starch resembling

arrowroot is prepared from the tubers.

C. LONG A, L. Sp. PL 2 ; Boxb. Fl. Ind. i, 32 ; Boyle III. 358 ; F. B. I.

vi, 214 ; Duthie in Field and Card. Crops ui, 41, t. 77 ; Wait
E.D. ; Comm. Prod. Ind. 445 ; Praiyi Beng. PI. 1042 ; Kanjilal For,

Fl. {ed. 2) 405 ; Cooke Fl. Bomb, ii, 732. Vern. Haldi—Turmeric.

—A tall herb. Bootstock large, ovoid, with sessile cylindric tubers

orange-coloured inside. Leaves very large, in tufts up to 4 ft. or

more long, including the petiole which is about as long as the blade,

. oblong-lanceolate, tapering to the base. Flowers in autumnal
spikes, 4-6 in. long ;

ped\mcle 6 in. or more, concealed by the sheath-

ing petiole ; flowering bracts pale-green ; bracts of coma tinged with
pink.—This plant is much cultivated throughout India chiefly for

the yeUow dye obtained from the tubers, which also used as a condi-

ment. The plant was probably introduced originally from China,

though having aU the appearance of being wild in Behar and Ch.

Nagpur.

4. ZINGIBER, Adans. ; Fl. Brit. Ind. vi, 243.

Herbs with elongated leafy stems and horizontal tuberous

rootstocks. Leaves oblong-lanceolate. Flowers in spikes, usually

radical, less often terminal, rarely lateral on the leafy stems

;

peduncle short or long ; bracts persistent, usually 1-fld. Se'pals

3, connate in a cylindric shortly 3-lobed calyx. Petals 3, connate

in a corolla with cylindric tube ; lobes lanceolate, the upper con-

cave. Stamen 1 perfect ; fiilament short ; anther 2-ceUed ; cells

contiguous, with a narrow crest as long as themselves ; lateral

staminodes none, or adnate to the obovate-cuneate lip. Carpels

3, connate in a 3-ceUed ovary ; ovules many, superposed ;
placentas

axile ; style filiform ; stigma small, subglobose. Fruit an oblong

capsule, tardily dehiscent. Seeds large, globose, ariUate.—Species

about 30 or more, in tropical regions of the Old World.
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Z. capltatum, Roxb. in Asiat. Res. xi, 348 ; FI. Ind. t, 55 ;

F. B. I. vi, 24S'; Prain Betig. PL 1045.—Xcm. Jaugli-ndrak.

Rootsfock of many long-stalked oval tubers with a spicy fragrance.
Stems slender, leafy, 3-4 ft. high. Leaves 12-18 in. long, linear,

acuminate, ascending, usually pubescent beneath. Spike terminal,
sessile, or somewhat prolonged beyond the sheaths of the upper
leaves, erect or oblong-cylindric, 3-6 in. long ; bracts closely im-
bricate, li in. long, ovate, green with a narrow brown edge. Cor.-

tube as long as the bract, segments pale-yellow. Lip pale-yellow,

not spotted ; midlobe J in. broad, orbicular, emarginate ; basal

auricles large, oblong, obtuse. Capsule bright-red, size of small
olive, valves ovate. Seeds black, shining ; aril large, lacerate, white.

Dehra Dun (Duthie), Banda (Edgew.), Gorakhpur (Burkill). Flowers
in rains. Distrib. : Central Himal. from Kumaon to Sikkim ; also
Khasia Hills, Sylhet, Ch. Nagpur, and Chanda in Cent. Prov.

Z. OFFICINALE, Rosc. ; Roxb. Fh Ind. i, 47 ; F. B. L vi, 246 ; Watt
E. D. ; Comni. Prod. Ind. 1139 ; Duthie in Field and Gard. Crops,
part Hi. 47: t. 100 ; Kanjildl For. Fl. {ed. 2) 405 ; Prain Beng.
PL 1045 ; Cooke FL Bomb, ii, 736.—Vern. Adrak (fresh root), s^int

(when dry)—Ginger.—A herb, with horizontal jointed tuberous
zhizomes. Stems slender, 3-i ft. high. Leaves 6-12 in. long, lan-

ceolate, glabrous beneath. Brarts suborbicular, cuspidate. Cor.-

lobes green • Lip and stamen purplish-black.—The ginger plant is

much cultivated in Dehra Dun and throughout the Sub-Himalayan
tracts of Rohilkhand and X. Oudh, and elsewhere in India. It has
also been extensively introduced in the tropics of both hemispheres.

The plant is known to have been grown in India and China for many
centuries, but there is no record of its having been found in a truly

wild condition. The usual vegetative mode of cultivating the ginger

plant has brought about a tendency to cause sterility as in Musa
and Citrus.

5. COSTUS, Linn. ; Fl. Brit. Ind. vi, 249.

Herbs with long leafy stems ; rootstock tuberous, horizontal.

Leaves oblong, with broad sheaths. Flowers in dense globose or

ovoid usually terminal spikes. Calyx short, funnel-shaped ;

teieth 3, ovate. Corolla-tube not longer than the calyx ; segments

large, oblong, suboqual. Lip large, obovate with incurved margins.

Stame7i 1 perfect, filament forming with the connective an oblong

petaloid process with the contiguous linear anther-cells situat<»ci

in ite middle ; lateral staminodes minute or obsolete. Ovary 3-celled.
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style filiform, stigma wdth a semilunar marginally ciliate foveola ;

ovules many, superposed. Fruit a globose dr ovoid capsule^

finally dehiscing on one side between the ribs. Seeds obovoid

or subglobose, aril short.—Si)ecies nearly 100, in the tropics of

both hemispheres. Many of them are cultivated for their hand-
some flowers.

C. speciosns. Smith in Trans. Linn. Soc. i, 249 ; Roxh. Fl.

Ind. i, 8 ; F. B. I. vi, 250 ; Watt E. D. ; Prain Beng.

PI. 1045 ; Cooke FL Bomb, ii, 736 ; Kanjildl For. Fl. {ed. 2) 406.

—Vem. Kust.

An erect herbaceous plant, 4-6 ft. high. Stem somewhat woody at

the base. Leaves subsessile,'' arranged spirally, 6-12 in. long, oblong

or oblanceolate, acute or acuminate, often cuspidate, glabrous above,

silky-pubescent beneath, base rounded ; sheaths coriaceous : Hgule

none. Flowers many, in dense termuial spikes 2-5 in. long ; bracts-

bright red, |-li in. ovate, acuminate or pungently mucronate ;:

bracteole solitary, f in. long. Calyx l^ in. long, deltoid-ovate,

cuspidate. Corolla-tube as long as calyx ; lobes ovate-oblong,

apiculate, lateral lobes about If in. long, dorsal one rather shorter ;

lip suborbicular, white with a yellow centre, 2 ia. or more in diam. ;.

concave, pHcate, crisped ; disk pubescent and with a tuft of

hairs at the base. Stamen 1^-1 f in. long, with a tuft of hairs at the

base of the filament ; connective petaloid, ^ in. broad, pubescent,

produced into two glabrous appendages about as long as the linear

anther-cells. Style slender, 1|^ in. long ; stigma with a semilunar

ciliate mouth. Capsule | in. in diam., globosely trigonous, red.

Seeds black, with a white aril.

Dehra Dun and SiwaHk range, common in sal forest, and eastward*
along the Sub-Himalayan tracts of Rohilkhand and N. Oudh, usually

in moist shady places. Flowers during the rainy season. Disteib. :

Outer ranges of Himalaya, up to 4,000 ft., and more or less through-
out India ; also in Ceylon, Malay Pen. and Islands and in China.

The following non-indigenous plants belonging to this family

are occasionally cultivated within the area of this flora :

—

KcEMPFEEiA Galanga, Li7i7i. Sp. PI. 3, Roxb. ; Fl. Ind. 15 ; F. B. I.

vi, 219 ; Watt E. D. ; Prain Beng. PL 1038 ; Cooke FL Bomb, ii,

726.—Vem. Chandra-mula. A stemless herb. Leaves appearing
with the flowers, sessile, suborbicular, 3-6 in. long, spreading flat

on the ground. Corolla-segments lanceolate ; Up white with lilac

throat. Lateral staminodes cuneate-obovate. More or less through-
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out India, wild or cultivated, extending to the Malay Pen. and
Islands, also in China. It is often grown in gardens within the
area of this flora. The tubers are employed in perfumery and in
Hindu medicine.

K. ROTUNDA, Linn. Sp. PL 3 ; Roxb. FL Ind. i, 16 ; F. B. I. vi,

222 ; Watt E. D. ; Prain Bcng. PL 103S ; Cooke FL Bomb, it,

727.—Vern. BJtui-Champa.—A stcmless herb. Leaves petioled, erect,

oblong, 12 by 3 in., appearing after the flowers. Corolla-segments
long, linear. Lip lilac or reddish. Staminodes oblong, acute.

—

Wild or cultivated throughout India, extending to Malay Pen. and
Islands. Flowers very fragrant.

Alpinia nutans, Roscoe ; Roxb. ; FL Ind. i, 65 ; F. B. I. vi, 256 ;

Watt E. D. ; Gamble Man. 723 ; Cooke FL Bomb, ii, 73S.—Stems
up to 10 ft. high. Leaves 1-2 ft. long by 3-6 in., oblong-lanceolate.
Flowers very handsome, in panicles 6-12 in. long, the rhachis very
hairy ; bracts large, concave, ivory-white tinged with pink and
variegated with red and yellow.—Mr. Gamble states that this

planted in Dehra Dun at Rajawala, where it affords good fodder
for elephants. It is also much grown as an ornamental plant in
gardens. It is a native of the E. Himalaya and Burma, extend-
ing to the Malay Pen. and Islands.

Canna indica, Linn. ; var. orientalis Rose ; F. B. I vi, 260. Prain
Beng. PL ^047. C. indica, Linn. ; Roxb. ; FL Ini. i, 1. ; Watt
E. D. ; Cooke FL Bomb, ii, 744.—Rootstock tuberous, with many
fibres. Stems 3-4 ft. high. Leaves 6-18 in. long, oblong or elliptic-

lanceolate, caudate-acuminate. Flowers distant. 2h in. long, scarlet
or yellow. The seeds are black and shining and are known under
the name of Indian shot. This species is much grown in Indian
gardens for its handsome flowers.

.MusA, Linn.—Tree-like herbs with stout stems composed of convolute
leaf-sheaths. Leaves very large, oblong, spirally arranged. Flowers
in an erect or decurved subterminal spike, practically 1 -sexual, the
lower female, the upper male ; bracts large, spathaceous, ovate or
orbicular. Calyx tubular, spathaceous, 3-5-lobed, sht to the base
on,one side. Petals connate, forming a unilateral corolla as long
as the calyx or shorter, convolute round the stamens and style.
Stamens o, perfect, the 6th rudimentary or obsolete ; filaments
stout, filiform

; anthers linear, erect, 2-cellcd. Carpels 3, connate
in a 3-celled ovary ; ovules many ; style filiform from a thickened
base ; stigma 6-lobcd, subglobose. Fruit oblong or fusiform,
3-gonous, fleshy, indehiscent. Seeds subglobose or angled by pressure,
in cultivated forms often obsolete.—.Species about 40, in tropical
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regions mostly of the Old World. As a cultivated plant Musa has
spread extensively throughout the warmer regions of both hem-
ispheres, and more especially the kinds which yield the well-

known and highly valued banana and 'plaintain fruit {M. paradisiaca

and its subspecies sapientum).

M. PAKADisiACA, L. S p. PL (1753) 1043; K. Schurn in Engl Pflan-
zenreich iv, pt. 45 {1900), 19 ; Cooke Fl. Bomb, ii, 742 ; Rendle Fl.

PL, part 1, 331. M. paradisiaca, var. normalis, 0. Kuntze Revis.

Gen. ii, {1891) 692. M. sapientum var. paradisiaca. Baker in
F. B. I. vi {1893) 262 ; Watt E. D. and in Comm. Prod. Ind. 786 ;

Prain Beng. PL 1050 ; Kanjildl For. FL {ed. 2), 405 ; Gamble
Man. 723 —Vern. Kach-kela. The Plantain.

—

3Iale fls. and bracts

subpersistent. Fruit cylindric, up to 12 in. long, usually yellowish-
green when ripe, pulp hardty sweet and rather firm, only edible
when cooked.—A variety of the above (var. sylveatris of Erain) is

found apparently wild in Dehra Dun in the Khairi swamp and in

shady ravines of Nagsidh Hill, also at Sahansra-dhara. It is

frequently met with at low elevations on the outer ranges of the
Himalaya , and has been recorded also from Chota Nagpur and
Chittagong. The fruit of this plant contains many seeds and is

not edible.

M. PAKADISIACA, subsp. .SAPIENTUM, K. Schum ill Engl. Pflanzenreick
iv, pL 45 {1900) 20 ; Cooke FL Bomb, ii, 742 ; Bendl^ FL PL part
1, 331. M. paradisiaca, var. sapientum, O. Kunze Rev. Gen. ii,

692. M. sapientum {sp.), L. ; Baker in F.*B. I. vi, 262; Watt
E. D. ; Comm. Prod. Ind. 786 ; Prain Beng. PL 1050.—Yeni. Kela.
The Bananas

—

Male fls. and bracts deciduous. Fruit oblong, usuaUy
3-gonous, j^ellowish or reddish when ripe, the pulp is soft and sweet
and is edible uncooked.—Numerous forms or varieties of this sub-
species are cultivated throughout the warmer parts of India, the
quaUty of the fruit differing according to the climate. For further
particulars see Watt's Comm. Prod. India.

Musa chixensis. Sueet in Hort. Brit. ed. 2 {1830) 596 ; Cooke FL
Bomb, ii, 742. M. Cavindishii, Lambert,—Chinese or Dwarf banana.—Whole plant 4-6 ft. Leaves 6-8, forming a dense -rosette, 2-3 ft.

long and about 1 ft. broad, spreading, oblong
; petioles short, stout,

deeply channelled, with broad crisped green edges. Spikes dense,
1-2 ft. long ; bracts reddish-brown. Male fls. peisistent. Fruit
4-5 in. long, 6-angled, yellow, with a thick skin, the flavour insipid
until dead ripe. A native of S. China and much cultivated in India
and other tropical countries. In the Saharanpur district the fruit

is ripened underground in earthenware vessels.
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CIX.-AMARYLLIDACE^.
Perennial herbs, rarely shrubs or undershrubs ; rootstock a

bulb tuber or corm, rarely an erect stock. Leaves radical, few or
many. Flowers few or solitary, on terminal leafless scapes, f ften

umbellate ; bracts membranous or coloured, rarely herbaceous, the
outer under the umbel 1-3, rarely many, the inflorescence occa-
sionally racemose or panicled ^rith scattered bracts. Perianth
regular or irregular, 2-seriate, 6-lobed or partite, sometimes with a
corona on the limb. Stamens 6, adnate to the base of the perianth-

segments, rarely epigynous ; filaments free or connate, anthera
erect or versatile. Oi^ary inferior, 3-celled, style slender, stiu'raa

simple or 3-cleft ; ovules many, 2-seriate on the inner angles of the
cells, anatropous. Fruit inferior, usually a locuUcidal capsule,

rarely fleshy and bursting irregularly. Seeds few or many ; albumen
fleshy, enclosing the small embryo.—-Species about 650, in temperate
and tropical regions.

Leaves large, thick and fleshy, densely clus-

tered at the top of a rootstock or a simple
stem, spiny at the tip and usually armed
along tlie edges ; scape long, terminal, simple
or branching towards the apex :

—

Inflorescence simple and spicate or com-
pound and thyrsoid ; stamens in bud in-

flexed under the tips of the per-segments,

much longer than the perianth ; filaments

filiform or flattened at the base ; style

filiform . . . . . .1. Agave.

Inflorescence loosely panicled ; stamens
about equalling the perianth ; filaments

thickened at the base ; stylo thickened in

the middle ...... 2. FURCRCEA.

Leaves thin and flat or, if somewhat fleshy,

unarmed :

—

Bootstock tuberous ; leaves strongly nerved
flat or plicate ; flowers in spikes or racemes ;

perianth yellow not showy :—

Fruit opening by 3 valves or circum-
scissilo ......

Fruit a succulent berry .... Hypoxis.

curculiqo
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Rootstock a tunicate bulb ; leaves not
strongly nerved, flat, smooth ; flowers

usually umbellate at the apex of a
scape ; perianth white or pink, large and
showy :

—

Filaments attached to the perianth-lobes,

but not connate. ....
Filaments united towards their base by
an intervening petaloid membrane

1. Agave, Linn.—The following key to the species of Agave which
are cultivated or have become naturalized in N. India is based on a
paper in the Agricultural Ledger of 1906, No. 7, by Mr. J. R.
Drummond and Sir David Prain :

—

5. Crinum.

6. Pancratium.

Leaves in section flat to concave, but never
channelled throughout :

—

Teeth minute, close set ,

Teeth larger, more or less remote :

—

Leaves in a lax rosette or tufted, never
less than 3 ft. long :

—

Perianth-segments not constricted

towards the tips :

—

Leaves broadest in the middle, taper-

ing to both ends :

—

Leaves oblong-lanceolate, neck
sharply constricted .

linear-oblong, neck notLeaves
constricted :—
Marginal prickles of upper por-

tion of leaf pointing upwards,
leaf deeply trough-shaped in

upper fourth....
Marginal prickles pointing uni-

formly downwards ; leaf flat-

tish throughout , , ,

Agave species under
letter A in D. & P.

page 83.

Ag ive americana,
L. under letter B.
in D. & P. page 84.

Agave species, under
letter C. in D. & P.

page 85.

Aeave Vera-Cruz,
Miller, under letter

D in D. & P. page
86.
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Leaves hardly widened in the middle,

very narrow in proportion to

length :

—

Leaves linear-lanceolate, curving

outwards throughout their

length, terminal spine acicular .

Leaves narrowly oblong, not

curving, stiff, erect ; terminal

spine conical from a stout base .

Perianth-segments narrowed from the

middle to the ligulate tip :

—

Leaves straight ....
Leaves drooping from their upper

^ or less .....
Leaves in a close globose rosette, never

exceeding 3 ft. .

Leaves in section channelled throughout.

Agave Cantala.
Roxb. imder letter

E in D. & r. page
87.

Agrtve specif s under
letter F in D. & P.

page 88.

Agave sisalana.
Per. under letter G
in D. & P. page 89.

Agf^tve species under
letter H in D. & P.

page 90.

Agave Wlghtil D.
d: P. under letter

J, page 91.

i^gave deciplens.
Baker under letter

K
92.

in D. & P. page

1. AGAVE.

Agavo sp. (a) D. cC' p. in Agril. Ledger No. 7 {19GG), p. S4.

This is supposed to be the same as a plant cultivated in the Saharanpur

Bot. Garden under the erroneous name of " A. Ixtdh.' A plant

reported to be naturalized in Burma seems to be very near to this,

and is perhaps allied to .4. Keratto, Miller. No information regarding

the fibre is available, nor is the native country known.—Leaves
deep-green with a glaucous bloom ; marginal prickles minute, sharp,

ruby-coloured when young, pointing both upwards and downwards

;

terminal spine brown, subulate.
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A. amerlcana, Linn. Sp. PL [ed. I), i, 323 ; Bot. Mag. t 3654 ;

D. ds P. I. c. under B. page 84 ; Cooke Fl. Bomb, ii, 754.

The American Aloe. Planted in parks and large gardens throughoufc
India, -but not naturalized, nor grown for its fibre. Outside India
it is cultivated as an ornamental plant in gardens in N. Europe and
N. America. Its native country is not known. The plant widely
naturalized and commonly termed A. americana in S. Europe, is

believed by D. & P. to be ^. Vera-Cruz of Miller.—Trunk prostrate
or ascending ; leaves deep-green often variegated with white or pale-
yellow stripes or borders, sometimes rather glaucous ; marginal
prickles mostly pointing downwards ; terminal spine dull-brown,.
1-2 in. long

; perianth-lobes obtuse, amber-coloured.

A. sp. (c), D. S P. I. c. page 85.—

Considered to be closely allied to A. Vera-Cruz, Miller. It was formerly
cultivated in the Saharanpur Bot. Gard. under the erroneous name of
A. Jacquiniana. The plant was sent to Saharanpur from Europe
but its native country is not known. The freshly cut leaves smell
like rhubarb stalks, and their juice soon ferments.—Leaves oblong-
linear from a very thick caudex, dark-green, glaucous ; tips stiffly

recurved ; blade 6 ft. long or more and 8-12 in. at the widest part
some way above the middle and there forming a deep trough by the
bending of the leaf and the inward rolling of the margins ; prickles
very stout and black, those above the trough-like portion of the leaf

spreading or ascending, the rest pointing downwards ; terminal
spine about | in. long, dark-coloured.

A. Vera-Cruz, Miller Gard. Diet. [ed. 8), No. 7 ; D. dh P. I c.

{under d) p. 86. A. lurida Zncc. ; Baker in Gard. Chron. N. S. viii

{1.877), 264 excl. var. Jacqiiiniana and ref. A. Vera-Crueis, Hatv,
A. Cantula, Prain Beng. PI. 1057 {not of Roxh.).—
The common Grey Aloe of India.—Cultivated in Bot. Gardens from

Calcutta as far as Lahore, also planted in hedges throughout the
greater portion of India, and sometimes on the sides of railways,
and it is said to be naturalized in Mysore. Disteib. : naturalized
throughout S. Europe, in S. Prance and Mediterranean Islands,
also in N. W. Africa and the Atlantic Islands (not recorded from S. E.
Europe or the Orient). Extending to S. Africa, Mauritius and Ceylon.
Its native country is probably Mexico.—Leaves linear- oblong, many
from a short stout trunk which is hidden by their thickened bases,
sage-green and often very glaucous, early curving upwards, the
ends usually more or less recurved or drooping, 4-6 ft. long, often
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rather concave at the widest part which is above the middle, nock

hardly constricted ; marginal prickless broad, stout, blackish, spread-

ing or decurved ; terminal spine ^-1 in. long, dark-brown.

A. Cantala. Roxb. HorL Ben^. 25 ; D. and P. {under E.), pag*'

87. A. Cantiila, Roxb. Fl. Ind. ii, 167 ; not of Dalz. and Gibs.

which is .-1. Wighiii, nor of Prain which is A. Vera-Critz, Miller.

Naturalized in many parts of India, extending from C. India to

both E. and W. coasts to the N. W. Gangetic Plain and to the Sub-

Siwalik tracts as far as the Ravi, absent in the arid strip between

Gwalior and Delhi, where another species, the so-called A. mexicana,

has found its waj'. (See under letter F in D. & P. I. c. p. 88.)

It is also found in Burma. Its native country is not known for

certain. This appears to be the first Agave to reach India, and it

came probably from the Pacific coast of C. America. The fibre

exported from Bombay with that of other species is often wrongly

named A. vivijara. The freshly cut leaves smell like rhubarb.

—

Leaves linear-lanceolate in a lax but even tuft from a short

ascending rootstook, pale-green or sometimes glaucous, very narrow
in proportion to their length (4 ft. or more), the greatest width

just above the middle being about 3 in., curving outwards

gradually from their bases or bent over almost from their origin

;

upper surface more or . ess concave, sometimes trough-shaped in

lower portions ; marginal prickles large, alcate, always ascending.

^ in. or more long, very sharp, pale-brown or ganiet-coloured, from

a small light-coloured cushion ; terminal spine, acicular, cylindrical,

reddish or dark brown | in. long.

A. sp. (f) D. and P. I. c. pages 88 and 101.

According to D. and, P. this species seems to be intermediate between

A. Cant(da and the Sisalana series. It differs from the former

species by its stiff upright leaves which are never involute and hardly

concave, do not bend outwards and are seldom recurved, even at

the tips ; also the flowers are more delicate in texture. Specimens
were sent by Mr. Gamble to the Calcutta Bot. Gard. from Dehra
Dun under the name of A. mexicana. It is planted and has become
naturalized in many places within the Upper Gangetic PI., and is

often found in railway hedges in X. W. India. Its native country

is not known. Further information is required regarding the quality

of its fibre. Leaves tufted on a very short caudex, never forming

a rosette, stiff erect, 4-5 ft. long, of uniform l)readth and ending in

the .suddenly acuminate tip ; marginal prickles distant, chestnut

or garnet-coloured, their hooks sharp and ascending ; terminal spine

stout, conical, h in. long or more, brown.
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A. sisalana,, Perrine : D. and P. I. c. {under Utter g), p. 89.

True Sisal.

—

'The sisal-hemp was first known as a cultivated plant in Yucatan in

1834, whence it was introduced to Florida and there naturalized.
From Florida it was brought to the W. India Islands and thence to
India during the years 1885-1892. Its native country is not known
for certain. It is cultivated in many parts of India as far north
^s Lahore, also in C. India, Bombay, Bengal, Mysore and Madras,
also in Burma. Outside India it is grown in Australia, Fiji, Hawai
and E, Africa. Leaves 20-35, oblong-lanceolate, deep-green or some-
times glaucous, up to 6 ft. long, never forming a rosette, but closely

tufted on the rhizome or on a short ascending caudex, neck not at
all constricted ; margins with or without prickles which, if present,
are weak scattered and pale-coloured ; terminal spine not channeDed,
glossy, purple or dark-brown.

A. sp. D. and P. I. c. page 90 {under letter h).

The finest of the naturalized Indian species of Agave. It is the large

species which was wrongly named A. lurida at Saharanpur. Vern.
Enmbanskeora. It is regarded by D. and P. as closely allied to the
Sisalana group. It occurs in many parts of Bengal and in the
Gangetic Plain as far north as Saharanpur where it has run wHd in

the Botanical Gardens. It flourishes under the same condition as
A. Wightii and is often found with it in the same hedg6. It is cul-

tivated also in Dehra Dun, Lucknow, Madras and Burma and often
becomes naturalized in hedges. Its native country is not known.
The freshly cut leaves have the scent of rhubarb. More information
is required as to the quality of the fibre. Leaves oblong-lanceolate,

not forming a rosette, the inner ascending from the stout caudex,
the ends recurved for about J of the total length and drooping, dull

dark-green, often glaucous, reaching 7 ft. in length and 10 in. in

breadth at the widest part ; marginal prickles distant, stout, falcate,

yellow-brown from a broad pale cushion ; terminal spine not de-
current, stout, slightly recurved.

A. Wightii, D. and P. I. c. page 91 {under .letter J) A. vivipara,

Wight Ic. 2024 ; Baker Gard. Chron. N. S. VIII {1877), 780 excl.

all syn. except Wight, not of Linn, nor of others). Agave Cantula,

Dahz. d: Gibs. Bomb. Fl. {not of Roxb.).—
Vern. Bdnskeora (Saharanpur). Small Aloe of India. Cultivated and

naturalized in the Upper Gang. PI. at Moradabad, in Dehra Dun,
Saharanpur Bot. Gard., and from Delhi northwards to Ludhiana,
It is the only Agave in N. India which develops a conspicuous trunk.
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Its native country is not known. A variegated form w often cul-

tivated in gardens. D. and P. say that A. Wightii will doubtless
hold its own as a hedge plant, especially in the drier provinces. The
fibre is reported as good, but shorter than that of A. sisaldiid.—Leaves
ensiforra, linear-lanceolate, very many, 2|^-3 ft. long, and up to .3J
in. at its widest part, inserted in a compact series on a stout usually
conspicuous trunk which is partly procumbent or throughout ascend-
ing, forming a stiff even rosette 3-5 ft. in diam., pale green or often

tinged with ashy grey ; base thin, broadly amplexicaul ; marginal
prickles rather weak, about | in. apart, usually consisting of a small
brown cushion carrying a semi-transparent garnet-coloured spine

which is often sharply recurved parallel to the leaf edge, but ending
in a finely barbed hook pointing upwards ; terminal spine about h
in. long, pale, slightly decurrent.

A. deoipiens. Baker in Kew Bull. July-Avg. 1893, No. cchri

D. dc F. /. c. imder letter k, p. 92.

False Sisal. Cultivated only in Bot. and Horticultural Gardens at
Calcutta, Saharanpur and Lahore ; naturalized in Florida with
A. sisalana, Perrine ; native country not known. Very near to ^4.

Ixtli, Karwinski, a native of Yucatan.—Leaves fleshy, linear, stiff,

in section canaliculate, glossy apple-green, 2-4 ft. long, widest just
below the middle, forming a compact radiating tuft, of which the
outer leaves are nearly at right angles with the axis, the inner ones
making gradually an acuter angle ; marginal prickles reddish brown
small lut sharp ; terminal spine ^ in. long or more, not decurrent,
blackish, very sharp, inclining backwards.

2. FVRCB,JEA, Vent.

Only one species of this genus has shown an}* tendency to become
naturalized in India. This has usually been identified with F.
gigantea. Vent, but its exact identification with that species has
not been satisfactorily determined by Drummond and Prain
for want of specimens of the inflorescence. It is planted and has
become naturalized within the area of this flora and in most of

the public gardens of India. It is often grown as a hedge plant and
sometimes on the sides of railway lines. In Southern India it is

known as the " Mauritius Hemp." The fibre is much used in

N. India, but it is not known to what extent it is in cultivation for

this purpose. (D. and P. 1. c. pages 105 and 147.)
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3. HYPOXIS, Linn. ; Yl. Brit. Ind. vi. 277.

Herbs with a tuberous rootstock, or a tunicate membranous or

fibrous corm. Leaves radical, narrow, strongly nerved. Flowers

solitary, or racemed, or in umbels. Perianth rotate, 6-partite,

sessile on the top of the ovary and persistent. Stamens 6, adnate to

the base of and shorter than the perianth-segments, filaments

short ; anthers erect, dorsifixed. Ovary 3-celled ; style short,

columnar ; stigmas 3, erect, stout, distinct or connate ; ovules

2-seriate in each cell. Fruit a globose or oblong capsule, opening

by 3 valves or circumscissilely. Seeds subglobose ; testa crusta-

ceous, shining, beaked at the tip.—Species about 50, chiefly in

S. Africa.

H. aurea. Lour. Fl. Cochinch. 200 ; F. B. I. vi, 277 ; Prain

Beng. PI 1058: Collett Fl Siml. 516 ; Cooke Fl Bomb, ii, 747.

H. minor, Don. Prod. 53 ; PlOijU 111. t. 91, f. 3.

A small dioecious herb. Booistock subglobose or elongate, crowned
with the fibrous remains of the old leaves. Leaves 6-12, subcoriaceous,

keeled, 4-14 in. long, narrowly linear. Scapes 1-4, filiform, or

2-flowered, subglabrous or thinly clothed with pale-brown hairs ;

bracts setaceous. Perianth-segments \-^ in. long, slightly hairy and
yellow, the outer ones green outside. Anthers sagittate. Ovary
clavate, |-J in. long, clothed with short shining golden-brown
hairs. Capsules with thin walls, ultimately 3-valved, crowned with
the erect per-segments. Seeds black, finely tuberculate.

Abundant within the area of this flora along the Sub-Himalayan tracts

of Pflibhit and N. Oudh ; also in Bundelkhand.

—

Disteib.: Outer
Himalaya from Kashmir to Sikkim up to 7,000 ft., and s-outh-

wards through the hilly parts of Peninsular India ; extending to Java,
China, Japan and the Philippines.

4. CURCULIGO, Gcertn ; Fl. Brit. Ind. vi, 278.

Herbs with a tuberous rootstock, or a tunicate fibrous corm.
Leaves often large, lanceolate and phcate or hnear and flat. Flowers
often 1 -sexual, the lower flowers usually 2-sexual, spicate racemose
or subcapitate. Perianth 6-partite, usually produced above the
ovary as a sohd stipe and bearing the rotate hmb. Stamens 6,

adnate to the base of the perianth-lobes, filaments short ; anthers

linear, erect. Fruit a berry. Seeds subglobose, testa crustaceous,

black, often beaked. Species about 12, in tropical and sub-tropi-

cal regions.
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C. orchioides, Gartn. FnicL i, 03, t. 13; Roxh.; Fl. bid. ti,

144 ; F. B. 1. vi, 279 ; Wail E. D.; Praia Beng. PL I0o9 ; Cooke
Fl. Bomb, iiy 748.—\eTn. Musali-kand (Oudh), MusfuiU {Iliml).

Footsiock tuberous, stout, with many fleshy root-fibres. Lenvcf mem-
branous, sessile or stalked, 0-18 in. long, linear or Hnear-laneeolato
plieate, glabrous or sparsely and softly hairy, the tips sometimes
rooting when reaching the ground, tirape very short, clavate, flat-

tened the pedicels bracts and ovary hidden by the leaf and sheaths.
Flowers bright yellow, distichous. Per-segtnoits ^-5 in. long, elliptic-

oblong, acute, hairy on the back. Ovary lanceolate ; cells 6-8-ovuled.
Berry ^ in. long, hypogeonus. Seeds ^ in. long ; testa deeply grooved,
black, shining.

Abundant in the Sub-Himalayan tracts of Pilibhit and N. Oudh, also
in Merwara (Duthie, ]iurkill, etc.). Distrib. : Outer Him. ranges
from Kumaon eastwards, Khasia Hills, Manipur, south to Bengal.
W. Chats, Konkon and Nilgiri Hills extending to Java, China and
the Philippines. The black root, a kind of musali is ground and
eaten like flour at Balrampur in X. Oudh (Burkill). The roots are
also much used medicinally.

6. CRINUM, Linn. ; Fl. Brit. Ind. vi, 280.

Herbs with large tunicate bulbs. Leaves long, ensiform or lorale.

Flowers large, umbellate, sessile or nearly so, with 2 spathe-like

bracts at the top of a long sohd scape ; bracteoles linear. Perianth

funnel-shaped or almost salver-shaped ; tube long, straight or

incurved, cyhndric or witli a wide mouth ; lobes 6, recurved or

spreading or conniving. Stamens 6, adnate to the throat of peri-

anth-tube ; filaments free. Ovary 3-celled ; ovules 2—many in

each cell ; style filiform ; stigma small. Fruit a subglobose

membranous or coriaceous capsule, bursting irregularlj'. Seeds

few, large, testa thick ; albumen copious. Species about 75, in

Trop. Asia, Africa, Australia, and America, mostly on sea-

coasts, and in India often found wild in rocky beds of rivers.

Perianth-tube straight, erect ; lobes stellately

patent ; stamens spreading :

—

Leaves 5 in. wide or wider ; umbels 15-50

fld. ; per-tube 3-4 in. long, equalling the

linear lobes; neck of the very large bulb

4 in. or more across . . . . 1. C. asiaticuh.
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Leaves 2 in. wide or less ; umbels 6-12 fld.

;

neck of bulb 2-5 in. or less across :

—

Bulb, with a fusiform stoloniferous base

;

per-tube 2^-3 in. long, equalling the

linear lobes, which much exceed the

stamens ......
Bulb not stoloniferous ; per-tube 3*5-4

in. ; lobes lanceolate, about as long as

the stamens.

Leaves obtuse or subacute ; per-lobes
3-5-4 in. long, about as long as the
tube ......

Per-tube curved, declinate ; lobes ascending*;

stamens declinate :

—

Leaves 3-5 in. wide, margin scabrous,

hardly waved ;
per-lobes oblong, almost

white ; anthers grey ....
Leaves 1*5-2 in. wide ; linear lanceolate,

margin smooth, distinctly undulate ; per-

2. C. DEFIXFM.

3. C. PRATENSE.

4. C. LATIFOLItTM,

lobes

brown
lanceolate, pinkish ; anthers

C. LATIFOLITJM Var.

ZEYLANICA.

Leaves f-1

1-2 in.

2-3 in.

Perianth
ascenaing.

2 C. defixum.

3 C. pratense.

4 C. latifolium.

in. wide ; umbels 6-12-fld.

perianth 2|^-3 in. long

Perianth-lobes lanceolate ; leaves

wide ; flowers subsessile ; bracts

long ......
funnel-shaped ; tube curved ; lobes

oblong or lanceolate ; stamens
decHnate ; style longer than the filaments

1. C. ASiATicuM, L. ; F. B. I., vi, 280 ; Prain Beng. PI. 1061 ;

Cooke Fl. Bomb, it, 749. C. toxicarium, Boxh. Fl. Ind. ii, 134.—
Cult, within the area of this flora and throughout trop.

India. Wild on the Chittagong coast and in the Sundribuns.

2. C. DEFixusi, Ker. GawL, F. B. I. vi, 281 ; Prain Beng. PL
1061 ; Ccoke I. c. 749. C. asiaticum, Boxh. I. c. 127 {not of Linn.).—
Cultivated within the area of this florft and in other parts of India.

Probably wild in Bengal and in the Central Prov. in swamps
and rocky beds of rivers.
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3. C. PRATENSE, Herbert ; F. B. I. in, 282 ; Prain I. c. 1061 ;

Cooke I. c, 750. C. longifolium, lioxb. I. c. 130.—Plains of Lidia
and in Burma. Cult, only in Upp. Gang. Plain.

4. C. LATIFOLIUM, Linn. ; Roxb. ; 1 c. 137 ; F. B. I. vi, 283;
Prain 1. c. 1061.—Gardens generally in India, perhaps wild in
Orissa and Chota Xagpur. Var. zeylanica, Herb. ; C. zeylanicuni,
Roxb. I. c. 138.—In gardens in India, perhaps wild in Orissa.

6. PANCRATIUM. Linn. ; Fl. Brit. Ind. vi, 285.

Herbs with tunicate bulbs. Leaves linear or lanceolate, often 2-

farious. Flowers large, soUtary or umbellate, sessile or stalked
within 1 or 2 membranous spathes ; bracteoles linear, hyahne.
Perianth funnel-shaped ; tube usually long, widened at the mouth ;

lobes 6, narrow, suberect, subequal. Stamens 6, shorter tlian

perianth, adnate to the throat ; filaments, connate below in a
petaloid membranous cup ; anthers dorsifixed. Ovary 3-celled ;

ovules many, 2-seriate in each cell ; style long, filiform ; stigma
small. Fruit a large subglobose 3-cornered locuHcidaUy 3-valved
capsule. Seeds many, angular ; testa thick, lax, black.—Species
about 12, in S. Europe, Africa, and a few are cultivated in Indian
gardens, and aie often apparently wild within the area of this flora.

Zephyranthes tubispatha Herbert ; F. B. I. vi, 277 ; Prain Beng.
PI. 1060. A bulbous plant with white flowers. It was intro-

duced into India from Peru, and is much grown in gardens, and
has become naturaUzed as an escape in many parts of India.

Another species, Z. rosea Lindl., is also met with in Indian
gardens, and in Dehra Dun it occurs as an escape from cultivation.

It is wild in Cuba, and the flowers are red.

Polianthes-tuberosa, Linn.; Watt, E. D.; Cooke Fl. Bomb, ii, 753,

A well-known garden plant within the area of this flora and in

other parts of India. Roots tuberous ; flowering stems 3-4 ft.

high ; flowers white and fragrant, in terminal racemes. Intro-

duced from Mexico and known in India as the Tuberose.

ex. DIOSCOREACEiE.

Large usually chmbing herbs and generally with a thick fleshy

tuberous underground rootstock, rarely a cluster of tuberous

a



250 DIOSCOREACEM, [ Dioscorea.

roots, or with sometimes an epigaeal and often woody tuber.

Leaves alternate or opposite, simple or compound, costate and

reticulate ; petioles often angular and twisted at the base, some-

times articulate. Flowers small, usually 1 -sexual, arranged in

spikes or racemes, dioecious or monoecious in separate spikes, regular ;

bracts often minute, sometimes obsolete ; male spikes or racemes

simple or panicled ; female simple, sometimes reduced to 1-2

flowers ; perianth superior, Male flowers : Perianth campanulate

or rotate, deeply 6-fid-or urceolate with narrow mouth and short

spreading lobes. Stamens 6, inserted at the base of the perianth,

all perfect or 3 reduced to staminodes, or only 3 and no staminodes,

filaments incurved or recurved ; anthers small, 2-celled, globose,

oblong or didymous, or with the cells discrete on branches of the

filament. Pistillode thick, columnar, 3 -fid. or entire or obsolete.

Fem. flowers : Perianth smaller than in male, 6-fid. or-partite,

persistent. Staminodes 3, 6 or none. Ovary inferior, 3-quetrous,

usually 3-celled ; styles 3, very short ; stigmas entire or 2-fid.,

recurved ; Ovules 2 in each cell, superposed, pendulous. Fruit a

berry or a 3-valved capsule. Seeds flat or globose ; embryo
small, enclosed in the fleshy and rather hard albumen.—Species

about 160, in tropical and subtropical regions.

—

Tamus communis

^

L., the Black bryony, is a chmbing plant with tuberous roots, and
is frequently met with in hedges in many parts of Britain.

DIOSCOREA, Linn. ; Fl. Brit. Ind. vi, 288.

Herbs with slender climbing, rarely procumbent, stems ; tuber
solitary, often large, underground or rarely epigceal, v^ry rarely
with clustered long-peduncled tubers at the base of stem. Leaves
alternate or sometimes opposite, entire or lobed or digitately

3-9-foliolate. Flowers 1 -sexual and usually dioecious. Male
flowers: Perianth campanulate rotate or urceolate; lobes short,
Epreading. Stamens 6, free round a pistillode, or connate in a
central column, or 3 alternating with 3 staminodes, or 3 without
stamicodes ; anthers small, the cells contiguous or discrete. Pis-
tillode thick and fleshy or none. Fem. flowers : Perianth-segments
6, small, free. Staminodes 6, 3 or none. Ovary 3-celled, stigmas
reflexed above the style. Fruit a 3-cornered locuhcidal capsule,
the angles laterally flattened and almost winged. Seeds compressed,
often with a large membranous wing ; albumen fleshy or hard, 2-
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Janiinate, embryo between the laniinas with a suborbicular cotyle-
don.—Species about loO, in tropical and subtropical regions.

