PART 11,

Nore—Parr [, nor ver issned, will contain the Introduction and
General Remarks on the Botany of the Province.

The order of the Families is that of the ‘Flora of British India,’
except that the Samydacez have been included with the Flacourtiaces,
the Aizoacee have been placed ncxt to the Portulacaces, and the
Euphovbiaceze have been introduced between the Malvales and the
Geraniales, With the Tast cxception the artificial group of the Apetale
is being rotained to facilitate reference with Herbaria, the ‘Flora of
British India, and other Provinciai Floras, The approximate positions
of ihe aputaluus [arnities amony their petalous allies will be indicated
as far as possible in the Introduction.

Parr I contains families to the end of Thalamiflore as detailed
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1. RANUNCULACEE, 18, PORTULACACE.X, 30, RUuTACEE.

2. DHLLENTACESF. i3 AiZOACLE. 37. SIMARUBACE &,

3. MAGNQLIACE &, 20, FLATINACE®E, 38. OCIINACE.E,

4, ANONACE.F. 21, TAaMARICACE.2. 39. BIRSERACE £.

5. MENISPERMACEE. 22, FIypERICACELE, 40, MeLiacra,

H. BERNFRINACEE. 23. GUuTTIFERACE X, 41, Icacivace =,

7. NyMPHEACEA, 24, TERNSTREMIACEE. 42. OLACACEF.

B, PapavERaCna. 25. DIPTERGCARDACEE, 43, Yracacem

D}, FUMARIACEA, 26, Matvacea, 44, CELASTRACEA,

10, CrRUCIFERS. 27, StEncuLiscnz. 45, HiproCRATACE X,

il. CAPPARIDACEE. 28, Tiace s, 46, EHAMNACE.X.

12. VicLaces. 29, [upyoRBIACE AT, 47. AMPELIDACE &,

13. BixacEs. 30, CAILITRICHACEE, 48, STAPHYLEACEE,

14, FLACOURTIACEE 31. TINACEX. 49 SAPINDACE.E.
(witrt SavyDacEE). 32, MarmoHIACERE. 50, Sariacks,

15, PITTOSPORACEA. 33. ZYCOPUYLLACEE. 51. ANACARDIACEE.

14, POLYGALACE.E. 34, CRRANIACEZ,

17, CARYOPHYLLACEAR, 35, BALSAMINACE %,

Where no synonyms are given the name is used in the same sense
as in the ‘Flora of British India.” Adherence to the International Rules
has caused, unfortunately, several departures irom the names used in
that monumental work, and doubtless there are cases where changes
should have been made in conformity with those rules, but have escaped
artention. In a few cases, however, well-known names have Been retained



2 THE BOTANY OF BIHAR AND ORISSA,

in spite of those Rules. Several names have become familiar, not only
re botanists, but to all Indian residents who take an intercst in silvi-
culture or gardening, and I have thought it preferable to retain these,
provided, of course, that they are not incorrect, while adding the new
nume as a synonym,



[. CLEMATIS,] 1. RANUNCULACEAZ, 3

FAM. 1. RANUNCULACEZ.

Herbs or shrubs with alternate or (Tribe Clemartidez) opposite, usually
exstipulate often compound leaves with sheathing petioles. Flowers
regular oc irregular. Sepals often Petalnid. Petals hypogynous, variable,
sometimes (¢ or reduced or modified into nt':c!;ar'ies. Stamens many,

P H .
apocarpous (very varely syncarpous, c.g. Nigella), carpels usuazlly many;
often spirally arranged’ on an elongate torus, l-celled with { or more
anatropous ovules on the ventral suture, ovules erect or pendulous.
Fruiv a head of achenes or follicles {onnate in Nigelia). Seed albumi-
nous, embryo rninute,

L [Clemﬁtideae} climbing shrubs, L. ﬁmmsitc, sepals petaloid,

Petals G. L. with tcrminai leafiet {rarely simple) {. Clemalis.
Petals linear, L. with twminal tendeil 2. Naravelia.
H. Herhs. L. radical or alternate.
A. Sepals petaloid.  Petals 0, or nectaria). Carpels few.
Fls. very small panicled. Carpels l-ovuled 3. Thalictrum.
Fls, m.s. solitary, Carpels many-ovuled 4. Nigella.
B. Scpals sepaleid. Petals usually 5. Carpels many 5. Rentunculus.

1. CLEMATIS, L.

Shrubs, usnally climbing by means of their twisted petioles. Leaves
opposite, usually ginnatf:ly compound and ending in a terminal leaflet,
Stamens many, Carpels many, distinct o frut, and ending in 2 long
feathery persistent style or naked beak. Ovule 1, pendulous.

A, L. compound, Filamenis hairy,

L. not tomentose. Fls. white or cream I, nutans.

L. tomentose beneath. Tls. yellow tomentose 1. Wightiana.
L. compound. Filaments glabrous, Fls, white 3. gourigna,
L. simple. Fls. purple 4. smilacifolia.

B.
C.
1. C. nutans, Royle. Bonga ghanu, §.

A climbing shrub with angled silky pubescent branchlets and 1-2-

pinnate leaves with coarsely toothed sim%le or lobed leaflets and large
cream-coloured flowers on axillary leafy branchlets, long peduncled.

Champaran (Sameshwar Hillsj! Singbhum, on Haxmatite rocks, above 2000 fr.!
Manbhum, 3000 fr. Grievel Hazaribagh (Baragaou) Wood! Ranchi {Kerhang, 2500 ft.)
1

Larger leaflets, 2-5—%", ovate with cordate base, smaller avate-lanceolate, acumi-
vate, shortly hairy. Buds oblong acute, over 17, beautifully silky. Sepals suberect
t—1:57, with curled tips. Filaments villous.

Var. patens (F. C. N.}.

Buds ovoid, under [”. Sepals spreading, 17 by -3", 5——7-nerved. Sundi Baru,
Porahat!

WEFF W N IT _ ¥}

2. C. Wightiana, Wall.

This is easily distinguishable by the pinnate leaves being yellowish-
tomenzose beneath. Leaflets usually S-lobed and serrate. Flowers yellow
brown-tomentose outside.

Flowers February—March,




5. RANUNCULUS. I. RANUNCULACEAZ, 3

Flowers small, racerned or panicled. Sepals 4—S5, petaloid. Petals 0.
Stamens cz . Carpels few or many. Ovule i-pendulous. Fruit a small
head of achencs.

1. T. foliolosum, DC,

A very graceful fern-like evect herb 3—4 fr. high with 3-pinnate leaves,
the ulnmate pinne with usunally ternate roundish lobulate leaflets
"25—7”, rarely 1.5" diameter, Flowers small, green, white or purplish,
on capillary pedicels in ample terminal panicles, Stamens exserted on
filhform white or pink filaments, Carpels 4- {(~—5-1) ridged.

The higher hills of Chota Nagpur, 2500—4000 ft. [chadap (Ranchi}! Neterhar
{Palamauj! Sirguja, Clarke! Parasnath (Hazaribagh)!

Distributivn:  Temp, Hialava, Khasia Hills, Upper Burmah, Delis-Dun {U.P.),
Ganjam {?).* Fls. June-Ang., ¥r, July-Sept. Perennial.

Stipules not distinct from the leaf sheath, Leaflers pale, plaucous beneath, venose.
Pedicels -3—6". Petals - 17, linear-oblong, minutely gibbons ar base, caducous.
Anthers yvellow linear. Achenes -127, turbinate, B-ridged.

2. T. javanicum, Blume,

A similar but less robust herb, easily distinguished by the beuter developed
stipules, the club-shaped filaments, numerous carpels, and also, less generally, by
the more ternately divided leaves and thicker, more venose leaflets.

Parasnath (Hazaribagh), J. 2. Hooker.

4. NIGELLA, L.

Ercct annuals with pinnately dissected leaves, Flowers moderate sized,
terminal, white Dblue or yellowish, sometimes wih an involucre of
laciniate bracts. Sepals 5, imbricate, petaloid. Pertals 5, transformed
Into nectaries, 2-fid, dawed. Carpels 3—10, connate, except sometimes
at the cxtreme top, Ovules 2-seriate. Froit sub-capsular, the follicles
being only free above, splitting through the inner top and finally some-
times also through the style and down the back.

1. N. sativa, L. Syn. N, indica, Roxh. Mugrela, Kalajita, Vern.

A pretty herb 1—2 fi. high, with 2-—3-pinnatisect leaves 1—2“ long cut ipto
lincar or lincardanceolate segmcnts, and sobwary long-podoncled pale blue flowers
8—1" diam. with ovate, acute, Clawed sepals, Nectarial petais 8, geniculate, with
a saccate gland in the knee, one on the face and one on the apex of each lobe
Carpels {3—) 3, styles -3—4" long, persistent, capsule -57 jong.

ris., Fr. Feh—April. Sometimes cultivated and sn occasional weed of enltivation

in the Gapgetic plainle Secds pungeut, aromatic aud stiiulant ; nsed by the patives
in their curries.

5. RANURCULUS, L.

Herbs with simple, lobed or dissected leaves with sheathing pertioles.
Flowers small to large, often panicled. Sepals 3—5, sepaloid, imbricate,
Petals usually 5, rarely 0, with often 2 gland ncar the base. Carpels «

styles very short, Owvule 1, ascending, Wruit of beaked or apiculate
achenes,

*Specimens named 7. jovanfcum in the Cuf. Herb. collected by Gamble from
Palamau and Mahendragivi (Canjam) not in flower nor fruit appear w be T,
feliolasum.



6 I, RANUNCULACE/E. 5. RawvncuLus.

1. R. pensylvanicus, L.
An erect buttercup with fibrous roots, erect hairy stems, 1—2 fr. high,

and. yellow flowers -‘7—8” diameter. Heads of achenes large, up to 4"
long, globose-ovoid.  Achenes smooth and glabrous, not pitted, -12”
long, distinctly margined.
Along streams in the higher hills of Palamau, especially abundant at Koorgee
below Neterhat, elevation about 3000 fr.!  Tls. May-]July, Fr. June-Aug,
L L 1 € < [} ] *

also China and N, Amgerica.

Btems sulcate, branchad.  Kadical and  lower stem leaves  3-foliolate with
3-sect leaflets and petioles, 2—4”; uppermaost scssile on a short sheath, ternatisect.
Leaflers 1—I-5", hairy beneath and less so above, lobed and coarsely serrate.
Peduhcles corymbose, erect, stout. Receptacte oblong, hairy. Sepals at first
spreading, then reflexed and membranous, oblong, -2%, hairy. Petals -3—35%,
oideng, rocnded, with an orbiogar scale ac base,

Differs from the usual type of R. pewsylvenicus in the broader oblong leai-
segiments.

2. R. sceleratus, L. Celery-leaved Crowfoot
An erect, glabrous annual, 12, rarely 3 fr. high, much branched,

. kY .
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Flowers small, -25—3" diameter, numerous, termmatmg the hranchlets

! ¥
glabrous on an c:blnng hairy receptﬂde.
In the northern tract, in wet places chicfly on the wese. Champaran! Fl, Fr.
c.5. to March.

Stems fistular. Lower L. petioled, 3-secr, upper sessile, uppermost often simple
linear lanceclate. %_pala spreadmg and refiexed, somewhat pubescent outside,

t}nh:-ln Srar: ﬂTu- v rnaddy +ho
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The ﬁant is very acrid. It is a coramon Furopean plant near the sides
of ponds and streams.

FAM, 2, DILLENIACEXE,

Trees or shrubs with simple alternate, often large and strongly-nerved

entire or toothed exstipulate Icaves with sheathing base to the petiote.
Flowers usually large, yellow or white. Sepals 5, rarely more, imbricate
persistent. Petals 5, rarely fewer. Stamens many, hypogynous, some-
times connate below ; anthers innate, dehiscing laterally or by terminal

res. Carpels | to many, whorled, free, or cohering in the axis with
free ﬂhﬂpq Ovules I tv manv, nrnnhirrn}}mm nlarentation variong Hut

raphe “ventral. Fruit fﬂlllcular, capsular or baccate. Seeds arilltate,
albumen fleshy, embryo minute next the hilum,

1. DILLENIA, £

Trees with large leaves and very strong pinnate venation. Flowers
solitary or fascicled. Stamens ncarly free, filaments not thickened

520, cohering in the axis, styles stigmatose, ovules indefinite. Fruit
composed of the enlarged fleshy imbricate sepals enclosing the ripe
indeniscent carpels.



I, IDMLLENIA.] 2. DILLENTACEAE, 7

Fls. large white. Fr. 47 diam. i. indica.

Fls. large vellow, 3—4" diam., Fr. 2” diam. . . L. atiréa,
Fls. muderate sized, yellow, 1—1-5" diam., clustered. Fr. -7537 3. pentagyna.

1. D. indica, L. Korkorta, K, §.; Chalta, Hargcza, Beng.; Oao, Or.

A rather small but beautiful tree with a dense crown ; decp green
leaves 8—10" by 2—4” and white solitary flowers 56" diameter.

Very frequenty planted, but probably only wild in morthern Parneah, In its
undoubtedly wild state {as in the Duvars) it is found along muddy streams. Wild
in Hindol, Kalahandi and Bonai, tesite Cooper. Tt does pot thrive in dry districts.
Fls. May—Jjune. Fr. Sept—Feb. Evergreen.

[.. tanceolate, pubescent beneath, with 30-40* clase parallel secondary nmerves, each
running into a sirong teath., Petiole (—2%. Carpels 20,

The large fleshy accrescent calyces which form the outer covering of the fruit
are eaien hefore they arc quire ripe, usually alier vooking, The wood s not much
used, HMamilion, who mentioned it as scarce in Purneah, says that it is used by
the joiners,

2. D. aurea, Sm. Korkorta, K., S.; Aghai, Th.: Keringila, Karmata,
Gond.: Rai, Or.

A small, crooked tree with obovatc broadly oblong or clliptic leaves
12-20” by 457" with a distinct petiole 1—3” long. It bears large
solitary beautiful yellow flowers termunating the leafless branches {(when
it has been repeatedly mistaken for Cochlospermum, though the habit
and trunk are quite different.)

Throughont the province, from Bettiah! to Sambalpur! and Puril in hilly dis-
wicts. Very commeon in places on clay schists, trachyte or grit.  Ascends o 3080 fr,
at Neterhat! Fls. April-May. Fr. May-June. L. drop at end of Jan. and are re-

newed end of May.
Actains 3—4 fr. girth, with nearly smooth light-coloured hark. Blaze datk crimson,

usuzally with a lighr ctimson border inside and outside the darker belt. In leaf it is
often confounded with D. pentagyra, from which it is distinguishable by both habit
and habitat, The L, are usually =maller, when young beautdifully sitky above,
tomentose beneath berween the 25—50 close strong secondary nerves, spinulose-
denticulate ; adult pubescent or somewhar hairy beneath, with margin subentire
except for the excwirent nerves, FPedoncies Iateral but close o vhe rerminal bud,
stout pubescent, 1—3" long, with 34 recurved bracts. Sepals 75—1”. Petals
obovate.lanceolate, 3 by 2%, Scyles 1), -5%, spreading and recurved. Ovules many,
2-geriate in each carpel.

Wood reddish brown, only used aa fuel; makes a gond charcoal. Fruit edible
and is greedily caten by wild elephants, which destroy the trees to obtain them,

This is probabty the tree called “"Dengr” by Hamilton in his account of Purneah:
"A fine species of Dillenia with a large fine yellow flower, Fruii abont size of a
large apple and nsed 4s an acid in seasoning.” Bur 1 have nover scen the fruic the
size of a Jarge apple, but rather a small one.

3. D. pentagyna, Roxb. Rai, K., Sabar, S; Aghai, Th,; Agor
(Monghyr).
A moderate-sized often straight tree with elliptic or narrowly elliptic
leaves 12—36” long, decurrent and amplexicaul, scarcely petiu’l]ed.
Flowers very numerous in umbels along the leafless branches.

Along the northern boundary, especially in Purneah! In che central and southern
macts confined to the valleys, especially at the higher elevations, and not very

* The number of secondary nerves always refers to the number each side the words
“each side” being undermﬁ.



8 2. DILLENIACE E. [1. DILLENIA.

common, though occurring in all districes!  An 1 commont Fl -
Fr. May. Deciduous end of Feb. to May. &t ' S March-April,

Attains 4—3 fr, girth. Blaze light crimson, or streaked light crimsen and white.

L. much as in last bur adult nearly or goice glabrons between acrves beneath

- . - - - i

Il?aargm repaind crendic and together with the excurrent nerves forming reeth ;
%&L?uﬁz tapering thai: in D). uurﬂ;, most ofien forming a win h
y - nce appears absent or is under 17 long, Peduncies slender. |—2"

ebracrcate.  Carpels 3, i S

[ “The wood is llicddish grey and dursble hue liable o warp and split” (Gamble)
¢ gives an excellent charcoal.  The fruic is eaten. The tree is sensitlv L
bucs diffen o ol o virdling sensitive to frose

--------- "

FAM, 3. MAGNOLIACEZ,

Trees or shrubs with simple alternate entire leaves, usually with
convolute stipules sheathing the bud and leaving a circular scar (resemb-
ling some-Urticacea: and Moraces) on falling,  Flowers axi]larg and
terminal, often showy, white, y<llow or red, somectimes unjsexual, Sepals
and petals often subsimilar, arranged in trimerous whorls, free, hypo-
gynous, soon falling, Stamensce |, free or monadelphous ; anthers hasifixed,
cells adnate, Ovary apocarpous, carpels often on an clongate axis, some-
times partly cohering and in one whorl ({llicium) ; styles stigmatose on
the inncr surface. Ovules 2 or more on the ventral suture, anatropous ox
arnphitropous. Fruiting carpels baccate, follicular or dry, Seeds 1 or
few, testa single or double, albumen present, sometimes oily. Embryo
minute, cotyledons spreading, radicle next the hilum.

Talauma {from the Himalayas) is occasionally cultivated in ouy avea, as alse are

species of Magnolia, (il of anise is obtained by distillation of the fruits of the Star
Anise (Illciwm verum}—an American species.

Carpels on a stalked gynophore. Ovwules 2—]2 . Michelia.
Carpels on a sessile gynophore. Ovules 2,
Carpels dehiscenc persistent Magnolia.
Carpels indehiscent, decidrous. Tulauma.

1. MICHELIA, L.

Trees, sometimes flowering as shrubs. Stipules convolute, leaving a
circular scar. Flowers sclitary, white or yellow. Perianth leaves in 3 or
more 3-merous series. Filaments flat with introrse anthers. Carpels

spira‘: on an clongate axis which is on a gynnphore, coriaceols and
dorsaily dehiscent n fruit.

1. M. champaca, I.. Champa, Champaka, H., Or.

A large trec 60—80 ft. high and 67 ft. girth with rusty tomentose
shoots, oblong-lanceolate or ovate-lanceolate long-acuminate leaves
attaining 12” by 4”, and sweet-scented yellow flowers 2% diam. Fruiting
spike of sub-sessile carpels 34" long.

A rare and beautiful tree inhabiting deep valleys cocled by springs in the
Saranda forests (especially Tholokabad and Karampeds) in Singbhum! ~ Palamau
Neternat, AU I, rare!] Lommon o Mayurbhan) above 2360 1. in the valleyal
Bonai [Cooper)]l “Many very fine trees up ta 10-5 fr. girth in the Korari valley
(Bonal)” (Cooper). Khuldia, Nilgiri State, Ceoper. Purneah, not very common



1. Axona.] 4. ANONACEAE, Y

(Hamilton)., Often planted!  Fls, April-May. Fr. July. Evetgreen. New L. in

April.

]i?rark pale grey, smooth. Blaze hard, mottded cream and orange. L. softly
tomentose when young, adult rusty-hairy on the sirong sccondary nerves beneath,
very reticulate berween; secondary berves about 15 looped within the margin,
Petiole -75--1". Peduncle with 2 coriaceous silky caducous bracts which sheath
the young flower-bud and lexve an annular scar below it. {wvules 1012, 2-seriate,
Seeds scariet.

“Wood  solr, evecn-grained, heartlight olive-brown,  Very durable.  Weight
37 Ih.  Experiments with Ceylon wood gave co-efficient of transverse strength 3-438
tons per sq. in. Cowfficient of elasticity 30213 tons per sq. in? (Gambie).

This valuable iree has been neglected in (he past and T have seen it remaved in
favour of Sal. than which it is much more valuable, [t is very sensitive to frast
and seedlings require protection.:

FAM. 4. ANONACEZE,

TI'E'.ES or erect or chtnhmg shrubs usually with Ianceolate scaleless
buds and alternate C'XStLth.l.h, ﬁiﬂ’i}'ﬂb cntire leaves, which arc often
ellucid dotted. Flowers often greenish and pendulous, sometimes
En ht-coloured and showy, Pﬁrlanth leaves in 3 (rarely 2, in Anona)
3 mcmm whorls, outermost “sepals” small.  Stamens <« with adnate
anthers, connective often produced or dilated. Carpels few or many,
free (connate in Anona), on a rounded torus, usually statked in frum and
rr—:semhlmg an umbel of distiner fruits, indehiscent, 1- or more- seeded.

T|

often deepty laminare endosperm of the seeds is very characteristic of
this family,

Quite small L, very frequently ccenr on the twigs below the pormal-sized ones.

A. Stamens closely packed with broad averlapping connectives
which conceal the anther eells
1. Tepals in two series, or those of third series very smail.
arpels sub-connate; conrpate and fleshy in fruit, 1. Anona.
2, Fepals in three scrics (or 2 in Unona lonigiflora), inner two
sevies petaloid, sebsimilar. Carpels free,
a. Petalr with spreading limb but coneave connivent

bases hooded over the stamens 2. Artobotrys.
b, Petals witheut conupve hooded bases.
Seandent shrubs, Petals orbicular, ourer imbricate 3. Lhvaria,
Scandent shrubs or smail trees. Petals valvate. (vnlea
21 4, Unonn,
Erect trees or %hruhs {'.Iﬂllea I-HZ 5. Polyalthia.

B. Sw_mens lpasely imbricate, connective nurrow, not -::unr:eal
ing the anther cells,
1. Outer two series of tepals small sepalvid, third series
Ypetals” larger petaloid.

Baege of petals not saccate. Ovules 1—2 . 4. Mihusa,
Base of pet.ﬂa saccare, Ovules f-many 1. Baccopetalum.
2. {}utt.rmﬂst series of tepals small scpaloid, mm:r twn series
“petals” petaloid, Ovales 4-many. 8. Alphonsea.

1. ANONA, L.

An exotic genus of which species have become naturalised in India.
Leaves pellucid dotred. Petals (second series of perianth leaves) trique-
trous with concave hase. Carpels sub-connate, ultimately confluent into
an ovoid or globose syncarpous fruit. Carpels l-ovuled.
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1. A. squamosa, L. Nenwa, Mandal, K.; Mandargom, §.; Sitﬂphal,
Beng.; Saripha, H.; Ata, Or.; The Custard Apple.

A shruly or small trec with oblong or oblong-lanceolate leaves, the
larger 4” by 125" o §” by 2", acute, obtuse or sub-acuminate, nearly
glabrous, pellucid-punctulate and slightly scented. Flowers drooping,
yellowish green, "75—1°25” long ; petals narrowly-oblong, third series of
petals minute or ¢, Fruit wbercled.

Completely wild now in the jungies of western Palamau, and on the scrub-hills
of Hazaribaygh and Maobhum.  Also run wild over the northern hills of the Santal
Parganas.  Judging from the pative names ity introduction muse be exceedingly
ancient. Tls, March-May. Tr. Jubv-Scpt.

Cultivated largely, and is one of the fruirs that thrive in Chota Nagpur. The
root and L. are used medicinally and are 2 valuable insecticide.

L 1 *

Bullock's Heart.

Teaves larger, 58", acuminate glabrous. Flowers 2—3, together,
innermost tepals narrow-oblong, Fruit larger, areolate, but net at all
tubercled. Occasionally culdivated, very common in Purneah,

Fruit December,

2. ARTABOTRYS, R. Br.

Sarmentose or scandent shrubs with shining leaves. Flowers solitary
or fasticled, usually on woody hooked branches. Sepals 3, valvate,
Petals 6, 2-seriate, with concave connivent bases and spreading limb
which is flat, sub-terete or clavate. Stamens with dorsal anther cells.
Carpels few or many with oblong er columnar style and 2 erect collateral

ovules, Ripe carpcls baccate,

1. A. odoratissimus, R. Br. Champa, H.

A large sarmentose glabrous shrub shining oblong or lanceolate
leaves 2--8” long and solitary or paired green flowers turning yellow,
on hooked or circinate wltimately woody peduncles.  Petals 1—I-757

long. Ripe carpels large, green or ultimately yellow.

Flz. April-—June and r.8.
Culrivated in gardens, and has a heavy Jasmine odowr.

3. UVARIA, L.

Sarmentose shrubs, more or less stellately pubescent or scaly on the
shoots. Flowers solitary, terminal or leaf-opposed, or i—4 on abbre-

viated laterai branches, red {in our species). Sepals 3, valvate, Petals
6, large, orbicular or oblong, somewhat concave. Carpels many, linear
oblong, when ripe ovoid or oblong, stalked, sub-baccate, more or less
furrowed between the seeds,

L. soft pubescent or hairy. Buds tminentose 1. Hamilloni.

L. glabrous and shining. Buds: with scaly warts 2. lurida.

1. U. Hamiltoni, H. f. & T. Sclauli, K.; Lakankuli, Or,

A very large woody climber, often with circinate branchiets. Shoots
rusty tomentose with elliptic or oblong-obovate, finely, but sometimes



4. Unona] 4. ANONACEZ, 11

shortly, acuminate strongly-nerved leaves swellatcly-tomentose bencath
and deep scariet flowers 2" diameter. Rlpe (,;LIP'::]E:- “5—1%, uhlung.
tomentose, many-seeded, on stalks 751" long,

In damp, shady wvalleps and stony ravines. N, Champaran! Singbhum,
frequent!  Santal Parganas!  Angul!  Mals of Puri, common! Mayurbhang!
Monghyr, Flem.

Fls. May—July. Fr. sometimes persistent till Dec. Evergreen,

L. from 3" by 1-25" to 12” by 525" on the same twig, elliptic or mosily obovare,
base somewhat cordate.  Secondary nerves about I8, Yeduncle t—3", bracteate.

2. U. larida, H. f. & T. Gaichiria, Or.

P T [P, S iy £ RV, N 5 N [ EUEL (R [P PR, R I S POy

F s I.L:I.J.EE wuuu}' CLTNOCY Wl‘llj.l Lhatihv  LIAE R l._,j_\_.:hi,.h:p’ ALAALIVELL  MFELLE WYILLLL.
-Jenticels. Leaves 4—9”, coriaceous, very polished above, oblong or
eliipric-oblong acuminate. Flowers 1—1'5" diameter, crimson inside,
reddish brown outside, solitary, leaf-o Ppmed on stout peduncles ~5—8"
long, which rogether with the rounded pyramidal flower buds are closely
cavered with stout brown tomentose pamlla: or tubercles.

Datnp forests, Puri Division, frequent!

Fis. Jan.May.

Young twig verrucose, with small stellate scales, when dry with netted strize.
Buds densely stellate-tomentose, L. larger, 87 by 237, spreading, with stellate
brown hairs beneath when young. Secandary nerves ]Zm—lE, not strong and not
reaching margin. Petioles 25", cusrved, Peduncies leaf-opposed or appearing
terminal. Sepais 3, avare, brown, -4—3%, verrucose or submuricate. Perals con-

cave, orbicular-obovate, scaly tomentose outside and minotely tomettose  within,
—ﬂm%ed—&kthe—base—S%Mﬁmﬁ—&mfw—Ft;ewp&Pl—H”—}eag—em—sm&n 3

long.
Branches sometimes root in the gprovwml and send 1 £ a new crect stem.
Nene.~—This is the plant described as U. Hookeri, King, U, Narum, var. macro-

{l ia, F. B. I, in Bengat plants from a solitary twig in the Cal. Herb., from Baruni

Dnssa without ﬂgfuer ot fruit. 1 have collecied it in the same 10-:":1113: The
?.trungl}* warted appearance of the calyx and peduncle is absent from all varieties
of U. Nogrum. The Orissa U. lurida anly difiers from the N, E. Indian plant py the
eomewhat smaller flowers.

4. UNONA, L.
Small trees OT sarmentose shrubs, the oblong minutely punctulate

lﬂﬁ'ftﬁ with strong usﬁ_'l'.'"'iﬂﬁl ﬂ.lld Stﬂﬁﬂdai'" NCIVEs,  IIOWETas 36}1?,51""
Sepals 3. Petals 5 {or 3 mﬂy in U, longiflora), valvate or open in bud,
more or less permanenzly cohering by their margins in U. longiflora.
Siamens cuneate. Carpels numerous. Style ovoid or oblong, recurved.

Ovules 2—8 Ripe carpels many, elongated and moniliform.

Bpreading or sarmentpe shrub, Peiale 6, frae 1. dizcolor,
Erect shrub or small tree. Petals 3, cohering 2. longiflora.

1. U. discolor, Vail.

A large wsually sarmentose shrub with finely striate slender twigs,
oblong or ablong-lanceolate leaves 4—7” long, glaucous heneath, with
fine prominent secondary nerves, green or yellowish odorous flowers

with petals 1-5--2-5” long, and numerous moniliform carpels with 2--6
joints,

Damp forests of Puri Divislon (Khurda, Silingpara, Barberah)!
Fls. April—May. Fr. Sept—Jan. Evergreen.



-k 4 ANONACEAZA. [4 UwnoNa.

Tnnovations rusty hairy. L. sometimes only 27 at basc of shont, acute or acumi-
nate, shining above, beneath finely appressed, hairy or gtabrescent. TBase rounded
or sub-cordate. Secondary nerves aboue 10—13.  Petiokes 2—4”, pubescent.
Peduncles lateral, silky, slender, 77, woody, and 1'5” in fruit. Sepals Janceolare, 37,
Pf:tals DACTOW, lanccnlnte, inner shnr[er. Fruiting carpels sub-tomentose ; joints
2—23" diameter, lowest shorily stalked.

The B. & O. specimens belong to var. pubiflora of the F. B. 1, with beautifolly
silky flowers.

(Ruxburgh Fi, Ind,, i, 669 iz referred to this species in various works, bot he

degcribes iU a3 o pretry large tree, and says that the wood is employed for various
purposes, burt chiefly {or rafrers!)

2. U. longiflora, Roxé.

A small trec with large oblong leaves attaining 10°5" by 47, dark and
shining above, whitish beneath, slighdy furfuraceous on the nerves,
otherwise glabrous. Flowers remarkably leng and pendulous, up to
6 in., vellow gurside, reddish within, on filiform peduncles,

Damp forests of Purl Division (in the Mals)l s April Mav.

Twigs puberulous.  Buds  rusty tomentose. L. shortlﬁ cuspidate, rarely
acuminate, hase obtuse; secondary nerves strong, 10—13, with scalaciform tertia-
Ties. Petioles  stout, sotnewhat cotrugate, -4—6". Fls. with lincar-laneceolate
acuminate petals, often cohering by their margins above. Ripe carpels abeot 10
3—4 jninted, but all jeints except lowest often falling.

The Gowers are described as deep purple in a Kbhasian apecimen.

5. POLYALTHIA, Rlume.

Sraight-growing trees, rarcely shrubby {(P. suberosa), wich die.ti-::housbﬁ
spreading  leaves. Flowers clustered, rarely solitary, often on sma

tubercles and extra-axillary. Sepals 3. Petals 2-serjate, flar. Carpels
indefinite, succultent and 1-sceded in fruit. Ovules 1—2. Seeds usually 1.

A, Branchlets soon glabrous. Petals linear. Trees.
Cultivated only. L. narrow, lancealate unduiate |
Farest tree. I. ohlong . .. 2

B. Branchlets pnbescent. Petals ovate or oval, Small trees,
Leaves cgpudate acuminate. Small tree . 3. cerasimides,
Leaves abtuse or roanded, Small tree or shrub 4, suberosa,

. longifalia,

V. siwriarum.

1. P. loneifal lia, Benth. & H. f. Deodar, Debhdar, Asak, Vern.

it S

A straight tree with narrowly-lanceolate glabrous long-acaminate
undulate leaves 3—8" long, and numerous fascicled green flowers with
lancenlate acuminate petals '3—5" long. In luxuriant specimens the
flowers are racemed on short special lateral branches or elongated tuber-
cles, with slender pedicels attaining 17 long.

Frequent in stations. Evergreen, Fls. and new L. March—April
Grows hest in the tnore humid districts, where it forms 5 fne avenue tree and it
is often planted near temples.

Gamble says that in Madras it has been used for barrels, as it is tough and bends
easily. Weight 37 Ih.

2. P, simiarum, Benth, & H. f. Ojhar, Wojarh, Or.; Dighi Bentia, §.;
Champa, Bhuia.

A very straight, tall, handsome tree with elliptic or oblong-acuminate
or cuspidate nearly glabrous leaves, 4—10” long, with 12—I6 stron
paraliel secondary nerves. Flowers fascicled, with inner petals 1—1.2
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long, greenish, Carpels numerous, bright orange when ripe, 1'2—1'57
long, ellipsaid, on stalks as long.

Draanp forests in the Mals of Orissa! Mawurbhanj! Bonai, Ceoper! Fls, March-
Aprit.

Fr. May-june. New shoots Fune.  (in Burma and Duvars Fls. June-July.)

Bark smwoth, pale with brownish aopd vellow Dlaze. Buods and young rwigs
tomeniose. L. usually  elliptic-oblong, somotimws obtuse, base rounded, young
somewhat hairy on nerves !Im:mth, minpiely puncrate. Secondary nerves straight
and then cuvved just within the margin, fine but very distinet and raised beneath,
with numerous cross tertiaries ; marginal nerve distinet.  Petiole 2%, stout.  Fls,
wsually from the previous year's branchlets on siender pedicels -8-—127 Jong.

Sepals shori, orbicular. Petals linear, greenish-yellow to purplish (King), outer [in
my specimen) -#7, inoer 143" long.

The bark is used as a cure for scorpion stings. Its tirmber iz not known to be
userl.

3. P. cerasioides, Benth. & H, f. Sande Ome, K. ; Panjon, Rida, 5.
Kudumi, H.; Pormossu, Or.

A small tree 2030 ft. with spreading branches, distichous, dark-green,
lanceolate or oblong-lanceolate acuminate, more or less pubescent

leaves 57 by 1'5” to 857 by 3%, and usually solitary latcral greenish
flowers 5% diam. on bracteate curved pedicels,. Fruit an umbel of
many slender-stalked, bright ged, globose-oblong fleshy carpels -3 Jong.

Frequent in Singbhum valleys! Manbhum! Along ravines in Santal Parganas!
Qrissa, frequent! Mayorbhanj!  Bonal, Cooper! bambalpur! Huzaribagh and
Gava Ghats)

Fls. Aprit—-May. Fr, May—Aug. Renews L. April, nesrly evergreen.

Bark not thick, reugh, grey. Blaze deep brown, then yellow, only the vellow
noticeable in young frees.

Young twigs tamentose. L. sometimes elliptic or ovate when young buc always
acuminate, base rounded, softly pubescent beneath, when mature softly hairy on
the nerves bencath and eomewhat hirsute on midrib above,  Secondary nerves
about 103, obligue and arching forward within the margi, Petioles 2—25%,
Peduncles from old leat scars or axillary on the new sheots, solitary {rarely 23 on
short wuherclel, with 2—3 folinceous deciduous bracts, woody and abc:qt ]-—1-57
in fruit, Sepuls tomentosely bairy, ovaic-acuminate, about -3”, bt sometimes only
15", Pewals ovate, -25°—27%, somewhat pulwscent, thick. Swalks of carpels
5Y 7 Beed brown, avold, 237,

Fruit sweet, eaten.  “Waod, weight abour 30 Ib., said to he used in carpentry
and for boac-boilding” {Gamble).

4, P. suberosa, Benth. & H, f. Bara Chali, Beng. ; Burhi chamri, Or.
(from the wyinkled bark); Lohania mossu, Or.

A small erect tree or shrub, ofren with a remarkably thick corky
bark* on the branches, with oblong or oblong-lanceolate leaves 2-—57,
usually decp glossy green above and with very faint secondary nerves.
Flowers green and yellow or reddish. '4~-5" long on slender -5-—1"

peduncles, which are often 2--3 on exwra-axillary tubercles. Ripe
carpels pisiform red,

In shady forests and generally near streams.  Singbhum (Gamble), very rare;
Puri and Anpul forests, comimen! Nilghiri! Probably in ciher Orissa Stares,
Fis. April-—-May (perhaps later). Fr. Sept.—Dec, New shoots March—April.

* The hypertrophy of the bark of the old branches is often given as a specific
character, bur this by no means slways occurs. The bark is nearly smooth on
some trees and not at all corky.



14 4. ANONACEAE. [5. PoLyarLTHIA.

Bark brown. Blaze brown aml red, hard. Buds and young twigs rusty, hirsutely
totnentose, L. atrainiog 5-57 by 2:27, sometimes slightly obovate, obtuse both ends,
shining both sides ; young sparsely brown-hairy beneath. Petioles -15", pubescent.
The peduncles are on a short extra-axillary branch, only distinguishable when
young from a continuation of the peduncle by its colour and slightly greaver thick-
ness, Fls. densely stlky,  Outer petals 237, inner 4%, oblong or oval, Drupels
hroadly ellipsoid, -25—3”, reddish, flesh very thin. Staiks of carpels ahiour 3%

8. MILIUSA, Leschm.

greenish drooping flowers on long pedicels in extra-axillary scorpioid
cymes, Firzr and second series of tepals small sepaloid, third series

=L LN R LW B 9§ AW Fhopefld 2LLILRIL L MRILALNA,  Resll Tt A & T F

“petals” longer ovare, wvalvate, not saccate. Stamens and carpeis

. .
nmMarniie ormele linear-ohlone with 1o F avniler when vine olabnes
nunerous, Larpels lmear-oblong with -2 gvuies, winen ripe glopose

or oblong.

1. M. velutina, Hook. f. & Th. Ome, K §.; Siarbhuka, Kharw.;
Domsal, Kari, H.; Kariota, Tharu.; Gandha Palas, Or.; Domgar,
Khond (Angul), '

A tree sometimes 4—5 fu. girth, usually branched low, with large or
very large breoadly ellipsoid or ovate leaves more or less permanently
tomeniose beneath, and green flowers on very long droapini pedicels
in few-flowered cxtra-axillary scorpioid cymes, Fruiting carpels "6—75,
etlipsoid downy on short stalks, Fruiting peduncles woody, over 1-5%,
often 3—5".

Throughout the Province in the damper forests from Champaran to Orissa and
Sambalpur ; common in Chota Nagpur.

Fls. with new small L. in May—|une, Fr. Jupe—July. Deciduous end of April.

Bark grey, rather cracked, moderately thick to thick. Blaze dark brown, then
thick light brown or dircy brown with lighter strepks. Bark often fluted, All
gcuung arts dengely, often villously fulvous tomentose. L. 55" by 4 to 10” by 4.

pals lanceolate, sciarcely hairy, *153"—20" ; sccond series like the sepals bur -37,
Petals ovate to orbicular-ovate, -4—-3" {sometimes more, F. . N, only 37, F, B, L)
Carpels many and villous, ovules 2.

Timber uveed for yokes and axles, “is easily worked and durable” (Gamble), and
the fruit is eaten. “Wood yellow when fresh cut, grey or greyvish-hrown when
dry, moderately Rard. Weight 40 to 50 Yb.  P. abour B35 (Gamble).

Trees, Deciduous in the hot weather and bearing on the new shoots

7. SACCOPETALUM, Benn.
(Sometimes united with Miliusa.)

Trees, deciduous in the hot weather. Flowers axillary or in short
lateral cymes. First and second series of tepals sepaloid, third series
“petals” much larger, petaloid, with saccate base. Stamens and carpels
numerous, connective produced, ovules 6 or more,

1. 5. tomentosum, H. f. & T. Ome, Ombhe, K. ; Charra, S. ; Kirva,
H.; Kari, Kharw.; Ione, Kheria; Patmasso, Gandhapalsa, Or,

A small or moderate sized tree with softly pubescent or tomentose
shoots, and solitary dark purple flowers on slender pedicels nearly all
lateral from the previous year’s shoots. Leaves ovate-oblong, obtuse,
or with short blunt acumen, aromatic,
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Chota Nagpur throughout, but especially common in Palamau! Gayal Sam-
balpur! Angull  Purif

Fls. May-—June. Fr, June—July, New lcaves in May or June .

Bark bhrown, nearly smooth, with oumerous fine cracks in younp trees, Huted in
old.  Blaze vellowish, siightly pink or brown, or in older crees banded brown and
white. Agtains 4—5§ ft. girth, but usually a small tree, and {requently ; Howering
as 2 bush ke the last, which in seme respects it woch resembles, and lias been
confused with it. The bark and blaze are very similar, but the matured leaves
rarcly exceed 67, wsually 2257 by 1" wo 67 by 3-25 , with obtuse rounded or some-
tites cordate base, pubescent beneath, pubcrulous, or guickly plabrescent berween
the nerves abave. Becondary nerves 5—10, omitting ‘short inrermodiate  ones,
leoped or hranching some distance from the leal margin, Fr. an umbel of
roundish, Lilack, fleshy carpels, -6-—-1" diameter,

The wood iz streng and durable, and taken for house poles.

2. 5. longifforum, Mook f.

A tree with puberulous branchlets, ovare-oblong or oblong-lanceslate
acuminate leaves about 87 long by 3" broad, appressed pubescent
heneath, and solitary short-pednncied flowers from the axils of the
fallen leaves. Petals 1-3” long.

Only reported by Buchanan Hamilton from Purneah, and not since collected!
"This trec, as I know it in British Bhotan, has lenticellate branches and large

leaves up to 107, not unlike those of rhe Champak. It {ruits there in Aug. and
Sept.

8. ALPHONSEA, . f. & T.

Trees with coriacecus very shining leaves. Flowers clustered or in
short cymes, clusters tomentose, leaf-opposed or on old twigs. Tepuls
in 3 sevies, outer “sepals” small valvate, second and third series “petals”
larger and subequal with saccare base. Anther cells dorsal, connective
apiculate, Carpels 2—10. Ovules 415,

Tall tree. L. oblong, up o 9” . .
Low tree. L. avate or evate-oblong, under 3"

t. A. ventricosa, H. [. & T,

A tall straight tree (or small in Santal Parganas) with clean trunk
and Jarge obiong or oblanccolatc-oblong leaves, 4°3 by 1'3” (atr base
of twigs) to 95 g}r 2-75”, beautifully polished above. F{}wers clustered
in brown, velvety, sessile, leaf—appn‘se bracteate cymes. Ripe carpels
very large, yellow-tomentose.

. ventricoss.
2. lulea,

Tl TIMTA. ¢
il Laluk, Idit.

Fls. Feb.—May. Fr. Aung. Lvergreen. New shoots ar time of flowering.

Ravines near water, Mayurbhan] (elevation 2500 fe)!  Santal Parganas, in Rai-

suddenly acuminate, base acute, obtuse or rounded. Secondary nerves 9—16, very
fine, visible both sides, slightly hairy beneath, branched and looped. Petioles 25—
3" thick, hairy, as also is the wid-rib above. Cymes short and dense, mosily from
the old wood, Pedicels -3", with & minuie ovate bract near middle. Calyx <77
diameter, with 3 broadly ovaie brown tomentose lobes. Petals +37—-—-44”. Outer
gvate-romentose s inner white, ovate-lanceslate, suberecy, acute, with saccate base,
Lbrown-pubescent. Fliaments very short, broad, connective stightly praduced.
i 8, tementose-elongate, with about 15 ovules on the ventral suture. 5t

capitate. Fr. (in Eastern Bengal--1 have not seen our specimens in fruit) Yke amatl
tomentose vellow mangoes.
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Gamble says it is used in boat-building and for native hows in Chittagong and
the Andamans. The descriprion of the flower is taken from the Santal Parganas
tree, wihich is branched low and has a somewhat different habin, but mest Sanral
Parganas wrees are suffering from 1he removal of the surrounding jungle

2. A lutes, H.} & T.

: g , Clil -

to hroadly ovate glabrous leaves beautifully polished both sides, small
greenish or yellowish flowers in 3—4-flowered brown velvety clusters or
cymes. L'Jutit:rhputals slightly larger than the inner, 25", with recurved
fips. Larpels Z—3, ripe not seen {oval, about 6-seeded, Koxb., 1—1'27,
with very short stalk, F, B. I\

Puri Division, southerh range, in semi-evergreen forest)
Fls. April—May. Ewvergreen.

Bark smooth, grey, sireaked {with lenticels), Dlaze moderaiely hard, cream or
light brown. L. sometimes elliptic, subacure, or usually blunily acuminate, base
rounded or sub-coneate. Secondary nerves 7—I10, very fine, Petioles -2—3", Clus-

ters ppposite 1o leaves and on old twigs. Peduncles -3—4”. Sepals sharr, rmsty-
tomeniose.  Cuter petals appressed, vellow, silky outside, shortly pubescent within,
somewhat saccate at base. Inner petals -2—237, etect, with spreading tips, hroadly
ovate, saccate at base. Stamens very short, abour 16, connective, slightly apiculate,
Receptacle cylindric, pilose. Carpels pilose, oblong, Owules 3—6.

Note.—The B. & O. plant differs semewhat from the type, the flowers being only
-3 inatead of 6" to -73” diamerer, and in longer pedicels. Carpels also fewer.

FAM. 5. MENISPERMACEZ.

Herbs or shrubs, nearly alwavs climbing, with alternate exstipulate
palmi-nerved simple leaves with generally entire margins. OWers
minute dicecious, 35 merous (bur see Cissampelos) in cymes or
racernes, Petals yarely 0, Stamens as many as petals, opposite 10 and
ofterr embraced by them, or anthers connate in a ring round the top
of a column. Female: Carpels |—6, when ripe drupaceous with a very
characteristic seed and endocarp, the latter being usually a curved,
often thickened and tubercled muhe containing the seed curved round
a solid depressed centre: rarely ,sced subglobose. Albumen often
ruminate, Cotyiedons various.

A. Fls, umbeled or cvmose if racemose then clustered in Yhe
axils of large persistent hracts, Stameps connate in a
colvmn,  Carpel 1.
Male Fls. 4-metous. Female tepals 2 ' . « L Cissampelos.
Male sepals 6—10, petals 3---5. Female sepals and petals 3—5 2. Stephania.

B, Fls. panicled, tacemed or axillary, if racemed withount large

braces.
1. Sepals 6, petals 0. Stamens connate in a column. Carpels 3. ‘
L. large. F¥is, in large panicles 3. Anamirtg.
2, Sepals 6, petals 6. Stamens free, .
L. deeply cordate. Fls. racemose. Style scar sub-terminal 4. Tinospara.

L. not cordate, rarely sub-cordate. Stvle scar sub-basal. Fls,
in axillary racemes or racemiform panicles, leaves glabrous 3. Tiliccora.
Fls. axillary or in cepitate cymnes, leaves villous or pubescent 6. Coccndus,
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1. CISSAMPELCS, L.

A slender climber from a perennial root-stock. Male flowers cymose,
Sepals 4, rarely 5-6. Petals connate into a peltate or 4-lobed cup.
Anthers 4, connate round the truncate top of the staminal column and

. . . . Co.
hirvaring reancvearoale Fewmnle Araousye ~luctarad 10 tha avils AF drale
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cating leafy bracts which arc in racemes, Tepals 2, adnate to the bracts.

L] \':} Yy £ - i ;
horseshoe-shaped, compressed, margins tabercled.

1, C. pareira, L. Pitu-singh, Ranu-red, K.; Tejo mala, 8. ; Akanadi,
H., Beng. ; Batulpati, Tharu.

Stems usually annual striate, Jeaves usuauﬁ peliate, deltoid or broadly
ovate, rarely orbiculat-reniform, 1-75" to 3-5” with 5—7 principal nerves.
Male fiower in axillary corymbose usually panicled cymes.

¥requent throughout the arca, especially in open and rocky valleys, Fls, Juhe—
Wov, Fr. Nov.—Jan.

L. obtuse or reiuse, mucronate, with gtraight ov shallow-cordate basc, somewhat
glancons heneath, more or less pubescent or hairy, DPetioles 13257, Male Fls.
Wiiili=sil, manuge, 1n ﬂEnEEl}’ ni-'llr}' C¥INes, il the axils of rollaceous Diacis, on slender
shoots, or 2-chotomously c¢ymose on capiliary -75—17 long branches of axillary

nicle ET] antil By » il hracts 1S3 is i Oite o P ire

[l 4 ar
2Y = CHo 355

scatlet, stone (197,

The plant has long, slender, cylindric, often branched rhizemes under -3 dia-
meter, These are used in the fermentation of rice beer (Ili, K.} and in combina-
tion with Rucllia from the “Hi-ranut” of the Kola. "The Sancals give the root in
diartheea,” Camp. Pelosin is derived from ji. Parcira root is an allied Brazilian

plant.

2. STEPHANIA, Lour.

Climbing undershrubs with usually pcliate leaves. Flowers small,
whitish, in compound cymose umbels, Male flower: Sepals 6—10, free,
Perals 3—35, fleshy. Anthers 6, connate, dehiscence as in Cissampelos,
Female flower: Sepals 3—S. Petals as in male. Stamens 0. Carpel
b with 3—6-partite style. Drupe glabross, endocarp horseshoe-shaped,
——compressed, margins tabercled,

1. 8. hemandifolia, Walp. Syn. Akanadi, H., Beng.
A slender climber with peltate leaves and striate branches, sparsely

ezl 1
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y the inflorescenc:, The leaves are also less finely reticulate.

Bettiah, Cal. Herb.! Purneah! Fls, May—Oct. Fr. to Dec.
. 1. 1:5“5-5”, somewhat glaucous !ioccnsc-guperu‘lnsti or sngnttimua auh—m‘rfn::nm
beneath, rarely glabrous, ovate, with rotund base, often sub-acuminate. Primary
nerves about 5. Inflorescence pubescent,

The root is used in fever, diarthaen, urinary diseases and dyspepsia according to
thte Hindu materia medica, but as Cissampelos Pareira has the same vernacular
meme it is possible that the two are often cenfused.

3. ANAMIRTA, Colebr.

Shrub climbing by means of twisted petioles and shoots with flowers

ganic:led from the old wood and large shining leaves. Sepals 6 with
appressed bracts, Petals 0. Male flower: Anthers sessile, 2-celled,
B.0,—~2
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¢ flower with ¢ staminodes and 3 carpels,
Drupes on a 3fid gynophore with sub-basal style scar. Endocar
spherical, deeply intruded from the base t the cenme or further, the

seed thus occupying a peripheral channel and bheing deeply hollowed
ous,

, . : O -
An extensive climber with stems up w37 girth and large shining
ovate or sub-orbicular leaves 4—-10” on petioles 4—8” long which have
a iwisted thickened basc. Panides drooping from the old wood,
attaining 1 fr. or more with numerous long patent branches,

Puri Division, especially in damp forests (Berbera, Kuburi, ctc)! Fls, April—
May. Fr. June. Evergreen.

Bark light grey-browsn, thick; wood very porous, with rings of bast and large
medullary rays,  Branches striate. Base of L. often sub-cordate, apex obiuse or
acule. Primary nerves 3—3, atrong, with few secondarics nnd transverse tertiaries.

T [

Fls. -25” diain, Druples -5 diam.

Under the synonym of {occulus suberesus, DC,, I P. and D, states that the
poisonons berries constitute the Cacoulus dndicus of commerce which is the source
of picrotoxin; they also contain 50 per cent of oil. The juice of the fresh fruit is
a good application to scabics and foul ulcers.

[4 L

4. TINOSPORA, Miers,

Shrubs with twining stems and sometimes twisted petioles and
cordate teaves, Flowers in axillary or terminal racemes or {rom the
old wood. Sepals 6, outer minute, inner larger. Petals 6, equal,
smaller than the inner sepals. Male Hower: Stamens 6, free, anther
terminal on the thickened filament with 2 cclls bursting obliguely.
Female flower with 6 davatc staminoedes, Carpels 3, with short style
and lobed srigmas. IDrrupels {—3, endocarp rugose, dorsally keeled,
ventrally concave and intruded. Coiviedons foliaceous, ovate, spreading.

L. tomentose, often 3-lobed 2. malabarica.

1. T. cordifolia, Miers. Gurach, H.,, Th. Gulancha, Gunchi, Beng.;
Gursilai, Khond, ; Sarasati lar, Mal P.

A climber with succulent corky stems, glabrous cordate leaves, 2—4”
or rarcly 5-5” by 475”, and rather lax racemes, 27, clongating and uli-
matcly often longer than the icaves: racemes of green and scarlet
drupels in frait,

Puri! Angul! Santal Parpanas! Champaran!
Fis, Aug—Dec. (perhaps all the r. a). ¥Fr, ¢ s, deciduous March—May.
Branches in the forest sending down _.%lv:’.ndcr, pepdulous, fleshy roots; terete,

srotma  aisl | S 2

.giriate, with tbhercled pale, somctimes shining or glaucous bark, which is Boally
loose. L. deeply cordate with large basal iobes, obtuse or more or less cuspidate;
primary nerves 79, very reliculate herween, with microscopic glisiening glands
beneath (notr easily seen when dry). Petiole 1--3-5". Racemes shorter or longer
than the icaves.

Male Fls. clustered in the axils of small subulate bracts. Sepals: Quter vesy
small, inner hreadly elliptical, ‘12—15", rounded, ycllow. Petals 6, equal, -08",
broadly spathulate and copcave round the stamens when vyoung. Pistillode 0.
Female Fls. ueually solitary, similar to wale, hut the sepals are green, petals flat,
smaminades short, lirepr.  Carpels 3, widely separated on the shore fleshy gynophore.
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Prupels pistonin, 3, with sub-terminal siyle, juice very viscons. 5Stonc broac
soid, with slender dorsal ridge and a ventral depression, slightly muoricate.
Variety: The Khorda specimens have purple sieras, rather thicker L, less reti-
culaie, and the femude racemes ooly 1—2-3%. The 1. are also very slightly puberu-
lous beneath,
The entire plant is used in medicine,  Said 1o be a valuable tonic end best given

in infusion. There are many native Indian prepararions (I P, and D., p. LY,

under Cocoulus cordifolius)

[y 4]
b )

2. Tinospora malabarica, Micrs. (gne, T, tomentosa, Miers). Bara
Padma gu[anchaj Beng. Bara Sarasan lat, Mal, P.

A large climber with large orbicular, ovate, ov somewhat obovate
deeply cordate leaves 47 to 97 by 8", frequently 3-angular or 3-lobed,
and small yellowish-green flowers in racemes, usually from the old wood.

Rocky valleys, Santal Parganas! Rare.

Fls. Feb.—March. Fr. May—June. Deciduous Dec,—Feb.
_Stems and thicker agrial roots lenticellate. Branchlets hairy. L. shortly sud-
uenly caudare or acuminate.  Prumary herves 5—7, secondaries 1—3, soon reticulate.
Petioles 256", Male Aower fascicled, inver sepals 3-5 mm. by 2-5 mm., petals
membranous, shout 2 mm, Drupels scarlet or orange,

(The description of the flowers s from Diels, who uniied T. lowmentosa with T.
malabarica). Perhups more common than is thought, the Lo are high up and are
deciduous while the stems might be taken for those of T, cordifolia.

5. TILIACORA, Colebr.

A large woody climber. Flowers in racemes or narrow panicles, “some-
times polygamous” F. B. I.; females subsolitary, males clustered ar the
ends of the short panicle-branches. Sepals 6, 3 outer valvate, inner larger
imbricate. Petals 6, minute fleshy quadrate or cuneate. Male flower:
Stamens 6, anther dehiscence vertical, somewhat introrse, pistillode of
3 ruditentary carpels or {. Female flower: Carpels 3—12, styles short,
subulate. Drupels obovoid, laterally sub-compressed, with a narrowly
horscshoe-shaped putamen enclosing a bony plate, the seed being in the
horseshoe. bumen rominate,

1, T, acuminata, Mriers. Syn. T. racemosa, Colebr.; Tiliakoru, Beng.
K alniae: WAl -

o W] ujau NG, U

_Santal Parganas, locally abundant in Rajmahal Hills (as at Barhait, Burio)! Puri
division, central and southern ranges, common! Champaran!

Fls. April—June. fr. June—Dec, Also seen in flower in Dec,

Bark striated. L. 3-5—75" by 1-3—3-75", broadly evate 1o ovaie-ianceclare
acumindte, shining rlabrous, base rounded or shorily cuneate on the petiole, rarely
somewhat retuse.  Primary nerves 1-—35, but if only 1 then one or more secondary
nerves close to base, other sceondary nerves 1—2, 21l raised beneath and decurrent
on the mid.rib, fertiaries finely rericulate. Petioles articulate at the base, -5—(”
long. Inflorescence tomentose or pubescent.  Fernale 1—2-5” long, male panicle
sometimes longer. Fls. yellowish, 3—4 bracreolare. Dropeis red, 3" long.

§. COCCULUS, DC.

Climbing shmbs or sub-herbacecus (in one species a small wee).
Flowers axillary or in short cymes or panicles, rarely shortly racemoase,
Sepals 6, inner larger. Perals 6, smaller than the innef sepals, with
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inflexed lateral auricles embracing the base of the stamens in the male,
minute staminodes in the female. Anthers subglobose, cells bursting
transversely. Carpels 36, Drupels compressed, endocarp shaped like
an oblique corrugated horseshoe surrounding a central plate, style scar
sub-basal.

1. C. hirsutus, Diels. Syn. C. villosus DC.

A slender villosely tomentose climber with deltoid to ovate-obleng
obtuse mucronate leaves attaining 3” by 27, smaller upwards and obien
on the flowering branches. Flowers: Male in axillary short-peduncl
small capitate cymes ; fernale peduncle usually, 1—3-Howered, axillary,
mintite, greenish, '1” diam. Drupels dark purple.

Very common over bushes in the Sone valley, Palamau, and extending threugh
Hazaribagh and the Santzl Parganas! Manbhum!] Puri; common!

Fls. Neov.—April. Fr, March—>May.

L. sometimes with large cozrse teeth or with triangular obtuse or acute lobes.
Petioles -08—5%, primary nerves usually 5.

The plant when triturated with water is sald to gelatinise in

FAM. 6. BERBERIDACEZ,

Usually shrubs with scaly buds. Leaves simple or compound
Stipules rarely present. Flowers often globose, regular, solitary or
racemose, usually yellow or white. Sepals and petals free, hypogynous,
caducous, 3-, rarely 4—6-merous, in 2 or several whorls, imbricate, or
the sepals valvate. Stamens 3—6, opposite the petals; anthers erecr,
with adnate cells dehiscing by lids or valves, or by lateral or dorsal
glits. Carpels 1—3, free, oblong, stigma dilated, or conic or oblong,
Ovules anatropous, rarely orthotropous, basal, or on the ventral suture
or parietal. Fruiting carpels dehiscent or baccate. Albumen copious.
Ewnbrye straight or curved,

1. BERBERIS, L.

Shrubs with yellow woad and simple or pinnate or mostly dimorphic
leaves, those on the main branches converted.into 3--5-partite spines,
bearing in their axils abbreviated branchlets with simple coriaceous
leaves. Flowers yellow, solitary, fascicled or racemed, with 2—3
appressed bracts. Sepals 3+3. Petals 343  Stamcns 6, anthers
dechiscing by valves. Carpel | with peltate stigma. Ovules, few erect,
basal. Fruit baccate.

1., B, asiatica, Roxb.

A very pretty shrub with small |—5-partite spines and coriaceous
entire ar spinose-toothed leaves 1—3%. Flowers ‘25—'3" in short coryim-
bose racemes. Berry purple-blue, pruinose, '3,

Parasnath, 4000 ft. Fla, Feb~-April. Fr. May—June. Evergreen.
Berries sometimes eaten. They are laxative,



b Nymriiza} 7. NYMPHEAUCEA., 21

FAM, 7. NYMPHEACEE

Aquatics with often peltate leaves, the marging involuse in bud.
Flowers solitary from the root, sepals and petals 3—5-merous, or many
and often spirally arranged, sometimes adnate to a fleshy dise or en-
larged torus. Stamens oo UVAry apocarpous or Syncarpous, carpels
whorled, in Nelumbiunr sunk in the enlarged torus, stigtmas peltate
or decurrent. Ovwules parietal, anatropous or orthotropous. Vruiting
carpels usually dry, but indehiscent, sometimes connate into a fleshy
or spongy syncarp. The fruit sometimes matures beneath the water.
Seeds sometimes arilled. Albumen flowery or 0. Embryo enclosed
In the enlarged embrye sac.

A. Carpels whorled, more or less conpat¢ into a syncarpous
ovary. Leaves all floating.
Ovary somewhar sunk in the torus, te which the upper
tepals oply are advate. Ubnarmed ' P 1. Nymphea.
———Ovary whelly sunk in the torus inferior to the tepals and

stamens.  Prickly ' . . . . 2. Euryale.
B. Carpels completely apocarpous, irregularly sunk in the torus.
Tepals all inferier 3. Nelumbium.

1. NYMPHMEA, L. Waerlily.

Herbs with floating leaves rising from a perennial rhizome or corm.
Flowers large, white, blue or red. Sepals 4, inserted almost at the hase
of the torus. Peials numerous, the inner gradually passing w
stamens, spiral, the uppermost being almost superior. Carpels many
whorled, sunk in the torus and forming a syncarpous ovary with con-
cave top and radiating stigmas. Froit spongy, maturing under water
and irregularly breaking up.

L. sharply sinuate-toothed. Sepals ribbed. Anthers not append-

aged. Fls. red to white 1. {otus.
L. obtusely sinvate or entire.

Sepals scarcely ribhed. Anthers scarcely appendaged. Fls.
white

Sepals veined, not ribbed. Anthers appendiigt:d. ¥ls. blue

to white 3. stellata.
1. N lotus, L. Kumuda, Sans.; Koka, Koi, H. {the flower); Saluka,
Beng.; the White Indian Water Lily: Raktopala, Sans.; Rakta

Chandana, Sanglaka, H.; Rakta-Kambala, fleng.; The Red Indian
Whater Lily.

Rhizome nodular, large, over 3” usually 4” diam. Leaves usuall
ubescent beneath, strongly veined, the veins repeatedly bifurcare.
owers usually large and over 3¥. Connective of anthers not ar all, er
very slightly, produced beyond the cells. Carpels 10—20. Stigmatic
rays clubbed.

2. esculewia.

Var, a.lotus proper. Flowers white or pink.

Var, 8. rubra, N. rubra, Roxb. Flowers red or arimson, Throughout
the province in fresh water, tanks, etc,

The tubers and seeds are eaten, the tuhers sometimes saten raw and the seeds
#fter being parched,
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2. N. esculenta, Roxb. N. lotus var, esculenta, F. B, I.; Chota Sundi,
Beng. ; Small White Indian Water Lily,

Corm small, ovoid, 2—3“. Leaves somcwhat pubescent bencath,
nerves more reticulate and less strong.  Flowers white, under 3-57.
Connective of anthers usually slightly produced, but nor foliaceous.
Carpels 10~-15, Stigmas incurved.

The tubers are considered superior tw any other kind according 1o Roxburgh.
This species scems intermediate between 1 and 3.

3. N. stellata, H7illd. Syn. N. cyanca, Roxb.; N. versicolor, Roxb, ;
Nilotpala, Sans. ; Bhengi, H.; Sundi, Nilpadma, Nilsaphala, Beng. ;
The Blue Water Lily.

Corm as in esculenta, not nodular. Leaves glabrous, entire or slightly
sintate, nerves beneath more reticulate and less strong than in N, lotus.
Flowers usually blue, sometimes white or pink. Apices of the anthers

_______ SLEN 11lA LApalb #2111 L .S

appendaged or foliaceous, often coloured,

Var. o. stellata proper.  Fls. azure, only 2% diam. Petals only & and stigma 8-
mxed (Roxburgh).
O N & [ PP O P Tle  woleliba v micls Dodiarmahh cowe sha sicipns oF ol
Yal. 13 VETALLOET, HWIIATFH, L35 WLLILL LFY pHLpLE, ANLFALIULCLL 3dY s i ARRNS LI LA
leaves i= wedge-shaped and the fruic 15-celled.
Var. v. major, Voight. Fls. pale blue, 4—53" diam. Petals 8~127. Fr. 10—]2
celled.  Ranchi, Singbhum, e,

The species is found throughout the province. The description of the varlecies
is founded on Roxburgh. Thelr disiribution has net been noted.

[

2, EURYALE, Salish.

Very prickly aquatics with orbicular floating leaves, more or less
corrugate or bullate above and with very prominent nervation beneath.
Bepals 4, inserted on the torus above the level of the ovary, together
with the many seriate perals, which pass gradually into the sepals and
stamens ; the latrer are in bundles of & innermost stamens sterile.
Carpels 8, many sunk deeply in the torus, copnate in a single whorl.
Ovules few. Fruit spongy. Albumen floury.

1. E. ferox, Salish. Syn. Anneslea spinosa, Roxb., Makhana, H.;
Kanta Padma, Or.

Scarcely rhizomatous. Leaves deep purple bencath, prickly on the
nerves. Petioles prickly. Flowers a lovely violet-blue, or bright red,

under 27, TFruit 2—4”, prickly, gradually irregularly breaking up.
Seeds about 20, arilled.

B, & ., lucality not noted, probably Purneah! TPurneah, Buch. Ham, The

p]am: was recognisable from the prickles but net in finwer! Fls. most of the year.

e farinaceous seeds are largely eaten (Roxb., Flam). They are called
Makhanna in Sans, and are said to be suited for sick pesple (Durt).

3. NELUMBIUM, Jiuss. The Sacred Lotus.

A large, beautdiful aquatic, with milky juice and stout creeping
rhizome. T.eaves floating and also raised high above the water. peltate.
Sepals, petals and stamens spirally arranged, passing gradually into one
another ; anthers clavate at the end. Carpels many, irregulariy sunk
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in the flar top of the large fleshy obconic torus, laterally attached.
Ovules 1-2. Frulting torus spongy and dry, conaining the dry, ripe,
loose carpels in its cavities.

1. N. speciosum, Willd. Padma, Kamala, Sars. (Pundarik, the white
varicty. Kokanada, the red wvariery); Shwer Padma and Rakta
Padima, Beng.

Peduncles and petioles often raised high above the water, sometimes
with weak prickles, Flowers white or rose-coloured like immense roscs.

On tanks, ctc, throughout the province. Fls, April—July. Fr. Dec—Jan.

This very sacred plant of the Hindus and Buddhists had various names given to
its several parts ; l‘.]l:e whele plant was called Fadmeéni, the flowers as abowve, the
torus Karntbara, the filamnents Kinjalka, erc.

Hamilion says the fruit is called Chala in Purneah, the root Mrinab, and eaten
raw or cooked, The plant is called Bisapgr in T

The internodes of the rhizome and the secds are caten; the leaves are vsed for

plates.

Herbs with miiky, often ycliow juice, I.caves radical or alternate
exsipulate. Flowers often showy, regular. Sepals 2 for 3). Petals
2+2 {or 3+3).. Stamens o=, Ovary l-celled, with 2-several parietal,
often lamelliform placente and many ovules, Stgmas many, radiating
but often connate. Fruit capsular, dehiscing by pores or valves, Seeds
many, small, with fleshy and oily albumen. Embryo minute,

Scpale 2. Petals 4. Capsules globose Papauver,

1.
Repals 3. Petals 6. Capsules oblong I Afgemone.

1. PAPAVER, L. Toppy.

Leaves lobed or cut, not prickly. Stigmas sessile, radiating, connate,
peltate or pyramidal, with many short free lobes, Capsule short,
opening by small valves under the lobes.

1. P. somniferum, L. Pasw, Beng.; Aphiin {Opium), Vern.; The
Opium Poppy.

A stour herb, 3—4 fi, glucous, with oblong amplexicaul lobed,
toothed and servate leaves and large, usually white flowers. Sepals
labrous. Capsule large, 1”7 diam. Seeds usually white (or black,
. B. 1)

It used 1o be largely cultivared in the Narthern Tract, and feral plants may still
be found.

2. ARGEMONE, L.

. .
flowers, Sepals 2—3. Perals 4—6. Stigma 4—7-lobed on a very short
style, Capsule oblong, usually with prickles, dehiscing by short valves
alternating with the stigmas.
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1. A, mexicana, L.  Siyal-Kanta, Kari-Kaota, K., Beng.: Gokhula
janum, §.; Deng Bejari, Sarpuni, Or.

A prickly herb 2—3 fr. with sinuate pinnatifid green and white leaves

which are half amplexicaul. Flowers 27 diam. Sepals cuspidate, Cap-
suleg ‘75—1'5" long.

Naturalised {frem America) and very common in waste ground. Fls. Feb,-June
and more or less throughont the year.

The sceds, which are often found collected into little heaps by ants, yield an oil
which is used for lighting and ancinting purposcs.

FAM. 9. FUMARIACEZX,

Herbs with watery juice and usually lobed or dissected, alternare,
rarcly opposite lcaves. Flowers drregulgr vacemose. Sepals 2, very
small and deciduous. Pet. 2+2, 2 outer largeyr, one or Egth gibhous
or sputred, 2 inner erect, often coherent at the fp. Stamens 6, in two
bundles opposite the outer petals, lateral in each bundle with 1-celled
anthers, Ovary l-celled, stigma simple or lobed. Ovules 2 or more,

patietal. Fruit a 2-valved capsule or indehiscent and then only 1-
seeded. Sceds albuminous.

1. FUMARIA, L. Fumitory.

Sometimes scandent. Leaves dissected with very narrow segments,

One outcr petal obtusely spurred, Stamens 6, diadciphous. Ovules
2. Fruir indehiscent, 1-seeded.

1. F. parviflora, Lamk. Pu papra, H.; Ban-salpha, Beng.

S LY « S, . NSO, SN DSOS R U [, N s NS LT N
£ Gliusg IUtn-ainencd 41uddl Z2lalzCous wiedl, Wikl L4l LNCd Ledl

segments and small whitish or rose-coloured flowers, -2—3” long with
purple tps to the petals. Racemes '5—I1”. Sepals lunceolate. Fruit
globose, rugose when dry with 2 pits at the top.

Cultivated fields, chiefly in the Northern Tract, Betriah! Fle, Fr. ¢s. 1o March.
This is one of the species of Fumitory which is found in England, and dijs-
tinguished by the very small sepals and pedicels excecding the bracts,

FAM. 10. CRUCIFERZ.

Herbs with watery juice and simple or pinnate, entire or cut, exsti-
pulate alternate leaves, Flowers regular or outer radiant. Sepals 4,
free. Petals 4, hypogynous, spreading, imbricate or convolate. Disc
glands usually 4, sessile opposite the sepals, Stamens 6, terradynamous,
4 longer opposite the median sepals approximate in pairs, very rarely
stamens only 4 or 2. Ovary syncarpous, of 2 lateral carpels, 1-locular,
or most usually spuriously Z-locular by a longirudinal, mcrobranous
partition (repltm) connecting the two parietal placenta. the edges of
the replum itself being placentiferous, more rarely divided by trans-
vefse partitions, Ovules 1—2 or o, campylotropous, or amphitropous.
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Fruir usually elongare, pod-like and 2-valved ({(Sifique), the valves
breaking away from the replum, or short dehiscent or indehiscent,
Seed cxatbuminous. Cotyledons large, with the radicle twrned up on
the back of one (incumbent} or along their edges {accumbent).

A family of grear econcmic im]pc-rtanﬂe with many well-known csculent vegerables
I T g T NN, JEN 5. PRGN, G T 1P A Ly o TN crmh ommea hamn Adanoanilossd nwA  naama I
1\.‘“””(‘5‘_, L LI N LA FF Erd J.LIIILJI.J.'I.I.J.Ull E L1 jILP. 'CLI._,.I'] 11140 FREL SN Aol AL Ly CLLEWR 'Dl\.-'l'\-l.l-:l
garden plants, some of which may occasionally be found as escopes. Some eulii-
vated forms of Brassica have more than 2 carpels and ped-valves, and 1he replum

is then often absent.

l. Fr. a silique with broad replum (silique rather short in 2).
A. Sepals gibbous at the base. Silique with a beak, Fls.
usially vellow.

Silique long. Seeds l-seriate ., . 1. Brassica.
Bilique rather short, turgid. Seeds 2-scriate . 2. Eruca,

8. Scpals nai gibhous at tho base, Siligue no beaked.
¥ls. usually vellow. Bepals spreading.  Pod turgid 3. Nasturiinm,
Fle, white or roze.  Sepals erect, Pod fiar, 4, Coardamine.

2. Fr, short and broad {siIiculﬁs) with broad replum.

Glabrous, Fls, white or yellow . 5. Cochlearia.

Hoary. Fls. white ) . . 6. Alyssum.
3. Fr. a siliculus, compressed, with narrow replvm.  Fls, whice.

Puds obcordate or cunesie, not winged . . 7. Capsella.

Pods ovate or oblong, or orbicular, not wingud 8. Lepidium.

Pods winged or keeled G. Thiaspi.
4. Fr, indehiscent.

Ravemes contracted, leaf-opposed. Fr. small, didymous 10, Senebiers,

Racemes elongate, Pod large, often septate 1l. Raphanus.

1. BRASSICA, L.

Leaves entire, lyrate or pinnatifid. Lateral sei,:als saccate or gibbous
at base. Petals with long claws, vellow, ravely white. Pod with a seed-
less indehiscent beak, sometimes 3—4-valved {in cultivation), replum
membranous. Seeds globose, coryledons incumbent.

. Cauline L. amplexicaul, base usually auricled.

L. all, or young only, hairy, covered with 3 pale bloom 1. campesiris.
L. quite glabrous, a faint bloom cnly beneath 2. napus.
2. Cauline L. not amplexicaul, narrowed to their basc 3. juncem.

There is much difference of opinion as 1o the best limitaiion of the species and
varieties of this genus. The above characters of campestris and napus are afrer
Prain, but ¥ admit that 1 have pot fonnd them essy to work, and it is perhaps
Ppreferabie o consider hath as forms of one species, campestris, a8 in the F. B. L

The common Turnip is B. repa, L., var. rapifera {or B, campesiris, suh-ap. rapa),
ﬁalgam, H., Beng.

Brassica oleracea, L., and its varicties nciude the Cabhage, Kobi, Vern.;
Cauliffiower, Phul-kobi, Fern.; Kohlrabi or Knolkohl, Band-kobi or Gol-kobi, Fern.
They are largely cultivated in Europcan gardens in the cold scasen,

1. B. campestris, L.

An erect rather stout herb often with a swollen tap-root; lower
teaves lyrate hispid or hairy,* upper amplexicaul and auricled, oblong

or lanceolate, covered with a glaucous grey bloom. Pod with a flat
secdless beak.
FI'B'I Fr+ C.E.

* Hut see under var, sarron.
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Tr L T Fa? ™. . I I D
Vidr. oleifera, 5. kape, LOiZa,

Very stout, with stems as thick as the finger, ending in a swollen spindle-shaped
ront. L. up to 8" by 37 with large lebes 1-57. Pods slender, beaded. Appears to be
cultivated at the Government tarms only,

Var. sarson, Prain (Bengal Plants,” p. 220). Sarson, H.; Swet-sarisha,
swet-rai, Beng.

Stom. but with slender roots. L. up to 107, iowest not amplexicaul ; upper up to
57, auricled. Pods stout, 2 by ‘237, not at all beaded. Seeds white or black., Prain
states thar there are two races, Nutua sarson (Sinapis glawca, Roxb} with erect

ds, and {8 serson, with pendant pods; that the first 15 generally cultivated
m' 15, hawever, rare in out areal, and the sccond slightly culiivated in Eastern
Behar and perbaps in Purneah. Roxburgh, however, says of his §. glaucoe or
Shrweer Rat that the lcaves are everywhere glabrous {so that it should come under
the next species)! and glaucous, lower lyrute, upper sub-lanceointe. BSeed white.

Gives colza oil, Rexburgh says much wsed in the dier of the Hindus.

Var, esculenta, DC. Pods small, not beaded. The roots and leaves
are eaten.

2. B. napus, I... var. dichotoma, Frain. Syn. B. campesiris, sub.-sp.
napus; ‘F. B. L, in part; Sinapis dichotema, Roxb. ; Turi, Tori, H. ;
Sanchi, sarsi, sadu rai, Beng,; Mani, K.; Indian Rape, Mustard,

A more slender plant than campestris and quite glabrous, rather
glaucous. Radicle and lower canline leaves Iyrate pinnatifid, less Jobed
than In compesiris and often only 3% Fls. *4—57 diam, pale golden
yellow. S{:‘pala crect or crecto-patent. Pods 1'5—27, including a beak
‘5—*7", erccto-patent, on pedicels *6—75" long, glabrous. Seeds about 6.

The commonest cultivated species, especially in Chota Nagpur, forming fields of
a heautiful yellow in the carly part of the cold sepson, In all the districts! :

There are two varieties—FTofui Turd (Latni, 5 with sceds black, and Taria Thuri
(Thadia-turt, 8.) with sceds vollow.

Fhe yvoung L. are cagen as a vegetable, bue it ix grown mainly for the oil, not
locally for mustard, Mustard oil is said by Indians to promote the growth of the
hair, and 10 keep the skin soft und wholcsome,

The mustard of commerce is officially given as the seed of 2. nigra and B. alba,
hot only 1= MiE 10 e pod, E T T R nd “white
Indian tnustard seed” is also exported, and is probably B. campestris.

Wood {Plants of Chutia Nagpuwr) rtecords both B, alba, H. f. & 'T., and B, nigra,
Koch, from Chota Nagpur with the verngcular oame gf Sirsu, but T have seen noe
specimens.

3. B. juncea, H. f & T. Sinapis ramosa, Roxb.; Rai, H. §.; Rai
sarisha, Bewng. ; Musmrd.

Stout or sfender with long-petioled leaves, noc amplexicaul, attaining
127, but often quite small, especially in feral states; there are often
small leaflets or auricles along the petiole,  Glabrous, or a few soft
white hairs near base of plant, and leaves sometimes scabrous, Iower
lyrate, upper lobate to cntire, Flowers bright vellow, pedicﬁls and
calyx spreading. Pod 127, somewhat vercically compressed, and beak
very short acuminate. Seeds dark brown, reticulate,

In all the provinces, including Chota Nagpur, f. Prain; not common in Chata
Nagpur, Manbhom! Fi., Fr. c.s. from Sept.
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The often very short beak well distinguishes the and of this species, The secds
are used for the oil, and also exported for mustard. The sceds are vather larger
and more oblong than those of preceding species.  Campbell says it is largely
cultivated on bari land,

2., ERUCA, Tourn.

Brassica-like herbs, but flowers sometimes white eor lilac, perals
veined. Seeds numecrous, 2-seriate-globose.

1. E. sativa, Lumk. Brassica crucoides, Roxlh; Swet sarish, Beng. ;
Taranuri, H.

A mustard-like herb with hairy or glabrescent stems, upevenly
pinnatifid lecaves 3—7” long, usually with linear-oblong scgments, rarely
sub-entire, sometimes twice pinnatifid.  Flowers white or veined, -5
diam,, on pedicels shorter than the calyx. Sepals erect, 38—4". Pods
erect and appressed to the rachis, wrgid, 75—9", including the
flattened beak, which is half as long or more as the t;ﬂedmg portion.

Banks of the (anges, T.7.! Possibly in the Northern Tract, Chota Nagpur,
f. Wood.
Fls., Fr. Sept.

3. NASTURTIUM, R. Br.

Terrestrial or aquatic herbs, with entre lobed or pinnatfid leaves
and small vellow, rarely white, flowers. Sepals short, spreading, not
saccate, Perals short, scarcely clawed. Siligue long or short, nearly
terete, Stigma entire or two-lobed. Seeds small rwo-seriate or irregularly
I-seriate, cnt}rlednns accumbent.

A. Fls, vellow.

L. lyrate-pinnatifid. Pods short-oblong L. palusire.
L. not lyrate. Pods linear-oblong 2. indicum.
B. Fl:. white. The water-cress 3. afficiaale.

1. N. palustre, DC.

Glabrous except a few small hairs on the auricies at base of leaves,
Leaves lyrate-pinnatifid.  Flowers small, vellow, in elongate racemes.
Pods 25—3” E:m by ‘1—12” broad, on spreading or reflexed pedicels
three-fourths to as long as themselves, often upcurved.

In wet places nortl.” of the Ganges, but not common! Fls, Fr. Oct—May.

2. N. indicam, PC. Syn. Sinapis divaricata, Roxb.

Usually pubescent all over but sometimes glabrons. Leaves 2-pinnati-
sect ot pinnatisect and pinnatifid or gashed and toothed, more ravely

simple oblanceclate, coarsely toothed. Flowers small, yellow, racemed.
Pods linear, rarcly lincar-oblon tg 53— 7" long, on spreading or erecto-
patent short pedicels rarely half as long as the pod.

Comymann in Northern Area, also in gardens {(Ranchi) as a weed in Cenrral
Areg! Fls, Fr. Oct.—April.

3. N. officinale, Br. The common water-cress is cultivated in Chota
Nagpur, Wood.
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4. CARDAMINE, L.

Ltzavea entire, lobed or pinpate, often flaccid, Flowers usually white
to violet. Sepals not gibbous. Petals clawed. Pod narrow-linear com-
pressed, tapering buth ends, but not beaked, valves with distinct midrib

curling up elastically on dehiscence. Seeds 1-seriate, compressed,
cotvledons accumbent,

1. C. birsuta, I, var. sylvatica, C. debilic
Withering.

A small erect, or branched from the root, glabrous plant 3—9” high
with pinnate leaves, very small white flowers in terminal racemes and
linear pods, '6-—9" long, erect.

Not very common. On damp walls, Ranchi! and probably in MNorthern Ares,
Fls, Fr. July—Nov, ) '

Leaflets vsually sma!l and rounded, petriolated, often dentate ar lobulate. Petals
narfow, <rect. Stamens 0.

5. COCHLEARIA, L. Scurvy-grass,

Glabrous, often fleshy, with entire or pinnatifid leaves. Flowers
white, yellow or violet, shortly racemed or corymbose. Sepals spreading.
Pods globuse, ovoid or oblong, with convex turgid valves, Seeds
compressed, cotyledons accumbent,

1. C. flava, {fam.
A diffusely-branched annual; branches 615", with pinnatifid and

toothed leaves 1-—3” long, and elongated racemes of very small white
or yellow Howers and sub-globose pods -2” long.

Not nocommon in the Northorn Arca on river banks, Dehri-on-Boane! Patnal
Soane, alluvial lands {f. D. H} Monghyr!
Els. Fr. July—Feh.

Said to he used for fever.

6. ALY3S5UM, L.

Repes # i [, Oheq

with adpressed 2-parrite hairs. Leaves linear-oblanceolate, entire, 1—2".
Flowers simall, white, in dense terminal racemes at the e_nds of the
branches, sub-corymbose when vyoung. Pods orbicular-eilipsoid, -17,

PRPY ) PR NP I
cons J-sucica.

Near gardens in the Narthern Area. Fls. ca.

7. CAPSELLA, Moench. Shepherd’s Purse,

Small weeds with rosulate entire or pinnatifid leaves and very small
white, racemed flowers. Pods obcordate-cuneate, much laterally com-
pressed, so that the replum is very narrow. Seeds many, 2-seriate,
narrowly-margined, cotyledons incumbent.

1. C. bursa-pastoris, Moench.

The well-known litle Eurnﬁean weed which is occasionally ¥ound in
the northern area during the cold season. Height 3—127. Cauline



1i. LDI-‘I'.IK'I"I’E} i RPICTERER A 29

leaves amplexicaul auricled. Flowers 087 diam, Siliculus -25—-3" on
slender pedicels. Seeds oblong punctate.
Fls, c.s.

8. LEPIDIUM, L. Cress.
1. L. sativum, [.. Halim, alevari, Vern. Common Cress,

Herb 1--3 fr, bigh, plabrous or shghtly hairy. Lower leaves 1—32-
innate, upper pinnatifid or lobed with oblong obcuneate or linear lobes.
lowers very small, white, in clongating raccmes, Pods 27, numerous,
broadly-elliptic, compressed, with an apical notch containing the short
style, Pedicels sub-erect, scarcely as long as the pod.

Cnlzivared and as an escape, but not cormmon. Northern Tract; along Soane
River (J. b. H.)! Chota Nagpur (i oad).

9, THLASPI, L. Penny Cress.
1. T. arvense, L.

An crect herb 618", usually single, with radical, rosulate, petioled
leaves, soon disappearing, and cauline leaves, amplexicaul, suberect,
sagittate, sinuate-toothed, glabrous. Flowers -2”, white, in eclongating
terminal racemes. Pods suborbicular, laterally compressed, "5—77 long,
somewhat broader upwards, winged, and with a deep notch containing
the very short style; pedicels slender, patent.

A wrand AF malelaneian hava in tha Alaelibasn oot v Chararsaennl
£ Wead o0 guiitvnliln, rafe In e Norihoinn radl ) LLaaalnpal !

Fls. Sept.

10, SENEBIERA, DC. Wart-Cress.
1. S, pinnatifida, OC. 8yn. 8. didyma, Pers.
A diffuse, branched, small leafy herb with finely-cut 1—2-pinnatifid

ledves 1-—27 long, very minute, white, usuall_}r aPetalnus and 2Z-androus
flowers in numerous leatopposed racemes, -75-2" long and small, close

didymous pods, consisting of two wrinkled indehiscent labes which
separate on falling. Seed, 1 in each lobe, yeniform.

It occuss in Calcutta and in the United Provinces (at Banda), so will probably he

Fls., Fr. Jan.~—Feb.

11. RAPHANUS, L. Radish.

Annuals or biennials with Iyrate-pinnate or pinnadfid leaves and

.
mandetategivad Ar nres white ar nurnle flowers in lone ehracteate
moderate-sized or jarpe wnite, or purple, Dowers in long eoracteate

racemnes, Sepals ereet, the latcral saccate at base, Pods indehiscent,
clongate, terete and swollen, with a long acuminate beak, 1- or several-

celied within by wransverse pithy septa. Seeds globose or ovoid, cotyle-

The genus is closely allied to Brassicd.

1. R. sativas, L. Morai, K.; Muja, Muli, Beng.; Purabi saricha,
Seuti sarisha, Tora, H.

It is frequently cultivated as a crop in our areal F¥ls., Fr. Jan—Feb,
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A herb 23 fi. with the radical and lower cauline L. usuallf lyrate plonatifid,
bur sometimes terminaxl lobe not much larger than others, usually coursely toothed
and hispid ; upper not amplexicaul nor avricled, linear. Fls. usually white. Sepals
2535, Petals narrowly obovate, rather persistent.  Pods (-3%, suberect or
spreading, Z—=8-sceded jointed, usually filed with pith berween the large seeds.
Funicle of ovules short and flat.

Some forms resemble Fruce wiihioui the fruin. Jt can be distinguished by the
long pedicels, 47 or more, and shorter sepuls, as well as the l-seriate ovules. The
root in feral states is very hard., The root and secds yield an il for which it is

chiefly cultivated in Purneah, Root largely eaten and alsg unripe friits

FAM. 11. CAPPARIDACEZ,

Herbs, shrubs or trees, sometimes climbing by means of stipulary
prickles ; stipules somerimes 0. Lieaves simple or digitate. Flowers
solitary umbclled or racemed oy in extra-axillary vertical rows. Sepals
4, Petals 4, hypogynous or on a large disc. Stamens 4— =, somenmes
on a gonophore. Ovary usually on a gynophore or gynandrophore,
which roay become long and woody in fruir, l-celled, with 2—4 parietal
placente and numerous campylotropous ovules. Style short or ¢,
stigma depressed or capitate. Fruin capsular or baccate. Seeds exalbu-
minous, embryo incurved, often spiral,

1, Herbs with oblong or linear capsuies.
Gonaphore 0, g}fnnﬁhnre short or 0 I. Cleonte,

Gynandrophors with 6 stamens only . 2. Gynandropsis.
2. Shrubs or rrees, sometimes scandent. Fr. baccate.

Sepals open in bud, udnare below to disc 3. Cratava,
Sepals closed in Dbud, free, 2-seriate 4. Capparis,
1. CLEOME, /.

Herbs with simple or digitatc leaves and racemose yellow or red
fiowers. Gonophore 0, Ovules many on 2 parietal placentz.  Fruit
an oblong or lincar capsulc with 2 valves, which separate from the
seed-bearing placenta. Sceds reniform.

L. simple 1. monaphylia.
L. digitate,

Fls. yellow. L. glandular pubescent . . 2. wiscosa,

Fls. rose- or viclet-coloured. L. not glandular 3. Chelidonil,

1. C. monophylla, L. Hurhurz {viewed as a pot-herb), Kedar jhawar
(as a medicine), 5., Chamani, K.

A pubescent and glandular branched herb 1—21 7. high with oblong
or oblong-lanceolate or ovatc-lanceolate leaves 1—27 long, of which the
lower are petioled, and elongating lealy racemes of duil or pale purple
Howers n the axils of penoled Practs. Scpdals fincar.  DPetals long-
clawed, 257, stamens 6. Ovary glandular, clongating into a linear

capsule, 2—47.

Comnen and probably found in all districes. Fi, r. &
The L. are caten as a pot-herb. The pounded root is put en the lips (by the
Santais) to rescore copeciotsness When in a faint (Campbell).

2. C. viscoga, L Chamani, K, ; Harhara, §.; Hurhuria, Beng.

An erect pubcscent and glandular herb, 1—3 fr. high, with 3—5-
foliolate jeaves, ovate to obovate leaflets and long-pedicelled yellow



4. Capparis,| 1, CAPPARIDACEE, H

Howers 1 long racomes. Petals -3, Stumens 12 or more, Capsule
2---3", striate, glandular pubescent,
Yery common throughoat the arca. Fl, Fr, oos

The seeds are said 1o have the same properties as mustard, and are yeganded as

anthelminic, carminative apd stimulinc; externally they act as a vesicant.  They
give a fixed oil.

3. C. chelidonii, L. f. Syn. Polanisia chelidonii, DC.

A pretty species 2—3 fr. high. somewhat scabrid but without hairs.
Leaves 5—%-foliolate, with obovate leaflets or upper 2-foliolate with
linear leaflets (Polanisia angulata, DC).  Flowers 17 long-pedicelled.
Stamens very Dumerous,

Watery places, not coramon. Santal Parganas! Orissal  Fls. Joly—Sept. The
seeds are said to be used in curries.

2. GYNANDROPSIS, DC.

Differs from Cleome in that there is a well-marked gynandrophore,
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1. G. pentaphylla, DC. Chamani, K.; Seta kata arak, §. {f, Camp-
belly ; Sad? zurhuria. Reng, (L. Prain,

A very common strong-smelling, somewbat feetid weed, 1—3 ft. high,
with digitate long-petioled leaves, 5 scssile, uncqual, ohovate, glandular-
hairy leaflets, and elongating corymbiform racemes of purple or white
flowers 3— 7" diam. and 3-foliolate bracts. Anthers purple.

Throughout the area. Fls. July—August.
It is eaten as a sag {arak) by the Santals and Kals.

3. CRATZEVA, L.

Trees with digitarely 3-foliolate leaves and large white yellow or
urplish flowers, Sf:p\ars cohering below with the lobed disc. Pewls 4,
ong-clawed, open in bud. Stamens many, adnate to the base of the

long slender gynophore. Ovary l-celled, ovules many. Fruic haccate.

1. C. religiosa, Forst. Barun, Varuna, H., Beng., Or.

. A small_spreading tree, very handsome in flower when covered with
s terminal corymbs of flowers, which vary in colour from white and

cream to yellow and pink wih purplc stammens, and arc 2--2°5" diam.

Chiefly along rivers and streams. Rarve in C. W, {Salai, Dighin, etc)! Puri and
Cureack Frequent, becoming 2 dwarf shrub an the coast at Chandpur! Narsingpur
fungles! Along the Mahanadi River! Frequently cnltivated all aver the province

Fls, March-—April, moatty with the L., but sometimes before the new L. Fr.
Tune, Deciduons Jan—March.

Pwigs with white lenticels, Leaflets ovate to lanceolate, pradually or abruptly
ij‘f}“"- Nurvala) acumipate, pate btncath, abowt $-5, Per, '7--123". Gynophore
< &7 mare. Berry vellow globose, 1Y diam., or oveid {(var. Nurvals).

ood used for eambs, Cooper, Fr, sometimes eaten.

4, CAPPARIS, L.

Trees or shrubs usually climbing. Leaves simple, often with stipulary
thorns, Petals not clawed. Stamens at base of the long gynophore.
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Seeds many, cotyledons spiraily rolled.

f. Fls. solitary axillary, Thorns straight or curved. Branching
shrubs.

L. orbicolar . L. spinoea

L. oblong or ovate-lanceoiate . . ' 2. brevirpinag,
2. Fls. l—several in vertical supra-axillary lines, Climber, thoras

curved 3. horrida.

3 Fls, in terminal umbels or corymhbs, Climbers {sometimes
ercet in 3.
A. Fls, large, 3 diam. L. 1.5=37" 4. Roxburghii.
B. Fls. small, -25"—5" diam,
Corymbs simple. Stamens many
Corymbs panicled. Stamens few

1. C. spinosa, L. Var. leucophylla, DC. (sp.). The Caper Plant;
Kabara, H.

A much-branched prostrate shrub, hoary, with a white pubescence,
with orbicular or broadly ovate leaves, 1--2”, and white solitary axiflary
flowers with purple filaments. Fruic 1-5—-2”, ovoid or oblong.

Stony valleys in Beitah, rare. ¥ls, ¥r. (oot seen).

The pickled buds form the “capers” of commerce. The plant i8 wmore common
in the Western Himalayas and Afghanisian, and is distributed to West Asia and
N. Africa, also Europe and Australia,

sepiaria.
. flovibusnda.

[ I'_..n

2. C. brevispina, PC. Syn, C zeylanica, FF. B. I.; Lephura, Niphura,
Or.

A ngid, much branched shrub with small straight stipulary thorns,
oblong or narrow-elliptic, very coriaceous Icaves, I—2”, and white and
yellowish flowers ahout 2”7 diam. {with stamens) in the axils of the
terminal leaves on slender pedicels, sometimes 1—-3, terminating short
shoots, Ovary lanceolate in ourtline, pubescent or tomentose,

Puti (Kahuri Hill in forest! Protap and Krushnanagarh Block, usually in dey
scrub, Hasletr! Rocky shores of Chilka Lakel)

Fls, April—-May. ¥Fr. May (ripens probably June).

Branches stout, twigs covered with small warts or papille and young also
focculent or tommentose. Tulis of rigid sete above the leafl axils are peculiar and
may represent rudimentary shoots. L. sometimes somewhat ovate-lanceolate, base
rounded, tip obtuse or acure and mucronate ; hoth surfaces reticulate with raised
nervules and streng marginal nerves, glabrous. Petieles -05-—15". Spines
052", Pedicels slender, abour 77, Bepals lanceolate, -3, Petals -8”, eoblan-
ceolate.  Fr. (voung) 157, ovold to fusiform. ‘““Like a fat chilli, deep red whetr
ripe and caten after boiling,” Hasleil.

3. C. horrida, L.f. Syn. C. zeylanica, L.* Gaterna, K.; Buru asaria,
8. ; Bagnai, Beng ; Bagnahim, Kharw, ; Oserwa, Asadua, Or.

A shrub, scrambling or climbing by means of its recurved thorns,
densely brown tomentose on the shoots, with usually ovate leaves 2—3~
long and white or pink flowers 1'5-2" diam,, which ate sub-solitary
or in vertical lines above the leaf axils, sometimes appearing panicled

* According to The Flora of Madras, C. zeylanica, L., is the original name of
this plant. Prain, on the other hand, saye—"Not of Lipn" In any case it

appears very inadvisable to retain the name zeylanica, which has for eo long heen
used for another plant.
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from the leaves being undeveloped at the tme of flowering, and
occasionally on shorr lareral shoots. Ovary globose or broadly avaeid
glabrous on a very slender gynophore over 1”7 long,

In bedges and thickers and along rocky mnalas, Commnon throughout the
province!  Fls. March—May., Fr, Sept.—Oct.

L. from narrow elliptic to orbicular-obovate, actaining 2-3; shining ahove, base
usually narrowed, tip mucronate, venation reticulate, Petioles 2% or larger.
Calyx brown or purqle. Perils and filaments usually purple with age. Begx

}homadly ellipscid to globose, 1-5” diam,, red when ripe on a gynophore often 27
TIg.

4. C. Roxburghii, DC. Handiphuta, Or.

A very beantiful larée woody climber with hoary branches, oblon
leaves and pure white flowers, 3 diam, {with the stamens), in termina
corymbs. Buds and ovary globose and glabrous.