—

The tubers of Dioscorca, known as ya'»s» contain much starch,
ami are largely cultivated in India and in other tropical countries.

The following key to the species of Dioscorea which occur either wild
or cultivated within the area of this flora is based on Praia and
Burkill's Synopsis of the Dioscoreas of the Old World (Africa ezclud-
I'd) and was published in Journ. and Proc. As. Soc. Bcng. (N. S.)

Vol. XNo. 1, 1914.

Stems twining to the left :

—

Section Combilium. Tubers produced in a
bunch, spreading, edible. Leaves simple,

cordate. Male tlowers 1-2 together on a
long spike-like raceme (when the 2nd
flower is present it is placed cymosely on
the pedicel of the 1st) ; perianth saucer-

shaped, the stamens inserted near the
margin. Seeds unknown :

—

Section Lasiophyton. Tubers vertical.

Leaves generally compound. Male flowers

in spikes or spike-Hke racemes which are

generally compound ; perianth-lobes just

united at the base, with the stamens in-

serted on them ; filaments simple. Seeds
winged on one side only, in elongated,

reflexed or horizontal capsules :

—

Male flowers not densely packed ; stamens

1. D. actdeata.

3 ; leaflets 3 or 5

Male flowers densely packed ; stamens
6 ; leaflets 3 . ...

Section Opsophyton. Tubers vertical.

Leaves simple, cordate. Male flowers in

characteristic dependent spikes ;
perianth-

lobes with the stamens inserted at their

bases ; filaments free. Seeds with the

w'lTi'i, developed on one side only, in

elongated reflexed capsules :

—

Leaves alternate, ovate-cordate, drying

green ; flower-spikes long ; tubers some-
times slightly elongating

2. D, pentaphi/lla.

3. D. triphylla.

4. D, bulbifern.
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Stems twining to the right ; seeds with the

wing developed all round :

—

Section Enantiophyllxjm. Tubers vertical,

usually edible. Leaves simple. Male

flowers sessile, on short axes, opening but

a little way ;
perianth-lobes free, with the

stamens inserted at their bases ; filaments

simple. Seeds in capsules which are not

reflexed but face forwards :

—

Male flowers in spikes arranged on elongate

leafless branches :

—

Flowers of male plant on axes which

are never zigzag alive or dry ; buds

usually flattened at the base :

—

Special flowering branches conspicu-

ously shorter than the leaves ; cap-

sules often rather glaucous

Special flowering branches, when well-

grown, longer than the leaves :

—

Pubescence abundant on the leaf-

less axes which bear the spikes

of the closely packed male
flowers which are covered with
hairs, stamens 6 . . .

Pubescence absent entirely :

—

Leaves hastate, network con-

spicuous below

Leaves cordate or ovate-cordate,

thin, curling up on the midrib
when drying ; the first lateral

pair of nerves rather close to

the midrib ....

5. D. Wallichii.

6. D. anguina.

7. D. belophylla.

8. D. glabra.

Flowers of male plant on axes which
become zigzag either in life or when
dry ; stems acutely angled or winged 9. D. alata.

Section COMBILIUIVI.

1 D. acnleata* Linn. Am(Bn. Acad, iv {1754), 131 ; Prain

and Burkill in Joum. As. Soc. Beng. {N.S.), Vol. x {1914) ; D,
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fasciculata, Roxb. Fl. Ind. iii, 801 ; F. B. I. vi, 296. D. sativa,

Linn. Sp. PL (1753), 1033 (in small part). D. spinosa, Roxb. ex
Wall. Cat. (1832) 5103, letters A, D, E.

Var. spinosa, P. and B. Syn. Diosc, page 20.

Leaves more or less hairy; flowers rarely produced; tubers few, un-
equal, mixed with many fibrous roots, the uppermost of which are

armed \nth spines wliich protect the tubers from the ravages of

pigs and other animals.—This variety is widely cultivated within
the area of this flora, and is often found wild.

Var. fasciculata, P. and B. I.e. p. 20.

Leaves almost glabrous ; flowers not developed ; tubers ellipsoid,

crowded, without spines—Cultivated in the districts of Lucknow,
Allahabad, Fyzabad, Jaunpur, Azamgarh, Ballia, Ghazipur and
Benares. It is also grown in Java and in other of the Malay
Islands.

Section LASIOPHYTON.

2. D. pentaphylJa, Lin7i. Sp. PL {1753), 1032 ; Pram Beng.
PL 1066 ; Cooke FL Bomb, ii, 757 ; Pram and Burhill L c. p. 23.

D. Jicquemontii, F. B. I. vi {1892), 290. D. triphylla, Linn.

Sp. PL {1753), 1032.

From Western India to the remotest parts of the Pacific, from the
Himalaya and Yunnan southwards to Ceylon and to the islands

in the Torres Straits.

Var. SuU, Prain and Burkill L c. page 23.

Leaves grey, not shining.—Dehra Dun, Siwalik range, N. Oudh, Bundel-
khand. Distrib. : Himalaya in Garhwal and Kumaon at low ele-

vations, extending to the Khasia and Naga Hills.

Var. CardonJl, P. and B. 1. c. pa^e 23.

Leaves sparsely clothed with reddish hairs ; flowers small.—N. Oudh,
Gorakhpur, Mirzapur. Distrib. : Ch. Nagpur, in the hilly portions.

Var. communis, P. and B. 1. c. page 23.—Vcrn. Kunta-dlu

(Hind).

Tubers short, stiff, armed ; flesh insipid, firm ; leaflets 3 or 5, clothed

with reddish hairs.—Common within the area of this flora, also in

Burma.
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3. D. triphylla, Linn. Aman. Acad, iv {1754), 131 ; Lamk-
Encycl. Method, in {1789), 234 ; Prain and Bvrkill I. c. p. 25 D.

doemona, Roxb. ; Fl. Ind. Hi, {1S32) 805 ; F. B. I. vi, 289 ; Watt,

E. D. ; Prain Beng. PI. 1066 ; Cooke Fl. Bomb, ii, 756.

From India to New Guinea, occurring just within S. W. China and'

in Formosa. Linnaeus in 1853 applied the name "triphylla" to a

form of D. pentaphylla ; in 1754 he applied it as Prain and Burkill

use it here.

Var. doemona, P. and B. I. c. page 26.

A pubescent plant, common iu India. Within the area of this flora

it has been recorded by Burkill from Saharanpur Government
Garden, Siwalik range in the Mohand Pass, N. Oudh, Gorakhpur,.

Mirzapur, Gwalior and Bundelkhand. Disteib. : Central India and
C. Provinces, extending to the less rainy portions of Java-
Roxburgh says of Z>. doemona that the roots are dreadfully nauseous,

even after being boiled.

Section OPSOPHYTON.

4. D. bulbifera, Linn. Sp. PL {1753), 1033 ; Prain Beng.

PI, 1066 ; Cooke Fl. Bomb, ii, 758 ; Prain and Biirkill I. c. p. 26.

D. crispata, Roxb. ; Fl. Ind. Hi, 802. D. heterophylla, Roxb. ;

Fl. Ind. Hi, 804. D. oppositifolia, Campbell Econ. Prod. Chutia

Nagpur {1886) p. 7. T>. pulchella, Roxb. ; Fl. hid. Hi, 801. D.
•ativa, Thunb. Fl. Jap. 191 ; F. B. I. vi, 295 ; Diithie in F. and
G. Crops pt. Hi, 11. Plate Ixxx.

From India to the remotest parts of the Pacific, ascending the Himalaya
to 6,000 ft., and in S. China, in S. Japan, and in N. Australia. In-

troduced into Trop. America and Africa.

Var. vera. P. and B. I. c. jjage 26 ; D. pulchella, Rox &., I. c,

SOI:
Tuber and bulbils short, acid ; leaves shining on upper surface.—very
common in Upper Gang. Plain.—Vem, Rdt-dlu.

Var. satlva. P. and B. I. c.—Vem. Rdt-dlu (Hind).

—

Tuber very small ; bulbils large, nearly smooth, greenish-brown ; leaves

large, broadly ovate.—Cult, in India and on the shores of Pacific.

—(Otaheite Potato).

Var suavlor, P. and B. 1. c. p. 26.

Tuber and bulbils scarcely acrid.—Cult, in India, and recorded from
Jhansi.
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Var. crlspata, Praia Beiuj. PI. 1066 ; Roxb. /. c, 802 ; F. B. /.
v», 296: Watt E. Z).—Vern. Zam///-A»wr/.—Cultivated in N. India
and on Himah'.ya up to 5,000 ft.

Section ENANTIOPHYLLUM.

5. D. W«UlohU, Hook f. F. B. I. vi, 295 ; Prain and Burkill
I. c. p. 31. D. aculeata, Linn. Sp. PI. {1753), 1033 in small part ;

Prain Beng. PI. 1067. D. saliva, Wall. Cat. {1832) 5108, leUers
Ay B, and F.

India in hilly parts of Malabar Coast ; thence inland to Tapti river
and through Bundelkhand and Ch. Nagpur to the Circars, extend-
ing to Burma.

Var vera* P. and B. 1. c. page 31.

Capsule slightly glaucous.—Bundelkhand at Lalitpur (Duthie No. 15245)»
DiSTRiB. : See above, and exclude Burma,

6. D. angaloa, Roxb. ; Fl. hid. Hi, 803 ; Prain atid Bnrkill I. c.

p. 32. D. spinosa. Wall. Cat {1832) 5103, letters G and H.

India, in the Himalaya from C. Nepal eastwards
; general whore the

moisture is sufficient on the south of the Ganges as far as Travancoro
(but not in Ceylon) ; Assam, northern Burma, Sumatra and Java.
I am indebted to Mr. Burkill for the following localities within the
area of the Upper Gang. Plain : Gorakhpur dist. ; N. Oudh : in tlie

Bahraich dist. ; Bandelkhand : in the Jhansi and Banda districts ;

C. India : in the Bhopal and Indore districts.

7. D. belophvlla, Voigt Horf. Suburb. Calc. {1845) 652; Prain,
Beng. PL 1067 ; Prain and Bnrkill I.e. p. 36. D. deltoides, Baden-
Powell Punj. Prod, i, 259 {in part). D. glabra, Hk. f. in F. B.
I. vi, 294 {in part) ; Collett FL Siml. 519. D. sagittata, Ro^h
ex Voigt L c. 653. D. sp. Aitch. Cat Punj. and Siml PL 148. " "

A species demanding less rain than most of the others ; met with alon?
the Himalaya towards the west as far as the Kashmir Valley, and
found also on the Salt Range ; eastwards, as far as is known, its

distribution terminates in Sikkira ; southwards it occurs on hill

crests as far as the Nilgiri Range ; and it has once been recorded
from the Khasia Hills. It Is common within the area of this flora,

especially in Dchra Dun and on the Siwalik range, also in N. Oudh.
Bandelkhand and in the Mirzapur district.—Vern. Turhur, torte.

The tubers are much eaten.
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. 8. D. glabra. Roxb. ; Fl. Ind. m, 803 ; F. B. I. vi, 294 {in

chief part) ; Prain and Burkill. I. c. p.37. T>. nummularia, Roxb. ;

Fl. Ind. Hi, 803. D. Wallichii, Hk. f. in F. B. I. vi, 295 {in small

part).—
India, south of the Ganges in the moister parts, the Himalaya from

C. Nepal eastwards, the plains of Bengal and Assam, also in Burma
and Siam, extending to the Malay Pen. and Islands eastwards to
Java.

Vab. vera, B. and P. 1. c. page 38.

Leaves ovate, thin, very glaucous on lower surface, tinged with red
in drying.—Recorded from Dehra Dun (Duthie), and from the Kheri
district of N. Oudh (Duthie's collector No. 22827 (a), and from the
Gorakhpur district (Duthie's collector No. 22827),

9. D. alata, Linn. Sp. PI {1753), 1033 ; F. B. I. vi, 296, Watt
^. D. ; Prain Beng. PI. 1067 ; Prain and Burkill I. c. p. 39. D.
atropurpurea, globosa, purpurea, and rubella, Roxb. Fl. Ind. Hi,

pp. 797-800.

Cultivated throughout the Tropics, wherever the rainfall is sufl&cient.

It is certainly of eastern origin and was perhaps derived from D.
Hamiltonii. In the W. Himalaya races exist, here classed under var.

Tarri, which appear as if D. bdophylla may possibly enter their

composition. A plant widely cultivated is commonly polymorphic
as regards the parts subjected to man's influence, and D. alata is no
exception ; it shows a great variety of forms of tuber * * *

D. alata sometimes flowers and very rarely fruits (Prain and
BurkiD). Vem. Kham (Beng.).

Vak. Tarri, P. and B. I. c. p. 39.

Veins on lower surface of leaves conspicuous. Cult, in Kumaon and
in the adjacent parts of the Himalaya.

Vab. vera, P. <fe B. I. c.

Veins less conspicuous.

CXI.—LILIACE-ffil.

Herbs, rarely shrubs or smaU trees, with fibrous roots, or "with a

creeping rootstock or a bulb or corm. Leaves cauline or radical,

somtimes none. Flowers usually 2-sexual, axillary Wr terminal,

solitary or geminate or arranged in umbels, spikes, racemes.
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1. Asparagus.

2. Smilax.

panicles or fascicles ; bracts usually small and scarious, or epathe-

like when the flowers are in umbels. Perianth herbaceous or peta-

loid. usuali}'' 6-merous in 2 series, rarely, 4- or 8- or 10-raerous,

imbriacte or rarely valvate in bud. Slamens 6, rarely 3 or fewer,

hypgynous or adnate to the perianth, filaments free or connate ;

anthers oblong or hnear, often dorsifixed. Ovary 3-celled, usually

simple, often long, rarely short on none or with 3 styles ; ovules 2

or more, on the inner angles of the cells, anatropous rarely orttho

thropous. Fruit a capsule or berry, Usually 3-celled. Seeds 1 or

more, globose or flattened ; embryo small, terete, surrounded by
the horny or fleshy albumen.—Species about 2,500, in all climates

and countries.

Shrubs with perennial stems above ground ;

fruit berry-like :

—

Stems climbing or stragghng ; leaves re-

placed by linear or needle-shaped scales

(eladodes) ......
Stems leafy, usually cHmbing ; leaves 3-5-

nerved, reticulate-veined

Herbs with annual stems or scapes rising

usually from underground perennial root-

stocks corms or bulbs, rarely (in Asphoddus)
the plant wholly annual :

—

Underground perennial stems large in pro-

portion to the roots :

—

Aerial annual stem climbing, leafy

;

leaves broad, with tendril-like tips

;

perianth lar je, showy ; rootstock tuber-
like, naked .....

Aerial annual stems or scapes erect

;

leaves narrow ; rootstock a globose
coated corm or bulb :

—

Perennial stem a solid corm covered
with brown sheaths ; annual stem
leafy ; flowers solitary or corymbose 4. Iphigenia,

Perennial stem a tunicated bulb ;

annual scape simple, naked ; leaves
radical ; flowers racemose :

—

Seeds sub-globose ; jjerianth 8t-;llate 5. Scilla.

3. Gloriosa.
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Seeds flattened ; perianth campa-
nulate 6. Urginea.

Underground perennial stem very small or
(in Asphoddus) sometimes none ; root-

fibres large, many, usually some or all

fleshy or tuberous ; leaves radical ; cap-
sule loculicidal :

—

Ovules 2 in each cell ; capsule 3-que-
trous ; leaves |^-terete or terete and
fistular . . . . . .7. Asphodelus.

Ovules 4 or more in each cell ; capsule
deeply 3-winged ; leaves flat . . 8. Chlorophytum.

1. ASPARAGUS, Linn. ; Fl. Brit. Ind. vi, 314.

Undershrubs with a stout creeping rootstock. Stems erect,

straggling or climbing, terete, grooved. Leaves minute, scale-like^,

bearing in their axils tufts of needle-like or flattened axillary cla-

dodes. Flowers usually 2-sexual, small or minute, axillary, solitary

fascicled or in racemes, pendulous
;
pedicels jointed, bracts minute

or obsolete. Perianth petaloid, 6-partite, campanulate or funnel-

shaped. Stamens 6, adnate to the base of the perianth-segments,,

filaments free, anthers oblong. Ovary 3-gonons ; style columnar ;

stigmas 3, recurved ; ovules 2 or more in each cell. Fruit a globose

pulpy berr}'. Seeds few or solitary by abortion ; testa black,

brittle, embryo dorsal, albumen hard.—Species about 100, in-

Europe Temp, and Trop. Asia and in Africa.

Branches 3-quetrous, smooth ; spines suberect
or subrecurved, J-^ in. long ; cladodes ^-1

in. long, in tufts of 2-6, slender falcate,

acuminate, channelled beneath ; ovules 6-8

in each cell.—A tall climbing much branched
undershrub . . . . . , 1. A. racemosus.

Stem tall, stout, smooth ; branches ashy-
white, grooved and angled, the angles mi-
nutely scabrid ; spines stout, straight, ^-f
in. long ; cladodes in dense tufts of 6-20,

slender, terete, filiform, soft ; ovules many
in each C3ll.—A suberect shrub . , .2. A. adscendens.
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1. A. raoemosa. WilUL Sp. PI. ii, 152 ; Roxb. Fl. Ind. ii, 151 ;

F. B. I. ri, 316 : Watt E. D. ; Collett Fl. Siml. 523 ; Prain Hnig.

PI. 1070 ; Kanjilal For. Fl. [ed. 2) 409 ; Gamble Man. 724 ; Brnii-

dis Ind. Trees 642.—Vern. Satmuli (Hind.), Satrawal (Dehra Dun),
Chatmcal (Rohilkhand), Sahasmur (X. Oudh).—Wild Asparagus.

A tall nuich-branchod scandant spinous undorshrub with tuberous

roots. St€7)i wood}', terete ; branches 3-quetroas, smooth, striate ;

spines subcrect or subrecurved, \-^ in. long. Cladodes ^-1 in. long.

in tufts of 2-6, spreading, falcate, acuminate, channelled beneath.

Racemes solitary or in fascicles, 1-2 in. long, simple or branched ;

pedicels very slender, ^ in. long, jointed at the middle. Perianth ^\-

\ in. in diam. ; lobes spreading. Anthers minute, purplish. Ovules

6-S in each cell. Berr;/ ^^ in. in diam.

Very common within the area of this flora, flowering after the rains,,

when it becomes conspicuous by its masses of white fragrant flowers.

DiSTRiB. : Throughout trop. and subtrop. India, and in Ceylon,

and up to 4,000 ft. on the Himalaya from Kashmir eastwards. It

occurs also in Trop. Africa, Java and Australia. The white tuberous

roots of this plant are collected for food and constitute a kind of white

musali. They are also used medicinally.

2. A. adscendens, Roxh. FL Ind. ii, 153 ; Royle 111., 393 ; F. B.

I, vi. 317 ; ]Vatt E. D. ; Collett Fl. Siml. 523 ; Kanjilal For. FL
{ed. 2) 409.—Vern. Satdwa, sat-muli.

A suberect prickly shrub, with white tuberous roots. Stetns tall,

stout, suberect, terete, smooth, white, much branched ; branch-lets

ascending, ashy-white grooved and angled, the angles minutely
scabrid ; spines ^- J in. long, stout, straight. Cladodes in dense

tufts of 6-20, I -2 in. long, slender, filiform, terete, soft, suberect or

curved. Racemes 1-2 in. long, many-fid. ;
pedicels jointed above or

below the middle ; bracts minute. Flowers 1 in. in diam. Perimtth

—segments spreading. Ovules many in each cell. Berry ^-^ in.

diam. 1 -seeded.

Dehra Dun, in Sal forests ; Rohilkhand (T. Thomson) N. Oudh. in

the distircts of Kheri and Gonda (Duthic). Distrib. : Western
Himalaya from Kumaon eastwards to Hazara, extending to Afghan-
istan. The tuberous roots are pickled, and the young shoots are

eaten as a vegetable.

2 SMILAX. Linn. ; Fl. Brit vi, 302.

Cb'mbing shrub.s rarely erect herbs. Leaves alternate, rarely

opposite, persistent, 3-5-nervecl and recticulatc ;
petiole with
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xisually 2 tendrils above its base. Flowers small, dioecious, um-
bellate. Perianth of 6 free segments, incurved or recurved. Male
flowers : Stamens 6 or more, free from the bas6 of the perianth ;

.anthers oblong, 2-celled, didymous, cells contiguous or separated
on a forked connective. PistiUode none. Fem. flowers : Stami-
nodes 6 or 3. Ovary 3-gonous, sty^le short or none ; stigmas 3,

£tout, recurved ; ovules 1 or 2 in each cell, orthotropous, pendulous.
Fruit a globose berry. Seeds sohtary, globose, oftener 2 and hemis-
pheric, rarely 3 : albumen horny, embryo small.—Species about
180, in temperate and tropical regions

Umbels 2-3, very rarely more, alternate on a
common peduncle :

—

Petiole stout, always narrowly sheathing
but not auriculate below the middle . 1. >S'. macrophylla.

Petiole rather slender, with 2 large, thickly
coriaceous, indistinctly reticulate auricles

below the middle . . '. . . 2. S. Roxburgh iana.

Umbels 7-20, temate or whorled on a common
peduncle

; petiole stout, with, in all except
the uppermost leaves, 2 large leaf-Uke dis-

tinctly reticulate auricles below the middle . 3. S. prolifera.

1. S. macrophylla Roxb. ; Fl, Ind. Hi, 793 {no: of Willd.) ;

jr. B. I. VI, 310 ; Watt E. D. ; Prain Beng. PI. 1071 ; Kanjilal

JFor. FL {ed. 2) 407 ; Brandis Ind. Trees 641 ; Cool-e Fl. Bomb, ii,

763. S. retusa. Barb Fl. Ind. Hi, 793. S. ovalifolia, Roxb, I. c.

704.—^Vern. Ramdatun
A large more or less prickly cHmber. Stems smooth, striate, armed

with a few small distant prickles or almost unarmed. Leaves alter-

nate, 3-8 in. long or sometimes much larger, broadly ovate or sub-

orbicular, acuminate or cuspidate, glabrous, shinning ; main nerves

usually 5, with reticulate venation between ;
petioles i-1 in. long,

stout, narrowly sheathing, but not auriculate below the middle,

tendrils very long and slender. Umbels 2-3, rarely more, alternate

•on a common peduncle, many fld. ;
peduncles ^-f in. long ; bracts

below the peduncles ovate, acute, J^-^ in long ;
pedicels of both male

and female flowers arising from a mass of numerous minute bracts.

Male flmv&rs : Pedicels ^ in. Perianth ^-^ in. long ; segments
linar, obtuse, erect when young, afterwards reflexed, the 3 outer

-ones broader. AS^u/ze/;-!? about as long as the perianth. Fem. flowers :

Perianth as in male ;
pedicels elongating in fruit. Berry about the

*ize of a large pea, smooth, green and turning to red when ripe.
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Sub-Himalayan tracts from Dehra Dun eastwards to Rohilkliand and
X. Oudh and Gorakhpur ; also in Sal forests on the Siwalik ran^e.
Flowers in the rainy season. Distrib. : Trop. Him. eastwards
from Kumaon to Assam, Bengal and Burma, and south to Central
Provinces and Konkan, extending to Java. The root of this plant
is pounded and the flour is made into bread at Bulrampur in N. Oudh
(Burkill). The stem yields a strong fibre suitable for making brushes
and the thinner stems are much used as tooth-sticks (Kanjilal).

2. S. Roxburghlana, Wall. Cat. 5115 ; F. B. I. vi, 311 Prain
Beng. PL 1071.

A large prickly climber with smooth terete branches, branchlets 4-
angled. Leaves 5-S in. long, oblong ovate or ovate-lanceolate,
rounded cordate or cuneate at the base and with a bluntly acuminate
tip, 3-5-costate from above the base ; petiole rather slender, with 2
large coriaceous broad indistinctly reticulate auricles below the
middle ; the auricles of the old leaves \-\\ in., produced behind into
rounded lobes embracing the branch. Umbels many-flowered, 2-3
on a common peduncle, which is bracteate at the base. Pedicels
of female flowers \ in. long, slender. Staminodes 3. Stigmas long,
recurved. Berries \ in. in diam. Seeds 2, hemispheric, or solitary'

and globose.

Sub-Himalayan tracts of Rohilkhand and X. Oudh (Duthie). Distrib. :

Trop. Himalaya from Garhwal eastwards ; also in Bengal on Paras

-

nath, in Chota Xagpur, Chittagong and on the Khasia Hills.

8. S. prollfera. Roxb. Fl. Ind. Hi, 795 ; F. B. I. v», 312 ; Watt
E. D. ; Prain Beng. PL 1071 ; Kanjilal For. Fl. {ed. 2), 407 ;

Gamble Man. 724 ; Brandis Ind. Trees 641. S. laurifolia, Roxh.
I. c. 793. S. ovalifolia, A. DC. Mon. i, 199 {iiot of Roxb.).—Ven\.
Rdmdatoun (Dehra Dun), Kumari (Behar).

A stout climbing shrub with prickly stem. Leaves variable, 4-5 in.

long, oblong ovate or orbicular, coriaceous, nerves 3-7 from above
the rounded or subcordate base; petiole 1-2 in. long, its sheath
auricled at the base and amplexicaul round the stem ; tendrils 2-4 in.

fong. Umbels 10 or more, many-flowered
; peduncles |-1^ in. long ;

pedicels about \ in. long. Sepals \ in. long, oblong- lanceolate.
Petals as long but narrower. Stamens as long as sepals. Staminodes
of female flower 3. Ovary oblong ; stigmas deciduous. Berrxf
oblong or globose, red when ripe.

Common on the Siwalik range in the Dehra Dun and Saharanpur divi-

sioas and abundant in the Sub-Himalayan tracts eastwards chiefly

in sal forests. Flowers in September and October, and the fruit
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ripens from December to February,

—

Distrib. : Outer ranges of

. Himalaya in Kumaon ; also in Bengal, Behar, Central India, Ceylon

and Burma. The stems yield a strong fibre sometimes used for

making brushes, and the thinner stems as tooth-sticks.

3. GLORIOSA, Linn. ; Fl. Brit. Ind. vi, 358.

Climbing herbs with leafy stems springing from a naked tuberous

rootstock. Leaves alternate opposite or 3-nately whorled, lanceo-

late, strongly nerved and with a long spiral tendril-like apex.

Flowers large, showy, solitary, axillary, pedicels reflexed. Perianth

petaloid, persistent ; segments 6, subequal, spreading or reflexed,

margins undulate or crisped. Stamens 6, hypogynous ; filaments

filiform ; anthers linear, dorsifixed, versatile, extrorse. Ovary

3-celled ; style filiform, deflexed, with 3 subulate arms. Fruit a

large coriaceous septicidal capsule. Seeds few, subglobose ; testa

spongy, wing-like, embryo cylindric.—Species 3 or 4, in Trop.

Asia and Africa.

G. superba, Linn. Sp. PI. 305 ; Roxb. Fl. Ind. ii, 143 ; F. B. 1.

vi, 358 ; Watt E. D. ; Prain Beng. PL 1073 ; Collett Fl. Siml.

530 ; Cooke Fl. Bomb, ii, 766.—Vern. Kulhdri, languli, rdjah-rar

(Ajmir).

A tall branching glabrous herbaceous climber. Rootstock a chain of

arched^fleshy cyhndric tubers, 6-12 in. long, budding from the convex

upper side ; roots fibrous. Stem annual, leafy, 10-20 ft. long. Leaves

sessileTor nearly so, scattered or opposite, or sometimes ternately

whorled, 3-8 in. long, ovate-lanceolate, acuminate, tip spirally

twisted to form a tendril, base cordate. Flowers solitary or sub-

corymbose towards the ends of the branches, 3-4 in. across, persist-

ent ;
pedicels 3-0 in. long, deflexed from the tip ;

perianth segments

up to 2\ in. long, linear-lanceolate with crisply undulate margins,

at first erect and greenish, afterwards becoming reflexed and turning

to yellow or orange and finally scarlet. Filaments golden-yellow,

IJ-lf in., spreading ; anthers nearly \ in. long. Style up to 2 in.

long, the arms J in. Capsule linear-oblong, about If in. long.

Common in Dehra Dun among bushes and eastwards along the Sub-

Himalayan tracts of Rohilkhand and N. Oudh, usually in the out-

skirts of forests, also in Bundelkhand and Merwara. Flowers June

to October. Distrib. : Throughout Trop. India and in Ceylon,

ascending to 5,000 ft. on the W. Himalaya, and extending to Malaya,

Cochin China and Trop. Africa.
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4« IPHIGENIA. Kunth. ; FL Brit, vi, 357.

Herbs with small tunicate corms and erect leafy slender stems.
Leaves few, scattered, linear, the up})er bract-like. Flowers small,
erect, solitary or corymbose. Perianth ixjtaloid, 6- partite, etel-

lately spreading, deciduous ; segments equal, narrow, clawed.
Stamens 6, hypogynous ; filaments short, flat ; anthers oblong,
versatile, introrse. Ovanj sessile, 3-celled ; styles 3, shortly con-
nate below, linear, recuved, stigmatic within : ovules many in

each cell. Fruit a loculicidal capsule. Seeds subglobose ; testa

thin ; albumen fleshy ; embryo small—species 4, in India, Africa,

Australia and the Philippines.

I. Indloa. .4. Gray in Kunth. Enum. iv, 213 ; F. B. I. vi,

357 ; Watt E. D. ; Collett Fl. Siml. 529 ; Prain Beng. PL 1074 ;

Cooke FL Bomb, ii, 766.

Corm ^-| in. in diam., narrowed into a short neck, tunicate with pale-

brown sheaths. Stems up to 10 in. high. Leaves sessile, alternate,

few, coriaceous, the lower ones 6-8 in. long, becoming smaller upwards,
all linear, sheathing at the base ; nerves obscure. Flowers appear-
ing before the leaves, jmrple, few or many, in a terminal erect raceme ;

pedicels J-1 in. long ; bracts linear or subulate, the lower leaf-like.

Perianth-segments f in. long, narrow, clawed, spreading, at length
reflexed. Stamens ^ in. long. Ovary oblong, about as long as sta-

mens. Capstde oblong or subovoid, f-| in. long, obtuse, 3-grooved,
Seeds ^^ in. in diam., brown.

Siwalik range (Duthie). Distrib. : Throughout India from the
N.-VV. Frontier to Burma, ascending Himalaya up to 7,000 ft. and
to 4-5,000 ft. on Khasia hills ; also in Ceylon and extending to Atis-

traha and the Philippines.

6. SCILLA. Linn. ; Fl. Brit. Ind. vi, 348.

Herbs with tunicate bulbs. Leaves radical, linear, lorate or
oblong. Flowers racemose, on a simple leafless scape ; bracts

small. Perianth petaloid, persistent, stellate or campanulate ;

segments 6, subequal, often recurved. Stamens 6, adnate at or

near the base of the perianth-segments ; filaments usually filiform ;

anthers ovate or oblong, introrse. Ovary 3-celled ; ovules few in

each cell ; style filliform, stigma small, capitate. Fruit a globose

3-lobed loculicidal capsule ; cells 1-2-seeded. Seeds obovoid or

subglobose ; testa thin, black ; embryo shorter than the firm

albumen.—Species about 80, in Europe and Temp. Asia.
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S. indlca, Baker in Saund. Eef. Bot. Hi, App. 12 ; F. B. I. vi, 348 ;

Wait E. D. ; Prain Beng. PL 1074 ; Cooke Fl. Bomb, ii, 767.

Ledebouria hyacinthina, Both ; Bot. Mag. 3226.

Bulb ovoid or subglobose, 1-1J in. in diam. Leaves appearing with the

flowers, 3-6 in. long, oblong to lanceolate or oblanceolate, subacute,

narrowed into a sheathing petiole, rather fleshy, undulate, obtusely

keeled, sometimes rooting at the tips, dull-green above and often

with darker blotches, paler and glaucous beneath. Scaje 2-5 in.

long, rather stout. Flowers greenish-purple, in cyhndric many-

flowered racomes 2-4 in. long, bracts minute, scarious ; pedicels

filiform, i to I in. Perianth-segments \-l in. long, linear-oblong,

obtuse. Filaments \ in., purple ; authors -^ in. long, ellipsoid ;

style \.\ in. long. Capside i long, membranous.

Bundelkhand (Royle) ; Gwalior (Maries). Disteib. : Behar, Chota

Nagpur, Bombay Presidency and S. India to Ceylon ; extending to-

Abyssinia.

6. URGINEA, Steinli. ; Fl. Brit. Ind. vi, 347.

Herbs with tunicate bulbs. Leaves radical. Linear or lorate.

Flowers racemose or on a long leafless scape, often appearing before

the leaves ;
pedicels short or long, articulate, bracts small Pe-

rianth petaloid, campanulate ; segments 6, subequaL Stamens

6 adnate at or near the base of the perianth-lobes, included ;

filaments filiform or thickened at the base ; anthers oblong or linear,,

introrse. Ovary 3-celled, often, 3-gonous, style tapering towards

the base, ovules many in each cell. Fruit an oblong 3-quetrous

locnlicidal capsule. Seeds usually many in each ceU, compressed ;

testa black, marginally winged, embryo rather large, albumen

flesliy. Species about 24, in S. Europe, W. Asia and Africa.

U. Indlca, Kunth. Enum. iv, 333 ; F. B. I. vi, 347 ; Watt E. D. ;

Prain Beng. PI. 1075 ; Collett Fl. Siml. 526. Kanjilal For. Fl.

(ed. 2) 410 ; Cooke Fl. Bomb, ii, 768. SciUa indica, Roxb. ii, 147.—
Vern. Kanda (Saharanpur), jangli-piydj, uskil.—Indian Squill.

Bulb 2-4 in. long, ovoid. Leaves appearing after the flowers, 6-18 in^

long, hnear, acute, nearly flat. Scape erect, 12-18 in. long, brittle.

Flowers distant, drooping or spreading, greenish-white ; or dingy-

brown ; bracts minute, soon faUing. Perianth campanulate ; seg-

ments f in. long, oblong-lanceolate, obtuse, with 2 or 3 strong approxi-

mate median nerves. Stamens I in. or longer ; filaments flattened.
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7. ASPHODELUS, Linn. ; Fl. Brit. Ind. vi, 332,

Style obconic. Capsule ellipsoid, ^-J in. long ; colls 6-9 soodod.
Seeds J in. long flattened, elliptic, bliick.

Siwalik range (Stewart), also plentiful eastwards in the Sub-Himalayan
trticts of Pilibhit and N. Oudh. Distrib. : W. Himalaya up to
7,000 ft. ; salt range of Punjab, and south to Konkan ; also in
Burma, and Behar and in Chota Nagpur, extending to Trop. Africa.
The bitter and nauseous bulbs are used as a substitute for the true
squill (U. maritima), also by weavers in N. India to give substance
to their thread.

Annual or perennial bcrbs with slender fleshy root-fibres. Leaves
radical, linear, 3-quetrous or terete, fistular. Flowers racemose on
a simple or branched leafless scape. Perianth petaloid, marcescent

;

segments 6, free or shortly connate below. Stamens 6, hypogynous,
shorter than the perianth-lobes ; filaments dilated at the base and
embracing the ovary, the summit of the filament inserted in a pit

on the back of the connective, anthers versatile. Ovary 3-celled,'

style filiform, stigma somewhat 3-lobed ; ovules 2, collateral

in each cell. Fruit a globose loculicidal capsule with rugose parti-

tions. Seeds usually solitary in each cell ; testa black, rugose,

albumen cartilaginous, embryo rather large.—Species 6 or 7, in

S. Europe and eastward to India.

A. tenulfollas, Cav. in Anal. Cienc. Nat. Hi, 46, t. 27, fig.

2 ; F. B. I. vi, 332 ; Watt E. D. ; Collett Fl. Siml. 524 ; Prain
Beng. PI. 1076 ; Cooke Fl. Bomb, ii, 770. A. clavatus, Rozb, Fl.

Ind. ii, 148. A. fistulosus, Linn.—Vern. Bokat-pidzi.

Annual. Leaves 6-12 in. long, terete, acute, sheathing at the base
finely puberulous. Scapes several from the root, much branched
above, 1-2 ft. Flower t white, laxly racemose, sohtary in each bract

;

pedicels ^-^ in., jointed below the middle ; bracts -j^g in., broadly
ovate, boat-shaped, scarious, with a strong brownish keel. Perianth

^-^ in. long; segments oblong, obtuse, with a brownish costa. Sta-

mens ^ in. long, acutely S-gonous black.

Abundant within the area as a weed of cultivation and often becoming

a peat. Flowers during the cold season. Distrib. : Plains of India

in fields, and extending westwards to the Canary Islands and the

Mediterranean re^iion. The plant and seeds are sometimes eaten

in India by famine-stricken people. {See Agricultural Ledger, Ko.

7, of. 1902, p. 155.)

H
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8. CHLOROPHYTUM. Ker. ; Fl. Brit. Ind. vi, 333.

Herbs with a short hard rootstock emitting many fascicled roots,

often thick and fleshy or tuber-like. Leaves radical, clustered, often

broad, rarely linear or lorate. Flowers laxly racemed on a simple

or branching leafless scape ;
pedicels usually fascicled in the axils

of small scarious or large membranous bracts. Perianth petaloid,

marcescent or persistent, rarely deciduous ; lobes free, rotate.

Stamens 6^ hypogynous, iree or the 3 inner adnate to the perianth-

lobes included ; filaments filiform, often widened above the middle,

anthers oblong or linear, introrse, the filament inserted in a pit on

the back of the connective. Ovary 3-quetrous, style filiform,

stigma small, ovules 4 or more in each cell. Fruit a coriaceous

truncate 3-quetrous locuHcidal capsule. Seeds broad, usually

compressed, rugose, testa black, albumen rather hard ; embryo

often curved and rather large.—Species about 40, in tropical and

sub-tropical regions.

C tu"borosain. Baker in Journ. Linn. Soc. XV, (1876), 332 ;

F. B. I.y vi, 334 ; Prain Beng. PI 1077 ; Cooke Fl. Bomb, ii, 772.

Anthericum tuberosum, Roxb. Fl. Ind. ii, 149.

Boot-fibres cylindric, with elUpsoid tubers hanging from them. Leaves

sessile, membranous, usually ensiform, falcate, acuminate, recurved,

8 in. long or more ; margins crisped or undulate. Scape terete,

naked, usually longer than the leaves. Flowers white, in simple or

shortly branched racemes 2-4 in, long, bracts lanceolate, acuminate,

the lower ones ^-f in. long ;
pedicels ascending, ^-^ in. long, jointed

below the middle. Per. -segments less than ^ in. long, oblong-

lanceolate subacute, 7-9-nerved. Stamens shorter than the perianth ;

anthers narrowly linear, afterwards twisted. Capsule f in. long,

obovoid, emarginate, shining, transversely veined ; cells 4-6-seeded.

Seeds black.

Gorakhpur (Vicary) : N. Oudh, in the districts of Gonda and Bahraich

(Duthie). DiSTEiB. : Behar and W. Bengal ; Central India and

from the Konkan and N. Circars to Travancore, also in Burma and
extending to Abyssinia.

Airinm. Linn. ; Fl. Brit. Ind. vi., 337.—This genus contain

ovCT 250 species and is distributed in northern Temperate regions.

The 27 species recorded in the F. B. I. as growing wild in India are

nearly all confined to the Himalayan ranges. The cultivated

kinds about 5, are briefly mentioned below.
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Leaves fistular :

—

Leaves basal only ; heads dense with
flowers only A. oitalonicum.

Leaves subdistichous ; heads dense, with
flowers and bulbils . . . , A. Cepa.

Leaves flat :

—

Heads bearing flowers only ; bulb long,

cyUndric, simple :

—

Heads lax ; filaments simple, linear , A. tuberosum.

Heads dense ; filaments 2-toothed . A. ampeloprasum.

Head lax, bearing both flowers and
bulbils ; bulb short, compound . A. sativum.

1. A. aacalonlonm. Linn. ; Roxh. Fl. Ind. ii, 142, F. B. I.

vi, 337 ; Watt E. D. ; A. DC. UOrig. PI Cult. 55 ; Prain Beng. PI.

1075 ; Cooke Fl. Bomb, ii, 775.—Vern. Piyd], Palandu (The
Shallot). Root consisting of a fascicle of several small ovate-
oblong bulbs. Leaves basal only, fistular, shorter than the scapes.

Scapes 1-2 ft. long, tapering from the swollen base. Umbels
globular, dense, with flowers onl}'.

2. A. Cepa, Linn. ; Roxb. I. c. ii, 142 ; F. B. L vi, 337 ; Wait
E. D. ; A. DC. I. c. 52 ; Duthie in F. and G. Crops Pi. Hi, p. 5 ;

Prain Beng. PL 1075 ; Cooke Fl. Bomb, ii, 775.—Yern. Piydj
(Onion).—Leaves fistuliir, bifarious. Umbels dense, with both
flowers and bulbils—An important cold-season crop of Northern
India.

3. A. tuberosum, Roxh. I. c. 141 ; F. B. I. vi, 343 ; Watt
E. D. ; Prain Beng. PL 1076.—Vern. Banga gandina {Hind.)

(Indian Leek). Bulb long, cylindric, simple. Leaves flat. Um-
bels lax, bearing flowers only. Filaments simple, linear. The
plant is much cultivated in Bengal. Roxburgh states that the
Hindus use it as an article of diet as leeks are in Europe.—Kegel
cites A. tuberosum as a sj'nonym of A. odonim, L. and Sir Jose])h

Hooker has suggested that it might possibly be the cultivated form
of that plant.

4. A ampelopraBum, Linn. ; F. B. I. vi, 337 ; Prain Beng.

PL lOrn ; Ctjokc FL Bomb, ii, 775. A. Porrum, L. ; Ruxb. I. c.

141 ; ^Yatt E. D. A. ampeloprasum, var. Porrum, .4. DC. VCrig.
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PI. Cult. 81.—Vern. Gandina—(The Leek). Leaves flat. Umbels
dense, bearing flowers only. Filaments 2-tootlied. Bulb long,

cylindric, simple.

5. A. satlvam, Linn. ; Roxb. I. c. 142 ; F. B. I. vi, 337 ; Watt

E. D. ; Duthie in F. and G. Crops PL hi, 34, t. 66 ; Prain Beng,

PI. 1076 ; Cooke Fl. Bomb, ii, 775.—Vern. Lasun or rasun (Garlic).

Leaves flat. Bulb short, compound. Umbels lax, bearing both

flowers and bulbils.

CXII.—PONTEDERIACE-aE.
Fresh-water and marsh herbs, erect or floating. Leafy stems

1-foliolate, springing from the buried rootstock or from the joints

of the floating stem ; basal leaves long-petioled, blade floating or

upraised. Flowers 2-sexual, slightly irregular, arranged in racemes
or spikes, rarely fascicled or in panicles at the ends of 1 -leaved

stems or branches ; bract under the inflorescence spathe-like,

bracts under the flowers minute or obsolete. Perianth inferior,

petaloid, marcescent, usually tubular ; lobes 6, sub-2-seriate,

similar or the 3 inner smaller. Stamens 6 or 3, unequally adnate

to the perianth tube or to the base of the perianth-lobes, usually

declinate, the upper shorter, filaments free ; anthers usually oblong,

with 2 parallel distinct cells, dehiscence introrse, longitudinal or

porous. Ovary free, 3 -celled and with axile placentas, or 1 -celled

and with 3 parietal placentas, each placenta with many 2-seriate

ovules, sometimes with only one fertile ovule in each cell, ana-

tropous, pendulous or suspended, style filiform or columnar ; stigma
terminal, entire or lobed. Fruit a dry membranous loculicidally

3-valved capsule. Seeds ovoid or ellipsoid, small, testa longi-

tudinally ribbed, albumen horny or fl6ury ; embryo central, cylin-

dric.—Species about 36, found chiefly in Trop. Africa and America.

MONOCHORIA, Fresl. ; Fl. Brit. Ind. vi, 362.

Aquatic herbs. Rootstock short or long, clothed with leaf-

sheaths. Leaves radical and solitary at the top of the emerging

stem or branches ; radical long-petioled, all cordate-ovate, sagit-

tate or lanceolate. Flowers in a raceme, sessile within the axil of

the cauline leaf and fasciculately long-pedicelled, or pedunculate
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and subspicately short- pedicellcd ; spatho com plicate below the
raceme. Perianth campanulate, tube none ; lobes 6, distinct,

sub-equal. JStamens 6, adnate to the base of the perianth-lobes or
hypogynous, one normally larger than the others and with its fila-

ment toothed on one side ; anthers basifixed, dehiscing by a ter-

minal ultimately elongated slit. Ovary ovoid, sessile, 3-celled, with
many ovules in each cell, style filiform, stigma minutely 3-lobed.

Fruit an oblong membranous loculicidal capsule. Seeds many,
ovoid, obtuse, many-ribbed, embryo cylindric in the centre of

ilourv albumen.—Species about 6, in the tropics of the Old
AVorid.

Hootstock elongate, creeping ; leaves hastate,

sagittate or cordate ; flowers on long stalks, '

subumbellate or racemose ; inflorescence

centrifugal . . . . . . I. 31. hasicejolia.

Eootstock short, suberect ; flowers on short

stalks subspicate ; inflorescence centri-

petal :

—

Leaves ovate or ovate-cordate ; flowers /

rather numerous . . . . . 2. M. vaginalis*

Leaves linear or narrowly ovate ; flowers

few . . . . . . . M. vaginalis, VAR,
jilantaginea.

1. M. liastsdfolia, Presl. Reliq. Hoenk. i, 128 ; F. B. I. viy

362 ; Prain Beng. PL 1079 ; Cooke Fl. Bomb, ii, 777. Pontederia

hastata, Linn. ; Roxb. ; Fl. Ind. ii, 121. P. sagitata, Roxb. I. c.

124. P. dilatata, Andr. ; Roxb. I. c. 123. Vern. Laukia.

RootMock stout, creeping and rooting below, spongy, clothed with the

remains of the old leaf-sheaths. Leaves 4-8 in. long, sagittate, hastate

or cordate, smooth and glossy, many-nerved
;
petioles of floral loaves

tumid above and embracing the short stout peduncle ;
petioles of

radical leaves 1^-2 ft. long with a broad sheathing base. Inflores-

cence centrifugal. Flowers in racemes or subumbellate, crowded,
bright purplish-blue

;
pedicels up to 1 in. long. Perianth-segments

f in. long, becoming twisted round the fruit when withering ; the 3

inner ones obovate and wider than the 3 oblong outer ones, all with 3

strong parallel median nerves and reticulatoly veined between them
and towards the margins. Fflaraent of large anther J in. long, with

an acute horn at one side ; anthers hnear-oblong, the large one
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blue, tl e others yellow. Ovary ovoid, ^ in. long ; stigma obscurely

3-lobed. CapstUe f in. long, ellipsoid. Seeds Jq in. long, rounded at

each end, pale, with many fine brown ribs.

Abundant within the area in streams and tanks. Disteib. : Through-
out India and in Ceylon, extending to the Malay Islands and China.

2. M. vaginalis. Presl Reliq. HoenJc. i, 128. F. B. I. vi, 363 ;

Prain Beng. PL 1079 ; Cooke Fl. Bomb, ii, 777. Pontederia vagi--

nalis, Burm. ; Roxh.Fl. Ind. ii, 121.

Bootstock short, suberect, spongy. Leaves very variable, 2-4 in. long,,

from linear to ovate or ovate-cordate, usually acuminate
;
petioles

' of low^er leaves long, stout, terete ; the peduncles emerging from the
sheaths of the uppermost leaves. Flowers blue, usually spotted with
red, in sub-spicate racemes globose in bud and then elongating as the
flowers expand, the terminal flower opening first ; pedicels ^-^ in.

Perianth campanulate ; segments 'about f in. long, three of them
narrowly obovate, the other three much narrower. Filament of

large anther -i in. long, with an acute horn on one side, those of the
smaller anthers filiform. Ovary Jg in long, ellipsoid, glandular

;

stigma 3-lobed. Fruit less than | in. long, glandular outside^ Seeds
rounded at each end, pale and with many brown ribs.

Abundant within the area in rice-fields, and on the margins of tants..

DiSTRiB. : Throughout India from Kashmir to Assam and south to
Travancore ; also in Ceylon and extending to the Malay Islands,

China, Japan and Trop. Africa.

Vab. plantaglnea, Solms-Laub. ; F. B. I. vi, 363 ; Prain Beng. PL
1079. Pontederia plantaginea, Eoxb Fl. Ind. ii, 123. A much,
smaller plant with narrower leaves and fewer flowers on the racemes.
Found at Moradabad by T. Thomson and by Mrs. BeU at Banda,
but is probably plentiful within the area and in other parts of India..

Outside India it occurs in Java and China.

CXIIL—COMMELINACEJE.

Herbs, prostrate or erect, rarely climbing or shrubby. Leaves

costate, with sheathing bases, nerves parallel. Flowers more or

less irregular, usually 2-sexual, often cymose ; cymes scorpioid,

straight or reduced to one flower, sometimes panicled, often enclosed

in spathe-like bracts ; floral bracts usually small, opposite the

pedicels or obsolete, sometimes herbaceous and distichously im-
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bricate. Perianth inferior, 6-partito ; the 3 outer segments her-

baceous, often persistent, the inner petaloid, free or united below
in a tube, spreading above, marcescent. Stamens 6, adnate to
the base of the perianth-segments, all perfect or 2 or more reduced
to staminodes ; filaments often bearded with jointed hairs (

anthers oblong or globose, often dissimilar. Ovary free 3-or 2-

celled, style terminal, stigjua small ; ovules solitary or few, ortho-

tropous, on the inner angles of the cells. Fruit a loculicidal capsule

or indehiscent. Seeds angled, testa smooth or rugose, albumen
floury ; embryo minute, far from hilum,—Species about 300,

in tropical and subtropical regions.

Stamens 2 or 3, perfect, with 1-3 staminodes :

—

Cymes enclosed in spathaceous bracts

Cymes panicled ; bracts not spathaceous

Stamens 6, perfect :

—

Petals united below into a tube ; cymes
scorpioid ......

Petals free ; cymes secund, in thyrsoid

panicles ......

1. commelina.

2. Aneilema.

3. Cyanotis.

4. Floscopa.

1. Commellna, Linn. ; FI. Brit. Ind. vi, 368.

Herbs, usually slender or creeping below. Leaves ovate-lanceo-

late, or linear,with lax sheaths, petioled or not. Flowers in usually

2-fid. cymes emerging one at a time from a terminal complicate or

funnel-shaped or hooded spathe ; flowers of the upper cyme-branch
small, deciduous, of the lower fertile ; fruiting pedicel and capsule

retracted within the spathe. Sepals 3, membranous, the 2 inner

often connate at the base. Petals 3, longer than the sepals, one
larger than the others and often clawed. Stamens 3, perfect, with
2-3 imjx^rfect ; anthers oblong, one usually longer than the others.

Ovary 3-rarely 2-celled, two of the cells 1 or 2-ovuled, third coll,

if present, 1 -ovuled or empty. Fruit a loculicidal capsule hidden in

the spathe by the decurving of the pedicel after flowering, the

posticous cell indehiscent or obsolete, or the 2 anticous cells empty
indehiscent and connate as a ligulate body, from which the posterior

cell falls away. Seeds ellipsoid or angled ; testa reticulate pitted
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or rugose,

regions.
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Species about 100, in tropical and subtropical

Anterior pair of cells of ovary 2-oviiled ; post-

erior cell l-ovuled or obsolete :

—

Capsule 3-celled, the two anterior cells

loculicidally dehiscent and each usually

2-seeded ; posterior cell keeled, 1-sqpded

and deciduous at length dehiscent :

—

Leaves lanceolate ; spathes complicate,

the margins free, or connate only at the

very base :

—

Seeds reticulate, cylindric ; branches
of cyme 1-3-fld.; spathe sometimes
cordate at base ....

Seeds smooth, truncate at one end

;

spathe always rounded at base :

—

Branches of cyme equal, 1-2 fld.

;

seeds appendaged, globose at the
unflattened end ....

Branches of cyme unequal, upper
2-4 fld., lower 1-2 fld. ; seeds with

out appendages, subacute at the

unflattened end ....

1. C. nudifiora.

2. C. salicifolia.

3. C. Hasskarlii.

Leaves eUiptic-ovate ; spathe turbinate ;

capsule always 5-seeded ; seeds rugose . 4. C. hengalensis.

Capsule 1 -celled, with 2 superposed seeds

truncate and appendaged at both ends, or

with one subglobose seed ; leaves linear ;

spathes deeply cordate at base

All the cells of the ovary l-ovuled ; capsule

3-celled, subequally 3-valved ; seeds free in

the cells ; spathe sessile or nearly so ; cap-

sule 3-gonous-obovoid ....
1. C. nndlflora, Linn. 8p. PI. 41 ; Clarke in DC. Mon. iii, 144 ;

F.B.I, v., 369; Watt E.D.; Pram Beng. PI. 1082; Cooke Fl,

Bomb^ iiy 781. C. caespitosa, Roxh. Fl. Ind. i, 174.

Diffuse, nearly glabrous ; root flbrous. Stems 2-3 ft. or more long-

branching from the base ; branches prostrate or subscandent, often

rooting at the rather distant nodes. Leaves sessile, li-3 in. lanceo-

5. C. attenuata.

6. C. obliqua.



CoMMELiNA.J COMMELINACEM. 273

late or ovate-lanceolate, acute or acuminate ; sheaths loose, glabrous,
usually with ciliate margins. Peduncles \--^ in, long, spreading or
erect. SpatheJi J or

1 J long ; base rounded or cordate, with rounded
lobes. Cymes usually two, 1-3 tid. Flowers |-| in. across, the two
interior petals obovato with long claws, dark blue ; the exterior
one subsessile, orbicular, pale blue or white, sometimes obsolete.
Ovary 3-celled. of which two cells are 2-ovuled and the third 1-ovuled.
Capsule I in. long, broadly oblong, acuminate, coriaceous, o-seeded.
Seeds oblong-cylindric, brown, tubercled and reticulate.

Abundant within the area. Distrib.: Throughout the hotter parts
of India from the Punjab to Ceylon, extending to China, S. Africa
and other tropical and subtropical countries.

2. C. sallclfoUa, Roxb.: Fl. hid. i, 172 ; Clarke in DC. Mon.
Hi, 157 ; F. B. I. vi, 370 ; Watt E.D.; Prain Beng. PI. 1082 ; Cooke
Fl. Bomb, a, 781.

Sleitis slender, glabrous, decumbent, sometimes rooting from the
nodes. Leaves 3-6 in. long, linear-lanceolate, glabrous or nearly
so ; sheaths | in. to I in., ciliolate. SpatJies 1-2 in., axillary ovate-
lanceolate, acute or acuminate, rounded at base. Peduncles ^-1} in.

long, slender. Flowers polygamous ; branches of cyme equal,

usually 1-2-fld. Sejmls free, ovate, obtuse, the two inner connate
below, larger than the outer. Petals dark blue, the two larger ovate
\Wth undulate margins and long claws, the smaller one broadly ovate,

entire, subsessile or with a very short claw. Staminodes 3, clavate.

Capsule J in. long, quadrate, membranous. Seeds ^ in. long, black,

powdered with white, smooth, ovoid or subglobose, with a whitish
membranous appendage at one end.

Dehra Dun, on the Siwalik range ; Sub-Himalayan tracts of N.
Oudh ; Mervvara in Rajputana ; Bundelkand. Distrib. : Eastwards
to Assam, Burma and Bengal and southwards to the Konkan and
S, India, extending to Java.

3. C. HasskarlU, Clarke Comm. and Cyrt. Beng. 13, t. 3 ; in
DC. Mon. Hi, 167 ; F. B. I. vi, 370 ; Pratn. Beng. PI. 1082 ; Cooke
Fl. Bomb, a, 781.

St^m much branched, glabrous or pubescent, sometimes scaberulous.
Leaves 1-3 in. long, narrowly lanceolate, subacute ; sheaths \ in.

long, with a broad base, ciliate. Spathes ^ in. long, axillary, ovate-
lanceolate, cordate at the base and with rounded lobes, glabrous
scabrid or hispid; peduncles ^-1 in long. Flowers in pubescent
unequal cymes, the uppermost branch 2-4-fld., the lower 1-2-fld.

Capsule I in. long, quadrate, apiculate, membranous. Seeds J-| in.
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long, cylindric, truncate at one end, subacute or rounded at the
other, without an appendage.

Prom Delhi to N. Oudh, apparently not common. Disteib. : Kumaon,
Bengal, Assam ; and from Mt. Abu south to Konkan and Poona.

4. C. benglialensis, Linn. Sp. PL 41 ; Clarke in DC. Mon.
iii, 159 ; Roxh. FL Ind. 1,171 ; F. B. I. m, 370 ; Watt E. D.;
Collett Fl. Siml. 632 ; Prain Beng. PL 1082 ; Cooke FL Bomb, n,
782.

Stems 2-3 ft, long, slender, dichotomously branched from the base ;

branches diffuse, glabrous or pubescent, creeping and rooting below.
Leaves 1-3 in. long, ovate or oblong, obtuse, sessile or shortly stalked,

pubescent or villous on both surfaces ; base unequal-sided, rounded
cuneate or cordate ; nerves 7-11 pairs ; sheaths hairy ; margins ciliate

with rufous hairs. iSpafAes 1-3 together, funnel-shaped or turbinate,
auricled on one side. Sepals small, oblong, hairy. Petals blue, the
larger one orbicular or transversely oblong. Ovary 3-celled, two of
the cells 2-ovuled, the third cell 1-ovuled. Capsule ^ in. long,
pyriform, membranous, 5-seeded. Seeds closely pitted.

Moradabad (T. Thomson), Pihbhit (Duthie) ; Bundelkhand (Edgeworth).
Disteib. *. Throughout India, and up to 6,000 ft. on the Himalaya,
extending to China and Trop. Africa. In this species ripe seeds
are sometimes matured underground from abnormal flowers borne on
leafless branches coming from the lower nodes otthe stems. These
flowers are white and smaller than the blue serial ones, which often
fail to produce fertile seeds.

5. C. attenaata. Koen. ex VahL Enum. **, 168 ; Clarke in

DC. Mon. iii, 172 ; F. B. I. vi, 372 ; Prain. Beng. PL 1083 ; Cooke
FL Bomb, ii, 784.

Stem 1-3 ft. long, slender, much branched, glabrous or sparsely hairy.

Leaves 1J-3 in. long, Unear or hnear-lanceolate, acute or subobtuse ;

sheaths ciUate, often hardly distinct from the leaf-blade, spathes

1-1^ in., narrowly ovate-lanceolate, acute or caudate-acuminate,
glabrous ; base deeply sagittately cordate and with large auricles.

Peduncles |-1^ in., glabrous or pubescent. Flowers small, blue.

Capsule ^ in. long, 1 -celled, with 2 superposed seeds truncate and
appendaged at both ends, or with one subglobose seed.

Bundelkhand (Mrs. Bell) and probably in other locahties within the
area. Disteib. : Chota Nagpur, Behar, Central India and South ta
Ceylon.

6- C. obllqaa. Buck-Ham. in Dan. Prod. 45 {not of Vahl), Clarke

in DC. Mon, iii, 178 ; F. B. /., w, 372 ; WaU E. D.; Collett FL
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Siml. 532 ; Prain Beng. PL 1083 ; Cooke Fl. Bomb. »i, 784. C.

communis, Roxb. Fl. Jnd. », 171 7 C. gelatinosa, Edgew.

A tall branching herb. Stems 2-3 ft. high, stout. Leaves 4-7 in. long,

very variable, sessile or stalked, lanceolate or elliptic-lanceolate,

acute or caudate-acuminate, membranous, glabrous scabrous or

villous ; sheaths about 1 in. long, the mouth bearded with long hairs.

Spathes sessile or nearly so, |-1 in. long and as broad as long, solitary

or crowded in terminal heads, acute, funnel-shaped, glabrous or

somewhat scabrous, usually filled with a clear, glutinous liquid.

Flowers blue, about f in. across, in simple racemes ; large petal orbi-

cular, clawed. Ovary 3-celled, the cells 1-ovuled. Capsxdc % in.

long, 3-celIed and subsequently 3-valved, 3-gonous-obovoid. Seeds

\ in. long, oblong or ellipsoid, smooth, puberulous, lead-coloured.

Very common within the area. Distrib.: Throughout India and in

Ceylon, and up to 6,000 ft. on the Himalaya ; it extends also to tho

Malay Islands.

2. ANEILEMA, R. Br. ; Fl. Brit. Ind. vi, 374.

Herbs with simple or branched stems ; roots often tuberous.

Leaves usually alternate, sometimes all radical, occasionally clus-

tered under the inflorescence, usually narrow and sessile. Flowers

in axillary and terminal panicles : bracts not spathaceous ;
brac-

teoles small. Sepals 3, free, membranous. Petals 3, obovate,

equal. Stamens 2 or 3, filaments naked or bearded ; anthers oblong,

one usually smaller or longer than the others. Staminodes 2-4 ;

rarely with minute anthers. Ovary sessile, 2-3-celled. i rmt

a loculicidal capsule. Seeds 1 or more in each cell, with a thick

hard rugose or pitted testa.—Species about 60, in tropical and

subtropical regions, chiefly in Asia.

Cells of ovary containing 2 or more ovules, of

the capsule 2-or more-seeded :

—

Seeds I -seriate in each cell ; flowers in ter-

minal or subtcrminal panicles :

—

Cells of tho ovary with 3 or more ovules,

of the capsule 3-7-seeded :

—

Panicles terminating an erect leafless

• scape with largo sheathing bracts ;

leaves all radical, narrowly ensiform ;

root tuberous . . . . 1. .4. scapiflorum.
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Panicles terminating leafy stems

;

root fibrous ; stem slender ; leaves

sessUe, small, oblong, auricled ; pani-

cle smaU, leafy below . . . 2. A. spiratum.

Cells of ovary with 2 ovules, of capsule

usually 2-seeded ; panicles subterminal ^

rarely axiUary ; leaves linear or

lanceolate . . . . . 3. A. nudiflorum.

Seeds 2-seriate (16 or more in each cell) ;

pedicels axillary or terminal ; stem stout,

sparingly branched, creeping and rooting

at the nodes, leafy ; leaves Hnear-oblong . 4. A. Hamilton-
ianum.

Cells of ovary 1-ovuled, those of capsule 1-

seeded
; pedicels 1-3 in the axils of distant

lanceolate bracts ; stem slender, decumbent
and rooting at the lower nodes ; leaves long,

linear ; roots fibrous . . . . 5. A. vaginatum,

1. A. scapiflorum, Wight Ic. t. 2075 ; F. B. I. vi 375 ; Clarke in

DO. Mon. iti, 207 ; Watt E. D.; Prain Beng. PI 1084 ; Cooke Fl
Bomb, a, 786. Commelina scapiflora, Roxb. Fl. Ind. i, 175. Mur-
dannia tuberosa i?02/Ze //Z. 403, t. 95.—Vern. Siyah musli (Hind.).

A tufted herb, with elongate fusiform tubers. Leaves all radical, erect,

4-8 in. long, narrowly ensiform, finely acuminate and slightly narrowed
to the base. Flowers in erect elongate panicles on terminal leafless

scapes ; scape with panicle 8-18 in. long ; sheaths on scape below
the panicle |-2J in. embracing the scape, finely acuminate with
an obHque mouth ; upper bracts amplexicaul, often spotted. Sepals

\ in. long, eUiptic-oblong, subacute, purple-green. Petals blue, f
in. long, obovate. Stamens 3, perfect, aU bearded with blue hairs.

Capsule J in. long, obovoid. Seeds 5 or 6 in each cell, superposed,
sharply 3-gonous.

SiwaHk range, on the Mohand Pass and in Sub-Himalayan tracts from
Rohilkhand to Gorakhpur (Duthie). Disteib. : Temp, and Trop.
Himalaya from the Ganges eastwards to Bhutan ; also in Bengal
and southwards to Travancore and Ceylon, extending to Burma
and China.

2. A. spiratum, R. Br. Prod. 271 ; Clarke in DC. Mon. 207 ;

F. B. I. vi, 377 ; Pram Beng. PI. 1084 ; Cooke Fl. Bomb, ii, 787,

A nanum, Kunth.; Clarke Comm. and Cyrt. Beng. t. 18. Commelina
nana, Roxb. Fl. Ind. i, 173. C. pumila Herb Royle.
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A dwarf annual, with fibrous roots, branching from the base ; branches
6-10 in., decumbent and rooting below. Leaves sessile, the lower
ones broadly linear-lanceolate ; the upper oblong ; cordate, araplexi-
cant, i-1 in. long, acute; sheaths very short. Flmvers about J in.
across, in dichotomously branched fow-fld. panicles

; peduncles
terminal and from the upper axils

; pedicels longer than the capsules
;

bracts minute, ovate, amplexicaul, persistent. Stamens 3, perfect •

anthers blue, filaments bearded ; staminodes 3, shorter than stamens'
usually naked. Ovary 3-celled, cells many-ovulcd. Capsule :\-

gonous, the cells 3-7-seeded. Seeds 1 -seriate, minute, pale.

Banda (Edgoworth, under Commelina nmia). Distrib. : Throughout
India and in Ceylon, extending to Malaya and China, flowering
during the rains. This plant will probably be found in other local-
ities within the area of this flora. It appears to be common in Bengal
as a field weed.

S. A. nudlflornm, R. Br. Prod. 271 {in note) ; Clarke in DC.
Mon. iii, 210 ; F. B. I. vi, 378 ; Collett Fl. Siml. 538 ; Prain
Beng. PL 1084 ; Cooke Fl. Bomb, ti, 788. A. radicans, Don Prod.
45 (in part). Commelina nudiflora, L. Mant. 177 {not of Sp. PL)

;

Roxb. FL Ind. i, 173.

Roots fibrous. St£m simple or branched from the base ; branches
6-12 in., procumbent and often rooting at the nodes. Leaves 2-5
in. long, linear-oblong or lanceolate, acute or acuminate, flat, gla-

brous or sparingly villous, base cordate rounded or narrowed into
the sheath ; sheaths hairy, the margins and mouth strongly ciliate.

Flowers in subglobose or subcorymbose cymes at the ends of the
branches of a terminal (rarely axillary) panicle

; pedicels |-J in,

long ; bracts boat-shaped, caducous. Sepals ^ in. lono;, oblong,
obtuse. Petals equal, suborbicular, blue or purple. Stamens 2
perfect, 2-4 sterilej filaments or perfect stamens only or all beardeld
with moniliform blue hairs. Ovary 3-celled ; cells 2-ovuled. Capsule

i in. long, subglobose, mucronate, 3-celled, with 3 seeds in each cell.

Seeds 1-seriate, tuberculate, dark brown, truncate at one end, rounded
at the other ; inner face angular, outer face convex.

Dohra Dun and Saharanpur districts ; Bundelkhand (Edgeworth),
flowering during the rains. Distrib. : Throughout India and on
the W. Himalaya up to 6,000 ft.; Khasia Hills and Burma, and
from Bengal and Bombay southwards to Ceylon, extending to China
and the Malay Islands.

4. A. Hamlltonlana, WaU. Cat. 5222 ; F. B. I. vi, 380 ; Prain
Beng. PL 1084 ; Dichaespermum Blumei, Hassk ; Clarke Comm.
and Cyri. Beng. t. 27.
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Stem 6-12 in. long, creeping and rooting at the nodes, leafy, sparingly

branched. Leaves sessile, flat, \\-2 in. long, linear-oblong, acute or

subacute, glabrate, base cuneate. Peduncles \-^ in., rigid ; pedicels

axillary or terminal. Petals white or pink. Filaments all naked.

Capsule linear-oblong, acute, ^-^ in. long. Seeds 2-seriate, about

16 or more in each cell, scabrid or flocculent.

Upper Gangetic Plain, usually in wet ground ; Moradabad (T. Thomson).

DiSTRiB. : Eastwards to Bengal and Assam and extending to Java.

5, A. vaginatam, R. Br. Prod. 271 ; Clarke in DC. Mon. Hi, 216 ;

F. B. vi, 381 ; Prain Beng. PI. 1084 ; Cooke Fl. Bomb, ii, 79.

Boot fibrous, the fibres stout and almost fleshy. Stem decumbent,

6-18 in. long, rooting at the lower nodes, very slender, flaccid

;

branches suberect, ending in filiform peduncles with distant bracts.

L&aves 3-8 in. long, linear, acuminate, flat ; sheaths short, open,

ciUate. Flowers small, 1-3, fascicled in the axils of distant bracts

along the filiform terminations of the branches ; bracts i-| in. long,

strongly ribbed ;
pedicels very slender, puberulous, usually twice-

jointed Sepals \ in. long, obtuse. Petals orbicular, blue. Stamens

2, perfect, and with bearded filaments ; sterile stamens 3-4, usually

naked and shorter. Ovary 2-celled ; cells 1-ovuled. Capsule globose,

cuspidate ; cells 1 -seeded or empty. Seeds 3-gonously conic, trun-

cate at one end narrowed at the other, shghtly rugose, black.

Common in rice fields and wet places. Distrib. : Throughout Trop.

India and in Ceylon, extending to China.

3. CYANOTIS. Don ; FL Brit. Ind. vi, 384.

Herbs, prostrate or creeping. Leaves small. Flowers in axillary

and terminal scorpioid cymes, formed of large imbricate 2-seriate

secund foliaceous falcate bracteoles, the petals and stamens alone

exserted, rarely with the corolla-tube exserted ; flowers sometimes

in exposed racemes or fascicled in the ochreate leaf-sheath. Sepals

3, subequal, free or connate below. Petals 3, subequal, often

united in a tube below, limb orbicular. Stamens 6, all perfect,

subequal, hypogynous or epigynous ; filaments usually bearded,

often inflated towards the apex, anthers oblong. Ovary 3-celled ;

ovules 2 in each cell, collateral, one erect the other pendulous.

Fruit a 3-celled loculicidal capsule. Seeds usually 2 in each cell,

superposed, cubical or pjTaraidal, usually rugose.—Species 35,
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in the warmer regions of the Old World, from Africa and through

India to S. China and N. Australia.

Flowers in cymes, enclosed in 2-seriate falcate

imbricating bractcoles :

—

Roots fibrous ; stem and branches slender ;

leaves ovato-oblong, glabrous or with

spreading hairs . . • • . 1. C. cristata.

Roots tuberous ; stem and branches stout

;

radical leaves ensiform ; cauline lanceo-

late, hirsute -• ^- tuh^rosa, VAR.
adscendcns.

Flowers axillary, enclosed in the sheaths of the

leaves ; bracteoles small, slender, not im-

bricating 3. C. axillaris.

1. C. cristata, Schult, /. Syst. vii, 1150 ; Clarke, in DC. Mon.

Hi, 247 ; F. B. I. vi, 385 ; Collett FL Siml. 534 ; Prain Beng. PL

1085 ; Cooke FL Botnh. ii, 794, Tradescantia imbricata, Boxb.

FL Ind. ii, 120.

A ^lender branching herb with fibrous roots. Sttm branched from the

base ; branches 6-18 in. long, creeping and rooting below, glabrous

or with spreading hairs. L&ives sessile, ovate-oblong, flat, glabrous

or sparsely hahy, the margins softly ciliate, base rounded or cordate ;

sh^ths short, hairy. Flowers in scorpioid recurved cymes which

are longer than the bracteoles; peduncles ^-4 m. long; bracts

leaflike, ""s-U in. long, ovate, cordate, acuminate, cihate
; bracteoles

I in. long, glabrous or cihate with long hairs. Sepals lanceolate,

acuminate.' Filaments bearded above. Style naked. Capsnlc j^^
in. oblong, 3-gonous, truncate, nearly glabrous. Seeds ^^ m. long,

striate and with 2 large pits on two of the faces, black.

Bundelkhand (Edgeworth under C. imbricata). Distrib : Throughout

Trop India, in hiUv districts, and up to 4,000 ft. on the W. Hnnalaya ;

also in Burma, Ceylon, and Malay Islands, extendmg to Trop. Africa.

2. C. tuberos.. SchulL f.
SysL vii, 1153, Var. adscendens,

CUirke in DO! Mon. Hi, 249; F, B. /., 386; Wcktl E. D.; Brain

Beng. PL 1085 ; Cooke FL Bomb, ii, 793. Tradescantia tuberow,

Boxb. FL Ind. ii, 119.

A creeping- herb, with prohferous rooting nodes. Root of fusiform

tubers. "Stevi up to 3 ft. long, swollen and hairy at the base. Ltavrs

sessile the radical and lower cauhne 6-10 in. long, Imear or ensiform
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villous, often purple beneath ; upper cauline leaves much shorter

;

sheaths of radical leaves about 1 in. long, glabrous, those of cauUne
leaves shortly silky. Cymes |--1 in. densely hairy, in the axils of short

falcately decurved ovate acute bracts ; bracteoles many, imbricate

in 2 series. Sepals J in. long, Unear-lanceolate, acute, densely villous

and ciliate. Corolla ^ in. long, bluish-purple ; lobes ^^^-\ in. ovate,

subacute. Filaments—spirally twisted, densely bearded with blue

hairs. Style thickened and with a tuft of hairs at the tip. Capsule

\ in. long, ellipsoid, hairy on its upper haM. Seeds brown, obscurely

rugose.

Agra (Jacquemont). Distkib. : Chota Nagpur ; Bombay Pres. to S»
India and Ceylon. A smaller and more glabrous plant than the

type ; flowers blue. The type occurs in W. India from the^Konkaa
and southwards to Travancore.

3. C. axillaris, Schult. f. Syst. vii, 1154 ; Clarke in DC. Mon.
Hi, 244 ; F. B. I. vi, 388 ; Watt E. D.; Prain Beng. PI. 1085 ; Cooke

Fl. Bomb, ii, 795. Tradescantia axillaris, Linn.; Roxb.; Fl. Ind.

ii, 118.

Boots fibrous. Stem annual, 6-18 in. long, stout or slender, diffusely

branched, leafy, glabrous ; branches suberect or creeping below or

prostrate, glabrous or sparsely hairy, often coloured. Leaves sessile,.

2-6 in. long, narrowly hnear or Hnear-lanceolate, acute or acuminate,

flat, more or less hairy ; sheaths ^ to f in., inflated, ciUate. Cymes
reduced to axillary fascicles of violet-blue flowers clustered in the

inflated sheaths ; bracteoles smaU, almost concealed in the leaf-

sheaths, Sepals f in. long, lanceolate, acuminate. Corolla-lobes

broadly ovate, subacute. Filaments fusiform below the tip,,

bearded. Capsule about J in. long, oblong-eUipsoid, beaked, glabrous

except the beak. Seeds -J^ in. long, oblong, compressed, truncate at

base rounded at the apex and with a very short conical tip, mottled

with dark-brown and shiuing.

Bundelkhand, in marshy ground (Edgeworth) ; Agra (Munro) ; Rohil-

khand, Cawnpore and N. Oudh (Duthie), etc. Distkib. : Throughout

India, in the plains, and in Ceylon, extending to Trop. AustraHa.

4. PLOSCOPA, Lour. ; Fl. Brit. Ind. vi, 390.

Erect or subscandent herbs. Leaves lanceolate. Flowers

in terminal or axillary panicles of secund but not scorpioid cymes-

bracts minute. Sepals 3, oblong, free. Petals 3, obavate, free*

Stamens 6, all perfect or 1 imperfect ; filaments filiform.
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glabrous.' Ovary 2-cclled, style simple, ovules solitary in each cell.
Fruit a compressed or didymous loculicidal 2-celled capsule. ^Serds
solitary in each cell, hemispheric.—Species about 12, in the warmer
regions of the world.

r. soandeoer. Lour. Fl. Cochinch. 193 ; Clarke in DC. Mon
265 ; F. B. 1. vi, 390 ; Prain Beng. PL 1086 ; Cooke Fl. Bomb. ii\
796. Tradescantia paniculata, Roxb.; Fl. Ind. ii^ 119. Ancili ma*
hispidum. Don. Prod. 46.

Boot fibrous. Stem rather slender ; erect or subscandont, often creeping
and rooting below ; internodes long ; branches ascending l<aty
below, glabrous or hairy. Leaves subsessile, 2-4 in. long, eUij)tic-
lanceolate, acuminate, much narrowed at the base, scaberulous
above ; sheaths loose, short, glabrous or villous, the mouth frint^ed
with long hairs. Panicles shortly stalked, pyramidal, with long
erect or ascending many-fld. branches. Flou-ers small, pedicelled,
subglobose, the lower ones bracteate, the upper without bracts!
Sepals -jijj-^ in. long, rotund-ellipsoid, villous, Petals longer than
sepals, broadly obovate, white lilac or pink. Filaments equal,
longer than petals, purplish ; anthers yellow. Ovary glabrous.
Capsule i\j-^ in. in diam., rather broader than long, abruptly acute
at both ends, shining. Seeds transversely wrinkled on the back.

Dehra Dun, at- Nala Pani, and probably elsewhere in marshy ground,
within the area of this flora. Disteib. : Throughout Trop. India
and in Ceylon, extending to China and Trop. Australia.

CXIV.-JUNCACEJE.

Erect usually perennial herbs. Stems tufted or with a creeping
rootstock. Leaves flat, terete or reduced to sheaths. Floivera
small, in axillary cymes, 2-sexual, green or whitish and menbranous
or brown and coriaceous, bracts small. Perianth inferior, seg-
ments or lobes 6, more or less 2-seriate, persistent, imbricate.
Stamens 6, rarely 3, hypogynous or on the bases of the jx^rianth

segments, occasionally those of the inner series obsolete, filaments
filiform, anthers basifixed. Ovary superior, 3 or 1 -celled ; style
simple, with 3 brush-like stigmas ; ovules 3, basilar in the 1-cclled

ovaries or many on the inner angles of the 3-ccIled ovaries, ana-
tropous. Fruit a 1-3-celled capsule, loculicidally 3-vaJved. Seeds
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erect ,* testa membranous, often produced at each end, albumen
dense ; 'embryo small, near the hilum.—Species about 200, cosmo-
politan, but chiefly in damp cold regions.

JUNCUS. Linn. ; Fl. Brit. Ind. vi, 392.

Perennial, rarely annual, glabrous herbs. Stems simple under
the inflorescence. Leaves radical or few near the base of the stem,
linear or terete or reduced to sheaths. Flowers small, usually
clustered in fascicles or 2-fid. cymules, either sessile or capitate or
unequally peduncled and paniculate, the whole inflorescence ter-

minal or sub-terminal on the scape-like stems, with 1 3 leafy bracts.
Perianth with 6 free lanceolate or oblong glume-like segments,
often with scarious edges, the 3 outer keeled or with a thickened
midrib. Stamens 6, rarely 3, hypogynous or nearly so, anthers
oblong or linear, erect, with longitudinal introrse dehiscence. Ovary
free, 3 or 1 -celled, style filiform ; stigmatic arms 3, often spirally

twisted. Fruit a capsule, dehiscing by 3 valves with mesial placent-

as, rarely by 3 valves leaving the placentas persistent or connate in

a central column. Seeds small, ovoid ; testa striate reticulate or
transversely lineate ; embryo small, near the base of the fleshy

albumen.—Species about 160, in temp, or arctic regions, rarely

tropical.

Annual, leaves not septate ; stems much
branched ; cymes scattered, few -flowered ;

lateral flowers 6-androus, teminal 3-androus 1, J. bufonius.

Perennial, leaves indistinctly and distantly

septate ; cymes terminal ; flowers densely
clustered in small heads, flowers all 3-

androus . . . . . . . 2. J. prismatocarpus.

1. J. bufonius, Linn. Sp, PL 328 ; Royle III. 401 ; F. B. I
t, 392 ; Collett Fl. Siml. 535 ; Prain Beng. PI. 1088.

A small pale-green tufted annual, up to 12 in. high. Stems erect or
ascending, slender, much dichotomously branched from the base.

Leaves few, chiefly radical, not septate, channelled above. Cymes
many, scattered on the stem ; bracts scarious. Flowers solitary

or clustered, ^-J in. long ; the lateral ones open, 6-androus, terminal
closed, 3-androus. Sepals and petals unequal lanceolate, acuminate,
the margine broadly membranous. Stamens half as long as the
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petals. Capsule shorter than and closely embraced by the perianth,

obovoid, mucronate. Seeds very minute, finely reticulate:

Dehra Dun, Saharanpur, Etdwah, and MerwAra (Duthie) ; Agra (Munro) ;

Moradabad (T. Thomson) : Bundolkhand (Mrs. Bell). Distrim. r

Plains of N. India and up to 13,000 ft. on the Himalayan ranges ;

extending to China, S. Africa, Europe (including Britain) to the
Arctic regions.

2. J. prlsmatooarpns, R. Brown Prod. 259 ; F. B. I vi, 395 ;

•Collett Fl. Siml. 536 ; Prain Beng. PI. 1088. J. indicua, Royle ex

Don in Trans. Linn, Soc. acviti, 323.

A perennial csespitose herb ; rootstock very short. Stem erect, 18-24

in. long, terete or compressed, sometimes decumbent and rooting

at the nodes. Leaves few, 2-10 in. long, shorter than the stem, soft,

terete or flat or sometimes tubular and indistinctly externally septate.

Cymes erect, irregularly compound ; heads hemispheric, densely

6-10-fld. ; lower bract leaflike, erect, shorter than the cyme; floral

bracts hyaline, lanceolate-acuminate. Flowers green or brown, in

small sessile clusters in the axils and at the ends of the unequal
branches of an erect terminal panicle. Sepals glume-like, \-\ in.

long. Stamens 3, much shorter than the perianth. Style short,

stigmas long. Capsvle equalling or longer than the perianth, pri-

matic or conical. Seeds minute, reticulate.

:N. Oudh, in the Kheri district, Merwara, in tanks (Duthie) ; also

probably in many other localities within the area of this flora, in wet
ground. Distrib. : Common in the plains of Bengal and the Punjab
and up to 10,000 ft. on the Himalaya ; also on the Bombay Ghats
and the Khasia Hills and extending to Ceylon, Burma and Australia.
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Introduction to Vol. Ill Part HI,

The families Palmae to Aroideae and Alismaceae were

completed by Mr. J. F. Duthie befor his death on 23rd

February 1022. The rest of the work has been written

at Dehra Dun by Mr. R. N. Parker except for some of the

descriptions in Cyperaceae amounting to about one-

third of the species included which aje the work of

Mr. W. B. Turrill at Kew.
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I.