Pusi, in rocky jungles, frequent! Fls. Aprii-May. Fr. Sept—Oct.

Trunk attains 3" dism. with light grey bark furnished with large conieal
geminate bosses tipped by 4 spine. Blaze brown, Branches with a minute ashy
tomentum, uparmed or with small recurved spines. L. 1-5—3-7 by 1—17"
sumetimes semewhat obovate-oblong ; tip rounded glabrous, above shining. DPetioles
;5”. Lower flowers of corymb sometimes axillary with pedicels 1—1!-5” long.
Sepaly very concave orbicular, 47, glabrous or ciliate. Perals -87, oblanceclaw,
villoug within, unilateral. Stamsens very many, 1-5, caducous. Gynophore 1-57.
Fr. green globose, 2 diam,

5. C. gsepiaria, L. Kaliakara, Bf?ﬂg, Kﬂntikﬂ.pﬂ.li, Or.

A large erect, sarmentose or sub-scandent wiry bush with grey-
lomentose or hoary branches, sharp curved stipulary thorns, leaves
'o~—1-7" long, and small white flowers umbellate at the ends of the
branchlews with very slender pedicels,  Fruir globose, black, 27 diam,

Palampui and Shahabad, chiefly in the dry scrubhy zone mear the Soanel

b jungles of Puri district, common!
Fls. April—Dce. ¥r, Nov.—Dec,
L. mostly elliptic-oblong, oy obovate in Northern and ovate-chlong or ovaie-
nceolate 1n Southern specimens ; base obtuse rounded or sub-cordate; d sub-
Acute or reiuse, tomentose when young, old slighdy pubescent.  Peticles -03-—15,

Pedicels from uppermost axile and termina! 25—57. Sepals and petals ‘127,
Stamens 2—3%, Ovary very small.

8. C. floribunda, Wight.

A Jarge woody eclimber with glabrous branches and coriaceous
%Iabmug oblong leaves, 3'5”, rounded at hoth ends, retuse and apicu-
ate. Flowers 3" diam.,, white, in many flowered umbels, which are
arranged in lurge panicles, Pelals oblong. Stamens about 8. Ovary
ovoid acure. Fruit globose, 1 diam.

Orissa, Cleghorn (f. F. B. L}; Kahuri Forest, Puril

FAM. 12, VIOLACEZE,

Herbs (in vur area) with aliernate, rarely opposite, entire or pinnati-
Bect stipulate leaves. Flowers irtegular, 2-bracteolate. Sepals 5, per-
Bo—3
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sistent, imbricate. Petals 5, hypogynous, the lower dissimilar, often
saccate or spurred. Stamens 35, hypogynous or slightly perigynous.
Anthers erect, conniving in a ring round the ovary, conncctive often
dilated and producéd, cclls dehiscing by a longitudinal slic or by apical
pores. Ovary l-celled, style 1, stigma entire or 3-lobed. Ovules many,
anatropous, on 3 parietal placente. Frait a 3valved loculicidal capsule,
Sepais produced ar the base I. Viola.

Scpals not produced at the hase 2. lomidium,

1. VIOLA, f. Violet, Pansy.

Herbs, sometimes woody below. Flowers on 1—2-flowered peduncles,
some sometimes cleistogamous and small, bur ripening many seeds.
Sepals produced at the hase. Tetals ercct or spreading, lower largest,
spurrcd or saccate. Anthers connate, two lower often spurred.

1, V. Patrinii, DC.

Herh with a perennial rootstock and numerous leaves direct from
the stock, sagiitate or hastaie, 135" long and crenate, the base cuneate
on a very long petiole, which 18 winged ahove, Flowers lilac, the
anterior petal with spur about -5 jong, but small cleistogamous

colourless flowers only -15%, on [}edunclcshcften 6” long, direct from
the stock.

Higher mountains of Cheta WNagpur, Neterhat, 3000 fr
Fla., Fr. May—Aug,.

2. V. tricolor, L. The Heartsease,

Tl'ns: 12 cni{‘ oy WOy 'l..\.‘”d
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Both V. tricolor, L., the garden pansy, and ¥. odorate, L., the sweer violel, are
largely cuitivated in gardens, The first 15 annuval. The vielet is perennial, but
iz apt to be attacked by mildew in the rains and killed off.

2. 1ONIDIUM, Veni.

Herbs or undershrubs with alternate, rarely opposite lcaves and
axillary rose-, purple- or orange-coloured flowers, Sepals subequal, not
produced at the base. Peuals with lower larger clawed, saccate or
spurred. Anthers frce or connate, 2 or 4 of them gibbous or spurred.
Ovary ovoid, style clavate, incurved, with oblique stigma. Capsule
subglobose, few-secded,

1. L suffruticosum, Ging. Viola suffruticosa, Willd.; Tandi sol, bir

suraj mukhi, S Ratanpuras, H.; Nunbora, Beng.
A diffuse perennial with often woody branches, alternate sub-sessile
lanceclate leaves, subulate stipules and solitary rose-coloured flowers.

Throughout the provioce, Common in epen pastures and wagsides,

Fis, chiefly in c..

Ususlly pubescent. L, linear to oblanceolate, serrate or nearly entire, -7—!* long.
Capsule 12”7, with ellipsoid atriate seeds.
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FAM. 13. BIXACEZ,

Trees or shrobs with mucilage canals in the bark (and other places),
palminerved or palmatcly-lobed large lcaves with usually minute
caducous stipules, and nsually large flowers which are panicled, regular
and 2-sexual. Sepals 4—35, frec, hypogynous, imbricate. Petals 435,
free, large and colowred, Stamcens many. Anthers 2-celled, opening
by short slis or pores, Ovary l-celled, with parictal placentas, or, by
the intrusien of the placentas, more than l-celled (2—5). Ovules many,
anatropous, Style slender with simple or lobed stigma. Fruit a 15
celled capsule opening by 2—3 valves, the thin dry inner layer of the

cricar[l) scparating from and sorerimes dehiscing on diffcrent lines
rom the onter. Seeds many, sometimes with long hairs, sometimes

outer layer of the testa ariliform and coloured, Albumen copious.

Emhrﬂn wratyaller smiviadd warh Tmasrn osar laco Fﬂ-“!li'"nr'“.h: ﬂnfiﬂpr‘lnﬁn IIJhir']’\
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ese foli otyledons, which
are often palminerved. Germipation epigeal,

Anthers straight. Capsule 3—5-valved, seeds cotcony,

Tree with palmately-Tobed leaves . . . ). Cochlospermunm.
Anthers horseshoe-shaped. Capsule 2-valved, sceds with aril-
like testa, Large shrub. L. not lobed 2. Rixa.

1. COCHLOSPERMUM, Kunth.
1. C. Goss pium, DC. Hupu, K.;: Hope, S.; Galgal, H.; Golgol.

Beng. ; Ganiari, Konto palas, Or.; Yellow Silk Comon Tree.

A small, straight, very soft-wooded tree, with palmately 3—5-lobed
leaves, 38~ diam., and bearing, when leafless, large handsome yellow

flowers, 457 diam., which are succeeded by large pear-shaped pendu-
lous frojts,

Chiefly on dry hills from Shahabad and CGava southwards; rare in the Santal

arganns and the coaswml districts; very common from Chota Nagpur and
Sambalpur 10 Angul.

]gn.-n—March‘ Fr. March—June, Deciduous MNov.—May.
. Bgrk light-coloured, flured. Blaze deep brown, then streaked brown and whiic,
oteep orange-coloured juice cxvdes Trom nesr ithe cambinm. Waod spongy,

+ tomentose heneath when voung, shining above. Petioles 2—8%.  Stipules linear
‘Uﬂdujcuua. Fls, in few flowered terminal panicles. Perals emarginate.  Capsules
3"-‘1:' by 24”, S-celled at the base. The coriaceous epicarp and papery endocarp
dehisce on different lines. Beeds many, 2537 long, reniform, brown, rough, corhed
ensely with a deciduoas floss. Tesia hard. Embrvo curyed.

The wood immersed in water far about 8 hours and the water strained off,
Iixed with flons and fried, forms a nutritious food in Sambalpur district
(Mudaliar), The wood is also used for torches. The gum is known as Hog gum
and the silk cotton from the sced is one of those known as Kopok,

[} oIy a4 T
iy LFR % SRy, Aaa

1. B. Orellana, L. Latkgn, H., Beng.; Gulbas, Sakta, Or.; The

Arnatto,

A small tree with cordate acuminate leaves, 4—8" long, glabrous
and somewhar shining, with a slender petiole 2—3". Flowers white
or rose, }—2” diam., in terminal panicles, Ovary I-celled. Ovules on

Parietal placente, Capsule 1°5”, ovoid, softly echinate,
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Fl, July—Sept. Fr. Oct—Nov.
Native of America; often cultivated and is very ornamental. The pulpy testa
of the seed vields the Arthatto dyc.

FAM. 14. FLACOURTIACEA.*
(Including Samydacez}.

Trees or shrubs withour mucilage or resin canals in the bark, with
alternace, usually distichous, pcnnincrved, rarely palminerved leaves,
frequently with translucent dots or dashes, or punctatc beneath due
to resin cells, Sdpules usually small and caducous, Flowers srmall,
axillary, or in lateral or terminal cymes or racemes with small bracts,
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nous or more or less perigynous, sometimes connate in hud and
irregularly splitting. Petals present or {}, as many as or 2-—3 times as
many as the sepals or indefinite, Torus often concave and with
variously formued glandular or scale-like or staminode-like appendages,
which may be curside, inside, or between the stamens. Stamens more
numerous than the petals, l—many-seriare or in bundles opposire the
petals, rarely as many as the chla and then alternating with the
segals. Anthers usually with lateral slits. Ovwvary somerimes half-
inferior, rarely inferior, l-celled, with 2—8 (usually 3—5) parietal
placentas, which sometimes meet in the axis, making the ovary several-
celled, Ovules usually many, anatropous. Styles as many as the
placentas or more or less connate. Fruit capsular or baccate or with
vrenes., Seeds | or more. Testa sometimes with an anliform outer
ayer. Albumen present. Embrye straight' with generally foliaceous
cotyledons, Germination epigeal.

A. Petals present and petsistent.

Unarmed small tree with panicled inflorescence L. Homalium.
B, Petals 0.
1. Stamens hvpogyneus, numerous, or flowers l-sexual.
Ovary incompletely 2—6-celled, stylcs as many 2. Flacourita.t
Ovary 1l-celied, styles usuaily connare . . . 3 Xylosma.
fs, Z-sexnal, Owary 1-celled 4. Casearia.

1. HOMALIUM, facq.

1 ¥y Y. ____ Jomms
dy RL, LIGCEFAICEIRLG, SALTVErE,

A small tree, 3040 fr, with coarsely serrate, prominently nerved
leaves, attaining 6'5 by 3—4”, and axillary panicles of small white
flowers, ‘2—25" diarn.

Rocky hill jungles, but wvsually near walleys. Singbhum and Poranat, rarel

Karo Block, Keonjhar, Grieve; Puri (see var}l Aungul (see var)l Bonai, Cooper!
Mayurbhanj, ascending to top of Meghasani, 3800 ft.I FL. May—June.

* The Samydacex are closely allied to the Tumeracer and other families placed
at a considerable distance from the Bixacex merely on account of their markedly
perigynous ot epigyhous ovary, Vide Intraducticn (Classification).

+ The characters separating Flacourtia and Xylosma are not very good obes,
and some species show a transition.
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Bark light coloured. Young twigs puberulous. L. in ridge specimens only 37,

P A .
ellintle ar saflindc avats eametimaes cwonsato parrarae saach tanth wl+sh a2 oloand of
s or Sipbic-ovate, somelimes oronate-sLimate, sach igothh with a4 imna at

the end of the nerve, acuminate, nearly glabrous, narrowed into the -5—1" petiale.
Becondary nerves 6—8, 1—2 from near the base. Panicles 2-—357, depse, pyramidal,
ubescent. Pedicels -05—06%. Fls. densely hairy. Calyx iube funnel-shaped.
g“:pals 6—38, spreading, linear. TPetals as tnany, linear-oblong, valvate, perigynous,
Stamens as many, and inscried with and ugpnsi:e to the petals, alternating with
fleshy glands, Anther lobes very short. Ovary half inferior, bairy inside and
ot Styles 3 5. Ovwoles about 6, parietal, anattopous. Fr. nqt seen.

Var, o L. 2-5—53" ovate, acuminate, crenate-serrate.  Fls. very small, oniy
12" diam., woolly, TFop of the Khandabalo Ridge, 3100 fi., Puril

Var. 8. Twigs pubescent. L. }—6", ovate-glliptic or breadly eliiptic, minutely
pubescent, margins crenate eglanduiar or glands incosspicuous. Bolong Block;

pra—— |
v

A o
falig Wil

2. FLACOURTIA, Commaers,

Trees or shrubs, usually thorny. Leaves toothed or crenate. Flowers
small, usnally dicecious. ~ Sepals small, imbricate. Petals 0. Stamens
many, anthers versatile. Disc lobulate and glandular. Ovary impes-
fectly (rarely perfectly) 2—8-<elled, usually with 2—8 deeply intruded
placenue, Ovnles 2 “superposed on each placenta, styles or stigmas
Eevgral, and stigmas usually notched, Fruit baccate, with several 1-
uceueal pyrenes, Germinanon epigeal, coryledons sometimes palmi-
nerved,

L L. nearly always under 47, orbicular to oblongz-obovate,
never acuminate,
Bhrub with thorns, often longer than the L. and hearing fia.
L. i—2”. Fis. sub-solitary or racemes few flowered , 1. scpiaria.
Small tree with thorns, mostly shovter than the L. and
never  bearing  fls. L. 1-5—35" Fls. in pubescent
FACEIHS . . « 2. Ramontchi.
o 1. rr;astly over 4%, acute or acuminate. Racernes pubescent.
r. ried
L. 3—6", ovare glabrescent. Petiole -4—-57, Fls. in con-
tracied racemes, short pedicelied

. . 3. latifolia.
L. 477, elliptic-oblong, pubescent. Petiple 257, Fls.

in short axillary racemes, lonpg-pedicelled 4. moniana,
I 1. 247, lanceolale, acwginse, an glabrous,  Racemes
glabrous. Fr. red to purple 5. calaphracta.

1. F. sepiaria, Roxb. Sanu Bainchi, Or.

A very thorny spall bush, with straight sharp thorns, attaining
1'25-22" "long (but see var), many of them bearing clusters of leaves
or flowers and longer than the leaves. Leaves small, -5—77, very rarely
!1‘13”, in luxuriant plants, vsoally cuneate chovate, oy orbicular and
With cordate base, crenate-serrate except at base, often fascicled,

Flowers small, usually solitary at the ends of the short shoots.

. In the Northern tract common in Purneah! Common in the Orissa scrub
ﬁn@@, copecially on laterite from Balasore scuthwards. €urtack! Khandpara!
lghiri]- Balasore! Puri (Maniband, Jaimangal, ete., forests)! Narsingpur!
. March—April. Fr. April—May. vergreen,
Th‘}[u-:h branched, often only 2-—3 fu. high, rigid, thorns sometimes hranched.
Wige pubescent. L. rarely oblong or oblanceclate, glabrous; secorfdary nerves
reticolate herween, petiole under -1-—27, often pubescent.  Fls. dicecious,
farely in imperfect racemes. Female on pedicels 1§—2" long. Styles usually
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6—17, stipmas 2-lobed. DBerry with about 6—7 pyrenes, 25-—4" diam. Pyrenes
rugose. Testa smooth. Cotvledons breadly erbicular, 1%, hase somewhat cordate ;
radicle excluded, strayrht,

Var. inmocna. Almost unarmed and flowers in short fascicled racernes.
Leaves 127, This is easily distinguished from F. Ramonichi by
the rigid leaves and the very short racemes and pedicels being
erect even In fruit.

Waste lands, Puri (Chatiarbar). Fr. Dec,
Bark on large bushes grey, slightly flaky, Blaze hard light brown.

2. F. Ramontchi, I ’Herit. Mehrle, K.; Merlee, S.; Katahi, H.;
Kakai, H. Beng. ; Obir, Beng. ; Kontadhawra, Mamri, Balihhaincho,
Kontaikuli, O,

A tree or shrub, usually thorny, with crenate-serrate usually obtuse
or rounded, often olive-grecn leaves and yellowish-green flowers, 25"
diant., -E:lthEI‘ clustered or racemed, or some also solitary in thc axilg
of scales or leaves, Pedicels articulate below the middle. Sepals 4—6,
pubescent or hirsute, ‘U06—08" 1n the male, very early disclosing the
yellow stamens. Iisc-lobes 4—6, rounded, ofren lobulate, Styles nsnalty
4—6, small capitellate. Ovules 2 superposed in each cell. Fruit a berry
3" diam., red.

Very common throughout the province, both in the valleys and on the hills

and 1n l‘.'nrn'nr] cryoari 'Fn'rncr

Fls. Dec—DMarch, chiefly March. Fr. April-May. Decidugus just before
flowering ; new shootzs appear Feb.-——March.

Bark nearly smgoth. Blaze rather hard, pale brown.

The fruit is very palatable,

Very variable. The following forms occur:
. E * ] [ £ * L
crepate ; racemes slender, nearly or quite glabrous. Chota Nagpur.

8. sapida, F.BLr ‘Twigs slender reddish pubescent. L. 2-57 by 1-57, oblong
to obovate, glabrescent; secondary nerves 3—35, periole -37, pubescent,
racemes pubescent, Hills, frequent.

y. accidentalis, F.B.I. Similar, tut leaves often orhicular and permanently
pubescent or tomentose, Chata Nagput, Bihar.

3. F. latifalia, Cooke* Syn. F. Ramontchi, var latifolia, F. B. [,

A small” er moderate-sized tree, attaining 4—35 ft. girth, with few
thorns. Leaves 36" long, ovatelanceolate or ovate, and somewhat
tapering at n{) glabrescent Petiole "4--'5”, rather slender. Flowers
dicecioms ; males In very small clusters {contracted racemes), wsually
on leafless branches. Frult 67 diam.

Sameshwar Hills! Singbhum! CGangpur!
F¥ls. Feb. Fr. March—April.

Bark grey, fiaking on old trees. Itlaze hard, pale brown, with flow of water.
Base of L. usuallj; coneate, Secondary nerves 5—7, stender, ubhque |—2 from
close to base: tertiaries very reticulate, not at alt sc:ﬂarlfnrm as in F. monlang.

*T am not quite sure whether this is Cooke’s F, latifofia, as he described it as
having fruit only the size of a peal
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4. r. moniana, Grah.

A smal], sometimes thomy wee, with long thoms on hole, and a
few on the branches; twigs softly pubescent. Leaves elliptic-oblong,
elliptic or somewhat ovate, 4—7” long, shortly obtuscly acuminate,
crenate, permanently pubescent on the nerves beneath, Petiole 257,
pubescent.  Flowers dicecious (abways?), in capitate racemes, axillary,
and from leafless axils. Fruit brilliant red, -7 diam.

Angil, Bolong Block, rare! Vls. Feb. Fr. Oct.

L. usually glabrescent above and on the smaller nerves, but in the Angul tree
more or less permanently pubescent. Secondary ncrves 6—8, rather sttong bencath,
one from base. Tertiaries rather straight and regular, Calyx 4--5-partite, lobes
pilose-pubescent.  Disc fleshy, annuolar in female,

The fruir is edible.

5. F. Cataphracta, Rexb. Panialah, H.; Panivara, Uren; Beunch,
Beng. ; Baincha, Or,

An erect, small tree with the young trunk covered with large decom-
pound thorns many inches long. T.eaves oblong to oblong-lanceolate,
acuminate, quite glabrous, crenate, sexrate. Flowers in glabrous racemes.
Fruit purple, ‘8—1" diam. when ripe.

Very common in nerthern Purneah!  Orissa forests: Mayurbban]! Tamna
foresr, Puril Often cultivated,

Fl, June, Fr. Oct—Jan,

Trunk quite smooth in old trecs. Bark pallid. Blaze with chInru{JhyII. pale
brown. L. 2—4”, sometimes ovate-lanceolate, lower omes on the twips less acumi-
nate, base osually rounded; petiole -25--5, Fla, - 1—15" diam. Stigmas 4—6,
capirate.

e cultivated fruir is like a small, round plum, with a small annulus at base
and vemains of the stigmas ar the top. Epicarp semewhat coriaceous, endacarp
Heshy, with 8—12 pyrenes compressed with sharp edges and about 237 diam.
Flesh somewhar tart but of agreeable flavour when quite ripe. I have always
seen the wild fruit red (pot purple), -5—1” diam., but it may be often eaten before
ripening. :

The seed takes nearly ane year to germinaje. The seedlings and younp plants
have slender, simple axillary thorns,

Waoaod said to be uncomeaonly good in resisting friction, apd might be used for
block sheaves. Ham,

3. XYLOSMA, Forster.

Characters of Key. The F. B. L. states that there is one shore siyle
and a capitate stig’ma, but the stigmas are sometimes 2—3, and these
are sometimes split nearly to the base. The ovary is also imperfectly
2—3-celled in many cases, just as in Flacourtia.*

. 1. X. longifolium, Clos. Suljara, Gara Sul, Ho.; Dandal, Xartai,
Kharw. ; Katari, H.

A small, glabrous tree, often with long thorns when young, with
lanceolate, acuminate, shallowly-toothed leaves 36" long, and small,

eenish flowers in short axillary compound racemes. A pretty tree
In fruit with innumerable deep-red, giobuse berries, ‘25" diam., on
pedicels 17—25" long, articulate near the base,

* As noted in the £ N. Flora, p. 160, The two genera are scarcely separable.



Ravines and along nalas in Singbhum and Porahat! ¥ochang, Gamble; Pala-
mau, Neterhat! Evergreen jungles, Mals of Puri!

Fl. Nov.—Dec. Fr. March—April. Evergreen, renews leaves Nov. .

I. (somewhat elliptic in the Puri specimen) norrowed both ends, with 6—58 pairs
obliguc secondary nerves; yvoung somewhat gland-serrate.  Pedole -25—37. le
racemcs dense, -3—1" compound ; Fls, with 10 {fleshy red disc glands and abont 26
stamens,  Bracis linear- uic]:lnng {ovate-acuminate, F.B.J).  Stigmas 2—3, small,
capitate {or 1 capitate, FBJ). Ovules few parictal. Derry I-celled, with coria.
ceous pericarp and 3—6 angled seeds, seated, on the persistent calyx and disc,

4. CASEARIA, farqg.

Trees or shrubs, Xeaves distichous, often with dors or translucent
dashes. Pedicels short, jointed, Calyx inferior, deeply 4—5-lobed ;
persistent. Stamens 6—10, united inte a tube, with small petaloid
staminodes or nearly free, hypo f;{’nﬂus or sub-perigynous, Anthers
introrse. Stigma capitate or 3-lobed. Capsule succulent, ellipsoid,
Seeds many, with a ﬁzshy, usually scarlet aril and straight embryo.

L. oblopy, more or less tomentose 1. tomeniasd,
L. elliptic, glabrous 2. graveolens.

1. C. tomentosa, Roxb. Rore, X.; Chorche, §.; Churchu, H.; Beri,
Kharw. ; Maun, Beng. ; Tondri, Gend. ; Der, Th. ; Benimanj, Kokra,

Or.
A caeanll s LA a ol e aor fomeottose
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wigs. L. oblong, or the smaller ones somewhat ovate or ellipiic,

bescent, especiaily on che ribs beneath. Flowers axillary on the new
shoots, “25” diam., green. Capsules soft green, axillary, and from leaf-
less axils oblong G-angular.

Throughout the Province. Frequent in North Chaniparan! Very common in
waste ground and river valleys in Chota Nagpur! Commoen on laterite in scrub
jungles {rom Khandpara to Purl, and on cotton and other soils in Angull

¥l. March-—May., Fr, April—May., Sub-deciduous Feb—~March, 1. turn yed
hefore falling.

L. from 27 at base of twigs to 7" hy 2%, obtuse entire or crepate. Stipules
caducous, petioles -3—5". BSepals wsually 5. Stamens 610, alternating with
flestry pubescent staminodes ; tube short, Fr. -75—1-25". Seeds with a scarlet aril.
There are often 2—3 cymes together on peduncles 37 long.

The friits, pounded with mud, are thrown into dammed-up streams for killing
fish. Camphbell says that the pounded bark is applied cxternzally in dropsy, fover,
and snake-bite.

2. C. graveolens, Dalz. Reri, K.; Nur, §.; Chilla, H,; Benchu (in
Kodarma) ; Kokra, Beni man and Jamurdhi (in Sambalpur), Or

A small tree with el]:iptlc or elliptic-oblong or -ovate glabrous leaves,
Flowers greenish, in dense clusters from the leafless axils. Fruits

broadly ellipsoid or broadly oblong, ‘651" long, yellow.

Also distributed throughout the whele {erin{:c from Northern Champaran to
Bambalpur and Puri, More of a high level plant than . tomentosa, but frequent
in walleys. Ascendes 1o nearl '-'-(IDI] ft. in Palamau.

Fl. May—june, Fr. May——}uly The tree is nearly or guite leafless ar the time
of flowering, the new L. appear on the barren branches about the same time, but
not till later on the flowering branches. Old L. turn copper-coloured in Dec.
and Jan.
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Twigs glabrous. L. 4—8Y by 2—3-3", with oftea srualler ones at basc of the
twig. Very shorily acominaie, entire or crenate, usually rounded at the base.
Petiole 2557, Sepals 5, gland dotted. Srmamens 6—8, alternating with linear-
oblong villous staminodes.

FAM, 15, PITTOSPORACEZ.,
1. PITTOSPORUM, Banks.

Trees or shrubs, sometimes epiphytic. Leaves alternate ar sub-
verticillate, entire and exstpulate, Flowers terminal or axillary.
S?pals 5, imbricate, Petals 5, hypogynous imbricate, erect, with con-
nmvent or connate claws. Torus small, Stamens 5, erect, anthers
versatile, 2-celled, introrse. Ovary incompletely 2—3-celted by the pro-
jection of the parietal placentse, not on a gynophore. Style simple,
Stifmya terminal, 2—-3-lobed. Ovnles 2—more on each placenta.  Fruit
capsular, l-celled, 2—3-valved, with the valves placentiferous in the

middle, Seeds smooth, imbedded in pulp, with copious rather leathery
albumen.

1. p floribundum, W. & A. Bagh-muta, Khare., Kisan.

A small tree up ro 25 fr. with hranches and leaves often subverticillate.
aves oblong to lancenlate or oblanceolate, shortly petioled, shining

e d kg L e . 1A SETTEC T TS ek nhaca o
: ot all vellow, nu s, whearvmba ; i
G?‘Pﬁule globese, 2-valved, 3—4-seeded. Seeds surrounded by viscid juice,
With red esta,
Higher hills of Ranchi and Palamau on racky pround, often epiphytic on rocks
204 iy the hollows of other trees. Common along ravines at Neterhat, 2--3000 fi!
%Thap Forest, common] TRanchi Ghats {Adar)]
Lo, June—July, Fr, Oct. Evergreen.
b Bark™ smooth, ' lenticiliate, slighg}' peeling. Blaze white, a very white Jayer
as:g:tn wood and cuter bark. L. 437", or on flowering branches only 2-5—4-57,
or

' or gcnuminate, rarely obruse, tapering at base into a slender 2% long petiole;
’:f:ﬁm often undulate. Se{:ﬂvnd_ﬂrz.T nerves 7--8, fine, very ﬁn\el}r reticulate herween,
=~ He branches and slender pedicels articulate. Capsule rugose when dry, sliphtly
APPresyed Erown-hairy, -2-—3" diam., slightly 4-grooved; inside of carpels hori-
EONtaly siriate. Seeds attached ta mid-rib of carpels near the base, oblong, fat

o0 two faces,

FAM. 16, POLYGALACEZ,

Uﬁ‘léir.lljF herbs, sometimes shrubs or rarely small trees (non regionis

:;;;"E}. Teaves alternate or rarely oppesite, or whorled, simpie entire,
L ATt . -

“Plilate. Flowers irregular, bracteare, axillary, or spicate or racemed.
Sepals 5, free, imbricate, 2 inner {(wings) often peraloid and larger. Petals
% 3, the anterior (keel) usually different and carinate. Stamens 4—5
T Yeually 8, hypogynous, monadelphous, rarely distinct, anthers opening
Yo tOres, Ovary free, 1—3-celled. (vules 1 or more, aratropous. Fruit
BSUally 2-celled ‘and 2-seeded and loculicidal. Seeds usually strephiolate
24 afbyminous,

ﬂ"{“ Inner sepale (wings) larper. Stamens 8 . 1. Palygala.
“pals petaloid, subequal. Stamens 43 2. Salomonia.
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1. POLYGALA, L.

Herbs, rarely shrubs, with alternate leaves and racemose, irregular
papilionaceous flowers, with the “wings” formed of the two inner, larger,
usually petaloid and persistent sepals. Petals 3, united at the base with
the staminal tnbe, in%crjﬂr, tubular or kecl-shaped and gencrally crested.
Starnens 8, filaments united for their lower half into a split tube or
sheath ; anthers opering by pores. Ovary 2-celled ; ovules 1 in each

cell, pendulous. Capsule 2-celled, loculicidal, 2- sceded. Seeds usually
strophiolate and albuminous.

The E. in this genus arc often cxceedingly variable in one and the same
species.

E Shrubby. Fis. not yellow., Wings often scarcely petaloid.
Dracis persisteni. Wings obovate . 6

. crotalarivides.
Bracts caducous. Wings batchet- ahapr:d l. glomeraia.
IL Herbaceous. PBracts persistent or sub-persistent,  Keel
crested.
A, Wings not petaloid, oblique or falcate. Strophiole 3-
toothed.
Racemes short and dense, wings yvery g__;]i,q!__g 2. chinepsis.
Racemes longer than the L., Tax . 3. elonpata.
B. Wings petaloid. Strophiole not toothed.
Racemes leng, but dense, terminal and axillary 4. leptalea.
Racemes very short, lateral, or flowers sub-solitary . 3. erioptera.
C. Wings nsually petaloid not oblique. Strophiole 3-fid.
Racemes rather short, axillary very dense 6. crotalarioides.
IT. Small herh. Flowers vellow. Kool hooded, not crested.
Ruacemes terminal 7. triphylia.

1. P. glomerata, Lour.

A twiggy undershrub, 12 ft. high, with pubescent branches, ovate
or ovate-lanceolate, sub-distichous leaves 1—1°75” long, rarely artaining
2 by ‘375", and greenish inconspicuous flowers in extra axillary
racemes '3—35" long. Wings 27 ﬁv 1”7, oblique, falcately-oblong,
apiculate with scarious margins, nearly 257 'n fruit, ciliate,

Singbhum wvalleys in the Iatuz Forest under shade, very rarg, but locally

abundant! Bandgacn, . B. Clarke! Fls. Oct—Jan. Fr. Jan—Feb. Deciduous
in the has,

Distribudion: Sikkim, Khasia, Assain, Chittzgong, Rurma and Java.

L. sometimes (outside our area) oblong or clliptic-ohiong or broadly lanceclate ;
ciliate snd somewhat hairy both sides, acure with ronndec base and 3—3 fine,
rather obscure secondary nerves. Petiole pubescent, -1". Raecemes pubestent, close-
flowered, with very caducous bracts. Corella white or upper portion purple, keel
sub-saccate, -15”, with small fimbriate crest, Petals oblong with smallp scale near

base. Ovary sith- -didymous and capsule ciliate. Seeds oval, silky, with 3-lobed
strophiole.

2. P. chinensis, L. Syn. P. arvensis, Willd, Gaighura, S.

A herb with a slender or woody rootstock, stems hairy with curled
hairs, and excessively variable leaves. Flowers sub-solitary or in many
very short, lateral racemes, rarely exceeding -5”, but sometimes prolifer-
ous, Bracts mipute persistent acuminate. Wing-sepals herbaccous, 27,
very obligue, acaminate, rather exceeding the broadiy obleng, oblique-
tipped, margined and ciliate capsule,
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Rather frequent in open scrub jungles and prassy ground.  Chota Wagput,
Singbhum! Manbhum! Palamau! Sambalpur! It extends o Bhotan and United
Provinces on north, Idacca on east, and Madras on sourh, and occurs therefore
probably thtoughour the Province.

Fla, Fr. Julv—Dec,

Branches usutlly procombent, 4—I127 L. from 23257, orbieniar, dﬂpﬁc,
obuvate, ohblanceolate ar linear ; the lomger {orms are usually ourrow, generally
cilizte, with small curled haies 3 petiole minuge, Fls green, or “when voung, yellow
fading to pink” (C. B. Clarke]. Wings usually suaighe on upper side, raunded on
lower side, tapoting at, base. Capsule sometinies scarcely noiched, margined, cliate.
Seeds ellipsmid, hirsmte, and with hard, white, 3-toothed siraphiole. Laterat teech
often longer than median.

The root is given in fever. Campbell,
3. P. elongata, Klein.

A herb somewbat rescrnbling P, erioplera, 6—137 Igh, usually
branched from the root. Steras with a curly pubescence or glabrous,
Leaves 3—2°27, scarcely perioled, lincar or lincar-ohlong with rapering
base. Flowers yellow, in elongate lateral often lax racemes artainin
34" Wings "2--22", herbacenus, somewhat ﬂbiique, Snerved an
usually apiculate, Capsule glabrous, very obligue at the usually retuse
or notched top,

Behar, Kurz!

4, P. leptalea, DC.

A very slender, erect herb, semetimes from a woody stock but flower-
ing its first year, 9—18” high, simple or branched with angled stems
and linear leaves, "53—17, narrowed both ends. Racemes dense, terminal
and axillary clongate, with small pink flowers *12—'14" Jong. Wings
petaloid, 3-nerved, narrowly obovoid, nearly symmerrical. Capsule
oblong-obovoid, retuse and somewhac oblique above, margined, nearly
as long as wings. Seeds densely hairy, strophiole galeate.

Chota Nagpur, very commen an clay soils in thin jungle! Commen at Neterhat,

3000 fr.! Sanral Parganpas! Orissa, on the hills!
Fls., Fr. Sept—Dec,

5. P. erioptera, DC.

A herb with many suberect or diffuse pubescent branches fromr an
often stout root, linear, linear-oblong or more rarely elliptic, leaves
'3—1-27 long and yellow flowers, '17—'2" long, with densely pubescent,
elliptic, obovate wings in very few-flowered short racemes. Capsule
oblong, pubescent, net at all winged.

Behar. J. D. H.! Darbhavgal Dalwnganj, Gamble! Mayarbhanj, Haopert

Fls. Aug—March,

The whole plant is usually very pubescent and the leaves varizble, but the
B. & O H]In:t:imt:ns seenn have all narrow L. The Fiora of Madras describes the
“wing-petals” as triangular and faleate.

6. P. crotalarivides, Ham. Bijnori, Gond ; Gaighura, Lilkathi, 8.

A small shrub, or in var. glaucescens, herbaceous, from a wandy
stock. Stermns and branches with spreading hairs, 6” to 2 ft. long. lL.eaves
ohovate or oblanceslate, i- -3-5”, hairy, rounded or obfuse, scarcely
petioled. Racemes 4125, dense, with minute hairy subulate bracts
and bracteoles, which ptrsiat In:mg after the fruit has fallen. Flowers
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*25—'3” long, lilac or white with purple tips, pedicel not exceeding the
bract. Wings obovate, ciliate, rounded. Capsule half as Jong, orbicular
margined, retuse, ciliate, Sceds dark brown, hairy, S8trophiole thin,
deeply 3-fid. Lateral segments oblong or obovate, rather shorter than
the central.

Rammnagar Hills, in open forest on sandstone, very shrubbyl
Fis. Fr, Mn\r_f-:ﬁnf

£ 2la gL LN

Var. glabrescens.

Shoots herbaceous, 3—87, all parts much less hairy. Leaves more
glaucous and glabrous on both surfaces, but ciliate. Bracteoles smaller.

Chota Nagpur!

L. lanceolate-ohovate or oblong-obovate, somewhat shiping beneath, 15357
¥ls. preenish or pink, wings ovate or cllipsoid, sub-petaloid with green weins,
lateral petals oblong, curved, pinkish.

This has been confused with P, chinensis owing to the description of the strop-
hicle in the F.B.I being described as 2-appendiculate and that of P. chinensis as

with 3 appendages., The Bijnori of the Central Provinces is this species. Its root-
sml:ks are -12—3" diam., brown and wrinkicd whcn drv, m whitk form they are

. | | SI—— [T T R S ] Ia e wwand fERa
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Haslett) in the Santal Parganas in the preparation of country spirit.

7. P. iriphylla, Ham.

A small herb with simple or branched stems 2—6”, rarely 10” high,
bearing generally a crown of approximate, membranous, elliptic, orbi-
cnlar, ovaie or spathulate leaves, ‘5—2” long, and terminal racemes
1—3” long of small clear yellow flowers, fading pink. Seeds strophiolate.

Damp banks and rocks. Common in Chota Nagpur! Very common on Paras-
nath!

Fls.,, ¥Fr. Sept—Jan.

In the more branched forms the L. are more scattered, 5—b-nmerved and acute,
in simpler forms rounder and obtuse and fewer-nerved, in all clilelate and some.

times with minute hairs on surface. Calyx wings petaloid, decidnous in fruit.
Keel hooded, not crested. The seeds are black and usually pubescent.

2. SALOMONIA, Lour.

Flowers minute, in terminal spikes. Sepals nearly equali, the two inner
somewhat larger, all petaloid. Petals 3, not crested. Stamens 4—5,
monadeiphous below,

1. 8. oblongifolia, DC.

A little herb, often quite simple, 3—8” high, with small sessile, linear-
oblong to elllpnc or ovate-lanceolate leaves, 'I—3 long, and dense
spikes of minute pink flowers -08” long.

Commen in damp places! Fls., Fr. most tirnes of vear
C ! o FT. of year.

FAM, 17. CARYOPHYLLACEX,

Usually herbs with opposite branches generally jointed or thickened
at the nodes. Leaves opposite, entire or serrulate, Stipules scarlous
or 0. Flowers small or moderate sized, Sepals 4—35, frec or connate,
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imbricate. Petals 4--5 or 0, ravely perigynous. Stamens I0 or some-
times fewer, insexted with the petals on a hypegynous shart disc or

nophore, or sometimes on a perigynous ring. Anthers 2-cclled with
ongidinal dehiscence. Disc sometimes of glands. Ovary free, l-celled
or imperfectly 3—3-celled, styles 2—5 or connate. Ovules 2—many on
slender basal funicles, or funicles united inte a column, amphitropous.
Fruic capsular, often with thin walls, valves of teeth or splitting more or
less to the base. Seceds often reniform ; hilum marginal or central,

alburainovus, Embrye usually curved round the albumen, or nearly
straight ; cotyledons narrow, incumbent.

l. Sepals connate into a tebe. Fls. mederate sized L. Saponaria.
2. Sepals free or nearly so.  Fls, amall,
a. Stipules 0. Sevles free,

Petals 2-hid or 2-lobed or O 3. Stellarig,

Petals entire . . . 3. Spergula,
&. Stipules scarious, Style 2—-3 fid.

inffuse. Perals 2-fid. 1. Drywmaria,

Diffuse. Petals entire 3. Polycarpon,

Erecr. Petals entire 6. Polycarpza.

1. SAPONARIA, L. Soapwort.

Herbs. Flowers moderate sized, terminal on the dichotomously
branched inflorescence with a rubular 3-toothed or -lobed calyx and
5 clawed petals. Stamens 10, Ovary i— or imperfectly Z2—3-celled.
Ovules many., Fruit capsular, 4-toothed,

1. 5. vaccaria, L. Syn. 8. perfoliata, Roxb.; Tilothi, ¥ern.; Sabunj,
Beng. ; Musna, H., 5.
Erect, 1--3 fr., branched above with cauline leaves, narrow, lanceclate

Afaiia Tl

pink flowers on erect -7—27 long pedicels.

Morthern wact, frequent in cultivated fields. Bihar, J. D. H.! Champaranl ¥ls,,
Fr. Jan.—Mzrch.

Palwow 3V on LE7 I e Crwnles Iracal = nliawrnea mealn insliedod fwm
ML T R =t LLF 1 il L la L& L LWL o ORI O L, A, LML U Aa)

v
calyx, avoid,

A
Sceds large, glng:)se, black, granulate, Campbell says it is culd-
vared for ite oil in Manbhum,
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2. STELLARIA, L.

Hexbs with white flowers, often small, in 2-chotomous or 2.chasial
cymes, or solitary between the forks of the 2-chotomous branches,
Sepals free, or connate at the base only. Petals usually 5, 2-fid or 2-
partite or sometimes (. Stamens 10 or fewer, hypogynous or sullljmrigyn-
Qus. ‘Dvarj,r 1-, rarely 3-celled. Styles 23, rarely more. Capsule short,
spltting into as many entire or 2-fid valves as there are styles. Seeds
compressed, Embryo annular.

Patals 9 or 5, 2-fid to base. L. ovate, u per sessile . 1. media,
Petals 4, long-clawed, emargtnate or 2-lobed. L. petioled 2. Wallickiana.

1. 5. media, L. Chickweed.

A small diffuse herb with a line of hairs on the branches and inflore-
scence often glandular, rather flaccid ovate leaves -5—1 long with
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long, 3—3-nerved from the base. Inflorescence sometimes glapdular-
pubescent, panicle branches very slender, Flowers very small.  Sepals
with membranous margins, Petals very small, 2-fid to middle. Capsule
2~ 3-vatved, with 1—2 brown, reniform, compressed sceds.

Parasnath! Fls. Aug—Bept.  Fr. Nov.—Pec,

5. POLYCARFON, L.

Diffuse herbs with opposite and pseudo-whorled leaves and scarious
stipunles. Tlowers small and iﬂ{:mlspicuuus, in crowded, many flowered
cymed, with scarious bracts or solitary in the forks of the branches,
Sepals 5. Perals 5, small or 8, white or hyaline, cntire or toothed,
Stamens 3—5 Ovasy l-celled, style short, 3-fid,

1. P. Loeflingim, Benth.

A prostrate, much 2-chotomously branched weed with hairy or pubes-
cent {or glabrous, F. B. 1) branches 3—9” long, and small, pseudo-
whorled, narrow, oblong, oblanccolate or spathulate leaves, *13—6”.
Flowers in crowded cymes, with silvery bracts and sessile in the forks.

Pctals shorter than the obtuscly keeled sepals, white, linear, delicate,
inserted, with the delicate stamens in a slightly perigynous ring; some-
times petals absent. Seeds minute, Lrown, numerous.

Yery comenos in old rice-felds and darmup edges of ponds thopughour the pro-
vince, Singbhum! Purneahl etc

1., Ty Nﬂ‘u‘r—M?}',

The sepals are -

long, with scarious margins, and somewhat boat-shaped in
fruit.

6. POLYCARPZEA, Lamk.

Isualiy erect herbs, Leaves opposite, sometimes pscudo-whorled,
stipules scarious. Flowers in cymes. Sepals 5, free, scarious, and often
cnf;?lred. Petals 5, entire, 2-tcothed or crose. Stamens 5, hypogynous
or subperigynous, somctimes cohering and adnate to petals. Ovary §-
celled. Style slender, 3-fid or 3-toothed. Capsule 3-valved,

1. P. corymbosa, Lamk.

A much-branched herb, 36", very rarely 127 high, with very slender,
tomentose, erect branches, opposite linear leaves, and terminal, silvery,
panicled, dense, dichotomous cymes of very small flowers.

Rocky places. Behar, near the Bone, J. D. H.! Chota Nagpur, frequent! Puril
Fle. Aug—Nov,

Rootstock woody, L, -3—-5", sometimes pscudo-whorled [rom the axillary lesf
fascicles. Sepals lanceolate, very acure, 05— 087, brown and shiming or silvery
in froir. Petzls mine, red, entire free. Ovary sometimes only 4-ovuled. Capsule
ﬁblﬁng. 1‘]4”*

FAM. 18. PORTULACACEZA.

Herbs, rarely undershrubs, Leaves opposite or alternate, entirve, with
scarious or bristly stipules, rarely siipules absent. Flowers regular, 2-
sexual. Sepals (bracis?) 2, free or somnewhat connate ar base. Petals
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4—6, very caducous. Stamens as many as the petals and opposite to
them or fewer through abertion, or very many in one or two whorls,
'Dvar}r superior or sunk somewhat in the torus, l-celled, with 2—8-partite
style. Ovules 2—= campylotropous on a basal central placenta.  Fruir
capsular, opening by valves or circumsciss, usually many-seeded,
Embrye more or less curved round the albumen or nearly straight.

1. PORTULACA, L.

Often rather fleshy herbs. Anterior sepal larger than the posterior.
Petals free or somewhat connate. Stamens 4—many. Ovules numerous

on the often 3—8-branched central placenta. Capsuie circumsciss,

| Reotstock thick, 1. terete lipear 1. ituberasa.
Root annual, L. not rerete.
L. -25—1-3", with cuneate base, wider above 4. oleracea,
L. -27—3", ovaw-oblong to ovate-lanceolate > yuadrifida,

1. P. tuberosa, foxb.
A herb with numerous branches, 2—3” long, spreading from a thick
fusiform root. Leaves sessile, linear, terete, fleshy, '57, with midrils
decurrent on the stem and with tufted brown hairs at the nodes. Flowers.
ellow, in small terminal clusters, surrounded by about 8 leaves and
tufred hairs. Fruit sessile, shining, -2—25”, ovoid, girt not quite half
way up by the torus and calyx. Seeds minutely tuberculate.

Monghvr, Hamilton (F.BUI). Fls, Fr. July—Oct.
Ir is entered in Camp. and Watts' Catalogue without remark,

2. P. oleracea, L. Dali ara, K.; Mota uric” alang, §.; Bara laniya,
Veri,

A prostrate or erect, sub-succulent herb, 6—127, with cuncate- -oblong
or cuneate-obovate, usually truncate leaves, 255" long, whorled
above, stipular halra scarious, minute, or absent. Flowers vellow sessile,
solitary, or i clusters or CyInes, suPportcd by the whorl of leaves.
Stamens §—12.

Very common in oper ground, Fls, ¥r, ra,
Is larpely used as a pot-herb.

3. P. quadrifida, .. Suni ara, K. ; Chotwa laniya, Ve,

A prostrate, creeping and rooting, sub-succulent herb, with numerous
ascending branches, small, fleshy, narrowly elliptic or ovate or ovate-
lanceolate opposite leaves, ‘22— 3", with verjr short petioles and bristly
stipules. Flowers snlitarj.r terminal, veliow. Sepals hyaline, enited at
base. Petals 4, oblong, united below. Stamens 8—12, filaments hairy

at base. Style long, 3—4-cleft.

Common everywhere in open places. Fis,, Fr, rs,
The flowers only open in bright sunshine like others of the genus. This is also
used as a pm:-herg

4, P. grandifiora (the Sun Plant), is the beaudful little Brazilian species
so often cultivated,
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Campbell and Watts (Catalogue) describe a plant with 10 perfect stamens, which
they say appears to be the cultivated plant gone wild, and is a troublesome weed

on footpaths and roadsides in Ifﬂ.Em{'i parts of Chutia Nagpur. L. thick, fleshy,
pala green, with dark green reticulations. Fls, pale purple, *23--3" diameter,
Sierm and flowering heads covered with long woolly hairs, ¢specially ¢ the modes.

FAM. 19. AIZOACEXE (Ficoides).

Herbs or undershrubs with simple, sometimes fleshy, opposite, alter-
nate or pseudo-verticillate leaves with scarious or O stipules. Flowers
from small and greenish to large and showy {but not in owr area), in

mes or clusters, rarely solitary, 2-sexual, rarcly polygamous, usuzlly
homoiochliamydeous, 4—S5-merous, or stamens fewer or more or less
numerous, free or in bundies, or with filaments more or less connate
in a ring below, hypogypous or perigynous, outer sometimes petaloid or
converted into staminodes. Ovary free (in our species), 2—3i-celled, with
styles as many as the carpels. Ovales many, axile, or  basai, in each
carpel. Fruit usually capsular, sometimes circumsciss or separating into
coccl.  Seeds many or 1 in each carpel, usually reniform, compressed ;
embryo curved or annular, surrounding the mealy albumen, radicle next
the hilem. In Molluge there is sometimes a very curious tail-like
appendage to the hilum.

Stamens hypogynous. Capsule 3—3-celled, loculicidal L. Mollugo.
Stemens perigynous. Capsule [--2-celled, circumsciss 2. Trianthema.

1. MOLLUGO, f.

Branched herbs, sometimes dichotomous and prostrate, with pseudo-
whorled or alternate entire leaves and fugacious stipules, Flowers small,
clustered, or cymose, axillary, Tepals 5. Sramens 5—3, rarely many,
hypogynous, staminodes sometimes present. Ovary 3--5-celled, styles
3--5. Ovules many, axile. Capsule membranous, included in the
perianth, loculicidal, Seeds several, rarely ! in each cell, often with a
delicate appendage.

A. Erect or suh-erect. ¥ls. in slender cymes . .1, stricia.
B. Prostrate. Fis. in axilary dense cymes or clusters,
Glabrous or nearly so. Fls, pedicelled 2. spergula.

Woolly or hairy. Fls. sessile or very sbertly pe;ﬁcell.ud 3. hirta.
1. M. stricta, L. Syn. M. penraphytia, L.

A elender small herb, 3--10” high, with grooved or angled, usually
much-branched erect stems and opposite, fascicled or pseudo-whorled
leaves, -3—1-7” long, Flowers minute, greenish or white, in slender,
dichasial panicles, or in uniparous scorpioid c]ymes on the branches
of 3 dichasial panicle. Capsule oblong, slightly 3-sided, loculicidally
3-valved, Seeds several, bright chestnut, covered with close, very minute .
bluat spines or warts,. Hilum minutely appendaged.

On bare walks, cultivated and waste grownd, common in all districts (among
rocks at Ranchi, Cuarter), frequent at Naterhat (3000 ft). Fls., Fr, all the year
round (but not the same plant).

B.0.—4
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L. sub-sessile, plabrous, sometimes rather fleshy, shining, linear-ohlong to
obovare, apiculate.  Stipules minute, scarious. Sepals connate ar base or frec
imbricate. 077 cilipuc-oblong, vbtuse, Sramens 3--3, very small, connate at base.
Embrya curled.

2. M, spergula, L. 5Syn. M. oppositifolia, L. (wste Flora of Madras).

A small, diffuse or prostrate plant, with branches from the root up
to 1 ft. long, pscudo-whorls of leaves, more rarcly opposite, and long-
pedicclled, greenish or white flowers, l-several, axillary. Capsule ellip-
soid, shorter than the scpalss Seeds many, covered with very close
minute warts or points, as in the last, and with a minute subulate
bristte with sometimes a second yet more minute bristle.

Darbhanga! Maobbum, near Ranigan} (which is just eutside our area) in sandy
soil round anks, Kurz! Puri, in sand!  Perhaps common jo other districts, but the
fls. are inconspicucus. Fis., ¥r. May—]July.

Nearly or quite glabrous. L. -2—" leng, spathulate, lanceolate, elliptic er
obovate, sub-sessile or shortly petioled. Secondary nerves cobscure.  Pedicels
125", oiten exceeding the L. Sepals -12—27 (5%, feste Clarke), often with
scarious margins. Stamens 5—10. Stigmas 3, minute.

In a form found on the seashore, Puri, the bratiches are papillase on one side,
L. only -15” long. Styles 3, stout

3. M. lotoides, O. Kze. Syn. M. hirta, Thunb,
A stellately-tomentose herb, with woody tap-rect and nomerous pro-

cumbent stems |—3 Tt IDng, much branched, with orbicular or obovate
leaves, 353" diam., contracted into a morc or less cuneate basc and
Periﬂie, <2”. fascicled or pseucln-whorlcd. Flowers green, with free,
Etrsistent sepals. 2" long in flan, 37 In frui, stellate-tﬂmenFﬂse,
eblong-lanceotate or mner boat-shaped, mucronate, one margin sCarions.
Capsule 3-celled, with very numerows, brown, punciulate seeds,

The seed is remarkable. From the base of the funicle grows up a
membranous jacket, loosely enveloping the funicle and supporting the

seed, while the raphe 1s conununed as a whip-like tail curling three-
fourths round the sceds.

Usually in sandy places. Manbhum, Campbelll Mahanadi River bed, Angulf
Fls., Fr. Feb.—April.

L. sometimes enly 27 long, but up 1o 1”. Stamens 3, with leng flaments from
ap annular, very minutc hypogynous ring, alicrnating with ridges on the ovary,
which they exceed, Styles short and stigmas 5, linear. The capsule is loculi-

cidally seprifvagal (first splitting through the loculi, then separating with part of
the septa and leaving the axis),

2. TRIANTHEMA, L.

Diffuse, prostrate, glabrous or papillose herbs, with anoaite, unequal,
entire leaves; petioles connected ar their base by their dilated mem-
branous margins, exstipulate. Ilowers small, axillary, solitary, cymose
or clustered, with a short or elongare hypanthium bearing 5 small, oftren
coloured sepals. Stamens 3—I} or more, near the top of the hypan-
thium, perigynous, Ovary free, 1 —2-celled, with 1--2 subulate styles,
Ovules 1-—many, bhasal. Capsule membranous or coriaceous, circum-

sciss, the lid sometimes with 1—2 seeds, the lower portion Z—many-
sceded. Embryo annular.



1. BErcial] 20, ELATINACE/E, il

1, T. monogyna, L. Syn. T. portulacastrum, L. (Flora Madras) T,
obcordata, Roxb,; Kechoa, K.

A succulent herb with prostrate forked branches 818" long, opposite
or sub-opposite, unet&ual, hmadl}’ obovate, oblong or elliptic leaves,
‘517, or aitaiming 2” by 1'75”, somcwhat lucid beneath and with
usaally undulate margins, ¥Flowers solitary, sessile, white or pinkish
from the forks of the branches. Ovaty l-celled, with several campylo-
tropous oviles on a basal central column sometimes adnate to the side
of the ovary. Capsule with a lower scarious or membranous portion
and an upper, brown, more coriaceous poruon, circumsciss, Seeds black
with concentric lines.

A common weed in most disiricts. Fls, Fr. ra.

Stems pubescent on one side. L. obtuse or retuse, base obtuse. Base of petiole
sheathing with two small stipnle-like appendages. Fis, sunk in the forks, sheathed

by the base of the petiole. Sepals peraloid, with an excurrent herbaceous centre.
27, Stamens 15--24,

The plant is eaten as a pot-herb,

FAM. 20. ELATINACEZ,

Herbs or undershrubs, sometimes very small or aquatic, with opposirc
or whorled, simple, stipulate leaves. Flowers small or very smiall,
axillary, solitary or cymose. GSepals and petals 2—5, free, imbricate.
Stamens isomerous or diplestemonous, hjﬂ)ogynﬂus, free with ver-
satile anthers. Owvary with 2—5 cells and styles, stigmas capitate
Ovules o, axile, anatropous, Capsule septicidal, separating from the axl
and scpia or septifragal. Seceds straight ov curved, albumen scant
embryo straight or curved, cotyledons small,

=

1. BERGIA, L.

Ercct or prostrate herbs or undershrubs, with opposite or psendo-
whorled, usually serrate leaves. Flowers very small, solitary or fascicled,
3—5-merous. Sepals with green midrib and membranous matgins,

Sepals and perals 5. Stamens 10 . 1. verticilfeto,
Bepals and petals 3—5. Stamens 3—5 2. ammanoides.

1. B. verticillata, Wild.

A herb with rather succulent, creeping stems, somewhat resemblin
an Ammannig. Leaves elliptic-lanceolate, -8—1-5” shallowly serrate wit
very shore petiole. Flowers very small, crowded in the axils of the
leaves, sessile, white, with 5 sepals and petals and 10 stamens. Capsule
depressed, globose, -08” diam.

Plains of India, Royle (withour locality)! Bengal, eccasional, Prain {without
locality), Rice fields and river banks, Madras! A native of varions parts of
India in wet places during the rainy season, Roxb. Tt probably occurs in Bihar
und Orissa, but has so far not been callected there.

2, B, ammanoides, Roxb.

A diffuse or erect {Roxb.) annual with branches 4—8” long, lower
decumbent, sometimes thinly pubescent.  Leaves sub-verticillate
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(opposite, with abbreviated shoots in their axils), *3—1” long, oblong-
oblanceolate, minutely sharply serrate, tapering to the sessile hase.
Flowers very small, crowded, rose-colour
3—35, isomerous.

Bengal, . D. H. (without locality), very prohably in Behar! Wuddea, C.B.C.]

Gangetic Plain!  Doubtless in our province. Fls, ¥r. Oct.—Jan., and during
rains (Roxh.).

FAM, 21. TAMARICACEZ.

Small trees or shrubs with alternate scale-like, exstipulate, sometimes
amplexicaul or sheathing leaves. Flowers (in our species) in lateral or
terminal spikes or racemes, white or pink, regular, Sepals and petals
5, rarely 4, imbricate, free or connate below. Stamens 4—10, insersed
on the hypogynous or subperigynous glandular or lobed disc, free or
connate ; anthers versatile. Ovary frec, l-celled; styles 2--5, free or
connate or stigmas sessile. Ovules 2—« on broad placentas, anatro-
pous; raphe ventral, micropyle inferior, Capsule 3-valved. Albumen
present or 0, embryo straight, cotyledons flac,

1. TAMARIX, L. Tamarisk.

Characters of the family. Ovary nartowed upwards; styles 2.4, short,
dilated into the stigmas. Owvules many. Secds plumose, exalbuminous.
Embryo ovoid. |

Stamene 10, Fls, 2“—-25“ long I. ericoides.
Stamens 5. Fls, under 13" long.
Fis, l-sexual. L. tubular except at tip : : 2. dioica.
Fls. 2-sexual. L appressed, sessile, bat not tubnlar 3. indica,

1. T. ericoides, Rotyl, Jhao, H, K.

A prety shrub, 3—5 ft, with fastigiate branches, and sheathing,
amplexicaul, shorily acuminate, glaucous, scale-like Jeaves, which are

rsistent and brown on old branches, Flowers pretty heath-like pink
in dense erect racernes 1'3—6” long ; perianth marcescent, -2—'257 lung,
the sepals only half as long as the corella, Capsule "4—5" long, 2—3-
valved, opening and disclosing the silky coma of the sceds,

Along river beds in the Northern and {eatral Tracts, frequent! Southern tract,
Sambalpur. The commonest species in the Province, Fl, Fr. Oct—April.

Evergreen.
The bracts are ovate-acuminate.

2. T. dioica, Roxb. Jhao, Lal Jhao, Beng.; Thar-thari, Vern.

A small tree with short trunk with very numerous spreading branches
with drooping tips, and sheathing, amplexicaul, sczle-like, obliquely-
truncated acute leaves. Flowers dicecious, very numerous, pretty, pink,
in drooping panicled spikes with triangular bracts. Petals linear-oblong,
cml;r about half the size of the last. Stamens 3; anthers purple in the
male and 2-lobed, in the female sagittate and pale, Capsule 3-valved,
not longer than the corolla.
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Istands of the Ganges, Roxb.; Ganges near Rajmahal, Hole; Kalahandi, Cooper.

I have pot seen the specimens from our area, but from Oudh, not far off. FlL
Aug.

Bark dark coloured, eracked.
*3. T. indica, Konig. Jhao, jeora, Vern.

A small wee up to 2 ft. girth with habit of the last, but the scale-
like leaves not sEeathing or amplexicaul, althou%h appressed to the
l:wigs; imbricate on the young twigs. Flowers only 04—06", white or

ink, 1 drooping panicled racemes, 2-sexual. Bracts spreading, lanceo-
ate-acuminate. Sepals orbicular, not half as long as the petals,
Stamens 3, twice as long as the petals. Anthers 4.lobed (Roxb.) and
apiculate (as in the others), Capsules -12%, 3-valved,

Sandy higher ground in the tidal forests of the Mahanadit Beds of rivers,

Champaran! But in neither case seen in flower. Fls, Aug—Sept.
Bark dark or cracked zs in the last.

FAM. 22. HYPERICACEZ.,

Herbs or shrubs, rarcly trees, Leaves opposite, exstipulate, often
punctate with a§lamha, entire or gland-wothed. Flowers solitary or
cymose, terminal or axillary. Sepals and petals 5—4, petzls contorted
in bud. Stamens = in 3—5 bundies, rarely quite frec ; anthers versatile.
Ovary 35 or l-celled, with 3—5 free or united styles. Ovules few or

many, axile or partetal, on 33 placentas, anatropous. Fruit usually
capsular, Seeds exalbuminous.

1. HYPERICUM, L.

Leaves usually sessile. Flowers yeliow. Cap‘suie septicidal, or dehisciﬁg
at the placentas in 1-celled ovaries.

Shrub with showy Fl. Styles free 1. Gaini.
Small herb with small Fi, . 2. japonicum.
Cultivated shrob. Styles united except at top 3. chinense.

1. H. Gaitii, Haines (Journ. As. Sec, xv, p. 7.

A much-branched handsome shrub, 3—35 It, high, with stems attainin
6" girth, with opposite-sessile somewhat glaumus leaves, 2-—2:5”, an
short 3-chotomous cymes of showy vellow fowers, 2—2'25" diam.
Capsule '7” long, conical.
ﬂjiﬁhll«ar:lg] streams, Neterhat Plateau! Fl. April--June, Fr. May—June (pechapa

50 1.5.),

Branchlets terete. L. elliptic-oblong, oblong-lanceolate or oblanceolate, gland-
dotted, paler beneath, with 2—3 sccondary netves near ihe rounded base which
reach far forward. Sepals -3 --5", imbricate, ovate- or obiong-lanceolate. Petals
chovate, 1-—1-2” by -8--9% Stamens very many, in 5 bundles, -5—7” long. Styles
5,7 longer than the ovary, which is 37 in flower. Ripe dehiscent capeules some-
What shorter than before dehiscence from the contraction of the outer pericarps
which causes the dehiscence. Seeds brown, polished, linear, | mm. long.

2. H. japonicum, Thunb.

A herb with erect tufted stems 3—5” high, or sometimes diffuse and
nearly 12“; branches sharply 4-angled. Leaves 2--25” long, sessile,
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erect, elliptic or oblong, pellucid-dotred, 3-nerved. Small ycllow flowers,
‘25" diam,, solitary in the forks or axillary and rerminal, Sepals linear-
sepals.

Chota Nagpur, commmen, especially in elevated grass laods and damp places,
Fl., Fr. April—June.

3. H. chinense, L.

A cultivated shrub, somewhat resembling H, Gailtiy, with ovate leaves 2:5—37,
somewhat amplexicaul (var. Praitii), or 1--2-5" and clliptic-oblong (in type}, con-
spicuously dotted, Sepals’ very variable in lengih, often -5—67, clliptic oblong,

ahtnos Potale 1__§-37 Qrawmene 7L 8" Ovarv oot with ervles <77 lona.
; & . fainehns + = Lhary  ovoul, 4 long,

united to near the top and then 5-clefr. Capsule only -23—3". Bettiah!

FAM. 23. GUTTIFERACEZE.

Trees or shrubs with resin canals containing a greenish or yellow
latex, and opposite usually evergreen and coriaceous leaves, generally
with very close fine parallel secondary nervaiion. Stipules ¢ or intra-
petiolar. Flowers often showy, 1—2-sexual, sometimes dicecious.  Sepals
2—6, imbricate, or in decussate pairs. Petals 2—6, imbricate or con-
torred. Male flower, stamens indefinite, hypogynous ; filaments free or
monadelphous or connate, in as many bundles as there are petals.
Anthers dehiscing by pores or slits or circumsciss, Female flower with
staminodes. Ovary |—many-celled. Style 1 or 0. Stigmas free, or
connate or peltate.  Ovnle 12 or many axile, or basal and erect.
Fruit baccate. Seeds large, albumen . Cotyledons small and tigellus
very large, or cotyledons thick, free or connate with small radicle.

L Garcinezx. Ovary cells l-ovuled. Style short or 0.

Calyx of 4—5-sepals . 1. Garcinia,

Calyx closed in bud, bursting into 2 valves . . » % Ochrocarpus.
IL. Callophylleee, Ovary cells with 1—4 erect ovules. B5tyle

distinct.

Ovary 1-celled, l-ovuled . .3 Calophyllum.

Ovary 2-celled, cells Z-ovuled 4. Mesua,

1. GARCINIA, L.

Trees with yellow resinous juice, Calyx of 4—5 sepals. Petals 4—5,
Flowers polvgamous. Male stamens many, frec, or variously connate;
anthers sessilc on the staminal column or on short thick flaments.
Female flowers with 8-many free or connate staminedes. Ovary 2—12-
celled. Stigma peltate, entire or lobed. Ovule 1 in each cell, axile.
Seeds arilled.

Sepals 4. Petals 4. L. 3=.5 1. cawa,
Sepals 4—5 Petals 45 L. 614" 1. Xanthochymus.

1. G, cowa, Roxb. Soroa, Ho.; Kowa, Beng.; Sarbara, Or.

An erect tree, 30—40 ft, with many slender and droeping branches
from quite close t the ground and dark shining lanccolate or oblan-
ceolate leaves, 3—5%, with slender rather obscure secondary nerves
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meeting in an intra-marginal one, Flowers yellowish, rather fleshy

1 Ad v ha laald ocwila Am towmimal o [ e ——
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2” diam., 4—8-grooved and colled.

Along streams. Hills near Monghyr, F, B. I,; Saratda and Porabat Forests,
Singbhum, rare! Athmalik State {(Bamur)! Mayurbhanj! Mals, Puri!

Fls. March—aApril. Fr. May—June. Evergreen.

Blaze red, exuding small drops of yellew milky juice. L. membranous when
dey, often oblong-lanceolate, rarely somewhar obovate, somerimds 67 long, acute ¢r
acuminare, wpering into the -3—3" long penole; secondary nerves indistinet in
fresh leaves, very fine coblique, ahout 12--16, reaching the intramarginal nerve.
Sdpules minure, fugacious, leaving u siipular line. Fle, axillury and in sessile
terminal cymes, with the short pedicels at firsi fused, males usnally terminal, and
females axillary. Sepals -15—27. Pelals -3—4%. Btamens muny, in a 4-rayed
cenrral mass, anthers sub-sessile, 4-celled.

The Fr. is eaten and is of pleasant flavour.

i'I It""!'l'. :+ !Tﬁ‘]n‘!" I'I1'|.A'I'I
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2. G. Xanthochymus, Heok. f. Syn. Xanthochvmus pictorius, Rexb.
Dampel, Benrg. (fide Prain); Cheoro, Chiuri, Sitambu, Or,

A handsome, small or moderate-sized, straight (in the forest) tree,

with spreading branches ncarly down to the ground, and very large
oblong or linear-oblong very coriaceous shining leaves artaining 13-5
by 4”. Flowers cream-coloured, 5§ diam., globose, clustered on woody
bracteate tubercles from axils of fallen leaves. Fruit brighr yellow

when ripe, 1°53—2'5" diam,

In dense cvergreen forest, near sireams.  Mals of Purl (1%huanali)! Mayurbhanj
(Meghasani, 3000 {t)! Bonai, Cooper! Planted near the temple, Baruni Hill
{(Khurda), Cuttack, etc.
© Fl. April—May. Fr. Mav (of following year?).

Blaze exuding scanty draps of a milky juice. DBranches 6—B-angled, with a
thick green cortex. L. with about 20 fine pbligue secondary nerves arching within
the margin; tip shortly sharply acuminate, base acute, Under surface with micro-
scopic dots, Petiele <7—17, wrinkled, with an adnate, fleshy, intrapetiolar stipule,
which covers the terminal bud, Bracts very sghort, sub-orhicutar, bracteoles 2
minute, 057, similar. Pedicels -3—7%, Se¢pals orbicular. Petals -25—37, orhicular.
Stamens connate into 4 or 5 erect, flat, short spathulate bodies like single stamens
with pumerous didvmous anthers ac the top. Ovary globoese, with large, sessile,
i]egzaie, 4—S5-lobed stigrua, 4——35-celled. Fr. with milky juice till ripe, on a pedicel

: ong.

+

acid. It 13 mentioned in Firminger under the vernacular name of Tumal

2. OCHROCARPUS, Thouars.

1. O. longifolius, Benth. & H. f. Churiana, Qv

A moderate-sized or small tree with bhandsomc dense laurel-like
foliage somewhat like that of Gareinie Xanthochymus; leaves oblong
or linear-oblong to oblong-lanceolate, acure or obtuse, 55857 by
[7—2-8", thickly coriaceous; nervation of very numerous fine parallel
secondary nerves copiously reticulate berween and with distiner peliucid
dots in the areoles. Flowers 7" diam., white or rose, in dense uxilla
fascicles, with numerons subulate bracts at base, at the axils of fallen
leaves and from the trunk, pedicels 1”. Calyx bursting into 2 valves
reflexed during flowering. Petals 4. Fruic 17, oveid, l-seeded,

Khurda, cultivated, Haslest! This tree is stated in Bengal Plants 10 be found
In Ehurda, Orissa, and rhe vernacnlar names of Nagesar, Beng., and Chiuriana,
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Or., are given for it. It was doubtless a cultivated specimen, as the tree is known
to have been introduced ncar Knhuri by a fonner Raja and about 12 acres existed
in 1331.

A p 1en he e
“The Fls. are used like thase ol Nugeswar in F

Baruni Hill Temple recenily died,” Ha

cf
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'

t wit
1tky el
Ilindu worship,” Fasieét.

3. CALOPHYLLUM, L.

Trees with opposite shining coriaceous leaves, with innumerable
parallel very slender secondary nerves at right angles to the midrib.

= o PO e r 2

Stamens very many, filaments slender, O;fary l~c?llcd,.with slendc‘.;‘

Ly O la anditnre araet . Tl g Jdeiime

iid, WYLIC 50itary, orcci. rruit a4 arupe.

1. C. inophyllum, L. Punang, Or.; Suitana Champa, Beng.; The
Alexandrian Laurel,

An exceedingly handsome modcrate-sized tree, with large glabrous,
oblong, elliptic-oblong or obovate-oblong, obtuse or emarginate leaves,
48", shining on both surfaces, and axillary lax drooping racemes 4—§6”
long, of large white fragment flowers ‘757 diam. Drupe globose, vellow
and pulpy when quite ripe, 1” diam.

Orissa coast, extensively cultivated, but doubtfully wild. 1Is alse much planted
in Cuttack and other stations mot far frem the sea. FL May--June and again
Oct—Nov. IFr. Oct.—Nov. and April--May,

Juice fof the resin canals) bright preen. Petiole -5—127. Tedicels of flowers
1—27. Bepals 4, inner peialoid. Pefals 4. Btamens in 4 bundles,

The wood is somctimes known as Mast wood and is sald to be gond. Gamble
says reddish-brown, moderately hard, apd close grained. The seeds vield an oil
known as Pinnay or Demba oil, used for burning, which has recently been
recommended] as a lubricant in place of castor. The seeds are collected twice a
year (see above), Hasiefr.

The tree is being grown in the Casuarina Plantation on the Puri Sands,

4. MESUA, L.

Trecs with opposite coriaceous leaves, with innumerable very slender
secondary nerves at right angles to the mid-rib. Flowers polygamous,
large, solttary, axillary or (apparently) rerminal. Sepals and perals 4,
imbricate. Stamcens very many, with slender filaments. Ovary 2-celled,
with long style and peltate stigma. Ovwules 2 in cach cell, erect. Fruit
sub-capsular, l-celed by absorption of the septum. Seeds cx-arillate,

1. M. ferrea, L. Nagesar, Nageswar, Or, Beng.

A moderate-sized or large, very beauiiful wee, with straight trunk

branched to near the ground, with linear-lanceclate drooping leaves,
1 J':-S lanea darlr and shinine ahaee and whitich heaneasth  and wivide
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flowers from the uppermost leaf axils. Fruit oveid, with conical pointed
apex, 1-—4-seeded, supported on the persistent calyx, almost woody,
1-=2".

Purneah, Ham. Neer streams, Mayurbhanj (Bhanjabasa), rare! Mallagiri
Reserve, Palahara State, Cooper! Often planted! FI, April—July. Fr, Oct.—Nov,
Evergreen, New L. in March, byilliant <rimson.

Attains 7 fo. girth. L. 1—1-75", broad, acute, ot mostly acuminate; secaondary
nerves scarcely visible ; marginal vein rather strong.  Petiole «3—5". Fls. very
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variable in size fragrani, -75—37 diameter,
cuneate-ghovate.  Sramens bright vellow.

A form with L. green bencath is said to accur (Gamble), but has not been seen
ih our arca. Cooper states that in thi: Mailagiri Rescrve the tree ia grﬂgarmus over
an area of some 100 acres and up to 7 fr. girth. This gregarious habit is commen
to it in Eastern Bengal. The wood is dark red and durable, but almost toe hard
to work. Seed should be sown in sitd, a5 1t swnds wansplanring with difhculuy,

Sepals orbicular, thick. Pecals

FAM. 24. TERNSTRGEMIACEZ.

Trees or shrubs with alternate, simple, Exstipulate usuflllg COriACeous
leaves. Flowers usually showy (smaill in Ewrya), and subtended by 2

eepal-like bracts, ,u'in”-'h*v s.n]rr-'u-v or clustered, rarely on many-fowered

peduncles. Sepals 417, free o slightly connate. Petals 4—9, imbricate
or coitorted in bud, f’I’LE or connate below. Stamens « {ree or connate,
usually adnate to btiS{. of corolla. Anthers basi-fixed or versarile, open-

1 ] -l " 1 LY - L] .
or connate siyles. Ovules 2—e in cach cell, axile, Fruit baccate or
capsular. Seeds few or many, albumen scanty or . Embryo straight
or curved,

specimen of Furya symplocing, Blume was found in my herbarium labelled
“Chota Nagpur”—almost certainty in error. It probably came from RBritish

Bhotan. FEurya acurmnata, DC., ocours in the Sikkim Tarat close to, but has not
been fourd in our area.

1. CAMELLIA, L.

Trees or shrubs with evergreen, coriaceous, serrate leaves and axillary,
often large and hondsome Howers, Sepals 5--6, graduating from the

bracts towards the petals, which ah ghtly cﬂ‘i]:wrc at the base,
FPATHCHS o UL IMOoTE OF 11-—-:--: oA LIS a.uu auuﬂﬂﬂ""

tals; innermost free. Ovary 3—5-celled; ovules 4—5 in each cell.
apsule woody, short, loculicidal.  Sceds usuﬂl}f solitary in each cell
or reduced to 1 or 2 alwogether. Albumen 0. Embryo straight with

trr Tanpa b
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1. C. thefera, Griff. Cha, Vern.; The Tea Plant.

A large shrub or small tree, but usually kept pruned except in the
“seed-baris.” Formerly much cultivated on the Chota Nagpur plateau
ancd on Pdrdqnath but the rainfall is scarcely sufficient, and the tea
industry in Chota Nagpur has largely dedined,  Formerly also the
plants were chicfly o thf: $mall leaved China variety, but blanks are

[UEREGENNY i | R, DN 1y a.l..,. 110 P L P S N |
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FAM. 25. DIPTEROCARPACEX,

Trees rarely climbers, wnh resmﬂus substances contained in cavities

anu Ld.lltll!!i 111 l.t-'d‘k":b WUUU. our Udfﬂ.

with, ?arallel sﬂconda

ofien

Leaves alternate, simple, entire,
nerves, stipules present, at least when young,
eaving an annular scar. Flowers in axillary or terminal racemes
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or panicles. Torus usvally broad and concave., S8epals’5, connate ipto

a tube below, often unﬂunal. Petals 5, cantnrted,fsnmeﬂmes connate
at the basc. Stamens 3 or in muliples of 3, often many, one Or rmore
seriate, hypogynous or sub-perigynous, sometimes connate or adnate to
the petais; filaments short, anthers basifixed introrse, connective often
appendaged. Ovary slightly sunk in the torus, 3, rarely 2—Il-celied,
styles fused. Owales 2 in each cell, anatropous, pendulous.

1. SHOREA, Roxb.

Flowers in axillary or terminal lax cymose panicles; bracts often
caducous, sometiroes ¢ Sepals connate at base only and adnate below
to the torus, imbricate, persistent and enlarged in fruit. Stamens 1S
or = ; connective of anther usually appendicnlate, Ovary 3-celled,
style subulate. ¥ruit indehiscent, I-sceded, embraced by the bases of
the accrescent wing-iike sepals, of which 4 are somenmes larger than
the athers. Cotyledons fleshy, unequal, one embraced by the other;
germination hypogeal,

1. S. robusta, Cuertn.  Sal, H., Beng.; Sarjom, K., §.; Sakwa, Th.,
Kharw.; Salwa, Rengal, Or.; The Sal Tree.

A tree attaining 150 ft. and 12 fr. girth, but often low and stunted
on the hills.  l.eaves ovate or ovate-oblong, cuspidate, with cordate

base. Flowers cream-colourcd, unilaiteral on the branches of romentose
nicles 597 jong. Petals lanceolate-acuminate, -5”. Fruit -5”, ovoid,
caked with the style: wings 2—47, lincar-oblong or spathulate, sub-
equal, with three rarher larger.

Throughout the Province, excepting the low-lying tracts of the Gangetic Plain,
ascends to the tops of the highest hills, and also occurs not far from the sea on
Lisk semsivid dn SMurdpeals aaval Thiwe: Tle hadeeal Awwi]l e i o s e rxem e A e
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Fr. June—July, Nearly or quite leafless in March. The new L. appear with the

Bark dark brown, sormetimes reddish, furrowed, or in old trees grey and nearly
smooth, Blaze red, tough and fibrous. Shoots pubescent.  Stipules -25-5”, falcate,
covering the young buds. Petieles short and stour. Panicles on the new shoots
and direct from the old wood. Petals with a twisted acumen. Stamens with a very
swollen base, but slender below the anthers and conneciive tailed, cells often
apiculate.

On germination the radicle issues from the nut close to the basge of the style, and

the ‘cotyledons. ‘These are very thick, somewhat crescent-shaped, but coneate on
the long peitole and the guter are somewhat emarginate. The stalks of the coty-
ledona are not exacty opposite on the hypocotyl, bur the first pair of leaves are
opposite. Buds frequenily avise serially In the axils of the cotyledeons, and these
give rise to new shoots when the stem is killed or hroken. These huds may alse
account for the wonderful coppicing pawer of the young tee from the ground or
below it even when cut rather high up, and for the fact that Sal coppiced too close
to the pround frequenily dies, The seed sometimes contains two embryoes (ieste
Sen Gupia).

The 'ﬁﬂﬂd of the Sal varies when freshly cut from reddish to nearly white. The
white-timbered Sal is called Sakwi in Nepalese and Tharm, and 'is considered
superior 1 Sakwa or red Sal. The best time for felling poles for rafters, etc., is
smd ta be October, but the best time sylviculturally when coppice is required is in
the hot season. The bark should be removed as scon as felled on account of
borers. The seed should be sown immediately ic fails as it soon loscs the power
of germination, The first 1o fall are usually had,
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(il expressed from the seeds or obrained by simple boiling is used for cooking
and burning in Sambalpur, and the sced is eaten in nmes of famine, and repulatly
by the Santals, but is unwholesome. The resin {(dunra, K. ; sarjam lore, 8.) is used
in medicine and for caulking.  Before the reservation of the forests jrees were
killed in large numbers by resin 1apping. The txuk 1s employed as a tan. The
teaf forms the covering of the Kol ciparctre (fike).

FAM. 26, MALVACEZ,

Trees, or more usually shrubs or herbs, mostly with stellate hairs and
with tough branches from the strength of bast fibres. Leaves alterpate,
stipulate, with patmaic venation, simple or digitate. Flowers regular,
often showy, nearly always with an epicalyx (bracteoles). Sepals usually
5, valvate, connate below. Petals 5, imbricate and twisted, often con-
natc below, Stamens e (15 in Kydia), more or less monadelphous into
a tube, which is often adnate to the base of the coralla and branches
into free filaments above, or pentadelphous, or some filaments quite
free.  Anthers variously shapcrﬁ ultimately i-eclied. Owary 3—4- but
usually 5—many-celled, capsular in fruit or brezking up into dchiscent
or indchiscent cocci which fall away from a columella, Ovules 1—
more, axtle, ctrved.  Albumen scanty or . Cotyledons foliaceous,
usually crumpled or folded. and mostly palmately nerved. Germina-
tion epigeal where obscrved by me).

The family abounds in mucilage and most of the species yield a fibre from the
A. Stamens united into a long tube with free part of filament very short or 0
(exe. Ab. polyandrum). Shrubs or herbs, rarcly smail trees.
1. Malves. Carpels 5 to many. Styles as many as carpels. Fruit of as
many cocci. Fls. usually vellow.

¢. Ovule [ in each carpel,

Bracteoles 3. Stigmas linear 1. Malva,
1w nkorslan 1 [ R A v v R, L R IF; )
AL AL LR L P, Ul.l.ﬁll.qul-ﬂ 'lel.t.l.l'Ll.Li.Lr e :r{luauu-:aru:n.
Practeoles 0 . . . . . 3, Sida.

b. Ovules 2 ar more in ecach carpel.  Bracteoles 0 4. Abutilon,

IL Urencae. Carpels 5. Siyles or stigmas twice as many.
Fr. of 5 cocel. Fla, vsually red.
¢. Fla, in dense heads intermixed with Dracteoles 5. Malachre,
b, Fls. not in dense heads.
Bractcoles 5. Carpels opposite petals, ofien

spinescent . . . f. Urena.
Bractenles 10, Carpels opposite sepals, smooth 7. Pavewia.
I1. Hibiscere, Carpels 3—5, Stigmas as many as carpels
or connate, Fr. capsular. BSraminal tube truncate or
3-toothed,
&, Stigmas  distinct.  Bracteoles  S—more  {exc.
Solandra) . . . 8, Hibiseus.
b. Stigmas coherent in a club-shaped mass.
Bracteoles 3—3, small . 9, Thespesia.
Bracteoles 3, large and uanally cordate 10. Gossypium.
B. Stamens united ar the base only and pentadciphous or guite
free. Trees.
IV. Bombacew. Sepals coriaceous, Fr. capsular or inde-
hiecent.
a. L. simple, lobed. Bracteoles 4-—5, persistent It Kydia.
b. L. digitate. _ )
Calyx cupular, glightly irreguiarly lobed 12, Bombax.

Calyx S5-cleft with 2 bracteoles 13, Adansenia,
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The well-known garden plants, Hellyhock {Althza resea) and Malope, alse belong
to this family. The bracteoles in Althxa are H—P, connate at the base,

1. MALYA, L. Mallow.

Herbs with lobed paltinerved leaves.  Flowers axillary, clustered.
Bracteoles, 3, free. Ovary many-celled, stvles as many as carpels.

1. M. verticillata, L.

Branches often woody below, 2--3 fi, high.  Leaves suborbicular,
5 7 lobed and ¢renate, lower often 3457 diam., upper sometimes only
5 1-5% FRlawers pink, in dense clusters, with short Eﬁdiccls. Corolla
‘5" long. Carpels 10—12, rcticulate or pitted.

It accurs both sidee of the province, in Oudh and N. Bengal, and will probahiy
be found within it. FL Jupe, July,

2. MALVASTRUM, A. Gray.

Herbs or undershrubs with simple or rarely lobed leaves. Flowers
axillary or terminal. Bracteoles 3, Ovule ], ascending in each carpel.
Ripe carpels indehiscent, I-seeded, sometimes beaked or awned. Other-
wise like Sida.

1. M. coromandelianum, Garcke. Syn. M. tricuspidatum, 4. Gray,
An undershrub or herb [-3 {fr, high, sometimes gregarious, with
strigose branches, oblong-ovate or rhomboid-ovate serrate leaves ‘8—2”

long, sparsely hairy both sides, and selitary yellow fiowers '5—6" diam.
Scpals acuminate, including tube 35" leng, connate half-way up.
Carpels 3-cuspidate, strigose.

An mtroduced weed! Fla, Fr. July—Nev. It much resembles a Sida.

3. SIDA, L

Herbs or undershrubs with stellate hairs and simple or lobed leaves.
Flowers rarely over ‘757 diam., yellow or straw-coloured or nearly white,
without bracteoles. Sepals connate into 2 broad tube bhelow, Staminal
tube adnate to base nt]x;)etals, dividing above Into numerous fitaments.
Carpels 5—-10. Owule 1, pendulows. Fruit not depressed at the top
(cp. Abutilon) and carpcls usually Z-awned ar the apex, Ripe carpefs

or 10-nerved calyx is persistent long after the seeds have dropped.
The Sidas open ahbout 10 a.m, er rowards mid=day,

L. Lower petioles lang, -75” or more, often three-fourths as long as the L. L. ovate
ta orbicular with ecordate hase, S—8-nerved.

a. Carpels 5 awned or not.
Trailing or sub-eract amongst bushes, eglandular
Erect with numerous glandular hairs

b, Carpels B—1&, long-awned. Tomentose .

II. Petioles nearly giways utider 75", L. obleog, rhomboid or
obovate, J-nerved.

a. Carpels 5. BStipules shorter than the petiole. E. obtuse

gr rounded 4. spinosa.

1. veromczfolia.
2. glutinosa.
3. cordifelia.
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b. Carpels [{—35. Stipuler nsnally lonper than the

}:Etiu!ea.
. hoary or stellate beneath, lower usnally broadly

rhomboid or ohavate, peduncles often lang 5. rhambifalia,
L, glabrous beneath, usually nartow, oblong or lanceo-

late, peduncies mrostiy as short as the petioles 6. acuia,

1. 8. veroniceefolia, Lamk. Svn. 8. humilis, Willd. Bariar, K., §;
Janka, Beng.

A procumbent herb on open pasture land, or trathng or sub-erect
13 ft. high amongst bushes, hairy, with long spreading hairs as well
as stellate ones, Leaves sub-orbicular or ovate, cordate, obtusely serrate
or crenate-serrate, acuminate, ‘5—17 long, or attaining 3-5” hy 275" in

forest forms,  Peticle and peduncles both slender, -5-27, ’ Carpels

mucronate, cuspidate or awned,

In all sitvations ; throughout the province. Fis, Fr. chiefly at the end of the
rains, but more or less all the vear.

Sometimes almost woody below, L. 8—U9-nerved from hase. Fls, straw-coloured
er yellow, -3 diam., ie—r—EnaxilL&rif, and loosely arranged in racemes o panicles
€

from the reduction of 1. Peduncies as long as or rather sharter than the petiotes,

tomtessmd sl lalf comwr
JEALICO ALAML L FWaY-

The procumbent small-leaved form is often less hﬂig than the large one, but
the species can by nn means he Hmired ra rhis ;) all gradatjons accur.
It vields a gond fibhre. L, are exten, Camp.

2. S, glutingsa (¢v. Syn. 5. mysorenis, W. & A. Vernacular names
as In Jast.

An erect, stoutey and more hoary plant than the last, 1o which it is
very closely allied. It is imuch more densely pubescent, and many of
the hairs are glandular. Leaves 1—3”, petioles Jess slender. Pedicels

much more congested, usually forming a close glandular panicle towards
the top of the stem.

Much less common. Chiefly in the Samal Parpanast Chota Nagpur ! Bihar,
Prain.
¥is., Fr. Oct—]an.

3. 8. cordifolia, L. Bariala, Barar, Vern.

An erect undershrub 2—4 fr., tomentose all over, and with thin
sF.reading hairs on the stem. Leaves 7--2-nerved, ovate or Uvate-nblcng,
cordare, acute or obtuse, crenate, 1°25” by 17 w0 3% by 2'5,"” with petioles
about } to § as long. Peduncles 12, axillary and sub-corymbose, with

the lower ones attaining 17, Carpels 10—38, with 2 long retrorsely hispid
awns.

Waste places thronghout the area, especially in scrub jungles in Palaman. Fis
Aug.—Dec, Fr. Oct~—Jan.

This species comes very close in some respects to 8. glitinose and It also haa
glands amongst the tomentutn, boc the plant is easlly recognised by the L, heing
aofily hoary-prey, tomentoze btk aldes and never acuminate, while the calyx is
very broad, 3-—'4" diam, in fruwit, with triangular, not acutnivate lobes. Cotolla
straw-colpured, -57. Carpels reticulate, with the awns nearly as long as thomselves.

Var. Barlallin,

A woody procumbent form from the sandy banka of the Mahanadi near Curtack.
It bas amall L., -57. Collected August by Mr. Burkill.
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4. S, spinosa, L. Syn. 8 alba, L.; S, alnifolia, Rexb.; Bariar, H.

A small, erect, shrubby weed, about 1 fr. high, with small leaves
always rounded at the end, ravely 27 long, crenatc or crenate-serrate,
hoary tomentese bencath, with the filiform stipules mostly shorter than
their petioles,  Flowers yellow or pale, usually fascicled on short shoots.
Joint of peduncle usually above the middle, often obscure. Carpels not
exceeding 5, eirher 2Z-awned or with only 2 short peints.

Northern Tract, very common on railway embankments in Purneah ! Chota
Nagpur ! Behar, Pramm. ¥ls, ¥r. cs.

Annanunsmna afFiomn avacslsr oot AF Frenee nf © ehoaes bhalfndrs ol Fae foo ewonfae
Fgt Carditfé OLiRh SEaLTY el O1 LWOTE 8T 5.0 Fhowecl]oopd, CHOEpL 10T 11§ ErERLE

campactness and rigadity, the short {Juluuclcs clustered on ahbreviated shoors, and
ify the cold season the large L. usually drop off, leaving the small ones about 257
leng only. The plant is them very weedy and unsightly as the small L. do not
cover the numerous twigs. Two tubercles often ocenr at the sides of the old leaf-
scars, Tase of L. sub-cuneate to rounded and sub-cordate. Petioles very variable,
58" long, or under -2” on the shoots. Peduncles often as short as the petioles
in flower, bur usually 25—3" in fruit. Secds smooth, without a prominent tongue
neat the micropyle,

Roxburgh figures his 8, alba with small white ¥ls. only 3 diam., and awns up
to 2", and K. almifolia with Fls. deep yelow, -3—7%", and carpels with 2 shott
potats only. Our plant corresponds rather with the larter form,

5. 5. rhombifolia, L. Syn. 5. rhomboidea, Rexb.; Ipirpijon, K.; Lal
bereia, Beng.

A herb or undershrub, t—4 fr. high, with stcllate hairs on the
branches.  Leaves narrowly or broadly rhomboid or obovate, always
cuneate at the 3-nerved hase (but wedge sometimes wide and its apex

+ .
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pu]:--.::sccnt or tomentnse heneath,  Peduncles slender, jointed at or below
the middle, the lower {at least} far exceeding the petioles. Carpels 5—9,
awns variable.

Very common in waste ground, roadside, forest glades, etc. FL, Fr. Aug.—Dec,
It is very variable and the extreme forms look like distinct species, but numerous
_I_ll'__'l. '|. L1k kl~ HLAN L - 1 ;II"‘ 11T . o axh . T 2
times founded on the peduncle heing jointed at base and the carpels muticpus, but
these characters do not always go together, nor do they coincide with any
tticular distincrion of habit ot leaf-form. Were it to be divided up, I should

keep war. obovata distinct,

LI~

The following forms occur in our area:
a. rhombifolia proper.

Suffruticose, 2-——6 fr, L. rhomboid-lunceolate serrate, or lower L. rhemboid and
upper lanceolate to Jinear-lanceolate, crepate-serrate, pale or hoary, and thinly
stellate bencath, [-5—-2'5”, Stipules linear setaceous, hairy, ahoui egualling the
petiole, which iz -15—28” long. Peruncles solitary, ¥, jeinted in the rmiddle.

ruiting carpels 89, rmore tarely 10, with 2 long crect awns, slightly hairy at
the back.

Roxburgh says “capsules 10, with one straight sharp horn,” bur I think that this
must be an error. Chorn Nagpar ; Ichadag, 2300 ft. and other places |

B. As in the last 2—4 fi, high, but peduncles -2—5", axillary, and
clustered towards the ends of the branchlets, and often jointed low
down.

Damp localities in Singbhum, commonl
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y. rhomboidea, Roxb. (Sp).
L. narrow, rhomboid, peduncles solitary, carpels without awns. Maobhum!

5 chovata, F. B. L.

Brems often procumbent. L. broadly-chomboid, obovate or rounded, crenate
or crepate-serrate, somefimes only -5—17, and others 2-37 long, hoary hencath, with
steliate romentum. Fruifng calyx 257 or less. Pedoncles often under -37, often
densely clustered, Tongue over the micropyle of the seed very broad. Carpels
only § {always ?}. Awn pot one-fowrth as long ay carpels and sometimes obsolete.

in dry places, common. Betiiah ! Hawaribegh ! Also Parasnath !

Fibre of this plant was sold in London in 1913 at £36 per ton, hur a larger
sample in fune, 1316, badly prepared, 2— fi. long, mestly 3—4 fr., was valued at
£17-—E18 per ton cif. London, with Calcutra jure at £28. Ir was considered that
even this would be suitable for mixing with jute when the price of the laner is
high. (Capital, Oct. 5th, 1917)

To obiain long staple fibre, and in sufficient gquantity, the plant most of course
be cultivated in close crops, but good seed could no doubt be obtained to start with
from some of the tall forest varieties,

6. S. acuta, Burm. Syn, S. carpinifolia, F. B. [.; Ipirpijon, K.; Ipirpi-
chig, M.; Bir miru baha, 5.; Ancharna, Or,

(. [N U, SR E, S allhor 7 1 ¥+ Linh  wrbtle wmrapr P
Fan W v v AN uuuanuJ_uu, LY F N C.L-L.‘r, LISl AIlY & kb, BliELL, WiILLL YL Lquli’

sparsely stellate-hairy stems, luncealate to chovate-lanceolate serrate
labrous leaves 1-5—3-3" by 51", and pale yellow flowers on jointed
eduncles, which are mostly shorter than the -25” petioles.  Stipules
Eairjr linear, or one linear and one setaceous in each pair, '3—35" or
more long,

Waste ground chroughour the area, common. Fls., Fr, Ang—Dec

Pale green or frequently variegaterd with vyellow. L. graduallty tapering,
scarcely acuminate, base 3-nerved, sometimes rounded; secondpry mnerves, 3-8,
extending nearly to margin. Peduncles jointed about the middie. Sepals acuminate
ciliate. Carpels usually 50, reticulate, shorily 2-aristate.

Yields a good fibhre, and I have seen it 5 ft, high. Plant used for brooms in
Orisga.

4, ABUTILON, Gaerin.

Undershrubs more or less downy, with angled, palmately-lobed or
entire leaves and orange cbracteolate flowers, usually 17 diam. or more,
opening in the cvening. Pedicels articulate. Petals connate below and
adnate to the starninal tube, which 18 divided at the apex into
numerous filaments, Carpels excceding 5 {exc. polyendrum), in fruit
separating as 2-valved usually 2—3-seeded, cocu from the persistent
axis; apex of fruit depressed or truncate, awns or mucras, 1f persistent,
on the shoulders, Seeds reniform,

. Andrieciom oply tubular at the base. Carpels 5—56 1. polyandrum,
2, Btaminal tube long. Carpels 15 or more.

Not hairy except the fruits, peduncles slender, cocci

truncate, shortly awned on the shoulders . indicus,
Hairy as well as pubescent, peduncles stout, coccl
rounded ruticous or mucronate 3. hirtum.

1. A. polyandrum, W. & A.

A 1all suffruticose herb 56 ft. high, very plandular above and with
a peculiar smell, Leaves long-petioled, orbicular or ovate, cordate,
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in more or less leafless terminal racemes. Bracteoles 5, adnate 1o the
calyx and sometimes connate below into a cup. Petals 3, connate and
adnate te the staminal mbe below., Anthers nearly sessile on the rrun-
cate or denticulate tnbe. Ovary 3-celled, cells l-ovuled, stigmatic
branches 10, RiPF: carpels sub-indehiscent or dehiscent, separating from
the axis when ripe.

Carpels echinate. L. anpled or somewhar lobed 1. lubata,
Carpeis echinate, L. palmatified . . L. sinuata.
Carpels smooth. L. entire or slightly lobed 3. repandd.

1. U. lobata, L. Bhidi janetet, S.

Undershrub, 2—4+5 fr,, with suborbicular, ang]ed, or shallowly-lobed
leaves, 24" diam., often broader cthan long, with a gland on F—-S of
the nerves beneath. Klowers pink, '75” diam., not racemose, Carpels
glochidiate,

Throughont the province, in forest plades and waste lands, common.
Flz.,, Fr. Aug—1Lec,

1.. cordate, or upper on flowering branches, rhomboid and scute at base; Iohea
w3—5 or more obscurely 7—9. Lower petioles long,
It yields a fibre.