IT J

CARD'-

Shrubs or trees, solitary or gregarious, naked or prickly, rarely

pubescent. Stem erect scandent or decumbent, rarely branched
above. Leaves alternate, phcate in bud, pinnatiscct or palmate,
rarely entire or 2-pinnatiscct, petiole sheathing. Flmvers small,

1- or 2-sexual, usually 3-bracteolate, in branched spikes or panicles

and enclosed in one or more largo sheathing spathes. Perianth

inferior, 2-seriate ; segments 3 in each series, Tisually all free,

imbricate or valvate. Stamens usually 6, inserted in 2 series

opposite the perianth-segments, sometimes 3 opposite the outer

series of segments, occasionally many at the base of the perianth,

usually included ; filaments free or connate, subulate or fihform,

rarely flattened ; anthers versatile, 2-celled, dehiscence lateral or

'^ extrorse. Ovary 3-1-celled or of three 1-ceUed carpels; stigmas 3,

usually sessile ; ovules 1-2 in each carpel, adnate to the wall or

base or top of the cell, anatropous. Fruit a 1-3-celled drupe or— hard berry, or of 1-3 carpels
; pericarx) smooth, rough, or clothed

with retrorse shining scales. Seeds erect or laterally attached,

rarely pendulous, raphe usually branching all over the testa

;

albumen homy or bony, equable or ruminate* embryo small in a

cavity near the surface of the albumen.—Species about 1200,

widely spread throughout the tropical and sub-tropical regions of

both hemispheres.

Trees or erect shrubs, not armed ; fruit not
clothed with scales . . . .1. Phcenix,

Scandent prickly shrubs ; fruit clothed with
reflexed shining closely aflprcssed imbrirat-

ing scales ...... 2. Calamus.

1. PHCENIX, Linn. ; Fl. Brit. Ind. vi, 424.

y Tall or short simple or soboliferous palms. Leaves pinnatisect

;

'/ segments lanceolate or ensiform with induphcate margins. Flowers

small, dioecious, yellowish, coriaceous, on usually several branched
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interfoliar erect or drooping spadices ; spathe basilar, complete,

coriaceous. Male flowers : Sepals 3, connate in a cupular

3-tootlied calyx. Petals 3, obliquely ovate, valvate. Stamens 6 ;

filaments short, subulate ; anthers erect, dorsi fixed. Pistillcde

minute or none. Fem. flowers : Sefals 3, connate in a globose

accrescent calyx. Petals 3, rounded, imbricate. Siaminodes 6,

free or connate in a 6-toothed cup. Carpels 3, free ; stigmas

sessile, uncinate ; ovules erect. Fruit oblong terete, 1 -seeded,

with a terminal stigma ; pericarp fleshy ; endocarp membranous.

Seed oblong, ventrally grooved ; albumen equable or subruminate ;

embryo dorsal or subbasilar.—Species about 11, in trop. and

subtropical Asia and Africa.

A tall palm with a slender stem up to 50 ft.

liicrh . . . . . . . 1. P. sylvestris.

Dwarf palms with short or moderately long

stems :

—

Stems very short and usually more or less

bulbiform ; fruiting peduncle very short

;

fruit red becoming black when ripe . 2. P. acaulis.

Stems at length more or less elongate ; fruit-

ing peduncle usually long ; fruit red . 3. P. humilin.

1 P. sylvestris, Roxb. ; FL Ind. Hi, 787 ; Brandis For,

Fl. 'Soi ; I^^d. Trees 645 ; F. B. I. vi, 425 ; Watt E. D. vol. VI,

PL 1-A„ 200 ; Kanji L'l For. Fl. (ed. 2) 345 ; Gamble Man. 731 ;

Prain Beng. PI 1096 ; Cooke Fl. Bomb, ii, 801.—Vem. Khajur

(Hind.)—Wild Date-palm.

A tall graceful palm 30-50 ft. high, with a large thick hemispherical

crown. Trunk solitary, clothed with the persistent bases of the

petioles. Leaves pinnate, greyish-green, 7-12 ft. long, glabrous

;

leaflets 1-2 ft. by |-1 in. fascicled, 2-4-farious, rigid; petioles short

compressed towards the apex, bearing at the base a few channelled

triangular spines up to 4 in. long. Male flowers white, scented.

Spadix 2-3 ft. long, erect ; branches filiform
;
peduncles much com-

pressed. Spatkes 12-16 in. long, scurfy, separating into 2 boat-

shajDed valves. Fem. flowers : spadix and spathe as in male ; fruit-

ing peduncles about 6 in. long ; fruiting spadix 3 ft. long, nodding,

much compressed, of a golden-orange colour. Fruit oblong-ellip-

soid, orange-yellow to ^eddish-b^o^^^l, edible. Seeds f in. long,

rounded at ends, grooved to the centre on one face, pale-brown.
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Cultivated and wild in many parts of India and in Burma. It is un-
doubtedly indigenous in the Indus basin (Aitchison) and probably
so in the Bombay Presidency, where it is commonly found growing
gregariously on moist soil in the drier districts. It is abundant in

Bundellvhand, especially near Jliansi and T.alitpur. and in the Sub-
Himalayan tracts of Pilibhit and of Northern Uudh. The tree is

much tapped both in Bengal and Madras, and the liquid obtained

thereby is either drunk fresh or after fermentation, or it is boiled

down into -sugar. The constant tapping of these trees very much
spoils their graceful appearance, and also injures the quality of the

fruit. The tree flowers in December and January, and the fruit

ripens April-June. The wood is used in the building of native

huts, or for water-jMpes, and from the leaves matting, ropes and
baskets are made. See also page 04 in Vol. iii of this work under
Loranthns longiftorus.

2. P. acaulis, Roxb. Hort. Beng. ; 73 ; Buch.-Ham. ex Roxh.

Fl. Ind. Hi, 7S3 ; Brand. For. Fl. ooo ; hid. Trees 645 ; F. B. I.

vi, 426 ; Watt E. D. vol. VI, Pt. 1-A., 199 ; Comm. Prod. Ind. ;

Ganible Man. 730 ; Prain Beng. PI. 1096 ; Cooke Fl. Bomb, ii,

802; Kanji Lai For. Fl. {ed. 2) 411.— Vem. Kliajur, Khajuri
(Hind).^—Dwarf-Date Palm.

Stein very short, more or less bulb-like, 6-10 in. in diam., clothed with
the sheaths and bases of the petioles. Leaves 2-G ft. long ; leaflets

10-20 by ^-j in., stiff, fascicled ; the base thickened and decurrent ;

petioles 1 ft. or more long, with spines 2-6 in. long. Spadix 6-10 in.

long, compressed, rather longer than the spat he ; branches very
stout, yellow. Spathes about 6 in. long, with their bases rather
below the surface of the ground. Male flowers ^-^ in. long, alter-

nate, solitary, pale-yellow. Fem. flowers : Spadix and spathe as in

the male. Calyx cup-shaped, truncate, with .'J obscure teeth on
the margin. Petals thick, fleshy. Fruiting peduncle short, usually
concealed among the leaves. Fruit ^-j in. long, oblong-ellijjsoid,

black when ripe, edible. Seed \-^ in. long, deejjly grooved.

Common in the Dehra Dun and Saharanpur forests, and generally

in open grassy sjjaces, extending eastwards along the Sub-Himalayan
tracts of Pilibhit and X. Oudh up to 2,500 ft. and accomi)anying
Sal and the long-leaved pine. (Pinus longifolia). It flowers during
Dec. and Jan.. and the fruit ripens during April and May. Distkib.
Outer Himalayan ranges from Gaih\\al and Knmaon eastwards to
the Khasia Hills ami Uj)por Burma. It is found also in Behar and
in the hilly parts of C. India, and in the district of N. Kanara in the
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Bombay Presidency. The leaves are made into matting, and the
fruit is eaten ; also a kind of sago is sometimes obtained from the
pith.

3. P. humiUs, Boyle III. 394, 397, 399 ; F. B, I. vi, 426 ; Brandia
For. Fl. 555 ; Ind. Trees 645 ; Gamble Man. 731 ; Kanjildl For,
Fl (ed. 2) 412.~Vern. Khajur ; Ckota Khajur (Bijnor)

;

Thdkil (Kumaon).

Stem slender, sometimes short or up to 10 or 12 ft. high. Leaves 3-8 ft.

long ; rhachis laterally compressed ; leaflets 12-18 in. long, thin,
smooth, faintly nerved, always folded, generally scattered, some-
times in opposite pairs ; base only slightly raised on the side of the
rhachis or not at all. Male spadix 1 ft. long ; female a little shorter
(excluding peduncle) ; spikes often paniculately subdivided

;

peduncles flat, of the fruiting spadix 2-2^ ft. long and ^-f in. broad.
Fruit almost horizontal, ^-f long, ovoid, usually mucronate, red
when ripe.

Abundant on the Siwalik range within the Saharanpur district,

especially near the crest, and in the vicinity of the Rampur bun-
galow, where the stems of some of the trees rise to 10 or 12 ft. high.
It is also mentioned by Stewart as occurring in the forests of the
Bijnor district. The trees are in flower during Dec. and Jan., and
the fruit ripens April-June. Distrib. : Common in the chir forests
of the outer Himalayan ranges of Garhwal and Kumaon, up to
5,000 ft., and eastwards to Assam and the Khasia Hills. It is said
also to occur in Cent. India. Economic uses as of P. acaulis.

2. CALAMUS, Linn. ; Fl. Brit. Ind. vi, 436.

Armed, erect or scandent, tufted palms. Leaves alternate
pinnatisect ; segments acuminate, nerves parallel, rhachis often

produced as an armed flagellum ; sheath armed, produced into
a ligule or ochrea, with or without a lateral armed flagellum.

Flowers polygamo -dioecious, in usually distichous often scorpioid

spikelets, solitary (either male or fem. or both) in the axils of the
bracteoles of axiUary usually much-elongated and much-branched
spadices which are sometimes produced as a flagellum ; spathes
tubular or open, persistent, sheathing the peduncle and branches
of the spadix and passing into bracts and bracteoles. Male
flowers : Calyx cupular, 3-toothed. Petals 3, acute, coriaceous,

valvate. Stamens 6, filaments short, anthers dorsifixed. Fem.
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flowers: slightly accrescent, fruiting pedicfiliform or explanate.

Cali/x tubular, 3-toothed. Corolla tubular, 3-fid., lobes valvate.

Staminodes forming a cup. Ovary incompletely 3-colled, clothed

with retrorse scales, style short or long, stigmas 3 ; ovules basilar,

erect. Fruit globose or ellipsoid, style terminal
;

pericarp thin,

clothed with adpressed deflexed closely imbricate shining scales.

Seed subgloboso or oblong, smooth or pitted ; albumen equable

or ruminate, embryo ventral or basal.—Species about 165 ; in

India and Malaya to S. China and N. Australia, a few also in Trop.

Africa.

C. tenuis, Eoxb. ; Fl. Ind. in, 780 ; Brandis For. Fl. 559 {in

part) ; Ind. Trees 652 ; F. B. I. vi, 447 ; Watt E. D. vol. II,

Pt. 1,23 ; Gamh. Man. 735 ; Kanjildl {ed. 2) 412 ; Prain Beng.

PI. 1099 ; Beccari in Bee. Bot. Surv. Ind. ii, 206 ; Ann. E. Bot.

Gard. Calc. xi, part I, 262, t. 94.—Vern. Bet, bent.

Stems very long, scandent ; intemodes not thicker than a goose-quill.

Leaves 1^1-2 ft. long; leaflets very many, equidistant; lower ones
8-12 in. long by ^-^ in. wide ; margins minutely setulose or spinulose ;

uppermost leaflets gradually smaller, linear-lanceolate, acuminate,
the 3 costae all setose above, the median one onlv below ; petiole

short, stout, margined with straight spines, and rhachis armed with

one row of short recurved spines ; sheaths flagelliferous, sparingly

armed with short flat spines. Spadix very long, decompound, flag-

elliferous. Spathes elongate, tubular, the lower ones with a short

limb and scattered recurved spines. Lower spikes panicled, n-4 in.

long. Flowers very small ; the males xn in. long, secund in 3-4

series, imbricating, suberect. Fruit subglobose, A in. in diam.,

mucronate ; scales pale, with a shallow median chaimel and very

narrow discoloured margins.

Plentiful in Dehra Dun in .swampy ground ; also in the Sub-Himalayan
tracts eastwards to Gorakhpur. Flowers during July and Aug., and
the fruit ripens in the cold season. ])isthib. : Trop. Himalaya
from Garhwal and Kumaon eastwards to Assam, Chittagong, Burma
and Cochin. This is the common rattan of N. India, largely used

for mats screens and baskets. The leaves arc larpcly eaten by
buffaloes, and the scaly fruits are often made into rosaries.

The two following palms require some special mention here for

the reasons given under each :—1. Wallichia densiflora. Mart.;

F. B. I. vi, 419 ; Kurz For. Fl. ii, 532 ; Watt E. D. ; Brand. For.
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Fl 549 ; Ind. Trees 655; Gamble Man. 728; Prain Beng. PI.

1094 ; Bot. Mag. 4584 ; W. oblongifolia, Griff. Vern. Kola aunsa.

The genus Wallichia of Roxburgh consists of 3 species, one of

which ( W. densifiora) was found many years ago by the late Sir D.

Brandis in the subtrop. forests of the Gonda district, N. Oudh—
a locality which is strictly within the area of this flora. It occurs

also on the borders of Nepal where it was collected by myself.

It was met with also by T. Thomson, and by Strachey and Winter-

botham in Kumaon in similar forests up to 6,000 ft., and it extends

eastwards to Assam and Chittagong. (See Prain in Beng. Pi.

1094.) The following description of Wallichia densifiora. Mart,

has been taken from the Fl. Br. Ind. vi, 419.—Stems very short

or none, or occasionally up to 15 ft. (fide Kurz I.e.) ; trunk
sheathed ; sheaths villous, resolving into strong fibres. Leaves
8-10 ft. long; leaflets 1-2 ft., alternate; the lower ones 2-4-nate,

1-costate and with many parallel bright green nerves ; sheaths,

scurfy. Spathes purple. Spadices 12-18 in. long; branches of the

female ones very stout, flowers in many spiral series ; male
flowers yellow, solitary, or the lower in pairs with an intermediate

female. Filaments adnate to the petals. / emale flowers purplish.

Calyx very short ; coroZZa lobes obtuse. Fruit about h in. long,

duU purple.

2. Nannorhops Ritchieana, W. Wendl. ; Brandis Ind. Trees,

719 ; F. B. I. vi, 429 ; Aitch. in Journ. Linn. Soc. xix, t. 26.

Chamserops Ritchieana, Griff, in Calc. Journ. Nat. Hist. v. 342 ;

Palms Brit. Ind. 135 ; Brand. For. Fl. 547 ; Gamble Man. 733 ;

Gard. Chron. {1886) 652, fig. 128, 129.—Vern. Patha.~A gregari-

ous tufted low growing glabrous palm with prostrate branching

robust rhizomes or stems. Leaves cuneately flabellate, rigid,

plicate, split into curved 2-fid. segments ; petiole short. Spadix
interfoliar, much-branohed. Spathes tubular, sheathing. Flowers

polygamous. Calyx tubular membranous, unequally 3-lobed.

Corolla 3-partite, segments valvate. Stamens in hermaphrodite
flowers 6, in the males about 9. Ovary trigonous ; style basilar.

Seed free, e-ect, ventrally hollowed. This tree is found wild in

Sindh and in the W. Punjab including the Salt Range. It is

abundant also in Baluchistan and Afghanistan, and is much used
JDy the Pathan people for making into mats and fans, also into
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sandals and baskets ; the leaf-biuls and young infloroscenco aro

much eaten, as also the fruit. The seeds are pierced and ex-

ported in large quantities by the Frontier tribes to Mecca to be
used as rosaries. In its wild condition this palm receives very
little protection against the severe injuries dealt to the trees o^ving

to the great demand by the inhabitants of those countries of so

many different kinds of products of this palm. Its cultivation

in the Govt. Garden at Saharanpur and elsewhere in N. India

offers very good examples of the benefits of protection. In fact

the specimens as grown at Saharanpur are much taller and more
luxuriant than the wild kind found in Baluchistan.

CXV-A.—PANDAIvE ffi.

Trees or shrubs, sometimes scandent, with stilted or climbing

aerial roots. Leaves usually 3-farious, narrow, acuminate, coriace-

ous, with margins and keels usually spinously toothed. Flowers

dioecious, small, crowded on catkin-like, simple or branched axil-

lary spadices clothed with leaf-like spathes
;

perianth none

;

bracts and bracteoles none. Male flowers : Stamens many ; fila-

ments free or connate ; anthers erect, basifixed. Pistillode small

or obsolete. Fem. flowers. Staminodes small or none. Carpels

solitary, free or connate in phalanges of 2 or more ; ovules soli-

tary and suherect or many and parietal ; stigmas subsessile, papil-

lose. Fruit a globose or oblong mass of free or connate, 1- or

more-celled, woody or fleshy angular drupes. Seeds minute

;

testa striate ; albumen hard ; embryo minute.—Species about

80, in Tropical Asia and Africa, growing mostly near the sea-coast

in a wild state.

PANDANUS, Linn. f. ; Fl. Brit. Ind. vi, 483.

Characters those of the family.

P. fascicularis, Lamk. ; F. B. I. vi, iSo ; Prain Beng. PI. 1101,

P. odoratissimus, Roxb. Fl. Ind. in, 738 ; Gamble Man. 710,

Walt E. D. vol. 6, Pt. 1-A. 4—VeTn. Keora. (Screw Pine).

A much-branched bush or a small tree, 10-12 ft. high. Often planted

in village thickets within the area of this flora, and especially near
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temples. The very fragrant flowers are much appreciated by the
natives. The soft floral leaves are eaten as a vegetable, and the
pulp of the fruit is often eaten.

CX\'^I.—TYFHACEZE,

Aquatic or palustrine perennial herbs. Leaves linear, erect or
floating, sheathing below, nerves parallel. Flowers monoecious or

dioecious, small, crowded in globose or cyiindric bracteate spikes

of which the upper are males ; bracteoles none. Perianth of

membranous green scales or fine hairs. JMale flowers : Stamens
1-7 ; filaments free or connate ; anthers basi-fixed, erect, cuneate

or linear-oblong, dehiscing longitadinally ; connective sometimes
produced. Pistillode none. Fem. flowers : Ovary superior, 1- or

2-celled ; styles free, persistent ; stigmas laterally papillose

;

ovules 1 in each cell, pendulous from apex of cell. Fruit mem-
branous or drupaceous. See/ls pendulous ; albumen fleshy or

floury ; embryo axile, cyiindric, the radical end thickened, plumule
in a lateral slit.—Species about 15, cosmopolitan.

Perianth of slender hairs . . . .1. Typha.

Perianth of green scales . . . .2. SpAKGANnJM.

1. TYPHA, Linn. ; Fl. Brit. Ind. vl, 488.

Marsh herbs. Leaves erect spongy. Flowers small, in very

dense superposed cyiindric spikes, often intermixed with hairs

dilated at tip. Perianth of capillary hairs, or obsolete in the male.

Stamens 1 or more, connective thickened at the tip. Ovary often

reduced to a clavate-tipped hair, long-stalked, narrowed into a

capillary style with a clavate or filiform stigma. Fruit very

minute
;

pericarp membranous, indehiscent or follicular. Seed

with striate testa, albumen floury.—Species about 10, in temp,

and tropical regions.

Leaves 3-gonou8 above the sheath
;

pollen

4-globate \. T. elephantina.

Leaves semi-cyhndric above the sheath
;
pollen

simple 2. T. angustata.
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1. T. elephantina, Roxb. ; Fl. Ind. ni\ 566 ; F. B. I. vi, 489 ;

Watt, E. D.see vol 6. pt. 4. p. 207 ; Prain Beiig. PL 1102 ; Cooke
Fl. Bomb, a, 816 ; Kanjildl For. Fl. {ed. 2), 413. T. latifolia,

Edgew. in Proc. Linn. Soc. vi {1862), 194.—Vera. Pa/er.—Elephant
grass.

A tall bulrush, 8-12 ft. high. Leaves 1-1^ in. broad 3-gonous above
the sheath ; margins often undulate above the middle. Male spike
10-12 in. long ; rhachis clothed with short often forked hairs.
Flowers bracteolate ; bracts 3 or more. Anthers 1-5, ^^^^ in. long ;

pollen 4-globate. Fem. spike much stouter than that of the male,
G-10 in. long by ^-1 in, diara. ; the flowers mixed with clavate pistil-

lodes ; bracteoles with fasciate tips, much longer than the hairs
which are shorter than the lanceolate stigmas.

Dehra Dun, and Patri forest in swamps (Kanjilal) ; Moradabad (T.
T.) ; Bijnor (Stewart) ; Merwara (Lowrie). Distrib. : Marshes
in N. W. India and eastwards to Assam,' Bengal and Burma, extend-
ing beyond India to N. Africa. The leaves are often used within
the area of this flora for making mats and screens.

2. T. angustata, Chaub. db Bory. ; F. B. I. vi, 489 ; Watt E.
D. vol, 17, Pt. 4, 207 ; Prain Beng. PI. 1102 ; Cooke Flor. Bomb, ii,

815. T. angustifolia, Sibth. and Sm. (not of Linn.), lloxb. Fl.
Ind. iii, 567.—Vera. Pater,

A tall bulrush. Stems 5-10 ft. high. Leaves usually exceeding the
flowering stems, |-1 in broad, semi-cylindric above the sheath.
Spikes cylindric, the male and female spikes often separated by a
long interval. (See Aitchison in Trans. Linn. Soc. (N. S.) iii, 20
regarding the sometimes dioecious condition of this species). Fem.
spikes pale-brown, |-J in. in diam. ; the male flowers mixed with
clavate-tipped pistillodes ; bracteoles subspathulate, equalling the
linear stigmas, both longer than the hairs. Pollen simi^le.

More or less distributed through Northern India from Kaslimir to
Manipur and southwards to Sind and the Bombay Pres. and also
in Bengal and Coromandel. According to Roxburtrh this species is

found in similar ground as the former, and flowers at the same time,
but it is a smaller plant and much less plentiful. It closely resembles
the common European T. anguslifolia Linn., but differs by the
bracteoles equalling the stigmas. In Sind tho pollen is said to be
collected from the flowers and made into cakes and eaten by all
classes of natives.
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2. SPARGANIUM, Linn. ; Fl. Brit. Ind. vi, 489.

Flowers in globose unisexual heads, subtended by leafy bracts.

Perianth of 3-6 membranous scales. Stamens 2-3, connective

hardly produced at the tip. Ovary 1- rarely 2-ceUed ; style very
short, persistent ; stigma unilateral ; cells 1 -seeded. Drupes
obovoid, spongy ; endocarp tip perforated. Seed adherent to

the endocarp.—Species about 6.

S. ramosum, Huds. Fl. Angl: 401 ; F. B. I. vi, 490. S. carina-

tum, Buch.-Ham. ex Royle III. 408.—Bur-weed.

Stems erect, 1-4 ft. high. Leaves linear, triquetrous at the base, 2-5 ft.

long, 1 in. broad or less. Heads sessile on the branches of a panicle ;

male heads olive-brown |^-f in. in diam., deciduous ; fern, heads
1 in. in diam., in fruit ; scales linear, tips spathulate. Drupes
sessile, shortly beaked, ^ in. long, angled ; stigma Hnear.

N. Oudh, in the Bahraich district (Duthie). Distrib. : Punjab (T.

Thomson), and in Kashmir up to 5, 200 ft. also in Afghanistan
(Griff), and in Tibet (Watton) ; also in Burma and in N. Temp,
regions.

CXVII.—ARGIDE^.

Herbs with watery acrid or milky juice, usually glabrous, rarely

armed, stemless or with a short stock or corn or tuber ; or shrubs

with sympodial branches climbing by aerial roots. Le^wes of

shrubby species alternate, disticuous^ or spiral ; of herbaceous

species few, clustered or solitary, radical, sometimes appearing

without or after the flowers
; petiole with a sheathing base

;

lamina entire or lobed or pinnate or perforate, often with cata-

phyllaries at the base of the leaf-sheaths. Flowers 1- or 2-sexual,

sessile on a spadix which is more or less completely enclosed in

a green or coloured spathe ; when 1 -sexual usually monoecious

with the males towards the apex of the spadix, often with neuters

between them as well as above the males. Perianth none or of

scales, rarely cupular or urceolate. Stamens in the 2-sexual flowers

4-8, in the males 1 or more, distinct or confluent ; anthers 2-4-

celled, free or (in confluert stamen*) connate by means of the
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thickened connective, the cells discrete or conti^ous, free or
buried in the connective and opening usually by a terminal pore

;

rarely by a longitudinal slit ; pollen globose or ellipsoid, powdery
or conglomerate. Ovary sessile, 1-3-celled, style short or long,

stigma discoid or lobed ; ovules 1 or more in each cell, variously
inserted. Fruit of many small free or connate berries or drupes
adnate to tlie spadix. Seeds in each drupe or berry 1 or few,
usually embedded in pulp ; albumen copious scanty or none,
embryo axile, or in exalbuminous genera thick and with the
plumule in a lateral slit.—Species about 1,000, mostly in tropical

regions of both hemispheres.

Flowers 1 -sexual, monoecious, rarelj' {Ari'firnn

often) dioecious :

—

Water or marsh plants ; leaves entire ;

barren appendage none ; ovules ortho-

tropous :

—

Floating, stemless, aquatic herbs ; leaves

sessile, obovate-cuneate, in a rosette-

like tuft ; base stoloniferous . .1. Pistia.

Submerged or marsh plants ; leaves

tufted from a buried creeping root-

stock ..... 2. Cryptocoryne.

Terrestrial herbs :

—

Leaves and scapes rising directly from a
tuber-like hypogeal corm, the leaves

usually more or less lobed.

Spadix with a barren terminal append-
age :—
Male flowers stipitate ; flowers often

dioecious; leaves variously lobed;
ovules orthotropous

Male flowers sessile or nearly so

;

flowers always monoecious :

—

Flowers preceding the solitary leaf ;

males and females remote ; neu-
ters present above the females

;

leaves pedatipartite ; edges of

epatbe connate below ; ftvules

orthotropouB ....

3. Aris.ema.

4. Sauromatcm.
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Males and females contiguous or

nearly so ; neuters wanting ;

leaves 3-sect. ; segments pinna-
tifid ; edges of spathe free ;

ovules anatropous • .

Spadix without a barren terminal

appendage ; males and emales
separated by a belt of fusiform

pearly-white neuters ; flowers appear-

ing without the leaves ; leaves

3-sect ; segments pinnatifid ; ovules

anatropous .....
Leaves and scapes rising from a short

caudex prolonging a hypogeal rhizome
;

connective wider than the anther cells ;

flowers and leaves present together.

Leaves peltate ;

Spadix with a barren appendage, not
adnate at its base to the spathe ;

ovules many, parietal .

Spadix without an appendage ; ovules

many, parietal ; spadix quite fiee

from spathe ....
Flowers hermaphrodite, rarely a few 1 -sexual

;

spadix without an appendage ;
perianth

wanting ; epiphytic climbing herbs ; ovules

solitary, basal ; berries free . .

5. Amoephophallits.

6. Plesmokium.

7. COLOCASIA.

8. Remusatia.

9. SCINDAPSUS.

1. PISTIA, Linn. ; Fl. Brit. Ind. vi, 496.

A floating gregarious stemless stoloniferous herb. Leaves sessile,

obovate-cuneate, together forming an erect cup. Spathe small,

shortly stalked, tubular below, open above. Spadix adnate to

the back of the tube of the spathe, free above. Male inflor. of

a few sessile connate stamens beneath the apex of the spadix

;

cells opening by vertical slits, with a ring of minute confluent

neuters below them. Fem. inflor. a solitary ovoid-conic 1 -celled

ovary, style conical, stigma discoid ; ovules many, basal or sub-

parietal, orthotropous. Fruit membranous, few-seeded. Seeds

oblong or obovoid, testa at length rugose ; albumen copious,
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floury, oinliryo minute, apical, cuneiform.—A single si^ecies, dis-

tributed widely in most tropical and subtrop. countries. Pistia

is a link to Lemnaceaj from Aroideae.

P. Stratiotes, Linn. Sp. PI. 963 ; Roxb. Fl. Iml. Hi, Vil ; F,

B. I. vi, 497 ; Watt E. D. ; Prain Beng. PI. llOo ; Cooke Fl.

Botnb. u, 817.—Vern. Jal-Khumhi (Hind).

Roots of tufted simple white fibres ' clothed with fibrilla?. Leaves
obovate-euneate, rounded or retuse at the apex, variable in breadth

lJ-4 in. long, densely pubescent on both surfaces ; nerves flabellate,

converging within the margin. Spathe about ^ in. long, obliquely
campanulate, white gibbous and closed below, contracted about the
middle, dilated and suborbicular above.

Abundant within the area of this flora, floating on the surface of fresh

water-pools and tanks. Distrib. : Throughout India and in Ceylon ;

extending to most tropical and sub-tropical countries. It flowers in

India in the hot season, and the seeds ripen during the rains.

2. CRYPTOCORYNE, Fisch. ; Fl. Brit. Ind. vi, 492.

Aquatic or marsh herbs ; stem short or none or with a creeping

rootstock. Leaves broad or narrow. Spathe tubular, the margins
connate and with a transverse septum within below. Spadix
very slender, its tip adnate to the septum of spathe. Male
inflor. cylindric. Stamens 1 or 2, distinct ; anthers short, sessile,

truncate ; cells 2, with conical perforate tips, pollen vermiform.

Fem. inflor. a single whorl of connate 1 -celled many-ovuled ovaries

with a few neuters ; styles short, recurved ; ovules erect, ortho-

tropous. Fruit a fleshy sjTicarpium of connate coriaceous 2-valved

many-seeded carpels, the valves stellately spreading. ^S'ee^^oblong,

testa rugose ; albumen copious ; embryo axile
;
plumule sometimes

germinating in the fruit.—Species 26, in Trop. Asia.

C. retrospiralis, Kunth, Enum. Hi, 12 ; F. B. I. vi, 493 ; Prain
Beng. PL 1106 ; Cooke Fl. Bomh. ii, 818. Ambrosinia retrospiralis,

Roxb. Fl. Ind. Hi, 492.

An aquatic herb, usually submerged. Root of fleshy flbres. Stem
short or none. Leaves many, radical, 3-18 in. long, sessile, or with

a short stout petiole narrowly linear or lincar-lanccolatc, acute or

iinely acuminate ; midrib slender. Spathe subscssilc, about as long
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as the leaves, deep green striped with purple ; tube narrow, longer

than the limb, not or scarcely twisted ; limb glabrous closely twisted.

Ovaries 5-6, 3 or more ovuled ; stigmas orbicular.

Agra (Munro), and probably plentiful within the area of this flora.

DiSTRiB. : Bengal, Behar and mostly throughout India extending to

Burma.

3. ARIS-aiMA, Mart. ; Fl. Brit. Ind. vi, 497.

Tuberous herbs, with leaves and flowers usually contemporane-

ous. Leaves 1-3, trisect or pedate or verticillately 5- or more-sect.

Flowers 1 -sexual, usually dioecious. Sjpathe deciduous ; tube con-

volute ; limb acuminate or caudate, usually incurved. Spadix

included or exserted, always with a barren appendage, usually

long and filiform. Male flowers many, stipitate ; anthers 2-5
;

cells distinct or confluent. Fem. flowers densely crowded. Ovary

1 -celled; ovules 2 or more, basilar, orthotropous ; style short or

none ; stigma discoid. Neuter flowers none, or few and subulate.

Fruit a 1- or few-seeded berry. Seeds ovoid or globose ; testa

rather thick ; albumen copious ; embryo axile.—Species about 50

in Temp, and Trop. Asia and in N. Amer.

A. tortuosum, Schott. ; F. B. I. vi, 520 ; Watt E. D. ; Prain

Beng. PI. 1106; Collett Fl, Siml. 540. Arum curvatum, Boxb.

Fl. Ind. Hi, 506 ; Wight Ic. 788.

The specimens collected by Mr. P. W. Mackinnon in Dehra Dun
at about 3,000 ft. differ very considerably from the tjrpical A.

tortuosum of Schott, which is found abundantly on the Simla Hills

at a much higher-elevation. The tubers of the Dehra Dun plant

are usually much smaller, and the leaflets are very different, and

much more like those of A. hdliborifolium as depicted on p. 541

of Collett's Flora Simlensis.

4. SAUROMATUM, Schott; Fl. Brit. Ind. vi, 508.

Tuberous herbs. Leaf solitary, pedatipartite, long-petioled.

Flowers monoecious, preceding the leaves. Sjmthe shortly

peduncled ; tube cylindric, short, margins connate below ; limb

very long, narrow, open, reflexed. Spadix sessile, very long, with
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a slender barren appendage as long as the spat he. Male and fern.

inflorescences short and widely distant, dense-flowered and with a

few large clavate neuters close above the fern, flowers. Male
flowers : Anthers sessile, subcompressed, 4-lobed, contiguous

opposite, obovate- oblong, opening by terminal pores ; connective

prominent. Fem. flowers : Ovary oblong, 1 -celled, rounded at

the apex ; ovules 1-2, erect, basal ; style very short or none.

Fruit of obpyramidal 1 -seeded substipitate berries. Seed globose,

with an obconic strophiole ; albumen copious ; embryo axile,

—

Species about 8, in trop. and subtrop. Asia and in Trop. Africa.

S. guttatum, Schott ; F. B. I. vi, 508 ; Watt E. D. ; Collett Fl.

Siml. 542 ; Prain Beng. PL 1109 ; Cooke Fl. Bomb, ii, 824. Amm
sessiliflonmi, Poxb. Fl. Ind. in, 507.—Vern. Dliey Rohilkhand,

Nim-Kerowly (Fatehghar).

Tuber large. Leaf 6-12 in broad ; segments 7-15, variable, 2-15 in.

long by 1-3 in. broad, elliptic; acuminate, deep-green ; midiib and
veins impressed above, prominent beneath ; petiole stout often

spotted. Peduncle short stout. Spathe 12-28 in. ; tube ovoid nr

sub-globose ; limb Unear-lanceolate, thick, green or yellowish, iKsuallj'

with dark purple spots ; margins usually purple and undulate.
Spadix about as long as the spathe, with an a])])cn(lage 2-8 in. long.

Male injlur. \ in. long, about 3 in. above the fem. inllor. Anthers
densely packed. Fem. injlor. ^ in. long. Neuter flowers spreading,

close above the females.

Dehra Dun (Edgeworth) ; Fatehgarh (T. Hardwicke) ; Bundolkhand
(Burkill). Flowers during the hot weather, very fu'tid. Disthib.

Punjab Plain and up to 5,000 ft. on the Himalaya and east \va ids to

Nepal ; also in Bengal and in the Konkan and Deccan.

5. AMORPHOPHALLUS, Blumc ; FL Brit. Ind. vi, nVX

Tuberous herbs. Leaves appearing after the flowei-s, solitary',

.T-partite, segments pinnatisect. Sjxithe with an ojxm or convolute,

funnel-shaped or campanulate limb. ;S';x/r//a: ex.serted or included;

a])])endage laige, short or long. Inflorescence cylindric, den.se-

flowered, males and females contiguous, neut<>rs none. Male
fh)Wers. Stawevs 2-4, anthera sessile, cells oblong, pores apical.

Fem. flowers. Omrics globose, l-4-o<>lled, style, short or lone,

stigma entire or 2.4-lobe(l ; ovules solitary in each cell, eubbosal,
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anatropous. Fruit of subglobose or obovoid berries in clusters.

Seeds exalbuminous, embryo macropodous.—Species 30-40, in the

tropics of the old World.

A. campanulatus, Blume ; F. B. I. vi, 513 ; Watt. E. D. ; Duthie

and Fuller in Field and Garden Crops Hi, 6 t. 69 ; Prain in Beng.

PL 1109 ; Cooke Fl. Bomb, ii, 825. Arum campanulatum, Roxh.

Fl. Ind. Hi, 509.—Vem. 01 (of native cultivators), Zaminqand ;

Naghphanni-qand (Punjab).

Tuber depressed-globose, much warted, 8-10 in. in diam. dark brown.
Leaves appearing long after the flowers, 1-3 ft. broad ; segment
spreading, simple or forked

; petioles 2-3 ft. long, stout, warted,
dark-green with paler blotches ; leaflets 2-5 in. long, obovate or

oblong, acute, veins prominent. Peduncle stout, elongating in fruit

sheaths linear-oblong. Spathe 6-10 in. broad, pointed, strongly and
closely veined ; margins recurved, undulate and crisped, greenish-

pink externally and with pale blotches ; base within purple. Spadix
about as long as the spathe ; appendage, variable in shape and in

length up to 8 in., dark reddish purple. Male inflor. Sub-turbinate,
about 3 in. long ; anthers densely crowded. Fern, infior. 3 in. long
or more. Ovaries sessile, densely crowded, depressed-globose ; style

J in. long, stout, purple ; stigma large, 2-3-lobed. Berries obovoid
red, 2-3-seeded.

Largely cultivated within the Upper Gangetic Plain and often occur-

ring as wild. It flowers earty in the rainy season. Disteib. : Plains
of the Punjab and Bengal, both wild and cultivated ; also in the
Bombay Pres. and southwards to Ceylon. The tuberous roots of

this plant are much esteemed by the natives of India for their nutri-

tious and wholesome properties. The small tuberosities which are

found on the larger tubers are what they employ for sets, and are

planted in the same manner as potatos are in England. (See Pox-
burgh in Fl. Ind. iii, 510).

6. PLESMONIUM, Schott ; Fl. Brit. Ind. vi, 518.

Tuberous herbs. Leaves solitary, appearing long after the

flowers, 3-partite, segments jDinnatisect. Flowers monoecious.

Spathe with an open funnel-shaped limb. Spadix included,

appendage very small or none. Inflorescence cylindric, rather

lax-floM'ered ; males and females distant, with large obovoid

pearl-like or turbinate neuters interposed, and with small slender
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neuters scattered over the appendage (when present). Male
flowers : Stamens 2-4, anthei-s sessile ; cells oblong ; pores apical,

confluent. Fem. flowers: Ovaries globose, 1-3-celled, style

short, stigma 2-3-lobed ; ovules solitary in each cell, subbawilar,

anatropous. Fruit of red ovoid berries in clusters. Seeds exal-

buminous, embryo macropodous.

P. margaritiferum, Schott Syn. Aroid. 3i ; F. B. I. vi, 518;
Prain Beng. PL lUO. Arum margaritifer, Pooch. Fl. Ind, Hi,

6J2.~Vein. Kharhar (N. Oudh).

Tubers up to 6 in. in diam,, white and covered with warts. Leaves

\\ ft. in diam. ; leaflets few, 4-6 in. long, linear, acuminate ;
petiole

1^-2 ft., green. Peduncle 12-18 in., stout, pale-green streaked with

dark-green. Spathe 5-6 in. long by 4 in. broad, erect, broadly ovate,

obtuse, concave, loosely convolute below the middle, pale j'ellowish

green flushed with pink within, dark-purple at the base. S2)adix

stout, stipitate, obtuse, as long as the spathe. Male injlor. occupy-

ing the largest portion of spadix. Anthers very short pores con-

fluent. Neuter fioivers solid, obovate, smooth pearly-white, occupy

ing about \ of spadix between the anthers and the ovaries. Few.

/?.«. : Ovaries 2-3-celled, with one ovule in each ; stigmas large, round.

Dehra Dun (Mackinnon) ; Siwalik range (Lowrie) ; Roliilkhand

(Duthie) and eastwards through N. Oudh to Balrampur (l)uthie and
Burkill) ; also in Bundelkhand (Duthie). Distrib. : Bengal at

Dacca (C. B. Clarke) ; recorded also by Prain as occurring at Choi a

Nagpur and in C. and E. Bengal. Roxburgh mentions it under liis

Arimi margaritifer (in Fl. Ind. iii, 512) as a native of Hindustan,

whence it was introduced into the Calcutta Botanic Garden.

7. COLOCASIA, Linn. ; Fl. Brit. Ind. vi, 523.

Herbs, usually tall and coarse, tuberous or with a stout short

caudex ; leaves and flowers appearing simultaneously. Leaves

peltate, ovate-cordate ; i)otioles stout, sheathing lielow. Flowers

monoecious. Spathe on a stout axillary peduncle ; tube thick,

accrescent, persistent, the mouth constricted ; limb erect, decidu-

ous. Spadix shorter than the spathe, stout or slender ; male

and fem. inflorescence with usually interposed flat neuters, append-

age cylindric or subidato. Male flowers. Stamens 3-8, connate

in an obpyramidal column with an angular flattened apex ; anthei-s

linear-oblong, dehiscing by terminal pores. Fem. flowers. Orun/
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ovoid, 1 -celled, stigma sessile, discoid. Fruit of small obconic or

oblong berries. Seeds oblong, sulcate, albumen copious, embryo
axile.

—

Leaves with a bronze margin ; spathe dark
yellow . . . . . . . 1. c. nymphoeifolia.

Leaves not bronze margined . . . 2. c. Antiqvoriim.