2. U. sinuata, L. Mota bhidi japeter, §.; Kuvguya, H.

Undershrub closely resetnbling the last, bur easily distinguished by
its leaves, being lobed beyond the middle into (usually 5) oblong or
lanceolate segments, which are contracted at the base and often Pinna-
tifid and serrate. Flowers 1¥ diam.

Assopciated with the last, but Tather less commen. Cheia Nagpor! Angull
Prebably throughout the province. Fls, Fr. Aug—Nov.

tute for .
3. U. repanda, Roxb, Sikuar, &§.

More shrubby than the last two, 2—4 ft., with stiff branches; densely
stellate-hairy, roundish repand or somewhat lobed denticulate leaves
2:-5--3'5” diam., and pink, axillaty and recemose flowers, Carpels nog
glochidiate, easily dehiscent on shght pressure.

Chiefly in open ground. Champaran, common! Chota WNagpur, frequent!

Sambalpur! Probably therefore thronghout ithe province. TFls, Sept-—Ocr. Fr.
Nov.—Dec.

L. very reticulate beneath and mid-rib with a gland near the base. Btipules
setaceous. Bractegles anited into a cup below, erect, lincar-subulate above, -3—3".
Calyx 3%, lobes linear-oblong, connate three-fourths the way up. Cerolla -5—i*

7. PAVONIA, Cav.
Herbs or undershrubs with entire or lobed lcaves. Flowers axillary

or clustered or appearing panicled by the reduction of the upper leaves.
Bracteoles 5. Staminal mbe truncate or S-toothed ar the apex.
Uvary S-celled, styles 10, oviles 1 in each cell. Ripe carpels separating
from the axis, indehiscent or dehiscent, never glochidiate,

B. 0,—3
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1. P. odorata, Willd.

An erect, suffruticose herb, 2—3 fr. high, glanduiar-pubescent afl over,
with simple, 3—5-lobed leaves, '5—2" long, rounded to ovate-lanceolate.
Flowers Prnk Practeoles 10—1‘1 eTCCH, hnﬁ:‘lf hlﬁpldl‘jf hairy, Larpﬁls
not at all winged, smooth,

Orissa, Puri in dry open forests! Fis, Fr. Oct.—Jan.

Sterns hispidly hairy. Lower L. often deciduous at time of flowering. Peduncies
-5—1-3", axillary, and forming tertninal panicles. Bracteoles ‘25", longer than the
calyx and carpels, Corolla -3—4” long.

8. HIBISCUS, Medik.

Trees, shrubs or herbs, usually suffruticose annuals, or with a
perennial root. Leaves more or less palmarely lobed. Flowers axillary,
or becoming racemose by suppression of upper leaves. Bracteoles 5 or
more, rarcly fewer or absent, free or connate at the base. Sepals CcOn-
nate at base, or combined into a S-toothed or spathaceous calyx, valvate.
Petals 5, adnate to staminal tube at the base. Staminal tube truncate,
or >-toothed at the top. Ovary S-rarely 3-celled, ovules 3—more, style
5-bd above. Capsule loculicidai, with often a distinct endocarp. Seeds
reniform, globose or oboveid,

I. Calyx qpathacenus, circumciss ar base. Bracreoles free.
Indigenous species exc, 3 and 6. (Spp. 1—06.)
1. Fls. yellow with purple eve. Bractecles many fliform.
a. Indigenous specics, Tiranches often procumbent.
Capsule -7—2".

Fls. mostly in terminal racemes. Capsule with
detise s[:rcadmg petsistent hairs L. cancellatus,
Fis. mostly axillary, Capsule with apprs,aqed
deciduous  hajrs 2. Abelmoschus.
b. Cultivated species. Lrect. Capsule ‘610" 3. esculentus.
2. Fls, vellow with purple eye. Bracteoles 4—7, lanceo-
late 10 ovate.
Stour, erect, strict, very hristly all over . 4. prangens,
Branched from the base, hairs short, scatiered 5. tetraphylius.
3. Fls. white or pink, Bracteoles lanceolate to linear,
small caducous 6. ficulneus.
N, Calyx 5-cleft, or sepals 5, nearly free. Indigenous species
exc, 11 and 12, (Spp. 7 10 16)
A, Herbs or undershrubs mnot woody, except in  [5.
Bracteoles usually free, or only connate at base (7—I5).
4. Fls. white or piok, under 1* diameter. Bractecles 0,
or small and lineat.
L. over 2.
Herbgceous. L. not glandular 7. Solandra.
Suffrsticose. 1. glandular beneath 8. hirtus.
L. under 27 9. micranthus.
5. Fla, vellow with purple eve. Bracteoles linear forked
L. under 2* 1{). furcaitis.

6. Fla. vellow {or white in 12), with purple eye, over 17
diameter. Bracteoles not forked.

a. Cultivated species, Bractecles linear. Peduncles

very shﬂrt

Hracte.ﬂles nut adnate Sepals wuh a large gland 2. canmabinus.
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b. Indigenous species. Bracteoles free. 8Sepals eglan-

dular,
Bracteoles linear. Indumentum soft.  Capsule
winged . . .13, vitsfolius,
Bractecles linear-spathulate.  Indumentum with
pungent and glandular hairs. 14. parduraformis,
7. Arborescent, Fls, pink. Bracteoles oblong. 15, eallinus.

B, Trees or large waody shrubs.  Bractreles connate at
base into a cup. Capsule with secondary septa (due
te the ingrowing endocarp at the marging of the

valves),
L. orbicular crenulate. Fls. vellow. 16. Hiliaceus.

i, Calyx 5-cleft exc. in 20, Large garden shrubs grown for
eir showy flowers, Fls. rarcly yellow,
1. Calyx 5-clefr. PBracreoles conspicuous,

a. Bracteoles 10. Fls. white or pink. 17, mutabilis.
£, Bracicoles 6—=8.
Fls. af various colours, but never lilac or putple 18. rosa-sinensts.
Fis_ lilac, porple ar bluish ) . 19. syrigeus,
2. Calyx spathaccous, Bracteoles mipute. Fls, pendulous,
red 20. schizopetalus.

1. H. cancellatus, Roxb. Usungid, Ho.; Bera sanga, M.; Uskui,
Birja ; Berua, Kharw ; Bir kaskom, S.

A very hirsute or bristly herb with very variable leaves, the lower
usually sub-orbicular, the upper often narrow and sagittate. Large
yellow flowers, with peduncles about 1” in terminal racemes, or few
also axillary. Capsule sub-globose to oblong, 1--1-75”, densely covered

10—15, filiform, very persistent, '75—1'75", with dense spreading stiff
hairs.

In forests, especially in the hills, Charnparar! Throughout Chota Nagpur,
common! Santal Parganas! Sambajpur!

Fl. Aug—Nov. Fr. Oct—Jan. It dies down afrer flowering,

Root fusiforrs, Branches often procumbent, L. orbicular, deeply cordate and
Subentire, or 3—S-angled or lobed (but not half way down) or sagittate with very
long linear oblong auricles, densely softly hairy or villous and often with bristles
on the nerves above, hairy and with siellate bristles beneath. Racemes from few
to sevetal, and dense-flowered, with filiform, 2—several persistent bracts at the base
of the short peduncles. Capsules hirsute inside and our, Sceda sub-reniform, grey-
brown, '12%, glabrous, with curved lines of minute tubercles.

There are several forms:

a. Capsules ovoid, [--1-23", bracicoles much exceedin%athe capsules,
8 Capsules oblong, 1-25—1-75", often much Ionger than the bractesles.
v. Abelmoschoides. Branches glabrescent, L. cut imto 3—5 narrew, lanceolate, or

lisiear segments. Pedupcles up to 1-3”, bracteoles much shorier than the capsules
and capsule somewhat glabrescent. Kodarma! Neterhat! This passss into the
nExXt epecies.

The root is eaten.

2. H. abelmoschus, L. Mushkdana, H., Beng.

A hirsute or hispid herb with polﬁmorphm:s leaves, often resemblin
varieties of the last, large vellow flowers with uncles 2—3" long,
usually axiltary, morec rarcly in few-flowered leafless racemes. Capsule
oblong, 2—2-25”, beaked, with rather sparse adpressed stiff hairs,
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glabrescent.  Bracteoles 8—10, linear, "3—'7”, rarely mare or longer,
deciduouns, not densely hairy.

A rare plant in Behar and Orissa. Hundrugagh (Ranchi), Prain.* Fls. Aug—
Nov, Fr. Oct--Jan. Hazaribagh, C. B. Clarke in Kew Herb, (Var. sagitifoliusjh

L. often 3—5-lobed hali-way down or more, lobes serrate, somelimes very narrow.
Less hairy than the usual forms of cancellaius, hairs on the petioles and peduncles
usualiy stiff and reflexed, a few stellate bristles on the leaves beneath. Peduncles
clavate above in fruic. Seeds remiform striate (as in last), musky.

3. H. esculentus, .. Mindijinga, K.; Ramjinga, 5., Bindi, H.; Ochro,
Lady’s Fingers,

Stems stout, strict, erect, 3—7 fr, very brnsily; leaves 610" diam.,
orbicular, cordate, mosily 5--7-lobed and nerved, coarsely toothed, both
surfaces hirsute. Perioles 6127,  Supules 17, ercct, linear-subulate,
peduncles *3—-75", meuch swollen above, with about (U erect bracteoles,
'5—7”. Flowers 2—3'5" diam., axillary, pale yellow with purple centre,
Gapsule 5—I10U7, young succulent, ribbed pubescent,

Generally cultivated for its uaripe froits, which' owing 1o their demulcent pro-
perties can be safely caten in cases where other vegetables are interdicted,

A Y Prih
e Kl. puUungTng, ivvaid

A swut, crect, scarcely branched herb, 612 fr. high, with bristly
stem, palmately deeply-lobed or angled hairf leaves, 5—I12" diam., and
large vellow flowers, 45" diam., in terminal racemes. Bracteoles 47,
broadly lanceolate, shorter than the large oblong, 2:25-2'75" long,
hirsute capstiie.

Humid valleys of Singbhum, Porahat and the 5antal Purganas! Not common.
Palaman {Pendra Valley, Neterhat}! Purneahl Fls, July—Oect, Fr. Nov.—-Dec,

Stem hollow, often biack or purple spotted. Lower L. 57 lobed, often deeply.
and lobes coarsely toothed or serrate, upper J3-partite, serrate, bairy above, wi
scattered stellate hairs beneath, Lower petioles exceeding the blade. Raceme
often 15", Bracteoles connate at base. 8 black, siuriate, with curved, most
minutely pubescent lipes.

The Pendra Valley plant has reflexed bristles and 6—7 bracteoles, and is smaller
than the type.

8. H. tetraphyllus, Roxb.

A herb or undershrub, branched from the base, with a thick ta
toot.  Branches with few short, hispid or prickly hairs, and deeply-
lobed leaves with sparse, stellate (3-forked), g]iapid hairs bheneath and
very féw above, ch?wers primrose-yellow, 2:5—3” diam.  Bracteoles
4—3, ovate, lanceolate or ovate-lanceolate. Capsule under 2.

Ravines in the Santal Parganas, oo rocks, Fls, Oct—Naov, Fr. Dec.-Jan.
Percnnial.

*But T refer Prain's plant, labelled H. Abelmoschus in Cal. Herb. to van
abelmoschoides of H. cancellatus, which closely connects the two mpecies. It is not
In fruit. Peduncles very short, only -5, and at top of stem, bracteeles -7—9”, but
less filiform than in typical cancellaius. Tt is best distinguished by the indumentuce
on the peduncle, which is an in H. cancellatus, ie. a close persistent pubescence

with longer stiffer hairs, while that of H. abeimoschus is of reflexed st hairs of
bristles, soon deciduous. Clarke’s specitoen has a glabrous but small capsule snd
sagittate leaves. It ix also doubtful.
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Abour 3 ft. high only. L. radical attain 8" diam., lobed more than half-way

down, cauline usually about 3—4” diam,, deeply or shaliowly lobed ; Yobes usually
3 or 4 large and 2 smaller basal ones, cllipﬁcaf or oblong, acute or cuspidate, some-
times again lobed, coarsely toothed. Petiole as long or three-fourths as leng a»
the leaf. Stipules linear, -5——75". Fls. axillary and in short terminal racemes with
the bract-like stipules. Practeoles petsistent, 62—75", Capsule oblong, 1-25--1.57,
beaked, covered with glandular and pungent hairs, S-valved. Seeds hlack, stiate,
with rows of minute raised dots, striations with thin brown hairs.

6. H. ficulneus, L. Ran bhendi, H.; Naita, Ho.

A branched herb, 3—4 fr, with large tap-root and stems scabrous
with tubercle-based setz or nearly smooth. Leaves sub-orbicular,
upper deeply 3—S5-lobed, with the rounded lobes constricted at their
base. Flowers white to pink with darker eye in more or less leafless

racemes, [—1'57 diam. Seeds striate, with thin brown hairs.

Santzl Parganas as an escape from cultivadon! Cultivared in Chota Nagpurl
and Behar {Prgin). Mot seen wild, Fle. Sep.—Nov. Fr. Nov.—Jan.

L. somewhat hispidly hairy, not stellate, variable from lobed to partite. Stipules
caducous. Peduncles 17, swollen ahove. Bracteoles short, linear, caducous
{lanceclate, Masters). Capsule ovoid, [25—1'5%, covered with glandular and
pungent hairs when green.

¢ plant yields an excellent fibre.

7. H. Solandra, L.'Her.

Herhaceous, 2—3 £t., with cordate, ovate or sub-orbicular leaves,

membranous, coarsely toothed, lower usnally simple, upper usuaily
with three acuminate lobes or 3-sece. TFlowers small, "5—75" diam,,

e LriAAR

white, arran%cd in loose, terminal racemes on long pedicels. Bracteoles

wgninller anell] e e“iﬂ'\fltl‘ avrasdinge rha <2 ney onlow eamewhar
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pubescent, S-v:ﬁved, caspidate, sutures ciliate with bristles.

bF LA 3 u-F Ull—b"-i = ot L L N L il

Barasand Forest, Palamaul Fls Sept.—Oct. Fr. Oct.—Nov. Annual

8. H. hirtus, I. Syn. H. phenicens, Roxb.

Suffruticose with herbaceous branches, ovate, strongly serrate leaves,
1--3”, often with a gland on the mid-rib bencath and pretty red or
white flowers, 17 diam., with spreading corolla and 7 subulate
bracteples, Pedunctes and calyx with strong hairs and leaves stellately
hairy beneath. Capsule globose.

Fis. Aug.
- u ﬁ g 1 _ o or, 213t wima Mamemnl Dheasriness Qald tm he femriimmt I
1 nave uni? ST 1T LG 15 LI LS00 riovinids, SEid O TYRURTL 4

1
(Praim), prabably as an escape from gardens,

9. H- miﬂmth“’. L'

A lax, weedy-looking undershrub, 3—6 ft.. with stender erect branches,
scabrid with siellate scattered bristles, and small ovate leaves, "5--17
long, Flowers ‘5 diam., axillary, white or pink, with corolla often
reflexed. Capsule globose,

Chota Nagpur. not common! Puri, fairly commoen (Khandgivi sandstones!
M;Iuni l%ﬂll orest, E:-ici”h . 2
s, Fr, Sept—Ap prit—=8ept.?). ) .
3.lobed, with stiff stellate hairs. Stipulen
ﬁ.ulg;ﬁ-f,’:"f?‘_i-,%’;_ mpl-:‘d“-dﬁ-mﬂigm slender articulnte, far exceeding the ik

Usually on short lateral branches.

T Sy
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An erect or trailing, suffruticose herb, 2—4 ft, with pungent, reflexed
E 1 Hdlt?'ll"ﬁl‘l ﬂ'l'll'l '1 :ﬂLﬂH

Eﬂtm on bralq.l..;u..a and PEE:‘.EIDEJ na 5ir J.l_l'J.Lr i1 FALATAL fLldtl o Sl Ll
leaves, 2—3'5” diam. ¥Flowers axillary an nd upper becoming sub-
racemose, distant, with 1012 setose forked bracreoles; outer lobe
ovate-lanceolate, shorter than the lincar mner lobe. Capsule 5%,
beaked, covered with rigid deciduous hairs

Chota Nagpur {Hﬂrhap Forest! Pitorea, EFaod] Puri (Chandka Forest] Rampur

Tlomws e o Iy EPRETES |

.[‘Ulfﬁl,.} I'I.Ei; JEFI. —-'J.‘ll.,l'l". J;‘I.. J.\U\';,—-LJ'CL; n]..l.ll.l..lﬂ.].

Betz prickly, with bulbous base, often red. L. rarely 53-lobed, crenate-dentate or
crenate-serrate, softly hairy, except un the hispid nerves. Stipules -3, linear-lanceo-
late, Peduncles 2-—2537. Sepals 5, ercct, tanceolate, rigidly acumninate, 3-nerved

densely clothed with rubercle-based setz, persistent and closing over the fruit,
.i'\'F'hn'rl 'n:l.r" r‘nrn!'l-':l "'J" fd""' AL rotavel

ARR A e s

11. H. Sabdariffa, L. Arhaipila, Ho.; Arharjorjora, M.; Arak Kud-
rum, 8. Kudmng Uran ; Patwa, H., The Rozelle; Red Sorrel.

- N, ) T, [ERFRPRIS [ g, -

EJLF.':‘LL Ell;l.[_.l‘ TOWS '_ﬁ_'].il_l. UJ_LEJ.] hllllllll: U'I'J'I.I,E lC-r.l."r E'i,, L?jPELIL‘llLJ’ L'IEILI“, L!I.I.L II.ILID-LI.}' HEEFIJ'

3-lobed with the mid-lobe broadest, 3-nerved, rarely some 3-lobed, lobes dentate or
serrate, acnminate. Stems and petioles crften red, petioles a'c':{lut as long as leaf,
Fla. j,rf.:llow, 2:5%. Bracteoles 8—11, lincar, accrescent 1o the calyx, which is red

and fleshy (or in one variety green) and usually muricate or setose.
wi(‘ﬁll? i""l'l‘rli'l?":l'l‘ﬂi"'. 1?15. rrs. E‘r- ]:}n.

L LN R § RepailaFaLiTRa

The calyces are made into a jelly, and the leaves are eaten.

- | & o T . SR ¥ | T an T cmel s s
1Z, K. cannabinus, L. hudrung, [, o, llare Rudrum, o
Kudrun Dora, Uran ; i, Kotle, K.

A mall unbranched annual, 4—6 ft, rather prickly with bristles, lar e.
very variable leaves, the lower 'llbu-:iﬂ}f entire and cordate, and t
uPper deeply 3—7-palmatifid, uppermost often entire lanceolate and
curved on long slender petioles, all serrate.  Flowers 3—4” diam., white
or pale yellow with purple eye, axillary, sub-sessile. C:{lyx campanu-
late, tuberculate, with 5 large sessile glands.

Widely cultivated in Behar, Santal Parganas and Chota Nagpur as an accessory
crop. Flg, Oct.

A very distinct species. Native of Africa. Mid-rity of leaf with a gland beneath,
Stipules linear. Bracteoles Y—10, shorter than ca‘lvx, which has an a [p regsed white
tomentum and tubercled hairs. Sepals long, acuminate. Capsule globose, bristly.

Yields a very valuable fibre known as Bimlipatam jute, quoted in Dec. 1916, at
£33 per ton.

13. H. vitifolius, L

A straggling, wenk, suffruticose herb, 3—7 1. high, hoary or grey
tomentose  or villous, withoutr bristles, with simple or deeply
acuminately-lobed, long-stalked, owate dentate leaves and yellow
flowers, 1-32'5” diam., with purple eye. Bracteoles 6—I12, linear,
nearly free to base. Calyx large, with broadly lanceolate sepals. Easil
distinguished in fruit bv the winged, reticulately-veined carpels, whic
resemble those of a Pavonia.

Not very common, but distributed from Muzaefferpur! to Angul! Manbhum,

Campbelll  In valley forests in Angul!

Fls, Oce—Dwee,, and also found in flower up ta March in cool localities. Fr.
Nov.—March,

,u.&’
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Lower L. usually 4—5 diam., with 3 large acuminate lobes and rounded cordate
base, uppermost ovate to lanceu]atf: all more ot less dentate, pubescent and with
long steliate hairs, Periole as lung as the blade. ¥Fls. axillary and sub-racemose
with peduncles 1—1'3". Capsule short, sub-orbicular, J-winged.

14. H. pandureeformis, Burm.
A very tall herb, 10—I12 fr. Stems pubescent and with pungent hairs.

e o I e

LUWEI"‘ leaves ovate ﬁi‘id Iﬁbﬁd, LppEr uhmuE iAancSuar:, &I coarsel
irregularly toothed.  Flowers solitary, amllar{l and sub-terminal,
1—3-25” diam., yellow with purple eye, on very short {125—33"), stout,
articulate peduncles. Ovary and capsule densely silky.

Waste ground, Palamau amnd Hazaribagh (near the boundary), rare! Fls. and
Fr. Nov.—]Jan.

L. hoary-tomentose both sides, Petioles 1-—15”, thickened above, Stipules and
bracts ﬁl?nnn, -::aducuus. Bractecoles 8, unicted into cup at bast, hnearnspathulate,
HﬂPI'-ESSEEI i Hllu Inuul ﬁuLuLl:r. u]..:u] ];_[[f, l:a],jrx wnlcn ﬂas (}D;gng, acute, _J. ]]er'r,rf:a
lobes. Seeds about 10 ih each cell, brown, densely pubescent

15. H. collinus, Roxb,

A small trec up 1o 3 ft. girth with leaves somewhat resembling those
of a Maple 4—5H- 5”7 lﬂng and broad, de:::pl}r 3-lobed, with q%lallnw-
cordate hase. Flowers 2—3" diam., plnl{ with dark centre. Lapsult‘:
1—1'3” diam., oblare, cuspidate, }rellnw tomentose and densely setose.

Hills, Mals of Poril Fl, rs? Fr, April.

Bark pale and greenish, blaze somewhat hard, light. Shoots tomentose and
twigs hoary with stellaie hairs, Leaf sometimes 5-lobed, bairy beneath and thinly
s above, hairs simple and stellate, lohes acumipate or cawdate, dinvare-dentate of
sub-lobed. Primary nerves 5—-7 and secondary raised beneath, Petioles 3—4-37.
Peduncles 3—#-5, axillary, jointed abour -6—7" from top. Bracteoles 5 (8—I10,

Mneiﬁ_rc\ Calvxlohe: lanceolats, Canenle Scelied and ancled. lnl"‘l'll'l w

bristles within. Sceds grey-black, sub-globose, 16" diam., glabrous.
Bark pives a fibre.

=
T
5
5
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16. H. tiliaceus, L. Syn.H. tortuosus, Roxb. : Baniah, Or. ; Bala, Beng.

A small rouch-branched tree, with orbicular cordate leaves, hoary
hcucn.ﬂ‘:, p— ul.;uu {-r~—5", . B. :T.", and tEi"ﬁ’iii’ial auumlv Or bu‘ﬁ'
nicled campanulate flowers, 34" diam, yellow with crimson eye.
lé.:tpaule ovoid, closely tomentose, and with tufred scales, 5-valved, with
the endocarp inflexed at the margins of the valves and making ir 10-

celled.

Tidal forests. Cuttack, Mahanadi delta. Very common! Balasore {Chandpur)!
Fls. MarApril. Fr. April—May.* Esvcrgreen,

Branched usuglly close to the ground. L. with a short cusp closely stellate

beneath, minueely crenate, Petioles 1157, stipales <57, 1alcarely oblong. Bracteoles
7—10, lanceclate, connate for half their Jength. Sepals twice as lang, -7”, lanceolate
about as long as the capsule, Seeds black, glabrons, with pale dots,

Bark gives a strong fibre.

* According to Roxburgh it Fls. Mar—May, and seed ripens three to four months
afterwards. Early in May, however, I found ripe sced and no fgwers, and
apparently it flowers sporadically most of the year.
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17. H. mutabilis, L. Thalpadma, Beng,

A large shrub or small tree, with leaves 4—9" long and broad,
deeply cordate, 3--5 lobed, sub-tomentose beneath, lobes crenate, mid-
lobe long acuminate. Flowers white or pink, 5 diam. from the upper
axils, and sub-coryinbose at the ends of the shoots,

Trequenr in gardens, Fla. Sept—QOct. Fr. Oct—Nov, Teciduous.

The Fls. are usually double, open white and turn pink, but this is net always
the case, and In some varieties they are pink from the first. Capsule sub-globose,
‘£% diam., hirsute, endocarp with dense white hairs. Seeds brown, densely
bearded on the side away from the raphe.

It iz a native of China (Roxburgh), but even the double fiowers seed freely in this
conatry.

18. H. rosa-sinensis, L. Common garden Hibiscus; Chinese Shoe-
flower,

A well-knowti ornatnenta! sfrub, L. 2-5—-3”, ovate, acuminate, coarsely serrate,
SO ETITES N1aC M i LS Al sninibg hE TV [ . L DF1L)
includes very numercus single and double varicties, varying from very large
brilliant crimson fls, often 5-5” diam., through red to salmon-coloured and yellow
fla, Fla. from the upper axils, all agrecing in the linear-lanceclate, bracteoles
connate at base and shorter than the calyx; campanulate calyx cut about half
way down into 5 lanceolate lobes whiclh close over the oblong fruit.

This attains +75* in length, but never seems to tipen, and the seeds are abortive.
It flowers practically all the year round. The Fis. were used at one time for
blacking shoes {f. Roxburgh).

10 " L e ]r Gurhll

-
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1, Vern.

Usually of taller and more slender habit than the last, with upright branches,
1. suhrhombhoid, often 3 lobed, denrate or coarcely crenate, nearly or smite olabrane
about 27 leng, with very short petiole, Stipuf::s filiform. Fls. axillary, usuaily
lilac with & purple eye. Bracteoles 6—8, lipear,

Comman in gardens,
on LI

dir. REas O
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Sarmentose, with narrowly ovate or sub-rhomhboidally elliptic shining L., 2—3-57,
35 perved at base, crenate-serrate except at hase, with minnte, subnlate, caducous
gtipules. Fls. axillary, drooping and fuchsia-like, on long slender jointed
peduncles. Bracteoles abooe 7, minnte subulate. Calyx spathacecus and 2-labed, -7”.
Petal:s scarler, deeply laciniate and reflexed. Staminal celumn long, filiform,
penduleus.  Style branches long.

Common in gardens, and a very distlnet species, Native of Africa,

9. THESPESIA, Corr.

Trees or shrubs with entire or lobed leaves. Flowers Iarge, axillary
or terminal, sometimes in few flowered panicles, Bracteoles 5—8,
deciduous. Distinguished from Hibiscus by the styles being connate
into a 5-furrowed club-shaped entive or 5-toothed column.

1. T. populnea, Corr. FPares, Paras-pipal, Beng: Habali, Or.; The
Portia Tree.

A small tree with roundish or ovate, cordate acuminate, entire
glabrous leaves 3—35” long, and with long petioles.  Flowers 2.—3”
diam., yellow, fading to pink or purplish, often on peduncles 2—3"
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long. Capsule globose, 1” diam, drooping, black when ripe, S-valved,
but not opening widely.

Wild in the delta of the Mahanadi, Cuttack | Ofien planted by roadsides, «c.
Fls., Fr.all the vear round, but chiefly in the ra. and cs

Young shoots scaly. L. coriaceous, 5—7-neeved, with small peltate scales when
young; axils of principal nerves glandulat. .

MoTE.—Rexburgh makes twe spectes of this tree—Hibiscus  populneus and
Hibiscus populnecides. The former, he says, has not glands ip the axils and a
inele if crute 0 = e rhle = [LE b i E L L1LET] ) 1€

e 1 Ol e 1H1v

aule. I have not examined these characters in the field.
2. T. lampas, Du«lz. & Gibs. Reke, Ho,; Bir Kaisom, K., §.; Ban-
Kapsi or Ban-Kapus, Beng,

A stout undershrub, 4—6 fr. high, with palmately 3-lobed or entire
leaves, 4—5” diam., and tcrmina% solitary or 2—3-nate large yellow
flowers, 4—5" diam., with crimson centre. Capsule 3--5-valved, girt at
the base by the calyx-tube.

Very commoen in the forests throughout the area. Perennial and deciduous, or
often dyving down to the root and shooting out again with the May storms. Fis.
Aug—Oct. Fr. Oct—Dec.

Young parts covered with brown tomentum. L. softly pobescent beneath, hairy
above, bass cordate or rounded, mid-rib with a pgland near the base beneath.
Peduncle swollen above, wirth 4—8& subulate or setaceous deciduous bracteoles,

There arc two varieties:

«. Upper L. usnally simple. Capsules 4—5-valved, globoese, woody, only slightly
dehiscent,. The common form in our area.

g I, =1 bl'ﬂnﬂ ard Ealghﬁﬂ Caneirle ahlone or ovaid ruuhir!:-ji- aften  only
H road an e, hion ovold cosnidate, olten onl

3-1?:;11'&:1, less weody, much more widely dehiecent, and more resembling that of a
Hibiscus., Sambalpurt

It yields a strong fibre, The root and Fr. given in gontrtheea. Camp.

10. GOSSYPIUM, L.*
—Tall herbs, shrubs or small trees, with 3—9-lobed more rarely entire
le::—t?gs, and lﬁrge yellow or p}u-ple flowers, with 3 large cr)rdiate br_acts,
which, as well sametimes as the leaves and other parts, are often ni
punctate, incised, toothed or entire. Calyx truncate or shortly 5-toothed,
Ovary S-locular. Style clavate at the apex, with § furrows and 5
stigmas. Capsule loculicidal.  Seeds sub-globose or angular, densely
d

woolly. Coryledons strongly folded with auricles ar the base enclasing
the radicle, sometimes with black glands (like the bracteoles).

There are usually two coats on the sced, an inncr short pubescence or hajriness

known as the fuzz, and the outer adherent or easily removable floss or cotton. The
capsules are called bolls.

* For this penus I have closely adhered to Sir George Watt’s arrangement in the
Wild and Cultivated Colions of the World, 1907. T have also consulted Mr. G. A.
Cammie’s Indien Cotfons in the Memeirs of the Departtnent of Apticulture n
India, vel. ii., September 2nd, 1907, Mr. {Gammie’s views differ radically from
thoee of 5ir G. Wartt, and in my endeavour te give hiz: synonymy [ may not always
have been successful. The vernaculax ric names for all cottons are Ko

{for the plant), Rui {for the floss), H.; Katsom, Kaskom, K., 8. ; but each variety
haa its vernacnlar pame.
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I. Bractecles united. Seeds with a fuzz,
&, L. two-thirds palmately 3—7-lobed, base cordate, mid-
rib aniy with a gland,

L. glabresceni, smooth, bracteoles entire or slightly
roothed. Fls. purple |. arborewm.
hroader, bracreales gashed . . . val, Sanguineg.
pubescent or huiry, hbracteoles entire or tootbed,
Fls. yellow, with purple claw or purple flush | var. neglecia.
rough, lowest lobes somewhat reflexed and ghorter,

Fls. relarively small with purple claws, white or
yellow, or with pink tinge . . . viar, roseq.
b, L. half palmately 3...53-lobed; when i.lobed wusnally
broader than long, base not or scarcely cordate,
gland on 1—3 ribs.
L. pilose, lsbes avate-oblong, almost obtuse, braciecles
large, purple, acute, with usually 3 iceth.  Fls.
yellow . . .. 2. nanking,
L. thin, softly pilose, lohes undnlate, bracteoles large,
purple, entire, or with a few pointed teeth, Fls

&

yellow wiilr prurple base viar. bani,
II. Bracteoles quite free. Jeeds with a fuzz. ‘
L. hirsute. Tiractesles pectipate 3. hirsutum.

1. Bracteoles frec, or wearly =0, with conspicuous glands.
Seeds without a fuzz.
L. ncariy giabrous, haif or more segmented into 3—3
spreading-oblong acurninate lobes 4. barbadense.

1. G. arboreum, L.

A small wec or large shrub with very slender, often purple, almost
labrous branches, except that the younger parts are more or less woolly,
eaves firm, smooth, cordate, 5—7-lcbed two thirds of the way down,
lobes chlong-lanceoclate, often with small, supplementary teeth in the
sinuses, apex with minute bristles, midrib with a gland. Flowers few
on short abortive shoots, bracteoles rather sraall, usuzlly entire, purple-
§reen. Flowers large, deep, shining, purple. Seeds with greenish-grey
uzz, cotton adhering, white, silky.

Not found, except as an ornamental garden plant in cur area, but Watt considers
the following varieries derived from it, and states that when grown as a feld cro
it may become bushy afid annual. These hybrids charactetised by hardiness, seft
silky flosses, and which often throw back to purple flowers, he considers possess
strains of this stock.

Probably & native of Africa, Watt; but it is the corron which RBrahmins select
for preparing the sacred thread.

Var. « sanguinea, Watt. 5vn. G. sanguincum (Gammie, loc. cit).

A red-flowered field cotton. Capsule almost linear. Fuzz less green
and more grey.
Bengal, Buch., Hamiiton, who stated thar it occurred cverywhere in his time.

It is now rare (if it cceurs at all) in our area,
Flz. late and deoes nat hear cotton dll the hor wearher.

Var. 8 neglecta, Watr Syn. G. herbaceum, F. B. I. (in part); G. inter-
medium, Tod. (Gammie, in part?y; and G. negleemm, Tod.
(Gammie, var. vera); Deshila, Deshi, Jethi, Beng.; Deshi Kapas, Or.;
Kherdya (Ranchi); Bengal Cotton; Kharia kapa (Mayurbhanj?).
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A pyramidal bush from 1'5"—3-5 fr. high with often reddish stems.
Leaves somewhat coriaceous, lobes ofien furrowed and curru%ated, 31,
with supplementary lobules in the sinuses, linear-lanceolate, lowest pair
patent or reflexed, acute, hairy and steliately tomentose. Flowers 2—4
on short lateral shoots ar (in my specimens) sc:-me_.[in’l_cs anlltar}{,‘ vellow
with purple centre or yellow or white with a purple tinge, usually cam-
panulate. Bracteoles oyate, acute, toothed, half or more the length of
the corolla. Boll ovate, acuminate, 3—4-cclled.  Seceds with brownish
or greenish fuzz and much coarse woolly, short-stapled cotton.

The commonest cotton of the province, especially on jhumed lands in jungle

districes |  Fls. Jan.

It is an inferior but easilv grown cotton.

WNore—G. intermedium, according to the report of the Cotton Spucialist (1909-—
10}, is represented by wwe [urms in Bengal, one Deshile with small bolls, which is
Flmhabl}r this species, and the other Bhogile, with larger bolls, which is probably
7. nanking, Meyen. They are prown as a mixrure with Rahar in North Behar.

Var. v rosea, Watt. Syn. G. neglectum, Tod., var, rosca (Gamimie);
Nurdki, Berg. ; Varadi Caotton,

Leaves deeply palmatipartite with narrow lobes. Flowers very short,
erect, white, or white-yeilow with a pink tinge, bracteoles as long as the
corolia.

Said to be grown in Bengal and I think in our area, but have seen no herbarinnr
specimens. It is a very inferior cotton according to Watr.

2. G. nanking, Meyen. Syn. G. intermedium (Gammie in part?);

-

G. neglectum, wvar, wvera, sub-var. kokatia. Gammie {probably};
Chincse Cotton.

Leaves often glabrescent above and pale green, usually very wide,
broader than long, with scarcely any cordatire at the base.

Var. <« bani, Wait, Jethi, Deshi (Bchar); Bhogla, Beng.; Bhoga
kaskom, 8. (is probably this); Berar Cortton.

A bllﬁh with sparsely-branched stems which, with the petioles, are purplish
below the numerous spreading hairs, young twigs, petioles, L. and peduncles, also
with close, short, adpressed, stellate hairs, L. hairy, coriaceous, and often glab-
rescent With age, very consplcuously gland-dotred, three prominent ribs with large
glands beneath, usually 5-lobed, 1-5--2-75", very broad and often broader than
long, lobes broadly-oblong or ovate-oblong, acute or suddenly cuspidate, the outer-
most ustally small, arching upwards from the usually very shallowly cordate hase.
Petiole a5 long as blade. Stipules narrow, linear-acuminate, but upper broad and
unequal, one oblique and tonrhed, the other linear. Fla mosdy selitary, axillary,
bright vellow wicth purple spors oo the base, pinkish ir hud and after materice.
Bracieoles large, -9—1:57, purple, with few apical or also several marginal long-
pointed teeth, deeply cordate, auricled, Capsule somewhat angled, ovate acumi-
pate, 3—dcelled.  Seeds large, irregnlar, densely coated with rufous velvety fozz

mexd it a memad it ewbdds e Lt al.t Bans
o Walid ] p000 LAY Wil OF RiOakl 10EsE.

N. Behar, Gammie (see note above): Sounth Bihar,* Ham.! Manbhum, largely
cultivated, Campbell if the Bhoga Kaskom is this).

3. G. hirsutum, L. = G. hirsutum, Mill. (Gammie\; Budhi, Burhi,
Vern,; Uplund Georgian Cotion.

A coarse, stunted, rounded bush. much hranched, ycllowish-green or
greenish-red, usually covered with dust from the character of the
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numerous hairs on the shoots, petioles and leaf-veins. Leaves rather
thin, 3-lobed {sometimes simple 1o 5-lobed), lobes short, triangular, with
straight margins, Base rounded, cordate, Bracteoles rounded, i-3—1-6",
with numerous caudate teeth, terminal often very long, Flowess light
yellow without a dack eye (though chis is present in Miller's type, teste
Wait),  Bolls large, spherical, usually 4-celled.  Seeds large, ovate,
truncate one chd and with a pronounced greyish rusty or green fuzz.
Cotton white.

Singbhum, at Chaibassa! Manbhum, Camp.; Mayurhhanj (probably the Budhi
cotton referred te by Cobden Ramsay in The Gazetteer). Fls. Dec.

“Appears to have adapted iteelf admirably to the natural conditions of the
bigher lands of Bengal,” Gammie.

This cotton was well spoken of by the Cotton Specialist in his report for 1907.
s an early matoring variety,

4. G. barbadense, L.

Sub-arboreous. Branches angled above, dotted. Flowers very large,

2'5—3” long, with large pectinate bracteoles half as long, teeth finely
acurninate.

Cultivated in Bengal, Prain. 1 have only seen isclated plants,

11, KYDIA, Koxb.

Trees with stellate pubescence and palminerved, usually lobed leaves.
Flowers panicled, polygamous, with 4—6 bracteoles connate at the base,
spreading accrescent in fruit.  Staminal tube divided to abour the
middle into § arms, each bearing 3—4 anthers, which are imperfect
in sowe flowers. Ovary 2—3-celled, style deeply 3-cleft with peltate
stigmas, imperfect in some flowers. Ovules 2 In each cell, ascending.
Capsule sub-globose, loculicidally 3-valved. Seeds reniform, furrowed.

1. K. ealycina, Roxb. Bita-goinr, K.; Poska Olat, 8.; Derki, Kharw.;
Pula, Earanga, H.; Patar, Th.; Ban Kopasia, Or.; Bur Kapa, Gond.;
Pola, Jara Baranda, Vern,

A moderate-sized tree or flowering as a shrub, very handsome when
beaxing its pure white, large panicles of Bowers, -75” diam., Leaves
sub-urgicular, palmately 5—7-nerved, stellate pubescent or tomentose,
ancd always with a large gland on 1—3 of the nerves heneath. Brac-
teoles '25—5" in fruit, oblong or oblong-spathulate.

Througheut the province in valleys and on hill slopes.  Fis, Sept—Nov. Fr.
Dec~May. Deciduous March.

Bark pale. Blaze white, faintly pink at the margins. L. 4—6” diam,, sinuate,
angled or somewhat lobed, with strong parallel secondary nerves. Petioles 2—3".
Patals ohcordate, very long clawed, densely pubcscent (at least in the shrubby
form). Capsule small, enclosed in the calyx, mealy with stellate hairs. Seeds one
in sach cell, brown.

The wood i3 scarcely used, The tree coppices freely and grows fast and might
gomnetimes be useful as a nurse.

12, BOMBAX, L. Silk-Corton Tree

Trees, often very large and sometimes with versicillate branches.
Leaves digitate. Flowers very large, solitary or clustered. Bracteoles 0,
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Calyx leathery, capsular. Stamens in 5 groups, opposite the petals,
anthers reniform, I-celled. Owary S—ceﬂef style clavate, stigmas 35,

Ovules many. Capsule loculicidally S-valved, valves woolly within.
Sceds woolly.

1. B. malabaricam, DC. Edel, K, 5.; Simal, H.; Simli, Simuri,
Vern.: The Red Silk-cotton Tree.

A large wree with & prickly runk and branches when voung, 5—7-

digitate leaves and large scarlet Bowers, which mostly appear when the
rrec is leafless. Capsule ovoid, 5—77,

Throughoue the ares, attzining its largest size in cool valleys. Fls. Jan—March,
Fr. March-May. Leafless Dec—NMarch ot even to April

Attains 12 ft. girth and more above the large buntrresses to the stem in favourable

situations. Bark white. Blaze thick, soft, dark pink, streaked with pale pink and
white.

The first leaves of the seedling arc simple, ovate, acnminate ; these are followed
by 3-folialate leaves, Cotyledons expand and are broadly ovate, '37, 3—3-nerved
with petiole -1”. The trec is very easlly grown from seed and easily transplanted,
I have done this successfully in the cold season. It is used for the “jamots” of

wells in Hazaribagh (Thomson), and is often sawn into planks for cheap, light

boxes. If badly stored it sgon discolours, with 3 very bad smell. Immersion in
water improves its durability. The growth is very rapid.
Gamble

ives the weight as varying from 17-32 IThs. The corion is used for
stoffing pillows, razasis, etc.  “From 1its trunk proceeds an exudation called

I\F}[nchras, much meed by the natives in diarrheea; when dry it is dark brown”
aml-

13. ADANSONIA, L.
1. Adansonia digitata, L. The Baobah.

A moderate-sized tree with a very swollen wrunk, smooth bark and
widely spreading branches.  T.eaves resembling those of a Bombax,
digitate, with 5 sub-sessile, obovate, cuspidate Tleaflets.  Flowers very
laxge, 6—7” diam., white, pendulous, on long peduncles, Cal
leathery, gamosepalous below,  Staminal twbe naked below, the free

ends of the stamens forming a large truncately globose head, 2--2-3"
diam. Ovary 5—Il0-celled. Fruic large, gourd.hke.

Sometires planted. Several trees near the Dorunda Bridge, Ranchi. Fis. April—
June. Fr. Aug—Oct. Native of Africa.

Kew Bulletin 8 of 1916 records the use of thess trees as water reservoirs in
Kardofzn,

FAM. 27, STERCULIACEX.

Herbs, shrubs or trees, with the general characters of Malvarez, but
flowers often 1-sexual or polygamous, with ofien a tendency to irregu-
larity ; getals sometimes 0, stamens sometimes definite and anther cells
always 2, parallel or divergent. Ovary sessile or stipitate, of 25 car-
pels loosely united and follicular in fruit, or connate into as many cells
and fruit capsulay, rarely carpel | {Waltheria). Ovules anatropous.,
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1. Fls. 1-sexual or polygamous. Petals 0. Anthers in z ring on a column.
A, Anthers many.  Fruiting carpels dehiscent 1. Stercudig.
B. Anthers 5. Fruiting carpels indehiscent 2, Heriticra.
II. Fls. 2-sexual. Pctals present, without long appendages. '
A, Anthers in a ring oo the top of a4 column.
Fls, panicied.  Capsule bladdery i i
Fls, axillary, moderaw-sized, imregular.  Capsule
clongate, sul-follicalar . ) 4. Helicieres.
Fis. axillary, large, regular,  Capsule large, woody 5. Prerospermunt.
B. Authers on an antheriferous tube, often with long

[

letrnhovia,

filaments, numersus . . . 6. Erfolzna,
C. Anthers on the margin only of tube, 15 only, in
groups alternating with staminodes 7. Pentapetes.
Y3, Stamens 5, oniy tzbuiar below. '
Ovary 5-celled . 8. Melochia,
Ovary l-celled {of one carpel) . . 9. Waltheria.
Iil. ¥ls. 2-sexval,  Petals cusiensly shaped and often with long
appendages.
¥is, large, 27 . . 10, Abroma,

Flg, very small. Anthets grouped berween staminodes 1. Guazuma,
Fls, very small. Anthers solitary between staminodes V2. Buetineriq,

1. STERCULIA, L.

Trees or shrubs with simple, palmate or digitate leaves, palmately-
nerved. Flowers polygamous, panicled.  Calyx tubular, lobed, often
coloured. Petals 0. Stamens united intw a column bearing a head or
ring of sessile anthers,  Owvary of 4—5 carpels, opposite the sepals.
Styles connate ar the base, stigmas radiating, Frui t}F distinet follicles,
woody or membranous. Secds in each follicle l—many, sometimes
arilled or winged. Cotyledons flatr and thin, adbering to the albumen,

or thick and fleshy. Germination epigeal.
1. L. digitate . . . . 1. fectida,
2. L. mostly ot into 5 or 7 acute or acuminate lobes, villons
or tomeniose beneath when young. Capsules woody.
Leaf lobes usually simple. Bark greenish or white, papery 2. urens,
Leaf lobes usually again 3-iobed. Bark not papery. Panicles

rusty . . . . . . 3. miklosa.
3. L. mostiy 3-lobed (rarely simple in cld, or 5—7-lobed in very
young treest. LUapsules membranous.

Fls. scarlet. L. glabrescent . 4. colorata.
Fls. yellow, L. tomentese (even when old) 5. fulgens.
4. L. simple, entire, glahrons 6. alata.

1. 8. foetida, L. Badam, Vern

A straight tree, much resembling a Simal (Bombax), with very stout
twigs and lcaves crowded at their ends with 7—9 elliptical or elliptic-
lancealate, acuminate leaflets, smaller 47, larger 67 (an same leaf).
Panicles many, sub-terminal, 46" long from helow the opening leaves
bearing numerous racemes of green or purplish flowers, densely woolly
within,  Follicles scarlet, 3—3-53” long, very stout, ultimately woedy,
recurved and boat-shaped.

Rather widely planted.  Jharsuguda, Sambalpur (Mudeliay). Purulia station!
Gaya station! Ranchi station! Found on Parashath according to Anderson. ¥ls.
March. TFr, ripens following Feb. Deciduous. New L. appearing just after the
flowering.
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Bark smooth. L. disonguishable from those of a Siwmal by the very short
petiolules, which arve ooly -2% long,  Leaflets coriaceous with 14—20 prominent
spreading secondary nerves.,  Young viscid-glandular with unpleasant  smell.
Petioles 5—9¢. Calyx 5-fid, lobs -4—3”, lanceotate. Column long, curved, hairy.
Anthers whorled. 5eeds slate-coloured, ellipsoid, oblong, -6—77, with rndimentary
yellow aiil, epidermis thin and inner testa brown, coriaceous,

In the seedling there 1s i massive hairy and glandvlar hypountyl and lazge
oblong cotyledons, 1-—1-5", with many basal nerves and very broad pedoles. The
first leaves are digitaiely 3—3-foliolate.

The secds are caren and have a taste of filberts. They are uvsvally roasted.
The raw secds are said ro bring on nausea and vertige (L P. & D.).

2, S. urens, Roxb. Teley, K., Tclhed, 8. ; Kanuji, Kharw. ; Keunjj,
Uran. ; Kulu, Guin, H.; Gendule, Khond. ; Girungila, Or.

A large or moderate-sized tree with thin papery bark which a{i{ppears
white in the distance, and gaunt spreading branches marked with
large scars, Leaves 3-lobed, tomentose glabrescent beneath with entire

lobes. Panicles 4—77, densely viscidly pubescent. Flowers ~16” diam.
Follicles pungent with bristes.

A conspicuous feature of the dry rocky bhills of the hill country scuth of the
Ganges, extending to Sambalpur, Angul and Puri! Especially common in the dry
hiils of Chota Nagpur bur racer in the Santal Parganas! Gava Ghats! Ascends
o 3000 fr. at Wererhat! Ner seen north of the Ganges.

Fls. Dec—Feb. ¥r, April. i drops its leaves in Nov. or Dec. and often remains
jeafless notil the May srorms.

Oniter bark very thin with chlorophyll beneath it. L. 9—16" both ways, not

.ﬂ_ggnl}x lobed {(never half waxy downl, but usually hroadly  S-cusnidate. hase deenly
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cordate, rounded. Peotiole g—li”, Fls. reddish-brown, tomentose outside, green
inside the oblong acute lohes, which are bearded within at the hase and crimssn
inside the tube.

It yields a gum, “Kaila,” used by the Santwals in ihroat affections (Camp). The

rnn, with an- unpiean smel! ased t-t; make nati;.re' guitars and m:z.“l It ued
sometimes to be cut into planks in the CF. Weipht 42 ib.
3. S. villosa, Roxb. Sisi, K.; Ganiher, 5.; Walkom, Pironja, M?;

Sisit, Oraqon; Udal, Kharw, H.; Baringa, Gond.; Chop, Th.;
Kodalo, Or.

A large iree with grey or brown, often pale, but not papery outer
bark. Branches with large leaf scars. Leaves deeply 5—7-lobed, tomen-
tose beneath, lobes again 3-lobed, rarely entire. Panicles pendulous,

9—12”, rusty, pubescent. Flowers -5” diam., membranous. Ripe follicles
tomentose, scariet inside,

Essentially a tree of the valleys as & wrens is of the exposed hills. On both
gides of the Gangeric valley and throughout the whole province, bur newhere
abundant. Found on cool sides of hills, e.g. Parasnath {Hazaribagh)! Meghasani
{M;iyurbhanj]l Neterhzt, 3000 fi.!

& Jan—March. Fr. May—June. Leafless Dec—May,

Blaze hard, red or crimsen. L. adpressed, villesely-tomentose benecath, 9—[6"
both ways, usually cut to the middle, hase deeply cordate, lobes caudate or again
3-partite, Petiele as long as leaf, Fls, -5 diam., yellowizshh with pink centre.
Beeds several, brown with a black shinning aril, -3—3%.

A very strong fibre is obtained from the bast, which accounts for the scarcity
of the tree in some places. The wood is now used for tea boxes in the Duars; it
is a very bad fuel. The tree coppices freely; the seeds germinate sson after
falling in Junpe.

“Growth fast, 3—6 rings per inch of radius. Weight 13—22 1h.” Gamble,
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4. 8. colorata, Roxb. Bisi, K.; Udal, §.; Sisir, Uran; Kodalo, Or.;
1

| 2 P, PR [ . P, LY i TN
Ddlill Ixtinldl '!Iﬂl.l.El.l-l.j, T

A large or moderate-sized tree, very beautiful in flower, when the
numerous panicles rescmble masses of scarlet coral. In fruit it is easil

distinguished by the very membranous green or rosy follicles whic
open widely, bearing one seed on one or hoth of the margins.

Widely diswibuted throughout the province, Atiains 6 Ir. girth in the Ramnagar
forests {N. Champaran)! Valley and cool sides of bills ‘ir Chowa Nagpur, frequent!
Kodarma! Not specifically noted from Sambalpur. Angul, frequent! Mayur-
bhanj! Bonai, Grieve. Fls. March—April. ¥r. April—May. Leatiess Jan.—May.

Bark prey or brown, roughish. Blaze rather thick, pale, with sireaks of cream
and ycllow or yellow in old trees. E. 6 -12%, with onty scattered stellate hairs
bencath. In young planis very deeply 7-iobed or partfite, in old trees wsually with
only 3 caudate lobes and decply caudate base. Fls. ‘75", clavate, orange-scarlet,
stellately romentose, with pedicels and rachis of panicle of the same colour.

Yields a suwong fibre, “Growth fast, 3 1o ¢4 rings per inch of radivs” Gamble.

5. S. pallens, Wail* Syn. 8. pallens, Wall.; §. fulgens, F. B. I. (in
T

party; Phap, Th.

A wmoderate-sized or very large tree with nearly smooth grey bark
and a dense crown of broadly orbicular-oblong leaves, 6--10" wide,
rather broader than long, cerdate, and with 3 terminal lobes, persistently
softly velvety bencaith with dense stellate hairs and with shorter more
gparse stellate hairs above. Flowers resembling those of 5. colorata,
but vellow instead of scarler. Follicles membranous, opening before
maturity.

Betrah and Ramoagar forests from the foot of the hilla up te 2000 fr.! Fls, Fr.
h.s. Deciduous h.s,

This, which is wsually described as a small tree, attaing B ft. in girth and fully
60 fr. in height, but it is ofien forked or slightly bhutiressed below. Bark wi?-n

1t ?-——9 im:ial nevs. Peiﬁlt: —12", s&l]nt:y tnmcntuaf:. Fﬂ '5—-'8". ‘bua.!.-
globose, calvx campanulate, vellow tomentose, lobes ovate or lanceolate acuie.
The wood i 3aid to resemble that of the Simal, "Weight, 31 10" Gambie.

8. 5. alata, Roxb.

A tall, large tree, with smooth grey bark and a dense somewhat
narrow crown of large, simple, cordate, ovaie or broadly oblong, quite
entire, 7—9-nerved leaves 4—10” long. Flowers in simple or compound
racemes from the axils of fallen leaves, green and vellow, tomentose
outside, inside sireaked and dotted purple,

Rather extensively planted as an ormamental tree, and although a native of the
damp forests of the Dmnars, Assam and Chittagong, it succeeds well in quite dry
localities. Ranchi Station] Chaibassa-—Chakradharpur Road, etc,, etc.!

Fls. March—June, both before and with the L. ¥Fr. Nov. Deciduous Feb.—
March. i

Young parts only with rusty stellate hairs or scales. Raocemes 2--5%.  Fls.

N

about 5 in a ring at 1op of column, in r:, fis. in 5 sessile gmupsin the sinuse
formed by the carpels, Follicles large, woody, sub-globose, 4—5“. Seeds winged,
cotyledons not separable from the alburnen.

= 4

* First described by King in fournal of As, Seciery, Ix, ii, 73.



4, HELICTERES, | 27. STERCULIACEA. 81

2. HERITIERA, Aiton,

Trees with coriaceous leaves, closely covered with minute flar scales
heneath. Flowers small or very small, l-sexual, in lateral panicles.
Calyx 5- (4+—6-) wothed or -cleft. Petals 0. Stamens united nto a
column with anthers in a ring at the top. Carpels 56, almost fres,
style short, stigmas 5, thick, ovule | in each carpel. Fruit of woody
indehiscent, l-sceded, keeled or winged carpels. Coryledons thick,

fleshy. Albumen 0. 2

1. H. minor, foxd. Syn. H. Fomes, F. B. [.; Sundri, Or., Beng.

A small tree with brown branches and narrow elliptic leaves, 2:5—5
(+—6", F. B. 1), silvery-scaly beneath like an Elzagnus, entire and pen-
ninerved with about 6—9 secondary nerves faintly looping inside the

. 4 L "
margin, Flowers pinkish or orange, campanulate, 15— 18" long, with
4—.5 triangnlar Tohes, males very caducous. Fruit (ripe carpelsj 1'5”

diam.

Mahanzdi delta in tidal forests! The well-known Sundri of the Sunderbans.
Fls, Jan.—May. IT. August

Roars with pneumatopbores. Branchlcts scaly, scales with a minute rusg-
coloyred centre. L. with tapering acute or rounded base, and obtuse rounded ot
sub-acute apex, wol acuminate. Usuvally 2 very slender secondary nerves from
base, Petiole stout, ‘3-—48”. Panicles shaort, lax, pubescent, 1—2-5”. Ripe carpels,
roughly resembling two unequal sphere segments, placed face to face with a rim
at their line of junction, an oblique keel on the lower (or inner face) cnding in
the scar of attachment, and a larger keel on the upper (or outerj face or segment,

——— T have picked up the Fr. from the beach at Puri!
3. KLEINHOVIA, L.

1. K. hospita, L.

A small tree with smooth bark, broadly ovate or sub-orbicular leaves
with retuse or cordate 7-nerved base, acuminate, glabrous, 4—5" (or
6—12” in luxuriant specimens, Roxb.), with strong cross tertiary nerves

ﬂﬁri 1nnn~ n#f;ﬁ]n T-I‘nurnrt gl‘\nll‘l" "T'” r“t:um n;h
iy 1001 CRILME. a2 atAyvials R AMMAL / fiiailil.,

g prs, 1n
anicles, geEa.ls 5, nearly free, narrow oblong, -32”, tomentose. Petals
, Zygomorp ic, posterior sub-tubular., Stamens on a gonophore in a
ring round the apex, which is cupular and 3-cleft, each division with
3 anthers. Ovary tomentosg, 5-celled. Capsule loculicidal, membran-

ous, inflated, 5-winged, each. cell with 1 black seed.

Often planted. There is a small avenue of it at Daltonganj. Native of the
Moluccas according t0 Roxburgh. Fls. Oct.  Fr. Iec.

. e
an !'I'l"‘l"‘lﬁlF' *ﬂ'l"l"l"‘l'l'l"l'!!'
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4. HELICTERES, L.

Trees or shrubs, Leaves simple. Flowers axillary, often zygomorphic.
Calyx tubular, 5-fid. Petals 5, claws often auricled. Staminal column
adnate to the gynophore, 5-toothed, with anthers in groups between
the teeth; anther cells divergent. Ovary 5lobed and -celled, ovules
many. Fruit sub-follicular, sometimes follicles spirally twisted. Seeds
tubercled. Cotyledons leafy, folded round the radicle. Albumen scanty.

B.o~—0
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1. H. isora, L. Poto-porla, sinkari, K.; aiso called Goinr from a
confusion with Grewna ; Petcamra, S, Altem, aita, Kharw. ; Murad,
Maraphal, H.; Muri-muri, Murmuria, Or.; Pita Baranda, Khond.

A shrub or small tree with obligue usually cordate, broadly oblong
or rounded, pubescent, 5—7-palmi-nerved leaves, scaricr latcral zygo-

rﬂ{)rphic Howers, 1°5” long, and a woody fruit of 5 spirally rolled cafpels
] 'l"ll'T f]ﬂ'_.

on a verv elongated cvnonhore, tardily follicular when rine. 2
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hiscent along their inner cdgc.

istributed thronghout the whole province from Champaran southwards. Very
cotnmon. and ofien gregarivus both in the valleys and especially on northern
aspects in the hills. ¥Fls. April—Dec. Fr, Oct.—Jan, but the open carpel: may

be found up to June. Deciduous in March and renews leaves in April

Shoois softly vHlleus. 1L, rarely symmerrical, bLifarious, 36", often scebrous
above, denscly stellate pubescont ﬁeneath, often somewhat lobed, serrate.  Periole
‘25—3". Peduncles axillary or extra axillary, 2—4 together, short, Calyx -5—75%%,
cblique, stellate, Petals reflexed.

The root, bark and fruit are given for ¢nlic, Powdered and fried in ghee and
sweetened it is nsed for bowel complaints in various districts—possibly a case of
the Law of Signaturcs, the use being suggested by the shape of the fruic,

5. PTERQSPERMUM, Schreb.

Trees or shrubs lepidote or with stellate hairs. Leaves usually oblique,
simple or lobed. Flowers large, axillary and terminal, bracteoles somne-
times laciniate. Sepals 5, more or less connate. Perals 5. Staminal
column short, with 5 forked or 5 pairs of staminodes, and 3 slender

stamens with linear anthers between each or each pair, Dva? nserted
j »

stigrma, ovules many. Fruit a woody cap;lﬂf:, lucﬁlicidally S-valved.
Sceds winged above, 2-seriate in the inner angle of the cells. Coty-
ledons plaited or corrugate. Albumen thin or 0.

L. very broad, 7—Il2-nerved. Fla, 45" l. acerifalitim.
L. oblong-acuminate, 4—35-nerved, Fls, 3—4% | . . 2. Heyvieanum.
L. oblong-lanceolate, 5—7-nerved, with a large basal auricle 3. semisagittatum.
L. chlong, 3—3-nerved. Fls, I—1-57 4, suberifolium.

1. P, acerif_uliumd Wilid. Muchu kﬂﬂdi, K.; Mac"rﬂmnda, S.; Mach-
kan, Th.

A large, handsome itree with large palmately-nerved cordate leaves,
white tomentose beneath, and large fragrant white flowers. Capsule
oblong, woody, S5-valved.

Indigenous in the Bamnagar hills {(N. Champaran}, but rare} Doubtfully
indigenous elsewhere, Messrs, Campbell and Watt believe it to be so in the Tundi
forest. It i% commonly P‘lanted neatr villages throughout the area. The natne
“Muchokunda™ is Sanskrit and is ziso the Hindi and Bengaiee name for P
suberifolium, Lam,

Fls, March—July. The capaules open at the time of flowering in the following
year. Evergreen.

Rusty tomentose. L. §—15", lobed, entire or coarsely toothed, Fis. regular or

FETr I ey Carnla A4 B Thaiola 1.5 A.E Tiwone_ ahlawoonlasa 1 o, v iE
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shorter than the staminodes, with filiform filaments and linear anthers, Stami-
nodes 5, 3-4—3-95” long (including tube), pubescent, filiform, slightly <lavate,
Capsule reugh.
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2. P. Heyneannum, Wall. Giringa, rarely Machkunda, Or.

A handsome small tree with oblong repand, coarsely dentate or
lobed, ratcly entire leaves, 3—6°5", white beneath between the raised
brown nervation, base subcordate. Flowers pure white, fragrani,
35457 diarn. Capsule 2—3“, oblong, but slightly narrowed upwards,
and basc suddenly acute.

Qrissa, freguent, on sapdstone and conglomerate in the Chandka forest in the
plains, and alse in the hill forests on metamorphic rocks in Puri!  Mayurbhanj!

‘Angul!  Rare in Sambalpur [on the red shales in the Bargar nala)l

Fis. Oct—Dec. Fr. April—May. Evergreen.

Twigs, petioles, nerves beneath, peduncles and sepals densely covered with rusty
stellate hairs or scales. L. vsually wider upwards and then suddenly acuminate or
caudate, lobes or teeth psually very acute, Secondary nerves 5—8, of which | er
2 {each side) sirong ones from the base, reriaries scalariform. TPetioles 23—4",
Bracteoles stipitate, 4—0, narrow clliplic to broadly cuneate, <77, irregularly toothed
and gashed., Sepals linear, 1-7—2:5", white villous within. Petals obliquely cuneate,
with white stellate pubescence. Stamens {iliform. Capsule obtusely S-angled,
rusty stellate-tomentose, apiculate, Seeds about 435 in each row, with broad
wings.

3. P. semisagitiatum, Hom.
A very handsome tree with large handsome flowers with broad perals,

Easily recognised by the large auricle on eone side only of the leaf
base. Capsule terete.

It is sometimes planted in gardens. Fls. April—May.

4, P. suberifolium, Lam. Makai Champa (feste Ham.).

A bandsome tree with the oblong leaves 2°5-—4” Icmg, subregular,
rounded orf oblique, or subcordate ar the 3-5-nerved base, never
auricled, very hoary beneath. Flowers only 1—1-53” diam. Capsule
oblong terete, sometimes beaked, 2257,

Purneah, very rare, Ham. Found in Ganjam, and may be found wild in Oriesa,
where it is sometimes seen in gardens.

8. ERIOLZENA, DC.

Trees or shrubs with palmately-nerved leaves and regular yellow
flowers, axillary or panicled, bracteolate. Calyx spathaceous, 3-toothed
or partite, Staminal tube short with many antheds, cells parallel.
Staminodes 0. Ovary sessile, 5—~10-celled. Style with as man&l sYrca.d-
ing stigmias as there are cells, Ovules many. Capsule woody loculi-
cidal, axial angle of valves villous. Seeds winged above. The woody
peduncles arc often sharply flexed in fruit.

Bracteoles laciniate.

f o T IR TR T [ 3 T e Taneras O 1A [ 70 ¢ FI WLR
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r lea 1.
Prduncles |—few-flowared. Larger leaves 4—6” 2. Hookeriana,
Bracteotes entire or lobed.

Flowers sametimes panicled. Larger leaves 3—47 3

1, E. Wallichii, DC.

A large stout shrub or small tree, with ovate or bmatélj orhicular,
curdate-gased feaves of very variable size, mostly about <ach way,
irregularly crenate, with acute or obtuse apex, rugulose and thinly

quinquelocularis.
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hairy above, permanently shortly stellate beneath, with very prominent
raised nervation. Peduncles I-flowered, stellately pubescent. Sepals
‘8—1'2” long, lanceolate acuminate. Capsules oblong ellipsoid,
1'25—1-5%, with apex rounded apiculate, about 8-valved, stellately scurfy,
nearty smouth,

Sandstone hills, Ramnagar forestsl Fis, rs. Fr Nov—Dec.
Shoots shaggily tomentose. L. when in flower 3—6" long, mature ovate, and

sometimes only 3” ai the base of the shaots, attaining 17—14", and orbicular-ovaie
on the same branch or individnal ; young denscly tomentose beneath, mature
hoary between the rusty stellate-pubescent merves, base deeply or shallowly cordate

with 7 primary nerves, Petioles !—3”, never quite glabrescent, stout on the
latger leaves., Bractesles pinnatisect. Fls. 2—3” diam. Sepals densely stellate-
tomentose cutside, villouwe within. Petals orbicular. Column glabrous, Seeds 7—8

in each c¢ell, with &2 broad scimitar-shaped wing.
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Ganguli, §.; Ponra, Uran; Bonta, Or.

A shrub or small wee with the new shoows denscly stellately scaly,

leaves 3—6%, orbicular, cordate acumminate, white or grey tomentose
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on _axillarjr or extra-axillary long pﬁduncles. Sepals 687, Capsule
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Hill tracts south of the Ganges from Shahabad and the Santal Parganazs to
al
gul

Sambalonr and Anonlt Praohably ales in Purl, hur not noted
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Fls. April—June. Fr. Nov.—Jan. Deciduous. New leaves ar time of flowering.
L. toothed or crenate, often with alternately round and smaller triangular teeth,
mature usbally entirely covered beneath with thin stellate tomentum, gizbrescent
above, base 5—7-nerved; petiole 1—2-5%, rather stout. Bracteoles laciniate,
innatisect, -3—>5%, usually deciduous after the flower opens. Buds ovoid, beaked
y the tips of the valvate tomentose sepals. Sepals as in E. Wallichi#i, but smallier,

?nrll spreading more directly from the base, Capsule usually 8—I10-valved, about
* lang.

Var. wiridia.

L. green beneath with minute, distant, stellate hairs onlE; petiole  slender.
Capsule 6-valved, closely covered with yellowish-green felt, broadly ovoid and
apicnlate and nearly smooth. Orissal

This may be an undescribed species, bur without Fls. it is not possible to
describe,

The wood of E, Heokeriana is sirong and used for axe handles. The bark is
said to yield a good fibre.

3. E. quinquelocularis, Wigh:.

A small tree miuch like the last, easily distinguished in flower by the
slender 2—5-flowered peduncles, and minute very caducous, entire or
only lobed bracteoles, and in fruit by the less tubercled narrow cap-
sules, 1 —I1"25” long, lanceolate in outhne and sharply pointed. In leaf
it is very similar, but the under surface is white and more thinly
stellate and the petioles relatively longer, being often as long as the

blade.

Behar 1—4000 fr, (Parasnath), J. D. H., but [ have seen no undoubted specimens
gnmk ur:l:; area ; that marked E, quinquelocularis in the Cal. Herb. I regard as E.
ookeriaria,

Nore—Two other species of Erioleng are recorded from Behar and
Orissa in the Cal, Herb., viz.!
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4, E. Stocksii, I.{ & T.T.

Rajmahal Hills, Kurz.; Manbhum, Campbell.

The specimens appear to be distinguished from E. Hookerianz, W. & A., by the
very narrowly ovoid buds, much longer than the laciniate bractecles, and by the
_ lagavas heing thinner It seems to me o a

a1 _a imenmsrree sar vha undercida
BICHAfc T[OMIICMILnL OF uiic BUinSisaaies s &

variety of E. Hookeriana.

5, E. spectabilis, Dlanch.

Bebar, 1—4000 ft, J. D. H.
This is only a leaf specimen with a broken capsule, with valves 1* long and

mbercled. It tmight be B, Hookeriana.

B TAELnES. SCETNE

7. PENTAPETES, L.

¥lowers axillary, with 3 caducous bracteoles, Sepals 35, lanceolate
persistent, connate at base. Petals 5.. Stamens 20, in 5 groups of 3
each, alternating with 5 staminodes, which are nearly as lnng as the

tals. Ovary 3—35-celled, cells many-ovuled. Capsule loculicidal.
g:eds 8—12, 2-seriate in cach cell. Cotyledons plaited, Z-partite,

1. P. phcenicea, L. Barehaha, S.

A pretry branched herb, 2—8§ fr. high, glabrous, or with a few
scattered hairs, easily recognised by its long, lanceolate, sharply toothed
or crenate-serrate leaves, 3—5” long, with only 1 primary nerve. Flowers
large, red, nodding on short 2-flowered peduncles. Sepals stellate and
bristly. Capsule sub-globose, bristly, axis woolly. Seeds sub-globose,
dotted.

In wet places, not coromon. Purneah! Santal Parganas, Wood.
Fls. Aug—Oct. Fr. Nov.—Dec, The root is used medicinally, Camp.

8. MELOCHIA, L.

Herbs or undershrubs more or less pubcscent. Flowers small, chus-
tered or panicled. Petals spathulate, marcescent. Stamens 5, connate
| S, [ I g, T i & R | . b s TP N | [ g I 1. b [P LR I | T Lo e
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straight, cotyledons flat.
1. M. corchorifolia, L. Thuiak’, §.

An undershrub with oblong-ovate serrate plaited leaves, 1—3” long,
with rounded or cordate base. Flowers small, white or pink, collected in
depse heads. Calyx tube '127, surrounded by 4---3 bracteoles ‘25—-33"
long. Capsule depressed globose, pubescent, S-grooved.

Common in waste PlElE-E-S, hunds of rice fields, etc. Fls. and Fr. ras.
The L. are eaten as a vegetable and the stem yields a fibre.

9. WALTHERIA, L.

Fierbs or undershrubs. Flowers smali, clustered. Petais oblong-spathu-
late, Stamens 5, tabular below, Ovary l-celled, ovules 2. Capsule 2-
valved, I-seeded. Embryo straight, cotyledons flat,

1' Wr iﬂdiﬁﬂ, L.

A perennial, hoary-tomentose undershrub, 2—4 fi., partially dying
down in some sjtuations, and shooting our again in May and June.
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Leaves velvety, ovate or ovate-oblong, sub-plicate, toothed, with S-nerved

base, larger, 2'8” by 112", rarely 3” long. Flowers
axillary, sessile, or statked dense capitate cymes, with small lanceolate
bracts and also running out into leafless spikes, Petals -16—25", narrow

owmong, with a long claw. Staminal tube with 5 oblong anthers without
staminodes. Capsule "08”, ovoid, villous, 2-valved, with 1 black seed.

Especinlly on rocks in ppen dry jungies, also common in waste land., Fls. r.s.

10. ABROMA, Jacg.

Flowers 2-sexual. Petals curicusly shaped and often with long appen-
dages. Flowers large, 27,

A. augusta, L.

A large shrub with cordate, ovate-oblong leaves, 4—6", and large
purplish-yellow flowers; is occasionally seen in Indian gardens. It yields
a good fibre.

11. GUAZUMA, Plum,

A stedl a cly tornentiose or pubescent tree with small flowers in axillary
cymes Sepals arly free, sometimes two or more coherent in pairs,

Petals 5, clawt:d hm}dcd and apex terminating in two slender ligulate
appendages, Staminal tube with 5 lanceclate lobes {staminodes?), alter-
nating with § groups af 3-fertile anthers, nearly sessile, on a short
knobbed filament. Ovary Slobed and -celled, sunk in the staminal
tube. Owvales numerous, Fruir oblong, woody tubercled. Seeds many,
albumineus, 2-seriate, embryo curved, cotyledons leaty folded.

1. G. tomentosa, Kunih.
A moderate-sized tree with lanceolate or oblong-lanceolate, often

falcate, very obliquely cordate-based acuminate serrulate leaves 2-—4-5%,
which are closely covered with stellate bairs both sides, those on upper
swrface ve Iy short, Base 3—7-nerved. Petioles -2—3". Flowers yellow.
Sepals -157, stellate tomentose. Seeds ovoid, grey.

Often p],amcd. Maobhnm, Camph. Herb.! Very common in Cuttack station!
where it grows inte a fairly large tree, and is sometimes called * Bastard cedar.”
Fls. April—Juoly. Fr. Feb—June.

The fruit, though capsular in appearance and decply 5-grooved, is not debiscent.
Tt remaine om the tree and falle atr the next ﬂnwrﬂn# perind.

12. BUETTNERILA, L.
Trees, shrubs or herbs, sometimes cllmbmg, with simple, entire or

fﬂﬂf‘\ﬂl‘l I!l‘.’l"'l'lll:ll.'! -E'l Frrasy il ‘ 1'! nmﬂ‘l LTI Y MO Feldd a ol Tl ﬂr""ﬂ“
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umbeilate and panicled. Petals with a hooded base ancf variously
ghaped horns or appendages Staminal tube short, with 3 ferl:lle

anthers and 5 starminodes. Ovary S-celled, cells 2 avuled. Capsule
vnrlnhnmﬂ mare or less m‘-lnnﬂnﬂ sontifracally B.valved., Colle l-zeeded.

Alburnen 0. Cotyledons folded round the radicle, plumule lobed.
1. B. herbacea, Roxb. Idel sanga, K.; Deku sindur, 5.

A branched herb with a perennial woody rootstock, distant ovate-
lanceplate, acuminate, toothed leaves [-—2°3” long, and axillary cymes
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of small purplish flowers, remarkable for the long slender tips and 2-fid

comendames of the petals. Capsule softlyv apiny, "25% diamerer.
Appricages P2 I C J h s

Throughout the hill area south of the Ganges, chiefly on rocky ground in the

forests. Fls, June—Qct
The rootﬁmc{; is ground and rubbed on swellings of the legs by the Kols. 8

also used in combination with Bael frujt, hesel gum and Banyan mot in cholera
and diarthoea, It is given in the female complaint, known in Sanrali ag

perdbol,” Camp.
2 B, aspera, Colebr.

A large woody climber with large, cordate, sub-orbicular or oblon
leaves, with & basal nerves, and the minute flowers in axillary, hoary
CYINose panicles,

Rajtnahal Hills, Prain. Fla, May-—June.

1 rutlier doubt this plant being now a native of the province. It is described as
a tree in the F. B. 1. and Bengal Plgmts, but all the herb. sheets I have secen which
bear remarks as to its habit describe it as scandent. I am unable to find any
specimens from the Rajmahal Hills or elsewhere from B, & . either ar Caloutta
or ai Kew. The flora of those hills has, bowever, become terribly impoverished

within the last fifty years.

FAM, 28, TILIACEZ.

Trees, shrubs or herbs, with the general characters of Malvacce but
leaves rarely deeply lobed, flowers often small withour an epicalyx.
Sepals 3—5, usually free. Petals as many, rarcly 0, free, usually imbri-
cate. Stamens (sometimes few in Triumfeita and Corchorus), free, or
sometimes S-adelphous, but not united Into a tube, aften on a gono-
phore ; anthers 2-celled. Ovary 2—I10-celled. Ovules anatropous. Fruit

various, often drunaceons ar deenly lohad, Seedz | o manv, e:gg_riﬂ;_'l_f_‘ei
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usnally albumincus. Embryo straight or slightly curved,

1. Small trees, shrubs or herbs. Anthers opening by slits, nsually very short
A. Sepals connate below. Anthers subglobose,

Small tree nr shruh, scaly }. Browwnlopwia.
B. Sepals free.
Herbs or undershrubs, Fr. small, dry, echinate 2. Trimmfetta.
Herbs, Fr. capsuiar, not echinate . 3. Corchorus.
Trees or shrubs. Fr. drupacecus with 1—4 pyrenes 4, Grewia,
2. Trees. Anthers opening by terminal pares, linear.
Perals inciseg. Fruit drupaceous 5. Elsencarpus.

1. BROWNLOWIA, Roxb.

Trees or shrubs with scaly or stellate indumentum. Leaves entire
with 1—2 secondary nerves from near the base. IFlowers small, in
terminal and lateral panicles. Calyx campanulate, 3—5-cleft. Petals
4—7. Stamens many, united at base into 5—7 bundles, filaments free,
'Demammnvenielng B 7 Ltel I Wb o sk s liomilod s e amenn Jor T A tle msa n1ike
[ NI ELW ) lJ"'_'." FYILLLL)] LI Dlﬂll_l.'ul.l.ﬂ, ]_J.ELI.J.-C.I.LL- LW N Lol ring., ..L'.I_'L.I.I.J_l'q,.-l.ﬂ Ll ¥ AT o

lobose. QOvary of 4~5 nearlv free carpels. Ovules 2 in each cell,
collateral.  Styles long, free or coherent. Fruit sub-follicular, follicles

2-valved, I—seeded_. Albumen 0. Cotyledons thick, fleshy.
1& B- ]ﬂncmhtﬂ., erh.

A small tree or shrub with lepidote twigs, narrow lanceolate acumi-
nate leaves, 4—6” long, whitish, scarcely silvery beneath, and small
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fiesh-coloured 2-sexual flowers, in short axillary and terminal cymes,
covered with brownish scales,

Tidal forests of the Mahanadi Delta, common! Fis, May—June.

L. closely lepidote beneath, {ateral basal nerves ohlique, very slender and shors,
otke: sccondary nerves spreading, fine, scarcely distinguishabie from the reticulate
intermedigte.  Petioles -3—47, mes +5-—1-5". Calyx '13—2% long, clefr about
half-way down, lobes obtuse, lepidoete. Petals scarcely clawed, narrowly cbovarte,
25— 27", Torus scarcely elangated. Staminodes linear or ljnear-lanceclate, -1-—-15",
sornetimes with rudimentary anthers. Follicles {very old) cariaceons, 4%, widest
at top, truncate,

2. TRIUMFETTA, L.

Herbs, undershrubs or shrubs, with simple, serrate or lobed leaves,
and small yellow flowers in dense cymes or fascicles, which are axilla
or run out into interrupted spikes or racernes. Stamens 813, on a
fleshy glandular torus. Ovary 2—35-celled, ovules 2 in each cell. Style
fitiform, stigma 5-toothed. Fruit with spines or bristles, usually hooked,
indehiscent or tardily dehiscent. Seeds 1—2 in each cell.

Flowcrs open in evening and remain open tll following morning,
rarely during mid-day.

I. L. lanceolate or ovate-lanceclate, tapering at apex.
Shrubby. Fr. densely hairy, spines with patent hairs 1. pilosa.

Herbaceous.  Fr. glabrous, spines glabrous or with

few hairs . . . 2. annud.
2. L., some or all orbicular, apex romnded or 3-lobed.
A, L, bairy, but not tomentose beneath, cpen lobed.
Herbaceous. Spines of fruit hispid-ciliate 3. neglecta.
Herbaccous or suffruticose.  Bpines glabrous 4. rhomboidea.
#. L. white, tomentose bencath, not lobed 5. rotundifolia.

1. T, pilosa, Roxb.

A shrub, 3— fr. high, with stellate-hairy stems, and simple, ovate-
lanceolate, subcordate leaves, softly stellate-hairy both sides. Conspi-
cuous in fruit from the heads of hooked spines, "75—1% diam,, including
the 25—'3” long hairy spines.

Shady moisi woods in Singbbhum apd Palamaul

Fls. Sept—Nov. Fr. Nov,—Jan

The flowers gpen in the evening.

Stellate hairs on stem with red bulbous bases. L. attzin &7 by 2-757, pale and
densely hairy heneath. Petiole -5—27.  Stipnles -25”. Se¢pals -3—47, linear,
atellatc-hairy, apiculate. Petals lincar-oblong or oblanceslate, 257, spreading.
Stamens 19. Fr. 4-celled, B-seeded.

2. T. annua, L.

A herh with the stems and branches usually pubescent on ene side
only; leaves smaller than in T pifoss, and often more ovate and
labrescent, except for a few hairs on the nerves beneath. Fruitin
eads smaller and quite glabrous between the spines, which are gla-
brous er aliate,

Behar, Kurz!

It is & species of moist regions and the Bebar specimen was probably from
Turneph,
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3. T. neglecta, W. & A.

A herb often flowering when 4” high, but artaining 2 ft, when it
closely resembles rhombordea with the li::zuw.&-s ovate or rhomboid, simple
and 3-lebed, densely stellate-bairy beneath. Froits ellipsoid, pubescent,
with the spines hispid-bearded, usually on one side only, straight, or
some hooked.

Frequent in Chota Nagpur, Singbhum! Hazaribaghl

Fls,, Fr. Sept—Dec.

Fls. sometimes found opev in the afternoon. It is perhaps scarcely more than a
vatiety of the next species.

4. T. rhomboidea, facq. Chikii, H.

A swuter herb than the last, or an undershirub, 34 (&, with more
or less pubescent branches, and mostly 3-lobed, 5—7-nerved leaves,
hairy beneath, but simple hairs usually predominaring, Fruits ellipsoid
or subglobose, ‘25" diam., including the minutely-hooked glabrous
spines.

Very common everywhere, attaining ite largest size in damp shady places, Fla,
Fr. Oct—Jan.

Stems unsually tnare pubescent on one side, Lower L., with rounded bases
attalning 5-5% long and broad, 3debed and coarsely toothed, with a FPE.tiiﬂt up to
4% long; upper L. gradually smaller and uppermost lanceolare. Fis, fascicled,
axiliary and Tunning inro termipal spikes. Sepals linear, -17—2%, apiculate.
Petals oblong or spathuolate, somewhat shorter.

Yields a soft glossy fibre. Mucilaginous.

5. T. rotumndifolia, Lam.

An unandershrub, 3—4 [, high, with sub-orbicular, scarcely lobed
leaves, '5—-1'§” diam., whitc tomentose beneath. Fruits gin'huse or
ellipsoid, “2--'25" long, including rhe small hooked spines.

Open waste ground, in dry places. Western districts of the northern area only,
Behar, Kurz! ¥la., Fr. Sept—Dec.

e e e e I e e W

3. CTORCHORUS, L.

Herbs or undershrubs with simple leaves and small yellow flowers,
on axillary or exira-axillary, often leaf-opposed peduncles, Stamens
free, dipiostemonous or indefinite, on a short gonophore. Ovary 2—é-
celled, with short style and concave stigma, Capsule linear or globose,
2-Evalved, sometimes transversely septate. Seeds many, embryn curved.

A, Capsule globose. L. usually tailed . capsularis.
B. Capsule much longer than broad.
1. Eapsule without distinct horns or beaks, ’
Stamens many, some or all the L. with a pate of taila
near the base, capsule smooth . . + 2. olitorius.
Stamens many, L. rarcly with basal tails, capsule rough 3. trilocularis.
L a et —aa e, R : Esercrelars
Z. Capsule with 3 spreading or erect horns.
Capsule 3-winged and 3-angled 5. acubangulus.
Capsuile terers . 6. iridens.

1. C, capsularis, L. Pat Sanpar, Vern,; Kaskomray, §.; Jute.

A herb 2—4 ft, or attaining 6-—7 ft. in cultivaton, with lanceolate
or ohlong acuminate, rarely ovate-lanceolate, serrate leaves, 1'5--3'%",
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(or 3—6” in cultivation) long, Base of leaves sometimes tailed as in
: 3 essed, globose, muricate, S-valved.

Wild in most districts, TIn the forest at Beriah (Palamau)!  Usually in the

open. Manbhum, Campbelll Fls rs. Fr. Ocu
This appears to be the gpecies most genemally cultivated, bot except in Purneah
and parts of Orissa the rainfall Is in general not sufficient for it, and it is nowhere

grown on a large scale as in Eastern Bengal.

2. C. olitorius, L. Hatempa, Fo.; Bir narcha, s ; San-par, H.; Jure.

R N R [ | y I e n 1

J-'Ij'L hﬂi’h, i'i'i itﬁ Wﬂd TOTy Ol L—=3 1Ll. high, LHLICT iT.'i Cﬂltiﬁ'ﬁtiﬁﬂ,
with glabrous stems, clliptic to ovate, rarely ovate lanccolate leaves,
2— 4" long, serrate, and with two of rthe serratures near the base of
some or all the leaves produced into long, very slender tails, Capsule

uguallw 5_1.'911:..711-"] 1‘5_2‘.5” ]ﬁnﬂ'_ ﬂlnhrﬁnc ar 'I‘IFH'I"I}F 5.:.;-_!, ahrﬂpf:l the tim

Eah W eendy airaa [~ R An-SRnia llbl‘“’ Lighy A

usually 5-lohed but not horned, cells septate between the seeds.

A very common wild plant, occcurring in open lands in all districts in the
rains! but net widely culiivated in the province. The principal centres of culti-
vation are Purneah and parts of Orisea. In Mayurbhan] two varieties known ae
Sitajganji and Desht jute are grown. Fls, ¥Fr. r.s, chiefly Sept.

L. nearly glabrous or hairy, base rounded, 5—6-nerved, secondary nerves 56,
fike and distinct. Petiole -75—2". Stipules -33—-45”, subulate, with filiform tips.
Fle. 2—3, on a very short peduncle. 'Fhr_- flower buds are broad, obovate, heeked
with the soh-arigsrate tips of the petals. Yonng Fr. hispidvlows.

The young plant is eaten as a vepetable

3. C. trilocularis, L.

A herb with linear-lanceolate, lincar-oblong, or more rarely elliptc-
oblong leaves, 75-3'5”, crenate-serrate, sometimes with slender basal
tails, usuallv very pubescent. Petioles short but slender, -25—4.

Capsule very slender, 2—2'5”, scabrous, septate on the valves between
the seeds, usually 3—4-valved.

Not common. Gaya! Parasnath! Fls, Fr. June—Oct,

4. C. fascicularis, Lam.

Suffruticose, 3 . high, with narrowly ohlong or ohlong-lanceolare
leaves, ‘3--2-3", serrate or serrulate acute, and leaf opposed clusters of
linear, densely pubescent, or pilose subterete capsules, "5—75" long.

Singbhum! Saidope Forest, Palamau)! Santal Parganas]! FL rs. Fr. Oct,—Nov.

Branches glabrous or with a few hispid hairs above. L. somewhat tapering te
the 3-nerved base, pearly glabrous, with 5--10 oblique secondary nerves raised
beneath. Petioles hispid on Upper side, -2—3", Stipules livear acuminate, -15—27.
Fis. 17" diamn. Peduncle 0% in Fr, 3J—J5-flowered, rfometimes laterat or sub-
axitlary. Pedicels hardly any. Capsules fascicled, shorily peaked, 3-celled, beak
minutely 3-loabed. Seeds about 8 in each «cell, ends truncated.

5. C. acutangulus, Lam,

A species more closely allied w C, olitorius than are the last two.
Erect or diffuse with broadly-ovate to oblong-ovate leaves, "7—2%, raﬁ'elgf
3” long, with the base occasionally tailed as in okfitorius. Capsule -5—17,
6-angled, of which 3 of the angles are alate or sub-alate, apex with
3—4 suberect or spreading beaks or horns.
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Prefers shady places, and often found among rocks. Siegbhum! Hazaribagh!
}'Jlgnbhl_jm! Fl. By =

r o wn MIwr Thowa annagr tn
=¢F R ae Rufl. L} LELIY. Ll

tirn Yariariee
iiETE aAppear ne g -9
e Suberect with L. br

: oadly ovate crenate, }—3", often rounded ar apex. Peticles
-4—1*, hairy above,

Diffuse with lanceclate-gvate L. 513", crenate, serrate or serrulate, acate.
Peticle “7—3", hairy,

& O twidoms. 7
s

- = AEIR) Ao ¥

Said 10 be found in Tirhut (B.P). I have seen no specimens from our area.
According ta ¥, B, 1. the L. are Hnear-obleng or lanceolate, 1—3" by '5—1", with

Pui{ﬂ-ﬂ 17257 Capsule 1—2", cylindric, tetminated by 3 spreading points.

4. GREWIA, L.

Trees, shrubs, or rarely undershrubs, with stellate pubescence, simple
3—-T-basal-nerved, serratc or sermlate leaves and yellow or white flowers
in axillary, sessile or stalked clusters or umbels, rarety panicled. Sepals

free, often white or yellow within. Petals shorter than the sepals,
usually with a large gland with a pubescent rim at the base, or almost
wholly reduced to a nectary.®* Stamens hypogynous, usually on a short
gonophore*  Ovary 2—4-celled. Style 1, with a more or less deeply-
lobed stigma, Ovules 2-several in cach cell.  Fruit often lobed, of [—4
TFE“EB: enclosed in a succulent or ultimately fibrous mesocarp. Pyrenes
l—Z-seeded. Seeds albuminous, with large, flat, thinly-fieshy coty-
lédons. Germination epigeal, cotyledons nearly nerveless, sub-sessile,

A. Fls. white, ar sepals first white then becoming dull vyellow inside. Shrubs
cxcept sorpetimes 6 and 7). Gonophore usually with a cornice which is
Tte oy densely clliate.
Climbing ar straggling shrub, Fls, large, -7—8”
long, terminal and becoming leaf-opposed
2. Ereci for straggling in 4}, Fls. axillary.
4. L. very broad. Fr. large, globose.
Sepals  -25"—3”". Fr. green or vyellowish,

1. vhamnifolia.

coriaceous . . . . 2. aspera.
Sepals 5“—7". Fr. purple, epicarp finally
b. Straggling, L. oblong. Sepuls '3—5. Stigmas
4, linear spreading.  ¥r. stellztcly hairy 4. fluvescens.
¢. Erecr shrubs or underghrubs, L, bparrow ot
abiong,
Scpals  -25—3" long.  Siigmas capitate with
radiating papille, Fr. depressed, more or less
lohed.
L. lincar to oblong or ablong ovate. Peduncles
very shorg 3. hirsuta.

L. Mnear, white beoeath. Teduncies siender
d. Trees or large shrabs, L. lanceolate or narrow
elliptic, Fr, didymous or 4-lobed.
L., 1*&—4”. Sepals 2—3" long 6. multifiora.
L, 3—9". Sepals -5—6" long 7. disperma.

AU NN, PR . T
VELF, FIE[ECIETIiILMA,

e e,

* The MNectary may be present or absent in one and the same species, hough
FPPE‘“:“‘? it {8 constantly present in some. §ts presence or absence is usually
cerrelate X

with the length of the ganophore, rhe latter being very short or
absedt when {he nectary is absent,
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B. Fls. bright yellow, always axillary. Gonophore present
_or absent, pubescent or tomentose above,
. Trecs.
a. L. ovate or oblong, very oblique or auricled, or
cordate at base, glahrescent. Porioles over -5”
long, slender.  Sripules mosdy falcare and
auricled. Fr. didymouns . . . 8. tilizfolia,
. ovals or uhion% rarely erbicular, obligue or
sub-tegular at base, persistently tomentoss or
hoary beneath, or if grecn, then petiales short,
stout and tomentose. Fr. pot didymous.
Bark dark, mugh. L. grey-green when adult.
Fetals 2257 . .
Bark light, smooth, L. white, tomentose beneath.
Petals under -2% 10. elustica.
L. green heneath . . viEf. vesiiida,
¢. L. very breadly ovate or suborbicular, green
beneath.  Peticles stout.  Peduncles leng.  Ir.
purple, -3—>5% diam. . . 11, Hainesiana.
2. Shrubs. Peduncles slender jn all.

o
r-l

%, ruinndifolia,

L. orbicular, cuspidate, white beneath, tnot

coneare . . . 12, asintica.
L. rounded at tip, mostly with cuneate base,

green, racely hoary beneath . 13, supida.
L. lapceolate, always white heneath 14, Rothii.

1. G, rhamnifolia, Heyne, Syn. G. crientalis, F, B. I

A large cdimbing shrub with leaves mostly 2-5—4”, pale green, ovate-
lanceolate, acuminate, serrulate or crenulare, nearly glabrous. Flowers
large with sepals -7-—8" long, white vr yellowish in terminal and leaf-
ﬂpposed, few-flowered umbels. Drupe ‘56" diam., dﬁPrESSEd, gl()hnse,
faintly 2—4-lobed, hairy and yellow-tomentose,

Puri, in rocky forests! FL May—Jupe. Fr. Sept.—Dec.
L. attain 5 by 2-2”, few stellate hairs heneath, base rounded or obrse, 3-

nerved, but sometimes with two small additional nerves, secondary nerves above
bazal 3—5. Petiole -1, denzely stellare. Peduncles -25—47, bract= linear, :37. Buds
ovoid, strongly ribbed, tomentese and hirsute. Petals -17°. Gonophore short, to

j-ridged. 5Style very stout, and stigma 4-lobed. Stones of fruit several-secded,
Pedicels in fruit stout, +5—7" long,

2. . aspera, Roxb. Syn. G. abutilifolia, Indian Trees, ¥. B. I. (?};
G. sclerophylla, F. C. N.

‘A I et 'I'I'E]'lt]' l:l]"l‘!"'l'll"l "Jl"l.l"ll‘l‘f .-I'1 '.F‘l' ]ﬂ';rl'l‘l r'.'li".l'-‘ll'l'?’ Tlf;fl"‘l ll"‘lﬂf’r LTI Attt
i R A LA Diii by CLLTFRLEL PR e RLAgAFy Eolafeay ¥ LS anea % LA Al AR AE LAY o

branches, twigs densely stellate. l.caves large, roundish or broadl
elliptic, often somewhat 3—4-lcbed, serrate or denticulate, closely stel-
]au::}mbescent, especially beneath. Flowers -5—7” diam., white in sub-
sessile axillary umbels. Petals ‘08—1” long. Fruit globose, -75—17
diam., with 2—4 rugose pyrenes.

Chota Nagpur, occasional: Singbhutn, on wooded slopes! Manbhum, Camp.
funder G. wliosa)! Orissa: Ehurda! Euhuri Forest!

Fls. April—Aug. Fr. Sept.—Feb. More nr less evergreen. Young Y. appear
with the Fls., or somewhat before.

Innovations very tomentose. L. about 3 at time of flowering, astaining 4—8,
stellately scabrid above, base rounded wirh three strong and two weaker princlpal
nerves, tertiaries strong, scalariform, Petioles '5—17, often slender. Pedicels
-1—1-5*. FlL. buds short ovoid, 2%, densely stellate tomentose. Peduncles -257 ar
less.  Sepals yellowish with age, -3"——4%.  Petals with large gland, cniire or
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noiched. Gonophore long with hirsute tufts above. Ovary densely hirsute.
Srigma steliately 4—5-lobed, the lobes deciduous, teaving it capitate.
N.B—The old, dry fruiz remains long on the branches, It is much shrunk in

mmme TR ERL OB A -

herbarium specimens, and usually described as only 3357 diam.

3. G. sclerophylla, Roxb. Syn. G. scabraphylla, Roxb.; Dapher, T4.;
Phalsa, Beng,

A shrub or undershrub usual] sending np many erect, strict, villosely-
romentose branches 3 ja high, from a perennial woody stock with large
eiliptic, ovate or obovate leaves, 4--97 long, denscly stellately tomentose
or villous beneath and with very thick stout petioles. Flowers large,
white, 2--3, umbclled yn short peduncles. Fruii globose, -7—9” diam.,
pul'Plﬁ globose, “lfimﬂtely with crustaceous rind, hairy.

Commoi in high grass lands, especially those fit for Sal, along the foot of the

hills, Champaranl ¥, April—Tune. Fr. Oct—Nov. BShoots, where I have seen
it annually burnt, ;

Much more sofily and p.emigmnﬂ}lr Lairy than in G. aspera, and habit differen:.
lly

L. *Eﬁth ihree very etrong and usualfly two lecss sirong bosal nerves, venation much
as 10 dspera, MWargin with small sub-glandular and hairy unequal teeth, npper
surface rugulose, more or less plabrescent, hairs less stellate and scabrid than in
aspera. Petiole -39+, mugﬂf with some large glands at the top. Pedoncles
3—3", Sepals -5..7% tomentose. Petals about half ag long, obovate. Gowpophore
short of lﬁng, densely hirsute above. Siigma with [unr large lamelliform lobes.
Hairs oh fl“u_l't, though stellate, have the branches parallel, not radially spreading.
The fruit s eaten. Tt is said o be cooling.

4. G. ﬂiﬂre:cgn;, Juss. Syn. G. pilosa, Lamk. (F. B. L, ctc).*

A Iarge straggling shrub or sub-scandent, with sharply 3—4-angled
steins.  Branches, leaves and inflorescence hirsute, with srellate hairs,
not Villous. Leaves oblong or sometimes broader upwards, but sud-
denly narrowed ar the tip or more rarely acuminate. Flower buds
oblong, mostly constricted in the middle, ‘3—'5" long before opening,

Sugmas 4, linear, spreading. Fruit closely covered with very short
gtellate hairg,

A rare plang in our area. Hazaribagh, Pachamba, Camp.! Paraspath, Anderson.t
Ranchi, Wood.  Flg, July—Oct. Fr. Dec—Jan,

I:Iaml'g dlstingulghable in flower, similar to game states of hirsyta in leaf, from
which, however, iy may be distinguished by the habif, the stif not seftly villous
halr® o8 the branches and fruit, which break off with age, leaving a stellate bage,
aleo %}' ihe yemarkable short medjanly-constricted, terminally, dilated and cup-
IEI']"il:'ez,,E‘ﬂ""l\tiﬂ}'ll'ln:m&. which is recognisable in fruit and after this has fallen,

h'l! 1% g &% her 1.EH  saish wooanded an cobrncdoie hose  afise  daczleles
ﬂrulat& ) L LLr T L = o3 TrELAL I.Lr':.vl 1R L :L AL CLSL b LAy u:::.-u. uuu.l.u:'
Fli T Secondary nerves 4—5.  Petiole -12¥,  Peduncles fow, -25”.  Sepais

_Petals mere thae half as long, bifid. Antbers with a few long hairs
Ovary hiraye,

B. G. hirsuta, Vanb, inc. G. helicterifolia, Wall. Syn. G. polygamat

L e
I S = PR .

* G. tiloss is sometimes called & small tvee, Our plant is mever athoreous. A
speClllen in Caf, Herb. in bud called G. pilosa is Guazuma tomeniosd.

'€ Dlant from Parasnath included under G. flavescens at Kew is not this in
0¥ OPiblon, bur rather one of the numerous forms of &. hirsuta.
. » Polypama, Roxb., is ot the narrow-leaved shrub deseribed under that natoe
iz the F'"g y* and by others. Roxbutgh's original drawing shows broadly
lancfoiale jenves and short peduncks. Nor can 1 follow the new determuination
of G- polygama in the Flosa of Madeas, as in my very complete series of these
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F.B. I, etc.; G. pllosa, Roxb.; Gursukri, H., Kharw. ; Kukur bicha,
H.; Seta kata, seta andir, seta beli, S, K. ; Sonaranga, Or.

A shrub, usually ['5--3 fr. high, with many stems from the root,
tomentose or stellately villous all over, with leaves varying from linear
ta ovate-lanc¢eolate or brnadl}f Dbl:mg, serrulate, very 51]_{)1'1;1}? Peti{)led’
usually acuminate, stellate tomentose beneath and also closely stellate
above when young. Flowers polygumous or dicecious, buds ovoid, under
"25”. Flowers depressed, more or less lobed, 25—4” diam., yellow,
1lose, with long deciduous hairs oy [var. helictertfolia somet)
glabrous,

Throughout the whole province, chiefly in open forest, comimon, Fls. July—
Sept. Fr, Nov—Jan.

Very variable. The following forms occur:

a. G, hirsufa proper (G. hirsuta, Roxb., and perhaps G. pilosa, Roxb.). L. lanceo-
late to ovate lancenlate, hanty or pale velvety and denscly clothed with srellate
and pilose-stellate hairs beneath ; hairs deciduous above leaving a simple base {cp.
flavescens). Peduncles few or clustered, equal o petiole. Pedicels as long. Fls.
opening white, turning wvellow, and finally brown.

Sepals 23" to mearly -3”. Petals -I—.14", oblong entire, blade net much longer
than the gland. Male gonophore cylindric, bur slightly expanded into a sinuous
cornice, the top of which is Ecns»’.'.lgr pilose. Stamens 45 or more, much longer than
the hairs. Herm. f3. genophore without a cornice, and hairs exceeding rhe
; pe e [k hi 3 [+ dee 4 on purs N o] Lo

froic the bairs of the gnnophore spread beneath it. Commeon.

A. polygama. L. large and rather metnbranous, often 43—5" by 16%, green
beneath, with 3—4-nerved base. Peduncles very short. Tr. scarcely lobed. A
very distipet form, Palamau! Hazaribagh!

Y. helicterifolia, Weall. Syn. G. angustifolia, Wall. ; G. polygama, F. B. L,
not Roxb,

Stems very slender, L. very narrow, white, with a very fine tomentum bettween
the raised nerves beneath, 2-5—4 long, under 737 broad. Peduncles 1-—4,

alapn s oesmimimes 1.3 haie s1orenller ol o Afnle céonsmnmo alimiae W1 ol [ =X e
O OOLT, ALWEININE 174" p UUl UoUuday 0010, Fidit Uiy sl ov Uiy o el L AL

in herm. fla, slightly exceeding the hafrs, Fr. sommetimes green and shining when
oung, smaller apd withont hairs, or with very shorr, delicare, stellate hairs,
ut at other times more as in type, usually subequally fajntly 4-lobed above,

Ramnapar hills of N, Champaran {typical helicterifolid)! Scrub jungles in the
west of Palaman (dlightdy more hirsute)] Many other forms may be found; even
broad-lecaved ones with long peduncles were collected by me i the Central
Provinces.

The friir of ail varieties is pleasant eating, with a vellow ar brown crustacesus
rind when ripe. [ is given in diarthoea and dysentery. A decoction of the leaves
is also said 10 be used.

6. G. multiflora, fuss. Syn. G. scpiaria, Roxb.; Pansaura, H.

A shrub or sometimes a tree with slender twigs, sparsely scabridi
pubescent with forked hairs, broadly or narrowly lanceolate or eblan-
ceolate pale green leaves, usually 1'5—4” long by -5—13" broad, and
white flowers ‘5—7” diam., succeeded by didymous fruits, each Jobe
*2—25” diam., again slightly 2-lobed, black when ripe. Peduncle slender.
"3—9, solitary.

forins 3-nerved leaves are often ot the same plant as slightly-lo
d-nerve . . . - Jabed , [ ] +|-

bed fruits and
L] Lt = 1A 1 €] [ | 3 H TR O] a B ” i 1
of basal nerves and depth of lebing of the freit are very variable characters.

LHOTI DITEC

1R,
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Neorthern iract, Northern Purneah common, as a shrub or a treel Mals of Purd,
as a shrul, sometimes sub-gregarious! Fls, June—Sept. Fr. Oct—Jan. Evergreen,
Tencws leaves Apnl—May.

Auvain 3 fr. girth. Hairs on twigs and pcduncles somewhat scale-like. L.
glabrous or somewhat stellate-hispul on the netves, often with quite small ones
{under i”) below the ordinary leaves. sometimes obovate acuminate, serrulate, hase
J-nerved, secondary nerves 3—3, tertiaries sub-parallel. Petiole hispidly hairy, -27.
Snpuies ftiform, 1527 Pedicels 2—6, '2—4%, thickened upwards. Buds
ohoveid, strigosely jomentose. Sepals -2—37. Petals 17 oblong, the blade about

as long as the gland. Gu.ophore denscly pubescent at top. b5tigmoa peltate with
several narrow labes.

Roxburgh states that it ferms good hedges.

7. G. disperma, Ro#tl. Syn. G, levigata, Vehl.; Gara Bursu, K.;
Marang jowar, S.; Patar, Th.

A small trec with shortly pubescent slender branchlets, narrow leaves,
green and somewhat glaucous beneath, usually 3—6" hy 12527, and

white flowers 1--1-53” diam., succeeded by didymous or 4lobed green
fruits, drupels 25277 diam,

Widely distribited, Champaran! Chota Nagpur and Banitat Parganas, common
along streams and nalabs!  Sambaipur, i sunilar places! Angul!  Porl, comment!
Mayurbhanj, commen o 3000 fi.t

Fle. June~—Oct. ¥r. Dec—Feb., Evergreen.

Bark grey, smooth, with slight horizontal stipular ridges, Blaze soft, thick,
white, with sireaks of light. brown,

1. marrow-elliptic or obiong-lanceolite, acuminate, serrulate, attainlug in moist
Yocalities ¢ by 3%, slightly ateliate benearh, hase acute, 3-nerved.  Seconda

nerves 3_5 Al crote RPerviilés distimet nn*;ﬁ‘tl‘"ﬁ_ 11';‘_.'1_.” pFr‘.ﬂﬂf‘lfﬁ -'T'Q—.—l
¥ » DEHIOUE, CYDER NETvillcsy aismol. ATRTIONE L2 . g b ] cres Ao -

Pedicels -3—75". Buds -5 long or more. BSepals 3-tnerved, 5—6". Perals less

than one fourth as long, orbicular or guadrate, glandular, with very small blade.
The wood dees not appear to be used.

8. G. tilisefolia, Fohi. Syn. G. asiatica, var. rilizfolia, Brandis; Jang
Olat, §.; Dhaman, Ahsing, Gonver, K.; Dhaman, H., Kherw.;

Dhaman, Dhamyre, Bhangia, Or.; Kultho (Muyurbhangy; Aints
Baranda, Gond.

A tree, usuaily small, with very broadly ovate to obovate, unegual
sided, obtuse or shortly cuspidate, usually crenate glabrescent leaves
with the base usually auricied on one side, slender petioles up 10 1
long, usually thickened ar the tap, mostly falcate stipules, and pedun-
cles usually much shorter than the petioles. Gonophore long, short or 9.
Fruit didymous (one lobe sometimes failing).

General thronghout the province in forest areas, attaining its best developtnent

in valleys and lower slopes of the southern hills. Fls, April—June. Fr. Sept.—Oct.
Deciduous April—May.

Bark nearly smeooth, sometimes with faint rings. Blaze fibrous, pink or red,

with fne alternating zones of crimesn and white, Attaing 4

Atains 4] fr. girth in the
Angul forests, usually smaller. It is rather wvariable.

f VLI T O3 o e] LEAVES lAYRe, 0 DI AN =3 Clabrons

at the time of flowering, mostdy auricled on one side, crenate, 5—7-

nerved and very distinet sub-paratlel cross nervules. Petiole -5—17, ve

young only tomentose. Stipules semi-cordate at base. Peduncles -25—3,

usually crowded and much sharter than the petioles. Buds shord

ellipsoid to obleng, somewhat tomentose, ribbed, Sepals under -25%
is iz the common form, Champaran to Orissal
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. 1. enly haif-developed at the time of fowering, nearl labrous, oblen
ovale, with sometimes sub-tegular base, but very fa%catﬂ arységmi-cnrd;tc stipﬁ]::
Fls. larper. Sepals over -25". Buds oblong, tomentoee, Peduncles shorter, ur in
somie plants as long as theix -5—77 petioles, ‘

Singbhum! Palamant Ascends 1o Neterhat, 3000 fr.

ng be 1an, 1;13:;;131 with G. vestiia,

v- ki only -devejoped, not over 35” at time of flowering, Sy
falcate while young. Buds globose and tomentoze or go : tﬂ:-ules e/
before expanding, Bepals aver 25",

Palarmau.

§ L. very membrancus, oblung to ovate with sub-regular or oblique base, half
developed only at the time of fiowering, Stipules linear or falcate, Peduncles few
Or many, slender and often as leng as petiole, 25, Buyds cblong, Lincar brac-
teoles sub-persistent (they are caducous in other forms) or caducous.

Santal Parganas! Kalahandi}

G. tiliwfoléz is the “Dhaman” por excellence, though other species sometimes
are called this. It is the best wood for banghies and other purposes where strength
and elasticity are required,

9. G. rotundifolia, Juss.

’ L]

- T L] 3
MTICS Tl 1l Jﬂ.ﬁ[.

Syn. G. orbiculata, F. B. I.; Mirga Chara
a Dhaman, H.

A small, usvally crooked tree, with broadly ovate, broadly elliptic
or orhbicular denticulate or occasionally coarsely toothed leaves, easil
recognisedt by the persisient tomentum or pubescence heneath, whidg
gives the tree a grey-green colour. Flowers very numerous, tomentose,
umbelled on slender peduncles which considerably exceed the young
‘2—3” petioles.

Lecal in open jungles,  Trequent on Ihe sandstones and conglomerates of
the Durgapur forest, Angull ¥Fls. Aptil—May with the new L. Old L. fall in
March.

Bark of old trecs ¢racked, datk grey. Blaze deep crimson with some lighter
streaks. L. young, often subequal ar base, old usually oblique. Principa) nerves

L i)

57, secondary few, tertiuries numctous, closc, strong scalariforin, Petioles 37,
often thickened upwards. Peduncles fascicled, usually twice as long, FL buds
Izrge, woslly, globose, or brmdl‘; ellipsoid. Fls, deep yellow, 57 diam. Eegala
25", Hnear. Petals -16*. Gonophore very short. Drupe grey-tomentose, sighily
2-lobed.

10. G, elastica, Royle. Inc. G, cinnamomea, Gamble ; Syn. G. vestita,
Wall. ; G. asiatica, Brandis (in part); G. celtidifolia (List of trees
of §,C., CP., Drummond in Journgl GL Botany, 1911%); Boror,
Gonyer, K.; Nanha Olat’, §.; Pharsa, Th.; Mirgi Chara, Or,

A tree with very tomentese shoots, usually oblong but also ovate or
elliptic, acuminate, serrate or serrulate, 5—7-nerved lcaves, tomentose
when young and often persistently white or tomentose bencath when
old, with oblique but not cordate base. Petioles short (usually uwnder
‘5" even in large lcaves), stout, uniform or gradually thickened

H H L o e ¥ < oy

= Y = o =
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& |1 2 5 e B
ew to many, usually stour, tomentose and divaricate, but sometimes
slender in var, §. Bracteoles narrowly linear or setaceous, more persistent

* 1 have now examined the Mzalayan material of Grewiz in the Calcutta Herbarium
and compared Jussieu's description of G. celtidifolia in Ann. Mus. Nai, 1804,
and do not think there is sufficlent evidence of Grewia slastica being the same

npcclcs.
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than in last, Buds subglobose to oblong, Gonophore present or absent.
Fruit glnbﬂse not didymous, under 257 diam.

Fr. Dct ]1n Deciduous, the new leaves appr.:arig on the same shoots with the
ils.

Atraing § ft. girth, but is commonty only seen up to 3 ft. girth, Bark nearly
stnooth, grey, thick, very white in young trees. Blaze in red-brown laminations
with white streaks. The layers are VergaC]:]Sc, but distinct afd upiform, apd the

ends of the fibres and the pores in the bast in alternate layers very distinct with a
lews, In young trees thwe blaze is soft and white. Twigs with usually red or
reddish-brown bark.

Sub.-sp. 1. elastica proper. Royles t}f%u:al form with lobed ovate
leaves, very tomentose, on some shoots atraining 117, is found
chiefly in the North- West Himalayas.

Forma « {G. elaiosiemodies Bot. & Hemsley?). DBammasuri, Th, Branches ofien

desnning BEhnnte whan onune with chaooo whits nr (foerma cduesmasisatl riafoane
SRLAA PRl SRR WAL ﬂvuu il SnimERY Trahvn Wi griRallo CRIFDHRITSUTRCG]  ERRRLS

tomentum., L. 3—5%, obliquely broadly ovate, acuminate or acute, persistently
white beneath when old, serrulate. Stipules breoadly linear or subulate. Petioles

3", Peduncles -3—75, Bracts linear or subulate. Buds large giobese to cylin-
drlcaI very tomentose. Sepals tomentose without, about -3—6”. Petals oblong,

"12—15". Ovary villous. Stigma capitate with much lobed or fimbriate margin, or
deeply 2-fid with lamellate branches. Fr. -237.

Ramnagar Hills, common! Chota Nagpur, especially on Parasnath snd the
higher hills] Also in the lower hills! Mayurbhanj! Angul (rare}l

Forma . Less tomentose. L. becoming quitc green henesath, but permanently
gtellately puberulous, attaining 6-5 by 3-5%. Singbhum!

Sub.-sp. 2. vestita, Wall (sp).

Forma y. Wallich’s type. Densely brown-villous on twigs and peduncles.
Peduncles very short and pedicels equalling or exceeding them. ILeaves oblong-
acuminate, st¢llately villous beneath, Sepals -22—29”. Petals linear-oblanceolate, 1%,

Found in Sikkim: and Nepal, Himalayas, but scarcely enters our province, except
perhaps on the Purneah border.

Formag §. Less densely tomentose or villous than elastica. L. oblong or narrowly
ovate, 3—6”, acarcely or very finely tomentose, ultimately green or hoary beneath,
finely acuminate. Stipules as long as petiole, linear to setaceous, but sometimes
with syb-anrigled base, Peduncle slendcr, 375", Pedicels shorter than peduncles.
Buds oblong or clavate before opening. Bracts setaceous, Sepals -3-—4". Petals
linear or hnear-ahlang, o] 22,

Gaya CGhats! Singbhum, frequent! Baud {called Baranga)l

The wood ia much valued, bnt is not as good as that of G. tifizfolia,

11. G. Haineuiana, Hole, Ind. For., xliii, 316. Syn. G. asiatica, Roxb.
non Linn, ; Phalsa, H,; Pat-dharnan, Kharw,; Olat, S.

A tree, usually small, but {(in our area) not at all shrubby, with
tomentose shoots, very broadly ovate or sub-orbicular, obtuse or shortly
cuspidate leaves, 4—7” by 3—6”, with regular or usually obligue, very
rarely cordate 5—-—'? nerved base, sharplz (ﬂften doubly) serrate leaves,

4 o 'I'I'I'!'\ r1Y i e 1'I| (g F-T-F o [+ ] r}bﬂ 'I'I'I'L F-% 21 [T 1 .A-.‘ e
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stout, uniform or clavate, ‘3—75”, Peduncles several up to ‘8", usually
exceeding the petiole. Flowers large. Gonophore long. Fruit purple,
globose, -3—3" diam., pyrenes 1—32, 1—2-celled.

Often culrivated in our area for s fruic. Ranchi! Palamau ! Manbhom t
Purnf.ahl  Muzafferpur?

Fls, Aprili—Mzy. Fr. June—July.
B.0.—7
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Bark smaoth, thick. Blaze thin brown, often with chicrophyll, thin, pale yellow,
or in older trees light pink streaked white, the harder and softer bast tissues
distinctly zoned. L. sometimes slighty lobed, often somewhat pubescent beneath
when magure, but green. Buds up rto -253%, ribbed. Sepals -3—4" lopg., Petals
oblong, half as long, emarginate or 2-fid. Stigma 4-lobed.

The Fr. is eaten and a sherbert is prepared from it. Kanjilal states that the
sweer-makers of Saharanpar use the mucilaginons bark to clarify sugar.

12. G. asiatica, L. {nor of Roxb.). Phalsa, H,
A shrub with tomentose shoots, sub-orbicular, cuspidate, sharply and

often coarsely doubly serrate leaves, 34" long, permanently white
beneath with regular or obligue or cordate 5—7-nerved base. Petioles
255, often slender and clavate, Peduncles usually many, long and

slender, far excceding the petioles and often 3—4 times as long, some-

i arrae 17 Tl pre 1owmwes anmmrmhoes Lo T'e1ir wod fea miemlodt
UINCS OVED ¢ . riOWOES aalge,  LONRAPIOTE Wng. YTl 1Cq (Lo pulpucd h

globose, ‘25-——3" diam., pyrenes 12, always l-celled only.
Cultivated only, and very rare in our area in the gardens of Indians, Rairakiwl!
Stipules lincar, subulate or lanceolate, variable as in the last, Fl buds broadly
cylindric or clavate. Supals -45% long, stellately pubescent or tomentose {as in
last), Petals oblong, 2%, jagged or entire, not bifid, gland with a wide fleshy

margin, pubescent towards the edges. 5Stigma with 4 shorr, rounded lobes, style
rauch thickened aboave.

The acid fruit is eaten.

13. G. sapida, Foxb. Syn. G. Campbellii, Wast (in descriptive cata-
logue); Barsa paker, &.

An undershrub with more or less perennial shoots (if not burni), from
a woody rooistock, with broadly coblong to sub-crbicular and chovate
rounded or obtuse serrate leaves, usually with cuneate S-nerved base,
very short petioles -1—25”, lanceolate or subulate stipules, and very
long slender peduncles '5—1'25% Fls, large, drupe globose, sometimes
somewhat lobed, with 1—3, [-sceded pyrenes.

On the hills and plateaux, ¢specially on fire lines and other grassy places
annualiy burnt, in all districts of Chota Nagpur! Northern area, in grass lands
tewards the northern boundary, Champaran! Purneah! Fl., Fr. April—]June.

L. attain 47, vsually harsh and hispidly stellate both sides or glabrous (var.
Caompbelliny and usvally green, sometimes pale beneath, ofter irregular and some-
what lobed but with a rounded or #runcate, very rarely acute apex. Peduncles
hispid, 3-flowered. Pedicels +25—5". Buds large, clavate, -25” or more before
opening. Sepals '3”. Petals +17”, wsually 2-fisl. Drupes -23", stellately hairy.

The Fr. is eaten.

14. G. Rothii, DC. 8yn. G. excelsa, F. B. I. non Vahi; G. salvifolia,
Roxb. non Heyne; Bursu, K.; Phulari, Miri Chara, Or.; Bansuli,
Gondi,

A pretty shrub, rarely a small tree, with hoary branchlets, oblong-
or ovate-lanceolate or lanceolate, acuminate, serrulate or crenulate,
3{(—3)-nerved leaves always heaurifully white heneath and short petioles
rarely over 25", Stipules hroadly linear to linear-subulate, equalling
or exceeding the petiole. Peduncles 16, very slender, '5—1” long,
with 3 very slender pedicels, clavate beneath the flower and linear bracts
177 long. Fruit aboat ‘257, sub-persistently hoary, rarely lobed, finally

purple.
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OB

Not noted from the Northorn area. Commen in the forests throughout

{lentral arca, especially in the hitls? Al found in all disoicte of the Sputh

areal Fls. April—Sept. Fr. June—Oct. Evergreen,

Twigs often purple. L. usually 2—3%, but attaining 43" by 15", acuminate,
IBEIiEI‘!," only acute. Sepals -37, linear or linear oblong. Petals about -12%, entire
oblong.

Burgsu is one of the woods used by the Kols in producing fire (from irs dry
stickg), The flowers are often borne in great profusion and it 1s well worth a place
in the garden. The bark gives a fibre used for tying.

9
B

6. ELZEOCARPUS, L.

Trees with simple leaves and flowers in axillary racemes, Petals

' b , ' -
the swollen annuiar torus, usually in groups opposite to the petals and
aliernating with the glands of the torus; anthers linear, opening by
& pore. Ovary 2-—3-celled, cells 2—many-ovuled. Fruir drupaceous,

which is 5—3 or l-celled, with ! pendulous seed in each cell, albumen
fleshy, cotyledons flat.

A, L, 3—5".
Petiole -5—75”. ¥r. globose, 4—5-celled

1. ganfirus.
Petiole 75—1-8". ¥r. ellipscid, J-celled 2. serratus.
B. L. 5-8§*.
Petiole 1-—2-5%, blade 7—17%, rlabrous, exc. terves 3. robustus.
Petiole -7—2”, blade 5—8", pubcscent 4. Wallichii.

1. E. ganitrirs, Roxb, Rudrak, .
A moderate-sized tree, with elliptic-lanceolate or oblong, very shal-

lowly serrate, nearly glabrous lcaves, 3—6” long, secondary nerves
10—15. Peticle '5—75", not at all geniculate, pubescent. Flowers
white, -5” diam, in rather dense racemes 2—3” long, mostly from old
leaf axils, buds narrow, shortly heaked, spatsely silky, sepals -22—'3”
long, petals -3-—4”, fimbriate. Ovary S—4-celled. Fruit globose,
"75—1" diam., finally a fine deep blue or blue purple. Stone globose,

with 4—5 vertical grooves and beautifully tubercled, 4—S-celled und
-seecled,

Zomethmes planied and pnssib}l; originally native in Purpeah, as it occurs in
Sikkim and Nepal! Fls, Aug—Feb, Evergreen.
The stones are often sesn strung into rosaries.

2. E. serratus, L. Var. floribundus. Syn. E. floribundus, Blume;
Jalpai, Nep.

A moderate-sized tree with elliptic or elliptic-obovate, crenate-serrate,
Flabmus or nearly glabrous leaves, 3—5” long, with a petiole ‘75—1"8"
ong, slender, and with a thickeming cach end. Flowers white, in
rather dense racemes, 2—4'5” long, mostlg from old leaf axils, rhachis
hairy, buds ellipsoid, silky, sepals -2"—25", petals laciniate half way
down, fimbriate. Stamens 20—30, bearded or not at apex. Ovary
3-celied. Fruit ellipsoid, green, smooth, stone J-grooved, nearly smooth.

Planted in Purneah az well a8 native! Buchanen Hamilton Tecorded it as
eommon there. Ranchi. Woed (no doubr planted).

Fle. June—July. Fr. Dec.—Jan, Evergreen.

Bark quite smooth, blaze bleod red, then lighter red. The leaves (like many
othér species of this genus) rurm red before falling.
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3. E. robustue, Roxk. Syn. E. lucidus, Roxb.?; Nard Champa,
Panasia, Patragundi, Or.

A moderate-sized or large wee, 6 fr. girth, with smooth pale bark,

large nhlnng acurinate, shalluwly crenate or corenate-seiraie  leaves,
7127, and numerous lax lateral racemes, mostly from below the leaves,
some axillary. Flowers white, “4—5" diam. Drupe ellipsoid, 17—1-57,
yetlow, 3-celled.

Along streams in evergreen forest. Mals of Puri, cormmon! DBonai, Cooper!
Mayurbhanj, Meghasani, 3000 fr.

Fls. May-—June, Fr. Sept.—Oct., Evergreen. Old leaves turn red before falling,

Binze hard brown, then yellowish, Shoots womentose, L. attain 45" in breadth,
EMHITJ'I" IO op I:Il'\.""i'lnl';'rrlnﬂ' =y o T 1r|.'r|rli:|_.r|..|l1'l'n
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usually 1 or 2 secondary herves cleose to base and 1—-2 glands, glabrous except the
nerves of young leaves, Secondary nerves 9-—13 strong, Petdole (—2-37, usually
thickened both ends and sotnctitmes with minute subulate glands at apex. Racemes

3—5%, pubescent. Bracts small, linear, 2-—35-gland-toothed, very caducous. Pedicels
2 2% Budp ovoid, 5-ribbed, Sanln laneenlate n‘h‘nng?

Pl B4 g Bwt ) ad ARalL AR LL DLAASS

acute. 177 thinlw tomantose
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Petals 2%, cuneate fimbriate, pubescent on margin. Stamens about 40—30. Anthers
minutely Z-valved at the tip, minutely pubescent and usmnally bearded with 4—3
fmall bristles on one of the valvea. Disc of 3 large tomentose lobes, Uvary tomen-
tose, Drupe 1 {—3r¢}-seeded. Em!.-::u::au:ﬁ:I very hard, deeply rugose,

A common tree in the Duars and Chictagong. T doubt whether E. lucidus, Roxb.,
is distinct; hoth the characters on which the species is separated occur on some
flowers and leaves and not en others of the spme ree!

4, E. Wallichii, Kurz,

A large tree with tawny tomentosely-villose shoots, thick twigs and
ablong or somewhat elliprical or obovate-ohlong, rather distantly serrate
leaves, 5—8” long, with the petiole *7—1'7” long, and slightly thickened
both ends. Flowers and racemes very similar to those of E. robustus,
but more tomentose,

Mavurbhanj, Meghasani, 3000 fr.1 Fls, April
Distrib.: Burmah.

Bark nearly smooth. Blaze hard reddish brown, then yellowish. L. somewhat
chartaceous, shortly acuminate, base rounded, serratures with deciduous poeints,
beneath puberulous and densely pubescent on the nerves and young L., also tawny
hajry on the nerves above; secondary nerves strong oblique, 10—12 each side.
Stipules minute, caducous, Top of petiole with 2 or sometimes with 2 or more
pairs of stipelie-like glands. Racemes 4—77 at the scars of fallen leaves. Sepals
oblong-lanceolate, tomentose, 1537, Perals as long laciniate, Anthers minurely
puberulous, tmostly bearded with few short hairs, Fr. not seen.

Kurz says that the wood is red.

FAM, 29. EUPHORBIACEZE.

Plants of very various habit, trees, shrubs or herbs, sometimes with
thick fleshy branches, very rarely climbers, sap often milky, stellate
hairs frequent, cystoliths rare, stinging hairs very rare. Leaves simple,
alternate (see note), usnally stipulate. Inflorescence very various.
Flowers unisexual, moncecious or dicecious, regular, but sometimes
reduced to single stamens or ovaries in composite, sometimes irregular,
inflorescences resembling single flowers. Perianth often small or 0,
nauall calycifnrm, in some cases however, well developed and with dif-
ferentiated calyx and corolla. Calyx inferior, valvate or imbricate, or
open in bud or sepals in two series. Petals free, sometimes squamiform,
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when larger, imbricate or sub-valvate. Perianth or petals some-
titnes different i the two sexes, or petals present in one sex and not
in the other. Disc hypogynous, often annular, lobed, or of glands
intrastaminal or alternating between the outer series of sramens in the
male. Male flower with stamens isomerous with the scpals or petals

- . o
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Z-locular, rarely 4-locular, varicusly aflixed, longitudinally, abliquely or
transversely dehiscent, or with an apical pore. Female flower with or
usually without stamimodes, Ovary mostly 3-celled, rarely 2—4-celled,
very rarely 1-—or 5—many-celled, style & or 1 with as many branches
as the cgﬁs, and branches sometimes deeply 2—more fid, sometimes
branched from the basc, stigmas various. Ovules in cach loenlus, 1 or
2 collateral, ANatropous pendulous from the inner angle, with ventral
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often dilated and pulvinate above the micrng}'h: into an obdurator
-1
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wialilll SOFNCLIINEs COVYCIS 4 COnsLiciaoic part ol the ovule. IFruit TG -
mally a 3-celled capsule bccnminé 3-caccous and falling away from a
Fersistf:nt columella {as in some Geraniales), sometimes, however, locu-
icidal or baccate or drupaceous, with as many cells or pyrenes or cocci
as there are celis in the ovary or fewer. Beeds sometimes as many,
sometimes fewer than the ovules, not rarcly strophiolate (with a
<aruncle), albumen usually fleshy, copious, rarely thin or (. Embryo
central, straight or necarly so, with lar%e, broad, flat foliacenus, often
: A -
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Fﬁ}-mi'lll:l Vi Lut.}f‘lﬁuﬁi’is, VCTY 1ui’i_"ij." ANCHLY Or I010ed o1 1Edﬁi‘15, radicle
superior, shortly exserted from, rarely included between, the bases of

ﬂm*&brmmbngm.i

Note —~Cornpound or oppesite L. are very rare, but, as in the Sterculiaces,
palnately-verved and palmate L. are comumen, and digitate L. therefore, as might be
expected, somctimes occur {e.g. Bischofia, Manihol) ; true pinnate L. are never found,
hut the pseudo-pitinate leaves of many Phyllanthex are very interesting, and may
indicate a methoed by which one class of pinnate L. have been evolved. These
are srnall, simple distichous leaves on branchlets of finite growth and which are
deciduous as 2 whole; they strongly resemble the pinnate leaves of some of the
Oxalidacese and are often stipulate, but some of them bear fls. ¥n some of the
cactus-like Euphorbias the L. are sometimes small and caducons; these may easily
be distinguished from Cactaceww by their milky juice, and the spines, if presenmt,
being paired (stipular). Opposite L. are found in Euphorbia, Gelomdum, and Trewia,
but ir is intcresting to nowe that the seedlings of Trewiz have alternate leaves!

The germination is epigeal in all cases examined by me, even where, as in
Tatropha, the cotyledans are very thick and fleshy. The expanded cotyledons are
usually hread amd palmarely-nerved, somenmes, as in Bridelia, retuse, and much
Tesemble those of the Malvales.

KEY TO EUPHORBIACEZAL.

+ Fls. distinct. 1.2, not reduced to single statnens or a single ovary centained in an
involucre. {Nns 1—39)
L Cells of ovary l-ovuled. Juice sometimes milky (2, 3,
19, 2. (Nos, 1--21.)
A. Petrals present in one or both sexes, ov If absent, calyx

petaloid,
}. Petals in hoth sexes, often showy. Stamens usuaily
10, central. _
Fls, white, solitary and racemnse 1. Dimorphocalyx.

Fls. in Z2-—3-chotomous Cymes, green or red 2. Jatrapha.
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2. Calyx petaleid, petals 0. Fls. large,

L. palmi-lobed, juice nsually milky 3. Masnihof.
3. Petals smaller than calyx, often 0 in female, ¥ls,
racemed.
a. Anthers erect in bud,
Calyx valvate. Stellately pubescent herbs 4. Chrozophora.
Calyx imbricate or open. Glabrous shrubs . Cadizum (p. 108).

b, Anthers reversed in bud. Shrubs, often stellate 5. Croton.
B. Petale abscnt in both sexes. {Nos. 7—21)

1. Calyx valvate in bud. (Noes, 7—I15.)
& Starmens many, or if few (somw Macergnga) them
E» peltate.
j. Stamens not hranched. Trees with usually
palni-nerved  Ieaves.
* Anther-cells oblong, 2-celled, cells oblong,
L. apposite. Styles long, linear. Fr. drupacecus 7.
L. alternate. Styles fimbriate. Fr. 2—3-coccous 8.
** Anthers mostly 4-celled, cells snbglobose.
L. peltate. Styles simple, Fr. I—3-coccous 9, Macaranga.
L. not peltate, penninerved. Styles 2-fid . 0. Cleidion,
ii. Stamens central, connate, repeatedly branched.
* L. penninerved. Fls, spicate or female solitary.
L. sub-verticillate. Ovary scaly or iubercled 11. Lasiococca.
L. alternate, narrow. Ovary pubescent . 12. Homonaid,
** L. broad, palmi-lohed and-nerved. Fls, racemed 13, Ricinus.
b Stamens few {under 1. L. pot peltate. Fi¢. ip
androgynous racemes. Anther-cells free above,
Female fls. without large bracts, styles livear,

simple 14, Claoxyion,
Female fls. in large bracts. Styles laciniate 15, Acalypha.

2. Calyx Imbricate.

a. Stamens 10 or more.
Small trees, L. punctulate. Fl.-clusters axillary . 16. Gelonium,
Shrubs, L.-base 2-glandular, Fl-clusters racemed. 17, Bolissferthum.

b, Btamens ander 10. .
Climbing herbs or undershrubs with pungent hairs 8. Traga.

3, Male calyx epen in bud, Stamens under 18, Fls
spiked or racemed.

a. Trees or shrubs with copious mi!.:;{ juice.

Tretwid.
Mallotus,

Calyx subentire or slightly tooth 19, Sapium.
Calyx 3—3-sepalons . 20 Exceecaria,
b. Herbs. L. linear. Fr. muricate 21. Sebastignia.
IL Celis of ovary 2-ovioled. Juice very varely milky. {Nes.
22—39)
A. Petals present, small. Calyx valvate. Filaments on
a column,
Ovary 2-celled, ¥r. baccate with 2 pyrenes 22, Bridelia.
Ovary J-celied. Tr. capsular 23. Cleistanthus.

B. Fls. apetalous. Calyx imbricate in bud. {Nos. 24—39.)

1. Flg, axillary, solitary, or mostly clustered. L. simple,
entire, usually on short branchlets like the
leaflets of a pinnate L. (Phyllanthe: [fmper.}

a. Stamens 3—5. Styles distinet, vsually 2-fid. Ovary
cells 3, rarely 4, Ovules collateral, Fis. with
open mouth.

i Dicecious. Stamens 5, opposite the sepals,

Eistillndc central.
b o |
' T Ll

cocel 24, Fluegpea.
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il. Stamens 3—35, central. Tr. of 3 crostaceous,
2-valved cocci,

* e mnnmeeasisane Herlve ar nndsrahirnhc
LJ1s, mohotsinng,  MEeripe of Nnaoianring,

Sepals 6 Stamens 3, connate. Styles very

shorr. Fr oveid 5. Agyneia,
Sepals 5—6. Stamens 3. Capsnle depressed.
globose 26. Phyllanthus.

** Trees.  Fls. dicecious, .ScPais 4. Stamens 4 2% Prosorus,
inl, Btapmens 3—4, central, connate. Fr. a drupe

with 3-—dgelled angled putamen. Trees,

Leaflers narrow. Sepals 5—6. Stamens 3. Styles o
wice 2-fid . . . . 28 Emblica.
Leaffers large. Sepals 4. Stamegg 4. Styles 4 29, Cicca.
b. Stamens 812, central. Styles @, or combined inte

a column with minutely toothed tip. Ovary
cells 5—15, Fls. with open mouth.

Stamens 4—7, free or connate. Ovary 5—12-celled.

Ovules snperposed. Fr, baccate .. 30. Kirganelia.
Stamens 3—I12, connate, Ovary 3—15-celled.

Ovules cellateral. Fr. of 2-valved cocci sotne-

times with separable epicarp - 31, Glochidion.

c. Stamens 3 in a central column. Male fls, turhi-
nate or disciform, fleshy, with the mouth
nearly closed. Styles flat, spreading, 2-lobea,
or stigmas minute, sessile
Column terete, anthers contiguons 32, Breynia.

Column 3-gonous, anthers discrete on the angles 33. Sauropus,

d. Stamens few or many, with large erect anthers.
Styles with dilated stigmos. Fr. indehiscent.

Stamens 2—4, eentral. Fr, a l-celled drupe 34. Puiranfiva.
Stamens inserted round a vacant central atez or
pistillode. Fr. 2-celled, coriaceous 35. Cyclostemon.

2. Fls. in spikes or racemes, diceciows. L. simple
Stipma:z short, broad, ar subulate. ¥r. not or
tardily dehiscent.

— Fls. minute, bracts large. Stamens centmal. Fr.
dry or fleshy .. . 36. dporosa.
Fls. minute, bracts small. Stamens round a
pistillode. Fr. a compressed emall drope 337. Antidesma.
Fls. large. Stamens round a pistillode. Fr. dry,
large 38. Baccauveq.
3. Fls. panicled. L. 3-foliolate. Fr. baccate 39. Bischofia.

+t Fls. reduced to single-pedicelied stamens, enclosed in an involuere of more or
less connate, sometimnes coloured bracts, with or withowut & single female fi, without
perianth, the whole resembling a single fl. Juice always milky. L. simple, -alternate
or oppuosite {(Nos. 40—end.)

A, Involucres tegular or subregular (with gland umi-
lateral).

Glands on the inveluere 1—-5, discrete, inner bracts
not connate 40. Euphorbia.

Glands on the involucre connate into a cortinuous
ring. Ioner bracts round up of male fls,
rwore or less coomate and forming a tube
round the female 41. Synadenium.

B. Invoiucre very obliquely zygomorphous, often coloured 42. Pedsianthus.
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1. DIMORPROCALYX, Thw.

Glabrous trees with buds sometimes scaly, alternate, entire penni-
nerved leaves and moderate-sized flowers in axillary, or terminal, few-
flowered racemes or clusters or solitary, moncecious,* male and female
different-looking. Male calyx cupular, or 3-partite or toothed, corola
well developed, campanulate (in our species), petals contorted in bud.
Stamens 10-—-20, somectimes 2—3-seriate, the Inner series with connate
filaments, or zll on a short columnar receptacle: anther-cells adnate
10 the thick conneciive, pistillode . Female flower rotate, sepals 3§,
enlarging in fruir, ovary 3-celled, styles erect 2-fid, ovules 1 in each
cell. Capsule of 3 2-valved crustaceous coccl.

1. D. glabellus, Thwaites. (Perhaps not distinct from D. Lawianus,
Hook, £
Hook. f..

A small tree with dark green elliptic, ovate or (some) cbovate shortly

acutninaie Jeaves, 2°5— 55", pale beneath, and with about 8 slender,
scarcely raised secondary nerves, hittle stronger than the mtermediate
A ;
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scaly shoots frorm the old wood; female much larger, solitary on the
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diam., petals '5” long, oblong, nearly free, obtuse. Stamens 10--12,
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the inner scries on tap of column. Female -7— 8" diam., with 5 spread-

ing, cbovate, rounded or retuse scpals, Perals free, '4—35" by 27,
1 |

broadly oblong. Disc annular. Capsule '5” diam., giobose, 3-lobed and

6-grooved, thinly strigose-hairy, seated on the large spreading calyx.

Ravines in Angull Fls, Fr. March—Agpril. Evergreen,

Bark smeoth™ 0f on sotne branches with large ridges of cork, twigs white or
reddish, short, new shoots with severzl brown, shining, ovate scales, quite glabrous.
Petiole 25—4", stipules small, triangular or ovate. Male fls, with very short

dicels, calyx cupular or urceolate only -1 long, S5-toothed, nearly glabrous.

emale fls. with peduncle, -8—1-3%, solitary, terminal, sometimes bracteate. Petals

overlapping to right in bnd. Ovary pubescent. Fruiting sepals very unegual
25-——.‘!}” long, strongly nerved.

A very interesting genus, the staminal column sometimes with two whorls of

stamens and terminating in 1—?2 stamens ; perals contorted in bud and well developed
remind one much of the Malvales. '

2. JATROPHA, L.

Herbs, shrubs or trees, often glanduiar, with alternate palmatzly—
nerved, entite or palmately-lobed or -partitc leaves. Stipules often
ciliate. Flowers green or coloured in terininal Cymes, MONECIous, ﬂ}E
central one in the cyme or its forks usually female. Scpals 5, imbri-
cate. Petals 5, contorted, free or connate. Disc entire or of 5 glands.
Stamens usually 10, flaments, or the interior ones only, connate,
anthers erect with vertical dehiscence, Pistillede in male 0. Owvary
2—4-celled, styles connate below, 2-fid, sometimes again 2-lobed. Ovule

I in each cell Fruit of 2—4 2.valved coccl, endocarp crustacecus of
bony. Seeds oveid or oblong,

* Perhaps dicecious in some species but wrongly termed so in D. glabelius, the
maie and female inflorescences being on separate branches but the same trec.
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A. Fls, greenish-vellow, petals more or less cohering 1. eurcas.
B. Fls, red, petals free or nearly so.
1. L. palmately-lobed or pattiic, with 3-scveral basal nerves.
L. mulii-fid, stipules eglandular . . 2. multifida.
L. lobed, gland-serrate, stipules glandular . 3. gossypifolia.
L. lobed, eglapdular. Stems withh swollen base 4, pud’:zfgricﬂ,
2. L. panduriform, sub-penninetved 3. pandutxfolia,

1. J. curcas, L. Kulajara, K.; Totkabhindi, M.; Bhernda, S.; Bagh—
randi, H.; Baghbarinda, Beng.; The Physic-nut.

A shrub or small tree, [0~20 fr., with glahrous {exc. when verﬁ young),
3—5-angled or -lobed leaves, 46" diam, and small yellowish flowers
with a campanulate 3-icbed corolla, in terminal cymose panicles.
Very common in village hedges throughour the arca. Native of America.
Fls. May—0Qct. Deciducus in the c.s., when ir is freguently conspicuon
the persistent capsules.

Branches thick with large leaf scars. L. broad, cordate, usually 5-angled.
Petiotes 4—6". 5tipules O or very early caducous (?). Male fis. an short articulate
pedicels, corolle somewhat hairy, stamens 10 with 5 inmer comnate. Female Fls,
usnally in the forks of the cymes, pedieclled. Stigmas 2-fd.

Easily grown from seed or curtings. The seeds yield by expression about 30
per cent. of a pale yellow oil, which in deses of {2—135 drops acts as a purgative
equal in action to one ounce of castor oil and is poisonous in larger quanttles.

The ill effects are partinlly corrected by lime-juice, Externhally it is used for skin
diseases {Indian Planis and Drugs).

2, J. multifida, L. Coral Plant; Purging-nur.

A handsome garden shrub, easily recognised by its orbicular, leng-
petioled leaves, 3—5§” diam, palmately cur into narrow caudate seg-
ments, capillary muitifid stipules, and Hat-topped cymes of coral-red
glliwers. Disc of female urceolate. Capsules sub-fleshy, large yellow,
-lobed.

Cemmoen in Indian pardens. Fls., Fr. chiefly r.s.

3. J. gossypifolia, L. Bhernda, verenda, K., 8., H.; Lal-bherenda,
Beng.

A shrub, 3—6 fr., with palmarely 3—5-lobed leaves, easily recognised
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ﬁtiﬂle& and stipules, and by the small red flowers in glandular corym-
se¢ cymes, Stamens 10—12,

Very commen in waste gronnd and by road-sides, A native of Brazil, now
naturalised. Deciduons ca. Fla, Fr. r.s
4. J. podagrica, Hook. Bot. Mag. t. 4376, Goury-stemmed Jatropha,

A shrub with smooth stems suddenly swollen at the base, long stalked,
glabrous, cordate, 5-lobed leaves with lobes rounded, glandular fimbri.
ate stipules, and cymes of scarlet flowers,

Common in gardens. Fls. chiefly rs. Native of Panama.

5. J. pandursefolia, Andr. Bot. Rep. 1. 267. Syn. ]. hastata, Jacq.
Enum. Pl Carib*

A pretty, rather slenderly branched shrub, with fiddle-shaped L. which
are penninerved except for the two slender lateral nerves at the base.

* J. hastata, jocq., bas priority, bur the description is so meagre that it is not
possible to be eurs of the plant intended.
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Fls. in long-peduncled corymbose cymes, few female and many male,
17 diam., vivid crimson. Calyx small, 5-lobed. Pectals large, cbovate.
Stamens central in a double whorl of 5 short and 5 larger stamens, the

inner whorl with more or less connate filaments.
Frequent ip gardens. Narive of Cuba. Fls. most of the year.
Other specics accur in gardens,

3. MANIHOT, Adans.

Shrubs or weak trees, often with whberous reots and nfilky juice,
akernate, petioled, palmately nerved, simple ot lobed or palmipartite
leaves, Flowers large, moncecious, in simple rarely compound racemes,
males usually above and females below. Calyx often peraloid, carapa-

filaments free, inserted between the lobes or glands of the disc; pistil-
lode ©# or 3-lobed, disc in female hypogynous, ovary 3-celled, styles
shorrlly connate at the base, spreading, dilated or lobed ar the tips, cells
l-ovuled. Capsule of three Z-valved coccl

L. peltate, moatly 3-partite. Bmall treg 1. Glaziovii.
L. not peltate, mostly 7-partite. Shyub 2. utilissima.
1. M. Glaziovii, Miill.-Arg. Ceara or Manicoba Rubber.
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seed, which have a hard testa and take a year io germinaie.
Para rubber is derived froma Hevea brasiliensis, another Enphorbiaceous tree,

2. M. otilissima, Pohli. Roti alu, Vern.; Cassava; Tapioca Plant.

A sub-herbaceous shrub, with large tuberous roots, somewhat like
those of a dahlia, very nodose stems, about 5 1o 9 fi. high, and Simul-
like leaves with 3—7 narrow segments. Flower not seen in our area.

Occasionally cultivated. The tubers sometimes attain very large size and have

milky jnice. They are eaten like yams, Their starch constitutes Tapioca, which
js a granulated form imported chiefly from Brazil.

4. CHROZOPHORA, Neck.

Coarse herbs, less often undershrubs, clothed with stellate tomentum,
very rarely neaily glabrous. Leaves usually undulately toothed, plicate,
rugose or bullate or nearly flat, often with two glands at apex of petiole
benearh, Flowers moncecions dichlamydecus, in short densc racemes
in the upper axils, solitary in the bracts. Males above, sub-sessile.
Females below, pedicelled, fewer. Calyx of male closed in bud, ult-
mately valvately 3-lobed, narrower in female. Petals 5, usually dirty

ellow, externa IE lepidate, narrow or occasionaily obsolete in female.

tamens 5>—15, flaments connate, at least below central; anther-cells

rallel. Disc of 5 short rather prominent glands alternating with petals
in female, Pistillode §. Ovary 3celled, with peltate scales or stellate
hairs, Styles 3, 2-fid, arms usually red. Ovule I in cach cell. Capsule
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3-lobed, pericarp clothed with stellare hairs, or with flat, sometimes

pectinate scales, usually tinctorial. Seeds without caruncle, Albumen
Heshy. Coryledons broad, flak.

Prestrate. L. eglandular at base, stellate hairs stipitate

1. prostrata.
Lrect. L, 2-glandular at bese, stcliate hairs scssile

2. Rottidr.

1. C. prostrata, Daiz. {vide Kew Bull. ii, 1918). Syn. C. plicat,
B genvina, Muell.

A prostrate annual “with branches 4—8” 1(111%, Leaves "5-=17_ ueualil
ovate with rounded tip, covered with more or less stipitate stellate hairs,
base eglandular; radical rosulate, sub-persistent. Perals vellowish,
stigma orange. Capsule when mature grey-black, scarcely rinctorial.

Moist places. Behar, Pama, Ham,; Naorangs, near R. Son., jeeq. (teste Prain,
loc, ¢ir). Fls. Jan.—May.

2. C. Rottleri, 4. Juss. Syn. C. plicata, £. B. I.; Croton plicatum,
Roxh,

An erect annual, or sometimes perennial. Leaves all cauline 1:25—3",
rﬁrﬂlﬂ .d'.""‘" enTn et oG brn-ﬁﬂnr

sometimes breoader than long, usually orbicular, with 3
rounded lobes; margin usually undulate-crenate, rarely ovate or acute
or subacute, Wwith subentire marging, hairs rough, scssile stellate,
Petiole long. Racemes long for the genus, 1--27, equalling or exceed-
ing the uppermost leaves, Petals yeliow, Stigma red. Capsule -3”
diam., densely stellate-tomentose, red-purple w%xen mature and very
finctorial.

Waste places, fields and roadsides. Common! Behar, Jacquemont, to Maldah,

Vicary (fide Prgin, loc. ¢it), Chota Nagpur, common! Santal Pargapas] Fis,
Fr. most of the year. Probably occurs in all districts.

Clarh molstened with the inice of the oreon raneules goon hacomes bluse 2

exposure to the open air. Roxb, (under Croton plicatum).

5. CROTON, L.

Trees or shrubs, rarely herbs, often scaly or with stellate hairs, alter-
nave, rarely opposite, leaves, 2-glandular ar the base. Flowers usuall
greenish in terminal racemes, often clustered in the axils of the small
bracts, moncecious, rarely diecious, Calyx 4—-6-partite, sepals imbri-
cate or sub-valvate. Petals as many, sometimes shorter than the sepals,
Disc glands as many opposite the sepals. Stamens usually many on a
hairy and somerimes scaly receptacle, filaments {ree, inflexed in bud,
anthers adnate. Pistillode 0. Female fower sepals usually broader
than in male, rarely accrescent, petals smaller or 0. Disc annular or
of glands. Ovary (2—A4-celled), stvles long, 2—4-clefr, ovules 1 in

cach cell. Capsule 3-valved, or of 3 deciduous 2-valved cocci. Seeds
smooth, caruncle small,

1. Small trees.
L. penninerved. Ovwary lepidote

. . 1. oblongifalius,
L. palmately nerved., Ovary stellately hispid 2. tiglum,

Il. Large scandent shrub,
L. palmately nerved, Ovary stellately woolly 3. caudalus.

L. Undershrub or sub-herbaceous.
L. with 3 baeal nerves. Ovary srellate-haliry 4. sparsifiorus.
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The handsome garden shrubs commonly known as “Crotons” belong to the
enus Codigum, Rumph., and mostly te the species £ variegatum, l. Codizum
iffers from Croton in that the stamens wre erect in the hud and the style un-
divided, subulate. C. variegaium bas an extraordinary variety of leaf forms. In
sotne of these the lamina i1s discontipuous and in svmme the base of the second
portion or upper portien cup-shaped. It is a native of the Pacific Islands,

L C. oblongifolius, Roxb. Mahson, Th.; Kui, Kuu-konyer, K.;

1

Gote, §.; Bhain swan, Kharw. ) Putol, Mal P.; Porer, Ur. ; Maisonda
(Kodermaj; Masundi, Or. ; Putri, Beng.

A small wree, with rather large cotiaccous, more or less serrate, or

coarsely, obtusely or acutely, toothed or repand, oblong or narrowh
eiliptic, or elliptic leaves, 4—12” {on same pEmt) long, tge larger wi
over 12 fine spreading secondary nerves, mature glabrous. Flowers
‘¥ diam., dicecions or moncecious, in long racemes, 53—427, with lepi.
dote or nearly glabrous rhachis, furnished with linear or minute subulate
bracts. Capsule -4—'3" long, covered with flar scales, splitting into
2-valved cocdi.

Champaran, sometimes gregarions as undergrowth in Bamnagar! Purnecah!
Bantal Parganas, sometimes greparious! (aya, common on the ghars! Throughout
Chota Nagpur! Bonai, Cooper! Mayurbhanj! Sambalpur! Fls. Jan—Feb. Fr.
April. More or less deciduous 21 the tme of flowerlng and [ruiting. L. turn red
before falling,

Bark smooth, blaze streaked pink and white. L. with long or short petiole,
acuminate or acute to reunded at apex, usually narrawed below, but rounded or
subcordate at top of the petiole, young lepidote. Racemes numerous from the
uppermost axila with many linear or gub-folinveous oblanceolate bracts at their
base, male pedicela 25—3" long, fls. densely villous within, outside lepidote,
sepals ovate or triangular, petals rather longer, thinner, oblong, obtuse, stamens
abeur 2. Female racemes and pedicels shorter.  Ovary lepidote with 3 long
branched siyles. Seed smeoth, brown.

The Flant is describeé¢ by Roxfrurgh as moncecious, a few lemales mixed with
the males,” but it is sometimes, at least, dicecious.

The bark and root are given as a purgative and also as an alterpative in dysentery,
Compbell.

2. C. tigliom, L. Jamalgo:, H.; Jaipal, Beng.

A small rree with clliptic or ovate acuminate, shallowly serrate
teaves, with 3—5 basal nerves and somewhart stellately hairy beneath,
Clusters of smallish green flowers in terminal sub—gi,abmus racemes,

“Chata Nagpur,” Wood, but doubtless onty cuoltivated. It is said to be
“frequently cultivated,” but T have not seen it in our area, though well acquainted
with it in its wild stare in the lower Bhotan Himalaya. Fls. June {in Bhotan).
Fr. Sept.—Nov. Hvergrecen.

L. 4—7%, usnally candate apd with cuneate base, young, densely stellately

ubescent bencath, secondary nerves few, streng, tertiary reticulate. There are 2

rge glands on the base of the leal or ahove the petiole, Racemes 5657, sulcate,
nearly glabrows or thinly siellately hairy, Perals narrower than sepals, woolly.
Starnens many. Female fls. -25—3” diam., petals linear-oblong, shorter than the
sepals, Ovary densely stellately sirigose. Styles long, deeply 2-fid. Fr. stellately
hairy, ultimately woody, sub-3-lobed, 75" long and broad. Seeds -5, hlack,
slightly compressed, ellipsoid, with & raised lines.

The source of Croton oll

3. C. caudatus, Geisel

A scrambling or climbing shrub with trunk attaining 2 fi._girth,
twigs stellately tomentose or stellately hairy. Leaves ovate or orbicular
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cordate, 2'5—%" diam., toothed or crenate-dentate with a stalked deci-
duous gland at some of the sinuses beneath; base 3-nerved and often
with 1—2 weaker nerves. Flowers wbitish on 2--3-nate pedicels '25-—3"
long, in racemes often elongating to 15% moneecious, the lower 2—6
flowers being usnally female. Capsule globose, "6—7" diam., stellately
mealy.

Not common, though it ofien forms a densc undergrowth ir Eastern Bengeal.

Puri, Draper] Hooperl Fls., Fr. May—July.

I.. stellately hairy beneath and on nerves above, stellate hairs between nerves
above deciduous leaving copious small raised dots, 2 large stalked glands on either
side of petiole beneath, secondary nerves on mid-rib 4--6, tertiaries sub-parallel
and stropg. Maile Fls. villous, with stamens -23° lopg, ciustered on the thachis,
gblong petals nearly as long as sepals, woolly. Styles cleft almost o base into tweo

e T u -]

1
111l S1llndj.

Somewhat resembles Mallolus repandus.

4. C. sparsifiorus, Morung.

A small shrub 23 ft, high, with tough branchcs ribbed with stellate
hairs, somewhat resembling Rivinag humilis. Leaves lanceolate, wa
and toothed, 1177, sparsely swellately hairy bencath, %iase 3-nerved.
Racemes 2—3", elongate. Male fHowers fascicled, '1” diam. in axils of
minute bracts, Stamens 12—13. Petals linear-oblong, rather exceeding
sepals. Female solitary, with large gland, petals 0, disc of red glands.
Ovary densely covered with stellate hairs. Secd carunculate,

Very common near the Mahanadi, Cuttack] Balasorel A native of America,

now naturalised, and is very comwon a‘mng the Hughli, near Caleutta, Fls, Fr.

Ma%:—Se t. and perhaps all the year ronn
¢ plant is somewhat aromatic.

7. TREWIA, L.

Trees with opposite {alternate in the seedling} ovate or orbicular,
cordate, entise paﬁminerw*ed leaves. Flowers dicecious, apetalous, Males
cave, stamens many, central, free, anthers dorsifixed, cblong. Female
flower larger, solitary, on a long peduncle, or racemose; sepals 3--3,
broad, imbrcate caducous. Ovary 2—3-celled, styles 2—5, connate
below, very long, entire, papillose, or almost fimbriate, ovules 1 in cach
cell. Fruit drupaccous, with a 2—4—5-celled crustaceous endocarp {or
in one species loculicidal},  Seeds ovoul, testa hard.

1. T. nudiflora, L. Bilur, Th.; Gambhar, H. (from confusion with
Gmelina}; Gara Loa, K.; Gada Lopong, §.; Pitalu, Panigambhar,
Beng., Or.

A larze tree, superficially m 1 .
narmwﬁvate te broad vate, 3—8” long, on the same twig, with
rounded or usually cordate base, green, tomentose or pubescent, o glabe
rescent beneath, sometimes villosely stellate, with long petioles 1*&4”
long. Male racemes drooping, 4—8” long, with flowers usually in threes,
on s?tenc}_er, bragﬁﬂlate, }}rtif:ulatﬁ_ _ icg:ls ] agpals 1':111;11‘_; . reflexed.
Female Hower solitary or Z—3 terminal, closely mnvested by the urceo-
late, 3-toothed calyx, which splits longiwdinally; peduncle short, very
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stour bracteate, attainin% 2—3'5” in fruit. Drupe 1'2—1'5” diam.,
globose or ellipsoid, und looking like a small potate when ripe.

Throughout the whole area, but rare in the south-western districts, common in
Purncalh!  Usuaally along river beds and always so in ihe drier districts. Fls.
Jap—March. Fr, ripens Qct—Dec. Leafless Dee, or Jan—Feb., the fla. paually
appedring while the tree is bare

Bark light grey, old flaking in thin patches. Thin raised stipular lines are
visible or the brarches and youug stems, altheugh the stipuies are minugte and
caducous. These lines may help to distinguish the tree from the pubescent-leaved
form of Gmeline arborea, the likeness o which in leaf is really remarkable in sotne
gpecimens. The venation of the leat, viz. 57 basal nerves, 4—6 strong secondary
nerves and strong cross-nervules, are much as in Gmeling, but the L, lack the small
yellow glands beneath, and on the contrary have wsually two large glandular areas
on the blade above either side of the top of the petiole.

The wood is soft, white, and not durable, but aceording to Gamble is a good one
for purpose for which a soft wood ia required. i is stated that it is used for
drums, but possibly through confusion with Gmelina, which iz one of the best
woods for drums. The weight is given as 28—29 I, only.

8. MALLOTUS, Lour.

Trees or shrubs with opposite or alternate entire toothed or lobed,
usually palmately-nerved leaves, oficn covered with minute round
glands beneath and sometimes with glandular areas ncar the base
above ; pedole sometimes inserted above the base, stil}ules often pro-
minent. Fls. small, usually dicecious, apetajlous; males clustered, and

females salitary, in the bracts of simple or Paniclcd spikes Or racemes.
Male calyx valvately 3—5-partite, stamens numerous, central, free;
anthers dorsifixed, 2-celled ; cells globose or shortly oblong, parallel,
adnate to and often widely separated by the thickened connective.
Female calyx spathacecous or valvatcly 3—6-lobed or -partite. Ovary
2—4-celled, styles free or connate at base, entire, plumose or papillose,
ovules 1 in each cell. Capsule of 2—3 Z-valved coccl o
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L. 1. hiaruis.
Small tree. L. gaﬁally Jﬁxed, 3-perved 2. phszpgmmsis.
Large sarmentose or scandent shrub 3

1. M, Roxbwghianus, Musll. Barui, S.; Dopsinga, Mal. P.

A small trec, softly pubescent, with simpie and steliaie hairs all over,
lgng-perialed, orbicular or broadly ovate, Peltate1y~attac11ed, sinuate,
dentare, or denticulate leaves 4—77 diam. and terminal racemes as jong
as the leaves. Capsule densely cchinate and glandular.

Sanial Parganas, in ravines, rare! FL May—[une. Fr. Ang--Sept.

L. stellately hairy and with yellow glands both sides, densely so beneath, above

sparsely buz also with simple hairs, secondary nerves 4--5, tertiaries scalariform.
ticle 1:5-—4”. Gtipules linear, 3%, Male sepals 2--5.

2. M, philippinensis, Muell, Gara Sinduri, K.; Rora, §.; Reri,
Kharw. ; lI:'(ar.rlala, H.; Daosindra, Mal. P.

A tree, 2030 ft., branched low, with ovate or rhomboid, acute 0¥
acuminate Icaves, covered beneath when young, as are the shoots, with
a greenish-yellow glandular pubescence, and permanently with smalt red
glands. Male flowers clustered in racemes 6—10” long. Female racemes
2—3" long. Capsule smooth but densely covered with red glands.
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Throughout the area, especially in moist ground! Fl. Oct.—Nov. Fr. Feb.—
March, Ewergreeh.

Bark nearly smooth, grey, blaze red. L. 36, or some attaining 9 by 57,
sometimes ovate and sliehtly toothed by the excurrent nerves, old L. often hoary
beneath with fine stellace tomentum, brescent zbove, base 3-nerved, sccondary
nerves 3—4, with strong transverse tertiaries. Perigle 2—3-5", thickened bhath
ends. Male racemes axillary and densely panicled at the end of the branchlets.
Fls. whitish-vellow, -127 diam. Stamens 2030, anther-cells longitudinally
dehiscent, sometimes with a few red glands. Female fls. distant, rarely 2 together,
perianth 4-fid, ovary tomentose and red-glandular, stigmas 3, spreading yellow.
Capsule -3——5" diam. Sceds globose, gmooth, black.

Wood not much used except as fuel. It coppices well and is frosc-hardy. The
ren glands from the capsule are the source of the Kamela dye, and i3 met with

in the bazaars as a purplish-red powder, used especiaily for silk. It is also used
as a remedy for tape-wortn.

3 M, repandus, Muell. Syn. Rottlera tricocca, Roxb, ; Ghirguria, Or.

A large scandent or subscandent shrub with long thorns on the trunk.
Branches tomentose. Leaves ovate with cordate straight or retuse base,
rarely obtuse or rhomboid at base, acute, scarcely acuminate, entire
or somewhar sinuate and some of the nerves excurrent as minute teeth,
7—4” long by 1'B—3-5" broad, softly stellate-pubescent and closely
covered with small glands bencath, glabrescent above. Flowers in
tevminal panicled racemes in the male with 3--5 yellow, suborbicular
or lanceolate concave tomentose sepals 127 long, glandular within;
unthers with 2 oblong cells slightly produced beyond the connective.
Female flowers green, in simple racemes, sepals linear, soon deciduous,
ovaty very tomentose, 2-lobed and -cclled, stigmas plumose, sessile.
Coccl globose glandular, 27 diarmn,

In the damper regions only, Champaran! Purneah, common! Santal Parganas
and Menghyr, towards the Gangeal Dalbhum, Gamble! TPuri, very common in
the damper parts! Angul!l FL Jan—Feb, Fr. March—Aprik

L. with 2-—3 secondary nerves above the J-herved base, tettiaries sub-parallel,

petiole 1—2” long, stipules minute, tomentose. Capsule densely fulvous tomentose,
seeds subglobose,

9. MACARANGA, Thouars.

Trees or shrubs with most of the characters of Malletus, from which
genua they are somewhar artificially separated by the stamens, These
are l—many with flexuous Glaments and are always suppased to have
3—4-locellate anthers with the cells more ar less 2-valved. The anthers
are, however, variable ; in somce species they open by 4 valves like the
4-valvate sepals of a flower ; usually they have 3-—4 2-valved terminal
cells, but sometimes (e.g. M. indica) only 2 cells occar on the same
plant as 4 celled anthers, and then these resemble a Mallotus except
By the smaller connective and more apical slits,. Female flowers one to
few in a bract, ecalyx 2-—4-lohed or -toothed. Ovary 1-—6-celled (1.2-
celled in our species), with as many cocel in fruit

L. peliately artached above the base ip all,

1. Floral hracts of male narrow, not concealing the fls, Female
with narrow styles and stigmas,
Stamens 6—30. Ovary 2-celled, stie%'maa 2 terminal 1. denticulata.
Stamens 6—10. Ovary mostly 1-celled, stigma 1 lateral . 2. indica.
il. Floral bracts very broad, concealing the male fls. Female with
peltate lareral stigma 3. peliata.



112 29, EUPHORBIACEZ. 2. Macaraneca.

1. M. denticulata, Muell, Mallota, Nep.

A small tree with a low crown of deloid-ovate light green Jeaves
412" long, whitish and closely covered with minute glands beneath.

Male manicles 3—4" loneg. ovramidal with gmall cuhenrhiculsr or

A R s m A e Bkt = | A Fmaliiaialsay L ¥ R RAaaREkily P L]

broadly ovate bracts only "06-—07” long, with broad scssile base. Fernale

anicles densely branched, 1-5—2-5" long, with obleng deciduous bracts
Feaving a promincnt scar ; Howers usually paired in the lower bracts
with stour pedicels, sepals 2—3” broadiy-ovate, ovary 2-celled, closely

2Ly Yoilio,y o lIRLE, LARhabd i

covered with vellow glands ; stylar colamn short and stout with 2-curved
stout subulate stigmas, Capsule 257 diam,, didymaous.

North Porneah, on the borders of the Sikkim Tarai only! Fls. April. Fr. July-
Evergreen.

Stem with quite smooth light-coloured bark, Shoots brown, tomentose. L. with
3 strong principal nerves and about 6 other basal cnes, secondary nerves 9—l11,
stropg, parallel, with the two lateral principal nerves running pearly to margin
and then bifurcating, each short branch ending in 2 gland or (in the young L) in
a tooth, the margin soreitimes permancnitly denticulate; tertiary nerves c_luﬁ.ﬂ
scalariform, base of leaf usvallv rounded or somewhat retuse, apex sharply acumi-
nate or pbruse. Sripules lanceolate, caducous.

The tree has been found useful in the Duars in reclaiming Savannah tracts.

2. M. indica, Wight.

A quick-growing tree up to 5 fr, girth and 50 ft, hi%h with green OF
glaucous branchlets, large broadly ovate or sub-orbicular leaves 6—13"
long, glaucous and glandular beneath. Male panicles 3—4” long with
zig-zag branches bearing sripitatc bracts, the lower foliaceous, the
upper with blade modified into a large gland and cuspidate. Female
panicles pyramidally branched, 3” long, hairy, flowers 1—3 at the nodes,
on pedicels '2—'4” long, sepals triangular, acute. Ovary shortly hairy
and densely glandular, mostly l-celled, with a lateral sessile, long
subulate stigma. Capsule l-coccous, globose, "25” diam.

Ravines o the hills of Singhhum, rare! FL Sept—Cci.  Fr. Ocr—Nav,

Juice very gummy. Branchlets robusi, shoots tomentose, Nervation rmuch a8
in’ denticulata, but the 7—10 secondary nerves more curved within the margin and
giving off very short nervules, which run into the marginal tecth or glands; these
glands glabrous ; large clliptic glandular areas also frequently occur on the upper
eurface along some of the basal ncrves. Stipules -5, ovate, ciliate, caducons,

There iz some doubt about the occurrence of this tree, which I have descri
from Sikkim specimens collected at 4000 fr. elevaiion, My specimens collecied in

Singbhum were sent to Sir Dietrich Brandis, and were referred by him to M. indica

(Indian Trees, p. 592), bur other specimens from the same forest ave M. peliald
LTI
-t

3. M. peltata, Mucll. Arg. Syn. M. Roxburghii, F. B. I.; Osyris pel-
tata, Roexb.; Pilania, Gondaguria, Gr; Tabhari (Mayurbhanij).

A small or moderate-sized tree with green branches and glandular
twigs, large, peltate, orbicular-ovate acuminate leaves mostly 4—9” long,
densely tomentose when young and permancntly more or less hairy on
the nerves heneath, and with numerous minute glands between the
nerves; somewhat rusty above, Male panicles 3—4" long, but rather
stricy, bearing large tomentose bracts, foliaceous at the base of the
branches, transversely oblong or orbicular and denticulate, concealing
the Hower-clusters; bracts '15——~3" broad according to position, shortly
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stipitate. Female fiowers in nearly simple racemes or these branched at
the base, 1'2” long, also with large rusty romentose deciduous bracis ;
flowers on long pedicels -25—'6” long, sepals very minute, rounded.
COvary densely covered with glunds glabrous or only ‘shghﬂy pubcerulous,
bearing a lateral scssile, broadly-peltate papillose stigma. Capsule glc;-

hase, ‘37 diam., often grooved, with deciduous ycllow glands, See
globose, black.

Singbhum, in dezp valleys, very rare! Mayurbhanj! Puti, frequent! Angul,
common! Fls, March, Fr, April. Evergreen.

Branches exuding large quantities of guramy sap when cut 29 in the Iast zpecies.
1. attain 127 in length, the nervaiion as in the last species, but the small nerves
running into the margin ending usvally in hirsute glands; upper surlace dull, not
shining. The Singbhum form is rather different in that the nervules below are
much ore raised and the marginal glands glabrous. Petiole usually 3—87, some-
times 15”. Btipules evate to obleng or ovarc-lanceolate, or in the Singbhum form

lenceviate and over -57 long. Panicles mesily from the axils of fallem leaves.
Anthers 4-valved.

A rapidly growing soft-wooded tree, socon overtopping the Teak in the Puri
plantaticns,

10, CLEIDION, Blume.

Glabrous trees with alternate, toothed, penninerved leaves. Fls.
mongecious or dicecions, males in long axillary racemes, females 1—2 on
a long axillary peduncle. Male calyx globose, valvately 3—4-sepalous,
stamens over 20, irec, very close, central; anthers dotsifixed, 4-celled,
or with 2 cells only transversely didymous on the margins of a broad
gonnective, Female sepals 3—5, imbricate. Ovary 2—4-celled, styles
connate below with 23 long filiform arms, cells {-ovuled. Capsule of
I—3 Z-valved cocci. Seeds subglobose.

1. C. javanicum, Blume.

A small tree with nayrowly elliptic-dJanceolate to obovate-oblong
acuminate, coarsely sharply serrate leaves, 3—8" long, with a long
petiole 1'3-—3-5”, thickened both ends. Male flowers in clusters of 2—5
on slender spikes or racemes Z—6” long, sepals 3, triangular. Females
solitary, the peduncle often swolien above, styles 3—4, very long, ‘75",
Fruit mostly 3-coccous, "8—1" diam. and '4” jong on a2 peduncle 247,
Seeds -3—5 diam., globose, smooth.

Near streams, rare.  Rammagar forests!  Fls, Dec—Jan.  Fr, Feb—March.
Evergreen,

Bark grey, corky, blaze with chlorophyl, L. somewhat repapd with the teeth
often ncurved, secondary nerves 5—7 strong but fine beneath, tertiaries numerous,
close, reticulnte between. Thickened ends of petiole and peduncle transversely
rugose when dry, Raceme somerimes pubescent, bracts mibute.

i1. LASIOCOCCA, Hook, f.

Small rees with subveriicillate, more rarely aliernate or sub-
oppoaite, shorily petioled oblanceolate or obovate leaves, entire with
cordate base, Fls. monecious or dicecious, males racemose, females

solitary, peduncled, axillary or sub-corymhose at the apices of the new
shoots, Male flower with globose ca cﬁx’ valvately 3-partite, stamens
ed

nimmerouns, connate into a much-bran column, the branches with
»O—8
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numerous anthers with 2 globose anther-cells, connective large. Femalc
Hower with 53—7 unequal sepals, persistent and somewhat accrescent.
Ovary globose or slightly J-lobed, scaly or tubercled ; styles 3, filiform
ercct, stigmatose on the ITeT mdu Ovules § in each coll Lapsule
Bnally 3-coccous, deciduous from a 3-cornered columclla covered with
stout bristles, hard conical points or tubercles. Seeds subglobose,
smooth, with thin crustaceous (esta, raphe linear, albumen fieshy,
LquLdﬂm large orbicular, subcordate, thin.

1. L. Comberi, Haines (Kew Bulletin, 1920, Wo. 2.3 Kukri-hari, Or.

A small free, with bushy crown, white 1twigs and sub-verticillaie
obovate, cordate-based or panduriform leaves 3—77 long, with usually
caudate tip, glabrous, margin rather wavy-cartilaginous, secandary
nerves  10—13, rather strong, petiole tomentose, very short, Male
racemes 1—2°25" long, axillary and from the H,K]_lb of fallen lcaves,
pedicels very short, articulate, calyx pubescent only ar che tip in bud,
sepals ciliptic-oblong, -12—-13". Vemale peduncles pubescent, -6—17
long, in the axils of the rerminal leaves or sub-corymbose in the axils
of bracts, scpals unequal; mostdy broadly ovate acuminate, inner
narrower or lincar, glabrous except a few cilioke. Ovary tbercled,
each tubercle with a simple seta. Capsule -5 diam., depressed,
tubercied. Seccd glnbuse, Irowin.

Rocky ravines and nalas. ri_(Dhuanali forest, common}! Angul! Mountains
of Maynrbhanj! FL June. L Apg.—Sept.  Evergreen,

" Stem often buttressed, bark pale or white, blaze hard, brown and white. WNew
shoots densely pubescent. Buds rusty tomentose, ST long,  Tertiary nerves

fine scalarifgrm, and upper surface of L. microscopically pitted, pits sometimes
visible as translucent dots. An inflorescence-like growth i3 sometimes produced

by galls,

12. HOMONOIA, Lowr.

Shrubs with alternaic, entire, or toothed leaves, lepidote heneath.
Flowers usuall},r dicecious, bracteate and 2-bracteolate in axillary spikes
rarcly, sometimes reduced to single flowers. Male with globose calyx
splitting into 3-valvate sepals, stamens united into a central column,

Wnlfn 15 divided 1t nuUmercous DTRDCHES ﬂl'lﬂ Hﬂﬂll}’ dense clusters of
2-celled anthers, with a very minute connective. Female sepals 58,
narrower imbricate, inner sometimes smaller, deciduous, Ovary 3-celled
with 3 spreading entire papiliose or almost fimbnate styles. Capsule
small, of 3 usually tomentose 2-valved cocci, pot scaly or tubercled.
Seeds ovold with a thin fleshy coat.

A, Female fis, in slender spikes as long as the male,

L. lincat te linear-oblong, entire or serrulate . L. riparia.
B. Female fls, subsolitary or in short spikes. L. roethed.
L. oblong to obovate, 1-5~=3-5". OQOuter female sepals -14” 2. intermedia.
L. -cuneate-cbovate, -7—I1-3". Female sepals equal, 477 3 retusa.
1, H. parm, Lour. Syn. Adclia nereifolia, Roth. {and in F.I); Gara-
hurll Q'I'IH'IIII'I'I'I' r‘l'l'l'l"ln'l' Q - T"'I'I"'I‘II"'I n-}'r
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A large rlgld shrub with BUMErOUs Crect Stems marked with promi-
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nent leai-scars, iomeniose above, Leaves linear, linear-lanceslaie ©
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lincar-oblong, willow-like, 3—10” long by '3—1” broad, entire, or with
wavy margins, or sometimes toothed or serrulate towards the 1ip, closely
pubescent on the merves beneath, Male spikes 1'5—4" long with
tomentose rhachis ; bract 44— 057, ovare acuminate, bracienies smaller,
lanceolate. I'emale spikes 2—37, bracts as in the male, rhachis *grey
tomentose, sepals lanceolate, 5—6, 07 leng, nearl‘_&r cqual, pubescent.
Ovary tomentose. Capsule tomentose 2—25" diam., sceds hright
Crimson.

Rocky tiver-beds, thynughont the area but semewhat local!  Fl March—April
with the youny shoots. Fr. May—Sept, ” Usually described as evergreen, burt it is
often completely deciducus in cold weather.

Secondary nerves of leaf very numercus, sometimes over 30, hut dependent on
the size of |.; other nerves sometimes much raised, leaving deep arecley betwecen

them, in oither forms not much raised. Petiole -25—3% Btipules lincar, 247,
decidyous: Male sepals nearly glabrous, elliptic, 137,

2. H. intermedia, Hoines.

A shrub with many crect branches and stout, usually red, minutely
pubescent twigs., Leaves wmostly 2—4-5”, sometimes only 17 on abbre-
viated shoots, oblong with somewhat arttenuated base, ravely obovarte,
with usually rounded, obtuse or acute tip, serrate or coarsely serrate,
somewhat pubescent on the nerves beneath when young; secondary
nerves 7—3, petinle (1—15". Male spikes not seen. Female spiles
47" with pink pubescent rhachis, bract and hracteoles suhcqual.
acuminate, “L1”7 long, sepals lanceolate, outer 3 larger, ted, "147, styles
[ e [ - 1Y Yits i
LI C jItpprla e, Wh-— 0,

Mahanadi river bed! ¥1, March.

This P’lani, which for want of the mile spikes I have not elsewhere described, is
almest intermediate in leaf Detween riparin wnd retusa, and it might possibly he a
hybrid. Tt has the female fls. aimost twice the size of the orher two species.

Treated as a variery of either it would be very difficult o know w which 1o assign
1t

3. H. retusa, Mucll. Arg.

A smaller shyub than riperia with ebovate L., 1--2", usually cuneate
at base, rounded or refuse at tip and wsually serrate-dentate, beneath
glabrous, and with fewer scales than in ripariz and only about 56
secondary nerves. Male spikes ‘53—1" long, stout. Female fls. sub-
solitary or in spikes 5" ];Dng, with pink pubescent rhachis closely
resembling intermedia, but fls. only as large as in riparia. Sepals of
male glabrous, of female minutely pubescent. Capsule "1—'15" diam.

This, which has been described from specimens from the Central Provinces for
purposes nf comparison with inlermediz, has not been found in our arca.

13. RICINUS, L. Castor-oil.

A tall stout herb, or perennial and sub-arboreous, with large, orbicular,
paimately-lobed and setrate leaves. Flowers in terminal, Subpanicled
racemes, monecious, Males crowded in the upper parts of the racemes,
calyx splirting inte 3—5 valvate segments, stamens very many, connate
in several branched columns, anthers clustered on the final branches,
cells distinct, subglohose on the rather large connective. Female {l.
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large, in the lower part of the raceme, calyx spathaceous, caducous.
Ovary 3-celled, styles sprcaclmg, entire, 2-fid or 2-partite, feathery or
papillose, often very large and brightly coloured. Ovules ! in each
C

. Capsule of 3 2-valved coccl. Seeds oblong, with large caruncie
and crustaceous testa.

1. R. communis, L. Arandi, H.; Bheranda, Beng.; Jara Bindi, K.

This is the well-known Castor oil plant, which is cultivated under
two common forms: (1Y A perennial with signs woody below with
large fruits and large red seeds, said to vield about 40 per cent. of oil,
used chiefly for lubricating and ilumination {Nadhkarni), and {2) an
annual grown as a crop with small gr? and brown mottled eceds
yielding rather less oil of berter quality fur medicinal pusposes, The
seecls contain a toxic, exiremely poisonous substance, “ricin,” which
is, however, not contained in the oil (3} var. Gibsonii, which large
gurple bronze leaves, is grown as an ornamental plant only. Miiller

isunguishes 17 varieties. De Candolle states that ite cultivation is
extremely ancient, and considers its home was originally in Abyssinia,

Sennaar and Kerdofan.
14, CLAOXYLON, A. Juss

Herbs (in our area), or usually trecs or shrubs, with long-petioled,
entire or toothed, penninerved or sub-palmately-nerved leaves. Flowers

small or minute, moneceaous or dieclous, In someumes very slender
spikes or racemes. Calyx subglobose, of 3—4 valvate segments, petals
0, disc D or of 3 petal-like hypogynous scales alternate with the carpels.
Stamens many, or few, an or around a central receptacle often inter-
mixed with glands or linear scales, anther cells distinct, free above and
erect. Ovary 3-celled, st}'lcs cntire, spreading, fringed, ovules onc in
each cell. Capsnle of 3 Z-valved coccl or indehiscent. Seeds sub-
Elo‘[mse, testd  crustaceous, sometimes arillate or verrucose, albumen
fieshy, cotyledons broad, flat.

1. C. mercurialis, 7/w. Syn. Tragia mercurialis, Willd.

An erect, weedy annual 12—24” high

ith pale sub-pglabrous srems,
long-petioled, ovate or rhomboid, acuminate-crenate or serrate leaves
1 long, and numcrous capillary racemes 2--3” long, hearing distant
0, TPy . UL OO BRI [y SN, IR L & UL, SRS RPN Rt IR, S
LILLGCla W1 ILILALELSE QLo adllc Ul H.I.J-UI.I.-I.J" PLUILEJ-.IC‘L{ dIfAls il Sl LIl

gvedicelled larger females -07” diam. Sepals 3, distant lanceolate, scales

shorter, ligulate or sub-tercte, Capsule '177, deeply 3-lobed, depressed,
pilose. Seeds pitted or verrucose,

Monghyr, Ham.! Qrissa, near the coasi (Konarak)! Fl, Fr. Aug—Sepr.

L. glabrous with a matt surface, somelimes obtuse {teste F. B. 1), hase cuneats,
rarely with a slight cordation or cbruse on the 1—1-7"-long pedole ; 3—35-nerved,
but with lateral basal nerves slender : secondary nerves 3—4. Bract at the flawer-
clusters very samall. Male fl. most minute, with only 2—3 stamens {often 514,
sesie F. B. 1); filaments very short, anther-cells shori, erect, parallel.

15. ACALYPHA, L.

Herbs, shrubs or trees, with alternate, toothed or crenate, rarely
entite leaves, and minute flowers, moncecious, rarely dicecious, apeta-
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lous, in axillary or terminal racernes, with the females at the hase of
the rhachis and bracteate, with the more minute males ebracreate, or
females separate, 1—2 in a peduncled solitary bract or in separate
bracteate spikes, Male with 4-valvate membranous sepals, disc 0,
stamens 8—many on a convex IecePtacle, anther cells divaricate, often
flexuose or twisted, pistillode 0. IFemale flowers with 3—4 imbricate
sepals, ovary 3-celled. styles filiform, ofien very long and laciniate or
fimbriate. Ovary 3-celled, ovules 1 in cach cell. Capsule of 3 minute
2-valved coccl. Seed subglobose,
Herbs with tnales and females on the same spikes in our species,
Female bracts dentate or crenate . . . 1. mdica.
Female bracts almost pectinate, with loog, hispid teeth 2. ciliata,
A large genus, widely spread in the tropics of both hernispheres, and of which

several handsome shrubs with variegaied and copper-coloured leaves are found im
all Indian gardens.

1- Al iﬂdica, L'

A stiff erect herb, 18"—2'5 fr. high with puberulous stems, spreading,
long-petioled, rhomboid-ovate, scrrate lcaves, and very numerous
axitlary spikes with foliaceous concave sub-crbicular-cunerform many-
nerved toothed bracts, bearing green female flowers in rhe lower part
of the spike, the top of the spike being male and ebracteate, Capsule
concealed by the bract, hispid, usually l-seceded.

Northern Bengal (possibdy Purpeah), Kurz! Hazaribagh, pear Chorparan. etc.!
Puri, near Balugaon, Heoper! Fls, Fr. cs.

L. 725", with 2 5-nerved cuneate entire base, margin somewhat ciliate, apex
obtuse toothed, surface minutely dotted, petiole longer than the hlade, pubcescent.
Spikes 1-5--2-5, several in one axil or on short axillary branchlets; fernale hracts
with 2 nerve to each tooth and bearing one to a succession of fls.; perianth of

2 mimnte hyylineg sealese wth  oland-tinted clise Mvarme 2llabhed with carle
¢ minute bvaline sCaes With ang-fnpen clies, LIvar o-lODEd Wi chryl

pubescence, style arms with 3 slender branches, Male fis. very minute, clustered,
with 4-lobed  perianth, buds 4-angled, stamens with curved swolien hynline
filaments and Z crect slender cells,

An erect, rather stout, glabrous or pubescent herb 1—2 fr. high,
with long-peticled ovate or ovate-lanceolate, acuminate serrate leaves
23" long, with rounded or cuneate base and petiole usually longer
than the blade. Spikes rarely 1” long, with the female bracts almost
tubular, crowded, with many nerves endin% in long subulate, hispid
teeth as long as the limb, each with 12 flowera. Male flowers few,
very minure at the end of the spike. Ovary sparsely hispid. Capsule
glabrous, cocci very thin white. S S i

Behar, Kuyrz! Fls, Fr. July-—Dec.

16. GELONIUM, Roxb,
Small plabrous trees or shrubs, the branches with stipular lines ag
the nodes. IL.eaves sometimes opposite, pellucid punctulate, entire or
serrate, with connate, sheathing, cadncous stipules, Flowers axillary,

cymose or clustered, dicecious, Male sepals "5, orbicular, imbricate,
stamens [10—60, free central, anthers oblong dorsifixed, cells parallel,
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introrse, Female flowers sepals 56, usually narrower than in the male,
disc cupular or annular, somctimes with staminodes, Ovary 2--4-

celled, styles minute, stigmas reniform, semi-lunate or 2-fid, ovules 1
in ecach cell Fruit 3—4-gonous or 2-—4-lobed, fleshy, coriaccous or
CYUSTACCOUS, ram:lilj,r dehiscent,  Secds subglobose, arillate.

Is in contracted cymes. Male 1—57 dizm. Female scpals

157 in £, 2—23" in fr. Fr. -7—9" . i. mudtifforum.
Fls. fewor Fascicled., Male fl. -2 diam, Female 1~—4_- topether

only, sgpals -]” in f],, scarcely accrescent. Fr. 47 2. lawnceolaium.

1. G. multiflor um, A Juse. Khakra, Kukra, Or. : Ganan, (rond.

A small straight tree with green rwigs Prnmment]y marked by the
pﬂ.lc stipular  scars and  with very rcsinous  buds. Leaves 3~—-—ﬁ”,
qlhptlc—ﬂlﬂnng or somctimes oblanccolate-obtuse, or few acuie, some

CMaTry a1k T C‘ﬂi"i‘nfﬂ L aTh el - Inoc' SUTTE s o Y s fl'lﬂ I - _'Iq:

[
_I-"IHI'F 'I"Iﬂ'rIJ'\lﬂ
EFLALLL TY LAICEL fPLAL L Ly L4 % L L TE RS T LN Y ST E LR TALL Lo ¥ A

[ b I."I.I.E} l.!"- FPLWF R

Flowers usually in contracted cymes, more rarcly merely clustered.
Males wvery sweet scented, vellow from the large. }relluw honeycd
receptacle and anthers, 45 diam. including the many stamens;
RPT‘;’\]; 5, reﬂex&r] R - '?.'"? ’nrhnr"v ohlong, obhrse, ofron concave and
with somewhat mmutelv-rabgcd "hyaline margins. Stamens  40—70.
Female sepals pnbr*%ronr orhicular or broadly nblang, 15", soon
enfarging to -2” or 25" in frult; disc annular, rough, with rudimen-

tary staminodes (?), srigmas ﬂabf-.llatﬂly lohed. ¥Fruir 7-—9”, slighty
3-gonous and 3-grooved.

More or less evergrcen forest round the eastern, damper side of the province.
Purneah] Baptal Pargapas, rare! Porl, commen! Angul, common! Nilghiri!
Mayurbhani! Fla. Macch—April. Fr. April—June.

" Bark nearly smonth. L. with 3-—18 oblique secondary nerves, reticulate berween,
fine, slightly raised above, trapsiuceni dots not clear and often diffused, somerimes

s!ighﬂLraised on the dry leaf. The fr, in some specimens is somewhat tubercled,
but 1 have only seen smooth frs. in our area,

2, . G. lanceolatum, W4ld, Same vernacular names,

A small, straight, much-branched tree , closely resernbling the last
in hahit and fﬂllﬂgt‘ but leaves 11""1.,13111,’ smaller, 1°5—4%, rareljr up
to 67, nearly alwavs more or less obovate or oblanceolate, sometimes
tlhpnt -nhovate to oblong, shining both sides and coriaceous (as in last).
Periale -1-—2”. Male finwer in small fascicles, nnt cymase, only +2”
diam. including the stamens, which are usually under 40, sepals orbi.
cular, erect, "07—17, receptacle not swollen. Female flower tnhtat' or
3—4 together, EEPa]s bruadhr ovate, 1%, and scarcely larger in fruat.
Stigmas  2-fid with incurved subulate arms, which are somewhat
toothed. Disc thinmer, more cupular and less pulvinate than in

Enugmglumm and without staminodes. Capsule "3 —4” with the lobes
ecled.

Mals of Puri!  Fls, ususliy a few weels later than multifforum.

spécimen (Lace) in November.

Batk smoothish grey-brown, blaze ratber hard Hesh-coloured. The translucent
dots somefimes barely visible, Hooker states that the fls. are sometimes in shors
racemes, of which the rhachis is covered with imbricating bractecies, and that the
capsules are rough. Sceds globose, -12—-17" dimn, iesta with large shallow piis.

]
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17. BALIOSPERMUM, Biume,

Shrubs or undershyubs with alternate, sinuate, dentate or lobed
leaves, penninerved or palminerved; base 2-glandular. Flowers small,
mongecious or dicecious, fascicled, racemed or panicled. Male scpals
4—86, orbicular, concave, mmbricate, disc of 4—=6 glands, stamens f0—30
on a small receptacle, filamenis free or few conpate, anther-cells
parallel, adnate to a bread connective. Female sepals 36, lanceolate,
sometimes accrescent in fruit, disc entre. Ovary 3-celled, stgrles rather
long, stout, 2-4id Gr“l—partit-:, with smooth stigmatic surfaces, celis
i-ovuled. Capsule of 3 Z-valved crustaceous coccl. Sceds ovoid,

1. B. montanum, Muell. Syn, B, axillare, Bl.; Jatropha montana,
Willd.

A shrub or undershrub with numercus, erccr, herbaccous shoois
from the percnmial rootstock, with variously lobed, lobulate, sinuate
or serraic leaves, lowest sometimes ]falmately-lubcd and bread,
mostly elliptic-oblong, becoming  lanceolate  above, | qfteq atta_i_ning_
610" long below. Fls, green, fascicled, axillary and In the axils of
bracts on proliferous sheots or in conuacted leatiess panicles, Capsule
3-Jobed, '3—4” long, pubcscent. Seeds with a brown caruncle.

Usnally in undergrowth in damp places. Purnezh and Santal Parganas! Sing-

bhum and Palamau! Parasnath, Prain) Apétf, vei"j} common!  Flas, Ehitﬂ}r Dec—
March.

Anains 6 ft. io Angul with weak stems, more or less strigose or twigs pubescent.
L. with 3—5 nerves at or near the baze. Fls. said to be moneedious in the type.

Var. diciea, Haines (F. C. N. & Indwn Trees, p. 583),

Leaves with very strong tertiary nerves. Fls. dimcious, males fascicled in
narrow panicles, and the females 1-—3 axillary. The common form in our area.

18. TRAGIA, L.
Usually dimb'mg herbs, hispid, with pungent or singing hairs.

Leaves alternate, simple or palmately 3-lobed, with often cordate base,
palmately nerved, Flowers minute, monoccious, racermnose, males
several in the upper parts of the racemes, females solitary or few, in
the Tlower parts. Male calyx valvately 3—5-sepalous, stamens 1--3,
rarely more, filaments free or connate, anther-celis contiguous, parailel.
Female sepals 6, much larger than in the male, imbricate, sometimes
pmnatifid and accrescent. Styles 3-Bd with spreading cntire arms.
Capsule of 3 Z-valved coccl. Seeds globose.

Female sepals accrescent pectinate, hirsute . 1, involucrata.
Fessale sepals not accrescent, entire, puberulous 2. Gagei.

1. T. involucrata, L. Jipenda, Ho; Sengel-sing, K., §.; Barhanta, H.;
Bichati, Beng., Or.

A swur herb, wooedy below, and with a perennial steck, with sub-
erect or twining branches, puberulous and villous as well as with
scattered pungent hairs. Leaves 1—4-57, oblong, avate-oblong, elliptic
or rhomboid acuminate, base usually rounded, sharply serrate, young
almost tomentose beneath, old hairy and serose. Flowers usually in
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leaf-opposed sub-spicate racemes, sometimes racemes terminal or on
short axillary branches, Male sepals 05%, broadly ovate, Stamens 3,
sometimes Z-branched, each branch with an anther, Female sepals
hnear with long, glandular, hirsute teeth or lobes, haydened in fruit
and spreading, "2—3" long, ovary villous. Capsule ‘3" diam., usually
hirsute, Seed globose, purple black, suophiolate, stightly ander 27,
mottled with thin whie scales.

Waste places and hedges, often among rocke, Chota Nagpur! Santal Parganas!
PuTriI 0 K_ﬂlahandit Fle-.‘, Fr. Dec—april.

71", Btipules lanceolate, -3——2", Spikes or racemes -3—1”, upper male portion
with close oblanceolate stipitate bracts about 06" long.

2. T. Gagei, Hatnes, in Journ, As. Soc. Beng., xv, p. 7.

A slender twining herb with brown, skghtly pilose branches, Leaves
q_bh:)‘ng,_ 4—5" long, abruptdy acuminate with cordate base, margin
shallowly dentate-serrate, beneath almost glabrous even when young,
above slighily setose, base 3—7-nerved, secondary nerves abour 3,
tertiaries yeticulare. Male sepals 4, obleng acute. Stamens 2, anthers
broader than long, Female sepals nhhngnblancedam, acute, scarcely
‘17 long in fruit, entire puberulous outside, glabrous within. Capsule
hispid, -3”, sceds glohose, ‘2%, gquite smoeth, marbled brown and white,
not at all strophiolate or tarpid at the chalaza.

Mals of Puyri! Flg, Fr. March—May,

Scarcely stinging. Periole 1-2—1-5" long, slightly thickened both ends, villous
when young. Sripules triangular, 07”. Bracts on the racemes, ovate, 03", or
shorter below the maie Hs., almost glabrous excepr the margines

19. SAPIUM, P. Br.

Trees or shrubs with milky juice, entire or wothed penpinerved
leaves, peticle often 2-glandular at the top. Flowers in terminal spikes
or racemes, Inomnecious, Males several in each braci, calyx shortly
2—3-lobed or -toothed or valvately 3-sepalous, stamens , ‘iree,
anther-cells paraliel. Female flowers usually at the base of the spikes,
solitary in cach bract, or spikes unisexual, calyx 3-fid or -partite, ovary
2—3-celled, styles sometimes connate at base, spreading, simple, cells
1-ovuled. Fruit crustaceous, fleshy or rarely woody, tardily loculicidally
3-valved, Seeds globose, usually long-persistent on the columella,

Spikes androgynous. L. rhombeid . 1. sebiferum.
Spikes unisexual. L. large, <lliptic-lancedlate 2. insipne,

1. S. zebiferum, Roxb. Momchina, Reng. ; Bilaiti-sissu, Vern. ; Chinese
Tallow Tree,

A small glabrous tree somewhat resembling Sissu, the leaves being
of much the same shape as Sissu leaftets, broadly rhomboid, 1'5--3
long with a short or long acumen, sometimes broader than leng, base

3-nerved, of which the lateral are sometimes marginal, two glands at

Al B ~E E1ala R | ale o . 3N i [P [ g h o
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others with a few female flowers below and the rest male. Females
with pedictls -2~—4” long and long Jinear styles connate about half-
way. DMales several in a bract, more shortly unequally pedicelled,
felluw, calyx cupular, toothed or wuncate, anthers large, broader than
ong. Capsule coriaceous, '25”, seeds with a coating of wax under the
epidermis.

A npative of China, very commonly planted, and more gor less npaturalised in
Purneah, Fls. Aug—=58ept. The open caﬁ)ﬁules may remain on the tree until
€

Navember. Deciduous Nov.—March in the dryer districts, turaing red before
falling,.

Growth very fast and tree ornamental. The source of the vepetable tallow of
China. Roxburgh considers that cocoa-nut oil is superior to it for burning.