1. C. nymphseifolia, Kunth Enum. Hi, 37 ; F. B. I. vi, 523 {in

jmrt) ; Watt E. D. and in Comm. Prod. Ind. 398 ; Prain Betig,

PI. 1112. Arum nymphoeifolium, Roxb. Fl. Ind. iii, 495 ; DC.
L'Orig. PI. Cult. 58.—Vem. Sar Kachhu (Beng.).

2. C. Antiquorum, Schott. ; F. B. I. vi, 523 {in part) ; Watt E,

D. and in Comm. Prod, of India, p. 398 ; Prain Beng. PI. 1112 ;

Cooke Fl. Bomb, ii, 829 ; DC. UOrig. PI. Cult. 58 ; DutJiie and
Fuller Field and Card. Crops, part iii, page 8, plate 75 ; Boyle III.

Him. 406 ; Wight Ic. t. 786 ; Arum Colocasia, Linn. ; Eoxb. Fl.

Ind. iii, 494.-—Vem. Ghuian, gagli, Kachdlu.

A tall coarse herb, tuberous or with a short stout caudex. Leaves

large, ovate, with a broad triangular basal sinus. Spathe 8-18 in.

long, caudate-acuminate, erect, pale-yellow. Roxburgh distin-

guishes 3 varieties besides C. nymphceijolia. They are 1, a dark
one from wet places, in which the roots never swell, but send out

many suckers and the leaves and petioles are more or less purple,

it is much eaten ; 2, one which grows on dry ground with dark
purple or bluish clouds ; 3, one like the last but all green. Of nym-
phaijolia which he describes as having repand leaves. He says

that he doubts if it is anything but a large aquatic state abundantly
wild on borders of lakes, with the subterraneous stem often as long

and thick as a man's arm, reddish petioles peduncles and leaves,

narrower leaves, and a shorter appendage ; all the parts are eaten

(Fl. Brit. Ind. vi, 1. c. 523.) Under the name of Tdro or Tania this

plant, Colocasia Antiquorum is well-known in most tropical countries,

and is much valued for its starchy tuberous rhizomes. It is best

known in the United Provinces as Ghuiyan, and is much growii on
the jjlains of the United Provinces, and up to 6,000 ft. on the outer

Himalayan ranges.

8. REMUSATIA, Schott ; Fl. Brit. Ind. vi, 521.

Herbs with tuberous rhizomes, emitting 3ong radical slender

shoots clothed with small bulbils. LeaJ solitary, appearing after
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the flowers ; lamina entire, peltate, petiole rather short. Spalhe

coriaceous, short-stalked ; tube convolut€, ovoid, accrescent over

the fruit ; limb broad or narrow, erect or spreading and rcflexed,

deciduous. Spadix very short, sessile ; male and fern, inflorescence

separated by neuters, appendage none. Male inflorescence form-

ing a clavate mass of densely packed angular flat-topped florets.

iSta7ne7is each with a fleshy connective bearing 2-3 small anther-

cells opening by terminal slits. Fem. florets forming a short

cylindric inflorescence. Ovary ovoid, 1 -celled ; stigma sessile

discoid ; ovules many on parietal placentas, orthotropous.

Fruit of small clustered berries. Seeds small, albuminous, embryo
axile.—Species 2, in India and Java.

R. vivipara, Schott ; F. B. I. vi, 521 ; Prain BeiKj.

PL 1113 ; Cooke Fl. Bomb, ii, 828. Aium viviparum, Roxl. Fl.

Ind. Hi, 496.

Tubers 1-1| in. in diara., in clusters from the crown ; bulbiferous shoots

0-12 in. long, simple or shortly branched, ascending, flexuous, bear-

ing at the nodes clusters of oblong squarrosely scaly bulbils j\-{ in.

long. Leaves ijeltate, 5 by 3^ to 18 by 12 in,, membranous, orbi-

cular-ovate or -cordate, acute or acuminate, with strong main nerves

and fine venation between them ; joetiole 6-12 in. long, the sheath

short. Spathe 4-5 in. long, coriaceous; tube 1-2 in. long, oblong

or ovoid, green ; limb 2-3 in. long, broadly orbicular-ovate or ovate-

cordate, golden-yellow. Sjnulix 1-lJ in. long. Male inflor. ^ in.

long.

Dchra Dun, in shady ravines (Duthie). Eastwards along the .Sub-

Himalayan tracts in Rohilkhand and Northern Oudh (Dutiiie).

Di.sTRiB. : kSubtrop. Him. from Kuniaon to Sikkini, u]) to 3,500 ft. ;

also on the Khasia Hills, and on Parasnath Hill in Cliota Nagpur ;

Konkan and South to Ceylon and Java. The plant rarely llowers,

but sends up long bulbiferous shoots from the crown of the tuber.

9. SCINDAPSUS, Schott ; Fl. Brit. Ind. vi, 541.

Robust climbing shrubs, tissues abounding in aciculur neeille^

Stems rooting at the nodes. Leaves ovate oblong or oblong-lanceo-

late, petiole 3V) in. long, sheathing, geniculate, the sheath oft«n

accrescent. Flowers 2-scxual, all fertile. Spatlic boat-shaped,

thick caducous. Sjmdix shorter than the spathe, sessile, cylin-
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dric, densevflowered. Perianth none. Stamens 4, filaments flat-

tened and thicker upwards, anthers terminal ; cells oblong, paralJcl

or divaricate, dehiscing by lateral slits. Ovary prismatic or ob-

pyramidal, 1-celled, flat on the top ; stigma sessile. Friiit of

fleshy obpyramidal berries in clusters, the apex coriaceous and

ultimately separating. Seed more or less reniform, arillate at

the base, testa hard, albumen none, embryo horse-shoe-shaped.

—

Species about 10, in Trop. Asia, Australia and Polynesia.

S. ofiacinalis, Schott. ; F. B. I. vi, 541 ; Watt E. D. ; Prain

Beng. PI. 1114 ; Kanjildl For. Fl. {ed. 2), 414. Pothos officinalis,

Roxb. Fl. Ind. I. 431.—Vern. Poriabel (Dehra Dun) ; Gaj-pijml.

Common in the sal forests of Debra Dun and Saharanpur {Kanji-

ldl, Vicary, Duthie), N. Oudh in the Kheri and Bahraich districts

(Duthie). The leaves are eaten as a vegetable, the stems yield

a fibre, and the berries are used medicinally. Disteib. : Trop.

Himalaya, eastwards to Sikkim and Bengal, also in Burma and
the Andamans.

CXVIII.—LEMNACEM.

Minute or small, gregarious, floating, aquatic herbs. Fronds

with or without capillary roots. Flowers moncEcious, 1-3, naked
CT enclosed in a membranous spathe, perianth wanting. Stamens

1-2, anthers 1-2-celled. Ovary 1-celled; style short; stigma

ti uncate or funnel-shaped ; ovules 1-6, basal, anatropous, semiana-

Iropous or orthotropous. Fruit 1 -several-seeded, indehiscent or

opening transversely. Seeds minute, albuminous, embrj'^o cylin-

dric, axile. Species 19 in 3 genera, in still water throughout the

world excluding the arctic regions.

Fronds with roots ; inflorescence with sj)atlie

of 2 male and 1 female flower.

Fronds with several roots . . . .1. Spieodela.

Fronds with one root . . . .2. Lemna.

Fronds without roots ; inflorescence without

spathe, of one male and one female flower 3. Wolffia
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1. SPIRODELA, Schleid. Under Leinna Fl. Brit. Ind. vi, or>Q.

Fronds with several roots, the basal portion with two lateral

pockets from one or both of whioh daughter shoots arise, these

remaining united with the parent or becoming detached. Flowers

appearing on the less vigorously growing side of the shoot, starting

with a delicate ventral leaf (spathe) followed by a pair of anther*

and a pistil. Anthers in an early stage 4-celled but soon appear-

ing 2-celled. Ovary with 2 anatropous ovules. Species 2, one
Indo-Malayan, the other widely distributed.

S. polyrrhiza, Schleid. Lemna polyrrhiza, Linn., Fl. Brit. Ind,

vi, 567 ; Praia Beng. PL 1117 ; Cooke, Fl. Bomb., ii, 832. L.

orbiculata, Roxb. Fl. Ind. Hi, 565.

1

Fronds \-^ in. long, broadly obovate or orbicular, rather thick, dark
green above usually purplish beneath, roots several, uj) to 10, in a
fascicle towards the basal end of the fronds. Spatlie 2-lipped.

Dehra Dun (Parker) growing with Azolla pinnata, R. Br.

DiSTRiB.: Temperate and tropical regions,

S. oligorrhiza, Hegehu. Lemna oligorrhiza, Kurz, with thinner narrower
fronds and 2-5 roots may also occur. It is common in Bengal.

2. LEMNA, Linn. ; Fl. Brit. Ind. vi, 556, ex parte.

Fronds with a single root. Ovary with 1-6 anatropous, semi-
anatropous or orthotropous ovules. Otherwise as for Spirodela.

Species 5 in tropical and temperate regions.

Fronds entire, branches soon detached . . 1. L. paucicostata.

Fronds serrulate at the tip, branches hastate
persistent . . . . . . 2. L. trisulca.

1. L. paucicostata, Hegelw. Fl. Brit. Ind, vi, 556 ; Praia Beng,
PI. 1117.

Fronds about J in. long, oblong or obovate-oblong, somewhat obUque
at the basal end, rather thin, nearly flat on both sides. Root-sheath
with a minute wing on either side at the b&^ root-cap acute*
Oviih solitary, orthotropous.
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Behra Dun (Parker). Moradabad (Thomson). Merwara (Duthie 4899),
Haldwani (Parker). Common on ponds and in shallow sluggish
streams. Flowers October. Disteib. : Cosmopolitan, tropical.

2. L. trisulca, Linn. Fl. Brit. Ind. vi, 557 ; Prain, Beng. PI.

1117 ; Cooke, Fl Bomb., ii, 831.

Fronds ^-f in. long, oblanceolate, the tip serrulate, daughter fronds
hastately attached to the parent shoot. Root-cap acute. Ovule
solitary, semianatropous.

Has not yet been collected in this area. Disteib . : Persia, Manipur,
China, etc.

Lemna gihha, Linn, is mentioned in the Fl. Brit. Ind. as occurring

throughout India but there seem to be no Indian specimens in

herbaria. Fronds suborbicular, very convex and greenish-white

beneath. Root-sheath elongate, cylindric, root-cap acute. Ovules

2-6, anatropous. Cooke, Fl. Bomb, ii, 832, records it for the Deccan.

3. WOLFFIA, Horkel. ; FL Brit. Ind. vi, 557.

The smallest of the flowering plants consisting of minute fronds

producing a daughter shoot in the median line at the hinder end.

Flowers breaking through the upper surface of the frond consist-

ing of a single male flower or stamen and one female flower or

pistil. Anthers in an early stage 2-celled but soon appearing one-

celled. Ovary with one orthotropous ovule. Species 12, mainly

tropical.

Fronds subglobose beneath . . , . 1. PF. arrhiza.

Fronds conical or subcyiindric beneath • 2. W. microscopica,

1. W. arrhiza, Wimm. Fl. Brit. Ind. vi, 557 ; Prain Beng. PI,

1117. W. Michelii, Schleid. Cooke Fl. Boirib. ii, 832.

Fronds -Jg in. long, subglobose or somewhat oblong, convex

above, globose beneath.

Dehra Dun (Parker). Disteib. : Europe, Bengal common, Kurz.

Bombay Tanks throughout the presidency common, covering the

water like a green scum, Cooke.

2. W. microscopica, Kurz. Fl. Brit. Ind. vi, 558 ; Prain, Beng,

PI 'lll7.

Fronds ^o i^^h long, flat above with a more or less conical rootlike

process beneath usually twice as long as the frond.
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Dehra Dun (Parker) common, usually associated with Lcmna pauci-

costata appearing earlier but ultimately replaced by Lemna. Flowers
September. Distrib. : Punjab, Bengal.

CXIX.—ALISMACE^.

Aquatio or marsh herbs, usually erect. Leaves radical or clus-

tered at the nodes of floating stems, entire, petioled, sometimes

pellucid-dotted or lineolate. Flowers pedicelled, 1- or 2-3exual or

polygamous, rarely dioecious, arranged in umbelled or panicled

whorls, usually white or pink ; bracts 3 or more, membranous,
bracteoles small. Perianth-segments 6, in 2 series ; outer 3

herbaceous ; inner petaloid, rarely absent. Stamens 6 or more,

rarely 3, hypogynous or perigynous ; anthers erect, basifixed,

2-celled, dehiscence by lateral or dorsal slits. Carpels 3-6 or more,

free, 1 -celled, sessile or stipitate on a flat or raised receptacle

;

style short or long, rarely none, subterminal or ventral, stigma

simple ; ovules 1 or more in each carpel, placentas on the inner

angle or with a solitary basilar ovule. Fruit of small achenes or

follicles. Seeds small or minute, exalbuminous, embryo straight

or conduplicate.—Species about 60, in temperate and tropical

regions.

Fruit indehiscent, of 3 or more achenes ; ovules
and seeds solitary ;

—

Stamens few, 6-9 ; receptacle flat ; flowers

2-sex . . , . . . .1. Alisma.

Stamens usually many, rarely as few as 6
;

receptacle globose or oblong ; flowers
1 -sex or polygamous . . . .2. Sagittaria.

Fruit dehiscent, of 6-7 follicles ; stamens 8-12
;

fls. 2-8exual ; ovules and seeds many . 3. Butomopsis

1. ALISMA, Linn. ; Fl. Brit. Ind. vi, 559-

Scapigerous stemless palustrine perennial herbs. Leaves lanceo-

late, cordate or sagittate. Flowers 2-sexual, ki umbelled or

panicled whorls, white or pink. Sepals 3. herbaceoua persistent.
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Petals 3, membranous, deciduous. Stamens 6 or 9, in two c .?^

three series; filaments filiform. Carpels few or many, receptacle '*

wnall ; stigma smaD, terminal ; ovule solitary, anatropous, basilar. ^ •

,

Fruit of few or many compressed or turgid coriaceous or hard- i

achenes. Seeds erect, basilar, testa membranous, embryo horse- '

shoe-shaped.—Species 6, cosmopolitan.

Leaves linear-ovate-lanceolate or subcordate,

5-7-nerved ; achenes membranous, com-
pressed . . . . . . . I. A. Plantago.

Leaves 11-17-nerved ; achenes hard, turgid :

—

Leaves coriaceous, orb-cordate or reniform

with rounded lobes and rounded or emar-
ginate apex . . . . . . 2. A. renijorme.

Leaves membr., broadly ovate-cordate, with

acute lobes and a narrow sinus . . 2. A. oligococcum.

1. A. Plantago, Linn. Sp. PI. 342; F. B. I. vi, 559; Watt

E. D. ; ColleU Fl. Siml. 546 ; Prain, Beng. PI. iiiP.—Water
Plantain.

EoofstocJc fleshy, swollen. Leaves radical, 6-8 in. long, erect or spread-

ing, linear ovate-lanceolate or subcordate, 5-7-nerved
; petioles up to

10 in. long, Scajje 1-4 ft. high, swollen and fleshy below. Flowers s^

in panicled whorls, ^ in, in diam. Sepals oblong, spreading in fruit.

Petals white or pink, the claws yellow. Stamens 6. Achenes 20-30

in a single whorl, membranous, compressed ; style ventral, twice as

long as the ovary, slender, deciduous.

Dehra Dun (Wallich). Distrib. ; Outer Himalayan ranges in marshy '\

ground from Kashmir eastwards, up to 7,000 ft, ; also in N. Bengal,

Manipur and Burma, extending to N, & S. Temp, regions.

2. A. reniforme, Don Prod. 22 ; F. B. I. vi, 560 ; Prain Beng.

PI 1119 ; Collett Fl. Siml 546 {in note).

Leaves coriaceous, lJ-4 in. long, often broader than long, orb-cordate

or reniform, 13-17-nerved ; tip rounded or emarginate ; nervules

very fine and close. Scape 1-3 ft. Flowers white, ^ in. in diam. in

large whorled panicles, branches and pedicels long. Sepals as long

as the petals, persistent, at length reflexed in fruit. Achenes 5-8,

turgid, dorsally ribbed ; endocarp thick, hard j style subterminal,

blender, persistent.
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, Rohilkhund near Pilibhit, and in the Bahraich district of N. Oudh
-.^ ^'(Duthie). DiSTBiB. : Marshes in N. C. & E. Bengal; also in the

Punjab Plain, ascending to 5,000 ft. in Kashmir and Kumaon

;

extending to the Khasia Hills and Australia, but not in Ceylon,

3. A. oligococcum, F. Mudl. Fragm. Phyt. Austral i, 223 ; F
B. I. vi, 560 ; Prain Beng. PI. 1119.

Leaves membranous, punctate, 3-6 in. long by 2-3 in. broad, broadly
ovate-cordate, with acute lobes and a narrow sinus, 11-17 nerved •

nervules distant. Panicle 6-9 in. long and broad ; bracts herbace-
ous, very large, lanceolate, the lower ones 1-3 in. long. Flowers
as in A. Plantago. Fruiting sepals reiaexed. Achenes 2-6, turgid,
dorsally keeled, keels tubercled ; endocarp thick, hard ; style very
short, terminal, deciduous.

Moradabad (T. Thomson). Disteib. : Marshes, in the plains of
Bengal and the Punjab, extending to the Swat Valley in the N. W.
Frontier Province ; also in Ceylon, Trop. Africa and Australia."

2. SAGITTARIA, Linn. ; Fl. Brit. Ind. vi, 561.

Erect stemless aquatic herbs, usually perennial. Leaves loner,

petioled, elliptic cordate or sagittate. Flowers I -sexual or poly-
gamous, in panicled or spicate whorls. Sepals 3, herbaceous,
persistent. Petals 3, membranous, deciduous, white. Stamens
in male flowers about 24, with only staminodes in the female
flowers, or 6-10 in the male flowers, with 9-12 in the hermaphrodite
flowers ; filaments filiform, compressed. Carpels very many,
crowded on a large globose or oblong receptacle, laterally flattened',

style ventral or apical, stigma papillose ; ovules solitary, basilar.
Fruit a globose or oblong head of flattened crested or winged
achenes. Seeds erect or basilar, testa thin, embryo horseshoe*
shaped.—Species about 15, in temperate and tropical regions.

Leaves rising above the surface of the water,
hastate or sagittate ; stamens about 24 in

the male fls., reduced to staminodes in the
fern, fls

, . . I. S. sagiUifolia.

Leaves floating, broadly ovate, deeply cor-

date, obtuse ; stamens 6-10 in the male
fls., 9-12 in the 2-sex. fls. . . . 2. S. guayanensis.
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1. S^. sagittifolia, Linn. Sp. PI 993 ; Roxb. Fl. Ind, Hi, 645 ;

F. B. I. vi, 561 ; Watt E. D. ; Prain Beng. PI. 1120 ; Cooke Fl,

Bomb, ii, 834. S. hastata, Don Prod. 22. Buchenau in EngL

and Prantl. Pflanzenf. Vol 2, p. 231, fig. 176.

Rhizome thick, stoloniferous. Leaves radical, 2-8 in. long, very vari-

able, the first leaves of the young plants slender and very acute^

the next one or two simply cordate-oblong, the rest sagittate, acute,

smooth, with more or less divergent basal lobes which are 2-3-nerved

and narrower than the upper part of the blade, which latter is oblong

or lanceolate, 5-nerved, the nerves extending from the top of petiole

to the apex of the leaf; petioles sometimes reaching nearly 2 ft.

long, 3-gonous. Scape 6-18 in. long. Flowers J-f in. diam., white,,

often with a purple claw, in 3-5 whorls along the scape, with usually

3 flowers in each whorl, the lower whorls female, the upper male,,

with longer pedicels ; hermaphrodite flowers occur, but rarely

;

bracts narrowly ovate, membranous. Sepals ovate, acute, much
smaller than the petals. Petals large, broadly obovate. Filaments

in male flowers many ; anthers sagittate. Achenes obliquely obovate,

flattened, apiculate, winged, the wings broad, entire or subcrenate.

Ajmir (Lourie) ; Agra (Monro) ; Moradabad (T. Thomson) ; N. Oudh^

Pilibhit and Gorakhpur (Duthie) ; Banda (Edgew.), Disteib. : In

the Swat Valley and other localities of the N. W. Frontier Province.

Plains of Punjab and Bengal ; extending to Europe, N. Asia and

N. America. The tuberous rhizomes are eaten in China, and the

plant is often cultivated as a food-plant.

2. S. guayanensis, H. B. K. ; F. B. I. vi, 561. Prain Beng.

PI. 1120. S. cordifolia, Roxb. Hi, 647. 8. Lappula, Don Prod. 22.

Petioles scapes and pedicels often more or less hairy. Leaves mem
branous, floating, 1-2 in. long, broadly ovate, deeply cordate, obtuse ;

lobes broad, acute or obtuse ; sinus broad or narrow ; nerves radia-

ting, obscure ;
petioles long or short. Scape 6-18 in. long. Flowers

2. in. in diam., white, in approximate irregular whorls ; pedicels

short, very stout ; flowers of lower whorls usually ternate, 2-sexual,

9-12-androus ; of the upper numerous and male and 6-10-androu8.

Petals obovate, erose. . Anthers cordate at base. Achenes many,

flat, surroimded by a broad toothed wing.

Moradabad (T. Thomson) ; D. Dun (P. W. M.) ; Banda (Edgew.).

DiSTRiB. : from the Punjab Plain to Bengal and Burma, but not in

Ceylon ; found in the Pen. and Malay Islands, also in China and in

Trop. Australia.
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3. BUTOMOPSIS, Kunth ; Fl. Brit. Ind. vi, 562.

Annual erect scapigerous marsh herbs with milky juice. Leaves
rawiical, elliptic-acute. Flowers 2-6oxual, umbelled on a scapo
exceeding the leaves ; whorls bracteate, sometimes superposed.
Perianth seffments 0, in two series. Sejxils 3, herbaceous, persis-

tent. Petals 3, larger than sepals, membranous, white, fugacious.

Stamens usually 9, In-pogynous, 6 outer in pairs opposite the sepals,

fiometimes one of a pair absent ; 3 inner single, opposite petals,

sometimes 1 or more replaced by a pair, filaments filiform, anthers
oblong. Carpels 6-9, whorled on a flat receptacle, sessile and
shortly connate below, 1 -celled, style short, stigma somewhat
-external at ai^ex of style ; ovules many, small, on reticulate

parietal placentas, ascending, anatropous. Fruit of 6-7 erect
membranous follicles. Seeds many, minute, smooth ; embryo
conduplicate, horseshoe-shaped.—Species 2, in Asia, Africa and
Tropical Australia.

B. lanceolata, Kuiith Emim. PI. Hi, 165 ; F. B. I. vi, 562

;

Praia Beng. PL 1120 ; Cooke Fl. Bomb, ii, 835. Butomus lanceo-
latus, Rozb. ; Fl. Ind. ii, 315.

Rhizome small, emitting leaves above and fibrous roots below. Leaves
membranous, 2-6 in. long, elfiptic lanceolate, acute, entire, narrowed
into the petiole ; main nerves 5-7

; petioles dilated at base, up to
8 in. long. Sc€.pe usually longer than the leaves, stout, bearing an
umbel of 3-20 flowers at its apex ; bracts scarious, ovate, acute

;

pedicels very variable in length, 1-6 in. long. Sepals 3, herbaceous^
elliptic, obtuse, reticulately veined, persistent. Petals white fuga-
cious. Follicles 6-7, reticulately veined, tapering into short beaks.
Seeds many, oblong, with rotmded ends, dark brown, shining.

Merwara (A. E. Lourie), ^Moradabad (T. Thomson). Distrib, : Plains
of India and South to Bombay Presidency ; also common in Bengal
rice-tielda ; extending to Australia.

CXX.—NAIADAGES.

Marsh herbs, stemless, scapigerous, rootstock tuberous or creep-
ing or 'aquatic submerged or floating. Leaves sheathing at the

d2
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base. Flowers l-or 2-sexual, usually green and inconspicuous, in

spikes, racemes or terminal or axillary peduncled spadices ; bracts

small or 0. Perianth or of 3-4 inferior, valvate segments or

tubular and very delicate. Stamens 1-6, hj^pogynous, free in

2-sexual, solitary or connate in male flowers ; anthers 1-2-celled,

Carpels 1-6 ; ovules 1 or more in each carpel, erect or pendulous

;

style long or short ; stigmas 2-3 capillary or more often simple.

Fruit of utricles, achenes, follicles or small drupes. Se^ erect,

pendulous or laterally peltate, testa coriaceous or somewhat fleshy,

albumen 0, embryo fleshy, straight. Species about 150, tem-
perate and tropical.

Flowers 2-sexual, perianth of 1-4 sepals.

Sepals 1-3, white or coloured ; stamens 6 or

more ....... 1. Apokogeton.

Sepals 4, green ; anthers 4, sessile . . 2. Potamogeton.

Flowers 1 -sexual, perianth or hyaline.

Style long with obhque peltate stigma,
achenes 2-9 ...... 3. Zankichellia.

Style 0, stigmas 2-4, achene solitary . . 4. Naias.

1. APONOGETON, Thunb. ; Fl. Brit. Ind. vi, 564.

Scapigerous, aquatic herbs, rootstock tuberous crowned by
numerous root fibres. Leaves oblong or linear-lanceolate, floating

or submerged. Flowers bisexual on long scapes bearing solitary

or geminate often unilateral spikes which when young are enclosed

in a conical fugacious sheath. Perianth of 1-3 equal or unequal
white or coloured segments or obsolete. Stamens 6 or more

;

filaments subulate, unequal, persistent ; anthers didymous.
Carpels 3-6, each 2 or more ovuled ; style short or ; stigma

discoid or decurrent, persistent ; ovules basal, anatropous. Fruit

of coriaceous foUicles. Seeds oblong or cylindric, sometimes
ribbed. Species about 22, Africa, Madagascar, tropical Asia and
Australia.

Leaves floating, spikes dense, carpels 4-8-

seeded . . . . . . . \. A. monostachyon.

Leaves mostly submerged, spikes not dense,

carpels 1-2-seeded . . . . . 2, A. crispum.
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1. A. monostachyon, Linn. f. Suppl. (1781) 27:/; Bozb. Fl.

Ind. it, 2J0 ; F. B. I. vi, 664 ; Wait, K, D. ; Prain, Beng. PI.

1122 ; Cooke Fl. Bomb, it, 837. A. natans (L.) Engl, and Krause,

Pfianzenr. iv, 13, p. 11. Vern. .Jechu.

Rootstock J4 in. diam. stoloniferous, edible. Leaves 2^-8 in. long by
|-U in. floating, oblong or linear-oblong, base cordate, acute or
rounded at the apex, with 3-5 nerves on either side of the midrib
and distinct cross nerves, petiole slender, subtrigonous much longer
than the blade. Spike solitary densely flowered. Sepals obovate,

-jVj
in. long about as long as the stamens. Stamens 6, anthers bluish-

purple. Carpels 3. Follicles exceeding the sepals, seeds 4-8, longi-

tudinally ribbed.

Throughout the plains (Royle.) Like most water plants this has
been seldom collected, I have seen none from the Gangetic Plain.
DiSTRiB.: Behar" (Hope), S. India (Wight), N. Australia.

2. A. crispum, Thunb. Nov. Gen. iv (1781) 78 ; F. B. I. vi, 564 ;

Prain, Beng. PI. 1122. A. undulatum, Roxb. Fl. Ind. ii, 211.

Rootstock \-\ in. diam. stoloniferous, edible. Leaves mostly sub-
merged, blade linear-lanceolate or oblong, 4-6 inches long or longer,
3-7 longitudinal nerves and numerous tine cross nerves, petiole

compressed, shorter than the blade. Spike solitary, the flowers dense
at first but ultimately rather lax. Sepals oblong, ^ inch long, about
twice as long as the stamens. Staynens 6. Carpels usually 3. Seeds
oblong usually 1,, sometimes 2, smooth.

The plains, Saharanpur. Distrib.: Bengal, Burma.

2. POTAMOGETON, Linn. ; Fl. Brit. Ind. vi, 565 ; P
Ascherson and P. Grsebner, Pflanzenreich, IV, IL

Annual or perennial aquatic herbs, rootstock creeping. Leaves

submerged or the upper floating, opposite or alternate, stipules

intrapetiolar. Flowers bisexual, small, greenish, in spikes on an
axillary or leaf-opposed peduncle arising from a membranous
sheath, bracts 0. Perianth of 4 concave green valvate segments
(sometimes regarded as outgrowths of the connectives). Stamens

4, anthers sessile at the base of the perianth-segments, didymous.
Carpels 4, free, sessile ; ovule one, campylotropous from the inner

angle of the carpel ; stigma subsessile or decurrent, persistent.
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Stem terete, sparingly branched. Leaves usuallj' 1-1.^ in. long, sessile,

amplexicaul, ovate or ovate-lanceolate, cordate, obtuse, membranous
translucent, 5-7-nerved on either side of the midrib ; stipules small,

caducous. Spikes dense at first becoming laxer, up to 1 in. long.

Sepals y\j in. long including the distinct claw, limb elliptic-obovate.

Drupehts \ in. long, obliquely ovoid, scarcely keeled, with a distinct

usually hooked beak.

Throughout the area, common. Dehra Dun, Bundclkhand (Duthie).

Flowers apparently all the year round. Distkib.: N. Hemisphere
and Australia.

4. P. crispus, Linn. Sp. PL (1753) 126 ; F. B. I. vi, 566 ; Prain,

Beng. PL 1123 ; Cooke Fl. Bomb, ii, 838.

Stems slender, compressed, branched. Leaves l-2i by |-| in. linear or
linear-oblong, crisped and finely serrulate, translucent, sessile,

3-nerved ; stipules small caducous. Spikes up to ^ in. long, few-

flowered, lax. Sepals yij in. long including the daw, limb t^uborbi-

cular. Drupelets ^ in. long, obliquely ovoid, tipped with a com-
pressed curved beak.

Throughout the area. Dehra Dun, Moradabad, Agra, Kheri. Firs.

March, April. Distrib.: Cospaopolitan excepts. America.

5. P. pectinatus, Zmw. Sp. PI. (1753) 127 ; F. B. I. vi, 567 ;

Prain, Beng. PL 1123; Cooke FL Bomb, ii, 838. P. pusillus,

subsp. flabeUatus, Hook. f. F. B. I. vi, 567.

Stems filiform, usually much dichotomously branched. Leaves 1-4 by

-j\j in. or much narrower usually 3-nerved with the lateral nerves

close to the recurved margins ; stipules sheathing with short free

points, 2 in. long or less. Spikes about an inch long, flowers few in

distant whorls. Sepals ^,; in. long, limb broadh' obovate. Drupelets

|-^ in. long, oblique, broadly ovate or almost semicircular with a

very short beak, scarcely keeled.

Throughout the area. Saharanpur, Agra, Merwara. Firs. October,

March (probably all the year round). Distrib.: as for P. crispue.

P. filifonnis, Pers. Synops. I (1805), 152 ; A. Bennett, Journ. Bet.

XXXIII (1895), 372.

Closely resembles P. pectinatus. Leaves filiform 1 -nerved. Drupelets

j', in. long.

Gwalior (Maries in Herb. Mus. Brit.) fide Bennett, 1. c. 1 have not

seen this species from our area.
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3. ZANNICHELUA, Lian. ; Fl. Brit. lad. vi, 568. Graebner,

Pflanzenreich IV, 11, p. 153.

Aquatic slender herbs of brackish or fresh water. Leaies submerged,
linear, pseudoverticillate at the flowering nodes; stipules amplexi-
caul or sheathing. Flowers monoecious, mSnute. Male flowers

pedunculate, perianth 0, anthers adnate to the excurrent connectives.

Female flowers with a hyaline cupular perianth, carpels 1-8 usually 4,

style short or long, stigma peltate, ovule solitary, pendulous. Fruit

of compressed coriaceous carpels, seed oblong. Species 2 ; absent
only in Australia.

Z. palustris, Linn. Sp. PI (1753) 969. F. B. I. vi, 568 ; Prain
Beng. PI. 1124 ; Cooke Fl. Bomb, ii, 840.

Stem filiform, rooting. Leaves J-3 in. long ai'TV ^^- wide. Peduncle

^jj in. long. Fruits distinctly stipitate, tipped with a long style.

Dehra Dun (Parker). Punjab : Central Provinces : Behar (Hooker),

4. NAIAS, Linn. ; Fl. Brit. Ind. vi, 568.

Submerged annual aquatic herbs. Leaves opposite or whorled,

sessile. Flowers minute, usuall}'' monoecious. Maleflowers perianth

double, outer tubular or inflated, entire or 4-fid or wanting, inner

hyaline. Stamen 1, adnate to the inner perianth, anther 4-, rarely

1 -celled. Female flowers perianth or hyaline and adnate to the

solitary sessile carpel, style cylindric, stigmas 2 or 3, ovule basal

erect anatropous. Frnit an oblong achene. Seed hard, embryo
straight. Species 32, cosmopolitan.

Leaves coarsely toothed, almost pinnatifid.

Flowers dioecious . . . . .LA'', marina.

Leaves finely toothed. Flowers monoecious.

Leaves with 6-10 teeth on each side. An-
thers 1 -celled . . . . . 2. N. minor.

Leaves with 30-50 minute spinules on either

side. Anthers 4-celled . . . .3. N. graminea.

1. N. marina, Linn. Sp. PL (1753) 1015 ; Eendle, Pflanzenr,

IV, 12, 7. N. major, Allione. F. B. I. vi, 569 ; Prain, Bena.
PI 1125.
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Stem rather stout (for the genus), toothed, fragile. Leaves h-l^ in.

long> subteniately whorled, linear, almost pinnatifidly toothed, teeth
4-8 on either side and a few on the back ; sheath with rounded sides

entire or minutely denticulate. Out>r perianth (or spathc) present

in the male flowers. Anthers 4-celled.

There are no specimens from the area but as it is found in Kashmir,
Afghanistan, Sind, Central Provinces, Bengal, etc., it is certain to

occur. DiSTRiB. Cosmopolitan.

2. N. minor, Allione, Fl. Pedem. ii (1785) 221 ; F. B. 1. vx^

569; Prain, Bevg. PI 1125 ; Cooke, Fl Bomb, ii, 840 ; Rendle,.

I.e. 14.

Stem very slender, much-branched, fragile. Leaves |-| in. long, very
narrowly linear, teeth small 6-10 or in vigorous examples 12-15 on
either side ; sheath rounded or truncate, toothed. Outer jj^riantk

present in the male flowers. Anthers 1 -celled.

Bundelkhand (Duthie 7092). Haklwani (Parker). Disteib. C. & S^
Europe and N. Africa to Japan.

3. N. graminea, / d. Fl. Egypte (1812) 282, t. 50, fig. 3 ; F. B.
J, vi, 569 ; Pram Beng. PI 1125 ; Rendh, I c. IS.

Stem slender, fragile, intemodes short towards the apex of the stem
making the plant plumose. Leaves |-H in. long, ternately whorled
or fascicled, very narrowly linear or subulate, teeth very minute
30-50 on either side ; sheath with prominent erect linear, denticulate
auricles. Outer perianth wanting in both sexes. Anthers 4-ceDed.

Dehra Dan (Parker) common. Firs. Aug. -Sept. Disteib. most parts
of the old world.

CXXI.—ERIOCAULACE ?E,

Marsh or aquati scapigerous herbs. Leaves ' arrow with sheath-

ing baee^^, grass-like, rosulate when the st«ms are short, Floxoera

very minute, in involucrate heads, bracteate, unisexual, usually

monoecious, perianth inferior. Male fioicers : sepals 2-3, free, or

connate and e<"iually or spathaceously divided ; petals 2-3, equal

or unequal, often very obscure, inserted on the top of a clavate
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elongate stipes or core 11a-tube ; stamens 6 or fewer, some often

reduced to filaments, anthers dorsifixed
; pistillode minute or 0.

Female flowers : sepals 2-3, usually free, caducous ; petals 3,

rarely 2 or 0, persistent, spathulate or oblanceolate, usually ciliate

or villous and with a black gland ; ovary free 3-, rarely 2-celled,

ovules solitary in the cells, pendulous, orthotropous, style 1, stigmas

3-2, slender, with sometimes interposed lobes or appendages.

Fruit a membranous loculicidal capsule, testa coriaceous, striolate

and often papillose, embryo outside the floury albumen. Genera

9, species 550, mainly tropical.

ERIOCAULON, Linn. ; Fl. Brit. Ind. vi, 571.

Petals free in both sexes. Stamens twice as many as petals

(or fewer by abortion). Species over 200, tropical and subtropical

Anthers white ; heads glabrous . 1. E. Sieboldianum.

Anthers black.

Heads more or less villous.

Involucral bracts obtuse.

Heads ^-^ in. diam. floral

bracts not acuminate

;

female sepals boat-shaped 2. E. trilobum.

Heads T-i in. diam. floral

bracts long acuminate

;

female sepals very narrow 3. E. quinquangulare.

Involucral bracts acute . . 4. E. pseudoquinquangvlare.

Heads glabrous . . . 5. E. Hamiltonianum.

1. E. Sieboldianum, Sieb. et Zucc. ex Steud. Syn. PI, Cyp. II

(1855) 272 ; F. B. I. vi, 577 ; Prain, Beng. PI. 1127 ; Cooke, Fl,

Bomb, n, 845 ; ColleU, Fl. Siml. 549, 1. 180. Ruhland in Pfianzenr,

IV, 30, p. Ill, fig. 15 A-G. ; Fyson Journ. Ind. Bot. Ill, 15 t, 50,

51,

Annual. Leaves ^-2 in. long, narrowly linear, subulate or setaceous.

Scapes \\-6 in. high, slender ; heads -^-^-^ in. diam. globose or ovoid,

glabrous, pale or sometimes purplish ; bracts glabrous, scarious,

obtuse, shorter than the heads ; receptacle columnar, glabrous or

nearly so. Floral bracts similar to the involucral but narrower and
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subacute, pale or dark, usually with a dark central band and narrow
scarious margins. Male calyx spathacoous, limb ovate, acute, irre-

gularly tridentate ; petals very minute ; anthers white. Female
sepals 3, 2 or 0, narrow ; petals ; style long, stigmas 3, filiform.

Dehra Dun (Duthie, etc.) abundant in rice fields, Saharanpur, Morada-
bad (Thomson), Dholpur (Jameson), Shahjahanpur (Duthie).
DiSTRiB. : Throughout India, China, Japan.

2. E. trilobum, Buck. Ham. ex Koem. in Linncea XXVII (1856)
646 ; F. B. I. vi, 583 ; Prain, Beng. PI. 1127 ; Cooke Fl. Bomb.
tt, 848 ; Ruhland, I. c. 74 ; Fyson, Journ. Ind. Bot. II, 206, t. 10.

E. Sollyanum, Royle, III. Bot. Himal. (1839) 409, t. 97. f. I.

Stem 0. Leaves 1-3 by ^-^-^ in. linear ensiform, not red when dry. Scapes
3-8 in. high ; heads ^-^ in. diam. globose, blackish grey, somewhat
white villous ; bracts oblong, obtuse, glabrous, pale brown, at first

radiating beyond the head ultimately reflexed ; receptacle columnar,
villous. Floral bracts narrow'ly obovate-cuneate, obtuse or acute but
not acuminate, biackish-green with short white hairs on the back.
Male calyx with the 3 sepals connate to about the middle in a spathe ;

petals stipitate, minute ; anthers black. Female sepals obovate-
oblong, boat -shaped, more or less keeled, with white hairs on the
back ; petals narrowly linear-spathulate ; style divided half May
down into 3 filiform branches.

'Shahjahanpur (Duthie 4476, mixed with E. Sieholdiannm) Lalitpur
(Duthie 7049). Throughout India from Dharamsala to Bengal and
south to Malabar ; Madagascar, Zanzibar.

Note.—Under the Vienna Conference rules the name for this plant
should be E. Sollj'anum, Royle, but I have thought it better to adhere
to the name used in Ruhland's Monograph and all Indian florae.

3. E. quinquangulare, Linn. Fl. Zeyl. (1747) 48 ; F. B. I. vi, 582;
Prain, Beng. PI. 1127 ; Cooke Fl. Bomb, ii, 849 ; Ruhland, I c.

85 ; Fyson, Journ. Ind. Bot. ii, 204, t. 9.

Stem short or 0. Leaves 1-4 by -^-q-^ in. linear ensiform, usually reddish
when dry. Scapes numerous 3-8 in. high ; heads ,-J in. diam.
globose or somewhat ovoid, densely white villous ; bracts obovate
or cuneate, obtuse, glabrous, pale straw-coloured, ultimately re-

flexed ; receptacle globose or columnar, villous. Floral hract^

similar to the involucral but narrower and long acuminate, light or
dark brown. Male calyx spathaceous, oblong-spathulate, obtuse.
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-fcip penicillate ; petals stipitate, minute, pilose ; anthers black.

Female sepals narrowly oblanceolate-spathulate, hairy
; petals similar

*but narrower ; style short, branches 3, long, filiform.

"Bundelkhand (Duthie 7048). Disteib. Throughout India except the

arid N. W, and in Ceylon^

4. E. pseudoquinquangulare, Ruhl. Pflanzenr. IV, 30 (1903),

73.

Stemless. Leaves 2-3 by } in. linear, acute. Scapes 4-9 in. high,

numerous ; heads ^ in. diam. globose, densely white villous ; bracts

oblong-lanceolate, acute, glabrous, reflexed, yellowish-grey ; recep-

tacle pilose. Floral bracts obovate-oblong, acuminate, black, hairj^

on the back. Male sej^als connate high up in a spathe, acute, ciliate,

greenish black ; petals ciliate : anthers black. Female sepals

obovate acute, boat-shaped, crested
;

petals linear-oblong, ciliate ;

stvle short, branches 3.