2. S, insigne, Benth.

A small tree with thick, pale brown, succulent branchlers and rather
fleshy large leaves crowded ar their ends. Leaves elliptic-lanceolate,
acuminate or finely caudate, 6-—-i0”, crenate, base narrowed into the
1-—1:7” peticle, which is 2-giandular above. Stipules very small, finely
acuminate with glandular base. Male {lowers in round clusters on the
stout fleshy rhachis of solitary terminal spikes, 36" long. Female
flowers sessile (or shortly pedicelled, f. F .B.IS', in similar spikes but pot
clustered, rarely spikes Z-sexual, Ovary ovoid. Fruit oveid or broader -
than long, ‘3—'4".

Very rare. On rocky aspects on the highesi mountains of Mayurbhanj, elevation
above 2000 fr.! Fls. Dec—Feb. Fr. March. Deciduous, renewr-L. March—NMay.

Tlaewa mnata wirh mish mdiilee duioa Meanatinme sf lasnd vt Bend oovesta with
et b it WILA Mucn s JRES . FETEEIIONS OF AT 4O ATl BCrTEIC Wil

deciduous glandular tips. Sccondary netves about 12, rather strong, oblique,

This is ong of the numerous cases of a Himalayan and Chittagong plant being
fonnd in Ocissa. The tree has, however, also been collected from Southern India
and Malabar, presumably from the mountains.

20. EXCCECARIA, L

Glabrous trees or shrubs with acrid milky juice and alternate or
opposite leaves, Flnwers in bracteate spikes or. racernes, moncecious
or dicecious, very small, rhachis with large glands. Male flowers 1—3
in each bract, sﬁpals 3—.5, stamens 3, iree, with didymous anthers.
Female flowers sometimes on the lowetr part of the maﬂ% spikes, some-
times on distinct yacemes or spikes, calyx 3-fid or -partite. Ovary with
3 stout, spreading, or recurved styles, cells l-ovuled. Capsule of 3 cocci
separating from a columella. Seeds subglobose, estrophiolate.

1. E. agallocha, L. Gowan, Or.; Gengwa, Beng.

A small tree or large shrub with much milky juice, numercus erect
sterns or branches, well clothed with coriaceous, ]nng—petick:d, entite or
sinuate-crenate ovate lanceolate, ovate or arbicular leaves, 2—3” long,
the old ones deep red (before failing). Male flowers in catkin-like
spikes, 1'5--2'5” lang, from the upper axils or from the axils of falien
leaves, Female spikes or racemes fewer, "5—17, on separate trees.
Fruit deeply 3-lobed, depressed, -6 diam.

Muddy ditches near the se¢a, Balasore! Tidal iack! ¥Fls, May—June
with the new leaves, Fr, mf—mmjﬁm%me of the new

flowering.
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L. with rounded base and short acuminate tp. Secondary nerves 5—8, rather
obscure, spreading, petiole -5--17, 2-glandular at junction with blade. Male bracts

rornderd M7 hraod = fl wiecile nar mnedicellad brorrmalate - earmale vars ﬂ’!‘IﬂlTrﬁ_‘L
= Maadialidn, A/ it L L L= Y Ad iy 5T Vary Ifediiafls
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lanveolate with incurved wery acute tip and minutely toothed ; anchers far exserted,
with small connective and two lucge ellipsoid cells, Female bracts cuspidate, fls.
sometimes subsessite, sepals larger than in male, ovare cuspidate, 057, Srvles 3,
revoluie.

In a specimen collected by Bourne there is one twig with male racemes and
immature leaves and another with capsuoles and mature L., which, he says, were
“coflected from the same tree” Hooker says the variations in the size of fr. and
seeds iz remarkable. '

The juice canses hlisters and bad sores, Gamble gives weight of wood as 24 Ib.
only,

21. SEBASTIANIA, Spreng.

Shrubs or {in our species} a herb with alternate penninerved leaves
and minute moncecious Howers in slender racemes, Males 1—3 in each
bract, calyx unegually 5-lobed or -Yartitc, stamens 2—4, anther-cells
distinct but contiguous. Females solitary or at the base of the male
racemes, calyx 3-lobed or -partite, ovary 3-celled, sty]es revolute or
spreading, sometimes connate at base. Capsule of 3 coccl separating
from a columclia, Seceds strophiolate. ) i

1. 5. chameelea, Mucil.

A glabrons annual, with erect or ascending often angled stems,
18--30" high, and lintear obtuse leaves, -7—3" long, minutely saw-edged,
; , o , : . : 5

opposcd spikes, 25—'5" long, female at the base and male above, er
fermale also solitarv, Female perianth with ovate sepments, persistent

and enlarged in froit, fimbriate and ciliate. Capsule ‘17”7 long,
3-lobed, lobes cach with two lines of short spines,

Cultivated ground. Ranchi, Clerke, Wood! Hazaribagh! Singhbum! Man-
bhum, Kurz! Behar, Kurzl Fls., Fr. Oct.—Dec,

22, BRIDELIA, Willd

YTECE OT Shrubs, ctimes scandent, wi ite, Tarc

crenate  leaves with  strong  parallel secondary nerves frequently
uniting in a marginal nerve, and small moncecious, rarely dicecious
flowers in axillary clusters, or clusters in simple or panicled spikes,
Calyx with 5 somctimes sub-perigynous, valvate, persistenr sepals, and
5 usually small, white, persistent petals inserted under the margin of
the prominent disc. Disc flar or somewhar concave, often with an
annular rim in the male, in the female furnished with a corona {or
inner disc of some writers) from the inner margin, which often closely
invests the ovary and is toothed or lobed, or comsists of sub-petaloid
iobes. otamens O, on a distinet gonophore with a fustillode. Uva
2-celled, with 2 free or partially connate styles, often 2-lobed. Fruit
a drupe, with a Z{f-,lltedpa stone, ultimately splitting into 2 1-seeded,
2.valved (always ?) pyrenes.
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I. Ereet trees or shrubs with secondary nerves unbranched up to the marginal
nerve,
"A. L. mostly over 47 long, oblong or obovate.
Secondary nerves 15—20.  Fis. axillary and spicate

glabrous. ¥r. globose . . 1. retusa.
Secondary nerve ¥—Il4. Fls. all E'E-E-Eilﬂ axillary, pubes-
cent at basc,  ¥r. oblong 2. VErrucosy,
B. L. mostly onder 47, Linceolate.
Secondary nerves 7—13. Fls. glabrous. Fr. globose 3. tomewiosy.

II. Erect,  Secondary nesves forked, looped or reticulate within
mirgin {exc. 4 var. Hamiltoniana).
Shrub with rhombold obovate L. Sepalz glabrous 4, mantana.
Tree with oblong acuminate L. S¢pals pubescent 3. pubescens,
' . Jpt .

1. B. retusa, Spreng. S}rn B. spinosa, Roxb.; Cluytia retusa, L.;
Karaka, M.; Kaka, Ho.; Kadrupala, S.; Kaj, Kharw. ; Khooj, Th. ;
Kasai, Knsai, Beng., Or.; ; Pani-kasi, Or.

A small or moderate-sized tree, usually with Jong conical thorns en
the trunk when young, sriff, Elll‘ptlc oblong, acute or obtuse, rarely
rounded leaves, with rounded base and 15—20 sirong secondary nerves
which meer 2 marginal one, Flowers small, greenish, in a:{]llary clusters
and clusters also in long spikes, 3—6” long, tales and females 'usuallv
intermixed. Fruit grecnish-yellow or flesh-coloured, globose, '25-—3%
diam., pyrencs ridged.

Throughout the pravince, in the dryer districts usvally near streams and nalas, ot
onr the cool sides of the hills, Fis. Aug.—Ocr. Fr. Nov—Jan. Evergreen,

Adenino A G F+r ivrh wndbh o serayr Holbiar hoavl medlhios #hials A ue An el s
Sirding s—35 1L D Wita git HET CHTE, [OVGEF TRiCK aida o afrd Crimsdn

blaze, L. 4—10" long, mostly about 67, usually pubescent, grey or glancous beneath,
Sometimes somewhat Dbumte, basxe sometimes subcordate, never agute, oxcept on

pccasional branches, tertiary mnerves closely scalariform, Petiole 25—3%, often
swollen. Male fls. peduellc:d female sub-scssile, sepals lanceolate, petals of miale
hroad, angular, ar coarsely toothed, of fernale ahblong, encire perslstem Disc of
male thick, patelliform, scarcely Iﬂhed of female annular with an inner sub-petalotd
limb, entire or of 5 lobes, erect in the young fl, uldmately spreading.

The drapes are quoted as purplish-black by Erandm, and in the F. B, I. This is
80 when over-ripe or dry, but they are usnally eaten before that stage by green-
pigeon, hombills and parrois, of which birds they are a favourite food.

The heart-wood is deep brawn, veined black, and is very bandsome. Gamble
states that it is durable, and thai the weight is abotz 52 b, The poles are largely
used in native houses and for agricultural implements. The leaves are much cut
for buffale fodder.

The seedling has broadly emarginate, faintly nerved cotyledens; the firat leaves
are strongly nerved,

2. B. verrucosa, Haines. Syn. B montana, Hook, f. {in F. B. L}, non
Willd. ; vide Journal of Botany, 1921.

A small tree without mm:h trur_lk, which is short and somedmes
thick, but never thormy, cluselv branched, with upright verrucose
branches. L.eaves broadly elhpnc or obovate, with rounded tip, 3—6”
long on the flowering branches, often 8 on flowerlcss ones, with 10—1i6
stmr:iq secontiary nerves, meeting 4 marginal one as in refusq, beneath
pallid, glabreus or nearly s0, base rounded. Flowers never spicate, in
dense axillary clusters on small tubercles in the axils of standing or

fallen leaves on previous vear’s branchlets, closely invested by the broad,
scarious, thinly hairy bracts, which are as long as the male flowers,
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m@n(ﬁﬂi!}u%; sesgile, males with 3 small villous sheath at
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females also villous on the mbe. Fruit breadly cllipsoid.

Sameshwar Hills, near nalas! Commen in rocky ravines in the Santal Parganas.
Ravines in the higher hills of Chota Nagpur! Parascath. §. D. H., Clarke, Campbelll
Fla. Our—Dec, Fr. Feb. )

Dark flaky in old trews, blaze red or crimson as in B. retusq.

Branchleis hrown, glabrous, except on new shoots and buds, pustulate. DMale
fl. shorter than the female, with obovate, irregularly lobed or toothed petals
inserted ouiside the patelliform, crenulate and rugose disc. The curious villous
sheath is detachable from the fi. on bolling, and I am unulble to staie lis morpho-
logical significance; it is perhaps the pedicel. Female fi. -06—07” Jong, with
lanceolate acuminate sepals and oblanceolate entire petals. Disc conical, with sma)l
mouth girting the base of the long siyles and usunally circumsciss ar the base,
becoming lifted up as a cap on the young fr., but variable.

¢ b

T [~ x]
Lily

-1
[t

,3, B, tumentn;a’ B, S}T'ﬂ D lance:aefﬂﬁa, Roxb.

A iarge bushy shrub or small tree with often drooning branches

==Ll Or3a sy W1 o aliigdllil L "EALEZ e Lerad A ey LT T

slender, rusty tomentgse or pubescent, or (in age) puberulous twigs,
and small lanceolate, ot linear-lanceolate, or sometimes oblanceolate,
often acuminate leaves, 1 —4" long, palc or glaucous and more or less
pubescent or puberulous beneath, with 7—13 nearly straight secondary
nerves runting without branching or reticulating into a marginal nerve ;
tertiary nerves close scalariform. Flowers glabrous, moncecious or dice-
cious, very small, clustered, axillary, or rarely ends of the branchlets
without leaves, white, "15—17" diam. Fruir '[7—25" diam., blue-black.

Usually in the damper region. Purnexh! Gva, Ham., And.1 Eastern Manbhum1
'Sf,mal Parganas! Dhalbhum, Gamble! Purd, frequent. Fls, Sept—Oct. Fr.
Nav.—Jan.

Attains tree dimensions in Purneal with smooth white bark and red blaze. L.
sometimes attzin 67 on the main branches, but are smailer unpwards, and ofcen
only 1 on the flowering branches, dnll above, base acute or obtuse, or rounded on
the -1”-long pubescent petiple. Sepals ovate 1o lanceolate, petals half ae long,
-obevate or rounded with broad claw, coarsely toothed in both sexes or entire in the
female.

In old dtupes the pericarp splits inte 6 valves and each of the pyrenes into 2
valves. Seed black, somewhar cordare.

Cotyledrns epigeal, broad and somewhat emerginate, scedling pubescent, first
pait of . deaves opposite or alternate, stipules setaceous.

4, B. montana, Willd. non Hosk, f. (F. B. ). Syn. Clugtia mantana,
Roxb.; B. Hamiltoniana, Well.; vide Journal of Rotany, 192} ;

Marda, Or,
A much-branched, large shrub, with usually numerous stems or long
Tormarin bimas b o dale o o d s o Tonarme " AR Tl mann
LREUWIL DallCies, Plaliiiuas ol Htdlly =L, dbdbls o7, LHdally FLILRHERL

obovate, varying 1o rhombic-ovate, sub-orbicular, or occasionally oblan-
ceolate or lanceolate, with 6-7 (Ver% rarely up 1o 10 and then only in
a few leaves) secondary nerves, with the ends mostly forked, looped,

j\.r -—nl!:n'lll"‘-ﬁ Ln‘ﬂﬂﬂu e F T 1 mﬂ'l'!r-:“ ru‘rl]'\.‘lﬁi'lﬁ Y ‘t;mna 'I'\'I'II'LII_

OF ICUICUIALC oelore I.Eiil..hiﬂg the Margill, gaaoitus of SOTNCLINNES PUGE-
rulous beneath. Stipules persistent (for the genus), narrowly linear-
g L R N S Py [P

lanceolate, almost labrﬂus bracts, sessile, quite glabrous, "08—'1" long,
moncecious. Male petal broad, strongly angled or toothed; female
thomboid or obovate, minutely toothed, Lobes of pistillode subulate.
Fruir -25—3 diam., ultimarely muoch like that of tomentosa.
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: - drv rocky places, or in the drycr patis of the provinee in rocky nalas,
mgsli:tﬂtjiléﬂ. I‘?T{[ongh;rpﬂills: Ham.! Kurz}!T Bé]har, I J:t H.! Sambalpur, cspcdall}:
in the Doropahar range, frequent! Fls, Aug—Sept. Fr. Of--D&T

Dark thin, rather rough on nld stems, blaze pink. Branchlets not pustulate.
Pedoles -1—2%, glabrous or ubescent. L. ins sometimes rapand or shallowly
crenate. Inner disc in female fi. broadly cupular, scarcely covering half the sub-
globose ovary or longer, minutely toorhed or 4—3-lobed in fiower, +—53fid 1o basc
in fr

Var. Hamiltoniana, Welil. (sp.)

Puhescent. L. with scveral of the secondary nerves rumning into the marginal
nerve. Monghyr, Ham.! Kaimor Hills, f. D. H. (but glabrous)!

5. B. pubescens, Kurz,
A small tree with pubescent or tomentose LWigs, 'narmwly elliptic

leaves, acuminate at the apex and pilose or thinly hairy beneath, with
rounded or acute base and T—-ISP secondary nerves, ma::stly Empmg
withinn the margin. rlowers white, "i—'20 Qlam,, deusely puboscent
outside in axillary dense clusters and sometimes short spikes. Drupe
ellipsoid or oblong, 5% by 257

Along streams. Satranda forests, Singbhum, usually above 2000 ft.! Simlipahar
forests, Mayurbhanj, above 3006 ft.i Fls. April. Fr. ripens the following i
Evcrgrcen. .

L. 410" long, rarely some of the lower on a twig broadly elliptic, base EOMETines
oblique and cuneare, texture thinnetr than in refuse and moniana. Mazle fla, with
short stout pedicels, female subsessile. Sepals lanceolate. Petals broadly flabel-
late or rhomboid in male and tp sometmes j-ioothed | onlong or gbovate ennTe
in female, ourside pubescent. Male disc often pranulatc with smooth anpular

ﬂil limb nearlj,r mno:aIing the ovay ﬁhsuﬂly lohed.

6. B. stipularis, 5!. Babu janga, S.; Kunji, Th.; Nora Kasi, Or.

A large woody climber with pendent branches, breadly ciliptic-obiong,
strongly-nerved leaves mostly about 45 by 3'5”, but much reduced on
the flowering branches, and those on the lower branches sometimes
(as in the case of most Bridelias) exceptionally iarge and up to 87, hairy
or sub-tomentose beneath. Flowers moncecious, numerous, _axill_a}ry, or
spbiked, and in panicled spikes, green, densely halry outside. Lirupes
oblong, red (till over-tipe), *5” long,

In the moisier regions only. Northern tract, all along the northern boundary
and throughour Purneah! Santal Parganas, along thn::i banks of nalas and ;ﬁ
ravines! Mavughhani, at higher elevations! Pugil  Band, Daspalla, and Nayagar
in u;ma%}‘ﬂw. ‘ﬁmrmmﬁéﬁ Evergfeen—— """ A ERES
" "Branches pubescent. L. obtuse or rounded, or suddenly acute at the tip and
with rounded or sub-cordare base ; secondary nerves 7—1I2, strong joining a marginal
neirve with strong scalariform tertiaries and nervules. Fls, 15 long, fruitiog
calyx -3—4” diam. Petals obovate or orbicular, sometimes with a dorsal tuft of

bair, slike in both sexes (teste F, B. 1)) or (in my specimens} toothed in the male

U [ Trmwwmm T e Alae slmmoanl . Toimewss o e Lo cmm oso P ala oo
iy, Jdduale Giac UchFey misuic 4t Dasde wWiinii.

The fr. is globose in a Pummeah specimen, and the sepals densely shaggy with
fulvous hairs ourside,

23, CLEISTANTHUS, Hook. f.

‘Trees or shrubs, with bifanous entire leaves and small dicecious or
moncecious flowers in axillary clusters, clusters sometimes also spicate.
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Calyx 4—6-sepalous, valvate, petals, stamens and dise mnch as in
Bridelia, Ovary 3-celled, usual y with long hairs, stj,rlcs 3, 2.fid, ovules
2 _in cach (.:ell. Fruit capsular, 6-valved, or of three 2-valved coccl, Seeds
1. broadly elliptic. Ovary glabrous 1. gollinuy.
L. avate to lanceolate. Ovwary piiose 1. patulus,

1. G collinus, Benth. Syn. Cluytia collina, Roxb.; Lebidicropsis
orbicularis, Muell, Arg.; Parasu, M.; Pasn, Ho.; Kargali, S,
Kharw. ; Karla, H. ; Gararl, Gond.; Korora, Xarada, Or.

A small, rarely moderate-sized tree, with orbicular, obeovate or elliptic
leaves, 1—4” long by -75—3" Dbroad, glaucous beneath and small green
flowers, -25—3" diam., appearing with the new leaves, the males clus-
tered, the females often solitary scssile. Capsules somewhat 3-gonous,
woody, chestnut-coloured when ripe, shining, 75—17 diam., sometimes
dehiscing with a considerable report on hot evenings.

Central and Southern fracts:  Shahabad! Gayal Chotan Nagpuor, very common
on the hills, but local ; & Jarge form occurs alony palas! Sanral Pargaoas, south of
the Brahmini! ©ne of the commonest trees thronghour Orirsa and_ Sambalpur!
Fls. April—May, occasionnlly also in Sept. “Fr. ripens March—April of the Tollow-
ing vear. Deciduous March—April.

Bark nearly black, rough, with red blaze. Twigs slender, lenticillate, 1. rounded
or reruse, both ends with fine reticulate nerves, sometimes slightly silky beneath
when wvoung. Pesiole -17—25". Stipules deciduons, hairy, shorter than petiole.
The fls. are often diecious, males in few-Howered clusters, females solitary, buds
conical, 3-angular, sofily pubescent, with mibute villous bracis; sepals spreading,
often twisted, sometimes -23" io female; petals minute, Heshy, somctimes E
Dise of male, pulvinate, of female conical, with a thick margin and partly surround-
ing the glabrous ovold ovary,

The wood is durable, and is prized for house posts, fences, etc., as it is not
attacked by white ants. All parts of the tree are very astringent, and the roots
and fr. are poisonuus and uwsed to poison fish. Camphbell says that the bark is

P L R

applied in cutaneous discases, The trec coppices freely, and a3 it is not eaten by
goats it sometimes forms the only vegeration on rocky hills ¢xposed 1o brav.rsing
and is of the preatest assistance in ec-afforestation, Makins states thar a S-year-od
coppice inm Singbhum showed growth of 10 fi. high and 3" girth.

Z. C. patulus, Mucll, Sanahat, Sarpatria, Ur.

A small tree with close branches and slender glabrescent rwigs. Leaves
ovate to elliptic-lanceolate and acuminate with rounded base, 2547,
rarely 5'5” long, quite glabrous but pallid beneath, with 5—8 slender
seconclary nerves, looping or reticulate some distance from the marginal
nerve, on fHowering Eranches often reduced and nearly white, Petiole
27 Flowers SYEEN with white disc and anthers, moncecious or sub-
dicecious, 2—3 1n a fascicle only ; fascicles spicate on new short leafless
branches, or in the axils of white bractiform leaves ; sepals 4—6, oblong,
acute, glabrous, -15” long in fernale, shorter in male; petals obovate,
clawecl, crenulate in male, sub-entire in fewmale, disc shorty cylindric,

[T [ Yor #pmimelad = e e e P

thin, :-:hallmvl'}r Crenais, or miluicly thothed it mele, 30Metinges olcply
lobed in the female, not as long as the glﬂbnse densely villous, ovary;
pistillode large and 3-lobed. Capsule '35 diam., deeply 3-lobed, some-
what silky in the furrows.
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Souhern tract only, Puri, rocky hili-sides 2000 fr.1 Mayurbhanj, 2000 fr. and
above! Angul, in rocky ravines! Fls, Feb.—Aptil, also found in fl. in july. Fr.
Aprii—Tiay.

Bark smooth, exfoliating in thin plates, brown underneath, blaze pink or
crimson, then }'eﬂuwﬁh

Gamble says that the wood is reddish-brown, hard and close-grained. Weight
about 50 lb.

24, FLUEGGEA, Willd.

Shrubs, sometimes ?lmrn'_«; with small distichons leaves, and minute,
edicelled, axillary dicecious fowers, clustered in the leaf axifs, or
gemaleﬂ sub-solitary.  Scpals 35, 1mbr1mtﬁ, sub-petaloid.  Male flowers,
stamens 3, free, alternating with 5 fleshy disc-lobes or glands, pistillode
small, with 7-3 long styles. Female flowers with annular toothed disc,
ovary 3-celled (13, F. B. L}, with long recurved styles connate at the
base, entire or 2-lobed above; ovules 2 in each cell.  Fruit globose, dry
or with white fleshy epicarp, finally loculicidally dchiscent. Secds mot

4
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1. F. obovata, Baul. Syn, F. mmrncarpa Bi. Securinega cbovata,
Muell. ; X}?lﬂph}f]la ‘vbovata, Walld.; F. virosa, Baifl.; Sikat,
Kha?‘w., Remre-horte, 5. Patn, O Bal‘i Pitondi, Vern.

A glabrous, usually straggling shrub, with thin elliptic, obovate, or
orbicular thin leaves, mosty 1--37 long, sometimes attaining 46 by
2”7, glaucous bencath. Flowers pcdme]led clustered 1n both soxcs nn

HAlrfnaes 1T _ B Joamee smndraale Ty phrrs 13 Ao waeader dwar
TIONTL *17-——"2" 100F pPoaiceis, Urults [-'“*'-"-I: wWiolle, 'J Ll-j.ﬂ-l-u,lﬂltei:," Ly

and enly "12—17” diam.

Champaran! Gayal Santal Parganast Singbbhum, in valley forests, frequent!
Manbhum? Ranchi) MHazaribagh! Palamau! Puri, chiefiy in the Mals! Sambal-
purl Probably therefore in all districts. Fls, May—Aug. Fr. July—Sept, Ever-
green, ot nearly so, new leaves in May,

Bark thin, nearly smooth, blaze pink. Rarely somewhat climbing or thorny.
Branchlets angled or compressed. L. with wsvally rounded apex, base cuneate,

sccondary nerves glender and srarcele raised at time of 'Hnunﬂna in mamre L.
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raised and I}Jrl}mlnﬁnt, 58, terfiaries rather irrepulany scalatiform, ﬁnﬂ}f rcttculatc
between,  Pecigle 12 257 slender. Fls. about 08 diam, only, sepals thin,
rounded.

25. AGYNEILA, Veni,

Herbs, or suffruticose with diffuse often angled or cumpressed
stems and small entire leaves, Flowers minute, moncecious, wedi-

ﬂﬂ]]ﬂj‘l nv:]] ﬂﬂﬂﬂﬂ 'I'H‘ll'l] l'!l"'ll "'n'l"‘ﬂjl [l 'pu'rnnlnn 1“‘1(‘1’&"' .I-l i’.\ﬁ‘;fﬂ“" FT“‘{J
Celeqa, aXluiary [ mawes Ciusiersq ; [eIaucE  arfeer, SUo-5CU0iary.  LGaac

sepals 6, gland-dotted with thin white margins, disc 6-lobed, stamens
3 with connate filaments, and sub-scssile anthers with longitudinal
dehiscence. ¥emale {lowers with much larger sepals, sometimes not
margined, disc ¢, ovary turbinate, with cxpanded top and slightly
depressed centre, with short, 2-fid, thick, spreading styles. Ovules 5
in each cell. Fruit not lobed, s]}httm into three 2-valved coccl
Sceds slender, curved, hilum long. Embryo curved, with broad #ar
cotyledons,
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1. A, bacciforms, 4. fuss.

Stems 6—18”, spreading, laxly branched, angular, with somewhat
woody base. Leaves elliptic to oblong-obovate, '25—'5”, rarely 75"
(in our area), acute or obtuse, apiculatc, rather thick, sub-sessile;
secondary merves not evident. Stipules lanceolate or deltoid and
auricled, setaceous, bracts subulate sctaccous. Male flowers under
05" diam.,, 2—tnate, with slender pedicels from the lower axils.
Female flowers 1—2 near the top of the branches, "13” diam., with
ovate long-acuminate sepals. Capsule very distinct, drooping, oblong-
ovoid with truncate tip, "22” long,

Chandpur, Balasore, near the seal Fls. Fr. May.

26. PHYLLANTHUS, L.

Shrubs or herbs with slender branches, often supported by bracts,
and bearing small, alternate, distichons leaves, which with the
branchlet resemble pinnate leaves and are sometimes deciduous with
it, stipulate. Flowers small or rinute, monccious, in axillary
clusters or sub-solitary, apetalous; females with usually accrescent
perianth and larger than the males, Sepals 50, imbricate in two
series. Disc in male of minute glands; of femalc of glands er expanded
and often lobed, Stamens 3, with filarments united into a short column,
anthers oblong or didymous, sometimes connivent or spreading, but
never connate, 2-celicd, cells linear or oblong with vertical dehiscence
or subglobose, and often confluent with vertical or transverse dehi-
scence, connective produced or not. Ovary 3-celled. Styles 3, free
or connate at base, often flattened, 2-fid or 2-lobed. Fruit of three
2-valved cocei, rarely with o sub-succulent epicarp. Seeds 3-gonous, with

rounded back, strophiolate.

Nore—Phyllanthus is here limited to the sections Paraphyllanthus and
Euphylanthus of Mueller {in DC. Prodromus) and the F, B, L
1. Anthers with vertical dehiscence, usually cbleng,
A, Shrub. L. linear-cblong.  Anthers apiculate 1. Laurii.
B. Herbs,
1. Anthers with connective apiculate or muticous.
L. ablong to linear-oblong. Capsule verrueese . 3 wrinana.
L. cblong 1o linear-oblong. Capsule sub-succulent var, lzvis
2. Anthers very short, comnective, with crescentic
“rest ' . .
H. Anthers with transverse dehiscence (exc. perhaps in 8).
A. Erect herbs, sometimes suffruticose helow.
L. elliptic oblong. Female fl. -06” diam. in. fr.

4

. simplex.

. BEFUTE,

L. ellipiic, -5~—75". Male and female 8s. 1" diam, 6. debilis,

B, Small prostrate herbs with very small leaves.

L. -1—2". Fls -1—2* diam,

3
[+
7. rotundifoliys.
g

L. - 1—15*, Tls. under 05" diam. . TIEIRUS.
- ™ T LI o JUS B MY e liont AL @ Thowae LFhamAdoara ©
1. L. Lﬂml, LITERrL. A HbliHIel, JKay pllAaTWdl Biidlitebliy AF.

A pretty shrub with numerous erect rignd stems, 3—4'5 ft. high,
densely clothed with spreading leafy branchlets with very close oiten
raised nodes and persistent stipules, Leaves distichous, crowded, sub-

(o T P ‘.u.‘.1.-. ﬁ“J‘.‘*

sesgile, -1-—3" long, linear-oblong, obuise, glaucous, with sub-coraatc



base and 3—4 faint secondary nerves. Flowers minute, pink, solitary or
few in necarly all the axiis. Fruit nearly dry ‘12— 17" diam., smooth.

Gregaricus along the banks and in the beds of rocky rivers with a constant
water supply, Throughout the area, but local! Fls, Fr. Jap—March.

Branches teret®; “glabiréus. Stipules narrowly subulate, 3-—4 times the yminute
petiole. Pedicels -06—127 long. Male fl. sepals -05—1“ long, outer oblong, inner
rather smaller, cbleng or obovate-oblong, Disc of 6 peltate glands,  Anthers
slightly aFiculate, erect, linear-oblong; combined filaments at first very short,
finzlly 25 long as the anthers. Female sepals -06-—1” long, eblong-obovate. Qvary
3-lobed and lobes apain, slightly channelled, Scyles flactened, sub-erect, cohnate

only at base, with rwo spreading lobes. Seeds smooth, microscopically pitted,
reddish,

2. P. maderaspatensis, L.

Erect, herbaceous or suffruticose, 12—16” high, with ascending,
glabrous, an%ied branches, and usuaily cuneate-obovate leaves, *25—8%,
rarely 17, glabrous with rounded and apiculate apex. Stipules large,

ersistent, 08", lanceolate, acuminate, scarious, Easiﬁxcd or peltate
F.B.I). Flowers numerous on the under side of the branchlets, males
usually fascicled with one much larger female -1—15” diam. in fruit

and with a pedicel about 06" lfgl:mg. apsule smooth, depressed, globose,

-1—-12 diam., shallowly &-lobed.

Not common, Behar, Kurz! Balugaon, Puri, Hoapert Fls., ¥Fr,, Feh, March,
Aug. and Sepi.

Sometimes decumbent below. L. sometimes truncate ot retuse, usuaily rounded
at apex ; secondary nerves 46, oblique, not looping. Male fla. 05 diam. with
rounded or obcuncate sepald. Tisc of glands in bath sexes, Anthers free shave
with longitudinal dehiscence. Female sepals obovate, or inner oblong-obovate

with white margins, sometimes keeled within. Stylgg free, minutely 2-lobed.
E::?l: striated in lines of dots.

3. P. wrinaria, L.

A suffruticose annual, with slender erect stems, 6—I18” high, some-
what compressed or angular, with numerous spreading leafy branchlets
resembling pinnate leaves, 1'5-3” long, with ovate seraceously-acumi-
nate stipules at their base, "12"—'15” long. Leaves small, distichous,
upper imbricate, "12—-'4" long only on some plauts, up 10 "6” on others,

owers minute, reddish, axillary, but sccund and appearing to be
borpe in a continuous vow on the under surface of tlgc branchlets ;
both sexes sessife or sub-sessile, the larger female under *1” diam,
Capsule depressed, globose, usvally minutely, denscly verrucose, seeds
Wit?\ marked transverse furrows on the back and faces.

Very common and probably in all districes, in the rains. Fls, Fr. July—Dec,
Annual, .

Stems often reddish. L. oblong or linear-oblong, apicolate, hase unequal, margin
minutely ciliolzte, bencath glaicous, with 45 fine secondary nerves looping within
the margin, one usually near base, subsessile, stipules subulate or filiform, -05—077,
Clusters of fls, functionally 1-sexual, the males first developing and deciduous, and
subsequently the females, so that the lower ones appear all female. Male -04—05"
diam., sepals oblong, white, often with red centre, ciliate in the tvpe; stamens 3;
anthers erect, comnivent, not connate, broader than long, but dehiscence fongi-
tudinal ; Hlaments veey shoti, connate {in our specimens, free, F. B, 1), disc glands 8,
meat minute, peltate. Female fls. -07” diam,, sepais linear-oblong, spreading,
with red centre, stigmas {styles?} broad spreading, connate at base, with 2 minnte
spreading lobes.

B.0.—9
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¥
This appears to differ from the type in the basifixed stipules, the quite glabrous

Benale. connata Glnmants fvarer chorr aned T Aneahe sho sgpen halno foena os o [T R
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'jl'rl%% ‘.Efr. ris quite smeoth and sub-succulent when freshl  Swampy places, Neterhat,
o t.!

The leaves exhihir sleep movements like the leaflets of a true pinnate leaf.

4, P. simplex, Reiz.

A herb with numercus slender branches from a somewhat woody
gtock ¢ stems 1—2 fr. hich, tercte, with 8 keel 03 one or hoth sides

L -] Rl § b Alipm 2R e T Trania I T2 o & (UL W

r
decurrent from the leaf %ascs, or distinctly compressed, glabrous, with
very leng slender branches and more nr {ess secnnd or distichous linear-

chlong lneaves, '3—1"3" long, subsessile, with secondary nerve scarcely
visible beneath. Flowers minute from an axillary cluster of minute
bracts, about 2, very shortly pedicelled, minute males, and usually one
long-pedicclled female from each cluster. Female pedicel in fruit
"2-—3" long, clavate above. Capsule depressed, globose, '12” diam.,

smooth and glabrous, or sometimes slightly pubescent or minutely
worted,

Common, probably in all districes. Monghyr Hills. Kurz!  Singbhum, very
common in open places and low jungle in the rainy season! Manbhum, common!
Qrissa, Hooper! Fli., Fr. Aug—Dec. It is not vsually seen much after Dec, and s,
1 thitk, annual in our area.

L. narrowly elliptic-oblong in Monghvr specimens; often distichously imbricace
when yvoung, rather thick with prominent midrib, and gbont 5 slender laoping
secondary nerves visible above, beneath glancous, base rounded or sub-cordare,
apex acute or obmse and mueronnlate. Siipules very small, triangular, often with
an eoricled base on one side (described as peltate in F. B. I, but rarely so). Male
fl. abeur 037 diam., column subsessile, with connpectives tertninating in three curved
ridges ahbove the broadly oblong 2-celled anthers which dehisce longitndinally,
Disc of broad lobes (glands?). Female fi. 06—07"diam., sepals ovate-cbleng,
larger in fr., disc annular wavy, ovary minutely mammillate, styles spreading flat
on the tnp of the ovary, grooved, with 2 recurved stigmas. Seeds with lines of most
minute worts, or practically smooth.

B. P. niruri, L. Jar-amla, H.; Bhuiamla, Beng.

An erecr, very slender glabrous annual, aboutr 1 fi. high, with very
numerous spreading or crecto-patent slender branches, 4—6" long, look-
ing like pinnate leaves. Leaves elliptic-oblong, more rarely somewhat
obovate or linear-obleng, distichously spreading, ‘15—75 long,.
Flowers minute, green or whitish, about 2—3 male and one female in
an axil, males on pedicels -03—04” long only, sepals ‘03", Femalie
flowers much smaller than in P. debilis, with calyx about ‘06" diam.
in fruir, with oblong sepals, Fruits small, globose, forming a row on
the under side of the branchiet, glahmus, ‘08—-12" diam., on pedicf:ls
'2—:3" long. Seeds each a one-sixth segment of a sphere, hrown with
vertical lines {of minute dots) and transverse slender striz,

A common weed, probably in all disrricts. Fla, Fr. r.a.

Branches angled, usuvally 2-edged. L. sensitive, base obtnse, a obtusc or
acute, secnnﬂarr nerves 2—&, ohscure. Petiole bardly any, stpules ovate, acu-
minate, or subulate. Male: sepals orbicular, anther-cells 3, en top of short column,
most minute, with transverse dehiscence; disc plands 6, very minute, Disc of
female patclliferm lobed. . Styles minute, free, 2-lobed. Capsule sometimes minutely
granulate,
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The plant is considered de-cbsiruent, diureiic, astringent and cooling, and is
administered in jeundice, dropsy and genito-urinary affections. A bitrer principle
called Phyllanihin has been isolated from it. (Nadkarni,)

8. P, debilis, Ham.

An erect slender herb or undershrub, 1—3 fr. high, with straighs
single stem and many crecto-patent or spreading branches, which are
2—4-cdged and frequently microscopically toothed on the angles,
Leaves distichous, elliptic or elliptic-ebovate, "5—75” long, obtuse or
rounded at apex, glabfous. Stipules narrow-lanceolate, with setaccous
tip, often twice the very short peticle. Flowers all shordy pedicelled
in smali bracteate axillary clusters, or sometimes on distinct peduncles,
densely clothed with imbricating, linear-acuminate, white nerveless
bracts, and often ‘! long. Male campanulate, about -1” diam. (when
opened out), sepals 6, subequal, oblong or outer larger elliptic-ublong ;

1sc glands 6, filaments combined into a distinct colsmn ifree, F. B. I,
with very short, free portion above and broadly-oblong anthers, wit

ransverse dehiscence. Female flower on a clavate pedicel longer than
that of the male, and sometimes attaining 1”7 in fruit; sepals spread-
ing, green with white margins, oblong-spathutate or obovate-ablong,
‘08— 1" long. Capsule smooth, slightly over 17 diam. ; seeds pale, with
numerous curved parallel lines of microscopic raised red dots.

Chiefly in shady places, common in the forests. Probably in all diasrrices.
Purneah! Monghyr, Kurz! Rajmshal Hills, Kurz]l GCayal Palamau, ascendin
to 3000 fr., common! and throughout Chowa Nagpur, ascending to top of Parasnath
Often perennial with deciduous branchlets and leaves. Fls, Fr. May—Jan.

Stems oftern woody, terete with raised lines below. L. with rounded or cuneate

base, lower surfacc pale, miCIDEC(:{)i.Cﬂlljl’ papillose, with 4—5 slender, very fine
secondary nerves, margin thickened.

7. P. rotundifolius, Kicin,

A pretty littde plant with prosirate and ascending numerous stems
8—18” long, and small round leaves -1--2” diam. only, pinnately
arranged on numerous lateral branchlets 1—1-5" long. Petiole distinct,
one-fifth as long as the leaf, Male flowers '1” diam. (when opened
out), often on short bracteate peduncles as in debilts. Suructure of the
flowers exactly as in debilis, from which it is very easily distinguished
by the leaves and habit as well as the short pedicels (under -1” in fruit).

Sea coast, on_the sands, Purl! Fis, Fr, Sept, Percnnial.

Rootstock father woedy. L. apiculate, glabrous or minutely pubescent beneath,
margin thickened, se{ton-:fal'}r nerves obscure. Female fls, «2¥ diam., sepals ovate or
ovate-oblong, white with green mid-rib, disc annnlar and %ianﬂ-papillnse asz in
debilis,. Disc of male of minute green glands or glands larger and papillose.
Capsule pale. Seeds pale brown, smooth, with fine curved raised lines.

8. P. pnanus, Hook. f.
Resernbles a very dwarf P, nfruri, with spreading branches or

stems, 3—6" long only, and very small oblong leaves ‘115 long.
Femnale flowers with oblong obtuse or suddenly acute sepals.

Hooker says “this resembles a minute, rigid, branched Niruri and has similar
atyles, but is smaller in all Its parts with di ntly ribbed seede™” A drawing on
the sheet shows, however, the short didymous anthets with vertical dehiscence.
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The secds are longitudinally swriate with short tramsverse striae.

The species is added 10 our Flora on a note by Col. Gage in Herb. Kew that
“this (A Burman specimen of P. nanus) agrees with the specimen of Phyllanthus
sanphatia, Ham., No. 2093, in Herb, Ham, at Edinburgh, and collected at Maonghyr.

27. PROSORUS, Daiz. (Phyllanthus, sec.)

Dhicecious small trees with deciduous branchlets and leaves more or
less pmnately artanged, Flowers small mn clusters, mostly below the
leaves, in the axils of caducous bracts on the new shoots, scpals in two

unequat paus Disc of male Iargc ndttened amtl} Yohed, sonzetimes
narrower in the female. Filaments 4, opposite the scpals from inside
the disc, with obleng anthers and longitudinal dehiscence. Styles 3,
stout spreading 2-fid.  Fruit with thin dry epn:arp bursting ur&gulaﬂy.
and enclosing 3 thin-walled 2Z-valved cocci. Seeds usuaily blue, The
enus was included in the section Cicca of Phyllanthus bv Muell. Arg,,
ut the 3-locular ovary and dry fruit is rather rthar of Phyllanthus

prﬂper
1. P. indicus, Dalz. Syn. Phyllanthus indicus, Mucli.-Arg.

A small straight tree, with white bark, glabmus with broadly f:lhptlc
Dbmatﬂ ar cl ptic oblnng (Jbtuse or soMmctimes shanl\r acuminate
. . L
ﬁnall}r Z2—0” long. Malc ﬂowcrs very small, green, on slender *2—25"
long pedicels, in dense clusters, mostly below the leaves on the new
shoots, Females in similar positions but fewer, 1—15” diam. Fruit
4” diam., depressed globose.

Mals of Orissa, on the higher hills, not common! Fls. April—May on the new

shdota. Deciduous Feb.—March.
Blaze white with chlorophyll (but 1 have only seen small trees in our area).
Branches covered with white lenticels. I. glaucous when mature, with 5—7 fine

[ R e Mg 1. LN [P ey B Uy Ep—.
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1", base sometimes sub-hastate.  Sepals green, membwanous, obleng or obovate-
ﬂblﬂng, reflexed. Female pedicels often 57 long and stouter.

28. EMBLICA, Gdertn.

Trees with small leaves pinnately arranged on short Jateral
branchlets, which are supported by a small bract and two stipules,
and are often decciduous. Juice somewhat milky. Stpules mnure,
scarious. Flowers minute, axillary, and from axils of scales below the
leaves, secund towards the lower surface. Female flowers chiefly in the
[ower axils, but mixed with the males, and with shorter pedicels.
Sepals 6 {—3). Filaments connate into a slender column, anthers 3,
free, hut broad conncctives connivent back to back, cells with vertical
dehiscence. Disc 0, or of distinct glands in male, cupular in female,
Ovary 3-celled, styles more or less connate below, 2—3-1ELd or twice 2-fid
above. Ovules 2, collateral in .each cell. Fruit a drupe with woody,
3-cclled, 6-grooved cndocarp.

1. E, officinalis, Gdefin. Syn, Phyllanthus emblica, L. ; Cicca Embhlica,
Rurz ; Amia, Aonla, Amlika, H., Beng.; Aura, Or.; Miral, K.;

The Emblic Myrabolan.
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A small or moderate-sized tree, with greenish-grey or red bark,
celing off in scales and long suips and with pretry feathery grey

] 1 - 2 )
labreus, margined leaves, ‘375" long, imbricate when young.
tipules fimbriate, or with a hair tp. Flowers densely fascicled,
ellowish on the new shoots, males on slender Pt:diccls, females sub-
sessile, few, TFruit globose, succulent, yellow or pnk when ripe, '7—I1"

diamn., with a 6-ridged putamen (not of cocei} which is tardily dehiscent
at the ridges.

Common throughout the area and in all situations. Flo. Feb.—May., ¥Fr. Oct—-
April {often fipe in Oct). Deciduous March—April.

Bark of young trees quite smooth, greyish-white, blaze pink, in old trees hard
and dark critson,

Wood fairly good and much uvsed for native houses, alse for agricultural impdle-
ments. The fruit contains much gallic acid and is astringent but sizlagogue, and
hence is often taken by Indians in the forest when thirsty. Mr. Fraymouih says
that as 2 tannin marterial he had nothing good to say of either fruit or lcaves

they contal high percent; in, but tha twig-bark has
proven of great value as a light tan-stuff, and might take the place of a third of
the Terwad now used (1917). The {r., fresh and dried, is largely used in Hindu
medicine, differcnt preparations being divretic and laxative or useful in diarrheea
and dysentery and in dyspepsia. It 1s eaten as a cure for cough in Chota Nagpur,
and the juice of the fresh fr. as well as an infusion of the seeds for infammation
of the eyes. Campbell says that, beiled Lill it becomes of an oily consistency, it
is used for Khasra {a skin disease). The frs. boiled with sugar make an excellent
PreseTve.
The growth of teees which were raised from seed at Chaibassa was 37 ft. in

height and 26:5” mirth in 16 wyeara. It coppices easily, but requires to be cot low
down or the shoots are protluced above the ground.

29. CICCA, /.

Characters of Emblica, but leaves larger and flowers usually 4-merous.
Filaments free, Clusters of flowers usually racemed from the reduc-
tion of leaves on the branchlets, clusters with several males and 1—2
females. Ovary 3—4-celled and -lobed with 3—4 spreading 2-fid
stigmas. Drupe usually 3—4-lobed with 3—4-angled putamen.

1. C. disticha, L. Harighal, Beng. ; Nurce, Nurphal, H.; Aura-kuli,

Bunoarada Oy Star Gooscber

= T
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A smail or moderate-sized wee with very thick branches closely
marked with the scars of the deciduous branchlets, and often tuber-
culate, bearing a terminal cluster of what look like pinnate leaves, 6—15”
long, with a number of small bracts ar their base, and subtended b
a bract and its two stipules. Leaves {the apparcnt leaflets) 1—2-5” long,
ar basc of the rhachis shorter and roundish, the upper larger ovate-
lanceolate acute, somewhat pale glaucous heneath, Stipules minure,

ﬁl'LI\]h“ﬂ m rrrrrrrr 'I"“.r'"iﬂ'l" 1 Eiﬂ“Af}l‘ THRASFI N0 "pf.l"\'\’“ f"ll:l +71 ﬂ‘i‘l‘\‘i:ﬁﬂ f‘ﬂfﬂ"('l
oulidin.  CrEAWETS ToUTLy L mbdiaid Jalliiicd adid dlc TWotlTald, Laliay

2-sexual, males red, minute, sepals 4, imbricate in pairs, stamens 4,
Females green, larger, sepals 4, two usnally larger than the pthers, ovary
shortly stipitate with 3—4 spreading 2-fid ‘styles. Fruir much depressed,
globose, and 6—8-grooved, about -7 diam.

Frequenr in gardeps. Fls. May. Fr. June—July.
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30. KIRGANELIA, BEasil
Slender shrubs, usually sarmentose, or sometimes climbing by means

nfF hardornesd ol awad 1L-=.-u-|.].nn 1 ) S

O nardenca reaciod »hpuics ana bract ait the base of e Shﬂﬂfs,
branchlets often deciducus. Leaves small or moderate-sized, pinnately

nvraﬁngﬂ on thg Slﬁﬂdﬂr hyanchlars crivuilos oo en men et LY I |
ATTAT LY RAARLARLAR N ey LA LFULALD el IC CLITITE, LUESINXE.

Male and female flawers mixed in axillary, few-flowered clusters, some-

times naired. clusters sometimes anmenrine eacermincs  Feoms the we
1 = il Litlalciy SOIINCRITINICS LD Aebldlitiol, LRI LD TOOIUL-

r - “r
tion of the leaves on special branchlets. Male sepals 5, imbricate, 3
1Nner ﬂften ]argﬂr Enr] ﬂl_]_b-pE'[:_'!_lDid, Alar f_}f 5 fleehy olands ginrmane
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4-—7 or usually 5, frce or inner 2—3 with connate filaments, anthers
with cells obliquely adnate or parallel, dehiscence langimdinal. Female
flower like the male in size, perianth and disc glands. Ovary 5--12-
celled, with as many minute, sessile, fleshy stigmas, or half as many
2-lobed stigmas. Ovules 2, superposed in each cell. Fruit with fleshy
exocarp and softly coriaceous 5—12-celled endocarp, seeds usually fewer
than twice the number of cells. ) '

P P

1. K. reticulata, Baill. Syn, Phyllanthus rericulatus, Poir.; Panjoli,
H., Beng.; Jandaki, Or,

A sarmentose shrub with slender, glabrous or pubescent branches, and
elliptic or oblong leaves, "5—1-75” long, Flowers green or purple, cam-
anulate, male and female sub-similar on slender pedicels, "15—25"
long, usually one male and one female in each axil, somerimes racemed,
Inner sepals 'Uyx—'06" long, elliptic, rather broader and often orbicular
in fruit in the female, up to ‘075" in fruit. Berries black, 2* diam,
usually 8—I10-sceded.

Throughout the whole area, chiefly in hedges along nmalas. Fls, Fr. most of
the vear, chiefly Féb.—May, more or less leafless Jan.—Feb.

Leaves sometimes attein 3 in length, rounded both ends, pale beneath, dark
Breen ahove, sec, n, 6—8, slender. Petiole '1—15”. Stdpules lanceclate, shorter
than or eguailing the petiole, occasienzlly hardening,

31. GLOCHIDION, Forst

Trees or shrubs, usually evergreen, and with alhiernate bifarious, entire
shortly petioled leaves. Flowers small in axillary clusters, usually
monccicns, Male flowers usually yellowish, with 6, rarcly 5, spreading
sepals in two series, anthers connivent or connate in a sessile or sub-
sessile colummn, with longitudinal dehiscence, connectives more or less
produced with free tips or connate in a small head. Disc 0. Pistillodes
usually 0. Female: calyx shorily tubular, 6-toothed or cleft, or sepalks
2-seriate, nearty free. Ovary 3—15-celled, styles connate in a column,
lobed or toothed at the tip, or minuie sunk in the depressed crown of
the ovary. Ovules two in each cell. Fruit of three or mere 2-valved
coccl with epicarp sometimes separately dehiscent, lobes of fyuit often
twice as many as the cells. Seeds usually laterally compressed, some-
times with a red aril-like coat,

1. Fr. much depressed, distinctly lobed, intrnded both ends.
Glabrous shrub, St. 4—12, connectives very short 1. multiloculare.
Small pubescent tree. 5t 3, connectives long, white 2. velutinum,
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IL. Fr. not much depressed nor intruded at the ¢nds, not deeply
lobed when fresh.
A. Glabrous small trees.
1. Stamens 3, cennectives nmbonate. Fr. 2% diam, 3. assanmicum,
2. Stamens over 3. ¥r. over 25" diam.
1. 3—&", base cuneate. Connectives long. Fr. -6—1 4. lancedlarium.
L. 4—9”, base rounded (ot least on one gide). Connec-
tives free, but very short. ¥r, -3—4" diam., ., . 3. zevianicum,
B. Tomentose or pubescent small trees, otherwise as in 5. Var, Talbofi

1. G. multiloculafe, Mueli.-Arg. Nanha-bania-Kandhum, §.
A dwarf usually gregarione bush 3—4 fr. high, with the rwigs sharply
usually Z-angled and flexuous. Leaves 257 long, lanceolate, linear-

cblong or narrowly ohovatc, glaucous, son_ciimes purplish bencath,
secondary nerves obligue, 57, slender. Male flower small, shortly peds-
celled, with 412 anthers, female flower large, stoutly pedicelled, calyx
‘37" diam, in fruit which is '75—1" diam., 10—15lobed, intruded base
and apex.

irneah !

T
Fls., Fr.

In the meoister regions, and usually in prase lands, Champarze! 1o
Monghvyr, Ham.! Manbhum and Sancal Parganas, pear river beds!
April—0Oct. Evergreen.

eaves acute or obruse apiculate, tertiary nerves nomerous, sub-parallel, raised
beneath but fine. Petiole <17, Male fls. -127 diam,, sepals oblong. The male
inflorescence is often monstrons, of numerous short branchlets, clothed wicth
\mbricating bracts. Style a depressed cone or umbo with hallowed top, raved.
Capsule three times 235 broad as high, with thin separable epicarp and the coccl
also falling away from the conical carpophore, leaving the red arilled seeds attached
to the axis,

2. G. velutinum, Wight.

A small wee with ncarly all parts pubescent or tomentose. Leaves
3—6” {somertimes smaller at base of shoeots), elliptic o oblong or oblong-
lanceolate, sometimes oblique, base usually cuneate, apex acuminate
or with a short rounded tip, persistentl}r Pubescent on the nerves be-
neath, secondary nerves 4—7 sitong, united by scalariform tertiaries.
Moncecious or sometimes dicecious, males yellow, “17—:19" diam., sepals
antd J:uf:tals subequal, pale yellow, narrowly oblomg-lanceolate, obtuse,
outside pubescent, anthers 3, connectives preduced into a broad subu-
late white point, about one-third as long as the cells. Female green,
sepals 6, verv pubescent, linear to oblong, stylar column in the very
young flower ofren as broad as the ovary, and longer than the small
sepals, or somewhat narrower than the ovary, often far exserted, pubes-
cent except at the tip, terete, or slightly dilared above, stigmas 4—6.
Capsules "3-—4” diam., flattened and depressed both ends, fruiting
pedicels *1-—3".

Champaran Hillal Singbhum, in valleys, not common! Tsually on the bigher
hills, Rapchi and Palaman, elev. 2000 ft. and abovel Hazaribagh,'on Parasnathl
Sarmmbalpur, occasional] Fls. on the new shoots April—May. Fr. June—Awug.
“Batk brown and rough, blaze crimson. Twigs often hirsute pubescent. Leaves
gometitnes ovate, base rounded or acute. In a high Ranchi ferm (Ichadagh) some-
what falcate, obtuse or obtusely acuminate, glabrous between the nerves when
mature. Petiole -15—3.  Stipules subulate. Male pedicela 25—4”, femn. in

flower, (1— 2% long.  Capsule usvally 10-lobed, pericarp dehiscent on the 1iree,
leaving the red seeds attached to the axie.
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A small leafy tree, with angled or almost 2-winged green branch-

lets, sometimes slightly pendent. Leaves usually 3—5" at flowering
time, afterwards 4—6”, clliptic-oblong, acuminate or cuspidate, with
rovliiddrnd e ki I-.nn;_; iy e o 10 Al . ST F N
r-_a-uuu\-u.'uf. i ue .L.I'q.ni..f, quﬂl.,l.-u.\.. OLLCIL vl:l.}- JIALDT (L0 O Lr. [HIFLCEDL-
rivmn, shining both sides with 3—5 secondary nerves. Male and female
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capillary -3—5" long pedicels, anthers 3, connate, very short, with con-
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nectives terminatnne in an nmho etnales often virv numerou
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6, nearly free, erect, alternatc larger, outside hispid. Ovary -—E-IDg;d,
sessile, pubescent, style cnmical, short, glabrous, 8-sulcate, and apex

0
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8-toothed. Fruits '2” diam., usually crowded at the axils, with 4, rarely
5, sometimes only 3 loculi.

Lol o b ok Rt ll:l

Betriah, Flieranysmus! Ramnagar! Fls. April—May. TFr. Oct—March. Probably
ah.

b

. G, lanceolarium, Dalz. Bania-Kandhum, §.; Kalchua, Chikni, Or.

A small glahrous tree, or often flowering as a shrub, with green rather
Hexuous and angular twigs, cortaceous dark green (grey-green when
dry} shining leaves, usually narrowly-elliptic or elliptic acuminate, or
oblanceolate, 3—& long, with wusually obliquely cuneate base and
slender secondary nerves, curvin up within the margin. Male flowers
nl{mchus,_glu_srcrE{l, axillary, vellowish, -2—'3” diam., on slender pedi-
cels, ~&—7" long, with 4—6 anthers. ¥ernale Hlower green, 1—3 ot
more together, ‘12 long, narrow-campanulate. Capsule orbicular, some-
what depressed, -65-—7” diam., pale, not deeply lobed, sessile or

pﬁ‘dicelled.

Champaran, not very common!  Gaya!  Bantal Parganas! Common throughout
Chota Nagpar, especi;{ly along soeams] Frequent throughout Orissa! Sambalpyurl..~
Fls. Match—>May. Fr. Sept—Jan. New shoots In March. Evergreen.

Bark smooth pgrey, srriate, with a delicae pink blaze, reddish on the wood.
Leaves mostly 4.5—6-5", rarely attaining 7% by 3.537, those at base of twigs much
gmaller and relatively broader; someiimes obiong or broadly ¢lliptic and cuspidate.
Petiole -25”. Stipules -12%, acuminate, sometimes hardened. Perianth 2-seriate,
cuter spreacing, inner oiten crect, male scpals narrowly ohlong, counectives lnng,
subulate, as long uas the cells, free. TFem. outer sepals oblong lanceolate, 3—4,
inner parrower. Owva stalked, villous, stvles united into a4 6—8-toothed webe,
pl:lhescmtlwithnut, swollen Delow., The red sceds often persist after dehiscence of
the capsule,

“Barﬁ given medicinally when the stemach revolts against food,” Camp. The
seeds give an oil used for burning.

'The fruits are sometimes converted into large crimson 6—8-celled bodies, without
secgds, doe doubtless to a parasite.

5. G. zeylanicum, A. Juss. Syn. G. tomentosum, Dalz (in part).

A small wree, quite glabrous or densely pubescent, with shining ovate-
lanceolate, or oblong, often curved or oblique leaves, attaining 9 by
3-75", with rounded or covdarte base on one or bath sides and acute
ot shortly acuminate apex, secondary nerves 6—9, petiole short, stout,
"15—25”, Flowers moncecious. Male ‘25”7 diam,, yellowish-green or
reddish on pedicels ‘25" long, stamens 3—7, not connate but connivent,
flaments hardly any, connective shortly produced, with short free tips,
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_pisri}lnde small. Female outer scpals erect, reddish, suborbicular, stylar
column with 56 minute lobes. Fruit '3—'4” diam., depressed giohose,
not lobed (when fresh; it is in the herbarium), apex not intruded,
beaked by the stylar column, pedicel scarcely ‘27 long.

AJong sweams, Athmallik! Sambalpur (Eatabaga and Hathibari forests)! Fla,
Feb.—May. Fr. may be found up to the followiig flowering season. Evergreen,

Artains 2'5 fr. girth. Bark dark. Leaves sometimes bullate, those at base of
wwig often Unl}' 37, teriiary nerves scalariform, stipnles sioall, subulate bardened
and sometimes recurved or deciduous. Male flowers several in szme custers with
female in usvally supra-axillary clusters, sepals imbricate in bud, 13 long,
broadly elliptic-oblong recurved, iomer narrewly obovate-cblong, adnate at base
with tﬁe outer. Fem. olter sepals erect, suborbicular, inner larger, oblong, pedi-
cels shorter and stouter than ln male Frt. sometlmes slightly 5—~6-gonous,
<picarp thin, rupruring before the deeply lobed cndocarp.

Var. mitidumn, Dalz. & Gibs. Quite glabrous. The localities quoted
above.

Var. typica, Pubcscent. Mayurbhanj, Hooper! Angull
Var, Talbotii, Syn. G. wmentwosun, var, Talbouii, F. B. L

Leaves grey tomentose or denscly hairy on the nerves beneath, less
so between, above thinly hairy. Lower stipules ovate, upper lanceolate
acuminate, 157, often rcflexed, petioles tomentoscly-hairy, 27, Male
outer sepals breadly ovate, '127, inner "077, nearly glabrous, ovate-oblong,

Along streams, Arhmallik]

Cocke says that the fls. are in supra-axillary umbels in zeylanicum and axillary
in G, tomentosuim. Specimens do not confirm this difference.

32. BREYNIA, Forst,

Shrubs or small trees, with leaves small, entire, and often resemblin
pinnate leaves. Flowers minute or very small, moncecious. Male turbi-
nate, truncate, fleshy, with the small rounded sepals inserted towards
the centre of the truncate top, which is often slightly lobulare at the
margin, ‘sepals 5—6, usually inflected, and nearly closing the mouth,
Stamens connate into a sub-sessile column, with the three 2-celled
anthers closely connivent or connate, connective not or slightly pro-
duced, dehiscence longitudinal. Female flower with turbinate, campa-
nulate, or with corizceous yotate broadly 5—6-lobed calyx, sometimes
very much larger than in the male, and accrescent in fruit, disc 0 in
either sex. Ovary globose or iruncate, or depressed at the top,
3.cetled, with either 3 sessile or sub-sessite 2-lobed spreading or inflexed
styles, or stigraas 3 minure, scssile, sunk in the fleshy top of the ovary.
Ovules 2 in cach cell. Fruit more or less fleshy and coloured, 6-valved,
or with 3—6-cocci. Coryledons broad, radicle long.
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) .
guishes it by the calyx at the base not being thickened by union with disc-glands
or scales, whereas in Souropus the calyx-lobes are swongly thickened in this way."

M. fl. -08”. Fem. fl. campanulate, calyx in frujt emall 1. rhamnoides,
M. i, -]1—17%. TFem., fl, rotate, -2* dam. to .5* diam. in

fruir. Styles short spreading 2-labed . 2. patens.
Calyx of patens, but stigmas minure sessile as in ! 5. cernua.

* Bee note under Saurnpus*
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1. B. rhamnoides, Muell. Kadrupala, Karki, §.; Jajan, Or.

A oottty elhirmbh whon wall v A 10 f2 hioh  wrirk tho gosondsner
3 pHbLy enifugy Wit Weooo gTOsVI, 50w L nigal, Willl iné Spiiauia

hranchlets resembliug pinn& e leaves., Leaves close-set, distichous,

i - -
oinhyriiie O T 11’11‘1-“! Ar oAaYntiT ac adenimarne 2PN Wlmtarare samnde
SRR AL L, ot L LiFiily AL CAFLIRS LIMLAACT il LoilliRill et s A P TTOLO  LiRldlLE ey

moncecious, or rarely dicecious, green, yellow or pinkish, solitary
rarely in axillary few flowered clusters, male and female often on
scparate twigs, Male turbinate, {8, with the inflccted lobes nearty
closing the mouth. Female solitary, always green, campanulate, 6-
lobed, with a large ovary soon exceeding the ercéc calyx, with a fleshy
raiser] rim more or less 5—4-lobed, inside which are 3 inflected stigmas
or rarely 5. Berries red, usually numerous, but only onc from each
axi, 2" diam., globosc-ovoid or globese with a hollowed umbo, seated
on the enlarged spreading calyx, which, however, is not as broad as

the diarmeter of the fruoit

Throughout the Province but not at all common, chiefly in moist open glades.
Rammnagar forcsts!  Muzafferpur {with sarmentose branches)!  Santal Patganas
?rlung streama, frequent in the North!  Mapbhum!  Athmallik Stace! Purl;.

equent!

Fls. March-—Dec, Fr. March—]Jan,, practically all the year. Evergreen.

Bark light-coloured., Shoots often 2-cdged but without raised angles from the
stipules, L. elliptic-ovate or elliptic, roanded or somewhbat retuse, pale beneash,
base obtuse or cuneace, rarely rounded, sec. n. 3—S5, fine, tertiaries very fine, not
much retriculate, often joining up the secondaries. Petiole '1—15". Sripules very

short toangular or ovate-acuminate, M. fls. sometimes on minute shoots closely
clothed with hracts, pedicels -1”. Fem, sepals from triangular-ovate to cordate (in
samc fHower}. Ovwvules lincar or lincar-oblong.

2. B. paténs, Benih, ]ajan, Or.

A prenty little shrub, 3—4 fr. high, somewhat resembling the last
superficially, frora which it may casily be distinguished by the young
branchlets having a raised pair of lines from the stipules, as well as
from the petioles, so that they are 4-angular, the male flowers are
larger and more nuwmerous, usually 2-—3 from an axil, '1—17 lon
with the anther columns often exserted, and with more slender ice
Femalc much larger, the c:ﬂfx spreading from the first, 27 diam.,
enlarging tw "5” diam, in frait. Pistil very different, the style being
central, with 3 spreading 2-fid short arms. Fruit fiattened both ends,
brilliant carmine when ripe, "3” diam. on the crimsen calyx.

Rare in our area. Puri, jai,r}lg_ frequent in open junglel Possibly cccurs In
Northern Purneah. The Chota Nagpur locality in Bengal Plants and F.C.N, seems
to be an error, Campbell's specimen being B. rhamnpoides! Fla, Fr. April—July.
L. mostly elliptic-oblong, -3—38". Bec. n. 2—4, usually I from base. Stipules
lanceolate. M, fl. often -1 diam, at mouth, pedicels -2- -15”, filiform. Fem. sepale
broadly obovate, pedicels shorter, stouter, In fruit -2” and clavate vpwards.

3. B. cermua, Mueil-Arg. 8yn. Phylianthus cernuus, Poir. ; P. nivosus
W. G. Smith (an excellent figure in Floral Magazine, 1874), the
name usually given in horticulwral gardens.

A prewy shrub, with leaves somewhat like those of B. rhamnoides,
elliptic er broadly ovate, 1—2” long, with rounded tip, and obtuse to
‘retitse base. It 18 conspicuous by the new shoots and their young
leaves being pink or white.
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Very commonly grown in gardens and verandabs. Fls. April. It is apparemly
a native of Polvnesia {Timor).

Older hranches with red-brown swime bark.  SBtipules linear-subulate.  Fls.
solitary tmoncecions.  Male perianth turbinare truncare, lohes round the mouth
erect rounded, staminal colump shortly stipitate, connective slightly produced,
truncate, 3-gonous. Fem. penanth 37 diam. even before fruiting, salver-shaped,
with 5 shallow retuse Jobes and the gvary narbinale slightly 3-lobed truncate,
sessile in the tube, stigmas 3, fleshy, minute, inflexed very minutely 2-lobed.

33. SAURQPUS, Blume,

Shrubs or undershrubs with distichous enrtire leaves as in Breynia,
but often moderate sized. Flowers axillary, moncecions, solitary or

clustered. Male flower turbinate, disciformn or urceolate, outer rim
entire or deeply lobed, inner edge with 6 minute lobes or thickenings
towards the centre which meet closely round the staminal column,
often covering it in bud. Stamens 3, combined into a 3-gonous trun-
cate column, with the discrete anthers sessile on the angles, cells
linear or subglobose-oblong. Female flower often larger, perianth
6-cleft, persistent accrescent. Ovary ovoid or globose, with rounded or
concave tnE, 3-celled, styles 3, usually on the broad margin of the
ovary, sessile depressed, spreading with 3 ryecurved or incurved arms.
Ovules 2 in each cell. Fruit globose or depressed, fleshy or coriacecus,
6-valved or rupturing irregularly, with 6 indehiscent 3-gonous cocci.

-
wy
=

There appea E : i 1 the situciure of the calyx in
Breynia and s. The outer rim of the calyx is often slightly lobed in
Breymia ; it v 8 -t o in So £ -

superficial thickenings or ecales in Sguropus are homologous with the zo-called
sepals or perianth lobes in Breynia. The best distinction of the genera unless they
he reconstituted and arvanpged according to the condirion of sessile stirmas or
2-lobed styles, appears to be the three-gonous column with discrete anihers and
the discrete styles in Sauropus, the anthers in Breymia are sub-connivent round
the terete column and more elongate, the stigmas or bases of the styles are central.
The perianth of the female flower is also usvally more deeply lobed in Sauropus
than in Breymat,

Outer perianth lobes broadly oblong, retuse, L, pubescent 1. pubescens.
Quter perianth lohes linear-cblong. Leaves glabrous 2. quadranpularis.,

1. 8. pubescens, Fook. .

An erect undershrub, 3—4 ft. high, often tomentose when vyoung,
branchlets compressed, often Z-ridged or subulate, permanently pubes-
cent, leaves small, broadly ovate or clliptic, '5—1-25" long, pubescent
beneath even when old, disrichously arranged on the obliquely spread-
ing short branchlets, Flowers minure, red, 08— 1" diam,, perianth
lobes of male ohovate retuse, with inflected rounded ligule or scale
(or sepal? see above) on a level with the top of the staminal column,
alternately over the grooves and opposite the anthers, the former
larger, cells very shortly oblong. Female flower larger with rounded
orbicular-obovate lobes, style arms very short incurved. Fruir sub-
baccate, -25”, ovoid with truncate top.

Ramrpagar] Purneah (probably; it occurs close to the boundaryl). Singbhum,

in nalas! Mayurbhanj (Baripada, Hopper)! Fls. May—July, Fr. with the later
flowers, Dec'ﬁ%’ilﬁ inl Fcbmigry. et
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Leavey acute or sub-obiuse with rounded base. masrginsg thickened or recurved,
sec. n. about 3 fine lmFing. Pedole minute, Stipules and bracts minute, per-
sistent. Usually one male and on¢ female at each axil. Fem. L -15—2".

2. S. quadrangularis, Muell,

A glabrous undershrub, 1-2 fr, with habit of last. Lcaves thin,
elliptic or obovate, or orbicular-obovate rounded at 11p, sometimes with
a short obtuse tp, rarcly acute. Male flowers minute, stellate, 07—08"
diam., with spreading lincar-oblong Iobes with small thickenings at
their base and prominent 3-angicd staminal column. Female flower
"25”, with large orbicular obovate lobes and 3 divergent 2-lobed styles.
Fruit globose, *3” diam,, depressed, narrower than the accrescent calyx,

Manbbum (Tundi Hills), Camp.! Karakpur Hills (Monghyr), Hem. Fla, Aug,

34. PUTRANIIVA, Wall

Trees with alternate, cntire ov scrrulate penninerved leaves, with

ninute caducous stipules. Flowels nconspicuous, moneecious, or (in
all our specimens} dicecious, apetalous, ma{,::s clustered, axillary, or at

fhl’:l '_-IV'IIE J'"l:'F n"“'_"l‘f‘l!1n""l’\.'l!f_‘ 1'\.1“1("1’[} T ‘r]'\ﬂ T bt ll'."ll"-lrlf'il' 'Fl-lm'.'llﬂa lf'll'll"l‘_rlﬂl’]l'lﬁr‘lﬂfq
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usually snlitarﬁy, axillary, dise 0. Calyx 3—6-lobed or -parrite, lobes

unequal imbricate, disc 0. Male with 2-4 central stamens, anthers

large, erect. Female with 2—3-cclled ovary, and as many styles, with
large, fan-shaped, papillose sigmas. Ovales 2 in each cell. Fruir a

glu%hse or ovoidl drupe with hard l-celled and |-sceded endocarp. Seed

ovoid with crustaccous testa, albumen fleshy, cotyledons flat, somewhat
curved in the middle, broad.

3

1. P. Roxburghii, Wall. Pitonj, §.; Piten (in Hazaribagh): Putran-
jiva, Jiaputa, Beng.; Poimundia, Poichandia, Or.

A large or moderate-sized handsome tree, frequenty with somewhat
drooping branches. L.eaves bifarions, broadly lanceolate or oblong-lan-
cealate, 1—3'5", often with a wavy or serrulate margi, base obtuse or
rounded, nerves very fing, periole -2—35”. Male flowers in numerous,
minute, yellow axillary heads or contracted racemes, often on leafless
axillary shoots and on Ereviﬂus year's wood. Female flower green, soli-
Tary on curreni year's shoots or m few-flowered racemnes on the previous
year’s, Ovary whitc romentose. Drupe ellipsoid, hoary, -6—7", crowned
with the style bascs, pedicels -5—1” long.

N. Champaran, in mixed forest, apparently wild] Purneaht Manhhum and
8. P. apparently planted only as it is in several other districts and may often be
seen on railway platformis!  Common wild in the Mals of Puri! Apgunl! EFla
March—April. Fr. Jan—March (following year). Evergreen.

Shoots and petioles pubescent er tomentose. Leaves shining above, glabrous or
uberutous bhoth sides, obtuse to acuminate, gec. n. about 12, vety fine, soofl
poping and reticulate. M. sepals lanceolate or linear-oblong, ciliare, filaments
more or less connate below. ¥em. sepals entire or wider vpwards and toothed,
‘05-—07" long, pedicels pubescent, sometimes 2 on a short peduncle.

The stones of the fruits are strung into rosacies and worn as o charm, A tree
sown by me measured 31 fc. high and 19-8” girth after 16 years. Lcaves some-
times used for fodder. Wood not much used. Wt 49 lbs. {Gambiz).
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35. CYCLOSTEMON, Biume.
Trees with alternate entire or crenulate penninerved leaves and minute

caducous siipules. Flowcrs inconspicucus diwccious, axillary clustered or
racemed in the roale, or female solitary, Sepals 4—6 broad, the two
outer in imale covering the enrtire (globose) bud, petals 0. Male Hower
with few to many stamens on the outer margin of a slightly thickened
disc, or ameng the scales of the disc or (teste F. B, 1) inserted round a
fiattened or depressed dise, anthers large with verueal dehiscence. Pis-
tiliode ¢ or minute. ' Female flower disc annular or failing, Ovary 2—#-
celled, stigmas 2—4, dilated, fleshy or copnate and peliate, with or
withour styles. Ovules 2 in each cell. Fruit subgloboese, or ovoid, or

somewhat did}{mngs, ingehiscent, with coriaccous or hardened pericarp.
Seeds solitary in the ceils,

1. C. assamicus, ook f.

A small, much branched evergreen tree, with deep green glabrous shin-
ing ellipticianceolate, elliptic-oblong to ovate-lanceolate leaves, 3—6'5"
by ['5—3" and greenish flowers. Males clusteved, 257 diam., with
7-—10 stamens on the margins of a depressed glabrous disc. Female
solitary, sessile, with rather tgi'li(_'k, broadly shallowly lobed perianth, with
pubescent margins and densely brown tomentose ovary. Fruit scarlet,
ovoid-oblong, somewhat didymous, ‘5-75” long,

Aleng nalas and in ravines. Sameshwar Hills, Champaran! Thelakabad
Forest. Singbhum! Southern Range, Puri! Fls, Nev.—Dec. Fr. ripens April

Bark light-cold., Tilaze white, slightly yellow-streaked., Buds, shoots and petiole
Tuety pubescent. Leaves rarely =zttain 957, shortly acuminate, wirth rounded ar
acut¢, usnally cblique base, sec, n. V—-10, very fine, cbscure with reticulate
nervules, periole -25-.-35%. Mawire male with 2 outer orbicular sepals appressed
hairy and ciliate and 2—3 inner imbricate larger cnes. Disc thin hirsute oo the
margin (according to a field note, hut my specimens scem glabrous), fil, and
conncctive pubcescent (always?). SBtigmas 2, large, fleshy, aubsessile, half-orbicular.
Epicarp coriaceous, cndocarp pulpy, seed with hard coriaceous testa.

36. APOROSA, Biume.

Trees with alternate, entire, rarely sinnate-toothed, penninerved leaves
with caducous stipules and sometimes two hairy stipeliee-like glands at
the basc of the leaf. Flowers minute, dicecious, apetalons, Males in
axillary solitary or clusicred caikin-like spikes. Fem, sessile or shortly
pedicelled in srouter abbreviated bracteare spikes.  Sepals usually 4 (3—6)
in hoth sexes, but female larger, imbricate. Stamens 1-—S, central, with
capillary filaments and didymous anthers. Ovary 2-, rarely J-celled,
stigmas small plumoese, simple or 2—d4-clefr. Ovules 2 in each cell
Fruir coriaceous or fleshy, sometimes partially 2—4-valved when dry,
endocarp thin, often separable, cells sometimes hairy within, Seeds
obleng or suborbicular, with sometimes fleshy testa.

1. A. dicica, Mucll. Syn. A. Roxhurghii, Bail. ; Alnus dioica, Roxb. ;
Mossu, Or, (from contusion with Saccopetalum).

A smail bushy tree, with entire shining oblong or elliptic-oblong, or
oblong-lanceolate obtuse or acuminate leaves, very variable in size, often
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only 3—4'3” in twrees in the open, but 5—6", or even 77, in shady iocali-
ties, coriaceolis, ultimately glabrous ; secondary nerves 6—9, ublique and
looped, depressed above. Petiole '4— 6", often thickened at the twop.
Male flowers very minute, in 1—3-nate spikes “7--1" long from the axﬁs
and scars of fallen leaves on the old branches, bracts orbicular, brown
edged, slightly brown-hairy. Iemalc sessile or subscssile, usually about
4—6 {rom the upper bracts of a short ovoid spike -3” long, bracts
glabrous ciliate, ovary hairy, 2-celled with 4-cleft stigma. Fruit ovoid-
oblong, thinly rusty-villous, 4" long, 2-celled with hairy septurn, seeds
with orange-coloured testa,

N. Purneah, common! Mayurbhanj, near streams, 2000 fi.l Mals of Puri,
frequent in evergreen forest! Fls. Feb.—April. Fr. April--Miy. Evergreen.

Bark nearly smooth ggey—hmw:l or rough in old trees, blaze dark brown, then
deep Ted, then yeliowish or {in the Puri tree) hard Jight brown., Young leaves
(Purl) rusty silky on the nerves and gland-toothed with deciduous tufts of hair at
the glands, stipules -3—45%, rusty-villous, unequal-sided, only 2” in the Purneah
tree, cvate-oblong,

37. ANTIDESMA, L.

Small trees or shrubs with entire stipulate leaves and small or minute
dicecions flowers m slender E::Fikﬁ's or racemes produced on the new
shoots and sometmes panicled. Calyx 3—35-, rarely 7-lobed or -partirte.
Stamens 2—35, rarely 6—7, inserted on or inside the often lobed or
annular disc, bases sometimes combined in a short column helow the
pistillode, anther cells globose or globose-oblong, usua]l:,r terminal on
a broad connective. Owary 1-, rarely more-ceiled, stigmas 2—4, 2-lobed
sometimes on a short style, Ovules 2, pendulous, Fruit a small, more
or less compressed drupe.

I Leaves acurte or acuminate one or both ends, glabrescent.

A. Racemes or spikes mostly solitary.
Shrub. Rhachis glabrous. Fls. pedicelled, calyx glabrous

outside . . . . . . I. digndra.
Tree. Rhachis hairy. M. fl. sessile, calyx hairy 2. buniys.
B. Racemes mostly panicled.
Tree. Rhachis pubegcent. Fle. shortly pedicelled 3. goeumingliuom.

II. Leaves rounded both ends. Racemes panicled, tomentose 4, ghxsembilla.

1. A. diandvum, Reth. Mata-ara, Mata-sura, K.; Matha arak’, §.;
Amu, H, Kharw.; Archal, Th.; Matma, Beng.; Amta sag, Mal
Pah. ; Marmuri, Kundui, Or.

A large shrub usually glabrous except the shoots, with obovate-lanceo-
late or somewhat rhomboidly-elliptic leaves, usually 1-5—3'5 long,
nearly always tapering ar the tip to an acute or obtuse apex, base
cuneate, shining cspecially heneath. Flowers minute, green, i mostly
solitaty, rarely 2 nate, racemes 1—2” long; or female 3” in fruir,
rhachis and sepals cutside glabrous, disc and sepals inside usually pilose.
Fruit sub-globose, “14—2” diam., red 1o black, with a slightly compressed
and rugose keeled seed,

Commen_in ail districts, Chiefly in the vall?s in hilly arcas and nmear streams.
Fla, May—June. Fr. Nov.—Jan. Leaves turn red from Jan. to March and then fall.

Sheots pubescent, and a form occurs in Chota Nagpur with the leaves permanently
sub-tomentose heneath. L. pale beneath and shining with 3—5 slender sec. 1.
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and others indistiner. Luxurtiant spectrmens nccasiﬂnally occur with leaves up to
7# long, but these have ooly 5 or rarely 6 sec. n. and are acuminace with cuneate
hage, Periole -1—2". Stipules linear, much lenger than petiole, caducous. Sepals
usually 4. Stamens 2, rarely 3. Disc lobed glabrous, or usually pilose. Ovary
glabrous.

The young leaves make an excellent spingch.,  The fruit is also eaten,

2. A_ hmiu;, SPT‘EH'g.

A small tree up to 30 fr. high and 3 fi. girth, with the twigs and
buds somcwhat fulvous hairy, cspecially near the leaf axils. Leaves
3—5” long at time of flowering, uldmatcly 3--8”, clliptic-ablong or
usually more or less obevale or oblanceolate and shortly acuminate,
labrescent and shining both sidus, stipules very caducous “1—'17", fall-
g as the leaves expand. Male flowers spicate, female racemed, spikes
or racemes 2--47 jong, solitary or sometimes 2—3 together, usually
terminating short branchlets, rarely lateral from leaf-scars. Male rhachis
romentose, flowers sessile, shallow y cupular sub-entire or shortly lobed,
thinly hairy with thick lohed disc. Stamens 3—4, united at base into
a short column beneath the clavare pistillode. Froit elliptic compressed,
*257, very jutey, red, turning black when ripe, seated on the cupular
<iliate perianth with pedicels *15” long,

On the highest mountaing ouly, in evergreen forest, Simlipahar, Mayurbhanj!
Parasnathl Fls. April—May. Fr. Aug '

Bark smogth grey, blaze with chlorephyll, pinkish or piok, hard. Twigs and
rhachis below the spike soon glabrous. L. shining hoth sides with 5—7 rather
weak §eC. n. not distinctly looping, terriaries oot at all raised. Pedole 2—47,
Bracts minute fleshy hairy, at some little distance below ihe pedicelss.  Fem.
racemes thinly fulvous pubescent, calyx pulvinate cupular with minnte rhinly hairy
limb, disc annuize, gvary glahrous aveid with 3—4, wsually 4, rarely 5, sessile
recurved obtnse stigmas.

3. A. acuminatum, Weil. Kath Jamrala, Or.

A small tree with tomeniose buds and shoots, Leaves at time of
flowering 3—5” long, ultimately 4—12”, glabrons and shining, mﬂy the
very young slightly silky, oblong or slightly ovate-oblong acuminate,
base usually rounded, secondary nerves 68, distinet, 1011’131'{18: with each
other close w margin, sitky when young, petiole -2”, stipules sub-
pereisient, linear, silky, ‘257 YDI‘.E . Flowers in terminal panicled spikes
or racemes 2—3” long at time of flowering, up ro 45" in fruit, rhachis
pubescent, bracts small but distinct, subulate-lanceolate, silky, frame-

diately at base of pedicels. Perianth 3—4-fid, Stamens 3—4.

Along streams in the Saranda Forests, Singbhum! Bodai, Coopert Maynrbhanj!
Fls. May. ¥r. Sept. Evergreen or nearly so. renewing leaves at time of fowering,

Atains about 3 ft. girth. Fasily distingnished from A. bunius by the deeply
lobed calyx in both sexes, the panicled racemes and large etipules which are a]im
found on the panicles. Leaves very dark green, sometimes 127 long. Flowers
uncqually pedicelled, those of the male usnally very short, Sepals glabrous in
mate, pubescent or ciliolate in female. "Dise fleshy plabrens. Pistillode distinct in
male and vsually staminodes in female. Stigmas acuie. Fruit elliptic acute 27
Iﬁ:\‘g an elondos noadicsls o A Tanee Tha nodierels
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ment and care should be taken with specimens in bud not w0 confuse themy with
species with sessile flowers.
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4, A. ghaesembilla, Gerin, Mata-sura, K. ; Amtua, Kharw ; Nuniari,
Or.; Jamula, Or; alse Kath-marmuri (in Angul).

A shrub, rarely a small tree, with broadly elliptic or orbicular or
elliptic-oblong leaves, always rounded both ends, sometimes alsa with a
short blunt acumen, 2—4-5" long, grey-or hoary-romentose when young,
more or less pubescent or villous benecath when old with 3-6 strong
secondary nerves, Flowers in densely tomentose panicled racemes,
minutely pedicelled. Sepals woelly, stamens 4—7, disc and usually avary
pubescent or hairy. Fruit red to black, oblong, 257

Cominon, in alnost all districts! Champaran! Purpeah! Gayal Throughout
Chota Magpurt S.P.! Puri! Angull Sambalpur! Mayurbhani!

A plant of dryer localities than any of the other gpecies, being often found on
dry hill sides aad in scrub jungles, Fls. May—June, Fr. Sept—Oct. Deciduous
hefore Bowering.

Bark pale, smooth or slightly cracked, blaze pink. Leaves exceptionally 53-8
long, never quite glabrows in our arca, sometimes permanently sub-tomentose.
Peiiole -17—5%. Racemes -75-2-5 {the last in fruit), Perianth uwsually 3-7-
partite, soemetimes only 3-partite.  Disc usually  S-partite.

The {fruir is eaten.

38. BAC

Trees with alternate, entire or crenate-serrate, penninerved leaves,
sripulcs cm*t:ring the buds, caducous. Flowers dicecious, rarcl}r moneoz-
cious, in simple nr compound spiciform racemes or racemiform panicles,
apetalous, Male flower sepals 4—35, usually unequal, imbricate, Stamens
4—8, filaments short, anthers didvmous. Pistilode usually orbicular,
pubescent.  Female sepals 4—6, much larger than in the male, Ovary
2—5-celled with 25 papillose, 2—3-lobed or -cleft stigmas, free and
sessile or with a shorr style, rarely connate and peltatc. Ovules 2 m
each cell. Fruit coriaccous, crustaceous or woody, 2—4-celled, tardily
loculicidally dehiscent. Seeds broad, testa with a thick aril-like coat,
albumen hard or fleshy.

1. B, sapida, Muell,

A small tree with light smooth bark, Leaves obovate, elliptic-obovare
or ublzﬂmcenlate, or some clliptic, enfire or }'&pftlld, obtuse or acgminafe,
4—B8” long, with a long Eetmie thickened both ends, glahrous {(exc. the
quite young). Racemes hoary-tomentose or pubescent from bract- and
leat-srars, sometimes from the trunk and old branches, when they are
several together. Male flowers sub-sessile, 13" diam., solitary or gmuped
on very small Iateral branches of the raceme in the axils of deciduous
lanceolate stipular bracts, -08-——'17” long, longer or shorter than the
flower clusters ; sepals 4, oblong or ovate, obtuse, pistillode large 3-lobed.
Female flowers yellow, 3" diam, with oblong-eblanceolate, incurved,
yellow, tomentose sepals, -3” long, articulate on "18” long pedicels in
simple racermes 6—7” long, elongating in fruit. Ovary strigosely tomen-
tose, 3-cetled ; stigpma large, peltate, scarcely lobed, almost firnbriate with
large papillz. Fruir globose-oblong, 1--1-2%, thinly hairy, terminared

three stigmatic scars, cells each with 1 large plano-convex seed, *77
long, with white aril and hlood-red testa.
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Probably in N, Purneah (it occurs clese by)! Mayurbhanj, eley. 3006 f1,1 Fls.
April—May. [Ir. following May. Evergreen,
Blaze flesh-cold. Buds and young twigs densely strigosely haity, L. with abous

39. BISCHOFLA, Blume.

One species only, easily recognised from its aliernate 3-foliolate leaves
and small flowers in lateral panicled racemes. Flawers dicecionls,
Sepals 5, orbicular, concave and hooded over the large anthers in bud,
finally reflexed, caducons, ovate in the female. Disc 0. Stamens 5, one
opposite each sepa, with very short filament, inserted under the peltate

willode.  Stamunodes in female small or . Ovary 3—4-celled, with
inear recurved styles, Ovules 2 in cach cell.  Fruit globose fleshy, with
34 cells lined with a parchment-like 2-valved endocarp. Seed oval.

1. B. javanica, Biume. Areng, Th.: Hajam, M.; Pader, 5.

A mooderaie-sized tree with long-petioled 3-fol. leaves and crenate or
serrate, rarely entire, elliptic-oblong to obovate leaflers, 3—6” long,
suddenly acuminate or caudate, glabrous, rather strongly nerved and
sometimes with glands in the nerve-axils, Male flowers scartered and
clustered on the panicle branches, anthers yellow. Fruit -3 diam,
brown or hlack.

Not common but oceurs throughont the province along streams. Fis. March-—
Aprit.  Fr. Oct—Dec, Evergreen, new shoots March—April,

Pfal‘k dark, flaking when old, blaze pink with crimson juice, then whitish,
Petiote T5—6" long, terroinal petiolules 75—1'57, lateral short. Panicles 3—4”
from il scale axils of the new shoots.

It is an excellent wood for planking and the ceilings of some forest rest-houses
have been made from it

40. EUPHORBIA, L. Spurge; Milk-bush,

Trees or shrubs, often with thick fleshy branches and stipular spines,
with alternate leaves ; or herbs of various habit with pposite or alter-
miata Tonuns alueers agiely o fIhar Serion T orcarce ~caime s dramthoacd aorwe ol
ALEL FLr RV RS, LYY YD WWILLL l.uun.f [ 1 9% Aaborc] Yl RLLLLL4 LML LU L L] » [= LT W E N

times psevdo-whorled, often caducous or reduced in the fleshy species.
S:Fulcs present or not.  Inflorescence composite. Male flowers of naked

icelled stamens wnsually many wogether, frequently in 5 groups, in a
calyx-like 4--3-lobed involucye, the lobes thin, sepaloid, entire or divided,
alternating with large, rarely small, glandular processes forming an
outes whorl, or in some cases glands solitary, and sometimes furpished
with a petaloid expansion or f}mb or with horns. Involucres l-sexual
or usuaily 2-sexual, containing a solitary central female flower consist-
ing of a pedicelled ovary, naked or sometimes with rudiments of a 3-
mercus calyx, QOvary 3-celled, more or less deeply 3-lobed, styles 3,
free, or more or less connate, often 2-lobed or 2-fid, ovale | in each
cell. Capsule of three 2-valved cocci, separating from a columella when
ripe, fruiting pedicel elongate and usually decurved. Secd with or with.
out a caruncle,

Blﬂ-_l 0
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1. Fleshy trees or shrubs or (fusiformis) an yndershrub with
subterranean rootstock. Leaves alternate fleshy or 0.
Inflor. not leafy (Scc. Euphorbium):—

A, Armed with stipular spines. Involucres
chotomous cymes:—
i. Branchlets not winged:—
Spines not on prominent tnbercles,
mous, purple . . .
Spines on prominent tubercles which are sub-con-
Auent in 5 lines. L. obovate or spathulate 3—67,
Anthers apiculate . \ -
Spines on distant tnbercles. L. ovate 1o oblong-
ovate. Amnthers yellow, not apiculate, oblong or
didymons . . . .
2. Branchlets 3—rarely 4—35-winged: —
End 36 joints of branches under 8 long
Penultimate and preceding joints over 9” long
B. Without spines:—-
Aérial seem . Leaves and cymes as in nioulig .
Tree or shrub. L. very small. Involucres clustered

Il. Shrubs or herbs, neither very fleshy nor umbellately
branched. J.. alternate or upper opgnaite. Invelucres
with g single large plaod, often with brilliantly celoured
bracts (Sec. Poinsetiin): —

CGarden shrub. Inflor. with brilliant scarlet bracts

Carden herb or undershrub.  Bracts of inflor. parti-
coloured . . . . .

Introduced heelh. Bracts mestly green or pale at base

in 2—3.

Anthers didy-

[40. EurHoRS:A.

. nivnliag,

. nariifolia.

caducifolia.

antiquorum,
trigona.

fusifarmis.
Hrucalli.

pu!c}:wﬁma.

heterophylia.

10, geniculaid.
L. Herbs umbellately branched above, upper leaves opp. or
whorled,  Tnvolucres regular, plands not pewaloid {Sec.
Tithymalus): —
A. Final ramificacions of inflorescence {orming a sympo-
dium o¢n which the solitary involucres are axillary LI, perbracteata.
B. Inflorescence umbellate or dichasial throughout: —
Perennial. Invol. glabrous, lobes triangular, fimbriate 12, prolifera.
Annual. Invol. hairy within, lobes ovate ciliate 13. dracunculoides,
IV. Heths, rarely umbellately Lranched, Ieaves all opposite
with oblique base. Glands of invol, often with a
petaleid Iimb or appendage.
A. Involucres sub-solitary in the axils of the uppermost
leaves which imbricate and conceal them:—
Erect. Limb of glands entire . . 14. pycrostegid.
B. Involucres cymose, cymes axillary and terminal.
Leaves -3—1-571—
Glabrous or thinly pubescent, Cymes not capitate 16. hypericifolic.
Hispidly pubescent. Cymes capitate . . 17. kirta.
Prosirate. Cymes few-involucred, sessile, pink 18. roseq.
C. Prostrate herbs with lkaves under 3. Involucres
golitary or clustered axillary:—
Wﬁmt:—-
L. '15—3" crennlate 19, thymifolia.
L. ‘1—14” entire, villous 0. granuiata.
2. Invalucres glabrous:—
L. «17—25" coriaceous, sometimes toothed at
epex . Il microphyila.

1. E. nivula, Ham. Syn. E. nereifolia in F.I. and Bombay Flora*

Sij, Beng.; Etke, K., S,

A tree 10—30 fr. high, with straight rrunk and terete, jointed, spread.
ing, often whorled branches, with straight geminate stipulary spines {or
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some unarmed). Pairs of sgines inserted on flat brown or biack corky
areas, not on swellings of the branchlets. Leaves (usually only present
in. the r.s) up to 9° by 2°5%, fleshy, linear-oblanceolate or spaglulate,
obtuse, apiculate, base narvowly cuneaie, nerves ouly visible hy trans-
mitted light. Petiole 8. Cyme about twice forked, borne at the leaf-
scars towards the ends of the branchlets, 1-53” long. Involucres vellow,

anthers purple with yellow pollen. Stigmatic lobes Harrened and siightly
. ¢xpanded. Capsule sharply 3-lobed, lobes compressed.

The common indigenous species, frequent on barren rocks and in rocky %lam
from Shahabad! and the Gaya and Curruckpur hills! southwards. Santzl P. on
trap! * Sambalpur, occasional even on the shales near nalas! Comman on the
quartz rocks of the dhargati hilis! Found in asscciation with Sal in the Maniband
forest, Puril Fls, Feb.—Aptil. ¥r. April. Leafless Feb.—June or lenger according
to sitnatien.

Bark thick rugose and corky on large trees. Stpular spines -12—3 long,
usually black. Cyme normally consists of a pedunele, '3 long, two sec. peduncies
5%, each with two tertiary ped. -3—5 long, bracts inconspicuous, upper oblong
truncate keeled and toothed., Firat involucre usnally disciform, male only, others
sub-campanulate with a single female finally with recurved pedicel. Lobes and
bumerciis bracteolea of the involucre fimbriace. Glands 5, feshy, transversely
oblong.

. The milky juice is taken internally by the Kols 25 a violent purgative in cases of
ever,

2. E. neriifolia, L. Syn. E. ligularia, Roxb.; E. nivulia, Cooke in
Bombay Flora.® Eitke, K., §.; Mansa-sij, Beng.

A large branched shrub or small tree, 6—15 fr. high, with the pairs
of stipular spines on tubercles or swellings of the branchlers, these
tubercles more or less confluent in five vertical or slightly spiral lines,
so that the branch is more or less obrusely 5-ponous in section. Leaves

obovate, very similar to those of the last species. Involucres yellowish,
3—7 in a cyme, wsvally 3, with a very short fleshy peduncle abour
‘15" long. Oldest involucre, male, 2-bracteate, bearing in the bract axils
a- 2.sexual involucre, the opposite bracts of which may ip their turn
bear each a peduncle and are 3-lobed with cenural lobe toothed. Lﬂ%es
of involucres broadly cuneate and fimbriate, much as in last species,
Anthers sagittate, apiculate (leste Roxburgh), colour mot noted. Fruit
as in last. Style 3-fid, stigmas slightly dilated and minutely toothed.
Fruit much as in last specics,

Common in village hedges, Nowhere seen wild unless the pext is its wild fo

Fis., Fr. Feb.—April

3. E. caducifolia, Ffamnes.

A dense shrub with several stems from the root or densely branched
close to the ground. Branchlets with small rather distant tubercles, not
confluent, with a very black areole bearing two black stipular spines as
in last. Leaves broadly-ovaie with crisped margin, becoming more
oblong-obovate and cuspidate with age, but not exceeding 2—3” and

* Cooke follows Roxburgh in the nomenclature of these two specles, bur the
Linnean description of neriffolia and his quatation of Commelin's figure, which
exacily agrees, leaves no doubt that he was not referring to Hamilton's subse-
quently named névulia, but to the common village form with tubercles in 5 rows.
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then falling. Involucres solitaty or 2—3 nate on very short fleshy
peduncles, usually bearing a central male involucre and two pedicelled
Z-sexual involucres, with very stout Elfdiccls ‘25" long or 4" in frujt.
Involucre *17” diam., lobes broadly oblong obcuneate toothed, scarcely
fimbriate. Anthers yellow, oblong with oblong or linear-oblong lobes
and longitudinal dehiscence (or sometimes with the lobes erecto-parent
or globose, possibly from a different species in the same locality). The
maﬁz flowers are in 5 distinct groups {imore visible when old) opposite
the lobes. Styles connate for half their length then spreading with
minutely 2-lobed stiginas.

Wild on rocks on.the Puri ¢oast! Fls, Fr., Jan~—April

If the variation in the shape of the apthers indicated above is correct, this may
be the wild form of E. nerifolia, but more observations ia sitd and more specimens
are required; cspecially the colour of the anther in nerfifolie should be noted.
The pollen-grains are vellow, 3-grooved and in section 3-lobed. Ovary sharply 3-
gonous, microscopically thioly papillose, Capsule -2” long, -4—.5 diam, with
compressed eocci much as in last two species, Seed smooth, globose, The bracts

of the 2-sexual involucres corresponding to the lobed bracts in merdifolia are con-
cave and minutely toothed, pot lobed. There is sometimes a rodiment of a 3=

lobed calyx under the fruit

4. E. antiquorum, L. Etke, §.; Tidhara-send, H.; Baj-varan, Beng. ;
Dokana-sij, O,

A much branched smali tree, 12—25 1. high, with jointed branches
and usually 3—, more rarely 4—5-winged branchlets, the wings rgpand—
sinuate with short stipulary spines, Leaves fugacions and small, fleshy,
obovate-cblong or spathulate, -3” long. Cymes usually short and 3-in-
volucred only, longer in fruir, but once-forked and 7-involucred m
viporous specimens, Styles free, Z-lobed. Cocci compressed.

villa hdcs, peu:ia '_r in the south. 15., Fr. De-::.-ua+ Leaves g: L
The joints in this species are short, especially rowards the ends of the branches,
where they are usually as broad as long.

8. E. trigona, Haw. Vern names of last.
A tree, 1020 ft. high, with ascending branches and 3-winged bran_{:h-

: ; species,
to the lengrh of the joints, which hear more numerous small wbercles
and geminate Sf]in{iﬁ : the penulrimate and older joints are nearly
always over 9” long, while the 3—6 last joints of E. enfiquorum are
under 8” long. Leaves obcuneate, {—2” long, pale bencath.

Introduced only and pow frequently plimn:d on railway platforms fas is the
1 i

Cymes mostly short and 3-involucred.  Central one usually male only as in
other species {in E. antiquorum the centra] one is described in F. B. 1. as female ;
this is not in accordance with my observations). — Anthers didymous.  Siyles

shortly connate, stigmas emarginate.
8. E. fusiformis, Ham. Syn. E. acaulis, Roxb.

A dwarf species veduced w an underground rootstock, 75—1'5" diam.,
procducing annually from its apex a crop of sessile or sub-sessile oblan-
ceolate or broadly obovate-spathulate leaves, 68" long by 13-38"
broad, the margin often crenulate-crisped. Involucres 25”7 diam., 3—7
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in a short- or long-peduncled cyme which may be up te 6” in length,
lobes spathulate, fimbriate. Styles combined half-way. Capsule '3” diam.
Very common on white sandy soil in the forests of N, Champaran! Purneah,

Roxb. Fls. April. FL, Fr. March—Mbay. The leaves appear in the rains ands remain
till December or Januaty,

Except for its habit the plant reminds one altogether of the mivulia-neriifolia
group.

7. E. tirucalli, L. J.anka-sij, Beng. (térucalli is the Tamil name).

"A ymall tree easily recognised from the erect branches and smooth,
terete, polished, ywhorled or fascicled branchlets, not much thicker than
a quill, which bear in the rainy season small linear-oblong leaves,
‘25—'5" long. Invelucres clustered in the forks of the branchlets, shortl
pedicelled, mosily female, campanulate, glands 5—3, transversely oval
peltate, lobes short, hairy, bracteoles numerous, lacerate. Female woolly,
styles short, recurved, 2-lobed. Capsule ‘27, coccl compressed, velvery.
Seeds ovoid, smooth. ’

FlNaturalised in parts of Puri and frequent in village hedges, chiefly in the gouth.
8. Fr. 1.

B. E. pulcherrima, Wiild. The Poinsettia.

A lax shrub, 10—15 fr. high, with leafy fistular branchlets. Leaves
alternate, elliptic or oblong, 4—6" long, repand-dentate. Involucres in
corymbose cymes surrounded by brilliant scarlet foliaceous bracts (or,
in variety albida, hracts white), involucres with a large, unilateral,
ellipsoid, compressed, yellow gland.

Culrivated in all Indian gardens and one of the most ornamental shrubs when in
flower. Fls, ¢. 5. Native of Central America.

It is wsually rigorously cur back afrer fowering or becomes very stragpling and
Is easily gmpagatcd (liie all ihe preceding species) from cuttings, Whether it
ripens seed or not I do not know.

9. E. heterophylla, L.

A herb, 1-4 ft. high, like a dwarf Poinsettia but far less handsome,
‘The leaves are almost lobed and the foral hracts are green, with the
scarler colouring never extending more than half-way up, often less.
Here, alan, the coloration may he white. The gland is single as in

E. pulcherrima.

Cemman in gardens. Fla, Fr. all the year.
Y1 is a npative of America, where it is widely distributed. Tt seede itsed very
Teadily in this province, becoming quite a weed in some gardens.

10. E. geniculata, Orteg. Syn. E. prunifolia, facq.

A herh, 2—3 ft. high, with long-peticled, oblong-obovate, sub-entire,
shallowly denticulate leaves, 3—4” long, the lower alternate, the upper
"opposite with stipular glands, secondary nerves 12—18, fine but distinct,
Involucres very small, -1” long at flowering time, campandlate in dense
corymbose cymes only ‘71" diam,, with the subtending leaves whitish

or pale mear the base. Gland one, large-stalked, with expanded disci-
form holtow top.
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Culrivated felds and semetimes in gardens! Fls, Fr, Aug—Oct. Annual

Internodes below the inflorescence uswally very lonmg. Lobes of involucre very
broadly oblong lacerate, with often gland-tipped fimbrizz. = Male fls. numerous
without bractecles, anthers broadly oblong with longitudinal dehiscence. Ovary
glabrous, styles shortly conpate, 2-fid, erect with subulate stigmas, Capsule’
smooth, sceds dark grey, muncate at the lower end,

11. E. perbracteata, Gage.

A rather coarse annual, 18—-30" high, with pale stems, 2—3-choto-
mously paniculately branched above, lower leaes alternate, sessile
narrow, oblong, 27 long, deciduous, upper opposite, broader, those on
the panicle ovate to orbicular, uniied at their base, about 77 broad
and rounded at tip, with many nerves from the base, a pair at each
fork and sub-imbricate on the final branches of the mnflorescence.
Stipules 0. Invoiucres solitary in the upper forks and cymosely sub-
spicate (in mn(ripioid biparous cymes), one in each pair of bracts alter-
nately each side of the rhachis (sympodium), very shortly pedicelled,
tubular-campanulate, 17 leng in flower, lobes membranous, small, 2-

toothed, glands 4, truncate, broadly oblong, with a reflexed horn each
side, petaloid limb 0.

Behkar, Kurz] I have collected it in cultivated fields only as though introduced.
Fls., Fr. Feb—April.

Stamens few without bairs ar bracteoles, the filament stouter than jits slender
pedicel, anthet cella globosae transversely, laterally dehiscent. Dvar; glabraus,
A
F

styles connate at base, 2-lobed, stigma alightly expanded. Cocci -17”, smooth.
Seed dark grev or brown marbled, 1—12%, caruncle deciduous.

12, E. prolifera, Ham.

Exect, herbaceous, from a woody rootstock with several stems 1—2 it
high, with closc linear leaves or scattered linear-oblong or oblong, or
towards and on the inflorescence, ovate leaves. Inflorescence of several

(usually 4—3) umbellately spreading branches, with a pseudo-whorl of
leaves at its base and a terminal involucre; branches with a pair of
leaves also terminating in an involucre. From the side of the involu-
cres other lateral branches may either continue the inflorescence or are
purely vegctative, o that after flowering and froiting the plants are
much paniculaiely branched above with leafy shoots (proliferous).

Higher plateaux of Chota WNagpur. MNelerhat, elev. 3000 ft., frequent? Fis., Fr.
April--June,

The new shoots after fires may have orbicular ovate leaves, -5 long, and a .sub-
verticll of sessile, broadly ovate leaves -6—7" long supporning the young
inflorescence. All involucres 2-sexual with one female, centra! involucre shortl
stipitate, -15” diam. Glands 57, shortly stipitate, wansversely oval and toothed
or semi-lunate and 2-horned.  Anther lobes oval, erecto-patent dehiscing across

the top. Capsule 3-lobed, 23" long, with a icet -2—3” long, styles 3, short
recurved with 2-lobed stigmas. ped & s

lq | 3 P K pm—— ol r,ﬂ'mk
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A plabrous annual, 4-8", rarely 12—18” high, with opposite of
repeatedly dichotomous branches, often umbellate above, Leaves sessile,
linear, linear-lanceolate or linear-oblong, ‘7—2” long, the lower alter-
nate, secondary nerves not visible. Involucres solitary at the forks, tut-
binate or campanulate, sub-sessile, glabrous without, hairy within, 06"
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long. Capsule "13” with pedicel about as lo w?, coccl reticulato-venose
with a median dorsal nerve, but scarcely keeled.

In fields. Bettiah! Behar, abundant, J. D. H.l Chota Nagpur, occasional!

Tl Tr Woav. Warch
& FFg & Re LNREY.
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Leaves usually narrowed towards the base, floral usually sherter and broader.
Glands transversely obleng 2-corpute, horns often slender, lobes avate, denticulate,

ciliate.  Anther-cells globose.  Styles as long as young -ovary, 2-fid.  Seeds
tubercied, caruncle depressed.

14. E. pycnostegia, Boiss. Syn. E. zornicides (in Bengai Plangs).

A wlender erect annual, about 12—18” high, with opposite oblong or
linear-oblong lcaves 1—1'5” long, rounded at the apex, very minutely
serrulate, glabrous, basec oblique semi-cordate, sccondary nerves very
obscure, Involucres mostly solitary in the axils of the uppermost leaves,
which arc mostly distichously imbricate and sometimes pale berween
greener reticulations. Lebes of involucre toothed, glands with a large
obovate petaloid limb. Seeds granulate.

Behar, Kurzl Fls, Fr. 8ept. (in C, P).

Youngest leaves slightly silky beneath in some specimens, Petiole hardly any.
Stipules minute or indistinct.

15. E. cristata, Heyne

A prostrate or ascending annual with slender stems, 6—10” long,
clothed with long flexuose hairs, often dichotornously branched above.
Leaves opposite, covered with long iflexuose hairs, vvate-cordate obtuse
serrulate. Involucres sub-sessile, hairy, sub-solitary, in the axils of the
uppermost leaves which are distichously imbricate, lobes linear-lanceo-
late, glands with a pectinate and fimbriate petaloid limb. Coccl globose.

Very rare, Behar, Kurz!

168. E. hypericifolia, L.

A herb of various habit with stems 6 w0 2 ft. long (or high), with
oblong or somewhat obovate obtuse ar rounded serrulate leaves under
1'7* long, with oblique rounded or cordate bhase. Involucres campanu-

late minute, ‘07" long, in numerous small cymes, axillary or terminar-
ing short axitlary branchlers, abour -5” diam., with creci, narrow
lanceolate bracts at all the nodes. Lobes of the involucre narrowl

lanceolate, acuminatc, longer than the shortly stipitate glands, whic

are 45, disciform, usually with a minute white or pink petaloid limb.
Ovary and capsule glabrous, appressed hairy or hispid. Seeds smooth
“or with shallow transverse pits” (F. B. L).

A common weed iIn open situations, probably in all districts. Fla, Fr. Dec-——
May, perhape all the vyear round.

The following two varieties at first Jook distinct:

Var. a. A lTarge form with sub-woody, sub-erect or ascending stems, puberulous
branches, swollen nodes and lower leaves 157 long crenulate above. Stipules
subulaze or setaccous.  Involucre and ovary nearly glabrous. - Petaloid Yimb

T, s N L L . L I N YT 1.7 el aleaen sl
ALLULE, WUINE, OF appalceiiily (In W

Wl SPCCIEns; Opstalic, 10O Fans Oiidil pins,
Chata Na%mrl

Var. f. Stems spreading, procumbent more pubescent, leaves -5—75”, appressed
hairy beneath, Tnvolucres pubescent, the lobes ciliate, glands with a distinct, but
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snall, pink petaloid limb. Chota Nagpur! A similar form in Purneah! butr more
erect.

Seeds of the last oblong, keeled opposite to the fine raphe, and with two
depressed or Hattened faces, grey (microscopically punctulate).

17. E. hirta, L. Syn. E. pilulifera (F.B.L); Pusi-wa, K, S.; Barakerui,

Beng.

An crect or decumbent roughly hairy herb, 8” to 2 fr. high, with
opposite unegual-sided serrulate elliptic-oblong obovate or oblong-lan-
ceolate leaves, '75—1'5" long, with acute or cuneate tip, Involucres
minute, '04—-05" long, crowded m capitaie fnally peduncled ax‘lary
cymes, hairy, campanulate, with 4 shortly stipitate red-tipped glands
without a limb or with a mimite fleshy rounded green or white limb.

A common weed everywhere. Fls, Fr. all the year round, annoal

Pubescence often curly, Leaves sometimes sub-rhemboid, the uppee extremiry
nearly always acute; one variety prostrate with leaves under 1” long and with a
black patch in the centre of each; lower surface pale and hispidly hairy on the
3—4 rather strong sub-fiabeilate nerves, heairs sometimes red or brown, those on
the stern usually coarse and finer silky ones heneath. Peticle -12—2" long.
Btipules of glands or fimbriz, minute, Cymes always congested, at first sub-
sessile bhur peduncle elongate and finally sometimes forked and sometimes 17 long,
from mearly all the altetnate axils. Involucre minute, only -04” long, strigose, lobes
subulate ciliolate exceeding the minute stipitate glands or as long, glands scarcely
dilated above, wip concave, sometimes with a distinct minnte fleshy limby {without
a perceptible Ymb, F.B1) Siyles 2-fid to base. Capsule hairy, 053" long, seed
vblong, reddish, 3-keeled and faintly trapsversely rugose.

The voot is given we allay vomiting by the Santals, and the plant to nursing
mothers as a galactagogue.

18, E. rosea, Retz. Syn. E auricularia, Boiss,
A little herb with woody rootstock, many slender prostrate flexuous

» LI]] L) .:. B g ' ] L F Lol LI YRR 3 LU ACCOUS,
obliquely obovare, oblanceolate-oblong, or linear-spathulate leaves -3-—6"
leng with rounded crenulate tip. Involucres solitary or few in small
sessile cymes conspicuous from the general pink or purple colour of
all its parts. Involucre 127, sub-campanulate, glabrous, lobes trian-
gular-ovate, acute, 3—5-fid, glands with a conspicunus rosy limb. Styles

———deeply 2-fd; stigma —spathulate.—Capsule minutely tubereulate —or———

smooth (in our plant). Seed keelcd.

Sands of the Orissa coast between Puri and Konarak, common! Chilka Lake,
Alcock!

This little plant is conspicuous in the rains when in flower from the rosy cymes.
Tt has been named E. guricularia, Bofss. in the Cafeutta Herb,, on account of the
fnvolucre and capsules heing perfectly amooth, but Colonel Gage considers it

scarcely distinct from E. 7o it 15 united io

19. E. thymifolia, L. Nanha pusi-tuar, S.

A small herb with numerous horizontaily spreading branches which

are pubescent above and glabrous helow, small, opposite, distichous,

- » I
ubllquely obleng, rounded, minutely crenulate leaves, "15—3” long, and
small axillary green or pinkish clusters of involucres without a common

peduncle. Capsules erect, p_u_l?)c;r::evr;,_ 03,

g TR - TNUR Y EPI AT, [ JERIL I | | e ] [ [, By Ep— W, gy By R F | -
WALICLY 1l LI INWSLCT UINLTICLE, 47U Lanl T L ILULLL LYLANLLIBLLY W HTR O
5

I
Kurz! Ranchi, Wood! Perhaps ir 2ll the disiricts. Fls., Fr. rs.
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Sterns often pink with short branches succcssivel]y te the right and left from
<cach alternate pair of leaves. Petiole minure. Sripules subulate, hairy. Invalucres
-03” turbinate pubescent, glands minute, atipitare, with or witheut a minute
petaloid limb. Capsnle erect, pubescent, Seeds with sghallow transverse furrows.

20. E. granulata, Forsk. Kantha arak’, §.

A small procumbent herb with many villously hairy steras, 2-—87 long,
from =a stout rootstock, villosely-hairy all over. Leaves minute,
‘115", rarely 2%, opp., broadly oblong with oblique base of some-
what obovate, apex obscurely denticulate, stipules scarious. Invel.
minute, 4" long with oblong lobes, glands often without a limb.
Capsule hairy, cocci with rounded backs. Seeds acutely oblong
retragonous, faintly pitted or rugulose-lacunose, sericeous,

Dry plains, Gangeric Plain! but no satisfactory specimens seen by me fram
our arca. Chota Nagpur, Prgin. Fis. Oct—April.

21. E. microphylla, Heyne. Syn. E. serpens, var, indica, Boiss.
Very similar tv E. granuiata, but with slender roor, glabrous or only

Ll

' = ¥ ' i
Petiole distinct. Stipules subulate. Involucre rminure, "02”, lobes ovate
very acute or mucrondie, glands distinctly pedicelled.  Styles spreading.
Cocci distinedy keeled, glabrous or spatingly villous, Seeds ovare,
acutely retragonous, nearly smooth (undulately rugulosc), whitish-blue,

Bauks of stream, Behar, J.D.H.] Bettiah, Fieronymus! TFls.,, Fr. Sepr—Masch,

The Betrah plant is villous and scarcely separable from granulats, except in the
kr:-,clﬂ:{ cocci 3 glands narrow-elliptic, limb a mere rim, lobes minute lanceolate with

s willd e hwirdlac obulss warn chawr ocosdo reanscroroa lar Frywrnzeen o
BIliAL Yiud O oblSOSF, SiY:8F Yoy GAdi, 500Us Foansy Cracyy IUTTOWTL.

41, SYNADENIUM, Boisy,

Shrubs with unarmed terete fleshy branches and well-developed ajrer-
nate entire somewhat tleshy leaves. Flowers reduced to single stamens
in the male and a single ovary with or without a rudimentary perianth
in the female, the males or males with a single female collected ino
capitula as in Euphorbia, but with the glands of the involucre com-
pletely fused with one another into a continuous fleshy ring . Jobes
{outer) of the involucre as in Euphordia, but inner bracts surrounding

groups of male flowers connate by their inner margins, thus forming
an inner involucel round the female flower where present. Capsule
3-lobed. An African genus,

1. B. Grantii, Hook. f. Syn. 8. umbellatum, Pax. African Milk Bush.

An ercct bush, 67 fr. high, with green terete branches, the ultimate
ones about '3” diam., and numecrous oblanceclate or obovate scarcely
fleshy leaves 3—6” long, dark green and often clouded above with the
very obligue secondary nerves much more evident than in the fieshy
Euphorbias. Involucres in somewhat supra-axillary cymes, 267 lon
at the uppermost axils, repeatedly forked ov branches umbellately 3--3-
nate, hairy above. Involucres -3” diam., saucer-shaped, red-purple, the

ulvinatc annulus (connate glands) entire or wavy, somewhat pubescent
at base, densely covered with close papille on the inner side, lobes 5,
ercct, sub-quadrate, shortly fimbriate or toothed, Usually Z-sexual,
Ovary tomentose. Perianth anuvlar, sub-entire.
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Comron in hedges aboutGQuttack, and occasionally elsewhere in gardens! Fla.
Fr. Jan.—Feb.

The distinctiors desuribed between §. Grantii aund S, umbellatum disappear if 2
number of Indian specimens are examined growing freely. The leaf margine are
ciliate, or the pubescence extends for some distance from the margin, which 15
ofien ihrurved atr the lower part and tapers into a short pericle.  Involucres
supported by scarious oblong truncate bracts, -1-—15” long.” Involucel more oF
less villous.

42, PEDILANTHUS, Neck.

Somewhat fieshy shrubs with milky juice, leaves alternate below, floral
opposite. Flowers as in Fuphorba, but involucre zygomorphic, stipper-
sﬁa{med (in our species), with the florers exserted from .the 1oe, and the
heel composed D%}ih{? saccate base of an outermost superior shorter lobe
or “appendage,” containing inside at its base 2—6 large tumid glands,
rarely glandiess. Invalucral lobes very unequal, two anterior Elrgests
three dorsal smaller ({the appendage is constdered as not homologous
with 2 lobe and is exterior wo the involucre proper, irs morphoingy

seems doubtful), inpermost ligulaie.  Style stout, beak-like, with 3 short
2-toothed lobes,

1. P. tithymaloides, Poit. Bilait-sij, Vern.; Adjutant’s Hedge ; ]ﬁw’s-
Slipper.

A fleshy shrub or undershrub with many erect stems, usualtly about
3 fr. high, but sometimes much larger, bearing numerous more or less
elliptic leaves and red or ovange slipper-shaped involucres in dicho-
tomous cymes with caducous bracis.

ATasir Armawmnam i eosdanc o
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the leaves. ‘Native of tropical America.

FAM., 30. CALLITRICHACEZX.

8mall weak terrestrial, amphibious or aquatic herbs, with opposite

or sub-verticillate (when floating), natrow eatire 3-nerved leaves, Hairs
sornetimes stellate. Flowers moncecious, reduced to a single stamen in
the male and a single paked ovary in the female, usually solitary,
axillary, supported by two bractcoles at right angles to the lcaf, some-
times a single male suh-tended by the bracteoles and an outer female
in the same axil, bui without bracicoles. Filament slender, anther
2-celled, with lateral dehiscence. Ovary of two carpels, each divided
by a partition to form a 4-celled compressed 4-lobed ovary, with 2 simple,
subulate, stigmatose styles. Ovules 1 in each cell, pendulous, anatro-
pous, with ventral raphe and only oae integument. Fruit 4-lobed,
splitting into 4 cocci or drupels. Seeds with thin testa and fleshy alburen.

mbryo central terete,

Only one genus.

1. CALLITRICHE, L.
1. C. stagnalis, Scop.

A small water-weed with the upper Jeaves forming a floating rosette,
obovate-spathulate, '5.-.75" long. e minute yellow anthers can often
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be detected with the naked eye from the axils of the rosetie of leaves,
the female Howers are usually submerged, at least in frizit, Fruit sub-
orbicular with acute keeled but scarcely winged Iobes,

Sirguja plateau, 2000 ft. in still water near a stream, Wood.

FAM. 31. LINACEZ,

Herbs or shrubs with alternate stmple usually entire leaves, Stipules
sometimes intrapctiﬂiar or 0. Flowers 2-sexual, Sepals 4—3, free or
connate below. ' Petals contorred or rarcly imbricate.  Stamens diplos-

temonous, the altcrnate ones SOmMertmes reduced to minute staminodes,
filaments united at the base into a hypogynous or somewhat perigynous
ring, anthers versatile. Glands 5 or {), usually adnate to the staminal
ring, sometimes 2-lobed. Ovary 3—S-celled, not lobed; styles 3—5,
sometimes connate below. Ovuales 1—2 axile, anatropous. Fruit 3-—5%
goceous, or drupaceous.  Albumen fleshy or 0, Embryo nearly as long
as the seed, straight, rarely incurved, cotyledons hroad, radicle superior,

Herbs, Perfect stamens 5. Styles 5

. . Linwni,
Undershrubs. Perfect stamens 5. Styles 3—4 2, Reinwardiia.
Shrubs. Perfect stamens (& Siyles 5 . . 3. Hupgonia.
Cultivated shrubh. Petfect stamens 10—12. Styles 34

4. Erythroxylon.
1. LINUM, L. Flax,

Herbs with narrow entire leaves. Stipules 0 or glandular. Stamens §,
inodes minate, Disc of 5

sometimes divided into 2, Styles free, Cocci §, 1- or pariiaily 2-celled,
2-seeded.

1. L. usitatissimum, L. Unchi, K.; Tisi, alsi, H.; Tisi, Mosina,
Beng:; Pesu, Or.; The Flax or Linseed.

An annual 12 fi. high with stem simple below, linear or lanceolate

leaves, 3-nerved at base and blue flowers, 7—1” diam. Capsule about
as long as the acuminate sepals,

Extensively cultivated and forming fields of a beautiful blue when in full fewer.
In all the disiricts.  Fls, Fr. cs.

It it grown for its sced only, the fiax not being manufzctured. A pint of aw

linsecd ail with 2n onnee each of landanum and spirits of turpentine i3 che of the
best remedies for colic in ponies.

2. REINWARDTIA, Dumosi

Undershrubs with entire or crenate leaves and minute subulate
caducous stipules, Flowers vellow in cymose fascicles. Stamens 5 per-
fect, hypogynous, connate below, with intermediate subulate staminodes,
Glands 2—3. Ovary 3—4-celled, cells 2-locellate, styles 3.

1. R. trigyna, Planch (inc. R. terragyna, Planch) Langora, Vern.

A very pretty small shrub, 2.4 ft. high, with green herbaceous
branches, ovateoblong to ellipticlanceolate, entire or crenate-serrate
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leaves, and bright yellow or chrome-yellow flowers, 1—1-5" diam., on
numercus smalt axillary branchlets, rarely solitary or in terminal cymes.

On shady banks and ravines. N. Champaran) Gﬂ;‘a! Chota Nagpur! Angull
r.

Probably therefore in all districrs. Fls. Gct.—Feb. Feb.—March, Perenniai,
evergrectl.

Branches somelimes woody, ercct or prostrate and rooting, glabrous, L. up 10
34 mrelj.f gometimes with minute teeth, mucronate, narrowed into the siender
'5—1" petiple. Sepals erect. Petals obovate. Styles 3 (R. trigyna) or 4—3 (R

tetragyna). Capsule -3” diam,, depresscd globose, with altgrmate green zad gqrange
bands in sotne states.

Is well worth a place in the garden

3. HUGONIA, L.

Leaves stipulate.  Flowers yellow, the lower peduncles converted into
spiral hooks. Stamens 1, hypogynous, with glandular swellings on the
ring hetween the fillamnents, Ovary S-celled, styles 5, filiform. Ovules 2,

collateral in each cell. Drupe globose. Seeds compressed, albuminous.
Cotyledons flat,

1. H. mystax, L. Chuﬁjil‘lk&, Or,

A sarmentosc or climbing shrub, of which the short branchlets heaE
oppesite circinate tendrils {modified peduncles) helow the clusters of
obovarc-clliptic, entire leaves which are 1-5-3” long, or less on the
flowering branchlets. Flowers [—1-3" diam,, yellow. Drupe yellow,
orange or red, 57——6" diam.

Scrub jungles of Puri Dist. frequent, Fls, May—Aug. Fr. Sept--Nav,

Young paris yellow tomentose. L. usually rounded at apex (obtuse or subacute,
F. B. 1), young with a few yellow hairs on mid-rih,  Sec. n. fne spreading, very
reticulate between, Petd, very short. Stipules subulate, 2", Sep. ovatelanceolate,

[P IR, 1 4 RBe B Trmew mwvid [ oalvcsstew  cwssuvead
1OMienicsd, “25 . o W AERE GG g SO0TICY, eRGOTHEL

4. ERYTHROXYLON, L.

E. coca, Lamk., has been grown on the Ranchi platean for the drug cocaine
derived from its leaves, but without much success commercially. It is a native of
the Andes and Peru. . _ _

E. monogynum, Roxb,, might possibly be found in Eslzhandi. Tt is a bright-
green shrub with cuneate-obovate leaves and red edible drupes,

FAM, 32. MALPIGHIACEZ.

(In the Indian Genera) Climbing or sub-erect shrubs with opposite
entire leaves. Stipules small or 8. Flowers moderate-sized or rather
small, regular or irregnlar, with articulare pedicels, racemed Of panu_:]cd,
2.sexual. Sepals 5, more or less connare below, obe Or more somenmes
furnished with a large gland. Perals 5, imbricate. Disc obscure.
Stamens 10, hypogynous or sub-perigynous, one or more somenmes
larger than the others, filaments sometimes connate below. (}_varf 3_-
celled, sometimes angled, with 1--3 straight or coiled styles, Ovule |
in each cell, axile, pendulous, with ventral raphe and superior micropyie.
Fruit of 1--3 winged samaras. Seed exalbuminous, embrvo straight or
eurved.
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It is a large Ammerican family and several pretty exotic erect shrubs (Malpighia,
Galphimia, etc.) are grown in Indian gardens. These have often small and toothed
leaves and the fruit without wings.

Sub-crect or scandent.  ¥1s, m.s., irregular 1. Hiptage.
Scandent. Fls. rather small, regular 2. Aspidopterys,

1. HIPTAGE, Gaerin.

Stout chmbmg or sub-erect shrubs with, coriaceous leaves and some-
times intramarginal glands, Stipules 0. Flowers in simple or branched
racemes, Irreguiar, Calyx with large glands adnate to the pedicel, Petals
unegdal and one differentl cnlc}ureg clawed. Stamens declinate, un-
equal, filaments ~onnate at base. Ovary 3-lobed. Styles 1—2 coiled and
2—1 rudimentary. IFruir of 1—3 samaras. Secd subglobose. Cotyle-
dons thick, unequal.

1. H. madablota, Gaerin bang Karla, 5.; Madubluta, Hﬁ'ng Boro-
mali, Nata I"qﬂgcswar (fide Gricvey, Or.

A large woody shrub, sometimes climbing to a considerable height,
with pale branches, elliptic or ovare- oblong or oblong-lanceolate, shortly

acuminate leaves, 4—77 by 2-5”, and showy white flowers -75-—1” across,
with one yellow petal. Each carpel with one large, central, erect, nhlan-
ceolate wing, 1*5—2" long, and two smaller lateral wings,

Chiefly along npalas apd ravines. Singbhtmn and Porahat! Hazaribagh and
Gaye Ghats! Banta]l P! Mayurbhanj! Narsinghpur! Angul, frequent! Kals-

| T LR gy
aalial, s-reete.

Fls. Feb.—March. Fr, April—May. Evergreen,

Young branches and leaves tomentose but soon glabrescent and mature leaves
shining, penninerved, with 4+—6 arched scc. n. and numeraus very faint ioter-
medizte ones, base of leaf ohtuse. Petiole 23", Racemes pubescent, sometimes in
leafy panicles, Petals fimbriate.

2. ASPIDOPTERYS, A. Juss.

Tall climbing, often slender shrubs with opposite entire leaves, stipules
small or 0. Flowers small, in axillary or terminal panicles, pedlcels
articulate, often minutely 2-bracteolate. Calyx short, eglandular. Petals
sessile, entire, Stamens 10. Ovary 3-locular, locuii flattened at the hack
and laterally winged, these wings largely developing in fruit which
consists of 3 (—1) samaras, nuclens sometimes with an additional smail
dorsal wing. Styles 3

L. sometimes glabrescent. Samara narrow oblong L. indica.
L. densely silky beneath. Bamara bhroadly elliptic 2. Hutchinsons.

1. A. indica, Hochreut. Syn. A, Roxburghiana, A. Jusy,
Climber, with broadly ovate or ellipric shortly acuminate ovate

shining leaves, glabrous or silky bencath, mostly 45, with acute to
rounded but not cordate base. Flowers small, white, on slender articu.
late pedicels, in large axillary and terminal effuse pamcles. and samaroid
fru1:: with elliptic-obieng or lmear-nblang wings 1:3—2-3” long.

Dl‘issa. frcqun:nt, Puri and Angul!l TFls. Sepr—0Oct, TFr. Jan~—Fch,
Sterns amtzin 4 diam. Branches with deciduons rusty hairs, L. (in some Angul
gpecimens) attain 8 hy 5-3% with usually rounded often oblique base and short
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curved acumen, larger sec. n, only 3—4, of which 2 are usualty near the base and
very oblique, intermediate sec, n. fine spreading, marginal perve swrong, Perticle
01" or soinetities 14”7, Lower branches of panicte (from leaf axils) up 1o 8% Jong
rusty pubesocent, secondary branches usually sub-verticillaie with the Howers
racemed and subcorymbose. Pedicels capillary 34", Perals reflexed 12" long-
5t. exserted. There are two varieties.

Var. ¢ Leaves thinly fulvous silk%,; benenth even in fruit.  Samara Iinear-

oblong, attaining 2 by -3, Pedicels above the articulagion and calyx conspicuously
pubescent.  Mals of ‘Pori.

Var. B, Leaves glabrescent. Samara much Lroader it the middle {ell. oblong)
attaining 2-3” by -8”. Pedicels above the articalation, glabrous. Calyx minutely
puberulous and ciliate. Puri and Anpni '

Note~—Var « is evidently 4. fndice, Hochreui. {Kew Bulletin, No. 3, 191, Re-

vision of Aspidopterys), but var, p appears to copnect thr species with 4.
flaribunda, Hutchinson, except that the calyx is pot quite glabrous.

The ehape of the samara in a long suite of specimens appears rather variable.
2. A, Hutchinsoni, Haines. Kew Bulletin, No, 2, 1920,
A stour climber with sub-woody branches rough with the bases of

fallen hairs, Twigs romentosely hairy. T.caves rather coriaceous, orbi-
cular-obovate or orbicular, suddenly cuspidate, 34" long, base straight
or tounded, dense‘l}f silkily hairy bencath. Panicles short, lateral
Samaras broadly elliptic, 1” by nearly 17, nucleus also with a median
wing 5" long.

Mayurbhanj, elev. 3000 ft.! Fls, Dec.—Fel. Fr. May—Jupe.

L. sometimes broader than long, mostly 4 by 357, densely yellow tomentose hoth
sides when young. glabrescent above, sec. n. about 5, of which one is usnally from
the base, tertiarics raised beancath, Petiote 737, pubescent.  Panicles brown bairy.
Pedicels short articulate near the base and glabrous (in fruit) above the articulation.
Bep. dorsally hairy, Pet. oblong, -18” lang. Samaras membranous, retuse at the

apex. Dorsal wing semi-ovate ¢r semi.lanceolate -153” broad. Carpophore 3 mm.
jong, puberulous.

FAM. 33, ZYGOPHYLLACEZX,

Shrubs, nndershrubs or herbs, rarely small trees, usually with opposite,
pari-pinnate leaves, rarely alternate (Peganum) or simple or odd pinnate ;
stipulate, Floewers solitary or in scorproid cymes or contracted racemes,
often appearing axillary or exwa-axillary (in  Guaicum appearing
usnbellate), regular.  Sepals 5, rarely 4, free or united at hase, imbricate,
rarely valvatc, Petals, as in the sepals, rarely 8. Stamens diplostemon-

ous, rarely 3 times as many as petals, filaments usually appendaged at
base with a scale, anthers versatile. Ovary 4-—5-, seldom 2—12-celled,
usually angled or winged, with 1—several axile pendulous ovules. Style
angled or furrowed, stigma simple, rarely 5. Fruit usually capsular, or
of cocci more rarely baccate or drupaceous. Albumen present or ©

Embryo as long as the seed, straight, rarely curved: cotyledons thick
or flat; radicle straighe, superior,

¥rostrate Rerbs with pari-pitnate leaves . L. Tribuius.
Erect herb with deeply irregularly cut leaves , . 1. Peganum.
Small grey green tree or shrub with 2-follolate lcaves, Fruic
drupaceous « 2+ x + e % w a s 3 Bualgnites
Small cuitivated tree with blus flowers , . . . ., Guaicum, p. 159



3, BALAMITES.] 33. ZYGOPHYLLACE/E. 159

1. TRIBULUS, L.

Prostrate herbs with opposite pari-pinnate leaves and white ar yellow
small fiowers appearing axillary or pseudo-axillary (the branching is
really E}rln{]S{?, Perals 3, fugacious, Disc annular, 10-lobed.  Ipipeta-
lous stamens longer, alternate shorter with a small gland at base. Ovary
hirsute, 5—12-celled and -lobed, Fruit of 512 winged or spinous or
tuberculate indchiscent coccl

1. T. terrestris, . Gokhru, Goksura, Beng., H.; Caltrops, Eng,

Depsely hairy, with prostrate branches, [—2 ft. long. Leaves 2--3"
long, often unecpal in a pair, leaflets 4—7 Fairs, oblong with oblique
base, mucronate, "3—'8". Flowers Pale yellowish, -3—6” diam., on
peduncles "4—57. Fruit usually hairy, coeci each with 2 very sharp
rigid spines and 2 shortcr ones.

Commen roadsides and pasturcs, especially in sandy seoil, throughout the area.

Fis., Fr. h.s. and r.s, perhaps all the vear round,

Some specimens outside our area show flowers over 1” diam, A form collected by
me near Chandpur on the sands near the sea (Balusore Dist) had snow-white
tomentose leaves, leaflets Dﬂl:r ‘1—2” and small flowers, The species, if really one.

has a wonderful range extencding from the plains to the Tibetan tableland, 11,000 ir,
and to Australiz and Africa!l

Bicycle tyres are certain ta be puncuwred if wheeled over grass where this weed
OCCUTS. Tﬁe entire plant and especially the dried fruits are used in Hinda
medicine. Water is rendered mucllaginons by it and is drupk especially in diseases
of the genito-urinary system.

2. PEGANUM, L.

Pgrennial herbs, with alternate entire or mulrifid leaves with setaceous
E{ipuleﬁ 1 Flowers leaf—fpposed. white,  Sepals often foliaceous and
pinnaofid, persistent. Stamens 12—15, m (wo whords, the outer with
twice as many as the inner, filaments dilated below, Ovary deeply 2—3-
lobed. Fruit 3—4-celled, 3-valved or indehiscenr,

1. P. harmala, L. Harmal, H.; Isbaad, Berg. ; Syrian Rue,
Rather a pretey bush, 1—3 ft. high, densely dichotomously corym-

boscly branched and with the leaves cur into linear segments about 17
long. Flowers white, -5” long, on leal-opposed ?cdunclcm Scpals linear,
exceeding the petals. Stamens 12—15. Capsvle globose, 4 diam.

Fairly frequent in the U.P. and Punjab and octcasionally entering the province
from the north-west.

Fls,, Fr. April.

The seeds yvield a red dye and are used in medicine. They contain alkaloids.

Guaicum officinale, L., i% a small tree with dark glossy pinnate leaves and the
branchlets terminated by pseudo-whorls {through the abbreviation of the axes of

the cyme) of blue flowers. Tt is one of the most beantiful and ernamental irees in
flower and deserves to be fur more widely cultivated than ir is.

3. BALANITES, Delile.

Thorny small tree or shrub, with alternate leaves consisting of one
pair of coriaceons-leaflers. Flowers vellowish green, in contracted cymes
or pseudo-umbels, Sepals 5, concave. Petals 5, imbricate, Stamcns 16,
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inserted on the somewhat elongate torus at the base of the prominent
disc which is 10-lobed below, fifaments subulate, Ovary E-CE]E‘:{I, or by
suppression -celled, slightly sunk in the disc with { pendulous ovule
in ‘each cell, Fruit drupacecous with a very hard 5-angled, l-celled and
l-secded sione.

1. B. Roxburghii, Planch Hingua, H.; Ingun, Kharw.

A small grey-green tree or low hush, copiously armed with axillary or
extra-axillary thorns, hoary-tomentose all over with 2-foliolate leaves
and green and vellow flowers -3 diam, Drupe oval, 1-5—2" long.
slightly 5-grooved both ends.

Commen in Palamau on the east hank ol the Son and frequent near Kechkil
Hazaribagh, waste lands and low sctub jungle! Gaya, frequent! Fls, Nov, aiso
Fely—May. Fr. Nov—Dec.

Thorns stont, often elongate and bearing leaves. Liflts. entire elliptic, obovate or
oblanceolate, -75—1-25", petiole hardly any. Pelals strap-shaped or oblanceolate
villous above, yellow, loosely Limbricate in bud.  Swyle subulaie, stour S-grooved.
Drupe yeliow, full of il and with a very offensive smelf,

FAM. 34. GERANIACEZX,

Herbs, undershrubs or rarcly trees, with opposite or alternate, simple
or compound, stipulate, oftien palminerved, leaves,  Flowers umbelled,
cymose or racemose, small or showy, regular or nearly so. Sepals 5,
free, imbricate, or connate below. Perals 5, usually alternating with &
glands. Sramens as many or 2-3-times as many as the petals, connate
into a ring at their base or free, the cutermost apposite the petals. Ovary
3—S-lobed or -celled, with. 1-2 or Z—many ovules in each cell usually

ndulous with micropyle upwards,  Fruit capsular or splitting inro
gzakﬂd coccl which separate from the central axis or (in Averrhod)
baccate, Tmbryo often green, straight or curved in albumen.

1. Herbs., Fruit capeutar or of cocci.
Leaves simple, often lobed. Petals alterbating with glands 1. Geranium.

Leaves pinnate, Glands 0 2. Biophytum.
Leaves 3-foliolate. Glands 0 3. Orxalis.
7. Trees. Lceaves pinnate. Fruit baccate 4. Averrhoa.

The commot garden “geranium® belongs 1o the genus Pelargonium, The flowers
are more or less irregular and a peculiar tube-Jike spur will be found under the
nppermost sepal adnate to the pedicel ; there are no disc glands and only 2--7 of the
stamens bear anthers.

e garden “ngsfurfium® Delongs 10 1 P
separate family (Tropazolaces), distinguished by the long hollow free spur on the
posterior sepal, & stamens and 3-celled avary splitting into 3 coccl ju fruir. The
genus Nasturtium belongs to the family Crucifers.

1. GERANIUM, L.

1, 1 =

BTy nalmately iRl s ATE ] - “I 37 o
peduncles. Stamens 10, all with anthers. Fruit beaked, breaking up
into 5 cocci with clastically coiling ends which remain for a time
suspended to the tip of the central axis of the fruit.
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1, G. ocellatum, Caemb. Purple-eyed Geranmm.

-

A small herb with a short rather woody stem, often clothed with the
ersistent leaf stipules, tufted long-petioled orbicular palmately 4—7-
bed leaves, 1—I1.5" (rarely 27} diam., and numerous axillary few-
flowered peduncles of rose-coloured flowers, -5—75 diam., with a

purple eye.

Parasnath 4000 ft.! Neterhat {Palamau) 3300 f1.7 ¥Fls. Oct—Dec. and sometimes
up ta March, Fr. Dec.--April.

Compgct and tufted with very short peduncles among the crowded radical jeaves
ot with long, slender, few-leaved flowering sterns which attain 10” Jong, L. cut
abour three-fourths vof the way down into obovate or cuneaie lobes, lobes 3—5-
lobulete and lobules with few teeth, both sides hairy, Petioles 2—4", hairy.

Pardyialoas Amane thes eadiral leatveas oy oeer ocbare and 1.2 A wrirh  eloare
oty aroan iaig L4 Sl Al Lol WAL BRNTY

pedicels, those on the stems cither short and sub-umbellate, or sometimes very
slender and up to 37 long, with pedicels up to 1'5” long! Bracts lanceolate, hairy,
+].—-27, Buds ovoid. Sep. -17, bairy and glandular lanceolate or ovate-acuminate
strongly 3-nerved with the central nerve produced jnto a long mucro, base rounded.
Fruiting pedicels deflexed and fruiting calyx 27 long. Ripe carpels transversely
corrugate.

AL iALR~EE AW fhuad dASLAGL LA A

2. BIOPHYTUM, DC.

Herhs often small and sometimes like miniature trees, with 2 single
stem and crown of leaves, Leaves pari-pinnarte, leaflets npposite, petiole
swollen at base. Flowers smail, yellow umbelled on terminal peduncles,
Stamens [0, free, 5 outer smaller, Styles 5. Fruit a 1nculicidalpcapsule.

Flowers dimorphous as regards relative length of style and stamens. The
leaflers are gensitive and close at nighits.

Stem ofter ghort. Sepals longer than pedicels and fniit.

Lflrs. 8--14 pre., pedicels digtinct V. sensitivum.

LAfits, 35—V prs,, fls, sessile or nearly so 2. apodiscias.
Stem: usually leng and graceful. Sepals shorter than the

pedicels 3. Reinwardtii,

1. B. semsitivam, DC. Lak chana, H.

A pretty little herb with leaves and peduncles rising direcr from a
STOLLL smcz or crowning a hairy sometimes branched stem 3—4” high.
Leaves 1'5—5" Iong, with terminal leaflets -3—5” long, decreasing in
size downwards, sessile, oblong or oblong-obovate, rhachis usually hairy,
Peduncles often exceedipg the leaves, densely hairy with numerous,
chaffy, nerved bracis and small yellow flowers on short pedicels. Sepals
lanceolate, -2” long, like the bracts and exceeding the pedicels. Capsule
ellipsoid, 5-grooved.

Common Chota Nappur! Puril  Probably throughout the area. Fls., Fr. ra.
It is given to children ro induce sleep by the Kols and Santals, A case of the

Law of Signatures|

2. B. apodiscias, Turcz,

A very small delicate species, 1--3" high, leaves '5—1" long only,
with only 5—7 pairs of strongly nerved leafiets and inflorescence near,
sessile. e sceds are said to have scattered tubercles, while those of
B. sensitivum have transverse tubercled ridpes.

B.Oo—11
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Monghyr, Hamilion.

Seems rarely 37 sometimes 0, hairy above, Peduncles 0 or very short, Pedicels

-1—-15", sepals -2, about as long as the rather acute capsule. It is not the pedicels,
.._EIB sﬁmﬂt]mﬂﬁ _Eitéi_rf‘t':l L"‘Iut I_““IF hu-‘llll’}n‘"lﬁs ﬂ-\::r ara Bo ke in thig o 1
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3. B. Reinwardtii, Walp.

A graceful litde herb with its crown of pinnate lcaves always termi-
nating a slender stem 2°5—10” high, Leaves 2—-3” with usuvally 8—12
pairs of leaflets, which decrease in size very rapidly towards the base,
so that the uppermost are -4—35” and the lowest ace ofien only -1” long,
rhachis usually hairy, often pink. Peduncles shorter or longer than the
leaves, pubescent; crown of chaffy bracts sherter than the pedicels,
which again are jonger than the '1” long sepals. Sepals equal or some-
what longer than the capsule,

Rducky jungles and damp banks, Hills of Chota Nagpur, common. Fls., Fr. rs.
and c.g.

3. OXALIS, I. Wood Sorrel.
Herbs with oftenn bulbous or tuberous roots and acid ;}uicc. Leaves

Arienenle B FAL AT Tierseema mrowicrialy srolanend oo c=dlloosr 3 e
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flowered peduncles. Disc without glands.  Stamens 10, all antheri-
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S persistent valves.
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The leaflets are arriculate on the petiole and close ar night.

1. 0. corniculata, L. Amboti, Chalmori, H,: Awmrul, Beng. ; Tandz
chatom arak’, 8 ; Yellow Sorrcl.

Stems diffuse with procumbent branches, leaflets obcordate, stipules
oblong, united to the base of the petioles, peduncles about 2-flowered,
shorter than the leaves, pedicels reflexed in fruit. Flowers yellow, '4—'5”
diam. <Capsules narrowly oblong.

A comamon. weed in gardens, etc., in all districes, It extends into Eagland. Fls.,
Fr. all the year.
The leaves are used as a por-herb.

4. AVERRHOA, L.

Trees with alternate exstipulate imparipinnate leaves and opposite or
alternate leaflets, Flowers regular in panicled cymes, often from the
old wood.  Sepals 5, imbricate.  Pctals 5, twisted or occasionally
imbricate. Glands 0. Stamens I, all perfect, aor 5 staminodes, united
at the base. Ovary S-lobed and -celled, each lobe with a short style
and capitate stigma. Ovules many. Fruit baccate, 5-ridged or-lobed.
Seeds sometimes arilled, albumen scanty. Embryo straight.

1. A, carambola, L. Kamaranga, H., Or.; Karmal, Kamarak, Beng.

A small ¢ree with somewhat smooth bark and dense dark erown.
Leaflets 7—I11, broadly-oblong, ovate, elliptic or elliptic-lanceolate,
obtuse to acurninate, basal oftenr only '7”, upper often 4” by 2”. Flowers
campanulate, '2—25" long and broad, pretty, pink with deeper pink
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thioat, in panicles from the branches or axillary or terminal. Fruit 3”
long, yellowish, sharply S-angled.
Planted to a small exrent in most stacdons!  Fls. June—S8ept. Fr. Sept.—Oct.
Evergreen. .
Attains 3 ft. girth, Leaflets pubernlous heneath, base usuaily very oblique,

Seeds with a 2-lohed lacerare aril. Leaves said to be irritazhle to touch. Fruit
eaten, usually stewed with sugar,

2. A bilimbi, L. Bilimbi, Vern.

Easily distinguished b the more nuwmerous narrow-cblong or linear-lanceoclate
acuminage leaflets mare puhescent beneath, Froit with rounded lobes and
exarillate seeds. A graceful little tree, occasionally planted. The acid fruits are,
like the last, supposed o promote digestion. The juice is made into a cooling drink
and also used to remove stiins from clothes.

FAM. 35. BALSAMINACEZ,

Herbs with opposite alternate or whorled, simple exstipulate penni-
netved leaves, and axillary, rarcly pseudo-terminal, solitary or racemed,
usually brilliantly coloured flowers. Flowers ebracteate, zygomorphie,
Sepals 3, rarcly 5, imbricate, the large Jmﬂttrinr (standard) variously
ghaped, differing from the others, petaloid and always spurred. Detals
5, or, through %usiﬂn of two pairs, 3, variously shaped. Stamens with
short broad filaments and connate anthers which are hooded over the
stigma. Ovary S-celled with 3-—more pendulous axile ovules in cach
cell, raphe dorsal. Fruit a succulent capsule elastically opening upwards
by 5 valves (or in Hydracera baccate). Albumen .

1. IMPATIENS, i.
Characters as above.

1. L balsamina, . Gui-mendi, H.; Dupati, Beng.; Haragaura,

M o Sermman Baleam
LAF, 5 WaLFLILGRR s ARl nes s Sl

An annual with alternare rather distant leaves, narrow-lanceolate
acuminate, deeply serrate, with glanduiar petiole,  Flowers purple or
rose coloured, solitary or fascicled, lateral sepals broad, ovate, minute,
standard orbicular retuse, wing petals very broad, lip small, spur short
or lang, incurved. C(apsule tomentose,

Corarmpon in waste ground in the rains, but usually mear villages. Fls, Fr, ra.
The origin of the common garden balsam.

FAM. 36. RUTACEZ,

Trees or shrubs, rarely herbs, abounding in pellucid glands filled with
essential oil, with opposite or alternate, simple or compound exstipulate
leaves, Flowers regular in cymes or panicles, often polygamous. Calyx
of 4--5 sepals wsvally connate below. Petals 4—35, rarely fewer (or more
in some Aurantiez), valvate or imbricate. Stamens hypogynous, diplos-
temonous or numerous, filaments free or somewhar connate, inserted



164 36. RUTACEAZ, [l. EvODIA.

around a crenate or lobed, sometimes clongate disc. Anthers introrse.

Ovary endre or lobed, 4—S-celled (l-cclled in Feronia) or more-celled
(many Awurantiez). Styles as many as carpels or united with terminal
stigma. Ovules usually 2, sometimes numerous in cach cell Fruat
baccate, drupaceous of capsular, sometimes splitting inta cocci, Seeds

mnfran cnlifary am the ralle Al ey Fmclaer raw 0h
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corved, radicle superior,
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Chlaroxylon is sometimes included in this family on account of its gland-dotted
Eﬂﬁﬁ;’ but Ets numerous ovoles and its fruit are more-those of Meliaces, TiDE
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Tribe Aurantiex (genera 5--15) is hest characterised by its exalbuminous seeds
—-an awlkward feld character not here ueed.

The thorps are often found laterally to a leaf or fascicle of leaves. In the axil
there arises 1--3 buds. Frequently one of these develops into a thorn ; semetimes
the two lateral develop as thorns, in other cases one lateral bud develops as 3
thorn and the other as a branch bearing one or a fascicle of leaves. When the

I. Ovules 2—! in each cell
A. L. pinnate. Ovary 2—5-lobed. Fruit a capsule.

Leaves oppesite, Unarmed . b, Evodia.
Leaves alternate. Tsunlly prickly . 2. Zanthoxyluwm.
B, L. digitately 3-foliclare. Branches prickly 3. Toddalin.
C. L. l-foliolate. Fruit dey or baccate:—
¢. Unarmed. Flowers in long peduncled corymba 4, Acronychia.
b. Usually with axillary thorns, Fls. axillary.
Fls. small fascicled or shortly racemose %, Atalantia.

Fls. large, 1 long

D. L. pinnately 3-foliclate. Ovary eptire, Fruir baccate.
Leaves sessile

6. Paramignyd.

. 7. Triphasia.
Leaves with winged petioles 8. Limonig.
E. L. pinnate {raicly also 3—1-foliclaie mized in Glycasmis),
Ovary eptire.  Fruit baceate.
a. Thorny. Petioles winged R, Limonia.

b. Unarmed. Petioles not winged.
1. Style short persistent. Fls. small in nerrow panicles 9. Giycosmis.

2. Style articulate, deciduous.
Petals valvate. Fls. in large terminal corymbs 10. Micromelum.
Petals imbricate, Filaments linear-suhulate 11, Murraya.

Petals imbricate. TFilaments dilated below 12. Claysena.
II, Ovales manvy in each ceil.

"L.. 1-foliclate

13. Cibrus.
L. }-foliclate . 14, Epgle.
L. pinnate. Owvaty l-celled 15, Feronia,

1. EVODIA, Fors:.

Trees or shrubs with opposite simple 3-foliolate or imparipinﬂe
i i 1 -
merous. Petals, without claws, valvate or slightly imbricate. Stamens
inserted at base of the disc, filaments subulate, anthers oblong, Ovary.
deeply, usually 4-rarely S-lobed and -celled. Style from between the
lobes. Ovules 2 in each cell, collateral or superposed. Fruit of 4 {or
corigceous, 1-seeded dehiscent carpels with separable horny enducal'[i
eeds with hard shining testa, sometimes extruded from rhe carpe
hilum linear. Embryo straight with ovate or oval cotyledons.

13
»
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1. E. melissfolia, Benth. Ankhijhora, Or.

A large tree with grey bark, marked on the branches with ver'{' large
prominent lenticels. Leaves imparipinnate with 9 to 17 lanceolate or
oblong-lanceolate acuminate leaflers, 3-5—6" long, opposite or sub-
opposite.  Flowers in terminal panicles as broad as long. Fruir deepl

4 _3.jobed, ‘3—4" diam., each carpel with a shining black oval-oblong
seed 12, extruded on the persistent placenta.

Bonai, Cooper! Fla. May—July? Fr, Sepr—Oct.

Distrib.—Eastern Himalayas {sacending to 6000 ft, in Sikkim and Bhutan) Assam
and Upher Burma.

Bark rough (Coaper). L. rhachis 814", pubescent. Lflts. mostly opposite,
lower sometumes ali. and smaller, more or less permnanently pubescent oo the
migrib. Sec. n. spreading 15—20 fine, glands very minute and indistinct or scarcely
visible, Periolule -1¥. Panicles ierminal {sometimes alse axillary), 4-6" diam.,
brachiate pubescent. Fls. white. Pet. oblong -177. Bt. exserted. Placentas from
the inper basal angle of the carpel broad, membrancus and exuruded in fruit.
Ovules collateral.  Carpels usually 4, very aromarie with large glands in the

epicarp. Testa very thick. Albumen scanty fleshy. Cotyledons fleshy, veinless,
bm-:‘Lf,r oval with shorr blunt radicle.

2, ZANTHOXYyLUM, L. =

Trees or shrubs usuaily armed with stour prickles. I.eaves alternate,
3-foliolate or imparipinnate with opposite or alternatc entire or crenate,
often very oblique leaflets.  Flowers small, in axillary or terminal
peduneled cymes, Calyx 3—8-fid or 0. Petals 3—35 rarely 0, imbricate
or induplicate-vaivate. l:}ist.sm_aﬂ or ohscure. Stameas 3--5, hypo-
gynous or reduced to scales in female Howers, Ovary of 1—5 oblique
I-celled carpels. Styles sub-lateral Ovules 2 in each cell, usually
coliateral. Fruit of 1—5 globose, coriaceous, or fleshy i-seeded carpels
dehiscing ventrally, endocarp horny, separating or not. Seed oblon
and compressed or globose, oiten extruded from the carpel, hilum broad,
testa bony or crustaceous, blue or black shining, albumen fleshy;
embryo axite, straight or curved, cotyledons flat, radicle very short,

Lftts, crenste, with a large gland in each crepature 1. budrunga.
Lfits. entire, very unequal-sided Var, rhetsa.

1, Z. budrunga, Wall. Sy, Z, Rhewsa, DC.; Fagara Budrunga,
Roxh. ' Morai, Or,

A small or moderate-sized tree with pale corky bark, covered with’
conical prickies on stems and branches and sometimes a few smail ones
on the leaf rhachis. Leaves clustered towards the ends of the stout
branchlets, 1872 ft. long (with the petiole). ILeaflets 19—25 or fewer,
somewhat like those of a2 Teon, 3—6” long, oblong or lanceolate, caudare,
entire or crenate, when crenate with a large gland in the sinus, Flowers

‘177 diam., yellow, 4-merous, in large terminal panicles with opposite
branches.

Ranchi Ghats (Bishanpur, along nalas)! Puri, common! Fls. March—Jfune.
Fr. r.s. Deciduous. New leaves appear June,

Bark corky. Pith large septate. Young prickles upcutved. Lfits. vety oblique
at base, rounded on the upper side, with the lamina shotter, narrower and acute: on
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the peticle on the lower side; some Purl specimens, however, have leaflets with 2
more regular lamina, Rhachis in Puri specimens unarred and leaflets less crenate,
often entire. Panicles sometmes 18”7, Pet. wvalvate. Ripe carpels solitary;
-25” diam., tubercled. Seed blue-black, tasting of black-pepper. .

1 thigk 1t is impossible to separate Z. budrungo and Z. rhetsa. The former 15
utually the north India farm, the latrer usually the Peninsular form, and, as might
¢ expected, the Bihar and Orissa plant unites the two, that from Bishanpur being
mure hearly Z, budrunge and that from Puri mote nearly Z. rhetsa, but even in the
fatter some lealets arc crenate. Again, some Sikkim and Chittagong specimens
occlr with enrire leaves and several have been donbtfully named in the Calcuiis
Herbarium. Morcover, the characters nsed by Roxburpgh o dizcriminate the two
species are nof the leaf crenatures, and both his deseriptions and fignres show the
leaves of both species quite entire! He evidently knew his “Fagara Rhetsa” well,
but seems to have had a specimen of F. btidrunga with very few leailers.

3. TODDALIA, Juss

1. T. aculeata, Pers. Syn. T. asiatica, Lamk; Tundpora, Tundu-
para, Or.

A rambling or scandent very prickly shrub with alternate 3-foliolate
jeaves with sessile leaflets, Flowers small, l-sexual, in axillary cymes,
white or vellowish, Fruit vloboge, 257 diam, 3 _S-orooved aned ~cellad.

T ] R Aigkiiley LUl L L - % ) S S

orange. Seeds I in cach cell, angled, resta coriaceous. Embryo curved,
terete.

In the south of the Province cspecia]l_y near the coast, Balasore! Puri, cominon,
esp. in the scrub junmgles! Mayurbbanj, in the hills, common!

L. Fr. Aug—Dec.

Lfirs. 1--3", ell., obovate oblong or lanceolate, crenulate, tip obtuse retuse or acute
or obtusely acominate. Fls, -2 diam.

Fresh root bark and whoele plant pungent and aromatic, The former is nsed in
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containe the bitter alkaloid “*herberine. Unripe berries pickled and eaten. Vide
ILP. & D. for other uses.

4. ACRONYCHIA, Forst

Trees or large shrubs with opp. or alt. 1-foliolarc entire leaves, Fls.
vellow in peduncied corymbs, polygamous. Calyx 4-lobed, imbricate.
Pet. 4, spreading and revolute, vafvate. St, B, inserted under a thick
8-angled tomentosc disc, fil. subulate, alternate longer. Owvary sunk in
the disc, tomentose 3—5-celled ; style terminal, stigma 4-grooved ; ovules
2 superposed. Fr. a 3—S-celled drupe. Seeds often extruded from the

carpels, testa black, albumen copious, embryo straight, cotyledons
oblong, flat.

1. A, lawrifolia, Blume.

A stnall tree with opp. and alt. leaves, Lflt, 37", ell-oblong obtse
or raostly obtusely acuminate, glabrous, with rather irregular and
finely reticulate nervation. Corymbs axillary, 3-—5.5", including the
long peduncles. Petals 27, linear, bearded ar the base within.

Damp jungles. Mals of Purl! Bonal, rather rare, Cooper! Fls. June—Aug.
Fr. Nov.—Dec. Evergreen.

Bark prey, smooth. Lfit, with about B sec. n, fine raised beneath, some unitin
in loops and with Intermediate neatly as strong, tertiaries very reticulate, margina
strong. Petiole (rhachis) -5—1" long, thickened both ends.  Fls. fragrant, vellowish-
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white. Pedicels slender pubescent. Sep. very smal! rounded persi
it the disc, Fruit 4 diam., somewhat obovoid with depressed or

~sided ot grooved, pubescent, very aromatic.
“Wood sreyish white, little used, Wi, ahout 47 1bs” Gamble.

5
2

5. ATALANTIA, Correa.

Thomy or unarmed shrubs or trces with ait. I-fbliolate coriaceous
persistent entire or crenulate leaves. Snpulelike scales (undeveloped
leaf buds) often prefent at base of the petioles and spines, Fls, fascicled
or ire short axillary racemes, corymbs or panicles, Calyx 3—5-lobed or.
-partite, sometirges irregularly lobed and split. Per. 35, free or adnate

to the stamens and united with thetn 1nto a tube, imbricate. 5t §&—8,
rarely more, sometimes united into a tube inserted round an annular or
cupular disc, subequal or alternate shotrter. Anths. short, ovate-oblon
or base cordatc. Ovary 2- or 4-, rarcly 3- or 5-celled. Style deciduous.
Ovules 1 or 2 collateral. Berry sub-globose, 1—5-celied and -seeded.
Seeds oblong, cotvledons fleshy.

1. A. monophylla, Correa. Narguni, Or,

A large thorny shrab or small trec with quite smooth bark, ovate-eli,
ell. or lanceolate entire leaves, 13" by -5—1'25”, with emarginate ti
and rounded base, Fls. white, in very short axillary or sub-terminali
corymbs, Calyx sometimes irregularly splic. Fruit -5 diam, {17 F.B.L).

In the south of the province, chieflly on the east coast. Common in Puri] Banki!
Sambalpur, as a shruly only, and rare! Fls. Oct.—Dec. Fr. April—May.

Artains 15 girth. Trunk often with branched thorns. Twigs puhescent, often
with short axillary thorns. L. very finely nerved, with about 1—8 sec. n. with fine
imermediate and reticulate terdaries. Petiole -2—-3”, pubescent. Corymbs sub-
aessile, pubescent, rhachis shorter than the -3--5” long pedicels. Calyx subequally
or irregularly shallowly 3—35-lobed. Per. -25", adnatc at base to the staminal rube.
Ovary usually 4-celled parrowly ovoid, the tip only as wide as base of the 12 long
style,.  Bervy 1—4-sceded,

“Wood yellow, hard close grained.” Gamble. Recommended by Kurz and Gamble
as a substitute for boxwood.

6. PARAMIGNYA, Wight.

Shrubs, ofien climbing and with axillary thorns, L. i-foliclate, entire
persistent.  Fls. rather large, axillary, solitary or fascicled.  Calyx
cupular or sn_'jall arid f—-S-‘]Dl_)cd. Pet. 435, free, imbricate or rarely
induplicate-valvate, 5t 3—14, mnserted round a columnar dise, filaments
free, anthers linear-oblong. Ovary 3—S-celled. Style elongate, decidu-
ous, Ovules | or 2, obhiquely superposed. Berry ovoid or sub-globose,
l1—5-seeded. Seeds large, ﬂbfnng. compressed, testa membranous, coty-
ledons fieshy,

1 ™ M W't LT ak
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A woody climber with thorny bosses on the stem and stout reflexed
or recurved axillayy thorns. L. oblong-lanceolate or oblong. 3—5-5”,
acuminate with rounded base and peticle '5” lonp. Flowers 1-—2,
axillary, “7” diam,, white. Berry subglobose, broader than long, circular
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or elliptic in transverse scction, "8—1-25” diam., hairy, juice viscous
with strong unpieasant smell, the pericarp full of large glands.

Evergreen forest, Male of Orissat Fls, Dec.? Fr. April .

Sterns  attain 67 pirth, bark white, rather corky, blaze brownish, Twig?
pobescent. L. sofily hairy bencath or at least on midnh; sec. n. 912 inconspicu-
ous. Peduncle 25", Calyx -15 diam., acutely 6—8-toothed. Pet, (not secn in ouf
specimens) linéar-chleng, 3% long. Ovary hairy, cells 2-ovuled, DBerry suddenly
contracted at the buse 1nte a short stalk about the persistent calyx. ds largé:
oblong, 5— 7" long.

2. P. monophylla, Wight, occurs (f. Gamble) in Ganjam and therefore
might be found in Orissa. The leaves are nearly always glabrous, obtuse of with
short blunt acumen. Calyx -25-—27” diam,, obtuscly-lobed. Pet. 1" Jong, Fruit
avoid or obovoid, longer than broad.

7. TRIPHASIA, Lour.
1. T. aurantiola, Lowur. Syn. T. mifoliata, F. B, I.; Chini narangis

Vern.

[
3-faliolate leaves scarcely Petiuled and ovate or elIiPtic coriaceous rounded or retuse
crenulare leaflets -5—1-3 long. Fls sclitary axillary, -4 long, white, fragrant,

uncles hardly any. Calyx small pubescent. Petals lineat-coblong. Berry -5
eshy.
In gardens only. Fls, Fr. hs.

8. LIMONIA, .
Shrubs or small trees, usually thotny* with pinnately 3—more-folio-

lnta lagwee with wimooed Aot alos L T Iy e B e v A |
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Stamens 8—I10. Ovary oblong, 4—5-celled, with short stout deciduous
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lage, cotyledons ﬂcsﬂy.

1. L. acidissima, L. Beli, . ; Belsain, Kharw, ; Bhenta, Or.

A small straight tree, attaining 30 fr, with 1—2 axillary rthorns* 5.7
Ieaflets with winged rhachis, and small white or pale vellowish-white
flowers, in very short close racemes. Fruits small, glohose, black when
ripe and intensely bitter (not acid).

I'Iﬂi'! [Tl [ ] ;ml’iﬂl‘”‘l‘:nl‘] LR ol L il O
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In the drier jungles south of the Gangetic plain. Frequent in Palamau (Betlah
Forest, etc.)!  Samal Parg, in the south! Mayurbhanj! DPuri, very common,
eap. on the larerite! Athmallikl Angul, Durgupur range! Kalahandi, Conper.

' ]i:”ls, May-—June. Fr. ripens Nov.—Dec. Sub-deciduons at the time of floweting.

Shoots pubescent. Lflts, apposite ell. or ellipric-ovate crenare, 1-2” long, with
cuneate base and usually obtuse notched apex. Wings narrewly obovate.
Racemes -5--17, mostly from leafless axils. Fls, 25 to {in Mayurbhanj} 57
diam., long-pedicelled, 4-merous. Ovary cells l.ovuled, Fruits 57 diam.,, green
till ripe.

Ir is largely used for cart axles.

0. GLYCOSMIS, Correa.

Shrubs or trees. Leaves I-foliolate or impavipinnate, with alt. or opp.
leaflets, Flowers small in axillary, rarely terminal panicles. Ca
4—5-partite, Sepals small, broad, imbricate. Pet, 4—5 imbricate ofien

* See the note on thoros in Aurantiex at the beginning.
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landular. St. 8—10 free, inserted round the disc, flaments linea.r.ar

subulate, anthers with a dorsal or apical gland. Ovary 2—5-celled, with
very short persistent style and simple stigma. Ovules solitary and
pendulous, J?Ber.rji' }—3-sceded. Secds oblong, testa membranpus.

The two following species are connected by intermediates and are united in the
F.B.I under G. pentaphylla, Corr, and under G. cochinchinensiz, Pierre, in the
Flora of Madras. They are easily distinguished in ovr area, :

Large bush or small tree, fits. 1—4%, panicle 527, axillary,
pet. lanceolate or oblanceolate, 22", filarnents terete, gradually.
aitennate, -i2* . . . . -

Shrub 2—4 ft., LArs. 2—5”, panicles 1-5”-—3", often terminal, pet.

obovate, -187, filaments Hattened with suddenly acute tip, 08" 2, pentaphyiia.

1. arborea.

1. G. arborea, DC. Syn. G. cochinchinense, Pierre; . pentaphylila,
F. B. I.; Chowal Dua, Or.

A dark green small wee or large bush, 820 fr. high, L. with 33
(rarely oniy 1) elliptic or ovate leafiets }—4” long.  Fls. small, white,
sweet-scented, subsessile, in short, axillary, furfuraccously rusty-romen-
tose panicles, ‘5.1'5” long, with suberect or spreading lanceolate or
oblanceolate petals -2—28” long. Berry 57, yellow,

Puri Division, in all ranges, especially on the Kbandgiri sandsiones. Fls. Oct.—
Dec. Fr. Mov.—Jan, Evergreen.

Bark on twigs pale grey. Buds rusty tomentose. L. rhachis 1—3% Lfits, alr. or

n. atticelate glabrous shining, mostly with a blunt acumen, nervation cbscure
above, sec, n. about §—8 rerlculate. Periolule -ISj‘, Flz. -3¥ digm. it very shert
peduncled cymes which are racemoscly arranged in short panicles. Sep. minute,
orbicular, risty. Stamens not or very slightly dilated. -axry base constricted
above the disc, not or slightly mammillate, gradually passing into the thick sryle
whick shightly narrows upwards.

2. G. pentaphylla, Correa. Syn. G. cochinchinense, Pierre; How-
monicho, Or. (f. Haslett),

A shrub 2—4 fr. high, often gregarious, with pinnately 1—S5 foliolate
usuaﬂ;; ell. or ell-oblong entire or obscurely-toothed leaflets 2—5” b

2.5 Fls. small white in pubescent or puberulous axillary an
terminal panicles 153" long, with erect obovate petals nsually under
‘2”. Berry ‘35" depressed globose, often pinkish, glassy, 1-seeded.

Throughout the damper partd of the province. Common in village shrubberies
in the Maorthern Tract! Santal Parganas! Parssnath,
of the year, especially Sept.—Feb.

Stamens distinctly dilzted, suddenly pointed at top. Ovary base scarcely distinet
from the dise, very matnmillate with large glands, the short thick style dilated

upwards.
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10. MICROMELUM, Blume.

Small trees without thorns.  Leaves imparipinnate, with plternate
leaftets, oblique at the base. Flowers in large terminal panicles. Calyx
cupular, 3—%—1:001:112{1 or lobed. Stamens 10, inserted round a short or
long dise, alternate shorter. Style constricted at the hase and decidu-
ous. Ovules 2, superposed in each cell. Septa of small berry twisted.
Cotyledons leafy, crumpled.
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1. M. pubescens, Blume. Soitani, K.

A small tree, attaining 25 fi, leaves 3—18”, with 511 very large
leaflets and large corymbs of whire flowers -57, which are succeeded by

feetid, ovoid, yellow or scarler berries 57 long,

Damp, esp. evergreen, forests. Singbhum, frequent! Hazaribagh! Purl, commoD
in the southern Range: Bonal, Couper! Fls Jan—Mar, Fr, May—July. Evcrgreen-
Lflts. ovate to lanceolate or ell.-oblong attaining £ by 3-37, lowest sometimes
only 1-53”, pubcicent beneath, acuminate, base rounded oblique, rarely &cure:
sometimes cordate. Corymbs pubescent or tementose, often | fr. across; s
with a strong sweet smell, sometimes only -3, petals barrow oblong, valyate.

Very pretry when in flower or fruic.

11. MURRAYA, L.

Unarmed small trees or shrubs, with impariPinnate lcaves and small
alternate leaflets with oblique base. [ls. in axillary or terminal corym-
bose, cymes rarely sub-solitary. Petals 5. Stamens 10, inserted roand
an elongare disc, filaments linear-subulate, altcrnate shorter.  Qvary

d—-5-celled, narrowed inte a iong deciduous style, Ovules 1—2,  Berry
1-—2-seeded.
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Gond. ; Ban Mallika, Harkankali, Or. ; The Chinese Myrtle ; Chinese

A handsome small tree or shrub, with leaves 4—5 long, small, shil_lv

ing, dark grecn leaflas, 757--27 long, and white fragrant flowers io
corymbs or few-flowered loosc cymes.

Throughout the hills of the province in rocky ravines, not uncommon. Samesh-
war Hills! Singbhum! Hazaribagh ({on Parasnach}! Saot, Parg.! Ranchi, om
the ghats! Palaman (Neterbat)] Bonai, Capper!  Angul, frequent! Sambalpur!
Puri, Southern rangel Fls. April—July. Fr. Dec—Jan. Evergreen.

Lflts. 3—8 rigid glabrous cotire. Petals -5” eblong-lanceolate. Ovary 2-celled.

Betry red or yellow, -5—757, ellipsoid apiculate 1—2-seeded, seated on the per-
sistent calyx.

‘Var, sumatrana, Roxb., is distinguished by its few-fld. cymes or
subsolitary flowers, larger leaflets often 4” by 1'73” and subulate sepals,
cymes 3—4-fld.

This is the more common wild form. In above localities, alse Gaya ghats,
Ranchj ghats and Neterhat. One Santal Parganahs form has obruse sepals, and
petals -9 long.

2. M, Koenigii, Spreng. Bakler, Th.; Barsanga, H. ; Barsan, Or.

A shrub or small tree with pinnate leaves 5--167 long, very obligue,
strongly scented, lanceclate or ovate leaflets 137 long, and terminal
short-peduncled pubescent corymbs of odorous white flowers, -5-—6”
diam,

Northern tract, wild along the Nepal boundary! Possibly wild in the jungles of
the Mahanadi Deita but only seen by e near False Point! Not wild elsewhere
but often seen in gardens,

Twigs pubescent. Leaflets entire or crenulate, usually acuminare, lowes: much
smmaller, 15 prs., opposite or alternate. Petals linear oblong -3” long., Fruit
succulent, oveid or ellipsoid, '3—357 long, pink, finally black. Seed large.

The leaves are used in curries and as a stomachic.
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12, CLAUSENA, Burm.

Unarmed shrubs or trees with imparipinnate leaves and small fowers
in cymes, panicles or racemes. Stamcns 810 inserted round an
clongated disc, alternate shorter, filaments usually dilated or arched
and concave below the subulate tip. Ovary stipitate, style usually dis-
tingt, deciduous, ovules 2 collateral or superposed in each cell.  Berry
small, ovoid or globose. Secds oblong, colyledons plano-convex.

1. Shrubs, leaves pullescent.

yLeafiets 9--15, 1-5—~-3-3" long 1, excavata.

Leaflets 5—7, 3—77 long 1, pentaphylla.
7. Smafl trees, leaves glabrous.

Leaflets 5—9, 3—&” long 3. Wampi.

1. C. excavata, Burm. Ote-armw, Duki porum, K.; Agnijhal, Or.

An undershrub (in our arca} of which the shoots attain 1-3—2 fr. only
znd die down annually, with alternate 9-—many-foliolate lcaves and
terminal panicles of green flowers with 8 yellow stamens,

Chota Nagpur, common in the Szl forests in Singhbhoum! ‘Western Bonai, Conper!
Fls. May—June. Fr. July-—Aug.

Scrongly scented. Pranches tomentose from a perennial rootstock, Leaf-rhachis
tomentose, 6127 long. Lflts, 1'5—35%, ovate to oblong or lanceolzte with very
oblique base, acuminate, hairy especially beneath when young and with large
marginal pubegcent glands. Branches of pm}mIe cymose.  Fls. -25* diam. hairy.
Sep. § minute. Potale 4, 3merved, Quary villous, Fr. -757, ellipsoid,

1rsed for indigestion and as a divretic. The dried and powdered roowstock is
alse used by the kols for decayed teeth.

In British Bhotan it becomes a small tree.

2. (. pentaphylla, DC. Rowana, Th.; Ratanjor, H.

A very aromatic shrub 3—4 fr. high with all parts pubescent or
tomentose. L. alt. ascending 5—7-foliclare, Lt o). or thomboid acumi-
nate alt. oY sub-opp., 36", conspicuously gland-punctate. Fls,
4-merous yellowish in terminal panicles, Berry verrucose, *3"—'4” long,
broadly olblong, pale orange. ’

Common in the 5al jungles of porthern Champaran, Fls. May—June. Fr. r.s
Branchlets tomentose. Lfrs. with oblique runeate hase, somerimes faintly
toothed, pubescent esp. on the nerves. sec. n, 10—15 rather irregular. Periclule

05— 1", Panicie 4=-19” long, Fls. 25" diam. Sep. triangular acute. Pet. oblong,
concave, obtuse,

A much-valued Indian veterinary medicine. The bark is powdered and applied
with sweet oil te flesh wounds. For sprains of tendons and ligaments, bruises and
ahrasions, the powder is first hoiled in sweet oil for 15 minntes and applied a3 a
poul;isﬁc. Alse used for ossification (sce Pole in India by Lieut.-Col, }F de Lisle,
p. 1B3)

3. C. wampi, Blance. Wampi (from the Chinese).

A small tree occasionally cultivated for its edible berries which are
Freenish and about 5" diam. The leaves are 5—9-foliolate, 8—13"
o

lng;ﬂ glabrous, Lflts. 355", obliquely ovate. Rind of fruit full of
glands.

Flo. May. Fr. July.
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13. CITRUS, L. Orange, Lemon znd Citren.

Small trees or shrubs, usually with axillary thorns. Leaves 1—
foliolate with often winged petiole.  Flowers axillary, solitary fascicled
or in small cymes, rather large, not greenish or yellow, sweer scented.
Petals variable in number, imbricate,  Stamens numerous often in
bundles with more or less connate filaments and oblong anthers. Qvary
many-celled. Ovules 43 10 each cell. Berry many-celied, succulerit,
with coriaceous or fleshy rind.  Seeds sometimes 2—more-embryous
with plano-convex often wnequal cotyledons,

A, New shoota and leaves plahrous.
Twigs pale, petals white, Fls. Z-sexnal . 1. awrantium.

Twigs purple. Some or ali the flowers tinged with pink,
Fls. often polygamous . . . 2. medica.
B. New shoots and underside of leaves pnbescent 3. .decumandg,

The azbove is Brandis’s classification from his interesting account in The Fores!
Flora of the N.W. and Ceniral India, but Benaviz has shown that among the
cultivated races such definite lines cannot now be drawn between the species, For

aﬂgf:rt{:u account see Bonatia (Culi. Oranges and Lemons, ete, of India & Ceylon,
1890).

1. €. aurantivm, /.. The Wid Omnge. Narengi, H.

A small tree much-branched from near the ground, with green
angular rwigs and nearly entirc scented leaves 2.5—5" by 127 with
petiole 255" long, narrowly winged or not. Fruit small globose or

oblate not mammillare, 2—2°5” diam., juicy and resembling a sweet
lime in flavour, rind green, not thick.

Rocky secluded valleys in Singbhum and Bonal.’ Flowers not seen, Frult ripens
April—June.

Branchlets mostly armed with straight axillary thorns -25—75% long. L. ell

acute or somewhai acuminate and narrowed at the base, entire or faintly crenate-
merrare.

The flowers of this interesting plant should be loocked for, In form and leaf
it iz very close to a wild Cfirus in the Pachmari hills, but the ordinary wild Citrus
madica i3 very different both in its latger leawves and thick-skinned elliptic
mammillate fruit

The orange 13 commonly cultvated in Chota Napgpur and Sambalpur.

2. C. medica, L. Jamira, K.; Jambir, §.; Nimbu, H,

Usually a very thorny bush, young shoots purplish. L. 3—6". Fls.
often l-sexual and pink. Frait mamillate ar the apex.

Wild in the Mayurbhanj hills, near ravines! Semetimes apparently wild in
waste places especiaﬁy on the Hazaribagh platean, but not truly so. It is frequently
wild in the moister valleys of the sub-Himalayag and in the Dears,

The cultivated varieties inciide the Citron, Leman and Limes, hut some of the
last are without either the thick skin or mammillate fruit and pass into C. auran-
tium, The wild plant has 2 large ellipsoid very thick-skinned fruit,

3. C. decumana, L. Pamalo; Shaddock ; Grape Fruit
A small ree with leaves 6—9” long and fruit often 6 diam, with
very large cells,. Commonly cultivated.
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14. AEGLE, Correa.

+h I e axillary thorns and alternate 3-foliolate leaves
Trees with 1 or mor Y

with sub-crenulate crenate or hearly entire leaflets, Fls. rather large
white or greenish white in axillary panicles. Petals 4—3, gpreading
imbricate. Stamens Dumerous, inserted round an inconspicuous disc
with short subulate filaments and long anthcrg. '_Dvaryﬁvmd with a
stout axis and 820 cells, shorc style and deciduons stigma, Ovules

manv Z-seriate. Fruit large, severai-cel -
T estg mucilaginous and woolly, albumen 0, coryledo

]
i ] i = H

ns tck, esh}v.

1. A. marmelos, Correa. Lohagasi, K.; Sinjo, §.; Bel, H.; The Bael
e, |
A smazll tree or sometimes m.s. with 1—2 strong thorns from the leaf
axils. Lfts, elliptic or ovatelanceolate, 2-4” long, sessile with rhachis
5§17 long and petiole 1—2+5" long. Fls. 1% diam,, %recnlsh-w}}lte in
VETY numcrous lateral and sub-terrninal simple panicles, 153" long,
appearing with the new leaves. Fruit 23" diam. (larger in cultivated
forms), globose or oval, Seeds embedded in a clear mucilage and
yellow sweetly aromatic pulp.

i rently wild in the Champaran hillsl Op high and stiff soil In
Pusr;t:aeﬁl,mf?mi?wﬁ?ild?in the hills of thePCcnl_:ra[ and Sc.-:uthfm tracts and alse
common in the scrub jungles of Puri, where it is sometimes the only tree left
standing!

Fls., Fr. May—June. Fruit ripens May—June. Deciduous er sub-deciduous
April.

A most valuable tree of which the properties in cases of bowel complaints,
especially diarrheea and dysentery, are well known. The €resh joice is also said
(Nadkarni) to be a highly %l:zed remedy in catarth and feverishness, for which
also a decoction of the raot bark s used. The juice is used by Indian builders in
mottar and cement, especially for bricging a glaze to the surface.

The leaves are sacred to Siva,

Var.? In ravines in the Santal Parganas I have found a mod.-sized
thornless tree with broadly ovare leaflets, sometimes fainty crenate,
2—4” by 1:3—23", shorily obtusely acuminate and puberulous both
sides, lateral periolules <257, Tt was neither in flower nor fruit.

The bael s frost-hardy. Very slow-growing.

15. FERONIA, Correa.

Only one species known. Generically it is distinguished from Zgle
and Citrus by the placentz not altogether reaching the axis of the ovary
so that they are parietal. Ovules many. Stamens 10—12. Leaves im-
paripinnate.

1. F. elephantum, Correa. Kart-bel, Kochbel, 8., Beng. ; Kaith, Or,
H.; Tge Elephant Apple or Weod-apple.

A small or rather large thorny tree with dark green odd-pinnate
leaves, opposite small sub-sessile entire leaflets and green or dull red

Aowere -1 Alam 1 chnrt racamee oy yacemes maniclest on .ﬂ.l'lﬂ‘l"l' 1':I.'I'ﬂ"l":ll
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branches_wiLh or without teduced simple or 3-foliolate leaves. Fruit
25—3" diam., many-sceded, with a rough weody rind.

Common and perhaps indigenous on the cotton soil of Angul, Khundpara, Banki
and Puril“ Planted throughout the province but chiefly in the drier parts and
not common elsewhere, Fls, Feb—-April, Fr. Nov. ]zm: Evergreen. Now leaves
with the flowers in Feb. and March. =

Bark dark grey or black, rough. L. fascicled, abont 37 long, with 5—7 elliptic
or chovate leaflets abour 5—1" long, with large marginal glands and often

noiched at agex, rhachis narrowly winged. DPedicels glabrovrs, articulate on the

mbescent nednnele. Sepals minute onen in hod, enes witheslae Totals raermn
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or reddish, imbricate, oblong, -I127, St usually 10, bases adnate to the lirge
woolly disc. Anthers red,

The wood is sometimes used for agricultural implements. The pulp of the
fruit is edible and aromatic and has much the same preperties as the bael, It is
nlon yioad Foe Feortinnma ~fF 3l
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diarrhcea and dysentery.

The gum is also given ino
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vark. ILeaves alternate, usually large and
duous. Flowers small, in terminal or axillary
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a scale at the hase. Ovary free, deeply 2—5-celled and -lobed with as
many free or connate styles and capitate stigmas; ovules } in each cell,
raphe ventral. Fruit samarcid or of several drupels or baccate, the
carpels more or less distinet. Embryo straight or curved.

1. AILANTHUS, Desf.

Large trees. ¥ls. small, polygamous, bracteolate, panicled, S-merous.
Petals valvate. Stamens 10 in the male, 2—3 in the hermaphrodite

flower, without scailes, Ovary 2--.5-partite, styles connate. Frit of
I—3 samaras.

1. A. excelsa, Roxb, Pir nim, Choranim, H.; Ghorkaranj, Kharw.

A large tree with light-mlﬂurﬂd bark, stout hﬂar}f tomentose branch-
lets, large pinnate leaves with 10—13 pairs of very coarsely toothed
leaflers and large panicles of yellowish flowers.

Hazaribagh, frequent] Palamau! Gangpur! Orissa, frequent! Often near

villages and roadsides. Fls. Jan—March, Fr. May. Sub-deciduous in May and
renews leaves in April to June.

Smell feetid. Twigs -3—1” diam. with large leaf scars. L. 2—3 ft. long, with
hoary tomentose rhachis, Tfits. 356" by 2—3" densely pubescent beneath, and
pubescent above when young, acute-or acuminate with a very obligue base, sec.
nerves 12—20. Petiolule 1—27, with, two halry glands near the hase, and some-
times in place of the lowest leaflers also. Samaras often solitary, 1-75—2" by -5%,
srongly nerved with a twisted base.

The ground bark is wsed in Indian veterinary practice.
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FAM, 38 OCHNACEZE.

Glabrous trecs or shrubs with alternate simnle s_:.t_i_}:.n_l:_a_t_ leaves. Flowers
usually large, paniced or u nbellate, bracteate, Sepals 4—7, free imbri-
cate, persistent and sometimes coloured in fruit. Petals 518, hypo-

' _ i .
gynous deciduous, Disc enlarged after flowermg,, S!‘::-,;lmens various,
sormetimes numerous, inscrted on the disc; anthers basifixed, dehiscin
by tcrminat pores or longitudinally, Ovary 2—10-cellcd wnh‘az{ﬂe or
parietal placcnta, &metimes deeply lobed, styles connate or distiner at
the*apex. Onules 1—2 in each cell or indefinite, ascending or rarely
pendulous, raphe ventral.  Froit of several drupels or pyrenes each 1—4-

sceded, or capsular.

1. OCHNA, L.

L. scrrate. Fls. large yellow, in racemes or umbels. Disc large.
Stamens many, filaments persisient, anthers deciduous.  Ovary deeply
5__10.lobed, lobes l-ovuled, distinct in fruit on the enlarged torus,
Drupels each with 1 crect albuminous sced,

1. O. squarrosa, Roxb. Champa baha, §.; Pata champa, Koniar,
RBuin champa, Or.

A small tree or large shirub with ell,, ell-lanceclate o obovate acute
or somewhat acuminate leaves, 3—7” long, with very numercus fine
obligue ser. n. Flowers handsome bright-vellow, fragrant, 1-3” diam,
in short lateral sub-corymbhose rarely panicled racemes from the leaf
scars. Sep. '{’1-‘7._5”. crect after flowering, but again spreading and
deep purple mn froit.

In rocky ravines and cool rocky slopes. Rajmahal Mills, from Barbait north-
wards! Mayurbhanj, 2000 fr\  Anpull Purl forests, common! Athmallik,
along valleys! Fls April—May. Fr. rs. Sub-deciduous Feb.- -March, the new
leaves often & beauvtiful crimson,

Attains 2 ft. girth, bark smooth pale grev, blaze dark pink, red on the wood.
Buds perulate. L. often clustered, finely spinulose-serrate, but peoints deciduous

and then crenulate or serrulate, base acute. Petiole -17—25%, edicels J-—1-257,
articulate.

2. O. pumila, Ham. Champa baha, §.

A very pretty undershrub with a long stout rootstock from which it
gende up annually shoots 8. 19", rarely 2 fr. high, hearing umbels of

r 4 possme = . P = -
showy yellow flowers, |-5-2” diam. Conspicuous m fruit from the

spreading decp red sepals.

In open especially grassy forests and waste land. Champaran, on the bhabar!

Gaya ghats!  Ranchi: Horhap, Neterhat, etc,! Singbhum! Hazaribagh!
Palgmaut Manbhum!

Flz, Febh,—June. Fr. March—-July.

The new shoots usually appear immediately after the jungle fires. L. broadly
oblanceolate, 3—6" by 1--2”, narrowed inte the short peticle, finely sub-spinulosely
serrate when young, rarely coarsely toothed, somerimes sub-entire when old. Fls,
on pedicels |-—2" lang, peduncle axillary 1—3". Petals -5-—75". Drupels greenish,
wanally —6,

Campbell states that the root is used by the Santals as an antidete to snake
bite and for certain menstrual complaints, censumption and asthma,
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lte

or shrubs secreting oleo-resinse in the cortex. L. alternate,
imparipinnate, usually with opposite leaflets stipulate or (in all the
fa nwing} exstipulate. Fls, regular, small, ofren pnl}rgamnus in exil-
lary or terminal razemes or panicles. Calyx often minute, Iobes 3—6
imnbricate or valvate. Petals 3—6 imbricate or valvate. Disc free or
adnate to the base of the®calyx. St twice as many as the petals inserted
on the margin of or underneaih the disc. Anthers 2~cc]ﬁ-::d dehiscing
longitudinally. Ovary free, 3—5-celled. Ovules 2 in each cell, mxile
pendulous anatropous. Fruit a drupe with 1-—5 free or united pyrenes
or dry and dchiscent, cach pyrene l-sceded. Albumen 0. Cotyledons
generally twisted plicate or crumpled.

A, Flowers with a campanulate hypanthium lined by the disc,
Fruit a globose drupe.
Tree flowering before the leaves, Liflts. crenawe pubescent 1. Geruga.
B. Flowers with a small cupular or saucer-shaped calyx.
1. Disc annnlar crenate,
Tree flowering with the leaves. Panicles axillary, diffuse 2. Bursera.
Panicles pseudo-terminal racemiform, TFruit trigonous 3. Boswellia

THe~ nr hoce of omnll sanialoe ool
+e50 A oast O BNIRL Suplhit CH1YH.

Pauicles cymose dichotomaous exceeding the leaves 4. Comtrriphara.
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1. CARUGA, Roxb.

Trees with puhesce_nr_ branchlets and cxstipulate leaves clustered at

the ends of the twigs with opposite subsessile crenate leaflets, Flowers
polygamous in much-branched panicles. Calyx campanulate, 5-fid, val-
vate. Disc conspicuous, lining the calyx-tube. Petals and stamens
inserted on its margin. Ovary sessile or shortly stipitate 4—S-celled,
stigraa capitate 4—3-lobed. Fruit a drupe with 15, 1-seeded pyrenes,

1. G. pinnata, Roxb. Jiga, Kekar, H., Th.; Armu, K. ; Kandwer, §.;
Karur, Bhumij; Kosromba, Mal P.

A large or m.s. tree, bandsome in full foliage, with odd-pinnate leaves
12—18” long, 8-16 prs. ovatelanceolate LAts. atraining 457 by 1'57,
crenate caudate, pubescent both sides, Jowest pair usnally very short
and reflexed. The yvellow campanulate flowers, 25" long, are borne
when the tree is leafless in numerous panicles 4—6” long from the leaf
scars at the tips of the branchles,

Throughout the area. Chicefly in the valleys, ghats or cool sides of the hills in
the hotter discricts, Fls, March—April.  Fr, June—Aug., Leafless March—May,
Qld leaves turn red bhefore fzlling.

Bark pale grey, smooth or flaky., Blaze in young trees thin, pink, in old
trees thick with outer hrown dead bark, then pink or deep crimson streaked
with white. If the bark is recently shed a chlorophyll layer occurs in place of the
brown outer layer. Lflts. bairy with 12--16 sec. n.; petiolules -08—I12". Calyx-
tube very halry, sepals half as long as the erect ]inear-u'hlnngrefmtals. Filaments
hairy. Fruit globose, yellowish-green, +75” diam,, with 2-—4, rarely 5 pyrenes.

e leaves are very frequently attacked by red galls which are very conspicuous
in the autumn, It is a good tree for the reclamation of gs lands in dam
districts, being 2mong the fite hardy species. It grows readily from cuttings an
coppices easily. It is not much used. Hamilton says that “Jiga” is used for
cances and coarse furniture, and remarks on the green plicate cotyledons.
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2. BURSERA, L.

Trees with exstipulate leaves. Fls. small polygamous or 2-sexual in
axillary panicles, Mamerous,_wuh annui:.:u- crenate dise free from the
calyx-tube and 812 samens inserted at its base or alternately on and
berween the crenatures. Ovary free, 3—3-celled. Drupe with 3—35 pyrenes.

1. B. serrata, Colebr. Syn. Protium serratum, Engi.; Kandior,

Kariar, K.; Armu, S.: Karonda, Kharw. ; San, Mal. P, ; Garur,

A m.s. tree with leaves 6—127 long, lfits. 3—4 prs., oblong, 3—55%,

caudate, entire or more or iess serrate, pubescent on the 6—I2 sec. n.

beneath, The very small green flowers *12” diam. are borne when the

tree i3 in full leaf in lax panicles from the leaf axils and from the axils
of fallen leaves.

Throughout the area but not at all gregarious, Chiefly among rocks and on
the cool sides of hills and swreams in the central areal Champaran! Apgul and
Puri, common! Sambalpur, rare! Athmallik, along rivers! Common in the
higher hills in both the Central and Southern area! Fls. April. Fr. May. Ever-

_nmme sam Bnarlir on vamsars laawans i1 A el
ged OfF NERILY 50y ISNOWS 0aVEs I AApTiL

Bark grey, slightly cracked, blaze deep brown ({in old trees), them thick deep
ink.

PlTwigs pubescent, Petiolules -25—5”, Calyx tube very shallow with small lohes,
Petals spreading above.  Style very short.  Fruit globose red when ripe, about
15— 75 diam. with 1—3 asrones.

It i& a tall and valuable timber tree in Burmah but not much used except as
building posis in our area, It coppices from the cambian ring.

Var. sercatissima. Lilts. 4-5—5-5 long, very deecply and coarsely serrate.
Sambalpur! Kalahandi, Cooper! Along streams.

3. BOSWELLIA, Roxb.

Trees, often with a papery bark, L. exstipulate with opposite sessile
usually serrate leaflets, Flowers rather small racemed or panicled, Calyx
small 5-toothed, persistent. Petals 5 imbricate. Disc annular crenate,

oy vy o n a By S 1 o] [ = BUETS.]

St eSS 1N ] s Hhe d s < T —Ovary
sessile 3-celled, stigma 3-lobed, ovules 2 in each cell, pendulous, Drupe-
FEalITe G MRS e

trigonous, containing 3 pyrenes.
1. B, serrata, Roxb. Salga, Salai, Sali, H.; Salga, 5., K.

A premy tree with green, grey or reddish bark peeling off in thin
flakes. Leaves 12—18” long with 916 prs. opposite coassely crenate-
gerrate leaflets 1'5—3” long, and pumerous racemes of smallish white
Hlowers at the tips of the branches, usually appearing when the tree is
bare of leaves.

Very common on dry hills in the Central and parts cf the Southern area, but
not commen in S.P, Angul or Puri! Fla. Jan—March. Frt. May—June. Deci-
duous Jan—May ot June.

Bark very thin grey flaky, with chicrophyll layer beneath the thin outer layer.
Blaze flushed with lighter and darker pink: from it exudes small dropa of resin,

L. at the ends of the branchlets, Lilts. lanceolate or ovate-lanceolate, glaucous
beneath, pubescent on the nerves above, sometimes sub-lohed. Racemes 437,
pubescent, sometimes with short branches, crowded near the apex but not really
terminal, as the branch through them and they are below the leaves in
fruit. Calyx cupulzr, -lobed, villous, Petals -25”, oblong-ovate with thickened

B.0,—12



178 39. BURSERACEE. (3. BoswEeLLA

base. Disc scarler, fleshy, papillose. Anthers sagirtate introrse. Fruit -3%,
J-gonous, with three valves and 3 winged hard pyrencs.