"Saharanpur (Botanic Gardens, Lehmann) fide Ruhland, I have hot
seen this species the description being taken from Ruhland.

5. E. Hamiltonianum, MaH. in Wall. PI As. Bar. Ill (1832)

29 ; Ruhlandy I. c. 107 ; Fyson Joum. Ind. Bot. II, 313, t. 33.

Stemless. Leaves 2-3^ in. long, linear-lanceolate. Scapes 4-10 in.

high, numerous ; heads ^-^ in. diam. conical, glabrous, 5ellowish
brown ; bracts obovate, obtuse, glabrous ; receptacle pilose. Floral

bracts cuneate-obovate, more or less acuminate, yellowish. Male
sepals 2, falcate-oblong, acute, glabrous

; petals ; anthers black.

Female sepals 2, free, similar to the male
;

petals 3, linear, obtuse ;

style with 3 short filiform branches.

Dehra Dun (King) fide Fyson 1. c. Ill, p. 106. I have seen no speci-

mens from our area. Distrib. Assam.

CXXn.—CYPERACEaE.

Grass or rush-like herbs. Ste7yi8 solid, very rarely with nodes*

usually triquetrous. Leaves 3-farious or wanting, usually near the

base of the stem ; sheaths tubular usually closed ; ligule or a
short prolongation of the mouth of the sheath opposite the blade.

Flowers minute, 1-2-sexual, solitary in the axils of scales (" glumes ")
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forming " spikelets " that are solitary or variously arranged.

Perianth or of hypogynous bristles or scales. Stamens 1-3,

anthers linear, basifixed, filaments flattened. Ovary 1 -celled,

superior, style with 2-3 stigmatic branches. Fruit a compressed
or trigonous nut. Seed erect, embryo small, basal, median, en-

closed in the floury albumen. Plants of wet or marshy situations

universally distributed.

Nut not enclosed in a utricle.

Flowers 2-sexual.

Flowering glumes distichous.

Glumes usually many, rachilla of spike-

let persistent.

Stigmas 3, nut triquetrous

Stigma« 2, nut flattened.

Nut latte rally compressed
greatest width radial

rachis

1. Cyperus,

i.e,, us
to the

Nut dorsally compressed i.e., its

greatest width tangential to the

rachis .....
Glumes few, rachilla of spikelet decidu-

ous.

Stigmas 2, nut compressed
Stigmas 3, nut triquetrous.

Fertile glumes 1-3, winged .

Fertile glumes 1-12 not winged

Flowering glumes spirally arranged or
sometimes the lowest subdistichous.

Style- base constricted or articulated

above the nut.

Leaves 0, hypogynous bristles almost
always present ....

Leaves usually present, hypogynous
bristles 0.

Leaf-sheaths usually glabrous, style

I>ersi8tent or if deciduous not
leaving a button on the nut

Leaf-sheaths with long fine hairs,

style glabrous deciduous leaving
a button on the nut .

2. Pycrevs.

3. Juncellvs.

4. Kyllinga.

5.

G.

Courtoisia.

Mariscus.

7. Heleocharis.

8. FimbristiiUi.

9. Bulbostylis.
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Style-base passing gradually into the

nut, sometimes deciduous and leaving

a small apicuius.

Bristles linear, filiform or . . 10^ Scirpus.

Bristles 2-seriate, the inner scale-like

or 11. Fuirena.

Bristles 6, cut into narrow segments 12. Eriophorum.

Bristles 2, scale-like enclosing the

nut . . . . . .13. Lipocarphd.

Flowers 1 -sexual, nut bony usually white or

pale, polished . . . . .14. Scleria.

Nut enclosed in a utricle . . . .15. Carez.

1. CYPERUS, Ldnn. ; Fl. Brit. Ind. vi, 597.

Perennial or annual herbs, tufted or with creeping root-stocks.

Leaves usually only at the base of the stem, occasionaUy reduced

to sheaths. Spikelets in solitary globose or umbellate heads or

spikes, bracts one or more, leafy, immediately below the ioflores-

cence, bracteoles usually similar but smaller below the secondary

divisions of the inflorescence. The spikelets composed of several

or many distichous glumes the two lowest being empty and differ-

ing in size and shape from the rest which are equal and deciduous

from below upwards, the uppermost 1-3 sterile or empty. Hypo-
gynous bristles 0. Stamens 1-3 ; anthers linear or oblong, some-

times apiculate or crested. Ovary usually trigonous ; style short

or long or 0, branches 3. Nut trigonous, rarely compressed or

globose. Species about 300 in all warm and temperate regions.

The following key cannot be used for depauperated specimens

which can only be identified by comparison with normally deve-

loped ones.

I. Spikelets digitate or clustered not spicate

or racemose.

Annuals, slender or cfespitose.

Flowering glumes mucronat^ . . 1. C. nncincifus.

Flowering glumes obtuse.

Spikelets in dense compact heads . 2, C. difformu.



Cyperus.] CYPERACE.E. 323

Spikekts in twice compound umbels.

Nut globose, white . . . 3. C. jiavidtis.

Nut triquetrous, brown . . -t. C. amabiha.

PerenniaLj.

Spdkelets white or pale straw-colour in

heads 5. C. mveus.

Spikelets in compound umbels, leaves

broad 6. C. diffusvs.

II. Spikelets spicate (sometimes very shortly)

rarely subracemose.

A. Annuals.

bpikelets very shortly spicate.

Spikelets f-£ in. long ; stamens 3. 7. C, compressus.

Spikelets usually J-J in. long;

Stamen 1 . . • • 8. C. aristatus.

Spikelets in an elongate subrace-

mose spike . • • . 9. C. Ina.

B. Perennials.

Inflorescence a large compound
umbel.

Bracts (the longest) usually much
exceeding the inflorescence.

1. Spikelets ^ in. long or less

Rachis of the spikes glab-

rous.

'

(a) Spikelets numerous
in an elongate

spike.

Rachilla of spike-

lets narrowly

winged . . 10. C. eUuainoide-a.

Rachilla of spike-

lets conspiculously

winged.

Wings of rachilla

persistent.

Spikes digitate 11. C raiicUva,
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Spikes at least

some pedun-
• cled . . 12. C. exaltatus.

Wings of racliilla

deciduous . 13. C. digitatus.

(b) Spikelets 3-8 in short

spikes.

Stem at base nodo-
sely thickened,

spikelets usually

dark colored . 14. C. rotundus.

Stem at base not
nodose, spikelets

usually pale

yellowish-brown. 15. C. esculentus^

Rachis of the spikes scab-

rid pilose . . . 16. C. pilosus.

2. Spikelets | in. long and
over.

Spikelets numerous in

elongated spikes.

Spikelets —q-^ in.

broad, glumes dis-

tinctly overlapping.

Rachilla not winged,
spikelets rather

remote . . 17. C. procerus,

Rachilla winged,
spikelets crowded 18. C. tegetum.

Spikelets very slender,

glumes y-g- in. long,

not or only slightly

overlapping . . 19. C distans.

Spikelets 3-8 in. short
spikes . . . 14. C. roturtdus.

Bracts of the inflorescence half

as long as the rays or less . 20, C. corymtostis.

Inflorescence congested rays if pre-

sent short. (See also C. rotun-

dus) 21. C bulbous.
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1. Cyperns uncinatus, Poir, Encyc. Method. i\ 7, 247. (1806)
Cooke, Fl. Bomb, ti, 862; Collett, Fl Siml. 654 C. cuspidatus,
H. B. K. Nov. Oen et Sp. i, 204 (1815) ; F, B. I. m, 598; Prain ,

Beng. PI. 1141.

A slender annual glabrous plant, 1^ ins. to 6 ins, in height with several
to many flowering steins. Leaves all arising from near the base
narrowly linear, apex tapering above to an acute or acuminate apex,
IJ ins. or less in length, ^,^5 in. broad, sheaths pale to reddish brown,
soon split down one side but not becoming fibrous. Each stem
ending in a compact nearly globose head i to | in. in diameter of
5 to 23 sessile spikelets, or, most often, several of the spikelets are
replaced by branches which themselves end in heads of spikelets ;

bracts of the principal head 3 to 6, leaf-like but usually longer.
Spikelets 8 to 20 flowered, up to | in. long. Glumes, when spread open,
ovate, -j^y in. long, chestnut brown, keel wiih 3 nerves of which the
middle one is much the most pronounced, all three unite in the upper
part of the glume and pass into a strong outwardh' curved mucro
5V in. long. Slatnenii 3. Nut obovoid, sharply 3-angled and with
3 flat faces. Style with 3 slender branches -^-r in. long.

Dehra Dun (Gammie) ; Saharanpur ; Shahjahanpur (Duthie) ; Morad-
abad (Thompson). Distrib. Throughout India and in mc^t warm
regions of the world.

2. Cjrperns difformis, L. Sp. PI. 67 ; F. B. I. vi, 599; Prain,

Beng. PI. 1142 ; Collett Fl. Siml. 554. Cooke, Fl. Bmrib. it, 862,

An erect annual glabrous herb, usually 10 to 12 ins. high but up to

20 ins. roots numerous, fibrous, tufted. Stem-bases covered with
loose membraneous, not fibrous sheaths. Stems finely striated

longitudinally, smooth. Leaves usually shorter than the stem,
about ^ in. broad, emooth, flaccid. I nfiorescevce consisting of about
3 to 6 compact headfi of spikelets nearly globose, i to ^ in. diam.
one or more of the heads sessile the rest rayed, rays uj) to 1^ ins.

long, often shorter ;
primary bracts 3 to 4, leaf-like but frequently

broader. Spikeltis about \ in. long or less, and
-jV,

in. broad, 10-30

flowered those with fewer flowers turgid in ajipearance, axis much
flattened laterally, without wings. Glumia closely imbricate, very

concave, about ,\j in. long, more or lees red on the sides, with a very

obtuse or almost rounded apex. Stamens 1 or 2. yiit trigonous,

obovoid, pale -brown, not much shorter than the glume ; style tborter

than the nut, branches short.
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Dehra Dun (Duthie) ; Bundelkhand (Duthie) ; Moradabad (Thomson)
;

Merwara (Duthie) ; Ajmer (Lowrie) ; Gwalior (Maries) ; Shahjahan-

pur (Duthie) ; Saharanpur. Distrib. Throughout India and the

warmer parts of the E. Hemisphere.

3. Cyperus flavidus, Betz. Obs. Fasc. v. (1789) 13 ; F. B, I.

vi, 600 ; Prain, Beng. PI. 1142; Cooke, Fl Bomb, ii, 862,

An erect annual glabrous plant. Roots fibrous, tufted. Stem bases

covered with close-fitting not fibrous pale-brown sheaths. Stems
tufted, longitudinally striated, 6 to 8 ins. high. Leaves linear, acute,

often longer than the stems, about -^-^ in. broad or broader. Inflores-

cence a twice compound umbel ; primary rays up to 3| ins. long ;

primary bracts leaf-like but often broader, generally much over-

topping the inflorescence and up to 7 ins. long. Spikelets linear, up
to I in. long but usually shorter, -^^ in. broad. The two lowest

glumes smaller and empty ; flowering glumes oblong-ovate, rounded

at the apex, 2V ^^- l^^S ^^^ slightly less broad, with a green obscurely

nerved back and broad hyaline margins. Stamens 1 or 2. Nut
ovoid-globose, white, about %^g in. long, trigonous, shortly stipitate,

style with its three branches aV in. long, divided about half-way

down.

Moradabad (Thomson) ; Bundelkhand (Duthie) ; Abundant in rice

fields throughout India and generally distributed in the warmer
regions of the Old World.

4. C. amabilis, Vahl. Enum. ii (1806) p. 318 ,; F, B. I. vi, 598 ;

Prain, Beng. PI. 1141.

Annual, slender, tufted, stems 2-10 in. high, striate. Leaves aU arising

from near the base, one half the length of the stem or less, ^^ in.

broad with narrow filiform curved tips, sheaths dark brown or pur-

plish, the older fibrous. Inflorescence usually a large compound
umbel, rarely reduced to a single head, rays up to 4 in. long, primary

bracts about 4, the longest as long as the rays, leaf-like. Spikelets

-S^-i in. long -i^-xa i^^ broad in clusters of 3-10, each about 30 flowered,

rachilla not winged. Glumes closely imbricate in flower, laxer and
spreading in fruit, 2U in. long, narrowly boat-shaped, keel 3-nerved,

excurrent as a very small mucro, sides thin smooth golden-brown

or chestnut. Stamen 1. Nut -^ in. long, ellipsoid or obovoid,

triquetrous, brown, style scarcely longer than the nut, branches

short.

Moradabad (Thomson) fide Clarke. Distrib': Tehri-Garhwal (Gamble);

Kumaon (Davidson), most tropical countries.
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5. C. niveus, Retz. Obs. Fasc. 5 (1789) 12 ; F. B. I. vi, 601

;

Prain, Beng. PL 1142 ; Collett FL Siml. 555; Cooke Fl Bomb
it, 864.

A perennial erect glabrous herb. Rhizome horizontal short woody
almost entirely composed of the bulb-like stem-bases and giving off
long slender tibrous roots below. Stem-bases nodose and covered
with dark- brown non-fibrous leaf sheaths the lowest of which are
devoid of blades ; each nodose stem- base gives rise to a tuft of leaves
and a single simple slender smooth longitudinally striated stem up
to 20 ins. long but generally shorter and terminating in a single
head of spikelets. Leaves narrowly linear, tapering to an acutely
triangular apex, nearly as long as or decidedly shorter than the
stem, -j^ in. broad, margins finely serrulated. Head of 3 to 13 spike-
lets, simple, more or less spheroidal, up to 1^ ins. in diameter, usually
less ;

primary bracts 2-3 leaf-like, narrow, unequal, up to' 2\ ins.
long. Spikelets linear, or linear-lanceolate, much compressed, up to
1 in. long and \ in. broad, white or pale straw coloured. The' lowest
glume generally empty and somewhat reduced ; flowering glumes
16 to 40 in each spikelet, ovate-lanceolate, subobtuse, | in. long and
\ in. broad when spread out, markedly compressed with a sharp
keel right to the apex, 5 to 6 paralled nerves on each side of the
keeled midrib. Stamens 3, filaments ^ in. long, anthers linear
muticous. Xnt obovoid-ellipsoid ^ in. long, triquetrous. St7jle
with its branches J in. long, divided about half way down.

Moradabad (Thomson) ; Saharanpur (Lowrie) ; Kheri (Inayat)
;

Bahraich (Inayat) ; Gonda (Inayat) ; Gorakhpur (Harsukh)
; Pili'.

bhit (Inayat)
;
Agra ; Ajmere (Lowrie), Korthem India south to

Hyderabad and Eastwards to China.

6. C. diffusus, Vahl, Enum. ii (1806) p. 321 ; F. B. I. vi 603 •

Prain, Beng. PL 1142.

Perennial, rhizome short roots wiry. Stems 8-30 in. high, sharply
triquetrous, clothed at the base with fibrous sheaths. Leaves about
as long as the stem J-| in. wide, thin, dark green above paler beneath
somewhat scabrid on the margins and on the prominent vein ori
either side of the midrib. Inflorescence a usually decompound
umbel 1-12 in. diam. bracts several, broad, kaflike, the longest
exceeding the rays. Spibdets ^-i in. long in diL'itate clusters of
2-9 with some solitary on slender pedicels ; rachiUa with narrow
persistent wings. Glumes ^ in. long and broad, boat-shajjed, pro-
minently mucronate, keel green 3-5-nerve(l, margins brown or white.
Stamens 2-3. Xut -^ in. long, eUipsoid, triquetrous, black, style
with its branches ^5 in. long, divided almost to the base.



328 CYFEBACEM. [ Cyperus.

Haldwani (Parker). Distrib : Bengal, Assam and all moist tropical

regions.

7. C. compressus, L. S}). PI. 68 ; F, B. I. vi, 605 ; Prain, Beng.

PL 1143 ; Cooke Fl Bomb, ii, 866 ; Collett Fl. Siml. 665.

An erect glabrous caespitose herb up to 14 ins. high. Roots tufted

numerous fine. The stem bases are covered with red-purple usually

entire and not fibrous leaf-sheaths. Leaf-blades often as long as

the stems, narrowly linear j-^ in. wide, gradually tapering in the

upper part to a fine acuminate apex. Inflorescence umbellate, some
of the rays, usuallj' 3 or 4, developed up to 3^ ins. long, occasionally

all the spikelets grouped as a sessile umbel ; bracts leaf-like, unequal
3 or 4 longer than or as long as the primary rays of the umbel. Spike-

lets strongly compressed laterally, 4 to 7 in each ultimate condensed
umbellate spike, |--| in. long, gV in. wide, grey-green streaked with
crimson, the rhachis very much flattened and with hyahne wings.

The 2 or 3 lowest glumes small hyaline empty, the flowering glumes
broadly ovate when spread out, ^ in. long, -^-g in. broad at widest
part, strongh- keeled in upper part the keel running out into a stiff

straight mucro, the wings with several obscure nerves. Stamens 3.

Nut broadly triquetrous, obovoid, with 3 prominent angles and 3

concave sides, dark brown -f^ in. long, style with branches -^^^ in.

long, divided about halfway down.

Moradabad (Thomson) ; Dehra Dun (Duthie) ; Cawnpore (Duthie) ;

Saharanpur (Royle) ; Bundelkhand (Duthie). Distrib. : Through-
out India and most warm countries.

Note.—According to Clarke, the rachilla is not winged but in fresh
specimens I find the glumes continuing down the rachilla as distinct

and rather broad wings. This plant is a common rains weed in Dehra
Dun.

8. C. aristatus, Rottb. Descr. et Ic. 23, t. 6, fig. 1 ; F. B. I. vi,

606 ; Prain, Beng. PI. 1143 ; Cooke Fl. Bomb, ii, 866 ; ColleU Fl.

Siml. 556.

A small annual herb up to 8 ins. high. Numerous tufted fibrous roots.
The lower parts of the flowering stems clothed with generally red
glabrous not fibrous sheaths. Stems several to numerous, erect

• glabrous with fine longitudinal striiations. Leaves all arising near
the bases of the stems ; sheaths with transversely truncate mouths

;

blades linear, tapering towards an acute apex, up to 2 ins. in length,
smooth. Inflorescence primarilj- umbellate with usually one sessile
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head and 2 or '^ rays ending in head-like spikes of spikelets, occa-
sionally very much reduced so as to consist of a single sessile spike,
primary bracts 3 to 4, leaf-like, unequal in length. Spikes dense
of 6 to 25 spikelets, about ^ in. or less in length and \ in. or less in
diaiu. SpikeldK linear-oblong each with about 12 flowers ; the
2 lowest glumes empty and somewhat smaller than the flowering
ones ; flowering glumes oblong-ovate, suddenly narrowing into a
recurved acuminate apea which is from \ to f the length of the rest
of the glume, whose total length is ,2 >"• Strniu-n 1 (always ?).

Nut narrowly obovoid, -jL in. long, brown, smooth, style with its

3 branches about as long as the nut.

Cawnpore (Duthie) ; Dehra Dun (Duthie) ; Moradabad (Thomson) :

Agra ; Saharanpur. Distrib : Most tropical countries including
most of India.

Note.—This plant has been often mistaken for C. vncinatvs, Poir.

but in that species the glumes are keeled and have smooth hyaline
margins. It also has 3 stamens. The glumes in C. aristatvs are
not keeled though the midrib is prominent and the hyaline margins
are longitudinally striata in dry specimens (not in fresh ones).

9. C. Iria, L. Sp. PL 45; F. B. I. vi, 606; Prain, Beng. PI
1143 ; CoUett Fl. Siml. 556 ; Cooke, Fl. Bomb, tt, 867.

An erect glabrous annual up to 20 ins. or more in height, each plant
producing 1 to 6 flowering stems which are sharply triangular and
longitudinally striated. Leaves arising from near the base of the

stem with long pale brown to reddish brown entire sheaths, blades

linear varving considerably in length and breadth according to

habitat, up to 14 ins. long and ^ in. broad but usually very much
less, gradually tapering to an acuminate apex, rather flaccid. In-

florescence primary a compound umbel 2-20 ins. in diameter, primary
rays up to 8 ins. in length and often branched again in an umbellate
manner ;

primary bracts up to 6, leaf-like, often very long and
broad, more or less unequal. Spikelets, in ty})ical plant, 8-15 flowered

arranged along the ultimate rhachis in a spicate manner, the rhacbis

of the spikelets furnished between the glumes with narrow hyaline

wings. The two lowest glumes empty small hyaline except for the

midrib. Flowering glumes broacHy boat-shaj>ed, blunt or shortly

apiculate ^\' i^^ in. long, midrib of 3-5 nerves, wings nerveless.

Stamens generally 2. Nut triquetrous, ellipsoid in outline, black

TT^^ in. long. Style and branches short.

S&haranpur (Duthie) ; Moradabad (Thomson) ; Dehra Dun (Duthie,

Gamble) ; Cawnpore (Duthie) ; Jhansi (Duthie) ; Aligarh (Duthie),
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DiSTEiB : In many parts of India, especially in rice fields and in

the warmer parts of the Old World.

var. PANiciFoRMis C. B. CI. in F. B. I. vi. p. 607.

Spikelets short reduced to 2-4 nut-bearing flowers and arranged on
the ultimate inflorescence branch in a narrow drawn out spike.

Aligarh (Duthie) ; Moradabad (Thomson) ; Saugor C. P. (Witt.).

10. C. eleusinoides, Kunth Enum, ii, 39 ; F. B. I. vi, 608 ;

Cooke Fl. Bomb, ii, 868.

An erect glabrous perennial with a short horizontal rhizome covered

with scale sheaths which tend to break up into fibres. Stem bases

covered with leaf-sheaths of which the outermost tend to become
fibrous at the base ; sheath^ closed with truncate mouth ; blades

linear tapering in the upper part to an acuminate apex, up to 2 ft.

long and f in. broad but usually much less, midrib conspicuous

and sharply keeled below, 2 lateral veins prominent on the upper
surface. Flowering stem sharply triangular. Inflorescence a com-
pound umbel with primary rays up to 7 ins. long (very unequal) ;

primary bracts numerous leaf-like, very various in length and breadth,

3 or 4 usually longer than the inflorescence ; ultimately the spike-

lets arranged in a spicate manner. Spikelets linear about -| in, long

and -j-g in. broad, pale brown in colour ; each intemode of the rhachis

lateraUy flattened with a broad hollow which holds the nut and is

surrounded on two sides by hyaline wings. The two lowest glumes

usually empty and reduced flowering glumes elliptic when spread

out, acuminate, with a broad keel. Stamens 3. Nut ellipsoid-

trigonous, ^ in. long ; style divided into 3 branches almost to the

base.

Dehra Dun (Duthie) ; Moradabad (Thomson) ; Merwara (Duthie»

Lowrie) ; Saharanpur (Royle). Disteib : Most of India south of

the Himalaya, Ceylon ; tropical and warmer parts of Asia, Africa

and Australia.

11. C. radiatus, Vahl. Enum. ii, 369 ; F. B. I. vi, 617 ; Prain,

Beng. PI. 1145.

An erect glabrous herb 1-6 ft. 'high. Stem-bases covered with dark

red-brown not fibrous leaf-sheaths, stems triquetrous striated smooth.

Leaves linear tapering to an acuminate apex up to f the length

of the stem |-| in. wide smooth or with a slight asperity on the

margins, midrib and two chief lateral veins. Inflorescence a com-

pound umbel with the spikelets ultimately arranged in sessile spikes ;
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primary rays 1 to 3 ins. long ; primary bracts 4 to 6, leaf-like but
rougher, unequal in length ; bracts of secondary umbel narrowly
line^ir. acuminate ; spikelets cylindrical averaging \ in. long, rachilla
with hyaline wings. The two lowest glumes empty hyaline broadly
suborbicular ; flowering glumes suborbicular in outline when spread
open t'^ in. long, apex rounded, the keel running out into an acute
apiculus, nerves very obscure. Stameths 3. Nut ellipsoid in out-
line, acutely trigonous about ^ the length of the glume ; style
di\ided more than half way (^own, with the 3 branches about -j^^ in.

long.

Agra (Munro). Distrib. : Gangetic Plain to Malay Peninsula,
Africa, America.

12. C. exaltatns, Betz. Obs. v. 11 ; F. B. I. vi, 617 ; Pra(n,
Beng. PI 1145; ColleU Fl. Siml 558; Cooke Fl. Bomb, ii,

872.

A tall glabrous herb up to 3 ft, in height, with numerous adventitious
roots ; stem bases covered with dark brown not fibrous sheaths,
triquetrous, smooth, striated. Leaf-blades linear, tapering to an
acuminate apex, up to as long as the stems or shorter, ^-Jin. broad,
slightly rough on the margins. Infiorescence a once or twice com-
pound umbel of spikes, primary rays up to 6 ins. long ; spikes usually
1 to 2 ins. long ; primary bracts up to 6 in number, leaf-like, un-
equal, secondary bracts much shorter and narrower. Spikehts linear,

from \-h in. long, rachilla with narrow persistent wings. The two
lowest glumes in each spikelet narrow, linear, and empty, usually
persistent. Glumes broadly ovate when spread out, with a promi-
nent mucro, TT ^^- Joiigj chestnut-brown with a green keel, obscurely
3 nerved. Stamens 3. Nut ellipsoid in outline, less than ^ the
length of the flowering glume, with 3 prominent angles ; style divided
about "k way down, with the 3 branches ^V in. long.

Moradabad [(Thomson) ; Agra ; Shahjahanpur (Duthie) ; Bundel-
khand (Duthie) ; Aligarh (Duthie) ; Merwara (Duthie), Distkib :

Most parts of India and general in trop. and sub-trop. regions.

13. C. digitatus, Roxh., Fl. Ind. i, 205 ; F. B. I. vt, 618 ; Prain,
Beng. PI 1145; Cooke, Fl. Bomb, it, 873.

A tall glabrous herb, 1^ to 4 ft. high. Rhi/ome short horizontal.
Stem triquetrous above, smooth, .striated, covered at the base with
coarse not fibrous usually dark leaf-sheaths. Leaf-blades linear
tapering above to an acuminate apex, variable in length and width.
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sometimes as long as the stem, often shorter, up to J in. broad,

smooth, midrib well marked and keeled below, numerous lateral

veins. Inflorescence a compound umbel of spikes, primary rays

^ to 7 ins. long very unequal in the same inflorescence; primary

bracts 6 to 8, leaf-lilie often broad at the base, unequal in length

and \vidth the largest much longer than the rays ; secondary bracts

narrower. Spikes 1 to 2 ins. long composed of numerous spikelets

which for the most part do not overlap but spread at right angles.

Spikelets linear usually about. ^ in. long rarely much longer, narrow
hyaline wings are decurrent down the rachilla from the flowering

glumes. Lowest glumes empty, narrower and more hyaline than

the rest ; flowering glumes oblong-elliptic when spread out, apex

obtuse with the rounded nerved reddish green keel running out into

a short apiculus, sides hyaline. Startiens 3, anthers narrowly linear-

oblong, scarcely crested. Nut oblong-obovoid, about half the length

of the glume ; style divided to about the middle, with the 3 branches

about i in. long.

Moradabad (Thomson) ; Dehra Dun (Royle) ; Pilibhit (Inayat).

DiSTRiB : From Punjab to Assam, Ceylon and most tropical regions.

14. C. rotundus, L. Sp. PI. 45 ; F. B. I. vi, 614 ; Prain, Bmg,
PI. 1145 ; Cooke Fl. Bomb, it, 871 ; Collett Fl. Siml. 557.

An erect glabrous very variable herb from a few inches to 2 or 3 feet

in height. Stem bases usually thickened in a nodose manner and
passing below abruptly into a stiff rhizome and covered with the

more or less fibrous remains of the leaf-sheaths ; stolons slender

3 to 4 ins. or more in length covered with usually loose fitting brown
cataphylls which are many nerved and split right down one side ;

subterranean tubers ovoid about ^ in. long and hard. Leaves

usually shorter than the stem, linear, tapering in the upper part

to a slender acuminate apex, from -j-V to -g- in. broad. Inflorescence

an umbel of more or less condensed spikes, the primary rays mostly
developed but varying considerably, from •! to 4 ins. in length ;

bracts leaf-like, unequal, about three usually exceeding the umbel.
Spikelets from i ^o H i^^- long, about -j^-^ in. broad, most often dark

chestnut brown in colour sometimes pale straw-colour, the glumes

decurrent down the rhachis of the spikelets as hyaline wings. Olumes

boat-shaped, obtuse or subacute with a slight mucro, -i^ in. long,

keel rounded with several nerves. Stamens 3. Nut obovoid-ellip-

soid in outline, with 3 fiat or very slightly concave sides, ^V i^- lo^?*

style with its 3 branches ^ in. long, divided more than half-way

down.
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Bahraich (Harsukh) : Meerut (Thomson) ; Dchia Dun (Duthic, Gamble
and others) ; Etawah ; Pilibhit (Inayat) ; Kheri, Saharanpur, Agra,
Ajmer (Lowrie) : Distrib.: Throughout India and all warm regions.

15. C. esculentns, L. 8p. PI. 67 ; F. B. /. w, 616.

Ad erect glabrous herb up to 20 ins. in height with slender subter-
ranean stolons more or less covered with acute rather hard strongly
veined scales and ending in ovoid to cylindrical edible tubers up
to J in. in length. Stem-base pale brown, leaf-sheaths not fibrous,

stems triquetrous, smooth, finely striated. Leaf-blades shorter than
the stems, linear and gradually tapering in the upper part to a fine

acuminate apex, { to ^ in. in width. Inflorescence primarily umbel-
late, of sessile and peduncled spikes the rays up to 3 ins. in length,
primary bracts about 4, unequal, leaf-like, the longest up to 4 ins.

or more. Spikes rarely exceeding 1 in. and most often simple, the
first glumes (or secondary bracts) of the lowest spikelets sometimes
with a short narrow leafy blade. Spikelets linear, about ^ in. long
or shorter, ^ in. wide ; rachis slender with narrow hyaline wings.
The two lowest glumes of each spikelct linear-lanceolate, acuminate.
Flowering glumes boat-shaped, with a rounded or slightly emargi-
nate apex, J in. long, J^ in. in breadth when spread out, 3 lateral

nerves on each side of the keel nerve. Stamens 3. Style divided
to below the middle, with its three branches -j-^ in. long. Nvt obo-
void-ellipsoid in outline with 3 sharp angles, -^ in. long.

Moradabad (Thomson) ; Dehra Dun (Duthie). Distrib.: From the

Ganges Plain to the Xilgiri Mountains. S. Europe, Africa, America.

16. C. pilosus, Vahl, Enum. ii (1806) p. 354 ; F. B. I. vi, 609 ;

Prain, Beng. PL 1143.

Perennial, stolons long with distant nodes and scales. Stems 2-3 ft*

high, acutely triquetrous, clothed at the base with the loose mem-
branous sheaths. Leaves | of the length of the stem or sometimes
exceeding it, J- J in. wide, scabrid on the margins. Inflorescence

a simple or once compound umbel, primary rays usually about 2 in.

long but variable sometimes l> in, long, iirimary bracts 3-5, unequal,

the longest up to 15 in. leaf-like, rachis of the spikes hispid-pilose,

Spikehts \-\ in. long, y'.j in. broad, crowded, straw-colored or reddish,

spreading at right angles to the rachis. The lowest glume usually

converted into a setaceous bract of variable length. Flowering

glumes scarcely -^ in. long broadly ovate when spread flat, tip

rounded but the obscure keel minutelv excurrcnt, 3-7-nerved on the



334 CYPERACEM. [ Cyperus.

back. Stamens 3. Nut -^^ m. long, acutely trigonous, black, apicu-
late, style with its branches yV in. long, divided more than half way
down.

Dehra Dun (Parker) fairly common. Haldwani (Parker). Distrib.:
Old World tropics.

17. C. procerus, RoUh. Desc, et Icon. (1773) p. 29, t. 5 ; F. B. /.

vi, 610 ; Prain, Beng. PL 1143.

Perennial, stolons elongate, clothed with long acuminate scales. Stems
2-3 ft. long, acutely triquetrous, clothed at the base with the mem-
branous somewhat fibrous sheaths. Leaves often exceeding the
stem, thick coriaceous or somewhat spongy ^-^ in. wide. Inflores-
cence a simple or once compound umbel of spikes, primary rays
1-4 in. long, primary bracts about 3 very unequal, the longest up to
15 in. leaf-like. Spikelets ^-1 in. long, ^ in. broad, not crowded,
straw-colored or reddish, spreading at right angles to the rachis,

rachilla flattened, not winged. Glumes broadly elliptic in outline
when spread flat, boat-shaped, sides and tip with a narrow hyaline
margin, 2-3 nerved on either side of the closely 3-nerved keel, jq-^
in. long. Stamens 3. Nut obovoid, trigonous, -^ in. long, yellowish-
brown, style with its branches ^ in. long, divided more than half
way down.

Dehra Dun (Parker). The only specimen from our area has the rachis
of the spikes scabrous-pilose (var. lasiorrhachis, C. B. Clarke).
Distrib. : Eastwards to Indo-China and south to Java.

18. C. tegetum, Roxb. Fl. Ind. i, 208 ; F. B. I. vi, 613 ; Prain
Beng. PI 1144 ; Collett Fl. Siml. 557 ; Cooke Fl. Bomb, ii, 870,

An erect glabrous plant. P^hizome short horizontal, covered with
dark-brown cataphyllary sheaths which may later become some-
what fibrous ; the main adventitious roots wiry and bearing numer-
ous much branched lateral roots. Stem-bases covered with pale-
brown, membranous, often rather long, not fibrous sheaths with
very oblique mouths ; stems solitary leafless except at the base,
up to 5 ft. high but generally shorter, with fine longitudinal striations.

Leaves with the blades generally much reduced giving a
rush-like appearance to the plant, when present the blades vary
considerably in length and in breadth according to the luxuriance
of the plant, margins serrulated, midrib conspicuous glabrous. Rays
of the primary umbel 1 to 6 ins. long, ending in spikes or panicles
of spikelets, the secondary rays often with & tubular cladoprophyll
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at the base. Spihelets up to | in. long, ^ in. broad, up to 30

fl owered ; the tioweririg glumes are produced laterally beyond their

central point of insertion as 2 well marked, deciduous, reddish brown
subhyaline wings. Glumes oblong-ellipsoid obtuse, ^ in. long,

-jij in. broad, keel rounded,"'green with 3 to 5 nerves, sides chestnut

brown without nerves and with narrow scarious margins. Stamens

3 ; anthers linear up to -j^ in. long often shorter, slightly crested.

Nut oblong-eUij)soid ^ in. long, trigonous ; style with its 3 branches

I in. long divided low down.

Bundelkhand (Duthie No. 6488, 6488a, G4S7, 7050) ; Jhansi (Duthie) ;

Gwalior (]\Iaries) ; Haldwani (Parker). Throughout India, Burma
and Ceylon.

19. C. distans, L. f. Suppl. 103 ; F. B. I. vi, 607 ; Prain, Beng.

PI. 1143 ; Collett, Fl. Sitnl. 557.

An erect glabrous plant averaging 2 ft. in height with a usually short

and horizontal rhizome and stolons with dark brown elliptic acute

imbricating scales. vStem bases covered with pale brown persistant

leaf-sheaths which have the truncate or slightly oblique mouths
closed. Leaves varying considerably in length and breadth and
texture according to habitat, usually shorter than the flowering

stem and from j\ to ^ in. broad, the midrib prominent on the lower

surface and two lateral veins on the upper. The inflorescence usually

large, much branched, and up to 13 ins. in diameter but frequently

more reduced ; the primary and secondary rays are arranged in an

umbellate manner and are of unequal lengths in the same inflores-

cence, the primary being up to 8 ins. long ; the spikelets arranged in

a loose spicate manner on the ultimate branches ;
primary and

secondary bracts leaf-like, unequal, about 0, the primary often much
longer than the inflorescence and correspondingly broad. Spikelets

f to 1 in. long, -jV *"• hroad, spreading nearly at right angles when
mature, glumes scarcely overlapping, rachis slender glabrous with

hyaline wings on the sides of the intemodes opposite the glumes.

Glumes broadly elliptic in outline when spread open rounded at the

apex 1*5 in. long, -j'^ in. in breadth, red in colour, keel rounded with

3 nerves. Stamens 3. iVu/ narrowly ellipsoid trigonous, -j^ in. long,

dark brown to black ; style with brandies V;t ^^- lo"g' *^® undivided

part short.

Moradabad (Duthie) ; Dehra Dun (Duthie) ; Saharanpur (Royle) :

Merwara; Haldwani (Parker). Distrib.; Throughout most of India

and the warmer parts of the world.
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20. C. corymbosus, Rotth. Descr. et Ic. 42, t. 7, fig. 4, F. B. I,

vi, 612 ; Prain, Beng. PI. 1144 ; Cooke Fl. Bomb, ii, 870.

A tall glabrous rush-like plant. Rhizome more or less horizontal,

completely covered with broad, brown, loose, sheathing scales which

are generally not fibrous, from below rather stout adventitious roots

arise. Stem-bases covered with brown to straw-coloured generally

not fibrous sheaths with oblique mouths, the upper ones long and
often ending in a more or less developed blade ; stems up to 5 ft.

in height, smooth, longitudinally striated, trigonous, with sharper

edges tov.ards the apex. Leaf-blades usually much reduced but

sometimes well developed and linear, acute with serrated margins.

Infiorescence primarily umbellate, the primary rays up to 8 in. long

and some very short, the primary rays again sometimes branch in

-a subumbellate manner and sometimes end in spikes of spikelets ;

primary bracts 2 to 3 leaf-like up to J the length of the inflorescence

but usually markedly shorter than it, the secondary bracts are

usually tubular sheaths. Sjpikeleis up to 1 in. long but generally

shorter, linear, pale-bro^^Ti or straw-coloured, from 10 to 40 flowered.

The two lowest glumes smaller, flowering glumes ovate when spread

out, sub-obtuse, \ in. long, -j^-^ in. broad, keel broad, rather rounded
with several nerves, sides scarious. Stamens 3, anthers linear, muti-

cous. Xut ^ in. long narrowly obovoid, trigonous ; style with its

3 branches ^ in. long divided about half way down.

Bundelkhand, Jhansi (Duthie), Gonda (Inayat). Distrtb: Northern
India, Ceylon and most of tropical Asia, Africa and America.

21. C. bulbosus, Vahl, Enum, ii, 342 ; F. B. I. vi, 611 ; Cooke,

Fl. Bomb, ii, 871. C. jeminicus, Retz. Ohs. iv, 11, non Rottb.

An erect perennial glabrous herb ; slender thread-like stolons up to

3 ins. long ; bulbs when mature covered with black sharply acumi-

nate scale-leaves. Leaves arising all in the lower part of the stem,

about ^ to 2 ins. above the bulb covered with smooth closed leaf-

sheaths, blades narrowly linear, gradually tapering to a slender

acuminate apex, shorter than the flowering stem. Inflorescence

sometimes with short primary rays arranged in an umbellate manner,
most often with tufts -of 2-3 sessile spikelets arranged as a spike.

Spikelets linear about ^ in. long, chestnut-brown, the glumes con-

tinued down the intemodes*of the rachis as hvaline wings. Glumes
elliptic when spread out, \ in. long, obtuse. Stamens 2-3. Nut
obovoid, trigonous, black, about half as long as the glume : style

divided into 3 rather long branches nearly to the base.
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Cawnpore (Duthie); Aligarh (Duthie) ; Agra. Di<<rKiB.: Central
and S. India, Ceylon, tropical Asia, Africa and Australia.

2. PYCREUS, Beauv. ; Fl. Brit. Ind. vi, 589.

Perennial or annual herbs, tufted or with decumbent stems or

horizontally mnning rhizomes. Stem bases covered with leaf-

sheaths many of which have no fully developed blades. The
inflorescence consists usually of numerous spikelets arranged more
or less in a simple or compound umbellate manner. The spikelets

are each composed of numerous glumes arranged in 2 ranks on the
rhachis. The lowest two glumes are usually empty and often

somewhat different in shape and size from the upper (flowering)

glumes. Each flower consists of 2 or 3 stamens and an ovary
tipped by a bifid style. The nut is compressed laterally, the 2
sides being practically equal, both convex and placed right to

left in relation to the rhachis of the spikelet. Species about 85
i n most hot and temperate regions.

Glumes obtuse.

Stems erect, caespitose ; leaves arising rear
the base of the stems ; nut elliptic in out-

line when viewed laterally , . . 1. P. glcbosus.

Stems often decumbent at base; leaves arising

from the' stems up to J of their length ;

nut broadly obovate in outline when view-

ed laterally . . . . . . 2. P. snnfj-ninohntuA.

Glumes mucronate . . . . . "i. P. pumilus.

1. P. globosus, Reich. Fl. Germ. Excurs. 140-10 (1830-2). P.

capilaris, ^ees in Linnoea, IX, 283 (18^34) ; F. B. I. vi, 691 ; Prain,

Beng. PI. 1137 ; Collett, Fl. Siml. -563. Cyperus globosus, All,

Auct. Fl. Pedem. 49 (1789); Cooke Fl. Boinb. ii, 857.