The wood is used for charcoal. The tree yielcrs the Indian Olibapum, a golden-
yellow gum-resin (Inban, loban, §.), very fragrant and transparent. The leaves
hung wp in catile-sheds drive away flies.” Can be grown from large cuttings.

4. COMMIPHORA, jacqg.

Trees or shrubs, often spinescent. 1. alt. 3-foliolate or imparipinnate ;
stipules 0. Fls, small polygamouns fascicled or in dichasial panicles.
Calyx cupular or mbular, 4-, rarely 5—6-lobed, valvare, persistear *Pet. 4,

ravely 56, inserted on or under the margin of the cup-sha cisc.
St. 8—10 inserted with the petals, alternate longer. Ovary ovoid, sessile,
2—4-celled, stigma 3—4-lobed; ovules 2 in each ccll, collateral.  Fruit
drupaccous with 2Z--6 pyrenes.

1. €. caudats, Engl, syn. Protium caudatum, W, & A4, is a decidupus small
tree ar shrub with greenish papery bark [lmeli.n[f off in thin flakes. L. 3-foliclate
{(in cur specimens, but sometimes 5—7-foliolare), leafiers orbicular or ovare suddenly
acumninate 1-:25—237 long, nervation very fine reticulate. Fls. yellowish in long-
E‘edt;ncled glender dichasial panicles 3—many-flowered, 2—6” long, Drupe oveid,

* long.

Planted on the Orissa coast as near Konarak!, probably from cutiings, and
hence it appears at present shrubby. The sap is abundant and fragrant. Fle
May. Deciduous.

FAM. 40. MELJACEZX.

‘I'recs or shrubs without {(exc. Chlorexylon) translucent glands in the
leaves. Leaves alternate pinnate, rarely 2-—3-pinnate, exstipulate, Flowers
regular, usually in axillary Panicles. Calyx 3—6-toothed, -partite, or
sub-entire. Petals 3--6, sometimes cohering at the base, Stamens 4—I12,
usually rwice as many as the petals, more or less completely united into
a tube except in the rribe Cedrelez, outside the disc. Tube usually
toothed, Disc frequently tubular and sheathing the ovary, sometimes
pulvinate, rarely abscnt, sometimes adpate to the staminal tube. Ovary
usually free, 2—5-, rarely 6-celled. Style 1 with disciform or capitate
stipma. Ovules 2 or more in each cell, rarely solitary. Sceds sometimes
ariiled or winged. Albumen thin or ahsent.

A, Ovules several or many in each cell, Seeds winged.
I. Stamens not united inte tube, Capsule ander 1:3%.

Perfect stamens 10, Leaves gland-dotted . 1. Chloraxylon,
Perfect stamens 4—6. Leaves not gland-dotted . 2. Cedrela.
H. Stamens united into a tube. Capsule over 5™
. Exotic,
Anthers between the teeth of st. tube 3. Swietenta.
b. Indigenous.
Anthers between the two teeth of nearly frec lobes
of the tube, . e 4, Soymida.
Anthers on margin of almost entire st.-tube, 5. Chickrassia.

B, Ovules 1—1 in each cell. Seeds not winged. St. united into
a tube. .
I. Lflte. moetly toothed, Petals usvally spreading.

a. Fruit drupaceous. B8t tube oblong.
Leaves pinpate 6. Azadiracha.
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res 2p-3-pinnate . . . 7. Melia.
k. %fﬁ";tesneﬂ_ﬁg l:lrg.r S-ponous. St. tube very shott 8. Cipadessa.
II. Leaflets entire. Petals erect or sub-crect fexc. 9).

. Terr_f_-strial trees. o e
als OvAalIe-OnoneE. LCEislsy 2 [ Zu FF & IIaT i,

Eiia]s shorily obh?ng. Leaflets 5—11 10. Heynek,

_ 1 flets many 11, Amoora.

Petals concave 5. Leaflets 3—7 . 2. Aglaia.

b. Littoral trees. Lflts. 2—4. Fruit very large 13. Carapa.

1. CHLOROXYLON, DC.

L. paripinnare. Flowers S-merous m terminal a_nd axillary panicles,

tals spreading clawed. Stamens in the depressions of the 10-lobed
ggsc, nat connate into a tube, alternate shorter. Ovary sunk in the
prominent disc, 3-Jobed and -celled. Ovwules about 8 in cach cell. Cap-
sule coriaceous, loculicidally 3-valved. Seeds compressed exalbuminous,
winged above,

1. C. swietenia, DC. Seogelsali K.; Bharhul, Kharw.; Bhira, H.;
Indian Satinweod,

vetty, greyish- or glaucous-gteen foliage, leaflets 1020 pairs, about
l;ﬂ lnjilg,g g]j.i'lnd—dﬂttﬂl. Fls. white, -25” diam., on the cymose branch-

lets of pubescent 3—-5"-long panicles, which are clustered towards the

ends of the branches from the leaf scars. Capsule 3-gonous, oblong-
ovoid, 1—1757, 3-celled,

Not recorded from the Weorthern arca.  Comtmon in the Central area but local,
chiefly on mnorthern slopes! Southern area: chiefly in the drier forests, not
commoen in Puri, chicfly Durgapur range in Angul! Orissa States, in open forest,
chiefly on lime soils snd penerally small, Cooper.

Arains 43 fr. girth,  Lflis. rhombnid-oblong with rounded apex, petiolule
-08—-1*, thachiz with petiule rogether 8—12¢ long.

The poles are largely sought after for building abd implements, hence the
scarcity of large trees. It is 2 very good coppicer, It thrives with heavy grazing
owing to the very acrid juice, which blisters the skin, making it nnpalatable even

_ for poats. (Hence the Kol name sengel-sal, sengel = fire.)

2, CEDRELA, L.

Trees with pinnate leaves. Fls, short-oblong, white in terminal and
sub-terminal panicles, 4—6- usually 5-merous. 8t sometimes with alter-
pating staminodes, wmserted on Tﬁe fleshy disc which is more or less
adnate 10 the base of the ovary. Ovary 5-celled. Cells with several
2-seriate pendulous oviles. Capsule septig;uga]ly S-valved, glnbnse when

ung, then elltpsoid or oblong, Sceds many imbricate, winged at one
ar both ends.

1. C. toona, Roxb. Katangai, Roronga, Ho.; Katangari, M.; Tun,
H.; The Toon Tree.

A ms, or large tree with large spreading leaves 1—2'5 ft. long, with

T 17 nre n-F slh' aOFr Otih 1ﬂﬁleﬂ‘|‘ﬂ N Ah]nﬁnﬁﬂﬁﬂr rﬂ'l'lrl!:'hh nr nnlw
we—ae iR I wlL. UL RS . aadiird
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acuminate glabrous or pubescent entire or fainﬁy‘:;c-iulate leaflets 377
long (on same leaf), with long petiolules 4—5” and oblique acute hases
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rounded on the acroscopic side and 13—18 sec. n. Terminal odd leaflec
usually present, Fls, '16—2" long in drooping or sub-erect panicles on
the new shoots. Seeds winged ‘both ends.

Wild in'the Northern tracy in the Ramnagar Hilis and Porneah! Wild generally
in the Central and Southern tract in valleys ameng the hills! Largely planted
everywhere,  Fls. Marrh--April, Fr. June—July, but the capsules ofter remain
a wheole year on the tree, Deciduous Dec—Feb,

The following varieties occur which I have endeavoured tc name a3 fatr as
possible in accordance with €, de Cundolle’s monograph.* -

A, Branchlets puberulous when young only. L. glabrous when mature excepy the
—  nerve axils heneath

5, typica, Panicles giabrous or nearly so, long and drooping. Flowers without
staminodes.  Anths, minutely apiculate. Capsules -75—9", smooth,
sparsely lepticellate.

Southern range, Puril Narsingpur! Chiefly cuvltivated clsewhere,

8. Hainesii, C.0.C. (sp) As in fypica hut stantivodes 5, filiform and panicle
only 897, crect, Singbhum! alse appasently {bnt flowers nat seen).
Angull

Y. H.ulEl.ti, Haines {Fl. Ch. Nag.) LHts, opp. 6—10 prs. only, under 47,
Panicles erect, 6, glabrous, Fls, -16". Anthers with a il E—i as lunt%
as thein&clves. Capsule under -63%, Sanfal Parganas, Khatikhund,
Haoslett

B. Branchiets and leaves more or less perofanently pnbescent or puberulous.
Panicles shorter thian the leaves.
3, multijuga, L. cften 2 fr. in length. Singhhum!  Bonail It acarcely

appears to merit the rank of a variety. Filaments glabrous, therefore
not var. pubsescens.

2. C. brevipetiolulata, 7. sp.

A small tree with perpanently pubescent twigs, petioles, rhachis and
midrib above remarkable for the very short petiolules of the leaflers,
W . 5, pi - €, as . .

Mals of Ocissal

The flower .and fruit bhas not been seen and the species therefore has not been
described. Ii is the same tree apparendy as Barber’s Ne. 5774 from the Anamalais,
which wag not teken up in the Mudras Flora owing 10 the same lack of inflorescence.

3. SWIETENLIA, L. Mzhogany.

Lalégr: trees with pari-pinnate leaves and opposite or sub-opp. leaflets.
Fls. 2-sexual small greenish panicled. Calyx 3-fid. Petals spreading.
Anther tube wrceolate or ovoid-cylindric with the anthers between the
10 small teeth. Disc annular. Ovary 5-celled with many ovules, Fruit
a large woody septifrugally dehiscent capsule with numerous pendulous
2-seriate winged seeds in each loculus.

1. 5. macrophylla, King. Large-leaved Mahogany.

A large tree, leaflets generally 4 pairs somewhat like those of &
Cedrela with very oblique base, larger about §” long. Flowers greenish,
3—4* diam., sweet smelling, wn narrow supra-axi%lar‘,r panicies about

355" long. Capsules like large inverted clubs, erect, 56 long, very
woody.

*¥ide Rec. Bot. Surv. India, I, 4 on the Indian species of Cedrela.
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Now somewhat large}t_y %lantcd. Purnezh! Dumka! Ranpchi, ete.! Flowers in
April when in' full leaf. ¥iuit ripens nearly a year later. Nearly evergreen but
leaves fall end of Feh-—March.

Bark of twigs brown. Leaf rhachis 6—8", Lilts. sub-falcate lanceolate acurni-
nate with 8—12 e sec. n. Petzls greenish, oblong, 13, . tbe cream-
coloured, anthers wcluded, inserted below the sinus. Disc red

2. S. mahogani, L. Small-leaved Mahogany,

A large tree with rather rugose grey-hlack bark, pinnate leaves with
2—4 prs. of leafletmof 1-2—2” long only and panicles of greenish flowers
«3” diam, with yellow staminal tu%e.

Often planted 2> Muzaffaypur, Dumka, etc.! and thrives well towards Orissa, but
is stunted in Chota Nagpur, Fls. April—May. Renews leaves April and is
practically evergreen. It flowers rather later than 8. macrophyila.

Leaflete very oblique, often sub-falcate, with a short slender apex. Tanicles
uite glabrous, 1-5--2%, sherter than the leaves. Petels cbovate-gblong, st tnbe
ﬁZ” long with 10 sharp teeth.

It doea not ser seed so freely as the last

4, SOYMIDA, A. Juss,

A tree with paripinnate leaves. Fls. in axillary and terminal panicles.
Pet. § imbricate, obovate, clawed, spreading. 5t. tube cupular 10-cleft
or sometimes stamens nearly free and spreading, lobes ﬂeshg, eaiPex
minutely 2-lobed with the anther in the sinus. Disc flat, Ovary S-celled,
cells with about 12 pendulous Z-seriate ovules, Siyle short. Stigma
large ca?itate, slightly lobed. Capsule 5-valved woody, valves separatin
from a large S-rayed central axis. Seeds numerous, large winged bot
ends, albuminons, cotyledons foliaceous.

1 ﬂ ‘*L-.-.L-l—.- A Idl o' nnt\:r\: F 1 u'l'l -1 .9 E nnt’\ﬁﬂﬁ ” l‘lﬂml
e wh ICPIUENUER, <12 fifor WURILLE I, DVUGIGLL O p LWURARLLA, Sl £Sa PRy
Suam, O,

A large or m.s. tree with thick wrinkled branchlets and jeaves 918
long with 3—6 prs. of opposite or sometimes alt. leafiets 2—4” long,
sprinkled when young with small peltate glands, Fis. -3—4” diam,,
white, with sometimes green on the petals, mn large terminal panicles.
Conspicuous 1n fruit from the large ellipsoid or obovoid pendant woody
septifrugal capsules 3” by 2”.

Central and Southern tract. Singbhum, rare {Chirubera)!l Gangpur, commonl
Manbhum! Hazaribagh! Palamau! Puri, not very common! Anpgul, chiefly in
the dryer forests! Narsingpur, ditte! Mayurbhanj, ditto! Sambalpur, fre-
quent! Common in the other states of Orissa, Cooper, Grieve. Tt is very ususl
on poor lime soils and alse grows on cotton soil,

Fls. with the old falling leaves Feb.—March or with the new leaves April-—May,
Fr. May—June. Deciduous.

Bark dark brown, splitting into oblong flakes on old trees. I.. usually yed
when young and often with permanent red rhachis and midrib. Lfts. sessile or
nearly 4o, %madly oblong or elliptic, obtuse with very oblique. base, glabrous.
Sep. 5, short imbricare. BStaminal tube nsually erect,

“The wood is extremely hard and very dark red-brown, very durable and makes
a beantiful furnitare, if well sezsoned. Tt is somewhat cross-grained,” Gamble.
It is used for building, for oil mills and other purposes, but is wsually taken as
poles. It coppices well, The bark is bitter and astringent and 1z emplayed In
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dysentery and diarrhoca. A decoction is given for rheumartic swellings,” Camp-
befl, "It is said 1o he as good 23 Sunari {Cassia fistula) for tanming purposes,”
Cooper. “Wt. about 75 lbs. P =024 according to Skinner but only 626 according

to Fowke," Gamble,

5. CHUKRASIA (sometimes spelt Chickrassial, A, Juss.
1. C. tabularis, . fuss.

In a pamphlet entitled “On the Flora of Behar and the mountain Parasnath,”
by Thomas Anderson, formerly Superintendent of the Raral Botanic Gardens,
Calcutta, it is stated that Chickrassia tabularis occurs on Parasnath frem bage to
summit. This is the only record, and I suspect an error as I have failed to find it
on Paraspath or anywhere else in Bihar and Orissa,

C. tabularis has 5—12 prs. of leaflets. White flowers -57 long, with erect
obleng petals and a woody capsule about 1-5—1-75” long.

8. AZADIRACHTA. A, Juss.

Tree, Leaves pinnate, leaflets worhed, petals spreading, disc annular,
St. tbe l0-toothed, anthers o posite the tEEtE. Ovary 3—5.celled,
ovules 2 in each cell super scdt.j Drupe I.celled and 1-seeded. Coty-
ledons oblong-cbovate, Heshy, sessile, epigeal with a long stoutr hypo-
cotyl on germination.

1. A. indica, A. fuss. Syn. Melia Azadirachta, L.; Nim, H.; The
Neem Tree; Margosa.

A handsome tree, leaves with 5—9 prs. of coarsely-serrate unequal-
sided leaflets and axillary panicles of white scented flowers. Drupe
575" eilipsoid, yellow when ripe.

Believed not to be indigepons in the province but occnrs as if wild on some of
the hills in Puri diatriet and in jungles in Hazaribagh, It is frequently self-sown
near gardens and villages and very commonly planted. Fla, March-—Mayv. ¥r.
Jume—July, and.the seed germinates in July and Aug. of the same scason. Ever-

green.
L. 815, M. 1--37, gometimes lobulate neay the base, Fls -3” diam. S
tube -2* long. Cotyledons -3—4" long.

The wood is good and nsed for various purposes, The bark is bitter, and nearly
every part is used medicinally in intermitten: fever and as a topic. The ripe
fruits are largely collected for the oil, which is especially usefnl in parasitic skin-
diseases and for dressing foul nlcers. Internally it is anthelmintic. The twigs
are used for tooth-brushes. It 15 a good avenue tree,

The first leaves after germination are pinnatifid at base.

7. MELIA, L.

Trees with 2—3 pinnate leaves and 2-sexual flowers in large axillary
ganicles. Calyx 5-lebed or sep. 3 imbricate. Pet. 5, free. Disc annular.
r. tebe cylindric dilated and laciniate at the mouth; anthers 10 in-
cluded on or near the margin of the tube, apicnlate. Ovary 5—8-celled,
style cylindric, stigroa capitate; ovules 2 superposed. Fruit a drupe,
cells 1 or more, |-seeded. Seeds pendulous elliptic, testa crustaceous,
alburmen fleshy, thin, coryledons foliaceous, radicle terete superior.

L. 2-pinnate, Fls. white. Drupes over 17 long . I. com pastia,
I. mostly 3-pinnate. Fls, lilac. Drupes under 17 long 2. azedarach.
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1. M. composita, Willd, Syn. M. dubia, Cawv. ; Ghora-nim, Mahanim,
H.; Batra, Or.

A very large tree with spreading crown and Z-pinnate leaves up o
25 fr. long clustered towards the ends of the branches. Fls. white,
‘5" diam., with spreading and reflexed greenish petals in namerous
axillary steltately tomentose scurfy panicles 5—8” long. Drupes 1—1-25"
long with very ﬁard endocarp.

Forests of Angut and Puri, rather frequentr in Anguil Fis. Feb—March. Fr.
Dec—Jan. MNew leaves with the flowers, Deciduous. . .

Pawk reddish, smeoth and faking. Blaze thin, crimson, then white, Twigs
astout, brown. Shoots stellately scurfy, Pinpz up to 87 long 3-folinlate or with
up ta 3—6 pre. of*leaflets, Lflts, mostdy ovate-lanceolate and acuminate, 1:5—2.57,

abrescent, crenate or cramilate. Petiolules -15—3” minutely pubescent when
old. Fls -25” long. Sep. small lanceolate. Pet. -3”, spathulately-linear pubescent.
§t. tube narrowly tobular with over 20 short linear teeth, inside silky. Drupe
with 1 chesthut-coloured sced with large embryo,

“YWood snfr. Growth rapid, 2—3 rings per inch of radivs in DMadras to 7 rings
in some Bengal specimens, Wi 26—-33 Tb. The wood will probably be found
nseful for tea-hoxes and similar purposes and the tree should be cnitivated on
account of its rapid growth,” Gambie

2 M. azedarach, L. Bakain, H.; Bokom baha, §.; The Persian Lilac,

A mts. tree, bur flowering when small, with mostly 3-pinnate leaves
up w0 about 2 ft. long chiefly towards the ends of the branches, Fls,
lilac with deeper purple staminal tube, in axillary panicles. Drupe

.5 +75"%, yellowish with very hard cndoearp,

Cultivated in all stations! A native of Upper Burmah!

Fls. May—June. Fr, zipens Nev.—Dec., but often remains en the tree through
out the cold weather, Leafless Dee.—April. Bark thick and deeply fluted in old
trees, smooth in young. Shoots somewhat rusty with stellate hairs. Pinnz up
w 127 long. Sec. pionz !—3-foliolate, Lflts. mostly lanceolate acuminate, 5—2-5,
glabrescent serrate of gashed. Fls, -25—3" long, sweet-scented. Drupe often
£ _gcelled, several cells usually with & long narrow seed with brown testz and
Basiy linear-cblong cotyledons,

“Wood useful and pretty, handsemely tnarked. Wt averages about 38 Ih.
Growth quick, often very quick, 3—4 rings per inch,” Gemble. 1 have growh

trccs some 30 Lt high In 3 vears from seed so that it 1s ueeful when quick growing
trees are required. The inner bark contains 2 resinous alkaloidal substance and

is used as an anthelmintic. The fruits are poiscnous and are used in leprosy and
scrofula (L P. & D)

8. CIPADESSA, Biume.

Shrubs or small crees with odd-pinnate leaves, opp, or sub-opp, leaflets,
axillary or extra-axillary peduncled panicles and sub-globose fis. Petals
5 obleng spreading valvate, Staminal tuhe deeply 10-lobed, lobes linear,
loosely cohering forked, anthers short in the forks. Disc shortly cupular,

adwmora i haeas nf the sraminsl tnhe Dvave Goeslled avilae 2 collareral
AL P LLF Lrpah A LR Sidiiiiiiadds Luipiie. u'u‘_:

Fruit scarcely fleshy 3-gonous. j
1. C. fruticosa, Blume. Nalbali, Or.

Small tree or large shrub with long weak sub-sarmentose branches,
leaves 5—12” lang with 7—11 opposite varicusly-toothed Ifits. and small
H I H 1te How er3,

e ] oYY a aATrIn whit TATE T
L,}'.‘l.j.].\,l’al._. l_m_i.J.].\,]L.ﬂ LF], TLLAGEAL TV AR b, QAT A w
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Valley forests in Singbbum, frequent in Saranda and Porahat! Parasnath!
Puri and Angul, very common! Narsingpur! Probably all the Orissa States,
Cooper. Fls. March-—June. Fr. May—Nov. Deciduonss in March,

' Whele plapt usually yaore or less pubescent. Lilts. from 757 {at base of leaf) to
3" by 2-15”, terminal oblong acuminate, petiolules -12—5”. Panicles narrow, 34"
long, including the long peduncle. Fruit under -25* diam.

9. WALSURA, Roxb

Trees with 1—5-foliolate leaves and opp. lfits. Fls. in axillary and
terminal panicles. Calyx short, 5-fid or -partite. St. 8 or 10 free or
connate, lobes notched or 2-cornute. Disc annular. Ovary short 2—3-
celled sunk in the disc. Fruit baccate 1- rarely 2-celled and -seeded.
Seed enclosed in a fleshy aril, exalbuminous,

1, W. piscidia, Roxb. (inc. W. ternata, Roxb)). Mundika, Or. ; Siloi
(Gaya); Bakom, Kuruwan {Samb.).

A bushy tree or scarcely more than a shrub with pinnately 3-folio-
late leaves, oblong or somewhat ovate-oblong lcaflets 3—5” by 1-2-25%,
pale glaucous beneath and very shining above, and white or ¥eﬂ0wish
small Howers with ercer very slightly imbricate petals in axillary and
terrninal panicles 3—5” wide composed of several long-peduncled partial
panicles. Panicles from the ulpper leaf axils and brown hairy leaf scales
of the new shoots, Fri. 3" closely tomentose.

Alomp the Hazaribagh-Gaya Ghats in rocky ravines! Under the shade of
immense gneiss rocks at the top of Koderma hill (Pall! Not found elsewhere in
the Central tract. Comman in the Puri division, chiefly in the socuthern range!
Angul, chiefly in ravines! Sambalpur, chiefly on the sheles near rivers! 18,
Feb.—]June, In the Central tract it is partially deciduous at the time of flowering.

Bark grey, slightly cracked. Blaze rather lard, thick, pink then yellowi
Innavations brown tomentose.  Lflts, usually rounded both ends or somewhat
acuminate (var, fernafa), sec. n. slender, about 10, very finely reticulare between ;

etiolutes -15—3%, termipal -75—1", Pedoncles 1—37, umally thickened upward.
g*ls. ‘-1—12* leng. 5ep. opne-fourth to one-third as long as corolla, St tibe
half length of perals !0-cleft for one-third to two-thirds of its length, 2-cornute
segments, alt, slightly shorter, with yellow apiculate anthers inserted between the
two very small horns. Disc short annular,

The bark is uvsed to kil} fish. An oil is said to be obtained from the wood by
heating the chips, Ir is nsed for irch.

The following are sometimes considered as distinct species: —

Var o typica., (W. piscidia, Rexbh, F.BIL, p, 564). Tflts. rounded at apex,
Peduncles 1-5—3" thickened upwards, Sep. scarcely onefourth as long as petals.
Pet. 4 mm. long. erect oblong or lanceolate-oblong, yellowish. Central tract and
Furi!

Var 2. ternata {W. termata, Roxb, F.BI., p. 563), L. often somewhat ach-
mipate. Peduncles usnally under |* long, noniferm. Sep. one-third as long as
petals,  Pet. 3-5 mm,, erecto-patett ell. or ell.-oblong, white, shorter segments of
st. tube sometimes not horned. Sambalpur!

The depth of the lobing of the staminal tube used in the F.BJ. as a sectional
character is very variable, Fig 65 of Brandis’ Indian Trees upites the two vars,
having the long inflovescence of lypica and the pointed leaves of ternatal

10. HEYNEA, Roxb.

Trees or shrubs with 5—I1-foliolate leaves and uip. quite entire fits,
Panicles terminal and axillary, corymbose. Calyx short 4—5-fd, Petals
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4.5 oblong sub-erect. St tube cleft into 8 or 10 linear 2-roothed seg-
ments, Disc annular. Ovary immersed in the afinular fleshy disc,
2 3-celied, narrowed into the short style. Fruit dehiscent, l-celled,
2.valved, l-seeded. Seed ariliate, cotyledons large thick fleshy. Raphe

large,

1. H. trijoga, Roxh.

A small ornamental rree with odd-pinnate leaves 12—18" long, 2—4
pairs of ovate acuminatwe leaflets 3—-5" long, and small white flowers In
fax corymbose panicles on long slender peduncles 7—I127 long. Fls.
shortly Jablong 15=-2% 8t tube clefr about i‘mlf_ way into 8—I10 seg-
ments which are forked with apiculate anthers in the forks. Ovary
Y.celled, cells 2-ovuled. Frnit reddish, -57, ellipsoid, with 2 thin
coriaceous valves, and with 1 (rarely 2) pendulous seed {(from an
ascending funicle} with a thin whire fleshy ani.

Sareshwar Hills, Champaran! Valleys in Singbhum! 'Rfannhi {Kalnmda, 2000
fr.), Camble! Bonai, Coeperl Mayurb anj, in the mountains 2000 fr—3000 ft.!
Often planted in Ranchi, ere. Fls. March—May. Fr. Aung—Nov. Evergreen.

Artains about 3—4 Ft. girth. DBark cracked or fluted, brown {or grey with red
in the cracks), blaze red to crimson, Lflis. pale and somewhat pubescent bensath
or glabrous, end ope attains 65" by 37, base of lateral straight, rounded or obiuse
with petiolules -25—75". Panicles (without peduncle) 2—4” only.” Sep. broad

pubescent.
The wood does not seem to be used. Gamble says that the seeds give an oil

used for burning by the Nepalese.

The first several leaves of the seedlings are large, simple apd ovate, the nest
3-foliolate.

11. AMOORA, Roxb.

Trees sometimes with milky juice, with odd-pinnate leaves and entire
leaftets. Fls. dicecious {or hermaphrodite in form), panicled, or females
spicate or racemose. Calyx 3-—3-partite. Petals 3-concave imbricate.
8t. mbe subglobose or campanulate, 6—l0-crenare or -toothed with the
6—10 anthers ar the crenatures. Disc. 0. Ovary 3{—5)-celled. Fruir
usnally coriaceous, ultimately locnlicidally 3—4 (rarely 35)-valved. Seeds
1—4 with a fleshy aril,

Male flowers in panicled spikes or racemes, fem. in long

simple spikes 1. rohituka,
Male flowers in panicled cymules, females in a short sub-
raccmose  panicle 2. spectabilis,

1. A, rchituka, W. & A. 8ikru, Ho. ; Sikaroro, M.; Pimraj, Tiktaraj,
Beng.; Mangai, Khanda, Or, (also Gilakusum or Panikusum in
Pur).

A handsome small or ms. wee with low s reading crown. of large
dark green glabrots innate leaves 1—3 fr. ong with. 4—7 pairs of
leaflets 3—9” by I'S—J”, decreasing in size towards the base of the leaf
and emall white flowers in lax simple femalr? or branched (male)

spikes. Capsule 3-valved, yellowish or flesh-coloured, 1-—1-5" diam,
[ g ‘_h.l‘\'l"ﬂ T

Lo il B
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Throughout the province bui ocutside Origea ouly wild along watercousses in
evergreen or scmi-evergreen forest. Champaran, frequent! Purneah! Singbhuml
Porahat! 8.P.! Puri, common] Often planted in orther districts.

Fls. Aug—Sept. Fr, May—June, Ev,

Bark smooth. Blaze thick crimson with held white streaks. Branchlets stout,
shoots brown-pubescent but glabrescent. L. rhachis grey with few scattered brown
microscopic scales. Lflts. sometimes falcate, slightly puberulous beneath when
very young but some glebrous and not at all scaly, green bemeath, shortly sharply
acuminate and base very oblique, always acute on one side; sec. n. 8--16. Petlolule
'25—+4¥, Dicecious. Panicles {m.) or spikes (f) axillary or excra-axillary and
sharter than the leaves, sometimes 2-nate. Calyx 5-partite, lebes obtuse. Pet. 3.

Anths. 6. Ovary J-celled.  Seeds with scarlet arillus, subglobose or oblong polished
chesrnut coloured with a white linear raphe, apiculate or ridged ope or both ends,
5—-7" without the aril

The seeds are frequently 2-embryous, both embryos germinating. First leaves
stmple or with one additional 1fii. The name Rehituka is Sanskrit. Seeds yield a
medicinal oil.

2. A, spectabilis, Mig. {vide Kew Bullesin, No. 7, 1920). Syn. A,

» H d, P r
Karandali, Or,

A tall handsome tree with considerable tronk and a high crown.
S8ap of voung parts milky. L. crowded at the ends of the rwigs 157
to 3 {r. long with a stout rhachls. L#ts. opp. or sub-opposite 9—19
(or sometimes close 10 the panicle only 3—7), rerminal usually elliptic,
lateral oblong, or basal ones ovate and reflexed. Fls. dicecious {or
according to King, polygamous). Males in panicles 9—22" long from
the upper axils. St. tube subglobose crenate with 89, rarely 10 hali-
exserted anthers. Itern. panicles sub-racemose, 2-5--4”, stout, with
Howers on stour pedicels 3—4-merous, Capsule subglobose, 2 diam.,
3—#4-cclled with milky juice when unripe, tomentose. Seeds with scarlet
arit and chestnnt-coloured testa.

P‘{ﬂ““?ﬂin '-.’ﬂ!.lﬂ‘-;"ﬂ ﬂf Einnhhum! 'H.'JTnc_rumkHﬁnit nnd M non |
Fls. July—-Nov. Fr. May—June. Evergreen.
Bark smooth pale. Blaze rather soft, streiked with brown and cream and
exuding drop of milky juice. Twigs and leaf rhachis grey or rusty with micros-

copic fimbriate scales or stellate halrs, young bwown tomeniose. Lfits. decreasing
in size towards the base of the leaf, 14” long or basal only 3—4”, aente or

acuminate with regular or somewhat chlique rounded or obtuse base and 1320
strong spreading sec. n.  Petiolules -7* or of terminal leafler 1—I-5. Owary
depressed wyellow tomentose 3-gonous, stigma very large 3-lobed.

The tree yiedds a useful rimber which is used for planking. It is red in colour.
Tt should be preserved and propagated in evergreen forests.

12. AGLAIA, Lour,

Trees or shrubs often lepidote with 3-foliolate or odd-pinnate leaves
and entire leaflets. Flowers polygamous. Calyx, corolla and andreecium
all S-merous, rarely anthers 10, staminal tbe subglohose entire or
5-toothed at apex. Dise very small. Ovary 1—3-celled. Fruit indehis-
cent, 1—2-celld and -seeded. Seeds with fleshy integument.

Leaflets 6—9 long. Panicles 2—4”. Anthers 10 1. Hasletisana.
Lraftets 3—5-5" long. Panicles 3. Anthers 5 2. Roxburghiana.
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1. A. Haslettiana, Hames (fourn. As. Soc., xv, 7).

An evergreen tree up to 4 ft. girth with brown scaly shoots, rather
distant impari- er par-pinpate leaves with 5—7 large oblong shortly
abruptly acuminate leaflets 697 long and axillary panieles of small
globose very fragrant flowers -153” diam. Calyx broadly carapanulate,
scaly. St tube as long as petals, globose, with sca_rcFly toothed mouth.
Anths. 10, l-seriate cqual sessile, included, on ridges formed by the

equal adnate flaments.

Evergreen forest near nalas. Mals of Puril  Anguif

Tlg. Aprii—day. Fr. not seen. '
Shoots, peticlesaand rhachis lepidote. L. rhachis 8—10” long. Lilts. sub-opp.

or mostly aliernate, larger 183" wide, base tapering and oblique, young densely
lepidote beneath, glabrescent except for a few scales on the midrib, sec. n. song,
1015, incorved within the margin, tertlaries very obscure. Petiolule -3—4%,
Pznicles 2—-4“ closely lepidote shortly peduncled.  Pedicels -05—1".  Cal
shallowly roothed. TPet. 5 ell-oblong, tip rounded. Mouth of the staminal o
crenulate. Anths. oblong. Tdsc 0. Ovary short, somewhat 3 angled. SBtigma

sessite 3-lobed. ) o 1
This species unites Aglaia Amoora, The fruit is required.

2. A. Roxzburghiana, Mig.

A tree or shrub with leaves 3—10” long, leaflets 5, rarely 6~7, 1-5--53-5”
long, narrowly elliptic or ell-lanceolate, obtuse or acute, glabrescent.
Flowers under ‘17 diam., yellow, in clonpate supra-axillary pyramidal
tomentose and slightly scaly panicles as long as the leaves. Iruir sub-

globose, ‘75" diam., rusty lepidote and velvety,

Very rare. Hill cast of Pitorea (Ranchi), Wood! Baruni Hill (Puri), Gamble!
Fla, Nov.-Dec, Fr. June.

EArs, in the Ranchi specimen oblanceolate and only up to 4 long. Sec. n. 10—13,
not reaching margin nor curved within it. Fla. sessile or P{:di_cellgdi calyx often
stellately scaly, petals oblong,

The seeds have a white edibie aril.

13. CARAPA, Aubl.

Lirtoral trees with paripinnute leaves and 1—3-jugate leaflets. Fls.
in Jax axillary panicles, 2-sexual, 4-merous. St. tube globosely urceo-
late, 8-toothed with 2-partite reeth. Aanthers 8 included, sessile alter-
nating with the teeth. Disc cupular adnate to base of ovary. Ovary
4-grooved, 4-celled, with 2—8 ovules in each cell. Style short, stigma
discoid. Fruit very large subglobose with fieshy or coriaceous pericarp,
6—12-sceded, finally l-celled by complete or partial absorption of the
septa, loculicidall 4-valved. Seeds large, thick, ixvegularly angular amd
compressed. Aril?.* Hilum large. Alb, O.

1, C. obovata, 8L Dhundul, Beng. ; Susambar, Or.

A small wee, L. with 1—2 prs of glabrous rather coriaceous, oblong
or ell-oblong leaflers 2.5—4:5" long. Fls. small yellowish, in panicles
}~2-5" lomg. Conspicuous in fruir by the large globose or oval fruit
3—4” long,

* The aril is described es absent in all works of reference consuited, but my notes
state that an aril is present. It possibly disappears when the fruit is quite ripe.




188 40. MELIACE/E. [13. Carapa.

Tidal Swamps of Mahanadi deltal Fls. rs. Fr. April—May.

Bark smaoth, that of twigs pate, Blaze pink, Lflts. rounded at tip, somewhat
tapering at base inte a brown petiolule ; sec, 0. very fine, §—10, seon finely reticulate.
Fls. -17—2” long, Seeds ‘813", yellowish, with a thick orange coloured aril.*

The fruit is largely collected. It is said to be a cure for sweliings of the breast
and elephantiasis, Brandis says it atmains 7—10 inches.

FAM. 41. ICACINACEZ.

A'rees or shrubs, often climbing, with alternate very rarely Uﬂ)osite,
11151r.1:2|113ar entire, sometunes lobed or toothed, cxsnipulate leaves, Flowers

4—>merous, regular, usually small and 1in crmnse panicies, or in axil-
lary clusters, spikes or racemes, !—2-scxual with perianth single orx
double, Calyx small, not enlarged in fruit. Petals 5, rarely 4, usually
free valvate or narrowly imbricate, the apex usually bent inwards, then
erect and finally deciduous. Stamens isomerous and alternaie. to the
petals, reduced to staminodes in the fernale, sometimes bearded below
the anther, which is 4-celled with introrse or lateral dehiscence, Disc
absent or cupular or lobed. Carpels usually 3, sornetimes 2 or 5, united
inte an ovary which is usually l-celled above, rarely completely 3. or
S-celled, Ovules 2 1o each celi, collateral, pendulous from the top of the
partition, anatropous, nﬁcmg}rie superior and interior. Stigma 2—5 lobed
or capitate. Fruit usually drupaceous. Seed penduious with thin coria-
ceous testa, usually albuminous. Embryo straight or hent with superior
radicle and variously sized cotyledons.

1. NATSIATUM, Ham.

Climber with alt. palmi-nerved leaves and dicecious flowers in axillary

(4—6). anthers with large pointed connective and adnate cells, inserted
inside the disc. Disc smail yellow fleshy 1{-lobed, and with 10 lnear
crect glands from the inner surface of the lobes, ¥, fl. as in M. but
stamens reduced to staminodes, Ovary villous, style short, 2—3-lobed.
Cvules 2, raphe dorsal, Drulpe obliquely oveid, compressed. Seed I,
alb. fleshy, cotyledous orbicular 3—35-nerved.

1. N. bherpeticum, Ham.

A strong twiner with pallid almost white stems attaining 1% diam.,,
alt. cordate-ovate dark green palmat-:ly 7—9-nerved dentate or denti-
cutare long-petioled leaves, Jurger 6—77 by 4—5", and small drooping
greenish-yellow villose urceolate flowers in long slender pendulous
axillary or supra-axillary simple or compound racemes 4—9 long. Fruit
an obliquely ovoid I-celled compressed drape 257 long,

In the moister foreats, chiefly near nalas, rather rare. Puel Mals (Rajim)! Anpgul
{Boleng and Raigoda forests)! Common in Purneah! Fls Jan.—March. Fr. March—

April. New leaves March.
ood with groups of large pores and inconspicucus medullary rava. Branches

strigose, youngest shonts densely yellow hirsute. L. glabrescent above bur slightly
scabrous, beneath permanently hirtellons, fip acuminate sometimes with the
central nerve excurremt, imargin repand or sinuate with mucronate teeth; eec. and

*The aril is described as absent in all works of refevence consulted, but my
notes etate that an aril is present. It possibly disappears when the fruit is quite ripe,
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tertiary nerves very irregular. Peti. 2—37 ofien coiled. Fls, 27 diam. Buds ovoid
acute densely strigose. lyx deeply {4-—) 3-lobed, lobes spreading scabrid, Pet 5
lanceolate or oblanceolate longer than the sepals, free or nearly so, flat recurved
valvate. M. fl. fil. very short, anthers yelow incurved, pisil rudunenrary,

style very short with 2 linear diverging lobes.

e -
. I

AM, 42, OLACACEXE,

Shruhs or trees, more rarely undershrisbs with alternate simPle entire
gxstrpulate leaves and small regular nswally 2-sexual flowers in spikes,
racemes or cymes, nsually axillary. “Calyx” smoall, toothed or reduced
to a rim which may enlarge in fruit and envelop it. Tepals 4—6, free
or connate, valvate, rarcly rmbricate. Stamens rarely isornerous, usually
two to thiee times a8 many and opposite to the petals, some some-
times reduced ¢ stminodes, anthers ovate or linear longhudinall
dehiscent. Ovary free ur more or jess sunk in the torus, 2—5-celled at
the basc only rarely also above, usually with a free central placenta
from which 1 (very rarely 2) slender anatropous ovules hang in each
cell, micropyle superior and interior, occasionally ovary l-celled with
1 pendulous or erect ovule. Style with small stigma, Fruit usually
drupaceous and I-seeded, the placenta usually sunk in a cleft of the
seed which has a thin testa and copious albvmen. Embryo small apical.

The family is allied to the Santalecew and Loranthacer, and is only introduced
here in order to adhere as closcly as pasaible te the order of the families in the

Generd Plantaram and F.BJL, wmde Introduction. The meorphology of the “calyx”
is deubtful.

A, Statnehs two or three times as many as the petals. Ovary

with 2 or more ovules . . . L Olax.
B. Stamens as many as petals or corella lobes. Ovary 1-ovaled.
Fls, pedicelied, Perals free 2. Opilia,

Fls. sessile.  Corella 4-ilobed 3. Cansjera,
1. OLAX, L.

Shrubs or undershrubs, sometimes scandent and spiny with alu
leaves. Fls. in axillary racemes or panicles with inconspicucus bracts.
Perianth of a minute outer calyciform rim accrescent in fruit and 36
free or more or less connate tepals. St. 9—I12, occasionally fewer,
usually only 3 fertile, fertile stamens usually opposite to and attached
to the edges and staminodes opposite the centres of the tepals. Anthers
oblong 2°celled and filaments free. Ovary superior, usually 3-celled
below and l-celted above, style simple, stigma 3-lobed. Ovules 3 pen-
dulous from the axis, two scon abortive. I'ruit drupaceous surrounded
by the accrescent outer perianth, Embryo minute apical in fleshy
aﬁmmen.

The fertile ovule pushes the central placenta to one side, so that the latrer
appears as an ascending basal funicle in fruit.

1. O. scandens, Roxd. Rimil, Rimilbiri, K,; Hund, §.; Koko ary,
Beng. ; Bader, Badalia, Badurli, Bhadbhadia, Or.

A large wsually scandent shrub with trunk arwaining 1 ft. diam,
pubescent branchlets and white flowers 25—3” long in short axillary
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racemes. Fruit yellow fleshy sub-globose, -3” diam., more than half
enclosed 1n the accrescent outer perianth.

Comnen from Bettiah to Puri and Kalahandi, i.c. throughout the whole province!
Fls. April—June. Fr. Oct.—Idec. Ewvergreen.

Rarely spinose. L. patent, attaining 3 by 1-37, rarely 4-5 by 1:75", often less than
1” on the same branch, orbicular elliptic oblony ar ovate with rounded base, apc¥
abtuse or rounded, pubescent beneath, Sec. n, slender 4—7, scarcely distinguishable
from shorter intermediate, npr taised.  Periole -3—35%, pubescent.  Fls. often
distichous, sometimes panicled from leaf suppression, pelicels short. “Calyx"

ciliate. Tepals narrow, "33, S, i—10, S—S*fcrti]e. stamibodes 2-fid, Disonthin,
cupular,

The fruic is ecaten. It is insipid and somewhat viscous. A sherbet is made from
it in Hazaribagh.

2, O. nana, Wall

A suffruiicose perennial with a woody rooistock, sendin £ up annually
erect strict herbaceous shoots 1—2 ft. high with sub-sessile oblong-

Ty 1Y e o —— oy Lo e e =

lanceolate or 11111.:-:11-uu10ﬁg ICAVES and  Souiiary axillay siigll  wigte
flowers.

Usually in grass lands. Northern tracr, near the Nepal frontier! Central tract,
Neterhat plateau!  Manbhum, Campbell, Fls, Fr. April—[une

Bl e oErisnds 1, elabrowue ranshing 1Y hay W6 IR ahrioo Todrivelea (EY lano
SIS BUFIAETE. A gadTiNIE » ISHLONE & 13 "l GTEE. EQUNCIEs S OE.

Fls. +3%, white when expanded, buds oblong., “Calyx” rudimentary in flower,
accrescent and enclosing the fruit with a fleshy scarlet coar. Pemals 3, linear-
oblong. Fertile stamens 3, staminodes 3, white 2-fid. Fruit {with coat) -3% diam.,
oblong or obovoid.

2. OPILIA, Roxb.

Shrubs, usually scandent witk alt, penninerved leaves sometimes
showing translucent dots. Fls. small fascicled on the rhachis of axil-
lary racemes with large decidunus bracts concealing the flowers in bud.
“Calyx” ncarly obsolete annular. Tepals 5. Filaments 5 opp., the
tepals very slender aiternatin% with 5 fleshy disc glands or staminodes.
Ovary superior l-celled. Style short, stigma minute. Ovule solitary
pendulous. Fruit drupacecus. Atbumen fleshy., Embryo apical or axial.

1. O. amentacea, Roxb. Kara Badalia, Duraikuli, Or.

Usually scandent with fulvous-torentose branchlets and sub-coria-
ceous lanceolate or lanc.-ovate mostly acuminaie leaves 1-5—4” long with
usually 5—8 distinct (or indistinct when fresh) fine and irregular sec.
nerves. Fis. very small, greenish, slender-pedicelled, in threes canccalf_:d
in bud by orbicular rhomboid ciliate bracts which are arranged in
catkin-like axillary and extra-axillary spikes -75—1-5” long.

Sambalpur! Angul, very comrmoon on the gneiss and sandstones of the Durgapur
range! Singbhum, rare!l” Santal Parganas, Gamble. Fls, Aprii—May. Fr. July.
Evergreen.

L. with small rajsed dota when dry, tertiary Perves us:ally distinct. Petiole
+1—15”, Racemes salitary or clustered, rhachis tomentose. Pedicels +15%, Tepals
yellowish or green. Anths, versatile. Drupe 3%, pedicelled.

A root parasite, Barber.
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3. C@.NEJERA, fuss,

Sarmentose or climbing somenmes spiny shrubs with alt, shortly-
petioled ennincrved leaves sometimes showing translucent . markings,
Fis, small, 2- or functionally l-sexual in axillary spikes with incon-
spicuous bracts. Perianth campanulate, tcpals 4--5 valvate. B8t iso-
SICINONOUS h}'I)DEEYﬂUUS inserted on the broad torus opposite the tepals
outside of and zlternarc with large disc glands or staminodes, Anthers

F

Earianth, dehiscence longitudinal, filaments [ree or slightly adnate to

base of perianth, Ovary superior 1-celled, stigma capitate iobed, lobes

alternate with stamens. Ovule sulitarE Pendulnus. Frt. drupaceous
surrountded by the marcescent periant . Emhr}ro in the u per T

of the fleshy albumen, cotyledons 2 deeply bifid {or 47) or 3 (according
e Griffiths)”

1. C. Rheedii, Gmel. Jhantika, Or. Also Badalia, etc., from con-
fusion with Olax scandens.

1wk
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and green spinous or unarmed branches with a minute curly pube-
scence on the younger twigs. L. ['5--3" patent ovate to lanceolate
acuminate shining both sides but with a somewbar wrinkled appear-
ance. Fls, sessile, '17, green or vellowish pubescent with 4 rarely 5
very shorr recurved broadly triangular lobes. Drupe -3-—35" scarlet
ellipsoid with thin hard endocarp.

Widely distributed but net usually common, mostly along ravines and near
water. Champaran (Sameshwar Hills)! Central tracc: Gaya ghats!  Monghyr!
and Santal Parganas! Southern tract: Singbhum! Puri, more frequent! Fls,
Nox..—Dec. Fr. Maurch-—=May.

Old trunks with large blunt spines and mottled with white lenticels, spines on
the young stems and branches often slender '5--1-2% long,  Twigs sometimes
ferruginous-pubescent.  E. occasionally 4-5” long, neatly opaque bot with faint
ransiucent nerves and dashes, young puberulous; sec. n, 3—4, rarely 3 or 6, 1—2

quite clo stalty Tounded base, terfiaries verv indjSONCT.
Peti. '05—15%, articnlate at hase. Spikes -4—|” long, !—2-nate, sub-tomentose.
Bracts minute subulate persistent. Ovary or piutillode parrow-ohlong. Stigma
slightly exseried. 1

NoTE—A root parasite {vide C. A, Barber in Memoirs of the Department of
Agriculture in India, Bot. Series, vol. ii, part 5. The ovaries often contain no
ovule and a single fruit at the end of the peduncle is common. The broad torus
eotnetitnes extends beyond the perianth inte a minute anonlus which may be
homologons with the "calyculus” of Olex. Embryo 2 mm. long with a very broad
fleshy hypocotyl and 4 flat oblong coryledons.

FAM. 43, ILICACEZE,

Trees or shrubs with alternate usually coriaceous and evergreen or
nearly evergreen leaves, stipules ¢ ar minute. Flowers regular, usually
dieclous, smalk in axillary cymes, fascicles or umbels. Calyx 36
partitc or lobed imbricate persistent. Petals 435, rarely 6—8, connate

e 1 e nanha
i Ly G PETL
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at the base or free in the female, imbricate in bud. Stamens isomerous,
adhering to base of petals or free hypogynous, filaments subulate
anthers shortly oblong dorsifixed. Disc 0. Ovary free or imperfect
m male, 3—16-celled ; style short or 0, stiginas free or united capitate
or discoid ; ovules i or 2 collateral, pendulous with, dorsal raphe and
superior micropyle, funicle often cupular. Fruit a drupe with two eor
more l-seeded pyrenes, Albumen fleshy, embryo minute.

1. ILEX, L.
Fls, 4—5merous. Coroila rotate. Stigmas free or confluent,

1. L. umbellulata, Lo0es. Syn. L. Godajam, Colebr. Marcha, Th.

A small tree with pubescent twigs and simple elliptic or ovate-oblon
rarther COTIACEDUS glt:-?s lcavgf 3—5”Jﬂng, when in ﬂr‘:}vcr_ young and
often membranous. Fis. small, 18" diam., white or yellowish, crowded
together in small umbels -3—4” diam. on slender peduncles which
arise from the lower axils or from the axils of deciduous bud scales
below the leaves.

Forcsts of Northern Champaran!  Fls, March—May with new leaves. Fr. May—
Une,

J Distrib, along the foot of the Himalaya eastwards to Chirtagong and Burma,

Attains 3—4 ft. girth, Bark nearly gmooth., Blaze with chlorophyll in outer
layer, then red. L. glabrous when eld except on nerves bemeath, shortly bluntly
acuminate, hase often cuneate and somewhat decurrent on the 53— long pubes-
cent petiole, sec. n. about 6—7, fine spreading, rather irregular looping some dis-
tance from margin, which is slightly thickened. Stipules (. Fla. polygamous.
Peduncles <3—-8" long. Pedicels -15” wich trisngular braces at their base. Sepals
otbicular. Petals usuail{y 5 oavate-oblong rounded, connate below. Fr. ovoid-~
ul}:r]lnng, ‘15%, with § (4—0) pyrcnes, tipped with the short style 2nd stigma, sulcate
when dry.

Note~—A small tree with dreoping branches and oblong leaves, 4—9-5, mem-
branons, very glessy above, base narrowed to a stout usually curved and rusty
petiole -5--4” long, eec. n. 78, found in the Ramnagar forests, was also probably
this species.

FAM. 44. CELASTRACEZ.

Usually glabrous, often thorny trees or shrubs, sometimes climbing,
with simple opp. or alternate coriaceous leaves usually with smail
stipules. i‘-‘ls. usually white or greenish, small, rarely terminal, in axil-

cymes more rarely clustered or racemose and panicled, re .
2—I1-sexual. Calyx small with 4—5 sepals sometimes connate at base.
Perals 4—5 usually imbricate in bud. Disc well-developed, thin and
iﬁreading or pulvinate, entire or lobed. Stamens 4--5 alligmaﬁng with

e petals, inserted on or under the margin of the disc: filaments short

stthulate with oval or oyvate anthers attached dnraa]ly. Ovary sessile
free on the disc or immersed in it, superior very rarely half-inferior,

2 b eellad or fin the anomalous oenus Sishonodos) with verv nmver
d or {(in the anomalous gehils JHPAOKROL0r) Wil VETY Dumey

ous itregular cells. Style short, stigmz capitate or lobed, sometimes
small, Ovules usually 2 in each cell, rarely 1 or more than 2,
erect from the axis, rarely pendulous (if ! only). Frmit loculicidal er
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drupaceous or baccate. Seeds usually enclosed m a b}:‘ight:ﬂﬂloured
aril. soretimes winged, usually albuminous. Embryo axile with large-
usually green cotyledons and short radicle.

1. Ovary cells 3—5. (wyles 2 in each cell.

a, L. opposite. FT, capsu‘l]ar 1. Euonymus.
. alternate. Fr. capsular. ,
b,FI;&aCmﬂEE_ QOvary Is}fmk in the dise 2. Gymmosporia,
Fis, racemose or panicled. Ovary frce 3. Celastris.
¢. L. epp. or sub-opp. Fr. drupaceons . - 4. Flaodendron.
L Ovary cells divided op into many cellules each containing
« 1 aovuzle, o
L. alt, fls, cymose. ¥r snb-baccate 5. Siphonodan.
»

1. EUDNYMUS, L.

Trees or shrubs with glabrous opposite leaves and caducous stipules,
Fls. mostly in 2—3-chotomous cymes. Disc Jarge fleshy 4—3-lobed.
. Ovary more or less sunk in the disc 3—5-celled, Stigma 3-—5-lohed.
Ovules 2 in each cell, cne ascending sub-basai, the other on the axis,
e Ner e than 2 Cansule 3_=5-celled and -lobed. angled or win
IATCI¥ MNOTC ORI & Sedpieiiic e P A SRR, &ALE

led or winged,
coriaceous.

1. E. glaber, Roxb.

A small dark-foliaged tree with coriaceous shining ell,, Ell.-ﬂblnng
or ohlong-oblanceolate shortly acuminate entire or serrate leaves 2—4
long and ercenish-white 5-merous flowers «3"—4"” diam, in dichotomous

long-peduncied mote or less twc_lvc-ﬂuwered opposite Cymes usuall. on

leaf scars on the older branches,

Masurbhanj: Simlipahar Mountains, chiefly along streams, above 2000 ft.] Fls.
May. Fr. not seen. Evergreen.

Attains 3—4 ft. girth. Batk light, nearly smooth. Blaze white then deep
crimson, L. sometimes obovate and atiaining 45 by 2-5” in exceptional cases,
ghining both sides, quite pglabrous, usually serrate in the upper half and with
arute entire base; sec. & very fine oblique and arched, abont 5, with shorter
intermediate, others incnnsp{cunus. Petiole -25—3", BStipules small glabrous with
brown hairy or fimbriate tips. Cymes sometimes apparently terminal in whichk
case single and a2 new shoot springs from its side, usually from the axils of leaf
gcajes on new shoots or special abbreviated branchlets, rarely oply 5—7-fld., some-~
times 27 broad and 15-ild. with slender divaricaie branches, Peduncles [—1-5%.
Pedicels articulate -2—5”. DBracts minnte lanceclate ciliate, Calyx sub-petaloid,

. orbicular. Pet. twice as long, svh-orbicular 127, short-clawed, minutely
denticulate. St. at the edge of the large conical 5-anpgled disc. Anths. very short.
Ovary S5-celled sight to its conical t»:éP, not deeply supk in ihe dijsc. Ovules 2 in
each cell, one sub-basal one axile. Capsule,?

2. GYMNOSPORIA, W. & A.

Shrubs or small trees usualy thorny with alternate exstipulate leaves
and axillary often ciustered dichotomous cymes of small fiowers; cymes
often much coutracted so that the flowers appear elustered. Disc
broad sinuate or obed. Ovary more or less sunk in the disc, 2—3-
celled with short style and 2—3 stigmas. Ovules 2 in each cell. Capsule
usually obovoid. Aril partially or entirely covering the seed or 0.

B.0.—13
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a. 1.. coriaceous orbicular or ohbovarce.

L. entire. Cymes contracted with long pedicels L. smarginetd.
L. crenulate. Cymes divaricate, not contracted 1, mantana.
&. L. lanceolate acuminaie or ovately-elliptic 3. rufa.

1. G, emarginata, Kotk Bali bhains, Boincha, Or, (from confusion

with Flacourtial.

A rigid dense shrub unarmed or usually with long straight sharp
thorns attaining 2—3 inches and leaves somewhat like that of a Berberis,
entire very corrceous ‘?,'fn{]“ﬁhf mostly obovate 1— 27 leng. Greenish-
WLILLE LILPWWL 1o ALl &

in very shorr cymes mostly on short branchlets 1n the axil of a thorn,

ST o mnrlieals domealer alaioscwmad
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Puri, from the Khandgiri sandstones in the north to the shores of the Chilka
Lzake {amang rocks} in the south!
Fls. Nov.—Dee. Fr. Jan—DMarch.

Sometimes only 3—4 ft. Branches sometimes zﬁgzag, Bark ‘PEIE grey. L. attain

tip pccasionally retuse, pale bencath; sec. n. about 3, greem, scarcely raised, very
reticulate between and at margins. Periole -17, Lower cymes often borne on the
thorns, opposite, only 3-ld. or once or twlce 2—3-chotomously branched, subsessile
with minute brown fimbriate bracts, uppetroost axillary often only-2—3-fid. and
aubsolitary.  Pedicels -3-—35. Fis, polygamons., Sep. minutely ciliate, Per. 23
times as long, 1™ oblong. 8t from beneath the pulvinate dise, longer in the
male than in herm. . Ovary in the m. small and sunk in the disc with 3 sessfle
stigaias 3 in fem. and herm, fls. exseried with conspicuous style and 3 obloug
stigmae. Capasule corigceous 3%, 3-goneus, pyriform, split about four-fifths to bage
-when ripe into 3 valves. Young seeds with a rudimentary lobed collar-like aril,
1—2 in cach cell, ripe ghining brown or reddish, 07—1” diam., aril spreading
and finally deciduous.

(I'be flowers in both F. B. £ and Bengal Plants are referred to as “Fascicled” in
contra-distinction 10 those of €. montana, which are sgnken of as “cymose,” but
this distinction does nnt hold i it implies that the fls. of this species are not

cymose).

2. G. wmontana, Benth,

A large shrub with the branchlets mosdy ending in therns which
often bear leaves and fowers, 1, corlaceouns groy-green cspeclaliy when
dry, 1'5—2-5” obovate oblanceclate elliptic or orbicular but always with
cuneate base rapering into the 25—4” long petiole, and rounded or
retuse at the apex, minutely crenulate. Fls. white 27 diam. in numerous
lateral 2—3-choromous cymes 4—I1” long. Fruit coriaceous sub-globose
‘2% diam, usually purple when ripe.

Behsr, Kurz,! not compmon; Parasnath, Anders, but the specimen has no
inficrescence and leaves not at all typical; it is somewhat doobtful,  Fls,, Fr.
Oct,—Der, Evergreen,

L. with 6—10 sec. n, very fine, but more visible than in emarginate. Capsule

3. G, rufa, Wall Var, lanfolin, Haines,

A large shrub or smali rree with sharp (axillary) thorns on many of
the branches, glabrous elliptic or ovately elliptic crenulate leaves 3—45”
long, obtuse or bluntly acuminate and mostly with acute base. Fli. in
axillary sessile, dichotomous or panicled cymes, ofien several from a
bracteate tubercle. Capsules 3-gonous, ‘25" diam,
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Ravines in the Sameshwar Hills! FL Marco—apnl® {J. W Hich). Fr. Nov.—-

Dec. .
Shoots papilloscly pubescent. Thorns -3 only or 1:5—2" on the same plant. L.

sometimes 225" wide with abeut 7—I10 fine sec. n, and other intermediate nerves.
very fincly but inconspicuously ceticulate beiween, crenatures sometimes obscure,
when young apiculate and then gerrulate rather than crenate.  Petidle 2257,
ten pink, minutely pubescent, base of leaf decurrent on the sides as ridges,
Stipules deciduous exceeding the petiole lanceolate, ending in a leng villous tip,
g abour 17 or when ];:-.'mil.:laf:a:lI up to 2-37, mi.uutelir pubescent, bracts ar the
forks minnte lanceolate acuminate. Sep. 5, very small, breadly triangular per-
sistent. Per* -08”, guborbicular-ovate with very broad base, venose. 51 5 av edge
of dise. Ovoles 2 in each cell from near the base. Capsule -3” long, coriaceous,
valves splitting about three-fourths of the way down. Young seceds with a collar-
like aril {it prelably grows up in older seeds),

Noxs.—Most of the sperimens of G. rufa in Herbaria and Wallichs types have
linear-lanceclate leaves or narrowly eil.-lanceclate and very capillary peduncles to
the cymes, when in flower attaining 2”7 long, though often much shorter and
invariably glabrous. Wallich says leaves lanceolate, acuminate serrulate. Corymbs

axillary capillary on capillary reddish celoured peduncles. Young branches of a
more or Jess deep red colour, glaucous,

3. CELASTRUS, L.

Scandent shrubs with alternate usually serrate leaves, Fls. polyga-
mous, in terminal or axillary panicled cymes, or racemes, 5-merous (exc.
the pistl), Disc bread concave 5-lobed. Ovary not immersed in the
disc, 2—4 mosdy 3-celled, stigma 3-lobed or 3-fid. Cvules 2 erect in
each cell. Capsule usually coriaceous. Seeds enclosed in a fleshy aril ;

albumen fleshy. Embryo erect.

1. C. paniculata, Wilid. Kujri, K., S.; Konjri Kharw.; Malkamni,
Malkangni, H. ; Maltangun, Th. ; Peng, Korsana, Or. ; Chiron, Mal.

* Pah.
A scrambling or climbing shrub with Jong lenticellate branches,
obovate serrulare 1leaves 1'5—8" long by 1—2'5” broad, green flowers
-12” ‘diam. in terminal panicled cymes and yellow 3-obed capsules *3”

long with red-arilled sceds.

Very m}nmnn in hedges, in all districts! Fls. April—June with the new leaves,
Fr. Oct—Jan

I.. sometimes ell. or oblong, always with 2 sheort sudden acumination, woung
{and young branchlets pubescent and bright green, base acute, sec, n. slender
47, petiole 2357, stipules minute deciduous. Panicles 2—6”, lanceolar, with
minute bracts. Sepals orbicular, erose, Petals ovate-oblong obtuse.  Capsule
globase or obevnid J-valved, 3—6-seeded.

From the seeds are obrained two valuable oils by expression and by distilla-
tion respectively. The fixed oil is used for burning as well ag for exsernal use In
theumatism, but is not considered so valuable as that obtained by distillation,
the so-called Oleum nigrum, which is used medicinally,

The fruit is sometlmes eaten hefore it is ripe.

4. ELEODENDRON, Jjacq. J.

Small trees or shrubs with DPE" sub-opp., or, on some shoots, alternate
entite or crenate leaves and white green or brown flowers in axillary
dichotomous cymes, often polygamous, 4—5-meroua, Stamens inserted

_ *Fls. described from dried remains which could not have been older than
September,
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on and near the margin of the large often lobed disc, anthers sub-
giobose. Ovary conical, base confluent with the disc, 2—4- (usually 2-

o

1 Our sPEcies} rarel? S5-celled, ovules 2 linear in each eell. Fruit a
drupe with one exarillate seed,

1. E. glaucum, Pers. Miri, K ; Niuri, §.; Raj jehul, Beng.; Ratan
gurur, Ghatw. ; Ged, Mutowar, Th.

A small tree with crenate or serrulate rarely (Ramnagar) coarsely
crenate-serrate leaves usually abour 5” by 257 and ‘ateral corymbose
cymes of small greenish-white or brownish flowers succeeded by neasly

dry oblong or obovoid drupes °3” long.

Throughont the whole area from the Rarmnagar Hills to Furi, commaonest in the
central tract. Fls. Sept.—Bec,, but also (feste Brandis & Couvke) Feb.—Aug., The
fruits may bhe found at most tfimes of the year and appear to ripen about Feb.
Evergreen, or nearly leafless March—April.

Burk grey, nearly smooth, thin, Blaze rather hard with dark red cuter layer
or (in old trecs] thick red-brown outer layer, then whitish and reddish on the
wood. The cut is followed aimost irmmediaiely by a flow of water from the
lower edge. 1. decp green glabrous, 2—6" by 1—3", ovate to cbovate, acute or
acuminate nerves slender.  Petl. -3—1%, cymes 2—4", peduncles long.  Bep. un-
equal orbicular. Pet, -13", oblong (from: lower part of margin being recurved),
dorsally pubescent. 5t on the lobes of the disc, straight ascending, finally gpread-
ing and recurved {prnbabli proterandrous),

A preparation of the bark is given in choleta (Camp.).

5. SIPHONODON, Griff.*

Tree with alternate leaves. Fls. in J—several-fid. divaricate cymes
axillary and from the old wood, 5-merous. Calyx with rounded sepals.
Petals on the disc broud-oblong. Disc filling the calyx tube with a
lobed margin. Filaments broad, inseried berween the disc ]obes,
flactened, arching over the pisal, anthers with very broad connective
bearing the oblique laterally dehiscing cells on the margin. Ovary at
first inferior, subsequently half-superior consisting of a whorl of seme
20---30 cells radially disposed, finally irregularly 2—3-seriate, each cellt
with one ovule horizontu) or inclined upwards or downwards, with
lateral raphe. S8tyle annular with five minute stigmatic appendages
apposite to the petals (there are also five smaller points alternating with
these, not noticed in the article quoted on p. 189, From the centre of
the annulus rises what locks like a stout style and capitate stigma ;
its use is unknown fits rissue is non-conducting), Fruir with coriaceous
pericarp, frm fieshy mesocarp and numerous wregularly arranged
radially compressed woody pyrenes. Testa very thin. Cotyledons large,
thick ; caulicle directed towards the axis.

The svary may be looked upon as morphelogically S-celled, each cell separated
between the ovules by secondary partitions and beceming irregulariy displaced by

growth.

1. 8. celastrineus, Griff.

A small erect glabrous tree with coriaceous somewhat distichous eil.-
oblong more or less crenate leaves somewhat resembling those of Crofon

*For an account of the remarkable structwre of the pistil in this genus, wide
Hooker, Trans, Linn. Soc. xxif, p. 133
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oblongifalius, white flowers "5—'6” diam. in 3-fid. or up to 7-fid. cymes
mostly from the old wood branches or trunk. Fruit broadly pyriform,
1:25—2" lon b{al—l‘S”. ' ‘

Ravines in the Rajmabal Hills, not common! Fis. April-June. Fr. ripens Feh.
Evergreen. . .
. It oceurs in Sikkim and wo doubi was found in Purncah be
of that district. _ _

Bark grey, slightly rough. Blaze thin grey, then yellow, white on the woad,
1. 48" by 1-5—3-5%, very shining above, acute or achminate with rounded rarely
acute base, sec. neslender about 8, depressed above.

N T, | N S
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FAM. 43. HIPFOCRATEACEZE.

Usually glabrous and usually climbing® shrubs with simple opposite,
rarely alt, often conaceous leaves without or with small caducous
stipules, Fls. usuvally small, sometimes very small, white, green or

ow, axillary clustered {often on tubercles) or in dichotomous or
dichasial cymes, regular. Calyx 5-merous, sepals more or less connate
at base. Petals S free, larger than the sepals, inserted below the disc.
Disc fleshy, sometimes very large and concealing the ovary. St 3 (rarely
2 or 4) inserted on the inner side of the disc with flartened filaments,
usuzlly uldmately recurved. Ovary on or sunk in the disc, 3-celled
with 3lobed sdgma. Owules 2—10 in each cell, sometimes 2-sexiate,

- ——— I praL g | S, |

ANatropous. Fruit e¢linier of three often verticad compiessed almosi

free dry carpels (samaras) or a berry, rarely a 3-lobed capsule. Seeds
Al SERPo [y s ™ . = r o -
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one Iaass,

Etect or scandent. Fr, baccate . 1. Salacia,
Bcandent. Fruiting carpels samaroid 2. Hippocratea.

1. SALACIA, L.

Small trees or (in our area) erect or scandent or sarmentose shrubs
with opp. (rarely alternate) entire or toothed leaves, usuglly exstipulate,
Fls. clustered axillary, often on small bracteate tubercles, rarely in
cymes. Ovary comical, sunk in the dise, style very short, ovules 28
in each cell, 1—2-seriate. Fruit haccate, sometimes sub-woody. Seeds

large angular.

1. 8. prinoides, DC.

An erect shrub about 3 fr. high resembling a “Fuonymus,” or scan-
denr, with 1wigs ridged from the decurrent hases of the deciduous
stipules, oblong or elliptic coriaceous faintly crenate-serrate Jeaves
maostly 2—3” long and clusters of 2—6 yellowish flowers axillary and
from leafless axils. Fruit a scarlet globose berry -5 with white viscous
flesh,

Puri, chieflty in the Scuth! Erect and bushy on the rock¥ chores of the Chilka
Lake but scand®nt in cthe forestl Behar, Prain. Fls. Dec—Jan. Fr. April.
Evergreen.

* By means of spirally growing rwige.
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Branches pale but small twigs sometimcs purple. L. sometimes 3-5, subacute
or shortly tapering {o i te; sec, It

3]

6-—10 very fine, scarcely visible ahove. Petiole +25”, Stipules deciduous. Pedicels
-}—15", arising from clusters of minute rounded bracts on very small tubercles,
Fls. -26” dirm. Calyx spreading, 08" dium., gamosepalouy whth delroid lobes,
glabrous. Pet. *1” ¢ll.-oblong or appearing obovate and clawed from the inferior
margin being reflexed and hyaline, inserted between the disc and calyx, Dise
very large pulvinate, -05° high and nearly as broad as the calyx, dented at the
base opp. the perals. 5t 3 inserted on the inwer edge at the top of the disc epp.
the grooves of the ovary. Fil. flat, finally recurved, anther terminal transverse
with 2 oblique cells confluent across the tep. Ovary conicsl, 'slightly 3-grooved,
base only immersed in the disc. Ovules 2 collateral in each cell, axile, horizontal
with raphe snperior. Style 0. Stigmas minute. Berry usually l-seeded, sometimes .
77 diam. and then 2-seeded, on pedicels -25—3" long. Seed light brown sub-
giobose 37,

Farma 8. Fls. only 1—2 axillary, Pet. ovate and some crenate with cordate
bage and distiner claw. Seandent shrab, Teaves sub-antire.

Maslst Fls. Dec. The shape of the petals corresponds with that described by
Lawson (S. princides, DC) in F. B. L

2. HIPPOCRATEA, L.

Unarmed small trees or climbing shrubs with opposite, ofren coiled
branches sometimes resembling pinnate leaves with opposite spreading
often toothed leaves and small rhree-cornered caducous stipules, Flowers
often very small in axillary forked cvmes or sometimes terminal and
panicled and in scorpioid cymes. Petals coriaceous or thick and fleshy.
Ovary seated on the dise or sunk In i, sometimes concealed by the
filaments, nattowed into a very short style, ovules 2—I10 in each cell,
often 2-seriate. Fruit with three winged lobes which are usually
dehiscent through their centre and with few vertically compressed
winged sceds,

ﬁzwn 1-5--3" long. Samaras 1—1-5 ). indica.
ves 3—55" lony. Samaras 2-—37 2, arborea.

1. H. indica, Willd.

A rambling or scandent shrub climbing by means of its coiled branch-
lets, with quite glabrouns elliptic or somewhat obovate shallowly crenate-
serrate leaves 1-5—35%, and minute yellow fragrant Smerons fiowers
crowded on the branches af axillary and terminal dichasial or 3-choto-
mous decompound cymes which are “75—2” broad. ¥Fruit 13 oblong
samaras,

Puri, rather common in open jungles (Baghmari; Jaimangal, Kuburi Hill, etc}!
Behar, Prain ; Fla, April, Dec.

Twigs either grey or brown, glabrous. L. rarely lanceslate shortly, often
biuntly, acuminate with cupeate base, sometimes nearly entire; sec, ™. 4+—35 very
fine curved, recticulate venules impressed, marginal nerve distinet fellowing the
servatures.  Petivle slender -2—3%, Sdpules most minnte, of (—3 subulx, cadu-
cous. Cymes broader then long (exclnding the -3—8” long peduncles) with sub-
sidiary branches in the axlls of the main forks, Bracts linear-lanceolate 115
Inm., decurrent as minute ridges on the branches. Fls. 25 mm. diam. BSep. ol
ovate or oblong ovare -7 mm. papillosely ciliate esp. at baser Pet. 1.5 mm.
Hnear-oblong, marging inflexed when dry. Disc cup-shaped, thin, with a midute
free spreading border. Ovary with 3 prominent lobes above the level of the dise

Bir

with conical tip about 8k lang as the fiattened stamens. Samaras oblong 1—1-57.
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- T L TMamanahar }1
&, K1, Arporea, it LfAamaliandl, *

A very robust rambling shrub with branches ar wide intervals,
cdimbing like the last, smaller branches distichows and looking like
innate leaves bearing usually only 3—4 pairs of leaves 3—3%3” long,
which arc oblong smooth shallowly crenatc-serratc with short abrupt
acumination and rounded or sub-acute base, Migute greenish-vellow
5—6-merous flowers in decompound cymes 1:5—3-5” broad. Cymies {in
my specimen) with numerous bracts on the pedicels. Bracts with
blagk glandunlat nfinute deciduous tip and teeth (as in the leaves)

Forests of Rammnagar] Fls. Nov—Dec. (and possible later). Fr. June—Sept.?
(eld dropped frufts found in Nov.). “Fls. July. Fr. March,” Roxb.

Stems atcains 2-5 ft. in girth. Wood structure normal. Rark grey, somewhat
flakinp in squares in ol trunks. Blaze pink. L. attain 77, shining, glabrous,
crenatures with deciduous black points; sec. n. 6—8. Petiole -3—7". Cymes as
in last but stonter and comparatively fewcer-flowered. Bracts lanceolare.  Fls.

smaller rhan in Jast with sub-erect petals 12 mm. long. Sep, microscopicaily
crenplate and sometimes with black deciduous tip and teeth, back puberolous,
Branches of panicle woody in fruit. Ovary more sunk in the dise than in H.
indica, very slightly lebed and ovules below level of top of disc, 2 in each cell,
axile from near the base (as in H. fndice). Samaras oblong, 2-25—3" long and
787 wide with cuneate base, brown, with |—2 ovate seeds at the end.

FAM. 46. RHAMNACEZXE,

Trees or shrubs, often scrambling or climbing, furnished with tendrils
in Gouania and Helinus {and rarely with coiled twigs in Ventilago),
frequently spinnus or prickly, L..simple, alternate, rarely opposite
(Scutia}, frequently basal-nerved. Stipules small, deciduous or changed
into prickles. Fls. small, green of yellowish, in axillary cymes or
running out into cymose panicles, Calyx 4-—S-merous, lobes triangular,
valvate, often keeled within, Petals 4—-5, rarely {}, inserted on the
margin of the disc or on the throat of the calyx-tube (hypanthium),
which is usually filled or lined with the disc, usually very small and
often hoaded over the small stamens, which are alwayé inserted opposite
to the petals under or on the margin of the disc, and are hence fre-
quently perigynous, Anthers 2-celled. Ovary free or sunk in the disc,
usually superior in fruit, but inferior in wibe Gouanies, 3-, rarely 2—4-
celled. Style short simple, rarely cleft. Ovule | in each cell, erect
anatropous. Fruit capsular or drupaceous, sometimes winged, 3-, rarely
1—4-celled ; albumen fleshy, rarely 0. ITimbryo large erect,

A. Fruiting calvx hvpogynous or perigynous. Tendrils zbsent.

1. Fruit samaroid. E'marmed climbers . Ventilaga.
2. Fruit a drupe with a 1—3-celled stone.
Erect or climbing, armed with stipular prickles . L Zizyphus,

3. Fruit baccate or drupaceous with Z—4 pyrenes.

Leaves alternate. Disc usually thin . . -~ 3 Rhamnus.
Leaves opp.sor sub-oppasite. Disc usually thick 4, Scutia.
B. Fruiting calyx epigynons, Climbing shrubs with tendrils.
Fls. in paniculate racemes. Fr. 3-winged . 5, Gouanta.

Fls. in peduncled cymes. Fr. dropaceous . 6. Helinus.
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1. VENTILAGO, Germm.

Scrambling or climbing shrubs occasionally with some of the branch-
lets coiled into woody tendrils or hooks, = L, pentninerved entire oF
toothed, sub-bifarious stipules caducous, ¥Fls, small greenish, 5-merous,
2-sexual, in terminal and axillar panicles. Petals cucnllate or con-
duplicate over the ctamens. Anthers short, sometimes shortly horned.
Disc filling the calyx-tube below and lining it above, with a short free
margin. Ovary sunk in the disc, 2-celled with a short thick 2-fid style

which develops in fruit into a large linear or oblong wing ahove the
globose nut.

1. V. maderaspatana, Gzrin. Bonga-sarjom, K, S.; Keonti, Kharw,
(Jr.» Petchuri, Pirchule, Or ; Pirti, Rai-dhani, H.; Rakto-kai
{Blood-eater, from the red cracks in the bark), Rairni, Raktapita,
Beng.
Widcly scandent with long sarmentose hranches, bifatious elliptic or
oblong usually acuminate leaves about 57 long, yellow sornewhat pubes-
cent, and tomentose or pubescent fascicles of small yellow-green flowers

i r1e] A TH e ut;'l"lr-_rnr‘ Fimrie 3
l.lu:.:..n.u\..a. = LG 1!141&\..14 LLLlakL &
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en the disc-like calyx,

Throughaut the Cepiral and Southern area, chicly on the edges of forest
glades and along streams. Chota Nagpur and Santal Par., frequent! Sambalpur!
Mavurbhanj! Orissal Fls, Sept—Mgareh, Fr. March, Evergreen.

Bark dark grey, furrowed, with red in the furrows. Stems oftep 2 ft. ginh,
branchlets puberulous or glabrescent, often pale. L. 3—553" by 1.3—2-5", some-
times ovate or ovaie-lanceplate csp. at base of the twigs, often cremate or crenats-
serrace, with 6—8 very slender but distinct sec. nerves and very fine numerous
parzllel tertiaries, Peti. ‘257, Panicles pubescent. Calyx-lobes sharter than the
tube. Petals obovate-spathuiate, 0037 long with produced mid-rib, Disc, pearly
glabrous or villons, Wing of fruit linear-oblong, 1-2” long, coriaceons, glabrous.

Bark vields good cordage fibre. The seeds are said to be eaten when cocked
and the oil cxpressed from them is used in cosking, Campbell says that the circi-
nate woody tendrils are worn as charms by the Santals,

&

2. V. calyculata, Tl Same vernacular names as the last

Closely allied to the last and often treated as a variety of that
specics. The branchlets are more pubescent and the leaves often yellow
tomentose, usually much more ovate and obwse, rarely acuminate,
often rounded and fewer secondary mnerves (#—5). Panicles densely
pubescent. Fls. said by Gamble to be larger than i the last and disc
villous. Nut girt to the middle by the calyx-tube and vellow pubescent,
wing often ‘5" broad thus becoming oblang, pubescent,

Throughout the area. Bettizh (but the leaves are glabrous and it appears
intermediate). Monghyr! Chota Nagpur and Santal Parg., frequentl Angull
and other parts of Orissa, frequent!

Fls. Sept.—Nov. Fr. Feb.—April. Same uses as the last, the Indlans not
distinguishing the two varieties.

2. ZIZYPHUS, Juss.

-

solitary or ired prickle,s; when paird one l.’mull}r straight and the
other hooked. L. sub-bifarious entire or roothed, basal-nerved. Fls.
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in axillary fascicles or cymes or cymes forming terminal panicles.
Calyx 5- rarely 4- or 6-fid, lobes spreading triangular keeled within.
Petals very small, ultimately with the stamens reflexed, sometimes 0.
Disc more or less filling the calyx-tube and often raised as a cushion
above it or with a thin free margin under which the stamens are
— inserted. Ovary immersed in the distc 2—4-celled. Styles 2—4, freeor
partialty united. Fruit a drulxz, sometimes nearly dry, with a 2—3-
rarely 1- or 4-celled stone, Albumen scanty or 0.

A. Cymes or fascicles axillary. Petals present.

1. Erect t_ees or shrubs.
a. Peduncles of cymes O or shorter than the pedicels.

Styles mostly 2 only. Fr. vellow or red.

Tree. L. denscly tomentose beneath. Fr. -6—17 . ol jujuba.
Shrub. L. mostly ellipric, tomeniose beneath, *3—15%.
Fr. -3* var, fruticosa.

Shrub with slender zigzag branches. L. meostly orbi-
cular, grey-tomentose beneath -3—7%. Prickles very

slender 2. nummularia.
b, Peduncles mostly longer than the pedicels, Styles 2—4,
mostly 3. Fr. preen. ‘Iree 3. xylopyra,

2. Scramblers or climbers. Styles mostly 2.
L. silky bepeath, Ped, hardly any. Fr. small black 4, cenoplia,

E. glahrous. Cymes peduncled, forked 5. funiculosa.
B. Cymes panicled, Perals 0. Tsually climbing. Fr. white 6. rugosa.

1. Z. jmjubs, Lamk Janumjan, K.; Dodari, M.; Dedaeri-janum,
Jorn-janum, 5.; Dhani, Kharw, ; Baer, H. ; Ber, Bar, Beng.; Boyet,
Baro-koli, Or.; Jujube, “Plum” of Anglo-Indians.

A small tree often with drooping branches and oblong or ovate dark
een leaves 1'5—3" long densely tomentose beneath, small green
owers in dense axillary tomentose cymes or fascicles, and yellow or
red fleshy drupes -5—75" diam.
Appears indigenous on the Ranchi-Lohardaga
Tl] e s T 0 e &y e 15, ™=

Eaveﬂ March—April.

Attaing 2—3 ft. girth with grey or pearly biack rough bark, DBlaze thin brown
then thick dark pink. Twigs tomentose with geminate prickles er often unarmed
in old trees. L. with a white or red tomentum benecath glabroue shining above,
uspally minute serrulate or apex distinctly toothed obtnse rarely acute with an
oblique 3-nerved base. Cymes -5-—75” long, sometimes with a short peduncle
under 25" long. Fls. -2-—25” diam. on pedicels longer than the peduncle Pei.
spathulate white concave. Ovary cells 2 and style 2fid. Fruit globose ot in
garden varieties ellipsoid, always ellipsoid when very voung, stone 2-celled.

The fruit iz cater, it is believed to purify the bhlood. The bark contains much
tannin and is a remedy in diarrthcea and when powdered is used for dressing
unhealthy wounds.

ghats! Largely cultivated and
Ut Fro Jam—March. Renews

Var. fruticosa, Haines, Janumjan, Ho.; Bakuvra, Bakula, M.; Kurie-
rama (Vulture’s talons), S,

A densely branched thorny shrub 3—4 fr high. L. often symme-
trical mostly elliptic "75—1'5" long sometimes ovate or suborbicular,
minutely serrulate or with 3—more coarse teeth near the apex. Stipular
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prickles geminate, straight one slender, 35" long, the other much
shorter, *15”, stouter, curved. Fr. petioles '1—'12", Cymes sessile, Fls,
"18-+25" diam., rarely 4-merous, Pet. oblong-spathulate concave, Fr.
globose yellow or red ‘shining -3—5" diam. '

Common and often gregaricus in waste plates, railway embankments, etc.  From
N. Champaran to Puri and Sambalpur! = Fls. Aug.—Sept. Fr. Nov.—Feb.

It ia largely used for fencing. The fruit is eaten but after being dried and
pounded is chiefly used for a gherbert in the hot weather.

2. Z. nummularia, W. & 4. Syn. Z. rowndifolia, Lamk. ; Boyer, Or.

A somewhat smaller shrub than the last with more constantly zigzag
and morc slender branches, leaves mastly orbicular and often retuse
only ‘5—-75”, mostly white or grey tomentosc beneath, sometimes also
grey pubescent above, stipular prickles vety slender especially the
straight one often 6" (though sometimes the prickles of fruticosa are
as slender). Fls, '14” diam. Petals very broadly spathulate, lateral
margins very slightly inflexed. Fr. ‘37 diara. This is also said to differ
from the last by the !0-lobed disc being pitted oppositc each lobe
whereas that of Z. jujuba 1s grooved. (I have not becn able to confirm
this characrer.)

On coteon soil, western Angul and Athmaliik! Fls, Qet.—Dec. Fr., Nov.—Feb.

3. Z. xylopyra, Willd. Karkat, karkata, K., §.; Kankor, Kherw. ;
Ghatali, Khond ; Kat-ber, H. ; Ghont, Mal P. ; Ghot, Ghonto, Or.;
Goit, Bhumij,

A small usually straggling and thorny tree or old trees nearly thorn-
less, with broadly elliptic or ovate leaves 1'5-3” long more or less
pubescent or hairy beneath, sometimes woolly when young. Fls. *18—2"

- . 0 €
the bright green leaves of the new shoots rarely (from leaf-suppres-
sion) in flexuous panicles up to 4” long, romentose. Fr. globose 1—1-5"
diam. deep-green when ripe, sometimes tomentose, 2-—4- usually 3-celled
with very hard stone.

Not common in the Northern area, CEI:I'ET:—II and Southern areas very commob,
jra ri! Anull ‘ Samlpur! Orissa Ettes, cm'nn, Cr. Fls. Ail—-—
June, The froit ripens in January or up to a vear after flowering, Deciduons and
renews its leaves Apriil—May.

Bark grey or brown with thick oblong scales when old, blaze thin crimesotr
streaked with white. Shoots tomentese and often unarmed, L. glabrescent above
or somewhat permanently puhescent on the nerves, rounded or cbtuse, serrulate,
rounded or subcoprdate at the somewhat oblique 3-nerved base. Fls. sometimes

4-merous, Pet, spathulare hoeoded. Disc flat persistent. Style shorily 2—&fid,
very minute at first, ovary gqunickly rising up above the disc on fercilisation and
ST T T 'I'If"‘lﬂ“ *‘11-

aterle alanoorfne Bavhireh e3vwn that the valves of ths nwr
Ary.s SAODNgArIng. S[ORDUTEND Sa¥s Lilal 20 YRIVLE L LT QUL &epalatec Wailll 1448

has been exposed for some time to the weather,

The fruit and bark have for a long time lbeen employed for tanning by the
Indian tznners apd it has recently come again into minence at the Esgciet
Tannin Researck Factory. Mr. Fraymouth stated (lﬂl?}rothat trken at the right
time the fruit may vield as much as 20 per cent. and believed thet it constiiuted
the cheapewe tannig . India. The kermel of the frmit is ¢aten. The wood 15 said
to be hard and defeble, reddish brown, but Gamble save not guite as good as that

of 2. jutuba. dgdnone of the woods uged by the Kdla to obain fire by friction.
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4. Z. cenoplia, Ml Dathora, Kharw. ; Makai, H.; Siakul, Benp.;
Burukoli, Kontaikoli, Or,

A straggling thorny shrub becn_min a hlrge. clirﬂhf:,r ft:_stnnning the
highest trees, the trunk armed with large conical spine-tipped woody
bosses. L. obliquely ovate, evate-lanceolate or oblong-ovate 1--2-5” with
copious brown silky appressed hairs bencath. Cymes axillary under
3% lopg brown tomentosc. Fr. small hlack succulent -25 diam. Stone

rugose compressed, 1-rarely 2-seeded.
vghout the provinee; commonest op sandy 20ils; Berdahl  Parneah!

Singbbum, not commoen! Freguent in Gangpur, alse in Manbhum, Hazaribagh,
Ranchi, Palamau. 8! Common throughout the‘Sﬁuthern area! Fls [une—Seps.
Fr. Nov.—Dec, Evergreen, new leaves Feb.-—April )

Twigs brown-tomentose. Prickles usually solitary small and hooked or with
one nearly straight. L. acute or sub-acuwminate entire or fainty crenate with v
oblique 4 5-nerved hase and very slender oblique silky sec. n. Peticles slender,
172—-3”. Petals cucullate. Ovary 2-celled.

The branches ate used for fencing. The friit is eaten. A motbid condition ie
common bearing dense fascicles of small branches and tiny leaves, believed by
Mr. Hole to be anaiogous to the candition of “spike” in Sandal.

5. Z. funiculosa, fTam.

A scrambler or climber with glabrous oblong to clliptic-lenceotate sometimes
ovate congpicuously acuminate leaves 2:5—3-5 long, with 3 meim:nt and usually
2 finer basal nerves, intermediate venation very fine apd close giving the leaf a
characteristic transversely striate appearance. Cymes peduncled, 7—2" long,
dichotornous brown pubescent, sametinmes panicled. Fruir oboveid densely romen-
tose when young or globose, older glabrous, <37 diam. Fis, Jan-—April, Fr. May,

Puri? {1 have a single specimen marked Puri, 1915, but as I collected the same
species in Burmah in 1214 the label may be an error and I have no field notes in
cennection with the Puri plant.}

8. Z, rugosa, Lamk. Sitka, Tsirka, K.; Sekra, S.; Pituar, Karail,
Kharw, ; Hohnoi, Mal P. ; Konrai koli, Tinkoli, Oy,

A large shrub or small tree with long dent or, in favourable
localities, widely scandent branches, large elliptic 3—5-nerved serrnlate
usually cordate-based leaves attaining 6” by 4'5” or more, and large
tomentose paiicies of greenish-yeliow flowers arranged i peduncied
cymes or the lower cymes axillagzr. Fr. '3—'5” diam. white fleshy with
a thin-walled I-celled and [-seeded stone. '

Threngheur the whole arca from Bettiah! and Parneah! to Sambalpur! Angul!
and Puril Ascends to the tops of the mountains but usvally oceurs near ravines,
nowhere very abundant. Fla. Feb—March, Fr. May—July. Sometimes nearly
deciduous, renewing its leaves in May, or evergreen with new shoots in Jan.—Feb.

Young parts all tomentose. L. sometimes glabrescent or permanently brown
pubescent bencath, apex rounded. One stipule usually a short prickle the othey
triangular and cadncous. Fis. -Z-—25”, petals 0.

The fruit is earenn and ie palatable. *““The powdered bark mixed with ghee is
app}ir_-d to the swollen cheek o toothache and for wvlcers in the miouth,"” Camp,

3. RHAMNUS, L. Buckthorn.

k| . .
Shrubs or small trees, L. penninerved but often with 2 secon
nerves from near the base. s, fascicled in the axils of leaves or

P P LT Ty wme ey e Y110 g f R o i e SR Ty e
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urceelate or rurbinate, lobes 4—35, kecled within. Petals 4—3 minute
or . Disc lining the tube with thin margin, not swollen. Qvary free
3—4-celled. Fruit 2—4-celled, with 2—4 pyrencs, girt at base by the
calyx ruke, sometimes lobed,

Erect rigid. L. mostly under 3 long lanceolaie 1. dahuricus.
Sarmentose or erect. L. mwostly 4—6% oblong 1. nepalensis.

1. R. dahuricus, Pail.

A small bushy rigid ee or large shrub with smooth bark like rhat
of a cherry, branches clothed with abbreviated closely sgarred branch-
lets and sometimes ending in a sharp thorn, leaves small, often fascicled,
“7—3” long, young pubescent. Fis. minute solitary or fascicled in the
axils of bud scales of filiforin pedicels -2 long,

Rocky places on the Newerhat plateau. Fls. March—April, Fr, May—June.

Disinb.: Himalayas and Ghats of Western Peninsula.
- i 7 i e
ubescent on the nerves beneath ; sec, n. 3-8, tertlaries very reticulate impressed.
ti. elender, -1—3%, Stipules filiform, pubescent. Fls. l-sexual (sometimes poly-
gamousr). Calyx (ube -057, lohes 4, -077, caudate, 3J-nerved, Pet. spathulate
about half as long, Fil, shorter than petals. Fruit obovoid, somewhar compressed
and faintly 2-lobed, +15” long seated on the hemispherical or patelliform calyx-
tube.  Pedieels and twbe minurely pubescent.

2. R. nepaiensis, Lawson,

A large suberect or rambling shrub with long brown sarmentose
branches, sub-bifarious oblong acuminate serrulate shining leaves 3—6”
rarely 87 long often interspersed with much smaller ones, petioles
slender, Fls. smaill green pubescent fascicled in simple or compound
racemes often with large feliaccous bracts. Capsule "25—'37 at first
rather succulent, broadly obovate, 3-lobed when dry,

High mountains of Orissa, Meghasant 3500 ft.! Fl. June—July. Fr. July—Nov.

Distrib.: Himalavas to Duars and Assam.

Branches dotted with prominent brown lenticels, young parts pubescent, L.
glubrons with tufis of hair in the axils of several of the sec. n. beneath, base
rounded obruse or subacute, often rather unequal, Sec. n. about 6 of which 1 or
2 close to base, conspicucus but slender slightly curved, very oblique terciaries
very fine. Petiole -3—7“, pubescent or glabrous. Stipules subulate, caducous
above and leaving a rounded base. Racemes pubescenr. Fls. shortdy pedicelled.

Calyx lobes 5 lanceolate acute, Tet. 5 oblong concave over the stamens, caducous.
Seeds brown shiming oblony 2-sided within (fide Wallick).

4. S5CUTIA, Commers.

Shrubs, nsvally armed with sharp hooked axillary, not stipulary, thorns
and opposite or sub-opp, coriaceous penninerved leaves. Ir is usually
said to differ from Rhamnus by the disc filling, not only lining, the
calyx-tube but the character does not hold good as the disc is often
quite as thin as, and closely resembles, some species of Rhamnus.
Ovary nearly free, 2 (—3)-celled, base slightly sunk in rhe receptacle and
the solitary ovule in each cell erecr from the base. Fruit dry or very
fleshy with 24 crustaceous pyrenes. Seed compressed with thin or
ne albnmen and plans-convex fleshy cotyledons.
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1. S, Illjfl'ﬁl'lﬂ., Kurz, Syn. S, indica, Bfﬂgﬂ.

A considerable shrub formidably armed with very sharp recurved
axillary thorns, small shining npﬁlsite, sub-opp. or alternate onc-nerved
leaves mostly about 1 long, smali white flowers *15—2" diam..fascicléd
on very short peduncles and green berries *3—4" diam. which ufnmawfy
bécome dark blue.

Scrub jungle near the Chilka Lake! Fis., Fr, April—May (probably also at
other times).

Twigs glabrous, or grey with guite microscopical hairs, younger marked with
lengitudinal stipular raised lines. Thorns often 5% long, but these on flowering
branches may by undeveloped. L. -8—27 long, elliptic or ell.-ohovate ebtuse or
rounded both ends, waucronulate, Mid-rib strong, sec. nm. 3—6, very fine green,
topressed  boneath {not when  dry), soun  ceticulate, Pedole -1—37  slender,
Stipules fattened subulate -1”. ¥ls. -6 axillary, appearing fascicled, but
umbhellately cymose on very shorr peduncles (32—1“ long, which slightly elongate
fup to -1-—25%) in fruit. Pedicels 057 bracteate and 2-bracteolate at base. Bracts
brown hearly as long as pedicels, ovate mucrenate, bracteoles smaller. Calyx -18”
{# mm.) long including tube, lobes as long as tube, 5 lanceolate keeled within below
the sclid trlangular tip. Pet. minute, broader than long, deeply emarginate and

minutely aniculate in the einug, sides inearved round the ehore fartened ':I‘i;‘!ng'_ll.ﬂ.'.r

- A lail iar 21 Siiltms, Fakawy LR AAL Lt )

filaments and base of anther which exceeds the petal. Disc thin lining the tube.
Ovary base slightly sunk in treceptacle and constricted above it, glu%mse above
constriction with stout conical style and 2 (—3) apical stigmatic surfaces. Ovarian
cells in base of ovary mﬂst‘lfy below the globose poriion. Frult 1—3-celled and
-seeded, zeated on the patelliform calyx-tube,

- ST TARIT A ¥
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Unarmed c¢limbing shrubs with the ends of the branchiets often
modified into tendris. L. aiternate, stipulate, Fls, small pelygamous,
fascicled on the rhachis of spikes or racemes which are sometimes

nicled. Fls, 5-merous (exc. the ovary). Disc more or less filling the
calyx-tube with 5 processes alternating with the sramens. Ovary sunk
in the disc, 3-celled, style 3-cleft. Fr, inferior 3-winged or sharply
angled, coriaceous, splitting into threc cocci through the wings and
alltli-a‘ving a stender axis. Seeds with hard shining testa and fleshy

bumen.

1. G. leptostachya, OC. Bitkil-chand, S.; Ramduri (teste Gambie);
Rakta Pirchali, Or.

A tendril climber with green branchlets, broadly ovate cordate
coarsely crenate leaves and green flowers fascicled on the rhachis of
simple or panicled terminal racemes, and 3-winged capsular fruits.

Chiefly along nalas and ravines in Central and Southern areas, Purncah!
Chota Nagpur, not very common! S.P.{ Mayurbhanj! Angul, frequent! Puri!
Fls. Aug-—Sept. Fr. Nev.—Dec. Usually deciduous in the dryer localities and
repews leaves March-—April, praciically cvergreen in Asgul. The old dry apen

fruits may sometimes be found up to March,

1. 2-5—5" by 1'5—-4-3” shining above, nearly glabrous cxcept on the 6—7 smong
géc, n. of which the lowest are hasel, crenatures glanduﬂm Petiole 1—2-5,
Racemes 6—8”, pubticent. Frt. -3—-5”, broader than leng, top emarginate crowned
by the calyx. black, comptressed, broadly ovate-oblong -177,

The bark is used {ground np) far broises in Mayurbhanj.
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6. HELINUS, E. Mcyer

Unarmed.climbing shrubs with some of the branchlets medified into
tendrils. L. alternate entire with smail deciduous stipules. Fls. small
in pedulicled cymose umbels, 5-merous {exc. ovary). Disc filling rhe
calyx-tube, epigynous and ovary inferior, 3-celled with short Scle'ft
style and small recurved stigmas, Fr. drupacecus with a thin mesncarp.
the putamen ﬁna”}r separating Inta 3 crustaceols pyrenes or cocel leav-
ing the remains of the three septa, cocci ultimately dehiscent. Seeds
with fleshy albumen and large flat coryledons.

1. H. lanceolatus, Brand,
A bright green slender climbing shrub with ovate or lanceolate acure
1-25” and very numerous small Owis §
in slender peduncled cymes which are axillary or paniculate by redur:-
tion of the leaves. Fr, -25-—5" diam,

Grassy valleys and sides of rocky ravines, Singbhum, pot commen! Ranchi,

Neterhat! Santal Pt Fls. Jan—April.  Fr. April—May.
Branches finely ridged pubernfous. L. glaucous  beneath, those on the

inflorescence much reduced, 3-nerved with |—2 se¢. n. and reticnlate nervules,
Stipules 057, Fis, -12-—27 djam., shallow. Peals oblong whitish foldecd round

the stamens which are inserted on the free margin of the disc with exserced
anthers. Fruiting peduncle broadened abhave,

FAM. 47, AMPELIDACEZ.

Erect or climbing herbs or soft~wooded shrubs, rarely small trees.
Branchiets often transformed into tendrils in the Vines (Vitis)., L.
alternate, simple or compound, stipulate with petiole often sheathing at
the base. FL small in compound inflorescences, regular, oftcn poly-

gamous, sometimes dicecjous, “Calyx small 4—5-lobed or truncate. Petals
4—3, hypogynous or perigynous, valvate, sometimes falling off as a cap
without expandmg ({,al}rptrate) Stamens isomcrous and opposite to
the petals, sometimes perigynous, on or cutside the disc, anthers 2-
celled, introrse. Disc large or small, sometimes tubular and lohed.
Ovary free or the base sunk in or surrounded by the disc, 2—6-celled,
with |2 ascending anatropous ovules in each cell with the raphe to-
wards the axis. Stgma simple or lobed. Fruit a berry. Seeds with
copious hard albumen. Embryo short basal, cotyledons ovate.
Nore.—Both the tendrils and the inflorescence in Vitis are morphologically main
axes which pet thrust aside with the growth of the stronger axillary shoois and
thus often appear leaf-opposed,
Climbers, Stamens free on a hypogynous disc. Ovary 2.ceiled 1. Vitis.

Erect. Petals and stamens perigynous and outside a lobed
tubular dise, Ovary 3—6-celled 2. Leca,

1. VITIS, L. Vine,

Herbs or shrubs climbing by means of a modification of the stem
r branches into tendrils, Whl(‘.‘l‘l mmetlmes bear the inflorescence. IL.

-!_._1- . U [ —— . A [ Y-
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Petals often calyptrate. Disc of glands or lobed or annular, Starmens

Ovules 2 in eac}; cell. Berr)r 1—4-seeded.*

L L. simple, often angled or lobed,
A. Fls. 4-merens (or ovary 2-merous}.  Fli. Z-sexual.
Inflorescence not bearing tendrils (Cissus)®
1. Branches jointed, very thick and fieshy, anged L. quadrangularis.
2. Branches nornal.
a. L. glabrous. Somewhat fleshy herbs,

[] . = (i, ¥
half way up by the disc.

Ste.n very glaucous, glabrous 2. repens. ?

Not glaucous, sterns more or less bairy 3, assamica.
b. L. pubcscent or tomentose,

‘L. 2—4”, as broad as long, with short pubescence 4. vitiginea.

L. 16", ovate, tomentose, Cymoes lmfuoppnsnﬁ 5. adnalg,

L. 5—8", broadly ovate or orbicular, young
tomentoscly hairy. Cymes often panicled on

leafless Lranches in flower 6. repanda.
B. Fls. mostly S-meroys, polygamous, Infl, tendriliate.

[r PR Ry fET
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L. scarcely lubed, woolly beneath when young 7. lanata,
2. Perals expanding (Ampelocissus)*
Leaves angled or lobed, glabrous 8. latifolia.
Leaves deeply lohed, tomentose 9. tomeniosa,
11, L. 3-foliolate. Inflorescence tendril-bearing.
Fls. 5-merous. Petals expanding [Ampelocissus) 10. divaricaia,

HL L. 3- or 5—7-feliolate. Inflorescence net hearing tendrils.
¥ls, 4-merous.
A. Fls, polygamous er dicecious.  Petals or their tips
spreading, Stigma Jarge 4-lobed, Seeds furrowed,
without reep pits {Tetrastigma).
1. L. all 3-foliolaie, Sdgmatic lobes not papillose,
a. Fls. vevy amall, pet. with a dersal spical spur
Disc large but thin, evary glabrous ' 11. bracteslata.
b. Petals not spurrecd, sometimes mucronulate,
Cymes very short. Disc rather thick. Owvary
pubescent e . e s 12 anpustifolia.
Cytnes divaricate. Disc 0. Ovary plabrous . 13 alcicorre,

2. L. mostly pedately S-foliolate, Stigma papillose 14, lanceolaria.

B. Fls. 2-sexunal. Pet. connivent or spreading., Stigma
minute. Seed with 12 pits covered by a mem-
brape {Cayratia),

1. L. all 3-foliofate,

Herbaceous, rather fleshy. Lflis. hahry 15. !"'fﬂs"ﬂ*
2. L. mostly digitately S-foliolate . 16, auriculaia.
3. L. mestly pedately S—7-foliolate, hairy 17. pedare.

* Nore.—Planchon in his monograph divided Vitic up into 2 number of genera
and thls zrrangement has been adopted at Kew and in the Madras Flora, These

genera are shown in brackets above, but the genus shown in one Rey for.the
convenience of Foreaters in the feld.

1. V. quadrangularis, Weil. Syn. Cissus quad:ranguplaris. L.; Har-
jora, Beng.; Harbhanga, Or,

A fleshy cactuslike jointed climber with 4-winged internodes and
a tendril at some of the nodes, bearing in the rains and cold season
short-petioled cordate leaves 1—2'5” long and broad. Fls. greenish-
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white in short peduncled small glabrous umbellate cymes. Berries .25
diam,, red, l-seeded.

Not véry common. Puri, both in the north and common gr racks near the
Chilks Lakel Angul, near viliages{ Fls. r5. Fr. cs. Deciduous.

Stems ofren 17 diam, sometimes festooning trees, L. very broadly evate ar
reniform, tarely lobed, crepate-serrate, glabrous, leal-opposed.  Stipules foliaceous,
ovate. Tendrils sitnple, Cymes with 3—§ umbeliules, Seed fissored (Roxlb.},

The young shaots are eaten,

2. V. rvepens, W. & A. Syn. V. glauca, Weallich’s No, 5990a ; Cissus
repens, Lamk,

A weak glabrous sucenlent traler with very glaucmis white (lcss so
when oidP sterns %nd sagittate or ovate cordate and acuminate quite
glabrous leaves 2—5 long with rather distant sinall teeth, stipules large
membranous amElexicaul broadly-ovate or ~oblong, crumpled or broken
off when old. Cymes leaf-opposed irrcgularly umbellate, 127 long,
glabrous or minutely hary. Ffs. small 2-sexual. Calyx prominent cam.
panulatc or saucer-shaped, subentire, much as in V. assamica. Petals
4 white, suberect, lanceclate, -08—1"; tip hooded, acate. Berries black,
juicy, -2—23" diam. Seed I, .27 long, globose pyriform, somewhat
facetted or with raised reticulations, noet scaly.

Mals of Orissa, rather rarcl Fla, July—Sepr. Fr. Nov.—Dec. New shoots
appear in April and May., Distrib.; E. Bengal, Sikkim, Chittagong to Burma, also

Madras.
Stems somewhat compressed waxy S-nerved at base. L. gradually acuminate (in

our area), sec. n, above basal 2-—4 only, Petiole 1-—27, rarely up te 4. Peduncles
variable, uwspmally short. Pedicels -37, swellen at apex. Ovary 2-celled. Stigma
simple.

3. V. assamica, Lows. (Wall, No, 6001, Cal. Herb. Syn. Cissus
adnata, Roxb. teste Planchon, but this seems o me an etror).

A sub-succuient climber, stems somewhar hairy at the nodes with
appressed brown hairs and sometimes on the internodes, leaves ovate
cordate, shortly caudate bristle-serrate when young, rather membranous,
stipules oblong rounded, 2", spreading, leaving a f?ersistent base on
falling. Cymes umbellate leaf-opposed, 1—2" long, hairy when ynun%,
sometimes panicled in fruit by fall of leaves. Fls. small, Z-sexual
Calyx prominent campanulate, 07—08” diam., entire or crenuiate,
Petals 4 suberect, oblong, 075" leng, iip hooded. Berry black, 2—25"
diam. Seed 1, pyriform with close grey flabellare scales,* otherwise
smooth, raphe conspicuous.

Fairly cornmon in the Mals of Orissal Fls. July—Sept. Fr, Dec.

Stems somewhat obtusely anpgled. L. 4—67, but attaining 7“ by 5”, shinirg both
sides with a narrowly recurved margin, distinctly serrate when old, glabrous or
often with a few long vellow hairs on the nerves, hase 3-—5-nerved, zec. n. above
basal 486, strang gently curved excurrent. Petiole 2—4". Tendrils simple or some
forked at the extremlty. Cymes with long rufous hairs when young, peduncles
7—1" {or in some Sikkinn plants up te 2-77), divaricate or ascendiog, fruiting
pedicels 2—25%, sometimes verrucose. Ovary I-celled, stigma simple.

The herries are not dry as stated in F.B.L but are succulent apd edible,

* Mot seen in Herbarium specimens as they get removed with the adhering flesh,
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4. V. vitiginea, 7ov. comb. (non V. vitiginea, Kunize=V, repanda)
Syn. V, Linnei, Wall. ; Cissus vitiginea, L. ; Jangli angur, H.

A weak hoary pubescent climber with corky bark, membranous simple
cordate lobed and coarsely dentate leaves mostly about 3”7 diam.,, and
umbellate compound cymes of small white 4-merous flowers. Fruit
pale purple pruniose, l-seeded on deflexed pedicels.

Puri, near the coast (Keonarak)! Fis. July—Sepr. with the fully developed
legves, Fr. Oct.—Nov. ies down at end of cold SCALON.

Stcmandi 32 [t N i ] 'i =Wt & shoT Ty ) '."i"
L. alzo puberulous above, 2—47, basal sinus wide, F-nerved, sec, n. ending in the
ohnise teeth, Petiole -7—1-5“ Stipules under -1*, rounded. deciduous. Tendrils

simple. Cymes ,—[-5” diam. with about 3 rays only, pedicels 3-many.

§. V. adnata, Wall Wall, No. 5998 (not 6001). Syn. Cissus adrnata,
Roxh,

A climber somctimes attaining large size, leaves ovate acuminate
with cordate base, bristle-serrare when young, usually 2—6” long and
never as broad as long, floccose hairy or tomentose beneath. Cymes
umbellate, leaf-opposed and abour as long as the leaves opposed to
them, Fls. 12”7 diam, 4merous with broadly oblong-ovate greenish
spreading petals. Berries purple-brown, globose pyriform, -3” long.

eed somewhat obliquely pyriform, sharp pointed av base, ‘2”7 long,
brown, smooth {facetted in herbaria, but this is not evident in the ripe
fresh seed),

Purneah, commaen in the north!  Fls, Fr, Sepr—Jan,

Not nearly so large a climber as ¥. repanda. Stems much harder, Jess succulent,
and not corky, often flactened an two sides and grooved on the flai sides as in some
other species. Leaves much smaller, but rarely they attain 87 length. Cymes
arising in succession on the firm striate leafy hranches, not in leafless panicles,
compact, umbelliform, 1'5—2", rarely 3” long, including the peduncle. Pedicela
milch recurved in fruit.

The red tomentum is spmetimes given as a distingmishing character, but the red

is often entirely absent,* while the romenum of V. repands is sometimes red. T
have never seen the shoots clothed with imbricating stipules as occurs in rapidly

——growing specimens of V. repanda
[ (L2

8. V., repanda, W. & A. Syn. Cissus repanda, Vahl; Bambor, K.;
Bod-lar-nari, §.; Gonvehli, Gond.; Harjarwa, Kharw.; Panlati,
Th, ; Takwale, Or,

A large-climber with soft very porous wood and cerky bark, large
simple deeply cordate usually repandly toothed leaves 58”7 diam,,
and long-peduncled tomentose irvegularly-branched eymes, finally um-
bellate, which often appear copiously panicled hefore the advent of the
leaves, Fruit -35—4", pyriform. Seed pyriform, nearly smooth, -3” long.

Throughout the “vhole area {in favourable localities) from Champaran to Southern
Puti, Angut and Sambalpur! Chiefly in valleys and the damper gungles apd is
therefore rare in the Cenmral and Northern tract. Ascends to 3040 ft. at Neterhat
and Parasnath {4000 ft)! Fls, April—June on the new shoots before and after
expansion of the new leaves. Fr. June—July. Deciduous Feb.—Muay, the leaves

twrning yellow in December.

al | L] NI TESCE ]

* This red appearance is also to a grear extent a herbarjum character, I find
gm;n my specimens collected without a trace of red gradually change to red after
rying.

B.0.—14
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New shoots tomentose and hairy, tomentun often ferrugimous. L. sub-orbicular
broadly ovate with deep basal sinus 5—7-nerved, the strong sec. n. running out

cemall tesrh, under surface villogely tomentose whan vouno -'n-u'j_ lecs s

w0
int

T s lwre,
o Em testh, under surrace vwillogely toentose whan vonn leca mo abwowve,

finally glabirous both sides. Petioles 6—12" long. Stipules oblong, -2—3", rounded,
imbricate on young fowetless shoots on the terminal bud, somctimes fulcate.
‘Tendrils forked or dichotomous, Cymes terminating the new shoots, and from the
wld nodes, each becoming in turn leaf-o ijr:)hml 3—5-rayed and rays again raved or
with wrntaelled nnﬂnr‘aﬂn -l -3 1nnrr vncleg 2—5 h'l Turds n‘fhﬂn red nv.nlﬂ :l-n{‘]
sub-umbonate pilose.  Calyx 07" dw_m, wuncate. Pemls ovate calyptrate or
expanding wu‘l(ﬁ? and reflexed, hoat-shaped ar the apex, Disc 4-lobed. St from
between the lobes. Young fruits ellipsoid apiculate on, somewhat recurved
glongated pedicels.

The agterne wield a ouant

The gtemns a guanti
heated, is apptied to cuts and
fibre.” Campbell.

‘Fo obtain the water cut obliquely through the soft stem with one clean blew,
then cut through it again higher up when the water in the piece wiil at once run
out from the lower end.

7. V. lanata, fRoxb. Kolo nari, 5.

ty of drinkable water. "The root, powdered and
f

ractures. The bark and stalk }wldn a good cordage

A climber which in form of leaf sometimes resembles V. adnata,
but it may be at once distinguished by the polygamous dicecious
flowers being arranged in thyrsoid panicles 3—6” long, opposite to the
leaves and usually tendril-bearing, by ilie 5-merous slender pedicelied
flowers with calyptrate corolla and the very slender filaments aof the male.

Manbhur, teste Campbell & Wait; but 1 have seen no specimens ESM‘n our area
and it may be an errer in identification, It is a a ptant of the lower Himalayas,
Eastern Bengal and the Eastern Ghats. Fls, Feb-May.

The leaves are ovate cordate, sometimes slightly 3-iobed, 2-3—8” long, densely
lanatec when young, but in one vatriety glabrescent. Seeds pynform, somewhat
2-furrowed on the inner face and l-furrowed on the outer.

8. V. latifolia, Roxb. Syn. Ampelocissus latifolia, Planch.; Oteron,
K.; Icewar, S.; Khopri, Kharw. ; Govela, Beng. ; Pani-kacho, Or. ;
Paniloha (Bonai, f. Cooper).

An extensive but scarcely woody climber, glabrous or nearly so,
except the rhachizs of the ll'lﬂnl‘t’“ﬂ"f‘l‘lt{‘ with simnle n-ﬂmqr.uhr ‘I'!.'li'n"-l'l.,'"

deeply-lﬂbed jeaves 4—8” long and broad, deep brown-red fowers and

biack suecculent herries -3” diam., which are sweet and uicy.

Throughont the area. Very common, es cm]l}r in l{}w scrub jungles in Chota

ATnrereier Datrmalan] EIils and leroes | e TE: 1. “'lrr A A N TL a néowna
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die down annually to the perennial rootstock, which sends out long bare¢ sheots in
May and June sometimes to a height of 10 fr. before the leaves expand, aed it
flowers before the leaves are fully developed.

MNew stems glaucous or quite blue, hollow, and eften producing the inflorescence
befere the leaves, L. 3—7-angled or-lebed, lower sometimes 3-lobed half-way down
while the upper are shallowly 3—7-angled, me F{ when very young, cardate or
retuse at the base, crenate-serrulate or dentarce. 8. rarely 4-merous, in pyramidal

Emcled cymes borne on a very stout peduncle togerher with®a forked tendril
tals -06”, oblong, red, expanding, saccate at the apex. Disc prominent jobed
becoming adnate and aften showing as a ring on the fruit. Sceds 2—4, -22” long,

roughly plang-convex with convex side rugose, sides rugose and a streng ridge on
the plane face,
The fruit ia eaten,

9. V. tomentosa, Heyne, Syn. Ampelocissus tomentosa, Planch ;
Oreron, K. ; Ghora-lidi, S.
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An extensive but scarcely woody climber, densely often ferruginous
tomentose with large otbicular yery deeply cordate leaves often attain-
ing 107 both ways and 3—5-lobed. Fls. sessile, red, in divaricate cymes
on a peduncle under 1” long which again is borne together wich a
rendril on a common woody branchler 36" lﬂng. Berry black, -3” diam.

Central and Socuthern areas, common., Gayal Hazaribagh! Ranchil Palamaun,
ascending to the top of Neterhatl Santal Parg.! Angul! etc. Fls, ]uly—-Scpt.
Fr. Sept—Nov. Often divs back in the her season.

Shoots covered with a dense cottony tomentum. L. with a dense brown tomentum
bameath, basal lobes rounded, margin serrate or serrulate. Petiole 3—6”. Petals
spreading, vsually 5. Seeds obcerdate, furrowed and keeled on the innper face,
pitted on the eunter with rayed fissures from the pit,

10. V. divaricata, Weall. Syn. Ampelocissus divaricata, Planch.
A somewhat extensive climber with cottony tementose bur glabres-

paorr biowscadeca A Falialare maambeamaie loaoras wisls moshan lowen coeee zo
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oblong or obiong-lanccolate acuminate terminal leaflets and ovate-
lanceolate semi-cordate lateral leaflets, crenate-dentate with the teeth
sub-spinulose. Fls. reddish 1n rather dense 2—3-chotomous cymes
1527 diam., borne laterally on the tendril-branches.

Sameshwar Hills, commeon! Fls, Oct.—Nov, Fr. Dec, (ripe?}.

L. cottony-tomentose bencath or old ones only pubescent oo the nerves. Petiole
2—4”, ‘Terminal lfits. +—3-5" and up to 3-3” broad, lateral nearly as long and often
broader, sometimes with a large side lobe near the middle, sec. n. 6—7, of which one
or two from the hase, or primary nerves 3—5. Tendrils pnce or twice forked with a
bract at cach fork. Cyme branches divaricate with linear bracts ar the forks,
peduncle -75—1-5 long, stouter than the common peduncle of cyme and tendril
which is 3—55 long. Calyx spreading, thin, scarcely lobed. Disc large, cupular,
ahout 10¢-pleated and -lobed. Stigma sessile. Owary 2-celled. Fruit (nor seen by
me) szaid to be black and 3—4-seeded with seeds -3%, almost round, flat and
€marginate.

11. V., bracteolata, Waill. Syn. Tetrastigpma bracteolatum, Planch.

A medivm-sized vine nearly glabrous except the inflorescence with
3Holiolate leaves, thin leaflets 3:5—55” long, ell. or ovate acuminate
Scrrate or crenate-serrate acuminate, sometimes puberulous or pubes-
cent on the nerves bencath. Fls. very small, dicecious, greenish, 4
merous in axillary puberulous or pubescent 3-chotomous cymes, shorter
or ionger than the petiole (2—-4” long and broad), petals oblong ovate,
‘04—05”, with the inflexed acute tip furnished with a small dorsal
spur or tail. Disc large bur thin, girting the ovary half-way up in

e ftemale, Fruit black, succulent, -3—4" diam., usually marked
¢quatorially by a whitz line (the remains of the disc margin).

Purneah! Fls. Sept.—Dec, Fr. Dec.—Feb. Common in the Bengal jungles eas(
of Purneah. a
oi i o ate]

usually rounded, sec. n. 7—I0, curving within the margin and each giving off a
branch 1o a tooth. Petole 2—3-5” and petiolules :3—35”, puberulous. Cyme bracts
oblong decidnous, leaving prominent scars, peduncle :7--2%, Calyx saucer-shaped
distinctly 4-toothed. Spur on petals making the buds 4-corniculate. Stigma sessile
on the glabrous Bvary with 4 acute lobes.” Seeds 1—2 rounded or plano-convex,
Sornewhat essed on the plape inner side and with prominent linear raphe,
1-—2-furrowed {with sometlmes 1-—2 shorter furrows) on the convex side and faintly
transversely rugose on the roundegd edges,
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12. V., angustifolia, Laws. Syn. Cissus angustifolia, Roxb. (7}
Tetrastigma Thomsonianum, Planch,

A rather slender climber, pubescent or puberulous all over except
the “leaves, which are 3-fuliolate somewhat resembling those of V.
bracteolate, but narrower lanceolate and lateral with lower half of leaf
mich more equal and base usually cuneate, larger leaflets 55 by 27,
thicker or more succulent than those of V. bracteclata {membranous
in the herbarium) and with sec. n, only 5~7. Cymces dense and densely
pubescent nor exceeding 1'5”. Fls. small greenish-yollow, dieecions.
Ovary papillose-pubescent.  Stigma pelrate, scarcely lobed. Berries

spherical, pink, white or yellow, or ripe brieht red, feetiedd when brulsed

P O ey ARR-LAAL TRALR AL ara Saacrwrar

N. Purneal in river-side jungles. Fls. Feli—March, Fr. Oct—Jan.

Stems flartencd. Base of petiole, petiolules and inflorescence often pink. L.
acuminate puberulous on the mid-rib and alse on the nerves beneath or glabrous.
Pegiole 1-37 thickened helow. Petiolules nearl:s; equal or termiinal longer -5 67,
Stipules large obleng or somewhat triangular, 25", breaking off above the
permanent base. Cwimnes with othicular or oblong bracts on the -2—1" long peduncle,
Petals not ot rarely corniculate at np.  Disc rather thick round base of gvacy.
Secds futrowed on each face and transverscly rugose on the sides.*

Planchon throws doubt on this being Roxburgh's Cissus angustifolia because the
latter came from Smmatra, but the figure and description arc wonderfully smitable,
and until the Sumatean plant is shown to be different 1 am inclined to keep
Roxburgh's name,

13, V. alcicorne, Haines, Syn. Tetrastigma alcicorne, Haines in Kew
Bulletin, 2, 1920,

A climber, glabrous cxcept the inflorescence, with 3-foliolate leaves,
.

leaflets shining both sides, 3['5-4‘ long, lateral elliptic terminal obovate,
suddenly shortly caudate, remotely crenate in the upper half with sharp
shore teeth in the sinuses. Fls. small dieecious greenish-white, 4-merous
in axiilary puberulous dichoromons cymes, 1-—-2'5” long, shorter or
longer than the periole, with oblong or lanceolate-oblong puberulous
flexuous perals ‘05 long with the tip usually obtuse and mucrenulate,
nor appendaged. Bracts on the cvme sub-persistent ovate ‘065-—06" long.

Sameshwar Hills, Champaran! Fls, Nev.-—Dec,

Stems -somewhat Battencd. Tendrils leaf-opposed long simple. Lflts. with 4§
aec, 1. only. Petiole 2--2-5%, Rhachis with terminal petiolule <8—1-25" long. Cyme
branches usually flattened and wider abeve upwards. Calyx small saucer-shaped.
Disc very small annular. Petals convex below, concave in the middle and agaim
with a epreading and ioflexed tip. Fruit not seen.

14, V. lanceolaria, Laws. Syn. Cissus lanceolaria, Roxb.f; Tetra-
stigma lanceolaria, Planch, Wight's Icones, tab, 28,

A large climber nearly glabrous exe. the inflorescence and stipules,
with pedately 3 {-3)-foliolate somewhat fleshy leaves, larnceolate elliptie
or oblanceolate distamily crenate-serraic leaflets 365" long. Cymes
axillary or sub-axiilary very shortly peduncled, dense, papillose, corym-
bose, rarely on the new shoots terminating long leaf-opposed peduncles
which take the place of rendrils, Fis. yeilowish, ‘17 long, polygamo-

* The seed described for this plant in the F, B. I. evidently belongs to & species of
Cafratia and it canid noet have belonged to Pis specles,

The famnla wan nnt ywnw e T noarToares)
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I. Vrms.] 47, AMPELIDACEA. 213

dicecious, the buds oblong truncate, each petal sometimes with a spread-
ing cusp. Berry 4”, seed -3” long, rounded oblong with a broad greove

on back and rounded end and a V-shaped groove and ridge on the
jnner face.

Not comman. Damper eegions aleng foot of Nepal Hills from Champaran! tq
Santal Parganahs (near Sahebganj}! Parasnath, Camp.! Fls. Jan—March, Fr,
Jupe—July.

Larger stems wooady, fiattened and grooved. Tendrils simple, lesf-opposed.
Petioles 2—6”. Btipules oblong-lanceolate deciduous -5%.  Litts. shortly sharply
tuminate, with one fine and vather indistinet sec. n, to each tooth, tertiary herves
obacure, mid.rib broad, Petiolules stout, often shortly pubescent. Calyx incon-
a;picuuus. Petals ovate-oblong papillose-pubescent.  Stamens long in the rmale, in
ernale reduced to staminodes, diac at base of the grooved conic ovary, stigma
shortly 4-lobed with papillose-imbriate Tobes.

18, V. trifolia, L. Syn. V. carnosa, Wall.; Cayratia carnosa, Gagnep,

¥ e LELEWSLSKRY S = e S iAn

Amar-lati, H.

An herbaceous climber with succulen: compressed stems springing
from a stout perennial rootstock, with 3-folinlate leaves and crenate or
dentare leaflets usually 2—3” long, pubescent both sides. Fls. small
‘qji_-h green Pctals and conspicuaus white cupular 4.labed and crenate
dise, in lax divaricaie long-peduncled cymes 2—3-5" diam. Berries

“Black, depressed globose, *5—7” diam., 2—4-seeded.

Thro phout the whole zrea, sometimes adhering to rocks and trees by the
expanded rips of the tendrils. Champaran! Purneah! S8.P.! Gayal Throughout
Chota Nagpur, though nowhere very abundant, ascending to 3000 fr. ar Ichadagh
and Neterhat! Puri, very common! Fls. April—Sept, Fr. Sept—Dec. It often dies
back in Jan. and Feb,

Stems thin or atraining 1" diam. with a corky bark, branches britte, young
striate pubescent or villons. LArs, sometimes attain 37 by 37, wsually coarsely
<renate with a fire point from the sinus but semctimes coarsely serrate or irregu-
larly dentate, the latter fram somewhat hispid on the nerves only, terminal ellipric
or obovate, lateral usually broadly ovate and somewhat cordate at the base,
Petiole fleshy, Z--4%.  Tendrils slender branched, Cymes thinly hairy. Calyx
cupular. Perals rarely white, -08—09”, saccate at the tip. Style prominent,
subulate, often pink with simple stigma.

16, V. &urici.u'aia, Laws. E}'ﬁ Cissus auriculata, JQ-:‘}.'ELI}.,’ {avratia
auriculata, Gamble; Balang, K.; Amar-lam, Kharw.; Kanj-
kanjia, Or.

A large sub-succulent climber with digitate rarely pedate 5(—3)-
folivlate leaves, long peticluled crenate or crenate-serrate leaflets 3—5°
(or small lateral ones only 2"} shining above, pubescent beneath and
large divaricating cymes on long succulent peduncles, Fruir cherry-
like, 7" diama. and red or pink when ripe.

Widely distributed in the damper jungles, usually near water conrses. Sameshwar
Hills! Chota Nagput. all disttlets, occasional near gtreams! Puril Mayurbhanjl
Angnl, occasionn Fls. July—Sept. Fr. Oct—Dec, Deciduous.

Stems up to 1'5” diam., corky when old. New shoots and leaves densely pubes-
cent with short” white hairs, clothed with large scimitar-shaped or half-orbicular
wtipules -7--}.5¢ long. Digitate and pedate leaves rnay occur on the same plant,

1‘"‘»131‘1" 11 el o Thtinda 1T THre nmlo 1 1o oowes lanas henondle aolltemeda .
L34 i uﬁsm“ﬂ iy L.uu.:u. o el HY Aaalbuide WAAE o BAL  ELFLAIAG :.mv\.-u LAUELLY Tl Pl W
obovate, shortly acumipate, sec, n, about 7 apd tertlaries prominent. Detiolulea
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from '5” in Jateral to 2” in terminal leaflets. Tendrils 2--3-fid. Fls, greenish-white.
N
The fruit is said to be eaten. [ have not found it edible.

17. V. pedata, Vehi. Syn. Cayratia pedata, [Juss.

A large weak climber with young branches and pedately 7-foliolate
leaves softly hairy, Icaflets 4—8Y, stmngly veined between the sec, n.
beneath, Fls. 4-merous, small, green or white in large sub-corymbose
cymes as long as the petiole. Fruoit sub- -globose 2-—-4- seeded rather l:lr}r

In the more humid districis goly. Bhagaipur and 3P, tuwdrdb the Gangel
Narsingpur! Khandpara! Nilgiri! -Balasore! Mayurbhanjt Puri, commeon! ¥Fis.
Aug—Sept. Fr. Oct—Jan.

Lfits. 4—8" or lateral only 2% oblong lanceolate, lateral unequal-sided and often
clhpl:u:, Ehal’l‘j.l' acummata, base oftcn curdatt. Petmlf: 3—6". Tendrils forked at

3 . A - ¥ > N RV

alde -::lﬂsecl by a mﬂnhrane.

2, LEEA, L.

Stout herhs, shrubs or small trees, erect and without rendrils, usualljr
with herhacmus branches. Leaves Iarge with shcathing petiole, mmple
or usually pinnately decompound. Peduncles leaf-opposed. Fls, in
corymbose cymes. Petals and stamens perigynous inserted en a hypan-
thium which is prolonged into a tubular lobed disc. Ovary-cells ZP—S,
l-ovuled. Berry 3—-f-secded, or seeds fewer.

L Petals and inflorescence red,
L. l-pinnate, Mrs. sesstle . 1. alata.
L. l-pinnate, Ifits. petiofnled 2. gcumingla.

II. Petals green or white. Inflorescence not red.
A. Herbaceous, with lower leaves very few large simple
cordate, rarely one aor two upper pinnate 3, macrophylia.

B. Suffroticose, L. 1—2- or few 3-pinnate, Sec. n. close
parailel, ene to cach tooth or bitl::rcata with & branch to
each tooth.

. One sec. n. to each tooth. Corymbs sub-sessile.  Stems

WIT;’P I]'ﬁl'l'll}‘i]' !"I"'I'RI"IPI"I w:rng: 4= I_'*:f"j"‘_'i‘f]ff.
2. Nerves less than one to each tooth, Corymbs pcduncled
Lfits. usnally sctose and with cordate base . 5. aspera.
Lifts. not or aonly slightly setose, base not cordate,
usually rhomboid [Rerbaced).

C. Bhrubs or small trees, Mfits. with wsually 3 or more teeth
to cach sec. m.
i. LAts, withour scales bencath,

Lflts. glabrous 6. sambucing,
Lflts. pubescent beneath, at least on nerves 7. robusia.
2. Lflrs, with mawny small peliaie srales beneath 8. mquata.

1. L. alata, Edgew

Fls red as is d}sn the whnle mﬂorcscﬁnce and l':rmt

Mot at all common ip our area Manbhum, Camp.l Occasionally found in firat-
class Sal! forests jn Chota Nag uz, zamble and Manson. Tt probably also eccurs

1‘\ mﬂ T'I"I'Iﬂ_ .ﬂ'l)ﬂ 'I" ﬁml‘lﬂ‘ “ﬂﬂr Tf I‘I'IF-B l"ﬂ'l.l.fﬂ ﬂﬂ"'l‘EIIITF
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.. 3—%-folinlate, peticles winged below, reddish. Lfits. with several serratures to
each sec. n., tertiary nerves numerocus, close and parallel. Peduncles usually long

and slender.
2. L. acuminata, Wail.

¥ L]
leaflets ovate to lanceolate acuminate, almost silvery beneath when

wonne ancd ehinino :-tl'\rnn= crepate-eserratn O sPTTatR ‘j'q_‘:” lane soivh
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slender petiolules <2-—35”. Flis. scarlet in puberulous scarler corymbs
247,

Mountains of Mayurbhanj, 2000—3000 fc.! Fls, May—Sept. Fr. Au%—Seet.

L. many-folivlate, glabrons. Petioles with large connate auriculate stipiles which
are deciduous. Leafles with 7—I11 see, n, each sec. n. supplying 2—4 teeth.
Corymbs branched, sessile or peduncled. Lobes of staminal tube sub-quadrate
emarginate. Berries 25—3” with 4—6 carpels.

Beth this and the preceding are common in the Egstern Sub-Himalayan region.

3. L. macruphzlln, Horn. Hatkan, §.; Dholsamudra, Beng.;

ﬂ!’li’!llhr\:“
wrELUlalll, & i

A robust herb 1—3 fr. high, with annual shoots from a perennial
stock, large ovate-cordare leaves 12 fr, very la"SE stipules and white
flowers in sessile corymbs, Fr, black, succulent, -3% diam.

Champaran, frequentl Purneah! Santal Parganas and 'Chota Nagpur, but not
commen! Fis, June. Leaves turn yellow in January and plang dies back in February.,
I have sometimes cbserved one or two pinnate leaves at the top of the stem in

robust specimens.
The root is applied externally to allay pain, Camp,

4. L. crispa, L. Ban-chalita, Beng. ; Gorar, Th,

An erect sub-herbaceous plant with annual stems from a perennial
stock, Stems, petioles ancP peduncles ridged "or with ver crisped
wings. L. pinnate or some 2-pinnate, Iflis. with very paral[ef sides or
some ell.-oblong, coarsely serrate, with strong paraliel sec. n. each carried
inta a serrature. Corymbs sub-sessile, stout. Berry blue-black,

Grass lands of N. Champaran, frequent! Purneah, very commaon! Palamanu,
grass lands, ascending to the tops of the pars! Singhbum (near Gamara), rarel
Mayurbhanj, abour 2000 fr., common! The Singbhum form is not winged. Fis.
June—Aung, Fr. Sept—Oct. Leaves turn red before dying in December,

Ridpges or wings about 8. Lflts, aften with as many as I8 rec. n. -177 apart,
quite glabrous above, puberuleus beneath ; nat caudate.

5. L. aspers; Edg}:ﬂv. Syn. L. herbacea, Ham.; Hom, Fe.; Horom,
M. ; Gorar, Th.

A shrub scarcely woody, spreading or in some situations with many
erect or curvéd stems from the root attaining 12—20 ft. high and 27
diam., soft-wooded with very large pith, never winged. L. 1—3-pinnate,
but usually enly 2-pinnate with mostly elliptic or ovate candate leaflets
with rounded or cordate base, strongly often coarsely serrate, with mast
of the strong gec. h. supplying more than one tooth, alwavs pellucid
punctate and more or less asperous or hirtellous above and puberulous
or pubescent on the nerves beneath. Cymes small, rarcly exceeding
4” in breadth, with ascending more or less 2-winged compressed
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branches. Berries dePressed glaucous or of a slatey-green colour and
y |

L4 1y

firalty dack, S-sceded:

Very common throughout the Province and ascending to the tops of the hills
in shady places. Fls, Junc—8ept. Fr. Nov— Doe. The leaves twn red after fruiting
and the stems break off at a node close to the ground.

Sterps often lonpitudinally banded and with a mionte micposcepic tomentum.
Base of 1flts. 5—7-nerved; Cymes bifurcate at the base or with 2 peduncle up te
3 long, bracts linear-setacgous caduceus, sometimes whire. Lobes of disc-tube
narrow oblong of lanceclate, usnally 2-toothed. Petals lanceclate.

Nourk.-—L. herbacea is uwsually deparated from L. aspera by the characeers given
in the key but I find these quite unwerkable in the forest. The leng-stemmed form
may differ from the shorter ene i I think this depetds on localiry,

6. L. sambucina, Willd. Giringa, Khond,
A large woody shrub or sub- or quite arboreous (L. umbraculifera,,

Flaehot  wearh 7 Aasinanars clahealie leavees  laroe ablome or lanesalsea
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acuminate or caudzttt: coarsely doubly serrate somewhat chartaceous
leaflets with sec, n. much curved or looped within the margin and
35 times as many teeth as sec. merves, Corymbs large panicled, 2—3-
choromous, 4—1" dizm,

In the more bumid forests, Santal Par., ravines in the Rajmahal Hills! Angull
Puri {coramon in the Mals)! )

Fls. June-—Sept. Fr. Oct—March (usually Gcr—Dec).

Srerns up o 9 girth., Iflis, atain 127 by 35", occasionally ovate at
the base of the pinnx and enly 34", base usually reunded, sec. n. 7—15 much
raised beneath united by fine parallel tertaries. Periolules -2—17.  Panicle
hranches mmpresscd. Fls, green with yellowish staminal-tube, or white. Berries
succulent turning from green o0 black pruinose, 3—35", depressed 3—6-seeded.

7. L. robusta, Roxb. Hom, Herom, K.; Haramda, Hatkan, §,
A large sub-woody shrub 4-—6 ft. high, with more or less tomentose

hranchlets, [arge 2—3-pinnate leaves with the leaflets cither pubescent
bencaih, or pu%escent or samewhat hispid on the nerves only beneath,
oblong to obloug-lanceclate or ovate-lanceolate acuminate, aftaining 12”
by 3-3”, with several serratures to one sec. nerve. Fls, green with white
starninal rube in large branched usually Peminate corymbs 7—15¥
across. The plant somewhat reminds cne of an Elder bush,

In ravines or along nalas or on cool aspects, fairly frequent n Cheta Nagpur!
Santal Pr.! Puri! Angul! Probably throughour the area in favourable positions,
Fis. Aug. Fr. Nov.—Dce.  Apparently dies down anpually in some districts,

Leaves 2-—3 ft. Lflts pale beneath with about 11-—13 prs. sec. n. above the
5—7F-nerved hase which is sub-cordare, tertlary nerves numerous strong parallsl,
Cymes 2—3-choromously hranched, brtachiate, pubescent. Berry purplt black,

3-—35" diam. depressed. DBracts not persistent.

8. L. smquata, L.

A large shrub with smooth erect stems or sub-arboreous easily die-
tinguished by the hirsute twigs, petioles and inflorescence and the
numerous small peltate raised glands on the lcaves beneath. Corymbs
;tlnaﬂ, 24" diam., scssile or shortly peduncled, Berries first red, finally

ack.
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Perennial. New shoots May—June,
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Somefimes almost arboreous., Leaves |—2.pinnate, usually the lowest pinnz of
a leal again pinnate with about 3—3 leatlets, Lfts. somewhat resembling those of
L. sambucing, larger 7—9% long, narrow-oblong or oblong-lanceolate, or lanceolare
©or terminal rhum%midly-lanceolatc, caudate, base rounded, above with scattered
hispid hairs, beneath hispid on the nerves, margin sharply serrate, usually 2—3
teeth to each stromy sec, n., tertiaries sirony parallel,  Lateral petiolules -2—-57,
Peduncle of cymes 0—17, many of the hairs glandular on the branches. Berry

f =2 I
¥ = = 5

FAM. 48. STAPHYLEACEZ,

Trees or shrubs with alternate or {in our species} opposite impari-
pinnate stipulate leaves. Fis. regular 2-sexual panicied. Sepals 5, free
or nearly so, hypogynous, Petals 5, imbricate. Disc annular lobed.
Stamens 5, inserted outside the disc opposite the sepals, anthers 2-celled
introrse. Ovar}? of three carpels, free or combined ; styles 3 ehort,
stigmas capitate ; ovules 2 or more in each cell. Fruir baccate or of
three dehiscent carpels. Seeds |—many in each c¢ell, albuminous, gome.
umes artled, with fdar or plano-convex cotyledons,

1. TURPINIA, ¥en.

L. opposite impari[iinnate with opposite serrate stipellate leaflets.
Fls. small in terminal and axillary panicles with opposite branches,
Ovary 3-lobed, 3-celled. Fruit a 3-celled fleshy berry. Seeds angled,
exarillate, with hard shining testa, large hilum and fleshy albumen.

1. T. pomifera, DC. Syn. Dalrymplea pomifera, Roxbd. (i824);
Turpinia nepalensis, W, & A, {1834).*

A small tree with opposite pinnate 5—7-foliolate glabrous leaves, ellip-
tic serrate finely acuminate minutcly stipellate leafiets 3—6” long, and
small regular vellowish flowers in axillary lpanir:.lcs as long as the leaf
rhachis. Frt. subgiobose indehiscent 3-ceiled, 3-lobed.

My specimens were with withered tlowers and jn young iruif and [ was therefore
unable te sarisfacterily determine either the colour of the flowers or the size of the
ripe fruit.

Mavurhhanj, evergteen forest 3000 fi.! Fls. April—May. Fr. ripens{?). Evergreen.

Bgn-{ rugose, prey, hlaze white with a chlorophyll layer then dirty yellow
{larkening on exposure to brown. Terminali bud thinly pubescent. L. rhachis
4—6”, Stipules deciduous. Lflts, elliptic, lanceolate or ell-oblong with cuneate
pase, terminal somewhat obovare.  Peiiolule -15—37, of terminal leaflets G (the
position of the stipeliz shows that the so-called terminal petiolule ia part of the
rhachiz), Stipell2 wminute subulate, persistent, Panicles minutely puberuious
abeve, lax. Fis. -25" diam., sep. 5 rather upequal, ciliate, nerved. Tet. 5, oblong.
Bt. 5§, with flattened subulate glabroms filaments inserted outside the lobed disc.
Ovary 3-lobed and 3-celled, cach lobe with & distinct style widely separated in
fruic but slightly coheting in flower. Ovules 56 in each cell, axile pendulous.
Fri, (young) 3-lobed, each lobe grooved.

Gamble give- the weight of the wood as abour 303 1b. It is apparently not used.

* Turpinia nepalensis is a small-fruited tree and may differ from T. pomifera,
DBC., which has large fruits.
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FAM. 49, SAPINDACEZ.

Trees or shrubs or (Cardiospermum) climbing herbs with alternate
pinnate or rarely I— 3-foliolate exstipulate leaves. Fls, small or mod.-

sized, usually polygamous and more or less irregular, more rarely quite
l"l"l:?]llnr fﬂlvv 4. 8.loked or -&F-I\:.]mm valvare or imbricate. Petale

as many as or fewer than the sepals or 0, often bearded or squarnate
at the base. Stamens 4—10, usually 8, free, inserted inside, rarely out-
side an annular disc or disc unilateral, often lobed, somet' mes 0 in male
Howers. Ovary entirc or lobed, sometimes excenirie, usually 3-celled
cells 1-, rarely 2-ovuled, Fruir CﬂPSll].dI or indehiscent and baccate,
sometimes bladdery, entire lobed or winged. Seeds often arillate, albu-
men {, embryo normally with curved or convelute cotyledons.

A, Climbing herbs with tendrils and termately divided leaves.
Dis¢ unilateral I, Cardiospermunn.

—B. Frect trees or shrubs. Stamens inside the diec or unilateral.
1. Flg. zvgomorphic, disc often unilateral or lobed.
a. Shrubs with 1—3-foliolate leaves 2. Allophylus.
b. lrees with d—more-foliolate leaves.
Leaves odd-pingate., Carpels nearly distince in fronit 3. Erioglossum.
Leaves paripinnate. ¥Fruit not deeply lobed 4. Lepivanthes.

2. Bls. reguiar or stamens somewhart unjlateral, disc annuler
aor {0 {(Harpullia),
g, Petals 0. Ovule I in each cell. Frt. entire
b. Petals sreall {or B in Nephelivm Nichi), Ovuale ] in
cach cell. Fruit lobed or l-coccous {only one lobe
developing),
i. Trees, L. paripinnate. Cocci or lobes rounded.
Calyx 4—8-obed, sub-valvare. Coccus 1, crusiaceous

L

. Schicichera,

nsually rough . . . 0. Nephelivm,
Sepals 4—5 imbricate. Cocel globase fleshy 7. Sapindus,
ii. Trees or shruhs. L. paripinnate or I-foliolate.
Sepals 4—5 imbricate, Cocci or drupels gblong . B, Aphania,
¢. Petals ms. Ovules 2 in each cell, FPI: an inflared
capsule 9. Harpullia.
C. Bhrub. Stamens outside the disc, er disc absent. Petals 0.
0. Dodonea.

Leaves simple

1. CARDIOSPERMUM, L.

Slender climbers with hitcrnate leaves, coarsely dentate leaflers and
small flowers in axillary racemes, the lowest pair of pedicels being deve-
loped as spiral rendrils. Fls, pﬂlvgdmr:: -dicecious. Sepals 4, two outer
emaller. Perals 4, in unequal p'urs with scales above the base. Disc
urilateral, almost reduccg to two glands opposite the lower pertals,
St. 8 excentric, sometimes connate at base, 4 shorter. Caprule 3-celled,

inflated, loculicidal, with 3 membranous valves. Seeds globose, uqually
arillate at base, cotyledons large, transversely conduplicate.

1. C. halicacabum, .. Galphul, Kharw. ; Lataphatkari, Sibjhul, Beng.

An annual wiry herb, thinly pub&scent or nearly glabrous with much,
acuminate leaflets. Fls. white, ‘127 diam. Capsules depressed pyvi-
form, winged at the angles.
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Common, probably in all districts, Fls., Fr. May—Naov, .
The root is said to be emetic, laxative and stomachic, and is nsed in combina-

. . o Tarems e mbmrdae s dker T omrrorin o daoen osal Ss
tinn wirth other orugs N TOCUMMEBLIIND, NCIVOUSF CISERSUS, oLi.

2. ALLOPHYLUS, L.

Small trees or shrubs wich 1—3-foliolate leaves and small polygamous
irregujar flowers in simple or branched racemes. Sepals 4 in unequal
opposite pairs, imbricate, hooded. Petals 4 small or almost obsolete,

nerally declinate, often with a shaggy scale inside. Disc unilateral
with usuaily 4 plands opposite the perals. Stamens 8. Ovary usually
2-lobed and, -celled. Ovules ascending, 1 in each ccll. Fruit indehiscent
1—2-lobed, dry or fleshy. Seeds usually with a short arl. Embryo
curved.

1. A, serratus, Radikofer (Ueber die Gattung Aliophyius, etc, 1909).
Syn. A, Cobbe, Blume (in part), Kandakola, Kontakura, Or.

A shrub erect 3—4 fr. high or much larger and with a straggling
habit among other bushes, with 3-foliclate leaves, elliptic or ohovate
shortly acuminate dentate-serrate or crenate-denticnlate leaflets 3—4”
long by 2—2-5" and irregular small vellowish or white flowers clustered
on simple axillary racemes 3—5" long. Drupels globose, 25" diam.,
orange-red.

Balasore to Puri, common! Flg. June—July. Fr. Sepr.

T‘w;ﬂﬁ ﬂll‘l'l"ﬂ- ek rrEaxr R b ok aidy .Iﬂﬂf:ﬂ.ﬂllll'l*ﬂ I ﬂfl’! f.!'I:“T"[I' I'I-'El'l'l"l]' hﬂfh Eil'l.ﬁﬂ w':'l‘h I;_!n
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rominent, often opposite eec. n, each nerve ending in a tooth, Petiole 2:57.
ateral petiolules very short. Racemes very pubescent, Petals somewhat decli-
rate, cuneate, woolly in the centre.

A very variable plant, the Orissa plant belongs apparently teo the
forms racemosus and serratus of A, Cobbe of the F. B. I. distinguished
as follows:

“Racemes simple and solitary, petals somewhat declinate, 1fits. oval or ovate,
glabrescent or sornewhat hairy.

“Lfles, crenate-dentate, PBracts short . FACENTOSMY,
W1fire. zerrate-denticalate.  Tracts sobulate SerrEing

Roxburgh says that the ripe berries are eaten and the root is astringent.

3. ERIOGLOSSUM, Blume.

Trees with odd pinnate leaves and irregular flowers in terminal
nanicles, Sepals 5 arbicular, concave. Petals 4, each with 3 2-fid scale.

B feshy Tailutert, St 55, Ovary siivate iobed. Freit of 13
fleshy oblong diverging cocci. There are only two species of which

one 18 Indiars

1. E. rubiginosum, Bl S{:T:. E. edule, Bl.; Sapindus rubiginosa,
Roxb, ; Sona Mahangs, Nunga, Or.

A small tree with golden or rustiommenmsc pubescence on the twigs
and rhachis, pinnate leaves with abhout 6 pairs opp. or sub-opp. ieafles
and occasionally an odd terminal leafler and small irregular white or
pinkish flowers ‘25" long clustered on the racemiform branches of a
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terminal panicle 8—12" long. Anterior petal absent. Fruir of 1—=3
black fleshy obiong carpels 7 long.

Cuttack, evergreen forests of the delta! Mayurbhanj, Simlipahar foresis! Mals
of Oriszal Tls, April—May. Fr. May. Evergreen.

Bark uwsually discolonred, blaze thin dark red. L. rhachis 5—117. Lflts. some-
times alternate, 9—13, small 1--3" and ovate ar base of rhachis increasing in size
upwards, largesy 47" (3—15” F.BI) ablong ar ell-ocblong, acuminate, base of
lateral Iflts. usually very unequal, both sides fulvous hairy, especially on the
nerves, more or less glabrescent above; sec. n. 8~11, not quite uniting with the
marginal nerve, very reticulate between. Branches of panicle 57, Fls. tomen-
tose. Bracts slender villosely tomentose, Calyx sub-globose S5-partite.  Sep. uft-
equal rounded hairy -15” concave and very imbricate in bud,” Pet. 4, 27, ell.
oblong, long-clawed, each with a large fleshy 2-lobed scale bearded’ on the inner
face of its expanded top. St. 3 {or 9, 1 being forked), three posterior inside the
fleshy one-sidéd lobed disc. Fil sErsely hajry.  Owvary and young fruit +illous
deeply 3-lobed.  Style declinare, ipe carpels only connate ac base, red then
black.

The fruit is eaten. Roxburgh says the wood 15 very useful, strong and durabje
and chocolate-coloured towards the centre. He descrilxs it as a larze tree in the
Circars, Gamble gives the weight as 34 Ib, only.

4. LEPISANTHES, Bl

Trees or shrubs with paripinnate leaves and entire opposite leafiers.
Flowers irregular {in our species), polygamous, in racemes or panicles.
Sepals 54 imbricate, outer smaller. Petals 46, 1—2 sometimes small,
clawed, with a two-lobed often crested ligule mear the base Disc
regular or irregular and lebed. Stamens usually 8, Ovary excentric
or not, 3-gonous. Ovule one erect 1n each cell Fruit 3-celled and 3-
nous cdriacecus and tomentose, hirsute within, Seeds oblong, exarillate

1. L. tetraphytla, Radlk. Syn. Sapindus tetraphyllus, Vahl {1794);

Molinea canescens, Roxbh.; Hemigyrosa canescens, Thwaites;
Panikusum, Or.

gnarled twigs; glabrons leaves with only 2 pairs of Teaflets (1—4 pairs
F. B. L}, 4-8" long and copious spiciform panicles, both axillary and
from the old leaf axils, of smallish white irregular flowers with erect

petals,

Mals of Orissa, rather locall Fls. April. Fr. April—May. Evergreen.

ar [ f ' ' .
pubescent. Petiole and rhachis rogether. 3—6" or more rarcly 8" long, slender,
nearly white. Lflts. coriaceous, very variable, either narrowly oklong, 3-—7" by
12" or even smaller with cuneate base, or elllptic-oblong 4—8” by 25347
with aub-cordate base, acnte or rounded, glabrous, mid-rib prominent. Sec. n.
$—12 ebligue and inarched at ihe margin ultimately confluent with a marginal
nerve, shorter intermedjate soan reticnlate with the tertiaries, Peticlules -15—47
glabrous or pubescent, young vellow tomentose. Racemiforn pamicles 1—2-53% or
elongating to 45" often fascicied, mostly from the old wool, dense-flowered
nt:ar%g to base, ritachis tomentose. Fls, -25—3” sometimes 47 long, fascicled.

5

Tan nrhicntas ar nrhic _ahlone conmoeta o Tvice T oootasinr lacoassr 1RY  wlel
e e L L LULIMATL Al Riehn, L pRESICI B Eut P i LEL

membranoua marging, 2 anterior smallest -1¥, Per. usvally 4 but vp to 6 oblong,

AERE
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villous below and with a villous ligule half as long, ligule 2dobed with a further
linear forked azppendage on its back cxceeding the ligule, both petal and ligule
sormetimes toothed. Disc anterior. i, 8 hypogynous, within the dise, the posteriop
at base of calyx, fil. short base thicker, villous. Ovary villously tomentose,
obscurely 3-gonous not ecceniric, romentose style and stigma somewhat declinate
with 3 stigmatic confluent surfaces not lobed, One erect ovile in each cell with
rudimentary aril, Fruit -8” (ripe?) coriaceous yellow tomentose obtusely 3-angled,
cella hairy inside.

5. SCHLEICHERA, Wil

"Trees with paripinnate leaves and few pairs of opposite or sub-
opposite ledflets. Fls. small, regular, pelygamo-dicecious, fascicled on
the rhachis of simple or branched racemes, pedicels slender. Calyx
small cupular, 4—6-lobed. Perals 0. Disc annular glabrous wavy.
St. 4—8 with slender filaments. Ovary ovold glabrous {or 2 villous
pistillode in male) 3-celled narrowed o the rigid style, stigma lobed.
Fruit usually l-celled, toughly coriaceous, indehiscent. Seed erect with
a fleshy aril. Seeds smooth, the large embryo curved round a septum
in the seed and the radicle in a fold of the testa, albumen thin or 0
in the ripe seed, cotyledons oblong fleshy, unequal, plumule hairy.
Germination epigeal.

1. 5. trijuga, Willd. Kasma, Kusum, H., Kherw. ; Swad Kusum, Or. ;
Baru, K,, §.

A handsome dense-foliaged large tree with leaves 8—16” long, 2—4
pairs. of ﬂansjte entire leaflets 3—10” long, the basal ones smallest,
and incopspicuous greenish-vellow flowers in numerous lateral racemes,

which are often panicled in the male and appear with the new foliage

Lich 35 sndociees e = 3 " 3
Willcil J8 CLaDurcd a ITesi grecll O Gicp red.  Fruit 1—1.57 with a

sharp point and often somewhat muricate,

In the Northern Tract it occurs in Bettiah but I have no note of its heing wild
in either the Ramnagar Hills ner in Parncal. It is often planted in the Gangetic
plain but its real home is rather in the hilly parts of the Central and Southern
wracts where it s frequent in the forests, Fls, Feb,—Mar, Fr. July—Aug Nearly
O quite evergreen,

Attains 7—8 ft. girth but not a great height. Bark rather thin, blaze pink,
slightly mottled yellow darkening to brown. Leaves dark green with rhachis 3—67
long, leaflets sessile ell. or oblong glabrous, very rarely repand or sub-lohed, with
i0—I16 slender distinct pale sec. n. and intermediate shorter ones finely reticulate
between, Inflorescence tomentose. Racemes 2—6”, axillary or below the leaves
and often on special abbreviated branchiers, ¥Filaments glabrous or slightly hairy,
finally -15” long. Seed compressed, hrown, -6 long. Cotyledons in the seedling
oblong 1—1-5” long; first leaves opposite and 3-foliolate.

The timber is good bur the tree is rarely cut, heing left for the culdvation of
presses and oil milla are made from it. Gamble gives the weight of the wood ag
about 68 Ib, and P = 980, and he siates that it seasons well and takes a goad
polish. The lac grown on it obtalns twice the price of that grown on any other
tree. MMr. Cooper states that the Kalahandi State alene obtaine some Rs, 50,000
for monopoly fres for the fight 1o cultivate, I have auggested that the tree should
be cxtensivgy growt a8 a shade tree ﬂlﬂn? fire lines as it is in leaf in the hot
weather and lac cultivatlon could be easily watched, It is readily raised from
seed sown ag socn as ripe. The young plants shewld be put gut in one vear Ifromr
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the time of sowing, The average of 13 wrees sown by mc in Singbhum was after
16 years 23-5 ft. high and )4-3" girth,* the largest 23" garth.

Both the aril and the keenel of the seed are eaten and a good oil for cooking is
expressed from the seed. Compbell says that the oil is used for the treamment of
certain skin déseases. It is alse reputed to he the original Macagsar Hair Oil

6. NEPHELIUM, L.

‘I'tees or shrubs with paripinnate leaves and entire sub-opposite
leaflets, Fls. small regular polygamous racemed or panicled. Calyx
cupular 4—6-lobed, open or closed in bud. Petals 6 or 0, sma
rarely squamate. Disc annular. Stamens 6—8, filaments slendexr, Ovary
pubescent, often verrucose, 2—3-lobed and -celled. Fruir of 3—1 in.
dehiscent glgbose often tubercled thinly crustaccous cocci.  Seeds with
2 succulent arnl,

1. N. litchi, Camb, Vern. Litchi {Chinesc).

A demi-foliaged tree, often flowering in a dwarf siate, with pari-
pinnate lcaves, two to six pairs of glabrous shining oblong lanceolate
or ovate acuminate leaflets 2—6" long and small greenish-white or
yellow flowers in pyramidal panicics, polygamous. Ovary 2-lobed com-
pressed silky, only one lobe usually developing in fruit. Ripe fruit
(coccus) with dry brirtde wbercled pericarp.  Seed one with large
Heshy aml.

Everywhere cultivated! Fls. Feh—March. Fr, May—-June, Evergrcen,

Lflts, coriacetus, sec. mervation obscurc. Calyx cupular shallowly toothed. Cor,
0. St incurved in bud, straight erect far exserted. Style in fertile fls, with 2
recurved lobes but most af the fla, arc male with undivided scyle.

Requires a lot of water to grow well.

2. N. longana, foxb. Ashphal, Beng. Longan (Chincse),

A large or small tree with a more distinet trunk than in the pre-
ceding and large bushy crown. Liflts, 2—5 prs. opp. or alt. cil. ovate
oblong or lanceolate subacute or obtuse 2—8” long, shining above,
rather glaucous and often slightly pubcscent bencath, Fls, vellowish,
tomentose, in panicles 10—15" fong with long branches. Calyx closed
in bud with imbricate ovate sepals. Petals 56 clawed and filaments
hairy, Froit of 1-—2 cocci.  DPericarp brown, rather rough but not
acutely tubercled. Aril less thick and succulent than in the Latchs.

Erequently cultivated, but less common in European gardens than the Litchi.

It is said to be indigenous in India but is not so in this province. Fls. March—
April.

- ¢ SAPINpuS, .. ——

Trees or shrubs with pari-pinnat: leaves and entire nNpp. of sub-
opp. leaflets. Fls, small regular panicled. Sepals 5 imbricate, in two
series, unequal. Petals 43, sometimes squamate, Disc annular lobed.
Stamens normally 8, filaments free, usually hairy. Ovary entire or
2—4-lobed, 2—4-celled or reduced to a villous pistillode in the male

i styles. Fruir of 1—3 fleshy or coriaceous drupaceous
cocci, pericarp saponaceous. 8eeds usually globose with two integu-

* Measurements kindly taken by Mr. A, N. Grieve in 1917,
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convolute lincar oblong unequal. Germination epigeal.

Lilis. broadly oblong or ellipiic, obluse or <marginate 1. emargingtus.
Lilts. abliquely ovate-lanceolate acuminate, glabrous L. trifoliatie,

1. 8. emarginatus, Vah! Syn, S. wrifoliaws, Hiern (F. B. I) in part;
Bor-ritha, Beng. ; Mukwamanji, Or. ; Renthia, Or, (% Cooper).

A dense dark-foliaged tree with pari-pinnate leaves and 2—3 prs. of
broadly-oblong, or clliptic, sometimes  somewlat obovate, abiuse or
smarginate, not shining leailets 2-3—0" long, pubescent beneath with
strong sec, n. and reticulations, and wlite flowers 15—2" long in
rather dense terminal panicles shorter than the lecaves. Per, & long-
clawed, lanceolate, *15% long, demscly yellow-hairy outside and whire
Ermgﬁd glabrous within or SOMEeTimes disiinctly F.wzr} necar the middle
and with two inBecred woollvy rufts on the m.n!rm lrI'ETIIE"HElITtnﬂ' the

(L LE Y LI T ] ¥ VL L Y LT B LALL SARLE Ll o iil 1LL18 L2125,

scale?).  Ovary d{,na{l} fenuginous-tomentosc. F1 uit (Jl 2—3 dlupcls
yellow-brown, 77, glalhrescent, wrinkled when ripe.

Not wild north of the Orissa Mals, where it is doubtfully so!  Frequenily culn-
vated in the south of the provimeel  Occasionally cultivated in Chota Nagpur,
Gaya, cte,! Baud, Palahara cult, Cooper.

Fls, Naw, Fr. March—-May, Evergreen.

Young parts tomentose. L. rhachis with petiole 2—55" tomentose or pubescent.
Lilts. with rounded basc, often shining abiwve (Gamble says dull above), lowest
pair smallest, sec. n. 7—10 runuing close to margin amd reticulating with the mar-
ginzl nerve, tertiaries very reticulate and raised both sides.  Petiolwles -1—257,
Panicles 3—4*. Sep. 5 oblong or ovate, tomentose.  Petals 5 leng-cluwed, Tancen-
late. SBramens woolly.,  Unripe fruit uncdivided tomentose, Seed in each drupel
round smooth.

The tree 15 easily grown from wsced sown in June {with the pericarp). The
expanded corvledons ave -73" long, oblonp-linear, fleshy, perioled,  Hypocoryl
rather stout, 3” long, young stem and periole of first leaves pubescent, first leaves
3-folivlute, Iflts. clliptic but lanceolate both ends and very acute, rather corlaceous
hairy beneath, redculawe, about -27 long, Iateral shorter. Petiole -3”. The pericarp
15 very sapanaceols and is psed for SOApD,

L}

2. 8. trifoliatus, L. Syn. 5. wiloliatus, Hiern (in parc); 8. laurifolius,
Vahi (vtde Kew Buil, No. 7, 1920, p. 250). Vern. names of last,

A tree somewhat resembling the last and considered by some 10 be
merely a varicty of the same specics. The leaflets are, however, obli-
quely ovate-lanceolate or lanceolate or clliptic-oblong and acumnate,
rarely only acute or obtuse, more shining ahoyve and glabrons or nearly
glabrous beneath, scc. n. 9—-I{] not very distinet from the intermediaté,
Petals lanceolate equally wnnll}' all over the inside except on the claw,
scale O or minute. The fruir is velvery fmruglnﬂus and not glabres-
cent and is divided less than half-way down into upright drupels {I am
not sure however that ihese are p-:rfm,tl15,T ripe}.

Only occasionally planted in our area.

8. APHANIA, Blume.

Trees or sirubs with simple, l-foliolate or pari Elnnate leaves and
regular polygamous small fiowers in terminal and axillary panicles,
Sepals 4—5 widely imbricate. Petals 4—35, sometimes squamate, scale
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2-fid. Sramens 6—8 neither unilateral nor declinate, Ovary entire

or 2—3-labed, 2—3-celled. Fruir of l—-éiblglpmhlﬁstdes—
only unived at the base. Seed with crustaccous ¢r membranous testa,
sometimes arillate, crmbryo with thick coryledons,

1. A. danura, Radlk Syn. Scyralia Danura, Roxb. ; Sapindus Danura,
F. B. f.; Danuray Beny,

A shrub in the form usvally of a miniature tee about 10 ft. high or
less with a crown of large oblanceolate or broadly lanceolate sub-sessile
simple leaves with a broad sub-cordate or cordare base” and terminal,
E;a.[mcies 4—6" long of numerous small pedicelled pale pink flowers.

upels 1—3, usually only 1 maruring cllipsoid 45-—'5" "with soft
cndocarp and, onc large seed,

Mals of Orissa, usually in glades in the forest! Fls, March, Fr. April.

Stems elender, L. 6—137 by 1-75—4", long-acuminate glabrous tapering to the
broad base, sec. n. 12—16 with shorter intermediate, tertiaries much reticulate,
margin thickened, Petiole stour -4—3". Panicle with short spreading braoches.
Fls. not clustered. Sep. 5 unequal orbicolar. Pet. 5 each with a shore hifid wooll
scale near the base. 5t 68, Disc crennlate glabrous. Ovwary 2—3-Jobed. The
fruit torns frem orange through hright scarler to black when quite ripe.

9. HARPULLIA, Roxb,

Trees with odd- or even-pinnate leaves and alternate leaflets. Fls,
large (for the family), regular or sub-regular, polygamous or poly-
dicecions, in racemes and panicles. Sepals 4—5 imbricate i two series.
Perals 4 -5, oblanceplate or obovate, without scales. Stamens 58
hypufynﬂus. Disc hardly any but torus raised under the ovary which
is reduced to a villous pistilode in the male, Ovary tomentose 2 [rareljr
3)-celled and -angled. Ovules 2 in ecach cell axile. Fruit a coriaceous

inflated 2 (-3)-lobed and -celled loculicidal capsule, Sceds 1—2 in each
cell horizoatal ellipsoid or subglobose, mare or less ariliate.  Albumen
0, embryo very large of 2 scmi-sgherical unequal cotyledons with radicle
incumbent and directed towards the hilom in a fold of the testa.
Germination hypogeal,

Nore.—There appears to be no safe character in the twistng of the stigma_ Afr,
Hole in examining my specimen kindly pointed out that Beddome referring 1o
H, imbricata says that the style is short or elongared and stigma sometimes not at
all twisted, though both Thwaites and Cooke emphasise the imporiance of the sryle
being 3—4 times as long as the ovary and the stigma oblong and spirally twisted.
Hiern is perhaps correct in reducing H. imbricata to (a variety of) H. cupanoides,
Roxb,, bur as I do not know the latter tree in the field I keep it distinct.
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1. H. i'ﬁi‘ﬁﬁl‘:&iﬂ, Thwaiies,
Phutika, Or.

A twee up to abour 4 fr. girth and of considerable height with
long clear bele, stour closely lenticellate pubescent twigs and impari-
pinnate leaves but terminal Hic. ofren rudimentary, Lflts. 813 mosily
alternate ell. or ell-oblong acuminate with oblique base. Fls, large
pale yellow in lax racemiform panicles 2-5—5” long extri-axillary and
below the leaves on the old or new shoots. Fruit lnculicidally dehis-
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Seeds eli.-oblong or ellipsoid with short thick funicle and a rudimen-
tary aril.

Mals of Orissu, near streams, rare! Fls. April—May. Fr. July—Aug. Nearly
everpreen, the new leaves appearing at the time of flowering while some of the
old leaves are still on che tree.

Bark very light coloured. Blaze with chlorophyll, mudumtel{ hard, pale hrown,
white within. Hairs both simple and stellate. Shoots fulveus pubescent or
somentose. L. rhiachis 8--167 pubescent, {flts. 5—-8% with smaller omes atr base,

pubescent on the nerves, sec. n. 8—I1i looped and united within the margin,

Petiolule -3—4*.~ Fls. 75" diam. Scp 5, free, A% long, uhang oT obovate _wil:h
munded tip, tomengose. Per. 5 clawed, -8%, cohlanceolate with involute cnspe::l
margins, sparsely stellate-hairy. Bt 5—6, hypogyvous, 67, anthers oblong basi-
fixedd, Disc ‘:'prﬂu::ri-::nllj,T #if, but torus densely villons pubescent raised under the
ovary. M. fls. with villous pistillode and rudimenrary style, Ovary minute Hatten-
ed 2 {-3) -celled villous, style minutely 2-id with flattened lﬂhf_:s Owvules 2 in
each cell axile, Capsule 1-2—1-5" long, transversely oblong, with very sherd
stipitate base, permanently tomentose at the base. Seed 1, rarely 2, in each cell,
horizontal 6—-8" {never sub-globose as described in F.B.L), hilum basal. Testa
stmooth black shining. First leaf solitary 4-folinlafe,
A very ormamental tree in fruit, from ihe scarlet capsules.

16. DODONZEA, L.

Shrubs or small trees with alternate simple leaves and small paly-
gamnous or poly-dicecious flowers in lateral and terminal cymes. Sepals
3.5 imbricate or valvate. DPetals . Disc 0 in male, small in herm.
fls. Stamens 5110 mscried on the outer side of the disc where present.
Ovary 2—6-angled and -celled. Ovules 2, rarely 1| in each cell. Fruit
membranous or coriaceous, septicidally 2—6-valved, valves winged.
Seeds withour arillus, subglobose or lenticular. Embrye normal.

1_ D' viﬁco“, L. Mﬁhﬂdi, Vﬂrﬂ.; Mﬂhﬂrﬂ, 0?’.

A light green rvesinous shrub attaining 10 fr. high with simple zlt.
oblanceclate glabrous sub-sessile leaves 1-—35” long and short axillary
and rerrinal cymes of green flowers. Fruit membranous Z—4-winged,
septicidally 2—4-valved.

Cuttack and Puri, ncar the sea, possibly wild! Plentiful in the Bajaragarh
reserve, Kalahandi, Cooper. Often cultivated.

Fls. Nov.—Feb. Fr. Oct.—Nov.

Sub-gregarious where wild. L. coriateous shining as though varnished, tapering
inta a short petiole. Bec, n. many.,  Fls, regolar, polygamous long-pedicelled.
Sep. 4—5 spreading «1-—[27. Pet. 0. St 8. Disc inconspicuous. Ovary 3—4-
celled. Ovules 2 in each cell. Fruir 57 long. Seeds sub-globose, nearly Black
with a thickened fupicle. Embryo spiral.

FAM. b0. SABIACEXR,

Trees or shrubs, sometimes scandent, with alternate simple or pinnate
exstipulate leaves. Fls. small, sometimes polygamous, with 5--3 sepals
and ‘petals or apparently only 3 petals with rwo others reduced 1w
scales, Stamens as many as the petals and epposite to them but fre-
quently only two ferdle and the others variously modified, inserted on
or at the base of the disc. QOvary superior free, usually surrounded at

B.0O,—15
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the base by the usually small toothed or lobed disc, 2- rarel 3—_::-&115:1.

or pendulous, superpesed, epitropous. Style short or 0. Fruit drupa-
ceous and )-seeded or of 2—3 drupels.  Albumen- {, coryledons con-
duplicate with long often spiral hypocoryl,

Shrubs, often clinbing, with 4--§ perfect stamens 1. Sabig,
Trees, with 3 stamens reduced to staminodes 2. Meliosma.

1. SABIA, Colebr,

Climbing or sarmentose shrubs; branches with the bud-scales persis-
tent at their bases. L. simple entire, sec. n. short, soon branched,
aind venation very reciculate,  Fls, :-.-maH axillary auhtal‘}f or panicled
2-bracteate, Bracts, scpals and stamens all opposite. Calyx 4—5-
partite. Petals 4-—5. Disc. annular, 4—5-lobed. St inserted at the
hase of the disc. Carpels 2 (-3} slightly cobering, gibbous and usuall
drupaceous in fruit with sub-basal style. Styles as many as carpe
slightly cohering. Ovules 2 in each carpel, collateral or superposed.
Secd remiform, tema coriaccous, dotied, Libryo curved.

1. S. paniculata, Edgew.

Sarmcatose shrub,  Branchlets glabrous or youny somewhat hauy
L. glabrous coriacegus 6—8” Ilj:y 2—3” elliptic or eil-ublong shining
above. Panicles long hairy. yellowish. Petals oblong or ovate-
oblong, 05—07" (08— 127 £ F. B. [) Drupcls -3,

Ravines jn the Sameshwar Hills (N. Champaran). Eiev. 2000 ful Fls. Jan—

Feb. Fr. Feh.—March, Ewvergreen,
biems up to b dmm L. wrth rnunded hﬂ.EE, apcx shg‘htly tapr:rmg or nut

rawecl ahmre when dr}r. Petmle rather stuut 6—17, uften with transw:rseljr
elongated lenticels at the base.

2. MELIOSMA, Blume.

'Frees or shrubs with simple or odd-pinnate leaves or sometimes even-
plrmate sometimes sereate or only serrate when young, EFls. Z-sexual
panicled with small bracteoles which pass into the aﬂpals and are per-

olotan T 'nmrln 1"1‘14-!111 Praetale § srith rl-u: Intirs) 'I'I‘Ihnf"h‘lﬂa'r rmare av laoo liovilara
VA Lwhé e TPALEL LAiioag A R CLLE ady FTLAAL PTAS MIRRI ALRNFOE Adall W AL LNRRE ALL R REL Ly

often 2-fid and scale- like, the outer very concave and imbricate. Stamens
with the-three opposite 1o the outer petals reduced to staminodes, inner

two more or less adnate at base to the inner petals, Fruit a small
nhhmu iv mnhnu drupe, l-seeded.

1. M. simplicifolia, Walp. Syn. Millingtonia simplicifolia, Roxd. ;
Churri, Neg.

A small tree with large simple oblanceolate entire shining leaves
12" by 17545 and rusty pubescent panicles as lcmg as the leaves
of small yellowish-white flowers. Drupe small keeled, '17"—32" diam.

Bettiah and Sameshwar Hills, along warercourses! Deep ravines with a pere-

rinial water nunﬁ]u in the Riaranda foresta of Sinchhuim nnnp.‘--uﬂ'llrr above 1040

bt 252l 2LE AL Sid Lol LATy REpRLLSLY SOUYLD WY

elev,! Fls, Dec.—March, Fr. March—]June. Evergreen.
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Twigs with prominent lenticels, pubcrulous. LH glabrescent and ship‘mg b.mh
sides, sometimes obavate, acnminate, base tapering into a slender pul}_esccnt eFmIc
1—1-5" long which is thickened a¢ the base. Sec. m. 12--16 prominent -oblique
curving up inside the margin. Fls, minuic sessile.  Sep. 3—4 larger and 2

racteolest} smaller, ciliate. Pet. 3, outer large orbicular concave, the twos inner

-like.
hi%i;::c;il; says that the wood is reddish and mederately hard with a prety silver
grain bur warps. Wt abour 33 Ib.

FAM. 51. ANACARDIACEZ.

Trees or shrubs with resin canals in the twigs and pericatp and usually
with acrid resinous somectimes milky juice. Leaves alternate, rarely
opposite, simple to odd-pinnate, often of hard texture, exstipulate,
venation normally of rather numerous and strong sec. n. meeting by
toops or reiiculations in the margin.  Fls. small regular (or sub-irregular
in andrcecium and gyneeceurn) 2-sexual or dicecious or polygamous,
oftca panicled, Calyx sumetimes sub-perigynous, 3-—~5-scpalous usually

Poreine = ol s 1V owrr Tvwrmanrbhinre 1Ined wirlh o Adiersr Fras AT iTe MAaraine
PO, & SdlOW NYPRIUIRIE Gifgod Wil 4 QisC e iy o LRl ERlias,

Corolla 3--5-petalous, imbricate or sub-valvate, Stamens djplnstemﬂnﬂus
or reduced i number, rarely only one fertile, inserted under the margin
of the disc or on it, Ovary superior or half-inferior of 1 or 3—6 free
or more or less connate carpels forming a 1- or 3—5-cclled ovarv. Ovule
1 only or I in cach carpel, pendulous, anawopous, pendulous from an
ascending hasal funicle or lazeral or sub-apical, varely axile, raphe dorsal
(turned to the outside of the carpel) Fruit a 1—5.cclled, usually a
i-celled and i-secded drupe which is ofien oblique. Endocarp some-
times ultimatcly dehiscent, albumen 0 or scantv. Embryo Jarge and
fleshy, often curved, Germination usvally hypogeal, sometimes epigeal,
A, Carpel one,  St. 10—35, only 1--4 fertile. Leaves simple.

Large trees. Fritit a succulent drupe (Mango) . Mangifera.
Small tree. Fruit dry on a sucrulent hypocarp 2. Anapcardinm.
rets.  Leaves simple. Frt. 2 small drupe 3. Buchaugnia.

C. Carpels 3 united into a i-celied I-ovuled ovary.
1.-L. simple, Ovale pendulous from near top of ovary.

Fls. 4-merpus. Fruit not sunk in a fleshy cnp 4. Nothopegia.
Fiz. S-merous.  Fruit sunk in a fleshy cup . . 5. Semecarpus.
2. L, usually 3-more foliolate, (hule on a basal funicl . 6, Rhus.

. Car{g&ls 4—5 united into a 1—5-celled ovary. Styvles 4—35.
vules from top of cell. Leaves pinnate.
Only [ rell and seed developing. Fls, in stimple or hranched

racemes, Drupe smwall compressed . . 7. Odina.
Severil cells with their seed developing. Fis. in erect
panicles. Drupe large, eflipssid . 8. Spondias.

1. MANCGIFERA, L. Mango.

Trees with small polygamous flowers oa articulate pedicels in terminal
panicies. Sepals and petals small spreading, Stamens only 1—2 usually
perfect, inserted on the innes side of the umid lobed disc, staminodes
often minute! Ovary sessile l-celled obligue with infra-terminal style
and one ovule pendulous from a sub-basal funicle. Drupe large with
fleshy and fibrous mesocarp. Germination hypogeal,
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1. l'g indica, L. Ul, K.; UL, S (the fruit, amsi); Am, H.; Ambo,
*.

This, the common mango, 15 very similar to the cultivated one bur
is a Lne large tree attaining 70 fr. and up w 8 fo. girth or more. The
truit iz 347 long with a very large stone, thin epicarp and very abun-
dant pleasant juice bur little fiesh in the mesncarp.

There is no doubt thar it is indigenous over a great part of the province as well
as cultivated everywhere except by some of the aboriginal races. Ir sdll occurs
wild in the ravioes of the Sameshwar Hills and along rocky vall~ys and banks of
streams in the degpest jungles of Chota Nagpur and Orisss, also apparently in the
S8anral Parganas and on the higher mouniains.

. Jam—Narch, . May— : . mostly i June.
The wood is chiefy f.-mpluj-'ed for the manufactore of indigo and opium chests,
and for packing cases. ‘The wild mango is an imporrant article of food to the
ahnrigimllij tribes, especially in times of famine., Large bhaskers of it are collected,
it is boiled and the liquid drunk and the kermels aftee being steamned are also
eaten, These however contain some 10 per cent. of tanmic acid and they are indced
spmetimes tsed on this account in cases of dinrrheea, so that they must be very un-
wholesome]

The tree is easily grown from sced, best sown fn sin: as soon as ripe, On
germination the endocarp splits into two valves. It docs mot thrive in very dry
Incalities, and ifa sometimes partly deciduons in snch places where not protected

by neighbouring trees.

2. ANACARDIUM, Rotib.

i. A. occidentale, i. Hijaii-badam, Beng.; Raju, H.; Lanka-Ambo,
Bajan, Or.; Balia {Sambalpur). The Cashew-nut.

A small crooked tree often branched along the ground with simple
alternate coriaccous obovate leaves 3—7” long and terminal and upper-
agillary pubescent panicies much longer than the leaves, of pink some-
what irrcgular flowers ‘34" long. After flowering the top of the
Eggicel and torus enlarge into a clavate and uinmarely pyriform fleshy

v 2--3” long on which is seated the kidney-shaped nut -8—1” long.

Very commonly planted in Orissa near the coast, and runming wild in some
parts of the Mahanadi delta! Introduced from America. Fls. March—April.
¥r. April—May, ’

Rark rough, L. with rounded or emarginate apex. Panicles and its branches
long-peduncled with nnmerous lanceolate or ovate bracts 25" leng.  Fls. paly-
gamous. Pedicels very short, Sep. 5 nearly free ovate or lanceolate -177. Fer, 5
linear subequal {2 pusterior rather sherrer) -32—4" recurved., St. 1. far exser,
— 0 by + »
style #s long us the long stamen somewhat curved, stout with amall capitate stigma,
ovule | pendulous from a lJateral funicle near the top of the avary, anatropous,
upcurved,

F;: can find no justification for stating rhac the large “hypocarp” is formed of
cither the accrescent “disc” (F.B.IL, etc) or the enlarged calyx-base {Brandis) in
addition 1o the rorus. Indeed it is open to question whether there is 2 disc, the
stamen being merely connaty into a shorr tube at the base easily detachable from
the torns and slightly adnate to the base of the petals.

The tree grows well in pure sand and is being used in the Casnarina plantations
at Purl. The hypecarp and the seed are eaten. The formrer is very asmingent
unless perfectly ripe, when it js very pleasant. The seeds are usually roasted.
The pericarp of the fruit is full of ol glands which centain the same active
principles as are found in S:rmm:arfms angcardium (g. ©.). The kerncls when
pressed yield a light yellew bland il which is putritious and emollient. Gamble
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says that the growth shows abour §—11 rings per inch of radius; the wood is
reddish-brown, moderately hard, E.;lm:l can be used for packingcases and for
charcoal, Wt 30—38 1b. In the °Andamany the oil from the pericarp is used 1o

colour and preserve fishing-lines,

3. BUCHANANIA, Roxb,

‘Trees with alternate petioled simple entire leaves and small white
2.sexual Howers in dense axillary and terminal panicles. Calyx 3-5
tosthed or -lobed, imbricate, persistent. Petals 4—5. Disc swollen
S-lobed, Sramens 8 or 10 serted at the base of the disc. Carpels
56 of which only one is perfect, style short, stigma truncate, Qvule
1 nenduldus from a basal funicle. Fruit a drupe with erustaceous
or bony 2.valved endocarp, Seed gibbous, acute at one C;ld with thick

cntyledans.

1. B. latifolia, Roxb. Tarub, K.; Tarop, §.; Piar, Pial, Kharw.,, H.;
Char, Achar, Khond,

A small straight tree with rough bark, stiff entire stmr;?ly nerved
oblong or ovarc-obloag leaves 6—10" long and dense pyramidal panicles
of white Howers 2—25" diam. Drupes globese black -5” diam.

Northern area rather acarce. Champaranl Bhagalpur!  Ceniral and Southern
arens very common, cspecially in the hilly traces and rowards the woest.

Fls. Jan.—March, Fr, April—May., Neutrly evergreen but sometimes Jeafless in
April or May ip dry years, New leaves in June.

Bark dutk’ grey or biack with oblong besscs.  Innovadons pubesceni or villous,
1. pubescent beneath rounded at the tip, nervation very similar in that of Seme-

" i vhi It hetween the nervules ' 3"
stout pubescent. Panicles densely ubescent. Sepals 5 nearly free. Petals tirian-
gular or oblong. Stamens ercct as long as the spreading perals, Carpels hairy,

The wood is not much used but the fruit is largely eaten. The flesh is very

latalle and the kernels, somewhat like Pistachio nuts, are used in sweetmmeats,
E'Ell‘heﬁr fotch Re. 1/- per seer in the Caleutta marker from some of the Orissa

Stares” (Cooper)

£

4, NOTHOPEGIA, Blume.

TTic th alterpate or ﬂpnﬂsitc i:uetiﬂled entire leaves and
small bracteate white or greenwh pc:-frgamﬂus fowers in short axillary
raccmes. Calyx 4—35-lobed persistent. Perals 4—5 spreading imbricare,
Stamens 4—5 alternate with petals insertred on or under the margin
of an annular 3—3-lobed disc, filaments free hairy. Ovary free sessile
ovoid l-celled with very short curved stvle and capitellate stigma. Ovule
1 pendulous, from a thick funicle from near the top of the ovary on
the side to which the style is inclined. Prupe sub-baccate, somewhat
ohlinue. pericarp often with large glnnd_s, {:Gt}:lgrjﬂ,n; thick. albuymen

AFLsLa ey P*—--a I kL £ e 1z LI R

fleshy, "
1. N. Heyneana, Gamble. Syn. N, Colebrookiana, Blume, var. Hey-
neana, J. DL H.
A small tree with rusty hairy twigs and r_lense?', ferruginous buds,
alternate ndrrowly oblong acuminate leaves 3—6'5%, whirish beneath,

with 15—20 raised sec. n. reeting the marginal one, minutely reticy-
late between, Fls. 4-merous small greenish in very short rusty racemes

Jh]
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or sub-solitary. Fr. l-seeded, '2” diam., plobosely obovoid, red, some-
what ohlique, vertically striate when dry.  Secd transversely oblong.

Mals of Purt, rarel Tap of Mailgivi, 4000 ft., Cooper! Fls. March—April. Fr-
April—-May. Evergreen, new shoots April--May,
ark srmooth, blaze deep red. L. with lanceolate base, margins sometimes wavy.
Pﬂtiﬂ]e slender -3—5". Racemes 27 or less, pedicels swollen, longer than the subu-
late bracts, Calyx lobes 4 nearly free, ovate, spreading, rusty pubescent.  Perals
free small, ercct, lanceclate-ovite or ablong, <137 long with recurved obruse tip
somnewhat hairy.  Stamens 4, filaments very short and shortly hairy.  Pericarp
with large glands. Seed laterally attached by a shart thick funjcle.
The fruit is baccate in my specimens but possibly becomes drupaceous and blug
whien yuite ripe. The racemes are shorter and ihe leaves [ar longer than a#

deacribed by Gamble.
5. SEMECARPUS, L. f.

Trecs with alternate simaple cntite corlaceous leaves and small poly-
gamousg or dicecious flowers in terrminal rarcly axillary paniclcs. al}rx

5—6 imbricate, isc broad annular. Sramens 56 inserted at the
base of the annular dise. Owvary l-celled with 3 styles. Ovule pendu—
lous from a sub-apical lateral funicle. Drupe firm or fleshy, oblong or
sub-globose, oblique, seated on the fleshy accrescent cupular hypan-
thium, pericarp full of acrid resin-glands. Secd pendulous with coria-
ceous testa and somewhat fleshy inner coat. Embryo with thick plano-

convex cotyledons, radicle superior,

1. S. anacardium, L. 3o0s0, X, 5.; Bhelwa, ., Kharw. ; Bhela, Beng. ;
Balia, Or. The Marking-nur tree.

A smali tree with large simple oblong or usually obovate strongly-
nerved leaves 8—18" long clustered at the ends of the branches, and
smallish suh-scssile fasciculate dull greenish-vellow flowers 23" diam.
on the branches of a stour pubescent panicle as long as or exceedin
the leaves, Fruit an oblong or obliquely ovoid drupe 17 long, finally
black, scated in the orange cup.

Throughout the whole area, chicfly in the hilly districts, from the Sameshwar
hills southwards. Fla, June—Sept. Fr.: T have notes of it ripe and dropping
Nov.—Dec. but also notes of it up to March (perhaps a different flowering), The
¢ree is deciduous March—May.

Branchieis stout, young pubescent or tomentose. L. bairy on the nerves beneath
and grey hetween them with a closefelted layer of micrescopic papillee, apex
ronnded, sec. n. 16--25, reticnlate within the thickened margin., Petiole 1--27.
Petals oblong cxceeding the small scpals, Ovary tomentose,

The wond iz naot used as the biack caustic juice which exudes from the bark
when felled cavses blisters to the axe-men, Indeed “it is said to affect one even to
walk under the tree, giving swollen eyes” (Cooper).

The pericarp abounds in black oily acrid i.l.icc which is used for marking cotton

cardol and is strongly escharotic and vesicant. The Sgnskrit Maleria Medica
and Indiarn Plants and Drugs give various presceiptions buc it 35 not always clear
whether the pericarp or seed is intended ; thus "the ripe fruits are used nter-
nally and are considered digestive, netvine and useful in dwn ia, plles, akin-
digeases and nervous debility.” The pericarp also gives one of the active principles
in the preparation nsed by mahonts in “chobing”.elcphants’ fect.

The orange cup is eaten when quite ripe but is a lttle astringent to the taste
The tree copplees readily frem the side of the gtool which is scon celoured black.
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6. RHUS, L.

Trees or shrubs with alterdate simple 3-foliolate or pinnate” jeaves
wirth cntire or serrate leaflets. Flowers small polygamous. Calyx,4—6-

rtite with imbricate sepals. Petals 4—6 spreading. Disc cupular
obed. Stamens 10 or reduced in numpber, in_tsened at basc of dise with
subulate filaments. Ovary scssile usually uv{:.lcl or spherical with 3 siyles
and capitwllate stigm.?. Ovule | medum:us from a basal fumclc.. Fruit
a small drupe, sormetimes compressed, with mt:sﬂcarp_full of rezsin cells
nd crustaccoua or bony endocarp. Seed semetimes kidney-shaped with
ﬁat catyledons and lateral up-curved radicle,

A large genus poorly represented in our arch, often abounding in very acrid
Juice.

1. R. semialata, Murray. Bakiamela, Nep.

A small preity tree with impari-pinl_l;i.rfz pubescent leaves and 4—6
pairs of opposite sessile oblong or elliptic-oblong crenate or dentate
strongly nerved lateral leaflets 2°5—6" long, smalfler at the base of the
often winged rhachis, and small white or yellow-green flowers "08” diam.
in large terminal panicles nearly as long as the leaves, Drupe orbicular
compressed, red and shining when ripe, *3” diam,

Op the top of the Samneshwar Hills 2500 fi.!  Fls. April—Sept. Fr. Dee,
Deciduous, the leaves turn red betore falling. It is »~ common tree in Nepal and
Sikkim bui usually above 3000 fr

Bark rough. Blaze red exuding small drops of milky juice. Twigs, petioles
and rhachis closely shorcly pubescent, L. rhachis 9—I18" nurrawly margined or
winged ai leasl towards the end, leaflers shortly acuminate pubescent beneath
and slightly s¢ above, midrib wmweniose, sec, n, 16—2), many bifurcate towards the
tip, each perve or hifurcatien entering a toeth, base of terminal leafler decurrent on
the rhachis. DPanicle with subsidiary smaller ones from the upper axils. Sep.

ovate, obtuse, pubescent, Pet. larger oblong cilinte and with a ciliate ridge above.
Disc cupular, 10-lobed.

The smali acid drupes are eaten, Wood not used.

7. ODINA, Roexb. 5yn, Calesium, Adans.

‘Trees, usvally with thick twigs full of starch and 3—many-foliolate
odd-pinnare leaves. Fls, smali greenish dicecious or polygamo-dicecious
<lustered on the rhachis of simple or branched spikes or racemes (spici-
form paaicles), 4- more rarely alsa S5-merous. Sepals united inio a
short tube below. Perals longer, inserred with the diplostemonous
stamens just under the margin of the 8—10-crenate or -lobed saucer-
shaped disc. Mak with deeply 4-tabed pistillode, female ovary 4—6-
«elled or -lobed or usually I-cellec, each lobe ending in a short siout
style and simple papillose or capitelfate stiinla. Drupe often oblique.
‘Ovule pendulous from near the top of each cell only one developing,
or one only in [-celled ovaries, Drupe often curved and oblique I-celled
{with f. Engler, sometimes 2—3 sterile cells, but I do not find this in our

species),

1. O. wodier, Roxb. Nanam, K.; Doka, 8.; Dhauuk, doka, Tant:;
Jhingan, H.; Genjan, Kharw.; Jial, Kasmala, Beng. ; Thingna, jian,
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Th.; Mai, Mowai, Khond (or Gond?); Raji-mohi (Angul) and
Mode (in the Orissa States, f. Coopur),

A esmall or large trec with pinnately 5-9-foliolate leaves clustered at
the ends of the thick twigs, lﬂﬁs, 255§ Faired, ovate acuminate with
oblique base, lower smaller shortly petielate, upper pairs scinetimes
sessile, terminal petiolule 1—27, Flowers smail yellowish-green dicccious

..... s [ A £ R e o mme mmem o

fﬂ.’:LlLu:LI on the ﬂ‘lﬁtuiuﬁﬁ of numerous racemes towards the Eﬂd"& of
the bare twigs, males usually drmﬂpmg longer and compound, fernales
at first erect, fls. succeeded by curved oblong compressed arupes 57 long,

One of the commonest trees. Througheut the whole arca from th. Sameshwar
Hills and Purneabh to the shores of the Chilka Lake and Kalahandi! Fls, March—
April. Fr. Apil--June. One of the first trecs to lose and one of the last to regain
its leaves, heing leafiess Nov.—May but seedlings keep their leaves longer. 1t has
chlorophyll under the outer bark.

Bark light-coloured and smoath in young trees, rough and dark in old oncs with
blaze bright crimson, sireaked or flushed pale pink or white. Innavations wirth
scattered  stellate hairs or sometimes almost tomenvose.  Racemes never truly
terminal and fruiting bhelow the leaves, males 3—8%, female 3—6 elongating in
fruit. Sepals ovate ciliate. Petals 127 oblong acute, or longer and obtuse in female
which has eiglu staminodes and a 4—6-lobed ovary, Drupe with a thin fleshy red
epicarp and a large stone seated on the somewhat golarged calyx 17 diam.

The timber of big trees although said 1o be strong and useful is bardly, i ever,
used in the province but Campbelf says that in Manbhum it is suitable for bobbins.
The pith and other tissues coatain an abundance of starch which makes it good for
elephant fodder and renders it casily grown from cuttings. Tt yields a gum im
congiderable quantity which is used in cloth-printing by weavers (frandis) and
in medicine. The bark js astripgent and gives a coarse fibre. The fruir is largely
eiten by birds. Tt coppices easily

8. SPONDIAS, L.

Trees with alternate odd-pinnate leaves usually crowded at the ends
of the branchlets and small or m. s. polygamous flowers in large
teyminal pyramidal panicles. Calyx and corolla 4—8-merous, sepals
slightly imbricate, dpetals spreading sub-valvate. Stamens 810 inserted
beneath the broad pulvinate lobulate disc. Ovary sessile 4-—6-celled
and -lobed above with 4—6 frec or connivent styles. Ovule 1 pendu-
lous in each cell. Fruit a 1;11'%& drupe with a I—#-cclled stone, Embryo
with elongate cotvledons and superior radicle,

In germination the radicle grows out at the end of the stome which becomes
spongy, the hypocotyl, which is very stout, pulls out the long linear cotyledons
which hecome foliaceous, The first leaves are 3-foliolate with the leaflets (in our
species) denticulate,

1. S. mangifera, Willd. Amar, Ta.; Ambo, Ho.; Ambturu, Mund. ;
Amra, §, H.; Amara, Kharw. ; Ambra, Beng. ; Katambolam, Mal.
P.; Ambada, Or. Hog Plum.

A large or m. s. tree with stour branchlets and sweet mango-smelling
leaves with 4—6 prs. of streng-nerved leaflers 2—9” long by 1 —4” broad.
Fls. white '25-——35" diam. sessile in small cymes on the branches of a
large panicle 1—2 fr. long when the tree 18 leafless. These are suc-
ceeded by large yellowish plum-like drupes 1'5” long, ellipsoid.
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Throughout the whole area, especially mear rivers, wild, and often planted near
villages. Fls. Feb—March. Fr. ripcns in the following Janvary when ihe tree js
again bare of leaves, which it renews May— June,

Easily recogniscd by its mange like sruell. Bark smooth white very thick and
eaft, blaze pink or light-red with nartow zones of lighter pink, Efits, obiong
acuminate with 10—30 horizental sec. n, joined by a strong intramarginal one,
petiolules short. Calyx salver-shaped with 5—6 ovate acute lobes. Potals gvare.
ablong. Filaments short subulate, Carpels 4—6 free above united below ingo a
4-—Gcelled ovary, each lobe with a very short style, Drupe with a hard somewhat
fihrous and sliphdy grooved 2—6-celled stone, usually 1—3-seeded, the other cells
aboritive,

It iz not much used bui the fruit is generally esten as a condiment and made
into chutnes. Raw it is very astringent bur cccasionally palatable just as it
ripens ; it is greedily eaten by deer and other animals. “The pulp i useful in
hilions dyspepsia and the leaves and bark in dysentery., The gum is demulcens”
(Wadkarmi).