A caespitose, erect growing, glabrous plant up to 16 ins. higii. Roots
fibrous. Stem-bases covered with 1 or 2 brown sheathing cataphylls

without blades or with short ones. Leans all arising near tlie base

of the stem ; blades narrow linear, up to G in.s. long but usually

much shorter, slender almost filiform ; sheaths about 1 in. long,

closed, with a truncate mouth. Spikelets often numerous, arranged

in a simple or compound nearly umbellate inflorescence, many-
flowered, ^-|\in. long, \ in. broad ; bracts 2-3, often vtry unequal.
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up to 7 ins. in length. Glumes ovate, with a green keel, obtuse,

^^o in. long, nearly y^ in. broad. Stamens 2. Style with arms -^-^ in.

long. Nul ellipsoid when viewed laterally, strongly compressed,
33- in. long, pale brown in colour.

Moradabad (T. Thomson), Gonda (Harsukh), Shikohabad (Duthie),
Pilibhit (Inayat), Dehra Dun (Duthie), Meerut (Duthie), Kheri
(Inayat), Saharanpore.

There is a considerable variety in the size, shape and colour of the
spikelets, but I have not been able to follow C. B. Clarke in limiting
the varieties as he does in the Flora of British India. The variety
nilagiricus, which I have not seen from our area but which probably
occurs there, may usually be recognised by the dark colour of the
spikelets. The variety strictus, to which Clarke has referred the
Moradabad plant, appears to be connected with the type by all

grades of intermediates. It is said to be characterised by having
narrower, straw-coloured or yellow spikelets, less compressed, fre-

quently short, 6-12-flowered, sometimes curved or twisted and the
glumes closely packed but loosely imbricate.

DiSTRiB. : Throughout India, Ceylon and most of the temperate and
tropical regions of the old world.

2. P. sanguinolentus, Nees in Linncm IX, 283 ; F. B. I. m,
590 ; Prain, Beng. PL 1137 ; Cooke Ft. Bomb, ii, 856 ; ColleU,

Fl. Siml. 553.

An erect glabrous annual or perennial herb up to 14 ins. high. Roots
fibrous and usually tufted. Rhizome very short or none or elongated

and covered by brown leaf-sheaths, sometimes the stem is decum-
bent and roots at the nodes. Leaves all arising from the lower third

of the stems, blades linear, up to 3^ ins. long, usually less, sheaths

closed, with a truncate mouth. Spikelets 8 to 30 in an apparently

simple to obviously compound head, each 10 to 20 flowered, | to f
in. long, about ^ in. broad ; bracts 3 to 4, unequal, leaf-like and up

to 3i ins. long. Glumes light brown, broadly boat-shaped, obtuse,

y^c in. long, y\j in. wide when spread out, keel rounded below, sharp

above, with three green nerves converging to the apex. Stamens 3.

Style including arms y^,,- in. long. ]!^ut broadly obovate in outline

when viewed laterally in whch plane it is strongly compressed, dark

dull brown, -J- in. long and -jV in. diameter measured from front to

back.

Dehra Dun (Duthie), Saharanpur (Parker). Distrib. : Throughout

India and the warmer parte of the Old World.
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1. Kyllinga triceps, Rottb. Descr. et Ic. 14, t. 4, fig. 6 {exd. cit.

Rheede) ; F. B. I. vi, 687 ; Prain, Beng. PL 1135; Cooke Fl.
Bo77ib. S77. K. monocephala, Nees in Wight Contrib. 91 {not of
Rottb.).

A glabrous or nearly glabrous plant, coespitose in habit with no hori-
zontally running rhizome. Stems 2-13 ins. high, covered at the
base by the more or less tibrous leaf-sheaths. Leares linear, ^g in.

broad or less, about h the length of the stems or nearly as long as
them. Bracts 3 or 4, ^ to 2 ins. long very similar to the leaver
Spikes ovoid-oblong, about j% ins. long and ^ in. in diameter, usually
3 aggregated into a compact head, in which case the central spike
is larger than the lateral ones. Spikelets with one fertile flower.

Two lowest glumes empty, the outermost lanceolate, the other
lanceolate-elliptic, each about ^^j in. in length. Third glume boat
shaped, j\ in. long with 3 ribs on each side of a well-marked, smooth
keel, apiculate. Fourth glume more elongated, ^\ in. long, more
membraneous and the ribs not so strongly marked. Stamens usually
2. Xut oblong or ellipsoid-oblong, laterally compressed, about jj in.

long ; style with the 2 filiform arras about j\ in. long.

Moradabad (Thomson), Dehra Dun (Duthie), Agra (Jameson), Gwalior
(Maries), Udaipur. Distrib. : Throughout India, Burma, Ceylon
and also in Tropical Africa and Tropical Australia.

2. Kyllinga breviiolia, Rottb. Descr. et Ic. IS, t. 4, fig. 3 ; F.

B. I. vi, 6SS ; Praia, Beng. PL 1135 ; C. B. Clarke III. Cyp. t. I.

I' ^^'
- ...^ .

Quite glabrous, except the fflume keels, generally with long, slender,

horizontally running rhizo^nes which are covered with brown not

fibrous, acute scale-leaves,.." JStems 3A to 12 ins. high, covered towards
the base with leaf-sheaths which are usually br^wn. shiny and not

fibrous. Leaves linear, about j~ in. in breadth and generally shorter

than the stem, acuminate. Bracts up to 2 to 4 ins. long, very similar

to the leaves. Sjnkes oblong-cylindrical, about -j'^ in, long and r, in.

in diameter, usually simple. Spikelel-s lanceolate or ovate-lanceolate,

about l in. in length, containing one flower. The lowest glumes
^mpty and subequal, obtuse, about iVin. long. Third glume boat-

shaped acuminate, -jj^ in. long, 2 nerves on either side of the keel

which is .serrated. Fourth glume slightlj* larger, thinner in texture

and with the nerves scarcely marked. Stamen-'^ 2. Xul obovate-

ellipsoid, strongly com})ressed laterally, about Vg in. long ; style

with two filiform amis, about iV^n. long.

E 2
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Dehra Dnn (Gamble), Saharanpur (Jameson), Moradabad (Thomson),
Haldwani (Parker). Distrib. : Throughout India and Ceylon and
in most tropical or subtropical regions.

3. Kyllinga monocephala, Bottb. Descr. et Ic. 13, t. 4, fig. 4 ;

F, B. I. vi, 588 ; Prain, Beng. PI 1135 ; Cooke, Fl. Bomb. i% 876 ;

C. B. Clarke III. Cyp. t. II, fig. 1-2.

An erect glabrous plant (except the glume keels), with well-developed
rhizomes either long and slender or shorter and stouter and covered
with brown, persistent, not fibrous, scale leaves. Stems up to 12 ins.

high, slender, covered with leaves only at the base ; leaf-sheaths

pale iDrown not fibrous. Leaves linear, jg to ^ in. in breadth and often

as long as the stem, acuminate, rough on the midrib and margins^

Bracts 3 to 4, unequal, up to 10 ins. long, similar to the leaves.

Spikes subglobose, about ^ in. in diameter, solitary. Spikelets ob-

liquely lanceolate-elliptic, ^ in. long, containing one flower. The
lowest glume hyaline with 3 to o nerves on each side of the midrib,

about "25 in. long. The second glume similar but narrower and
more acute. The third glume boat-shaped, acuminate, with 3 well-

marked nerves on each side of the prominently winged keel which
is slightly serrated. Fourth glume slightly narrower and more
elongated and with a less prominent wing to the keel. Stamens 2-3.

Nut obovate, very much compressed -^ in. long and -j*^ in. broad ;

style flattened and relatively broad with short arms.

Dehra Dun (Duthie), Saharanpur, (Royle), Gonda, Haldwani (Parker),

Bahraich (Duthie). Distrib. : Throughout India and Ceylon and
widely spread in the warm and temperate regions of the Old World,
except the Mediterranean.

5. COURTOISIA, Xees. Fl. Brit. Ind. vi, 625.

Herbs with erect simple stems and grass-like leaves. Spikelets

compressed in globose spikes, ra<;hiDa disarticulating above the

two lowest glumes. Glumes the two lowest usually empty, 1-3

following bisexual, winged on the keel, the uppermost sterile.

Stamens 3, anthers oblong. Style short persistent, stigmas 3,

long. I^ut trigonous, apex acute, continuous with the stj^^

Species 2, India, Africa and Madagascar.

C. cyperoides, Nees, in Linnoea (1835) 286 ; F. B. I. vi, 625 ;

Prain, Beng. PI. 1147 ; Cooke, Fl. Bomb, ii, 877.

Annual, glabrous, tufted, roots fibrous. Stems 2 in. to 2 ft. high,

triquetrous, glabrous. Leaves j^-^-t in. broad, usually longer than
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the* stem, sheaths membranous, deeply split. T^mbels simple or
compound, rays 3-10, 1-3 in. long, secondary rays 3-G, up to 1 in.

long, bear'ng dense globose yelloAvish-brown heads composed ot
many short spikelets ; bracts 3' or more of different sizes the longest
much exceeding the rays. Flowering glumes usually 2, ^ in. long,
boat-shaped, keel prominently winged throughout its length, sidei
membranous, tip shortly cuspidate, usually only one glume nut-
bearing. Xut ^ in. long, narrowly trigonous-fusiforru, beaked,
brown, embraced by the glumes.

Bundelkhand (Duthie). Distrib. : Tehri-Garhwal (Gamble !) Central
Provinces (Lowrie and others !) Assam, Madras, Burma and Mada-
gascar.

6. MARISCUS, Vahl. ; F. B. I. vi, 619.

Perennial glabrous erect herbs, generally similar to Cyperns in

most of their characters. Inflorescence a solitary head of spike-

lets or more commonly, and in all our species, umbellate, the
primary or secondary rays terminating in compact heads of narrow
spikelets ; bracts similar to the leaves. Glumes 4 to 14, in two
opposite rows, persistent on the rachilla, the 2 or 3 lowest and
the uppermost empty, the flowering glumes 1 to 10. The axis

of the spikelet disarticulating and falling off in fruit just above
the 2 lowest empty glumes which are left on the main rachis.

Bristles absent. Style 3-branched and nut 3-sided. Species about
160, in all warm regions.

Inflorescence a compound umbel with the
secondary rays terminating in globular heads
of narrowly linear spikelets, each of which •

bears 4 to 10 nuts . . ... . 1. JJ. dilutus.

Inflorescence a simple umbel with rays termin-
ating in cylindrical heads of spikelets.

each of which bears 1 to 2 nuts .

Pvhizome not producing stolons. Spikelets

each bearing 2 nuts . . . . ?. M. cyperinua.

Rhizome producing stolons. Spikelets each
bearing 1 nut . . . . .3. M. paniceu-n.

1. M. dilutus, Nees in Wight Contrib. (1834) 90. Cyperus.

dilutus, Vahl. Enum. v. 2 (1806) 357 ; Cooke. Fl, Bomb. 2, 875,



346
^

CYPERACEM. [ Mariscus.

Mariscus microcephalus, Presl. Rel. Rmnk, i, 182 ; F. B. I. vi,

624; Prain, Beng. PI. 1147,

An erect perennial glabrous berb. Rhizome short. Stem 1-4 ft. high,
obscurely trigonous, smooth, longitudinally striated. Leaves variable,

linear, tapering to an acuminata apex, generally about as long as
the stem, ^ to \ in. broad, frequently somewhat spongy, margins
and keels more or less scabrid ; sheaths broad, reddish-bro'WTi, not
fibrous. Primary umbel large with numerous rays of various lengths
up to 7 ins. ; secondary' umbels similar but the rays shorter and
ending in compact sphseroidal spikes about f in. diameter and com-
posed of numerous slender spikelets

;
primary bracts numerous,

leaf-like but generally shorter and less spongy. Spikelets narrowly
linear, \ to \ in. long, terete, red-brown, bearing 2 to 10 nuts ; rachilla

slender provided with hyaline -wings by the decurrent glumes, oblong
lanceolate or elliptic, obtuse, ^ in. long, -^j^ in. broad, ^^ith faint

longitudinal striations, keel rounded. Stamens 3. Nut narrowly
oblong in outline, trigonous, narrowed above into an acute beak,

^\-jo in. long ; style with its 3 branches ^ in. long.

Dehra Dun (Gamble), Moradabad (Thomson), Saharanpur, Shahjahan-
pur (Duthie), Haldwani (Parker). Distrib. : Throughout most of

India and Tropical Africa.

2. M. cyperinus, Vahl Enuni. ii, 377 ; F. B. I. vi, 621 ; Collet^.
'

Fl. Siml. 558.

An erect glabrous herb. Rhizome short, not producing stolons, covered
with more or less fibrous sheaths. Stems about 1-2 ft. high, longi-

tudinally striated, trigonous. Leaves linear tapering to an acute or

acuminate apex, generally about as long as the stem, up to -^ in.

broad, margins and keel smooth or slightly scabrid, sheaths reddish,

the lowermost fibrous. Umbel terminal, simple, composed of 6-12

rays of different lengths up to 2 ins. and terminating in dense cylindri-

cal spikes up to 1 in. long but generally shorter and about ^ in diam. ;

bracts leaf-like but often broader and more scabrid. Spikelets

numerous, J in. long, each ripening 2 nuts. The two lowest glumes
empty, short ; the third and fourth glumes nut-bearing,, ovate when
spread out, obtuse, nearly ^ in. long, keel with 3 strong nerves, sides

with reddish brown dots, and scarcely hyaline margins ; the fifth

glume very much reduced and emjDty. Stamens 3. Nut oblong-

ellipsoid, slightly curved, trigonous, y^^ in. long ; style with the three

stigmatic branches about as long as the nut.
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Moradabad (Thomson). Distkib. : N. W. India, Coromandel, Ceylon,
Malay Peninsula and Trop. Asia and Pciynesia ; in Assam and Sikkim'
represented by the variety bengalensis, C. B. CI.

3. M. paniceus, Vahl. var. Roxburghianus, C. B, Ch ; F. B. I
vi, 621 ; Cooke, Fl. Bomb, ii, 875.

An erect perennial glabrous herb. Rhizome short, more or less hori-
zontal, covered with fibrous leaf-sheaths and giving rise to slender
somewhat rigid stolons. Stem up to 2 ft. high, smooth, trigonous,
frequently thickened into nodules at the base where it passes into
the rhizome. Leaves generally shorter than the stem, up to i in.
broad ; sheaths of the stem -leaves not fibrous, generally reddish.
Umbel terminal, simple, composed of to 21 rays of different lengths,
up to 3 ins. and terminating in dense cylindrical spikes up to 1 in.

long, but generally shorter, and ^ in. diam. ; bracts leaf-like but
often broader and more scabrid. Spihelets numerous, ^ in. long,
each ripening 1 nut. The two lowest glumes empty, short ; the
third glume nut-bearing, elliptical-lanceolate when spread out,
nearly \ in. long, keel with 3 strong nerves, sides often with reddish-
brown dots and hyaline margins ; the fourth glume very much
reduced and empty. Stamens 3. Sut oblong-ellipsoid, slichtly
curved, trigonous.-fW -70 in. long, pale broA^ii : style with the Sstig-
matic branches about as long as the nut.

Dehra Dun (Duthie, etc.), Saharanpur, Bahraich (Harsukh), Siwalik
Range (Lowrie). Throughout most of India : Ceylon, Java.

7. HELEOCHARIS, R. Br.; Fl. Brit. Ind. vi, 625 (Eleocharis).

Stems simple, tufted erect. Leaves wanting, sheaths few cylin-

dric, truncate or with a small unilateral subapical tooth, non-
flowering leaflike stems often present. Inflorescence ; solitary

(rarely more) ovoid or cylindric terminal spikelet. Qlumes imbri-

cate on all sides of the rachilla, the lowest usually empty, bract-

like, shorter than the .spikelet. The lowest and several succeeding
flowers bisexual, the upper imperfect. Hypogynous bristles 8-5

rarely fewer or O. Stamens 1-3. Stfjle ba.se dilated, usually
sharply constricted and apparently articulated on the nut but
persistent. Nut obovoid, plano-convex when the style is bifid,

trigonous when the style is trifid. Species over 100, cosraopoli-

tas.
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Spikelets distinctly wider than the stems,
Spikeleta xt^-j in. long, nut minute tipped by

the minute style base . . . . \. H. atropurpurea.

Spikelets ^-1 in. long, nut i\ in. long, style

base almost half as long as the nut . 2. H. palustris.

Spikelets scarcely wider than the stem, glumes
with narrow scarious margins . . . Z. H. plantaginea.

1. H. atropurpurea, Kunth, Enum. ii (1837) 151; F. B. I. vi,

627 ; Prain, Beng. PI. 1149 ;\ Cooke, Fl. Bomb, ii, 889.

Annual, stems 2-6 in. high, rery slender, tufted, sheaths short, mem-
branous. Spikelets xn-g^ in. long, ovoid, much broader than the

stem, rachilla slender, pitted. Glumes 20-^ in. long, broadly ovate-

oblong, obtuse, keel green, margins broad membranous dark colored.

Bristles 4-7 as long as the nut, white, often wanting or very small.

Nut minute xcj-stj in. long, black, polished, obovoid, biconvex, tipped
with the pale disciform style-base, stj'le 2-fid.

Dehra Dun (Parker) common in drying up rice fields. Sloradabad
(Thomson), Shahjahanpur (Duthie). Distrib. : most tropical coun-

tries.

2. H. palustris, R. Br. Prodr. Fl. Nov. Holl. (1810) 224 in obs. ;

F. B. I. vi, 628 ; Prain, Beng. PI. 1149 ; Cooke, Fl. Bomb, ii, 890 ;

Collett Fl. Siml. 559.

Stems 4-20 in. high -^-^ in. diam. tufted, longitudinally striate, sheaths

membranous, truncate or sometimes produced as a small triangular

limb. Spikelets ^-1 in. long, ellipsoid or cylindric, yeUow or brown,
wider than the stem, supported at the base by a bract continuous

with the top of the stem and half-surrounding it, margin of the

bract broad, scarious, rachilla stout. Glumes much imbricate, about
"s in, long, ovate-lanceolate or elliptic, keel green margins broad
hyaline or brown. Bristles 4-6, as long as the nut, brown, retrorsely

scabrid. Nut -^ in. long, broadly obovoid, biconvex, pale brown,

tipped by the broadly conical style-base which is nearly half as long

as the nut, style long, stigmas 2.

Saharanpur (Jameson), Aligarh (Duthie, Jameson), Kheri (Inayat).

Distrib. : Cosmopolitan except Australia.

3. H. plantaginea, R. Br. Prodr. Fl. Nov. Holl. (1810) 224 in

obs. ; F. B. I. vi, 625 ; Prain, Beng. PL 1148 ; Cooke, Fl. Bomb,

ii, 888.



FlMBRISTYLlS.J CYPERACE.E, 349

Stems rush-like. 1-3 ft. high, terete, densely tufted, -j- in. diam. or

rather more (up to ^ in. when dried and pressed flat) longitudinally

striate and distantly transversely septate when dry, sheaths mem-
branous, soon torn and somewhat fibrous. Spikthis |-14 in. long,

about the same diameter as the stem, pale straw color, supported
at the base by an amplexicaul bract appearing continuous with the
stem, rachilla stout angled. Glumes closely imbricate, J in. long,
persistent, oblong, obtuse with a narrow scarious margin, back
striate, keel not prominent. Bristles 7, about as long as the nut,
retrorsely scabrid. Nut -ja in. long, light yellowish-brown, tipped
by the persistent conical style base which is about | as long as the
nut, style very long, stigmas 2-3.

Moradabad (Thomson). Distrib. : tropics of the old world.

8. FIMBRISTYLIS, Vahl. ; FI. Brit. Ind. vi, 630.

Annual or perennial tufted herbs, roots fibrous or woody, stolons

0. Leaves near the base of the stem. Inflorescence terminal,,

umbellate or corymbose or of few or one spikelet. Glumes spirally

imbricate or the lower distichous or subdistichous, the lower 1-3

and sometimes the upper empty, hypogynous bristles 0. Stamens
1-3, filaments flattened. Style long, usually flattened and more or

less villous on the edges, base dilated, 2 or 3 fid. Nut obovoid,

biconvex or trigonous, with a more or less inconspicuous gyno-
phore. Species about 125 in all warm regions.

Stigmas 2, nut biconvex.

Spikelets solitary or 2-3.

Glumes glabrous.

Spikelets ^-^ in. long, glumes ^ in. long,

nut ySr in. long ....
Spikelets ^-^ in. long, glumes ^b in-

long, nut -j^y in. long

1. F. schcenoides.

Glumes hoary . . .

Spikelets numerous.
Glumes glabrous.

Nut with a minute gynophore or with
none.

Spikelets not exceeding \ in. nut not
exceeding -^-^ in.

9.

F. diphi/lla var,
an7iua.

F. ferruginea
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Spikelets not squarrose, style base

glabrous.

Leaves often as long as the stem,

not coriaceous.

Glumes yg ^^- ^^^o> concave,

nut 2^0 in. long . . . 2. F. diphylla.

Glumes -^j^ in. long, boat-

shaped, nut
^^f;

in, long . 3. F. dichotoma.

Leaves always short, coriaceous . 4. F. spathacea.

Spikelets squarrose, style base with

long pendent hairs . . . 5. F. squarrosa.

Spikelets -g-|- in. nut ^ in. long . 6. F. rigidula.

Nut with a distinct gynophore . . 7. F. podocarpa.

Glumes puberulous.

Tips of glumes spreading, nut black . S. F. fuscinux.

Tips of glumes incurved, nut brownish . 9. F. ferruginea.

Stigmas 3, nut trigonous.

Spikelets solitary 10. F. monostachya,

Spikelets several to numerous.

Spikelets discrete.

Annuals, stems not flattened upwards.

Lower glumes distichous, nut 2% in.

long 11. F. tenera.

Glumes all spirally imbricate, nut ^
in. long.

Spikelets ellipsoid, subacute, glumes

-^ in. long . . . . 12. F. quuiquan-
gularis.

Spikelets subglobose, obtuse, glumes

J- in. long . . . . 13. F. miliacea.

Perennial, stems flattened upwards . 14. F. complanata,

Spikelets or some of them in clusters of

2-5 . . . . . • , lo. F. junciformis.

1 F schoenoides, VaU, Enum, ii (1806) 286 ; F. B. I. vi, 634 ;

Prain Beng. PI. 1163 ; Cooke Fl. Bomb, ii, 880 ; ColleU, Fl. SinU,

560,
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Tufted 3-12 in. high, glabrous, stems slender, striate, leaves very
narrow almost filiform, sheaths with membranous margins. Spike-
kts usually solitary, sometimes 2 or 3, ^-^ in. long, ovoid, bracts
(empty glumes) usually similar to the flowering glumes, occasionally
leaf-like and exceeding the spikelets. Glumeii ^ in. long, suborbi-
cular, shortly mucronate, keeled, many-nerved, very concave, straw-
colored or pale brown, deciduous. RachiUa after the fall of the
glumes ragged with minute scales. Style long flattened, hairy on
the edges in the upper half. 2\'ut ^V in. long, biconvex, compressed,
obovoid, stipitate, shining, pale straw color or whitish.

Dehra Dun (Duthie, Gamble), Saharanpur (Royle), Cawnpore (Duthie)i
DiSTRiB. : S. E. Asia, X. Australia.

2. F. diphylla, VaM, Enum. ii (1806) 2S9 ; F. B. I. vi, 636;
Prain, Beng. PL 1153; Cooke, FI. Bomb, ii, 882; CoUett, FL
Siml. 561.

Tufted, 2-24 in, high, stems striate, leaves often as long as the stems-
up to \ in. wide, scabrid on the margins towaids the apex, sheaths
glabrous or more or less villous, margins membranous. Spilchts
in simple or compound umbels, ovoid ^-^ in. long, primaiy bracts
leaflike exceeding the inflorescence or not. Glurnes -j'^ in. kng
closely imbricate, concave, glabrous, broadly ovate, keel f'rcen

3-nerved, excurrent as a small mucro, margins smooth, brown or
reddish. Bachilla after the fall of the glumes ragged frcm the scaly
edges of the areoles. Style flattened, broad, villous on the edges.
l\ut -^ in. long, pale straw-colored or nearly white, glistening, bicon-
vex 5-6 ribbed on each face, with elegant crcsslir.cs between the
ribs.

Dehra Dun (Duthie, etc.). A common rainy season weed. Saharan-
pur, Pilibhit, Cawnpore (Duthie), Gonda. Distrib. : all warm
regions.

rar. an>t.4, Clarke (sp. Ram. d: Sch.). A dwarf form about 2 in.
high. Spikelets reduced to 1-3 or a few.

Debra Dun (Duthie G815, 7662).

3. F. dichotoma, Vahl, Enum. ii (1806) 287 ; F. B. I. vi, 635 ;
Prain, Beng. PL 1153; Cotke, Fl Bomb, ii, 880; Cplleit, Fl
Siml- 561.

Tufted, 2-20 in. high, stems striate, sometimes veiy slender, leaves as
long as the stems or shorter, up to ^^ in. broad, scatna on tl;e marging
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towards tne apex, sheaths more or less villous or glabrous, margins

membranous. Spikelets in compound or decompound umbels,

ellipsoid or subcylindric ^4 in. long, primary bracts leaf-like usually

much exceeding the inflorescence. Glumes -g^^ in. long, closely im-

bricate, boat-shaped, keel green 1-3-nerved, prominent and excurrent

as a small mucro, margins membranous, pale brown. Rackilla after

the fall of the glumes deeply pitted. Style flattened, villous in the

upper half. Nut ~o in. long, pale brown, biconvex^ 5-9-ribbed.

Saharanpur (Royle, Jameson), Delhi (Royle), Agra (Jameson), Merwara
(Lowrie), Etawah (Duthie), Pilibhit (Inayat), Kheri (Inayat), Gorakh-

pur (Harsukh). Disteib : Warm regions of the old world.

F. aestivalis, Vahl. A very similar plant but more pubescent and
with a smooth nut possibly occurs but the specimens are too young
for satisfactory identification.

4. F. spathacea, Roth, Nov. PI. Sp. (1821) 24 ; F. B. I. vi, 640 ;

Cooke, Fl. Bomb, ii, 882.

Perennial, rhizome woody, stems G-18 in. long, stifi, striate, leaves

many near the base of the stem and up to i its length, coriaceous,

narrow, scabrid on the recurved margins, sheaths glabrous, margins

not hyaUne. S2>ikelets |-^ in. long, ovoid in simple or compound
umbels which are often congested or subcapitate, bracts nearly as

long as the rays, leaf-like, rigid with broad bases. Glumes -^ in.

long, boat-shaped, obtuse, "with a small obtusely triangular auricle

on either side a little below the middle (caused by a portion of the

glume breaking away and remaining attached to the rachillum),

keel distinct, 1-2 additional j)airs of rather obscure nerves, white

and hyaline except for red streaks near the keel. Bachilla after

fall of the glumes very ragged with prominent scales. Style glabrous,

not flattened, conspicuously swollen at the base. Nut -^q in. long,

minutely stipitate, biconvex, broadly obovate, obtuse, brown at first

then dark grey or almost black, microscopically rugose.

Merwara (Duthie 4920). Distbib. Orissa, S. India, Ceylon, Arabia,

Malaya, etc,

5. F. sauarrosa, Vahl, Enum. ii (1806) 289 ; F, B. I. vi, 635;
Prain, Beng. PL 1753 : Collett, Fl. Siml. 560.

,

Annual, tufted, more or less pubescent or glabrous, stems 2-8 in, high,

slender, striate, leaves narrow, about half the length of the stem,

sheaths densely pubescent. Spilelets |-|- in, long, squarrose from
the prominent tips of the glumes, in umbels consisting of a sessile
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spikelet. several spikelets on pedicels of various lengths and a few
rays the latter bearing a sessile spikelet and 1-3 pedicelled spikelets,

bracts several, leaf-like the longest exceedinc the rays. Glumes
^TT in. long including the awn, blade broadly oblonc, pale brown,
keel excurrent as a curved awn about as long as the blade, Rachilla
after the fall of the glumes rather slender, not deeply pitted. Slyle

slender minutely hairy below the bifurcation, base slightly swollen
and bearing many silky hairs which hang down over the nut and
are J-J of its length. Sui -gV in. lung, obovoid, compressed, smooth
minutely stipitate, straw-colored.

Moradahad (Thomson). Distkib. Northern India from Kashmir to
Assam and Burma and all warm regions.

6. F. rigidula, Nees in Wight Contrih. (1834) 99 ; F, B. I. vi,

640 ; Prain, Beng. PI. 1163 ; CoUett, Fl Siml. 561.

Perennial, stems bulbously thickened at the base clothed with the
bases of the leaf-sheaths which tend to break up into separate libres,

flowering stems C-18 in. high, striate, leaves half the length of the
stem or much shorter, up to -^r^ iri- ^vide, not na^ro^^ing upwards
slightly scabrid on the margins, sheaths glabrous or nearly so with
broad membranous margins. SjiikeJets in simple or somewhat com-
pound umbels ^-i in. long, ellipsoid or subcylindric, bracts usually
very much shorter than the rays sometimes almost ae lone. Ghiwis
\ in. long, concave, broadly ovate, dark brown in the upper half,

keel not prominent slightly excurrent in the lower glumes. Rachilla
after the fall of the glumes somewhat rough and pitted. Style hairy
on th^ edges in the upper portion. Kut -^ in long, bro\^ni or grey,
biconvex, broadly obovate-obtuse in outline, minutely stipitate, verj-

cbscurelj- apiculate, minutely lacunose and reticulate.

Saharanpur (Royle) Kheri (Inayat). Distrib. Himalaya ascending
to G,000 ft. from Simla eastward and neighbouring plains, East
Asia.

7. F. podocarpa, Kees in Wight Contrih. (1S34) 9S (ear parte);

F. B. 1. ri, 633 ; Prain, Beng. PI. ll-jP

Tufted 8-lG in. high, stems striate, slender, leaves about half as long
as the stems, -^-^ in. ^\ide, scabrid on the .margins, sheaths more
or less hairy with narrow membranous margins. S-pikeUts in simple
or compound umbels, the umbel or brancne* of compound umbels
with usually 3-5 spikelets, \ in. long, ovoid, primary bracts leaf-

like exceeding the inflorescence. Ghnves | in. long, boat-shaped.
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keel a narrow sharp ridge exeurrent as a small cusp, margins brown.

Rachilla after the fall of the glumes marked with large shallow areoles

the margins of which project as scales especially at the base of the

areole. Style flattened, ciliate above the base. i\'ut -^ in. long,

pale straw-color, polished, biconvex, broadly elliptic in outline,

margin thickened, faces with many fine longitudinal striae, gynophore

obpyramidal y^y in. long.

Saharanpur (Royle). This species has not recently been collected in

N. W. India. I have only seen three gatherings all of Eoyie.

DiSTRiB. West Himalaya from the Simla district (Royle) to Assam,
Chota Nagpur, Malaya, China.

8. F. fuscinux, C. B. Clarke in Fl Brit. Ind. vi (1893), p. 638 ;

Prain, Beng. PI. 1154.

Tufted, stems rigid, striate, 8-20 in. high, leaves |-f the length of the

stem, rigid, coriaceous, tip obtuse, sheaths glabrous, brown, fibrous

when old. Spikehts ^-h in. long, narrowly ovoid, somewhat angular

owing to the keeled glumes, in large compound umbels consisting

of several rays and many pedicelled spikelets, bracts leaf-like with
dilated bases. Glumes -^\ in. long, broadly ovate, boat-shaped,

acute, mucronate, keel 3-nerved, brown almost glabrous. Bachilla

after the fall of the glumes rather stout with deeply pitted areoles.

Style not flattened, glabrous. Xut -^-^ in. long, suborbicular in out-

line, biconvex, microscopically lacunose, dark brown, finally black.

Moradabad (Thomson) fide Clarke. Distrib. Sikkim Terai (Clarke !)

9. F. ierruginea, Vahl, Enum. ii (1806), 291 ; F. B. I. vi, 638 ;

Prain, Beng. PI. 1164 ; Cooke, Fl. Bomb, ii, 881.

Tufted 8-30 in. high, stems striate, leaves half as long as the stems or

less, up to i\ in. wide, scabrid on the margins, sheaths more or less

hairy with membranous margins. Spikelets in simple or sometimes
compound umbels, usually 5-10 sometimes reduced to 1 or 3, ^-^ in.

long, ellipsoid or subcylindric, bracts usually shorter than the in-

florescence. Glumes \ in. long, broadly ovate, concave, keel not
prominent slightly exeurrent, hoary in the upper half, brown.
Bachilla after fall of the glumes rough from the ragged edges of the

areoles. Style broad flattened hairy on the edges in the upper half.

Nut ^ in. long, pale brown, biconvex, suborbicular in outline,

minutely stipitate and apiculate, microscopically multistriate.

Saharanpur (Gollan), Merwara (Duthie 4916). Distrib. Throughout
the warmer parts of India, S. F.. Asia, Australia.
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10. F. monostachya, Hassh. PL Jav. Rar. (1848), 61 ; F. B. I.

viy 649 ; Prain, Beng. Pi 1152 ; Cooke, Fl. Bomb, ii, S8o ; Collett,

Fl. Si)fil. 663.

Densely tufted, stems thickened at the base, 3-lG in. high, slender or
tiliform, striate, leaves about iialf as long as the stem or more, almost
filiform, sheaths smooth with membranous margins. Spikelets ^-i

in, long, ovoid, acute, solitary sui)ported at the base by a bract
which is usually leaf-like, shorter than the spikelet, hispid on the

margins and with a small filiated base, s^mietimes the bract is more
glume-like, this is followed by 2 or 3 bracts or empty glumes which
become progressively more glume-like. Glumes sub-distichous -y in.

long, ovate, boat-shaped, strongly keeled, cuspidate, coriaceous,

straw-colored. Rachilla after the fall of the glumes with conspicu-

ous red-dotted scales (the margins of the glumes on either side being

persistent). Style broad, flattened, hairy on the edge, base large,

conical. Sut ^^, in. long, pear-shaped, trigonous, minutely tubercled

except on the narrowed base and short pyramidal apex, pale straw-

colored.

Saharaupur. Listrib. Throughout the warmer parts of India and
most warm countries.

11. F. tenera, Roem. db Schult. Syst. ii, Mant. (1824), 57 ; F. B,

I. vi, 642 ; Prain, Beng. PI. 1154.

Annual tufted stems slender 6-12 in. high, leaves up to half the lengtTi

of the stem -j^j in. wide, glabrous, often very much reduced, sheaths

glabrous, rather thin with hj'aline margins. Sjiikehts i-J in. long

narrowly ovoid or subcylindric m lax subcompound umbels consist-

ing of a sessile spikelet, 2 or 3 spikelets on pedicels of various lengths

and 2 or 3 rays which usually bear one sessile and one or two pedi-

ceiled spikelets, bracts leaf-like with dilated bases, shorter than the

rays. Glumes jV in. long broadly ovate, acuminate, with an auricle

on either side, somewhat boat-shaped, 3-nerved the keel prominent,

slightly excurrent, brown, margin hyaline. Rnrhilln after the fall of

the glumes rather stout, the areoles large dei)ressed with prominent
margins. Style glabrous, base swollen, stigmas 3. Nut -jV i^* l<5ng

trigonous-obovoid, dirty white, minutely verrucose.

Dehra Dun (Brov^-n) Pilibhit, Shikohabad (Duthie 6510), Agra (Jame-

son). DiSTRiB. : Punjab to Bengal and Madras (var. oxyhins,

Clarke). Other varieties in Tropical Africa and Malaya.



356 CYFEBACEM. [ Fimbristylis.

12. F. quinquangnlaris Kunih. Enum. ii (1837), 229 ; F. B. I.

vi, 644 ; Prain, Beng. PL 1154 ; Cooke, Fl. Bomb, ii, 883 ; Collett,

Fl. Siml. 561.

Annual tufted, stems 1-2 ft. high, angular, striate, leaves longer or

shorter than the stem, up to j\ in. wide, scabrid on the margins-

and midrib beneath, sheaths glabrous with broad membranous
margins. Spikelets ^-l in. long, ellipsoid or narrowly ovoid, sub-

acute, very numerous in decompound umbels, rays very slender,

pedicels filiform, bracts very narrow, leaf-like, shorter than the

umbel. Glumes ^ in. long, ovate, somewhat boat-shaped, keel

3-nerved, slightly excurrent, margins brown, hyaline. Rachilla after

the fall of the glumes ragged with small black scales. Style slightly

villous below the 3 stigmas, not much dilated at the base. Sut
4^; in. long, globosely obovoid, pale brown or whitish, minutely
tuberculate.

Dehra Dun (Royle, etc.), Saharanpur, Agra (Jameson), Shikohabad
(Duthie), Shahjahanpur (Duthie). Disteib. : Throughout India,

Ceylon, China, Malaya, Australia.

13. F. miliacea Vahl, Enum. ii (1806), 287 ; F. B. I. vi, 644 ;

Prain, Beng. PI. 1155 ; Cooke, Fl. Bomb, ii, 883.

Annual tufted, stems 1-2 ft. high, angular, striate, leaves usually about
as long as or rather longer than the stem, up to ^ in. broad, scabrid

on the margins towards the apex, sheaths glabrous, margins scarious^

Spikelets xg-yo in. long, subglobose, obtuse in decompound umbels,
rays and pedicels filiform, bracts linear-filiform with broad dilated

bases shorter than the rays. Glumes -^-^ in. long, ovate, obtuse,
somewhat boat-shaped or concave, obscurely nerved, keel not or
scarcely excurrent, margins brown, hyaline. Rachilla after the fall

of the glumes deeply pitted, the edges of the areoles pale and very
short. Style glabrous scarcely swollen at the base. iV«i -J^ in. long,

obovoid, pale brown, minutely tuberculate.

Dehra Dun (Parker), Saharanpur (Royle), Moradabad (Thomson). Very
oimilar to F. quinquangidaris but readily separable by the difference-

in the rachilla after the fall of the glumes. Distrib. Throughout
India and most warm countries.

14. F. complanata, Link. Hort. Berol. i (1827), 292; F. B. /.

vi, 646 ; Prain, Beng, PI. 1156 ; Cooke. Fl. Bomb, ii, 885 ; CoUett,

Fl. Siml. 562,
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Tufted, rhizome short, creeping, stems 8 in.—2 ft. high, flattened in the
upper half and scabrid on the edges beneath the umbel, striate,

leaves shorter than the stems 775-i in. wide, tip abruptly narrowed,
Bcabrid-ciliate, sheaths smooth coriaceous with membranous margins.
Spikekts ^ in. long, narrowly ellipsoid, acute, in compound or de-
compound umbels, rays flattened, bracts the biggest leaf-like appear-
ing as a continuation of the stem as seen from behind, amplexicaul
as seen from in front, shorter than the umbel, scabrid-ciliate, the
others linear-subulate with broad bases. Glumes subdistichous ^ in.

long or slightly less, ovate, acutely keeled the keel more or less ex-
current, margins brown. Rachilla after the fall of the glumes pitted,
rough with short ascending acute scales. Style slender glabrous
with a short conical base. 2sui -5^ in. long, whitish, obovoid, ob-
tusely trigonous, one face broader than the other two, faintly striate,

obscurely tuberculate.

Dehra Dun (Parker) Haldwani (Parker). In Himalayan specimens the
nut is -jy in. long, smooth, with sometimes one face larger than the
other two. In C. P. and Orissa specimens the nut is ^\j in. long
and minutely tubercled. Distbib. Warm regions of the old world.

15. F. junciformis, Kunth. Enum. ii (1837), 239 ; F. B. I. vi,

€47 ; Prain, Beng. PI. 1155 ; Cooke, Fl. Bomb, ii, 886 ; Collett,

Fl. Sijnl. 562.

Rhizome woody, horizontal, covered with the fibrous remains of the
leaf sheaths, stems C-IG in. high, angular, striate, leaves crowded
at the base of the stem and usually much less than half its length,

^ -
T^o in. wide, abruptly pointed, scabrid on the margins, sheath&

coriaceous with broad membranous margins. Spikelets ^-l in. long,

some solitary others in clusters of 2-5, arranged in compound umbels,
bracts several, leaf-like, much shorter than the rays. Ghimea ^ in.

long, ovate, boat-shaped, the lower glumes mucronate, sides brown,
margins narrow scarious. Bachilla after the fall of th? glumes rough,
pitted. Style slender, pubescent below the 3 stigmas, base small
conical. Nut -j'j in. long, trigonous obovoid, pale straw-colored

nearly smooth or verrucose.

Delhi (Jameson), Saharanpur (Royle), Moradabad (Thomson), Pilibhit

(Inayat), Bahraich (Harsukb). Flowers June, July. Distbib.

Throughout India, Madagascar, Philippines.

9. BULBOSTYLIS, Kunth. ; Fl. Brit. Ind. vi, 651,

Tufted annuals with fibrous roots. Stems slender leafy only at

the base, sheaths usually finely hairy. Spikehts congested or
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umbelled, occasionally reduced to one spikelet. Glumes spirally

imbricate, 1-2 lowest empty. Hypogynous bristles 0. Stame7is

1-3, usually 2. Style as long as the nut, linear, glabrous, base

verv smaU bulbiform leaving a minute button on the nut after

falling, stigmas 3. Nut obovoid, obtuse, trigonous, scarcely

stipitate, smooth. Species 70 in all warm regions.

B. barbata, Kunth. Enum. ii (1837), 208; F. B. I. vi, 651;
Prain, Beng. PI 1157 ; ColleU, Fl. Siml. 563. Stenophyllus

barbata, Rottb. Cooke, Fl. Bomb, ii, 887,

Stems 2-10 in. high, very slender, striate, sheaths striate on the back,

hyaUne in front, mouth pilose with very slender hairs, blade filiform

as long as or shorter than the stem. Spihelets \-\ m. long 3-20 in

dense heads at the top of the sterus, bracts fihform, the longest often

• erect and about twice as long as the spihelets so that the head appears

lateral. Glumes ^V in. long, boat-shaped, ovate, keel green, excurr?nt

as a small mucro, margins hyaline, often minutely pubenilous and
ciliolate. Rachilla after the fall of the glumes winged and scaly.

Kut -^ in. long, obovoid, pale brown or yellow, very minutely stipi-

tate and tipped with a button no larger than the stipe.

Delhi (Jameson). Saharanpur (Royle), Moradabad (Thomson), Jaipur

(Sadhu Singh), Ajmer (Lowrie), Bundelkhand (Duthie), Pilibhit.

A plant of sandy soil. Distrib. Throughout India and all warm
regions.

10. SCIRPUS, Linn, (in ;
part) ; Fl. Brit. Ind. vi, 653.

Herbs of ver^- various habit, glabrous or the inflorescence slightly

haiiy*. Infiorescence terminal or lateral of one to many spikelets

in clusters or umbels. Glumes spirally imbricate or rarely the

lowest subdistichous, 1-2 lowest and the uppermost emptj*. Hypo-
gynous bristles present or not, sometimes broad ovate. Stamens

1-3. Style 2-3-fid, glabrous, base linear or conic, continuous with

the nut. Nut obovoid, trigonous or biconvex, smooth or nearly

so. Species about 130 ; throughout the world.

Spikelets 1-many in simple clusters or heads

(in supinus a cluster on a ray sometimes
added).

Clusters lateral on the stem.

Bristles present.

Stem terete, style 2-fid . . . I. S. erectus.

iStfiB tzvquetrous, style 3-fid . , 2. S. mucronatus.
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3. S. arliculatm.

4.
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Perennial, roots fibrous, rhizome short, horizontal. Stems 8-30 in.

high, tufted, sharply triquetrous, y\;-J in. thick, sheaths loose, mem-
branous, mouth oblique. Spikelets J-f in. long in a single lateral

cluster of 1-12 close below the top of the stem. Glumes ^ in. long,

broadly ovate, acute, keeled, finely multistriate. Bristles 5-6, retror-

sely scabrid. Style 3 -fid. Nut ^ in. long, broadly obovate in

outline, apiculate, unequally trigonous or biconvex, dark brown,
shining, nearly smooth.

Dehra Dun (Parker), Saharanpur (Royle), Agra (Jameson), Pilibhit,

Kheri (Inayat), Gdnda (Harsukh), Gorakhpur (Harsukh). Disteib.

Northern India, Europe, Australia, Madagascar.

3. S. articulatus, Linn. Sp. PI. (1753), 47 ; F. B, I. vi, 656;
Prain, Beng. PI. 1160 ; Cooke, Fl. Bomb, ii, 891.

Roots fibrous. Stems 6-24 in. high, terete, tufted, when dried and
pressed fiat tg-^ in. wide, septate, sheaths loose, membranous, very
oblique at the mouth, the apes sometimes free from the -Btem for

about 1 in. but with no blade. Spikelets ^-^ in. long, brown, in a

single dense lateral head situated below the middle of the stem and
often close to the base. Glumes \-\ in. long, ovate, acute, mem-
branous, not or obscurely keeled. Bristles 0. Style 3 -fid. Nut
JL. in. long, obovoid, acutely triquetrous, apiculate, faces trans-

versely undulate-rugose, black.

Margins of ponds. Kheri (Inayat), Dholpur (Jameson), Bundelkhand
(Duthie), Ajmer (Lowrie). Disteib. Warm regions of the old

world.

4. S. supinus, Unn. Sp. PI. (1753), 49 ; F. B. I. vi, 655 ; Prain,

Beng. PI. 1160 ; Cooke, Fl. Bomb, ii, 892.

Roots fibrous. Stems 4-15 in. high, terete, tjifted, sheaths with an
oblique mouth sometimes produced in a short erect blade. Spike-

lets 1-8, usually about 3-4 in a single lateral cluster or occasionally

a cluster on a ray in addition, situated a little below the apex of

the stem, ^-^ in. long. Glumes ^^^ in. long, ovate, keeled, the keel

produced as a suberect mucro. Bristles 0. Style 3-fid. Nut -^V in.

long, globosely obovoid, trigonous, one face larger than the other
two, minutely apiculate, faces transversely undulate-rugose, black.

Dehra Dun (Gamble, Parker), Saharanpur (Royle), Shahjahanpur,
(Duthie), Jhansi (Duthie), Bundelkhand (Duthie). A common weed
m rice fields. Distrib. Most parts of the world.
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5. S. Roylei, [Nees) comb. nova. S. quiiiquefarius, Ham ex
Back, in Linncea XXXVI (1869-70), 701 ; F. B. I. vi, 6-J7 •

Praiji, Beng. PI. 1160 ; Cooke, Fl. Bomb, it, 892. Isolepis lu'pulina',
Nees and I. Roylei, Nees in Wight Contrib. {1834), 107.

Roots fibrous. Stems C-IS in. high, terete, tufted, \vhen dried and
pressed up to t\j in. wide, often conspicuously septate, sheaths loose,
membranous, mouth oblique. Spikelets \-\ in. Ion?, 1-0 in a single'
dense lateral head situated about the middle of the stem. Ohniie^
i in. long, elliptic-oblong, mucronate, membranous, multistriate,
keeled, brownish straw-colored. Bristles 0. Style .3-fid. Nut as for
5. articulatus.

Saharanpur (Royle), Ajmcr (Duthie), Jbansi (Duthie), Gwalior (Maries),
Dholpur (Jameson), Aligarh, Etah, Etawah (Duthie). Distrib.
Throughout India, Afghanistan, Turkestan, Africa.

6. S. squarrosus, Linn. Mant. (1771), 181 ; F. B. I. vi, 663;
Prain, Beng. PI, lloS ; Cooke, Fl. Bomb, ii, 896 ; Collett, Fl Siml
564.

Annual, tufted, roots fibrous. Stems 2-G in. high, filiform, terete,
sheaths short membranous, the older slit down to the base, leaves
1 in. long or less, filiform. Spikelels l-\ in. long, softly bristly from
the tips of the glumes, solitary or 2-4 in a head, bracts 1-3, the Ic .laest
usually erect (so that the spikelets appear lateral) and about l"in.
long. Glumes -5^5 in. long excluding the cusp which is slightly re-
curved and as lf)ng as or rather longer than the rest of the glume,
trapeziform,. suddenly narrowed into the cusp. Bristles 0. Style
minute with 3 recurved stigmas. Nut ^j-, in. long, narrowly obovoid,
trigonous, bro^vn, finally black.

Dehra Dun (Duthie). A common rains weed in flower pots and similar
moist places. Distrib. Throughout India, tropical Africa, China.

7. S. kyllingoides, B(£ck. in Linncea XXXVI (1870), 733; F.
B. I. vi, 662 ; Prain, Beng. PI 1160 ; Cooke, Fl. Bomb, ii, 895

Perennial, slender stolons sometimes present. Steves 3-6 in. high,
rarely more, slender, base thickened. Leaves half as long as tbe
stem, -rrjj in. broad, grass-hkc. Head l-\ in. diam., terminal, of
6-15 spikelets, bracts 3-4, leaf-like, spreading or pendent, 1-3 in.

long. Glumes ovate, contracted rather suddenly into a linear obtuse
tip. Bristles 0. Stijle 3-fid. Niit minute, J the length of the glume
oblong-obovoid, unequally trigonous, smooth, brown or black.
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Dehra Dun (Vicary) Goona (King) Saugor (Vicary) fide Clarke. I have
seen no specimens from the area. Disteib. Scattered in India and
tropical Africa.

8. S. Michelianus, Linn. Sp. PI. (1753), 52 ; F, B. I. vi, 662;
Prain, Beng. PL 1158 ; Cooke, Fl. Bomb, ii, 895.

Annual, roots fibrous. Stems, 1-5 in. high, tufted, triquetrous, leafy

below, sheaths membranous, striate, the older split to the base,

blade as long as or longer than the stem, narrow, grass-like. Spike-

lets -|-^ in. long, numerous, in dense terminal heads J-f in. diaaf.

bracts several, long, leaf-like A^ith dilated bases. Glumes yV in.

long, elliptic, keel rather broad, 3-nerved, produced as a mucro,
margins hyaline. Bristles 0. Style 2-fid. Sut between -^-^ and 2'^ in.

long, fusiform, pale dull brown.

Delhi (Royle) Agra (Jameson) Gwalior (Maries) Kheri (Inayat).

Disteib. Throughout India, Europe, Asia, Algeria.

9. S. litoraHs, Schrad. Fl. Germ. I (1806), 142, t. 5, fig. 7 ; F,

B. 1. vi, 659 ; Beng. PI. 1161 ; Cooke, Fl. Bomb, ii, 894.

Rhizome horizontal, slender. Sl^ms 2-3 ft. high, ^-^ in. diam. slightly

triquetrous towards the top, sheaths soft, membranous, open, leaves

short or or grass-like and very slender for the size of the plant

.

Spikelets 5-^ in. long, in' lax subcorymbose or paniculate umbels
situated laterally near the apex of the stem (or lowest bract 1-6

inches long appearing as a continuation of the stem) sometimes
reduced almost to a head, rays when present 1-2 in.- long. Glumes

^ in. long, elliptic-oblong, membranous, notched at the top, mucro-
nate in the notch by the excurrent slender green keel. Bristles 2-7,

soft, linear, plumose upwards. Style 2-fid. Niit — in. long, broadly

obovoid, biconvex, dull brown, apiculate, smooth.

Saharanpur (Rovle), Gwalior (Zlaries). Disteib. : Most parts of the

Old World.

10. S. lacustris, Linn. Sp. PI. (1753), 48 ; F. B. 1. vi, 658 ;

CoUett, Fl. Siml. 564.

Rhizome horizontal. Stems 2-6 ft. high, terete or somewhat trigonous

at the top, sheaths membranous ending in an acute tip or blade

4 inches long or longer and floating. Spikelets ^-f in. long, discrete

or clustered in once or twice compound umbels sometimes reduced
almost to a small head, situated at the apex of the stem the lowest
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bract 1-3 inches long, erect, appearing as a continuation of the stem.

Glumes \ in. long, ovate, concave, scarious, tip notched, margins
pilose, Ivcel excurrent as a small scahrid mucro. Bristles 5-G, retror-

sely scabrid. Sttfie 2-3 fid. Nut ^V - t^o in- loJig* obovoid, plano-

convex, long apiculate, smooth, pale ultimately dark brown.

Pilibhit (Inayat). Distrib. : Kuniaon ! Kashmir I Afghanistan !

Baluchistan ! Scattered throughout the world except !S. America,
abundant in Europe.

11. S. maritimus, Linn. Sp. PL (1753), 51 ; F. B. I. vi, 60S;
Prain, Beng. PL 1161 ; Cooke, FL Bomb, ii, 893.^

Rhizome creeping, nodes dilating into woody tubers. Stems 1-3 ft.

high, stout, trigonous, sheaths long often clothing the stem to half

its height, mouth truncate with a small V-shaped scarious portion,

usually split in older leaves, blade grass-like often as long as the

stem, coriaceous, scabrid on the margins towards the apex. Spike-

lets \-\ in. long, 3-8 or solitary on each ray or umbel raFoly reduced

to a head of 1-3 spikelets, rays of unequal length, subcoryrabose,

bracts several leaflike, the lowest usually much exceeding the umbel.

Glumes \ in. long, l)roadly ovate, birid at the apex, membranous,
brown or golden-brown, minutely pubescent, the apical lobes more
or less fimbriate, keel excurrent as a more or less curved awn.
Bristles 3-G, unequal, retrorsely scabrid. Style 3-fid. Xut ^ in.

long, obovoid, one face larger than the other two hence j)lano-convex

rather than trigonous, smooth, bluntly pointed at both ends, pale

straw-colored (not seen quite ripe).

Saharanpur (Jameson), Merwara (Duthie, Lowrie), Jhansi (Duthie),

Gwalior (Maries), Mainpuri (Duthie), Aligarh (Jameson), Moradabad
(Thomson), Kheri (Inayat).

var. AFFiNis, C. B. Clarke. Spikelets capitate, usually 1-3, ovoid-

lanceolate, glumes straw-coloured, almost glabrous. Style 2-fid.

Nut rather smaller but over
-i^j

in. long compressed biconvex, minutely

lacunose (microscopically a honey-combed surface pattern) brown

or pale^straw-color.

Saharanpur (Royle), Delhi (Royle), Agra (Jameson), Gwalior (Maries),

Pilibhit (Inayat), Kheri (Inayat), Bahraich (Inayat), Gorakhpur

(Harsukh). According to Clarke the bristles are 4, as long as the

nut in var. afiinis. Neither the number of bristles nor their size

ia constant. I have found them scarcely half the length of the ripe

nut and up to G in number. Distkib. : World wide in various

forms.
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12. S. chinensis, Munro in Seem. Bot. Voy. Herald (1852-57),

423 ; F. B. I. vi, 662 ; Prain, Beng. PI. 1159 ; ColleU, Fl. Siml.

564.

Rhizome stoloniferous. Stems 2-7 ft. high, solitary, leafy, sheath

loose, mouth oblique, blade often 12 in. long or more, |- in. broad,

scabrid on the margins and midrib beneath. Spikelets ^ in. long,

ellipsoid, in clusters of 3-15 arranged in large terminal compound
corymbose umbels, rays up to 5 in. long, bracts several, leafy, the

lowest exceeding the umbel, the upper reduced to tubular sheaths.

Glumes -^ in. long, ovate, concave, obtuse, keel broad, 3-nerved,

margins scarious. Bristles (in the local form, sometimes 3, rarely

5, Clarke). Style 2-fid. Nut -^^^ - -^^ in. long excluding the minute

stipe and short apiculus, elliptic, compressed, pale dull brown.

Dehra Dun (Gupta). Like many other Himalayan plants this has

been found in the Mothronwala swamp. Distrib. : Himalaya up
to 5,500 ft. from Chamba eastward to Burma and China.

11. FUIRENA, Rottb. ; Fl. Brit. Ind. vi, 665.

Annual or perennial herbs leafy to above the middle or to the

top. Leaves grass-like with an annular membrane at the mouth
of the sheath. Spikelets many flowered in dense axillary and
terminal pedunculate clusters. Glumes spirally imbricate, aristate,

hairy in the upper half. Hypogynous bristles 2»seriate, the outer

(or sepals) 3, bristle-like or 0, the inner (or petals) 3, with clawa

and broad limb or linear or 0. Stamens 2-3. Style long, slender,

glabrous, deciduous, stigmas 3. Nut obovoid, trigonous, more or

less stipitate, beaked. Species 25 scattered in all warm regions.

Leaves glabrous, glumes with a scabrid mucro,

inner scales setiform . . . . I. F. Wallichiana.

Leaves patently hairy, glumes with a hispidly

hairy mucro, inner scales quadrate . . 2. F. glomerata.

1. F. Wallichiana, Kunth. Enum. 11 (1837), 182 ; F. B. I. vi,

665; Cooke, Fl. Borah, ii, 897.

Rhizome creeping, sbjrt. Stems 12-18 in. high, triquetrous, slightly

pubescent at the top. Leaves 2-8 in. long by J in. broad or less,

midrib prominent, sheaths long, ligule pubescent. Spikelets ^-^ in.

long in corymbose clusters, bracts and branches of the corymb smalL
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Glumes | in. long, excluding the stout scabrid mucro which is Vc ^°'

long, elliptic-oblong, rounded at the tip below the mucro, pubescent
and ciliate, lined with dark red streaks. Outer bristles shorter than
the nut, bristle-like, reddish-brown scabrid. Inner bristles similar to

the outer, much longer than the nut but irregular sometimes small

often 0. Xut -j'jj in. long, light brown or greyish, trigonous, globose,

pyramidally pointed at each end, finely longitudinally ribbed.

Hardwar (Wallich) Goona (King) fide Clarke, Merwara (Duthie).

Duthie's No. 4919 from Merwara is the type of var. eroluta (.'. B.

Clarke in Fl. Brit. Ind vi, 006. Clarke has noted on the sheet ' setae

hypogynoD extraordinarily though irrecularly dev^lr^ped.' He
describes them '' petals narrowly elliptic 3-nerved shortly stalked

with long linear papillose-scabrous arista, overtopping the nut "".

He figures them in Illustrations of Cyperaceae, t. LVIII, fig. 9. I

have failed to find anything like this but find the bristles as des-

cribed above. DistPwIb. : Punjab to the Deccan.

2. F. glomerata, Lamk. III. I (1191), 150 ; F. B. I. vi, 666;
Prain, Beng. PI. 1157 ; Cooke, Fl. Bomb, ii, 89S.

Annual, tufted. Stems 4-16 in. high, triquetrous, pilose. Leaves 2-5

in. long, hairy, 5-nerved, sheaths long, more or less patently hairy.

Spikehls J-^ in. long, 3-10 in clusters, axillary and terminal, bracts

small. Glumes yV in. long excluding the hispid awn which is some-

times nearly as long as the blade, obovate-oblong, tip rounded

ciliolate, margins membranous, pubescent^ keel 3-nerved running

into the awn. Outer bristles small and inconspicuous (or linear as

long as the nut C. B. Clarke). Inner scales quadrate, apiculate base

cordate with a short slender claw, back with 3 raised veins, the

scales adpressed to the nut and concealing it. Nut -jV in. long,

stipitate, apiculate, trigonous, globosely obovoid, pale brown,

smooth.

Bundelkhand (Duthie 7051). Distrib. : Central Provinces, Bihar,

S. E. Asia, Australia, tropical Africa.

12. ERIOPHORUM, Linn. ; Fl. Brit. Ind. vi, 663.

Glabrou-s grass-like herbs, leafy only near the base. Spikelets

in compound umbels or corymbs sometimes reduced to few or

one spikelet. Glumes spirally imbricate. Hypogynous bristles 6

divided nearly to the base into ligulate segments accrescent and

comose in fruit so that the inflorescence becomes cottony. Stamens
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1-3, anterior. Style slender, glabrous, deciduous, stigmas 3.

Nut sessile, trigonous, smooth, apex narrowed. Species 10 mainly
arctic and N. temperate.

E. comosum, Wall, ex Nees in Wight Contrih. (1834), 110 ; F,

B. I. vi, 664 ; Prain, Beng. PI. 1157 ; Cooke, Fl. Bomb, ii, 896 ;

Watt, E. D. Hi, 266 ; Collett, Fl. Siml. 665.

Tufted, stems 6-18 in. long, slender, tough, sheaths very short, brown
somewhat fibrous, leaves usually longer than the stems, very narrowly
linear with serrulate margins. Spikelets ^-^ in. long, narrowly
ellipsoid, reddish-brown, very numerous, in compound or decom-
pound irregular umbels, bracts several leaf-like exceeding the in-

florescence and often 12 in. long or more. Glumes —^ ' To ^^- lo^^g*

ovate-lanceolate, mucronate, 1-nerved, hyaline. AntJiers large,

yellow, Avith a conspicuous pointed red tip. ^ut y\j in. long, trigon-

ous-fusiform, dusky brown, supported by a ring of greyish cottony

hairs much longer than the nut.

Dehra Dun and Saharanpur Siwaliks common on cliffs. Saugor. Has
much the appearance of Bhabar grass but is readily distinguished

by the leaf sheaths being woolly in Bhabar Grass. It is almost

always found on steep rocks or hanging from vertical cliffs. Distrib.

From Afghanistan along the Himalaya and Siwaliks to China. Hilly

tracts throughout India.

13. LIPOCARPHA, R. Br. ; Fl. Brit. Ind. vi, 667.

Glabrous herbs leafy only at the base. Leaves grass-like. Spike-

lets 1-8 in a single terminal head. Glumes spirally imbricate,

numerous. Hypogynous bristles or perianth of two elliptic hyaline

scales as long as and adherent to the nut, one anticous the other

posticous. Stamens 1-3, anticous. Style smaU, slender, glabrous,

stigmas 2 or 3. Nut small oblong or ovoid, plano-convex, smooth,

invested by the hypogynous scales. Species 13 in warm regions.

L. argentea, R. Br. in Append. Tuckey Congo {\^\^\ 459 ; F,

B. I. vi, 667 ; Prain, Beng. PI. 1157 ; Collett, Fl. Siml. 565.

Rhizome hardly any. Stems usually 10-20 inches, triquetrous smooth.

Leaves half as long as the stem or less, linear-filiform with revolute

margins, sheaths striate, deeply slit down. SrnkeUts \-\ in. long,

pale straw color or grey, bracts usually 3 the longest 2-6 in. long,
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spreading. Glumes Y6"i ^'^- l'5^g» spathulate-oblanceolate, apex
triangular, keel not prominent, sides hyaline with minute dark
specks and streaks. Scales nearly as long as the glume, twice as

long as the nut, longitudinally nerved and easily torn into fibrous

shreds. Xut -j\j in. long, subcylindric, slightly widened upwards,
obscurely trigonous, brown, microscopically closely punctate.

Dehra Dun (Duthie) Saharaupur (Royle). Distrib. : Along the

Himalaya l-b,000 ft. from the Kangia district to Assam. Tropical

and subtropical Old World.

14. SCLERIA, Berg. ; Fl. Brit. Ind. vi, 685.

Annual or more usually perennial herbs. Stet7is trigonous, leafy.

Leaves grass-like usually \vith cutting scabrid edges. Spikelets

dimorphous, androgynous or unisexual, solitary or clustered on

the branches of a panicle, rarely spicate or capitate, primary

bracts leaf-like, secondary filiform, Androgynous spikelets with

one female flower below and a few male above ; female spikelet

similar but upper portion reduced to a small rudiment pressed

against the nut or when the female flower appears terminaL

Glumes 2-4 empty below the female glume or in the male spike-

lets 2 empty below the male glumes. Stamens 1-3, anthers often

mucronate. Style linear, deciduous, stigmas 3. Nut bony, shin-

ing, g\-nophore usually prominent, apex dilated often into a 3-

toothed saucer. Species 150, in most warm regions.

Annuals with fibrous roots.

Disk 3-lobed, nut with raised reticulations . 1. S. tessellata.

Disk entire, nut smooth . . . . 2. »S. aimularis.

Perennials with woody rhizomes.

Panicle lax, branches ascending, nut smooth 3. S. hebecarpa.

Panicle dense, branches stifiE, spreading, nut
reticulate . . . . . . 4. S. data.

1. S. tessellata, Willd. Sp. PI. IV (1805), 316; F. B. I. vi,

686; Praia, Beng. PL IVJo ; Cooke, Fl. Bomb, ii, 903.

Annual, rout fibrou.s, tiie fibres nearly l»laok. Siei/i-y 1-2 ft. high,

rather slender, hairy or glabrate. Leo res C-12 in. long, ^ in. broad

or leo?. sheaths more or less winged, the mouth truncate. Spikelets
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solitary or in small clusters on the branches of a narrow erect ter-

minal panicle. Fruiting glumes about i in. long, broadly ovate,
keeled, acuminate, ferruginous green. Nut broadly ellipsoid -j^ in.

long, white, with close raised mainly longitudinal reticulations, disk
straw-colored with 3 obtuse ;^bes.

Central India (Wingate), Indore. Distrib. : Throughout India except
the North-West, 3Ialaya, China, Japan, Australia.

2. S. annularis, Kunth. Enum. II (1837), 3o9 ; F, B, I. vi,

687 ; Cooke, FL Bomb, ii, 903.

Closely resembles S. tessellata. Leaf-sheaths winged, the angles with
minute downward directed spinules, the mouth with a short trian-

gular prolongation. Sinkelets in the partial inflorescence more
densely spicate. Glumes with scabrid keel. Siit smooth, seated on
a brown disk with truncate margin.

Saugor (Witt). Disteib. : Central and S. W. India, China.

3. S. hebecarpa, Nees in Linnceu IX (1835), 303 ; F. B. I. vi,

689; Prain, Benrj. PI. 1133; Cooke, Fl Bomb, ii, 904.

Rhizome z in. diam. woody, clothed with ovate striate dark red scales.

Stem 2-3 ft. high. Leaves 12 in. long
-^--J in. broad, long acuminate,

sheaths winged, scabrid, mouth with an ovate hairy prolongation.

Spikelets solitary or in small clusters on the suberect branches of a
narrow terminal sparingly branched panicle, bracts long filiform.

Fruiting glumes 3, broadly ovate, cuspidate, the uppermost ^ in.

long. • Nut ^ in. long, broadly ovoid, obscurely trigonous, apiculate,

white, polished, minutely hairy when young, disk pale brown, lobes

triangular-ovate, acute ^-^ the length of the nut.

Dehra Dun (Duthie) 2443. Disteib. : Throughout India except the

N. W., Malaya, China, Australia.

4. S. data, Thw. Enum. (1864), 353 ; F. B. I. vi, 690 ; Prain,

Beng. PI. 1133.

Rhizome stout, woody. Stem 3-5 ft. Leaves 12-20 by ^-f in. narrowed
into a long filiform tip, scabrid on the veins and margins, sheaths

triquetrous or winged, mouth with a very short rounded hairy pro-

longation. Spikelets subsolitary, very numerous on the spreading

branches of a large stiff pyramidal panicle, bracts long,linear-filiform.

Fruiting glumes 3, very broadly ovate, slightly keeled, cuspidate.
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the uppermost 1 in. long, yut ^- in. long, globose, apiculate. reti-
culate with shallow pits, minutely hairy on the transverse ridt'es
when young, pale straw-colored, disk with very short rounded lubes
the same color as the nut.

Dehra Dun (Gamble). Distbib. : Throughout India except the N. W.
China, Java.

15. CAREX, Linn. Fl. Brit. Ind. vi, 099.

Perennial grass-like herbs. Stems triquetrous. Inflorescence of
simple or more often panicled spikes which are either androgynous
or unisexual. Male flowers forming a simple spike each consisting
of 3 rarely 2 stamens in the axil of a bract or glume. Female
spikelets forming a spike each in the axil of a bract or glume and
consisting of a bottle-shaped or compressed glume or utricle which
completely surrounds the spikelet which is so reduced as to resemble
a simple flower, consisting of a naked ovary, the axis of the spike-
let being very rarely evident. Utricle completely enclosing the
nut, the 2 or 3 stigmas exserted from the commonly 2-fid neck
or beak of the utricle. Nut compressed or trigonous. Species
about 800 throughout the world mainly in cold and temperate
regions.

Stigmas 2, utricle compressed . . . 1 . T. cernua.

Stigmas 3, utriele not compressed.
Panicle lax or of few spikes.

Spikes 2-3 in. long, female lelow male
above . . . . . . 2. C. mnosurvj^.

Spikes up to H in. long, the upper 2-3

wholly male the rest wholly female . 3. ( . Wallichiana.

Panicle dense, decompound . . . 4. C. condemata.

1. C. cernua, Bott. Illustr. IV (1876), t. 578; F. B. I. vi, 708;
Pfianzenr. IV, 20, p. 353, fig. 56 D-F.

Rhizome stoloniferous. Stem 18-30 in. high, triquetrous, scabnd
upwards, basal sheaths brown not tibrous. Leaves about J in. wide
as long as -the stem, flat, scabrid. Spikes 5-8, dense, cylindric, 1-2

in. long, the terminal usually female only at ^he top, one or two or
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sometimes all the rest shortly male at the base otherwise female,
the lower on short spinulose peduncles. Bracts foliaceous, much
exceeding the inflorescence. Glumes obovate-oblong, truncate or
emarginate, sides pale brown with small dark spots, keel broad
3-nerved excurrent as a long hispid tip, \ in. long including the tip.

Utricle ^ in. long, flattened, obovate-acute in outline, minutely
stipitate, yellowish or brownish with minute purple spots, apiculate
by the very short entire beak.

Kheri (Inayat 22,886). Distrib. : Kashmir (Gammie !), Jaunsar
(Rogers !), Assam eastwards to Japan with varieties in Australia
and S. Africa.

2. C. myosurus, Nees, in Wight, Contrib. (1834), 122; F. B. I.

vi, 723 ; Pflanzenr. IV, 20 p, 258,

Rhizome stout woody Stems 2-3 ft. high, obtusely triquetrous, smooth
leafy, base covered with reddish-brown reticulately fibrous sheaths.
Leaves ^-^ in. wide, flat, the upper as long as the inflorescence,

coriaceous, scabrid. Panicle 8-12 in. long, lax, bracts foliaceous,

rachis scabrid. Spikes 2-3 in. long, ^ in. broad, long-tailed by the
upper male portion. Olumes ^ in. long, ovate-oblong, apiculate,

keel green slender, sides chestnut, membranous, margins narrow
hyaline. Utricle \ in. long, ellipsoid, narrowed at both ends, longi-

tudinally nerved, somewhat hairy, beak hispid-scabrid, 2-fid, half

as long as the utricle.

Dehra Dun (Sohan Lai). Disteib. : Himalaya 2-7,000 ft. from Kashmir
to Bhotan, Khasia and Nilgiri Hills.

3. C. Wallichiana, Presc, ex Nees in Wight Ccmtrib. (1834), 129 ;

F. B. I. vi, 747 ; Prain, Beng. PL 1131 ; Collett, Fl. Siml. 570 ;

Pflanzenr. IV, 20, p. 749.

Rhizome stoloniferous. Stems 12-30 in. high, shar|:)ly triquetrous

smooth or scabrid upwards, basal sheaths purplish, somewhat reti-

culately fibrous. Leaves yV-i i^. wide, flat, with rigid filiform tips

exceeding the stems. Spikes 5-6, the upper 2-3 approximate, linear-

cylindric, male |-1|^ in. long, the rest female, distant, l-l^ in. long,

dense. Bracts foliaceous exceeding the inflorescence. Glumes ^ in.

long, ovate or ovate-lanceolate, more or less aristate, pale brown,

3-nerved. Utricle ^ in. long, ovoid, greyish-brown, densely pubes-

cent, abruptly tipped by the short deeply 2-fid beak.

Saharanpur, Moradabad (Thomson), Kheri (Inayat), Bahraich (Inayat),

Gorakhpur (Harsukh). Distrib. : Afghanistan to Japan.
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3. P. pumilus, Turrill in Kew Bull. 1922, p. 724 ; Cyperus
puinilus. L. AtfKm. Acad. iv. (1788) 302, et Sp. PI. ed. 2, 69 et herb,

jpropr. Cypenis pulvinatus, Nees et Meyon in Wight ContriK
(1834) 74; Pycreus pulvinatus, Nees in Linncea IX (1834) 2S3 ;

Pycreus nitens, Nees, I. c. and C. B. Clarke in F. B. I. vi, 591.

A small annual glabrous plant, 1-10 ins. high. Stems tufted often
numerous, slender, bases covered with not fibrous, rather close-

fitting often reddish sheaths. Leaves tapering to a fine acuminate
apex, linear, variable in length, -5^0-^^ in. broad, ^ith a prominent
midrib. Inflorescence an umbel of spikes, primary raj's up to 3 ins.

long but usually much shorter, ending in spikes of 3 to 30 spikelets ;

primary bracts about 3, leaf-like, unequal, generally much over-
topping the inflorescence and up to 4^ in. long. Spikelets linear,

compressed, 6 to 40 flowered, up to -^-^ in. long, about -^-^ in. broad,
rachilla not winged. Lowest glumes empty, smaller ; flowering
glumes 1^5- to j^ in. broad, ovate in outline, keel herbaceous, well-

marked, prolonged at the apex into a more or less prominent, slightly

curved mucro, wings hyaline without nerves. Stamen generally 1.

Nut -j'^ in. long, obovoid or ellipsoid, laterally compressed, brown ;

style slightly longer than the nut, divided into 2 arms to just below
the middle.

Moradabad (Thomson) ; Dehra Dun (Gamble, Duthie) ; Saharanpur
(Parker) ; Shahjahanpur (Duthie) ; Shikohabad (Duthie) ; Haldwani
(Parker).

3. JUNCELLUS, C. B. Clarke ; FI. Brit. Ind. vi, 594.

Perennial erect herbs, tufted or with horizontally running
rhizomes. Stems erect, simple and leafy below. The inflore-

scence is very varied and consists of usually many (sometimes
reduced to 1) spikelets arranged in compact terminal or unilateral

heads or more or less in compound umbellate manner or sometimes
the primars' and secondary branches are in umbclw and the spike-

lets themselves in spikes. The spikelets are each composed of

numerous glumes arranged in 2 ranks on the rachis. The lowest

2 glumes are usually empty and often different in shape and size

and from the upper (flowering) ones. Each flower consists of

2 or 3 stamens and an ovary surroundufl by a bifid or nearly entire

style. The nut compressed back to front in relation to the axis,

the adaxial side being flat, the abaxial more or less convex.
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Species about 15 in most hot and temperate regions.

I have followed C. B. Clarke in retaining this genus although
I do not consider it a phylogenetic unit but rather an agglomera-
tion of species related to different groups of species in the genua
Cyperus. Its characters, however, are definite and even if they
are artificial accepting them as generic helps to make the large

genus Cyperus less unwieldy.

Leaf-blades flat, with well developed, long,

broad blades ; inflorescence of numerous
spikelets arranged in spikes which in turn
form a compound umbel . . . . 1. ./. alopecUroidest.

Leaf-blades narrow, flat or more or less trigon-
ous ; inflorescence a head of spikelets (rarely

reduced to a solitary one).

Leaf-blades trigonous or subcylindrical often
much reduced ; inflorescence a one-sided
head of spikelets or sometimes a solitarj^

one . . , . . . . 2. J. Icevigatus.

Leaf-blades flat and narrow, well developed ;

inflorescence a dense head of small spike-

lets surrounded by leaf-like bracts- . . 3. J. pygtncp.us.

1. J. alopecuroides, C. B. CI. in F. B. I. vi, 595 ; Cyperus
alopecuroides, Rotth. Descrip. et Icon. (1773) 38.

An erect-growing, glabrous, marsh plant, about 25 ins. high. Roots
forming a dense fibrous m.ass. Stems covered at the base with
broad, brown leaf-sheaths. Leaves linear, gradually acuminate, up
to ^ iu. broad, with 3 prominent and many secondary parallel nerves,
smooth ; leaf-sheatbs usually split down one side by the growing
«tem. Spikelets pale brown, ultimately in compact spikes \-\\ ins.

long which are arranged in a compound inflorescence, primary and
often secondary branches arranged in an umbellate manner, primary
rays up to 5 ii-js. long ;

primary bracts 3, leaf-like and over-topping
the inflorescence, more or less unequal in length ; secondary bracts
.narrowly linear, sometimes much reduced. First glume empty,
linear-lanceolate, acuminate. Second glume suborbicular, with a
rounded apex. Flowering glumes boat-shaped with a rounded keel,

suborbicular in outline when spread open, acute or slightly apicu-

late, 1^ in. long and broad. Stamens 2. Style including the 2 long
arms Jj in. long. Nut broadly obovate, gV in- long, and ^ in.

broad, flat on the adaxial side and slightly rounded on the abaxial.



JuNCELLUs.] CYPERACE.E. :Hl

Saharanpur (Royle), Moradabad (Thomson), Ajmer (Lowrie), Bundel-
khand (Duthie). DiSTRiB. : Most of India, Ceylon. Africa and
Tropical Australia.

2. J. laevigatas, C. B, CI. in F. B. I. vi, 596. Cyporus laevi-

gatus, L., Maiit. 179; Cooke, Fl. Bomb, ii, 860.

An erect-growing, glabrous plant up to 16 ins. high. Rhizome some-
times short when the plant has a caespitose habit, sometimes horizon-
tally extended and then covered with dark-brown sheathing, entire

cataphylls. Stems usually arising 2-4: together from the rhizome,
covered at the base with entirely closed leaf-sheaths which have
truncate mouths and often undeveloped or only slightly developed
blades, when these are present they are of various lengths and usually
stiff and triangular or subcylindrieal, acute or sub-acute. Spikelets

up to 12 in a compact, one sided head, sometimes solitary, in our
specimens up to nearly \ in. long, often much shorter, about ^r! in.

broad, pale-straw coloured ; bracts 2, with broad open sheathing
bases, one about i in. long with a slightly developed blade, the otlier

up to H ins. long. Glumes broadly ovate with a rounded keel,

acute, about y;7 in. long and y\r in. broad. Stamens 3, anthers with
an apiculua. Stifle -^ in. long, simple or slightly bifid at apex. Xut
broadly ellipsoid in outline, flattened on the adaxial side, convex on
the abaxial, -^-^ in. long, brown, smooth.

Saharanpur (Royle, 5, 59), Meerut (Thomson), Moradabad (Thomson),
Gwalior (Maries), Merwara (Duthie), Bundelkhand (Duthie).

DiSTRiB. : Throughout Western India and in most warm regions.

3. J. pygmaeus, C. B. CI. in F. B. I. vi, -596 ; Prain Beng.

PI. IISS. Cyperus pvamseus, Rottb. Descrip. et Icon. p. 20, t. 14,

f. 5 (lllS) '/ Cooke, Fl. Bomb, ii, 859.

An erect annual plant with numerous stems close together in tufts

up to 8 ins. high, but usually shorter. Each stem-base is covered
by entire broad sheathing often reddish leaf-bases. Leaf-sheaths

loose-fitting with oblique mouths, blades narrowly linear, acuminate,

up to 4i ins. lone, ^ in. broad. Injlore-icence a dense solitary ter-

minal head \ to i in. in diameter and composed of numerous spike-

lets surrounded by 3 to 5 long unequal bracts which are leaf-like

but broader towards the base, more reduced very narrow bracts

frequently arise from among the spikelets. Each spikelet about

\ in. long of about IS glumes arranged in two ranks. Glumes -jy in.

long, narrowly boat-shaped with rounded keels, acute or with a

E
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thickened slightly acuminate apex. Statnens 1-2. Nut ellipsoid

•^V in. in length, surmounted by a 2-armed style -^^ in. long.

Delhi (Royle), Agra (Jameson), Ajmer (Lowrie), Bundelkhand (Duthie),

Etawa (Duthie), Moradabad (Thomson), Kheri (Inayat), Pilibhit

(Inayat), Haldwani (Parker). Distrib. : Kashmir to Burma and
Ceylon, and most warm regions except S. Europe.

This plant is exceedingly like Scirpus Michelianus, Linn, but the

flowers are distichous, in S. Michelianus the flowers are spirally

arranged and the nut oblong or fusiform.

4. KYLLINGA, Rottb. ; Fl. Brit. Ind. vi, 587.

Perennial erect herbs, tufted or with horizontally running

rhizomes which are sometimes very slender and much branched.

Each stem leafy below and terminated by 1 to 3 sessile hea:is

forming spikes usually composed of numerous closely crowded

spikelets. Each spike or group of spikes is accompanied by 3 or

4 or many usually unequal, leaf-like bracts. Spikelets spirally

arranged, compressed laterally to the run of the spiral of 4 or 5
glumes arranged in 2 ranks. The lowest 2 glumes empty, rela-

tively small, often hyaline and the disarticulation of the spikelet

takes place above their insertion. The third glume contains a

perfect flower of 1 to 3 stamens and an ovary. The fourth and
fifth glumes are empty or the former may contain a male or rudi-

mentary flower. The third and fourth glumes the largest of the

spikelet, boat-shaped w'ith usually a well-marked and sometimes

winged and ciliated or serrulated keel. Nut laterally compressed

and abruptly passes above into a style which has no swollen base

but divides above into 2 linear arms. Species about 60, in all

hot and temperate regions except Europe.

Plant tufted, with very short and not horizon-

tally running rhizomes ; older leaf-sheaths

fibrous I. K. triceps.

Plant with elongated, generally slender, hori-

zontally running rhizomes ; leaf-sheaths not

fibrous.

Nut-bearing glume not winged on the upper

part of the keel 2. K. brevifolia.

Nut bearing glume with a well -developed

wing on the upper part of the keel . . 3. K. monocephala^
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4. C. condensata, ^ees in Wight Contrib. (1834), 123; F. B. /,

tn, 716; Cooke, Fl. Bomb, ii, 905; Collett, Fl Siml, 568; C.
cniciata, Kuckenth. Pflanzenr. I\\ 20, p. 265.

Rhizome thick woody. Sleriis 2-3 ft. high, obtusely triquetrous

smooth, leafy, base thickened, surrounded by the dark-brown fibrous

remains of the sheaths. Leaves ^-f in. wide, flat, the upper exceed-
ing the inflorescence, coriaceous, margins scabrid. Panicle decom-
pound, the partial panicles H-2^ in. long, pale brown, der.se, the
upper approximate, the lower rather remote, long peduncled ; bracts

leaf-like, bracteoles filiform, rachis hispid. Spike-^ ^-f in. long,

narrowly oblong, terete, with 3-4 female and several male flowers.

Glumes \ in. long, ovate-oblong, apiculate, membranous, marked
with red dots and streaks. Utricle ^-\ in. long, ellipsoid-trigonous,

with a 2-fid beak \ the length of the utricle, irregularly ribbed, scab-

rid-pilose.

Dehra Dun (Duthie 10,714). Distrib. : Himalaya from Dalhousie to

Bhotan 1-10.000 ft. common.
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